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1. The technical data presented in this Anchor Fastening Technology Manual is based on numerous
tests and evaluation criteria according to the current state-of-the-art and the relevant European
regulations.

2. For all those anchors holding a European Technical Assessment (ETA), noted in the cover with
the respective icon, the technical data given in this manual is based and in accordance with the
information given in the respective ETA. Additional Hilti technical data, supplementing the ETA
technical data, may be available, in which case, it will be clearly noted on footnotes and/or tables.

3. For all those anchors not holding an ETA, the technical data given in this manual is based on
numerous tests and evaluation criteria according to the current state-of-the-art and/or the relevant
European applicable regulations for the assessment of fasteners, which is the basis for obtaining
an ETA.

4. In addition to the tests for standard service conditions (including, in some cases, seismic as
an option), fire resistance, shock and fatigue tests may have been performed — see respective
reports for full details.

5. The data and values are based on the respective average values obtained from tests under
laboratory or other controlled conditions, or on generally-accepted methodology. It is the
responsibility of the customer to use the data given in the light of conditions on site and taking
into account the intended use of the products concerned. The customer must check the listed
prerequisites and criteria conform with the conditions actually existing on the job-site. Whilst
Hilti can give general guidance and advice, the nature of Hilti products means that the ultimate
responsibility for selecting the right product for a particular application must lie with the customer.

6. The given technical data in the Anchor Fastening Technology Manual is valid only for the
indicated test conditions. Due to variations in local base materials, on-site testing maybe required
to determine performance at any specific jobsite.

7. Technical data presented herein was current as of the date of publication (see back cover). Hilti’s
policy is one of continuous development. We therefore reserve the right to alter technical data
and specifications, etc. without notice.

8. Construction materials and conditions vary on different sites. If it is suspected that the base
material has insufficient strength to achieve a suitable fastening, contact the Technical
Competence Center of your local Hilti organization.

9. All products must be used, handled and applied strictly in accordance with all current instructions
for use published by Hilti, i.e. technical instructions, operating manuals, setting instructions,
installation manuals and others.

10. All products are supplied and advice is given subject to the local Hilti organization terms of
business.

11. While reasonable measures have been taken to provide accurate information, no warranty is
provided that it is without error. Hilti shall in no event be obligated for direct, indirect, incidental,
consequential, or any other damages, losses or expenses in connection with, or by reason of,
the use of, or inability to use, the products or information for any purpose. Implied warranties of
merchantability and fitness for a particular purpose are specially excluded.

Important notices

Hilti Corporation
FL-9494 Schaan

Principality of Liechtenstein
www.hilti.group

Hilti = registered trademark of the Hilti Corporation, Schaan
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Anchor Application Selector

Steel & Metal

Aplication Stt)gjacr:lur?: sr:leeel Balusltmge / Solar panel

Recommended

product

Heavy duty metal anchors

HDA-T/P Undercut anchor +Ideal for external
applications; corrosion

«Optimized design/ resistance of A4

[o: = 57 anchorlayoutinhigh  Stainless steel - -

loading conditions in +Optimized design/

bothkcrgcked ar;d un- anchor layout in high
Cracked concrete loading conditions in
HSL-3-R/ HSL4 +Tested and approved ~ both cracked and un-
Heavy duty anchor for use in seismic, cracked concrete

S — 79  fatigue and shock + Tested and approved = -
%—é loading conditions for use in seismic,
fatigue and shock
loading conditions

Medium duty metal anchors

HSC Safety anchor « Applicable on narrow

curb, parapet wall and
thin base material

m 82 N - «Internal threads -

allows bolt
re-installation

HST3 Stud anchor +Simple and flexible
installation «Versatile application
3 e 99 «Ideal for u se in A&A _ in different concrete _

conditions with two

— works; applicable in
embedment depths

extended concrete
grades C15/20

HUS-HR/-CR/ HUS3
Screw anchor

«Fast installation and small edge and spacing in
cracked and un-cracked concrete

*Nice flush finish with countersunk head version

Chemical anchors

HIT-HY 200 Injection adhesive anchor

' » «High loads in cracked concrete conditions, design _ _
ﬁ 201 with variable embedment depth
e

117
131

«Fast cure and simple
installation chemical
mortar for high loads

«Water tight properties
to minimize water
penetration through
the borehole esp on
rooftops

HVU2 Capsule adhesive «Fast cure and

anchor simple installation
chemical mortar for

) »Good corrosion

protection of bolts
by mortar

HIT-HY 270 Injection adhesive anchor

s} 955 _ _ — _
—fy

* The above recommendations are provided based on typical requirements of the stated applications, for reference only. Project specific conditions such as
loading, edge/spacing, base material, environmental conditions etc. should be considered in the selection of anchors and final decision is subject to the
engineers design and/or judgment.

* For unknown base materials, e.g. natural stone, Hilti recommends conducting on-site pull-out tests to evaluate the recommended load values and proper
functionality of the system.

3 Jan-2021

Temporary
arding / fencln
1

«Fully removable, using
specialized removal tools

«Easy installation and
removal

« Partially removable,
leaving no steel parts on
concrete surface

«Ideal for external
applications; corrosion
resistance of A4 stainless
steel

* Optimized design/
anchor layout in high
loading conditions in both
cracked and un-cracked
concrete

«Tested and approved for
use in seismic, fatigue
and shock loading

Roller-shutter /
cturalmetal Laundry rack couaps'ble gate

conditions

«Simple and flexible installation
«Ideal for use in A&A works; applicable in extended concrete grades C15/20

«Fast installation and small
edge and spacing in
cracked and un-cracked

« Fastest installation and

fully removable «Nice flush finish with countersunk head version

*Approved for reuse in concrete - S Annl e
fresh concrete temporary , njice flush finish with Applicable for use in brickworks
applications

countersunk head version

*Minimize chance of
workmanship error with
no hole cleaning when
- - - used with HIT-Z -

«Suitable for use in low
grade concrete e,g 15/20

« Safe anchoring on solid/
hollow brickworks in
combined use with
HIT-SC sleeve (interlocking
to the base material)

Jan-2021
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Anchor Application Selector

Facade

Application
Recommended
product

Heavy duty anchors

HDA-T/P Undercut anchor

HSL-3-R / HSL4 Heavy duty anchor
. 79 + Tested and approved for use in
%, seismic, fatigue and shock loading -
conditions
Medium duty anchors

HST3 Stud anchor

Curtain wall Stone fagade

« Ideal for external applications;
57 corrosion resistance of A4 stainless
steel

« Optimized design/anchor layout in high
loading conditions in both cracked and
un-cracked concrete

« Simple and flexible installation

99 « Wide range of sizes from medium-heavy duty loading in cracked and un-cracked
concrete

HUS-HR/-CR/ HUS3
Screw anchor

117
e 131

!sa o e, e e ‘\, —

Plastic / light duty / other metal anchors

HSU-R Stone undercut anchor  Approved anchors for natural stone
panel fixing

* Head mark to verify Hilti stone anchor
» Gauge for checking drill hole geometry

« Setting mark to verify undercut
completion

Chemical anchors
« Safe anchoring on solid/ hollow

HIT-HY 270 Injection adhesive anchor
brickworks in combined use with

SUUSENS 222 HIT-SC sleeve (interlocking to the base
——h © material)

* The above recommendations are provided based on typical requirements of the stated applications, for reference only. Project specific conditions such as
loading, edge/spacing, base material, environmental conditions etc. should be considered in the selection of anchors and final decision is subject to the
engineers design and/or judgment.

* For unknown base materials, e.g. natural stone, Hilti recommends conducting on-site pull-out tests to evaluate the recommended load values and proper
functionality of the system.

5 Jan-2021

Louvre Cladding / Roofing Window frame

« |deal for external applications; corrosion
resistance of A4 stainless steel

+ Optimized design/anchor layout in high
- loading conditions in both cracked and
un-cracked concrete

« Tested and approved for use in seismic,
fatigue and shock loading conditions

« Simple and flexible installation

» Wide range of sizes from medium-heavy _ _
duty loading in cracked and un-cracked
concrete

« Fast installation and small edge and
spacing in cracked and un-cracked
- - concrete

« Nice flush finish with countersunk head
version

Jan-2021
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Anchor Application Selector

Mechanical & Electrical

Application

Recommended
product

Heavy duty anchors

HSL-3-R/ HSL4
Heavy duty anchor

= == T

Cable tray / HVAC
trunking duct & pipe

Plumbing and
drainage

Medium duty anchors
HSC Safety anchor

i ”

HST3 Stud anchor
CES %

HSA Expansion anchor

= o 109
HUS-HR/ -CR/ HUS3
Screw anchor
117
131

HKD Push-in anchor

+ Cracked concrete approved anchor for overhead installation of fastening
with bolts or threaded rods

« Simple and flexible
installation of frames

« Ideal for short edge
distances and spacing

« Approved for cracked
concrete

« Conventional
approved anchor
for installation on
canopy/slabs

« Fast installation
and small edge and
spacing in cracked
and un-cracked
concrete

+ Approved and tested for overhead installation of fastening with bolts or
threaded rods =

+ Reliable setting with simple visual check

Plastic / light duty / other metal anchors

HLC-H

= e

Adhesive anchors

HIT-HY 200 Injection adhesive anchor

e
........ i

L

HVU2 Capsule adhesive anchor

: ™

* The above recommendations are provided based on typical requirements of the stated applications, for reference only. Project specific conditions such as
loading, edge/spacing, base material, environmental conditions etc. should be considered in the selection of anchors and final decision is subject to the

engineers design and/or judgment.

* For unknown base materials, e.g. natural stone, Hilti recommends conducting on-site pull-out tests to evaluate the recommended load values and proper

functionality of the system.

7
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Water tank /
roof fixings

Plant room
equipment

Elevator

guide rail

« Corrosion resistance
of A4 stainless steel
« Optimized design/
anchor layout in high
loading conditions in
both cracked and =
un-cracked concrete

« Tested and approved
for use in seismic,
fatigue and shock
loading conditions

« Cracked concrete
approved anchor,
ideal for short
edge and spacing
conditions

«+ Simple and flexible installation

< Ideal in short edge distances and/or thin -
concrete slab conditions

« Conventional
approved anchor,
preferred choice for
elevator installers

« Simple and well
proven anchor with
approval, preferred
choice for elevator = = =
installers
* Reliable setting with
simple visual check

« Fast installation
and small edge and
spacing in cracked and
un-cracked concrete

* Nice flush finish with
countersunk head
version

« Simple and well
proven anchor with
approval

+ Reliable setting with
simple visual check

« Well proven sleeve
anchor with fire
assessment

+ Well proven sleeve
anchor with fire
assessment,
preferred choice for
fire service installers

« High load resistance
in cracked an
uncracked concrete
with variable
- embedment depths - -

« Water tight and
approved for use in
drinking water

« Fast cure and simple
installation chemical
mortar for high loads

« Water tight and
approved for use in
drinking water

« Fast cure and simple installation chemical mortar
for high loads

+ Pre-dose mortar per drill hole for easy
workmanship control

Jan-2021
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Anchor Application Selector

Interior finishing

Application

Windproof ceiling Suspended ceiling

Recommended 4
product |l R
Medium duty anchors
HST3 Stud anchor

»n p— 99 « Flexible and simple installation, for medium loads in cracked concrete

HSA Expansion anchor
= g 109 -« Conventional approved anchor for medium loads in uncracked concrete

HUS-HR/-CR/ HUS3
Screw anchor 117
== 131

=

——

« Approved and tested for overhead

HKD Push-in anchor
installation of fastening with bolts or
threaded rods

. 139 -
E « Reliable setting with simple visual
check

Plastic / light duty / other metal anchors

HRD Frame anchor
- q 155 - -

HPS-1 Plastic anchors

e e— 163 = _
HUD Universal anchor
167 - -
HLC-H
179 - _

Adhesive anchors
HIT-HY 270 Injection adhesive anchor

- -

* The above recommendations are provided based on typical requirements of the stated applications, for reference only. Project specific conditions such as
loading, edge/spacing, base material, environmental conditions etc. should be considered in the selection of anchors and final decision is subject to the
engineers design and/or judgment.

*  For unknown base materials, e.g. natural stone, Hilti recommends conducting on-site pull-out tests to evaluate the recommended load values and proper
functionality of the system.

*** Please refer to anchor selector for information on different base materials

©

Jan-2021

interior ﬁniShings

« |deal for light duty fastenings such as cabinets, sanitary
- fixtures, electrical installations etc. in different base
materials***

« Approved anchor, suitable for installation of variable door frame
thickness on different base materials***

- « Light duty impact anchor, ideal for fastening cabinets

« |deal for light duty fastenings such as cabinets, sanitary
- fixtures, electrical installations etc. in different base
materials***

« |deal for light duty fastenings such as mounted fans, sanitary
- fixtures, kitchen equipment, electrical installations etc. in
different base materials***

« Highest load in masonry base materials e.g sand bricks, hollow
bricks

Jan-2021 10
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Anchor Application Selector

Building construction

Application

m Tempor i works

Recommended
product

Heavy duty metal anchors

HSL-3-R / HSL4 Heavy duty anchor
« Partially removable, leaving no

% — '_q 79 -
o steel parts on concrete surface
Medium duty metal anchors

HST3 Stud anchor

« |deal for heavy loading conditions

HUS3 Screw anchor

— e 17 « Fast installation and complete removal
y v —
i e v e R MR + Approved for re-use

Chemical anchors

HIT-HY 200 Injection adhesive anchor

201 = =

233 = =

* The above recommendations are provided based on typical requirements of the stated applications, for reference only. Project specific conditions such as
loading, edge/spacing, base material, environmental conditions etc. should be considered in the selection of anchors and final decision is subject to the
engineers design and/or judgment.

*  For unknown base materials, e.g. natural stone, Hilti recommends conducting on-site pull-out tests to evaluate the recommended load values and proper
functionality of the system.

*** Please refer to anchor selector for information on different base materials

1 Jan-2021

Scaffolding all tie bracket
T T : T D
= = Tl =5 'S g

« |deal for heavy loading conditions

« Partially removable, leaving no steel - -
parts on concrete surface

« Flexible and simple installation
» Small edge and spacing -
« Approved for use in cracked concrete

« Flexible and simple installation
* Small edge and spacing

« Variable embedment depths offers
- highest tension and shear loads in
cracked and uncracked concrete

« High loads for use in cracked and
uncracked concrete

« Variable embedment depths offers

« Applicable on various base material e.g
highest tension and shear loads

natural stones, brickworks

Jan-2021 12
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Anchor Application Selector

Civil construction

Application

Recommended
product

HDA-T/P Undercut anchor

HSL-3-R / HSL4 Heavy duty anchor

R ,‘ ;.:j_m

Heavy duty metal anchors

« Ideal for heavy shear loading
conditions

57 -
« Fully removable using special
removal tools
« |deal for heavy shear loading
79 conditions

« Partially removable, leaving no
steel parts on concrete surface

Medium duty metal anchors

HST3 Stud anchor

« Ideal for external applications;
corrosion resistance of A4 stainless
99 steel -

« Flexible and simple installation in
cracked and un-cracked concrete

« |deal for external applications;
corrosion resistance of A4 stainless
117 steel
131 « Fast installation and easy surface

finish with countersunk/hexagonal
head

Chemical anchors

HIT-HY 200 Injection adhesive anchor

-

s

HIT-RE 500 V3 Injection adhesive anchor

=

HIT-RE 100 Injection adhesive anchor

=

« High shear loads to withstand

lateral shear force from diaphragm
201 - wall

« Fast curing

« High shear loads to withstand
lateral shear force from diaphragm
wall

219 =

* The above recommendations are provided based on general requirements as per the specific applications. You should also consider case specific project
requirements like loads, edge distance/spacing, materials, approvals, removability, base materials, ease of installation, etc.

* The applicability of anchors without recommendation is also possible depending on actual situation and designer’s technical judgement.

* For unknown base materials, e.g. natural stone, Hilti recommends to conduct onsite pullout test to evaluate the recommended load values and check proper

function of the system

13
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« Corrosion resistance of A4
stainless steel

« Optimized design/anchor
layout in high loading
conditions in both cracked
and un-cracked concrete

« Tested and approved for use
in seismic, fatigue and shock
loading conditions

« Variable embedment depths for highest tension and shear loads in cracked and uncracked concrete
* No hole cleaning to minimize workmanship error when used with HIT-Z thread rods
« Fast curing

* 120 years service life

« Variable embedment depths for highest tension and shear loads

« Variable embedment depths for highest tension and shear loads

Jan-2021 14
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Anchor Overview

Mechanical anchors

Anchor type Heavy duty Medium duty Plastic anchors Light duty metal anchors Other anchors
HSL-3-R HUS-HR HUD-2
HDA "o HSC HST3 HSA HuUs3 Huscr HKD  HKV HRD HPS-1 i HUD-L HLD HLC HHD-S HA 8 NG HSU-R

= c
Ry 2
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L | g | & 9 ,f
n | o i1
| ; | l B u‘,l "yl‘;t

Anchor size* VZO M Mi2  Mba M0 4o 140 M0 Wi S v S /A L L Vi S '3 M Vi
Cracked concrete [ ] [ ] [ ] [ ] [ ] [ ]
Non-cracked concrete | ] n | ] n | ] | ] n | ] n n n | ] ] N| [ ] ]
B Lightweight concrete N N [ [
% Aerated concrete N N u u
; Solid brick masonry N| n | ] | ] n
@ Hollow brick masonry N [ ] [ [
Drywall N| N N
Natural stone
European Technical approval (ETA) | ] n | ] | ] | ] ]
% ETA seismic n [ ]
g Fatigue approval u [ ]
& Shock approval ] [
Fire tested | ] | | | ] ] [ ]
g Steel, galvanized ] [ ] [ [ [ ]
g Steel, hot dip galvanized | ] | ] ]
-; Stainless steel A2 | ] | ] | |
§ Stainless steel A4 | ] n | ] | ] n ] ] ]
External thread u u N [ ]
% Internal thread | ] ] | ] | | | | | ]
§ Hexagonal n | ] ]
Countersunk N| ] | | [ ]
2 Pre-setting [ ] [ [ ] ] ] ] [ [
§ Through-fastening | | | | | | | ] | ]
” Removable u N | ]
g Extended concrete grades [ ]
E Short edge distance / spacing | ] n
Variable embedment depth | | | ]
PROFIS | ] n | ] n ] [ ] ]
Page 57 79 89 99 109 117 131 139 145 155 163 167 171 175 179 185 187 191

N May be suitable for specific applications / product versions
* Please refer to the product catalogue on the Hilti website for standard portfolio

15 Jan-2021 Jan-2021 16
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Anchor type : Day-to-day Masonry
°i imatelperionmarice applications application
_8’ HIT-HY 200 R HIT-RE 500 V3  HIT-RE 100 HVU2 HIT-HY 270
o T
: _Ea ==
§ , .
5 ~ =
S iy o] o] 4
c
< z
i
0
i
i
: M8-  M8- M8  M8- M8  M8- M8  M8-  M8- M6-
Anchor size* M20 M30 M20 M39 M20 M39 M20 M20 M1 M16
Cracked concrete | ] n ] [ ] ] ]
_Non-cracked concrete u [ ] u [ ] u [ ] [ ] [ ]
©
'E Lightweight concrete
E Aerated concrete
[
:,E Solid brick masonry n
Hollow brick masonry n
Drywall
European Technical
o approval (ETA) | ] | ] | ] | ] | ] | ] | ] | ] | ]
©
3 ETAseismic [ ] ] [ [
S :
2. Fatigue approval [ ] u
Fire tested | | | | | ] | ] [ ] | ] | ]
SafeSet [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Steel, galvanized n n | ] | ] n ] ] ]
s Steel, hot dip galvanized | ] | ] | ] | ]
S
% Stainless steel A4 n [ ] ] ] ] ] ]
= External thread [ ] [ ] u u
Internal thread n | ] ] ] ]
NSF (Contact with
#  drinking water) " " = " = = " = "
i
5 .
= Shor?edgedlstance/ 0 O 0 O 0 0 O 0 O
Q@ spacing
Variable embedment depth ] [ ] [ ] [ ] ]
Profis [ ] [ ] [ ] [ ] [ ] | ] | ] | ] [ ]
Page 201 219 233 241 255

N May be suitable for specific applications / product versions
* Please refer to the product catalogue on the Hilti website for standard portfolio

17 Jan-2021
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Base material

General
Different anchoring conditions

Concrete

A mixture of cement,
aggregates and water

Cracking from bending

Stress and strain in sections
with conditions | and Il

If cracks in the tension zone
exist, suitable anchor systems
are required

Observe curing of concrete
when using expansion
anchors

19

The wide variety of building materials used today provide different anchor-
ing conditions for anchors. There is hardly a base material in or to which a
fastening cannot be made with a Hilti product. However, the properties of

the base material play a decisive role when selecting a suitable fastener /

anchor and determining the load it can hold.

The main building materials suitable for anchor fastenings have been
described in the following.

Concrete is synthetic stone, consisting of a mixture of cement, aggregates
and water, possibly also additives, which is produced when the cement
paste hardens and cures. Concrete has a relatively high compressive
strength, but only low tensile strength. Steel reinforcing bars are cast

in concrete to take up tensile forces. It is then referred to as reinforced
concrete.

b) _.1
— R
L it —

0=
€y Ep L1 ]
Gpz<t, leess

Sb,D  calculated compressive
stress
Sb,z  calculated tensile stress

f concrete tensile strength

ct

If the tensile strength of concrete is exceeded, cracks form, which, as a
rule, cannot be seen. Experience has shown that the crack width does not
exceed the figure regarded as admissible, i.e. w = 0.3mm, if the concrete

is under a constant load. If it is subjected predominately to forces of
constraint, individual cracks might be wider if no additional reinforcement is
provided in the concrete to restrict the crack width. If a concrete component
is subjected to a bending load, the cracks have a wedge shape across

the component cross-section and they end close to the neutral axis. It is
recommended that anchors that are suitable in cracked concrete be used
in the tension zone of concrete components. Other types of anchors can be
used if they are set in the compression zone.

Anchors are set in both low-strength and high-strength concrete. Generally,
the range of the cube compressive strength, fecue, 150, is between 25 and
60 N/mm2. Expansion anchors should not be set in concrete which has

not cured for more than seven days. If anchors are loaded immediately
after they have been set, the loading capacity can be assumed to be only
the actual strength of the concrete at that time. If an anchor is set and the
load applied later, the loading capacity can be assumed to be the concrete
strength determined at the time of applying the load.

Jan-2021
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Cutting through reinforcement when drilling anchor holes must be avoided. Avoid cutting reinforcement
If this is not possible, the responsible design engineer must be consulted

first.

Masonry

Masonry is a heterogeneous base material. The hole being drilled for an Different types and shapes

anchor can run into mortar joints or cavities. Owing to the relatively low
strength of masonry, the loads taken up locally cannot be particularly high.
A tremendous variety of types and shapes of masonry bricks are on the
market, e.g. clay bricks, sand-lime bricks or concrete bricks, all of different
shapes and either solid or with cavities. Hilti offers a range of different
fastening solutions for this variety of masonry base material, e.g. the HPS-
1, HRD, HUD, HIT, etc.

It is highly recommended to conduct on-site pullout test to verify anchor
capacity because masonry strength and consistency can be varied.

If there are doubts when selecting a fastener / anchor, your local Hilti sales
representative will be pleased to provide assistance.

When making a fastening, care must be taken to ensure that a lay of
insulation or plaster is not used as the base material. The specified
anchorage depth (depth of embedment) must be in the actual base
material.

Plaster coating is not a base
material for fastenings

Other base materials

Aerated concrete: This is manufactured from fine-grained sand as the Aerated concrete
aggregate, lime and/or cement as the binding agent, water and aluminium

as the gas-forming agent. The density is between 0.4 and 0.8 kg/dm? and

the compressive strength 2 to 6 N/mm?. Hilti offers the HRD-C anchors for

this base material.

Lightweight concrete: This is concrete which has a low density, i.e. < 1800 Lightweight concrete
kg/m?, and a porosity that reduces the strength of the concrete and thus

the loading capacity of an anchor. Hilti offers the HRD and HUD, etc anchor

systems for this base material.

Drywall (plasterboard/gypsum) panels: These are mostly building Drywall / gypsum panels
components without a supporting function, such as wall and ceiling panels,

to which less important, so-called secondary fastenings are made. The Hilti

anchors suitable for this material are the HUD and HUS.

In addition to the previously named building materials, a large variety of Variety of base materials
others, e.g. natural stone, etc, can be encountered in practice. Further-

more, special building components are also made from the previously

mentioned materials which, because of manufacturing method and

configuration, result in base materials with peculiarities that must be given

careful attention, e.g. hollow ceiling floor components, etc.

Descriptions and explanations of each of these would go beyond the
bounds of this manual. Generally though, fastenings can be made to these
materials. In some cases, test reports exist for these special materials. It
is also recommended that the design engineer, company carrying out the
work and Hilti technical staff hold a discussion in each case.

In some cases, testing on the jobsite should be arranged to verify the Jobsite tests
suitability and the loading capacity of the selected anchor.
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Why does an anchor hold in a base material?

Working principles

There are three basic working principles which make an anchor hold in a building material:

Friction \
the base material by friction, R. The

-///”o e expansion force, Fexp, is necessary
‘I..I’ il | | —== N for this to take place. It is produced,
””"“' - for example, by driving in an
expansion plug (HKD).

The tensile load, N, is transferred to

=
Ry
7
[0}
©
o3
>
(o)
e}
o
c
{=
[}
[}
i)
—_
o
<
G
C
<

The tensile load, N, is in equilibrium
with the supporting forces, R, acting
on the base material, such as with the
HDA anchor.

Keying

An adhesive bond is produced
between the anchor rod and the hole
wall by a synthetic resin adhesive,
such as with HVYU2 with HAS-U
anchor rods.

Bonding

Combination of working Many anchors obtain their holding power from a combination of the above
principles mentioned working principles.

For example, an anchor exerts an expansion force against wall of its hole as

a result of the displacement of a cone relative to a sleeve. This permits the
longitudinal force to be transferred to the anchor by friction. At the same time,
this expansion force causes permanent local deformation of the base material,
above all in the case of metal anchors. A keying action results which enables
the longitudinal force in the anchor to be transferred additionally to the base
material

Force-controlled and In the case of expansion anchors, a distinction is made between force-
displacement-controlled controlled and movement-controlled types. The expansion force of force-

. controlled expansion anchors is dependent on the tensile force in the
expansion anchors anchor (HSL-3 heavy-duty anchor). This tensile force is produced, and thus
controlled, when a tightening torque is applied to expand the anchor.

In the case of movement-controlled types, expansion takes place over a
distance that is predetermined by the geometry of the anchor in the expanded
state. Thus an expansion force is produced (HKD anchor) which is governed
by the modulus of elasticity of the base material.

Adhesive/resin anchor The synthetic resin of an adhesive anchor infiltrates into the pores of the base
material and, after it has hardened and cured, achieves a local keying action
in addition to the bond.
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Failure modes

Effects of static loading

The failure patterns of anchor fastenings subjected to a continually Failure patterns
increased load can be depicted as follows:

The weakest point in an anchor fastening determines the cause of failure. Causes of failure
Modes of failure, 1. break-out, 2. anchor pull-away and, 3., 3a., failure

of anchor parts, occur mostly when single anchors that are a suitable

distance from an edge or the next anchor, are subjected to a pure tensile

load. These causes of failure govern the max. loading capacity of anchors.

On the other hand, a small edge distance causes mode of failure 4. edge

breaking. The ultimate loads are then smaller than those of the previously

mentioned modes of failure. The tensile strength of the fastening base

material is exceeded in the cases of break-out, edge breaking and splitting.

Basically, the same modes of failure take place under a combined load. The Combined load
mode of failure 1. break-out, becomes more seldom as the angle between
the direction of the applied load and the anchor axis increases.

Generally, a shear load causes a conchoidal (shell-like) area of spall on Shear load
one side of the anchor hole and, subsequently, the anchor parts suffer

bending tension or shear failure. If the distance from an edge is small and

the shear load is towards the free edge of a building component, however,

the edge breaks away.
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Influence of cracks

Very narrow cracks are not
defects in a structure

Efficient utilisation of
reinforcement

Loadbearing mechanisms

Resistance values for
cracked concrete

23

It is not possible for a reinforced concrete structure to be built which does not

have cracks in it under working conditions. Provided that they do not exceed a
certain width, however, it is not at all necessary to regard cracks as defects in

a structure. With this in mind, the designer of a structure assumes that cracks

will exist in the tension zone of reinforced concrete components when carrying
out the design work (condition Il). Tensile forces from bending are taken up in

a composite construction by suitably sized reinforcement in the form of ribbed

steel bars, whereas the compressive forces from bending are taken up by the

concrete (compression zone).

The reinforcement is only utilised efficiently if the concrete in the tension zone
is permitted to be stressed (elongated) to such an extent that it cracks under
the working load. The position of the tension zone is determined by the static

/ design system and where the load is applied to the structure. Normally, the
cracks run in one direction (line or parallel cracks). Only in rare cases, such as
with reinforced concrete slabs stressed in two planes, can cracks also run in
two directions.

Testing and application conditions for anchors are currently being drafted
internationally based on the research results of anchor manufacturers and
universities. These will guarantee the functional reliability and safety of anchor
fastenings made in cracked concrete.

When anchor fastenings are made in non-cracked concrete, equilibrium is
established by a tensile stress condition of rotational symmetry around the
anchor axis. If a crack exists, the loadbearing mechanisms are seriously
disrupted because virtually no annular tensile forces can be taken up beyond
the edge of the crack. The disruption caused disrupted by the crack reduces
the loadbearing capacity of the anchor system.

Crack plane '

a) Non-cracked concrete b) Cracked concrete

The width of a crack in a concrete component has a major influence on the
tensile loading capacity of all fasteners, not only anchors, but also cast-in
items, such as headed studs. A crack width of about 0.3mm is assumed when
designing anchor fastenings. The reduction factor for the ultimate tensile
loads can not be established without a proper testing program conducted in
cracked concrete. This is an unacceptable situation for anchor manufacturer
giving a general reduction factor for anchor performance in cracked concrete
without passing one of the international testing standard of anchors in cracked
concrete and adding on unsuitable information to the product description
sheets.

Since international testing conditions for anchors are based on the above-
mentioned crack widths, no theoretical relationship between ultimate tensile
loads and different crack widths has been giving.
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The statements made above apply primarily to static loading conditions. If
the loading is dynamic, the clamping force and pretensioning force in an
anchor bolt / rod play a major role. If a crack propagates in a reinforced
concrete component after an anchor has been set, it must be assumed that
the pretensioning force in the anchor will decrease and, as a result, the
clamping force from the fixture (part fastened) will be reduced (lost). The
properties of this fastening for dynamic loading will then have deteriorated.
To ensure that an anchor fastening remains suitable for dynamic loading
even after cracks appear in the concrete, the clamping force and
pretensioning force in the anchor must be upheld. Suitable measures to
achieve this can be sets of springs or similar devices.

As a structure responds to earthquake ground motion it experiences
displacement and consequently deformation of its individual members.
This deformation leads to the formation and opening of cracks in members.
Consequently all anchorages intended to transfer earthquake loads

should be suitable for use in cracked concrete and their design should be
predicted on the assumption that cracks in the concrete will cycle open and
closed for the duration of the ground motion.

Parts of the structures may be subjected to extreme inelastic deformation.
In the reinforced areas yielding of the reinforcement and cycling of cracks
may result in cracks width of several millimetres, particularly in regions

of plastic hinges. Qualification procedures for anchors do not currently
anticipate such large crack widths. For this reason, anchorages in this
region where plastic hinging is expected to occur, such as the base of
shear wall and joint regions of frames, should be avoided unless apposite
design measures are taken.

Jan-2021
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Pretensioning force in anchor
bolts / rods

Loss of pretensioning force
due to cracks

Seismic loads and cracked
concrete
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Anchor design

Safety concept

Depending on the application and the anchor type one of the following two concepts can be applied:

mean ultimate

Partial safety factor resistance
o .
concept 5% fractile
. environmental

For.anchors for use in concr.ete eaalites
having an European T ephnlcal (temperature,
Approval (ETA) the paftlal safety durability) characteristic
factor concept according to the : resistance
European T echnical Approval partial safety ETA
Guidelines ETAG 001 or ETAG 020 factor (ETA)
shall be applied. It has to be shown, for material
that the value of design actions (anchor, :
does not exceed the value of the base material) gegjgn

design resistance: S; <R . design resistance

For the characteristic resistance action :aartial safety

given in the respective ETA, -, actors recommended
characteristic | | {e/a= 1o 0] load

reduc- tion factors due to e.g.
freeze/thaw, service temperature,
durability, creep behaviour and
other environmental or application |
conditions are already considered. action

value of action

mean ultimate

For the global safety factor concept Global safety factor . : resistance

it has to be shown, that the concept 5% fractile

characteristic value of action does characteristic
not exceed the recommend load resistance
value. (basic value)

The characteristic resistance given
in the tables is the 5% fractile value
obtained from test results under
standard test conditions. With a global
global safety factor all environmental safety factor
and application conditions for action
and resistance are considered,
leading to a recommended load.

According to the Hong Kong
Building Department requirement,
the overall safety factor should not
be less than 3. i.e. the partial safety
factor for material times the partial
safety factor for action should be
greater than 3.

recommended
characteristic load
value of action
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Design methods

Metal anchors for use in concrete according ETAG 001

The design methods for metal anchors for use in concrete are described in detail in Annex C of the European
Technical Approval guideline ETAG 001 and for bonded anchors with variable embedment depth in EOTA Technical
Report TR 029. Additional design rules for redundant fastenings are given in Part 6 of ETAG 001.

The design method given in this Anchor Fastening Technology Manual is based on these guidelines. The
calculations according to this manual are simplified and lead to conservative results, i.e. the results are on the save
side. Tables with basic load values and influecing factors and the calculation method are given for each anchor in
the respective section.

Anchors for use in other base materials and for special applications

If no special calculation method is given, the basic load values given in this manual are valid, as long as the
application conditions (e.g. base material, geometrie, environmental conditions) are observed.

Resistance to fire

When resistance to fire has to be considered, the load values given in the fire test report should be observed. The
values are valid for a single anchor. Please consult Hilti technical advisory service for more details.

Redundant fastenings with plastic anchors

Design rules for redundant fastings with plastic anchors for use in concrete and masonry for non-structural
applications are given in Annex C of ETAG 020. The additional design rules for redundant fastenings are considered
in this manual.

Hilti design software PROFIS Engineering Suite

For a more complex and accurate design according to international and national guidelines and for applications
beyond the guidelines, e.g. group of anchors with more than four anchors close to the edge or more than eight
anchors far away from the edge, the Hilti design software PROFIS Engineering yields customised fastening
solutions. The results can be different from the calculations according to this manual.

The following methods can be used for design using PROFIS Anchor:
- ETAG
- CEN/TS
- ACI 318-08
- EN1992-4
- Solution for Fastening (Hilti internal design method)
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PROFIS

Engineering

PROFIS Engineering suite
tackles the most common
design challenges in our
industry with the time and cost
saving benefits of being able
to design steel to concrete
connections as a whole.
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« Cloud version allows easy access to you
design at different locations

REGISTER NOW

Follow step-by-step
guide for Engineering
license
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Anchors

« Comprehensive solution for anchor
system design including baseplate,
stiffener & welding

LEARN MORE

Ask HILTI platform
for expert advice and
CPD seminars
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Anchor design method according to Annex C of ETAG 001 and EOTA TR 29

Design resistance according data given in the relevant European Technical Approval (ETA)

« Influence of concrete strength

« Influence of edge distance

« Influence of spacing

« Valid for a group of two anchors. (The method may also be applied for anchor groups with more than two
anchors or more than one edge. The influencing factors must then be considered for each edge distance
and spacing. The calculated design loads are then on the save side: They will be lower than the exact values
according ETAG 001, Annex C. To avoid this, it is recommended to use the anchor design software PROFIS
anchor)

« Anchors for use in other base materials and for special applications is not covered in this section
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Design tensile resistance

The design tensile resistance is the lower value of

- Design steel resistance Nras

- Design pull-out resistance |\ P
(Design combined pull-out and
concrete cone resistance for
bonded anchors)

- Design concrete cone resistance Ngas

- Design splitting resistance Nra.sp

Design steel resistance Ng, ¢

Annex C of ETAG 001/ EOTA TR 029 and relevant ETA

Ngas = Nris/ Yus
Ngs: characteristic steel resistance
* yws. Ppartial safety factor for steel failure
* Values given in the relevant ETA

Design pull-out resistance N, for anchors designed according Annex C of ETAG 001

Annex C of ETAG 001 and relevant ETA

Ngap = (Nrip / Ymp) = We
* Ngep: Characteristic pull-out resistance
* ywe:  Partial safety factor for pull-out failure

el influence of concrete strength
* Values given in the relevant ETA
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Design combined pull-out and concrete cone resistance N, for bonded anchors designed according EOTA

TR 029

EOTA TR 029 and relevant ETA

Nrap = (NoRd.pl Yp) * (ApANIAop,N) * WsNp * WaNp * WeeNp * WreNp * Ve
where Nozyp =m-d-hge T
Wone = Wonp = (S/ Scrnp)®® - (Woonp—1) 21
Yo =N5—(n%5-1)21.
{(d - TRITK - (Ner » Foreune)®®] 3921
Sernp =20 - (Triyer / 7,5)°° 3 - hye
* Ymp partial safety factor for combined pull-out and concrete cone failure
+ A%,: influence area of an individual anchor with large spacing and edge distance at the concrete
surface (idealised)
+ A, actual influence area of the anchorage at the concrete surface, limited by overlapping areas of
adjoining anchors and by edges of the concrete member
+ wysnpt influence of the disturbance of the distribution of stresses due to edges
+ WYeenpt iNfluence of excentricity
+ yenp: iNfluence of dense reinforcement
oy influence of concrete strength
* od: anchor diameter
* he  (variable) embedment depth
* 1q¢  characteristic bond resistance
s: anchor spacing
Scnp:  Critical anchor spacing
n: number of anchors in a anchor group
k: = 2,3 in cracked cocrete
= 2,3 in cracked cocrete
fekcune: CONCrete compressive strength
* Treuers Characteristic bond resistance for non-cracked concrete

* Values given in the relevant ETA

+ Values have to be calculated according data given in the relavant ETA (details of calculation see TR 029. The
basis of the calculations may depend on the critical anchor spacing)

Influence of concrete strength

Concrete strength designation | ¢ 54155 | ¢ 25/30 | C30/37 | C35/45 | C40/50 | C 45/55 | C 50/60

(ENV 206)

fo = (foxcuwe/25N/mm?)12a) 1 1,1 1,22 1,34 1,41 1,48 1,55
a) f = concrete compressive strength, measured on cubes with 150 mm side length

ck,cube

b) For design data of f,

=15 and 20, please contact Hilti technical advisory service

k.cube

c) Apply to mechanical anchor only, for chemical anchor please contact Hilti technical advisory service

Jan-2021
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Design concrete cone resistance Ng, .

Annex C of ETAG 001/ EOTA TR 029 and relevant ETA

Nrae = (N'%ue/ Yme) * (Acn! A%n) * Wen * Wren * Ween
where Ny = Kq* fooune™ + et
* ywme: partial safety factor for concrete cone failure

+ A’ ,: area of concrete cone of an individual anchor with large spacing and edge distance at the
concrete surface (idealised)

+ A.x:  actual area of concrete cone of the anchorage at the concrete surface, limited by overlapping
concrete cones of adjoining anchors and by edges of the concrete member

+ wysn:  influence of the disturbance of the distribution of stresses due to edges
+ wyen: influence of dense reinforcement
+ wyeen: influence of excentricity

kq: = 7,2 for anchorages in cracked concrete
= 10,1 for anchorages in non-cracked concrete

fexcube: CONCrete compressive strength
* hy:  effective anchorage depth

* Values given in the relevant ETA

+ Values have to be calculated according data given in the relavant ETA (details of calculation see Annex C of
ETAG 001 or EOTA TR 029)

Design concrete splitting resistance N,

Annex C of ETAG 001/ EOTA TR 029 and relevant ETA

Nra,sp = (N%ic/ yme) * (Acn/ A%N) * Won * Wren * Ween * Wh,sp
where Nrie = Kq * Forcune”® * er®
* ywme: partial safety factor for concrete cone failure
++ A% \: area of concrete cone of an individual anchor with large spacing and edge distance at the

concrete surface (idealised)

++ A\ actual area of concrete cone of the anchorage at the concrete surface, limited by overlapping
concrete cones of adjoining anchors and by edges of the concrete member

+ wysn:  influence of the disturbance of the distribution of stresses due to edges
+ wyen: influence of dense reinforcement
+ wyeen: influence of excentricity

kq: = 7,2 for anchorages in cracked concrete
= 10,1 for anchorages in non-cracked concrete

+ wyhspt linfluence of the actual member depth
foxcube: CONCrete compressive strength
* hyg:  embedment depth

*

Values given in the relevant ETA

+ Values have to be calculated according data given in the relavant ETA (details of calculation see Annex C of
ETAG 001 or EOTA TR 029)

++ Values of A’ y and A, for splitting failure may be different from those for concrete cone failure, due to different
values for the critical edge distance and critical anchor spacing
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Design shear resistance

The design shear resistance is the lower value of

- Design steel resistance Vias
- Design concrete pryout resistance  Vgqg,

- Design concrete edge resistance ~ Vgq,
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Design steel resistance Vg, (without lever arm)

Annex C of ETAG 001/ EOTA TR 029 and relevant ETA

Vras = Vees ! yms
* Vres: characteristic steel resistance
* yws: Ppartial safety factor for steel failure
* Values given in the relevant ETA
For steel failure with lever arm see Annex C of ETAG 001 or EOTA TR 029

Design concrete pryout resistance Vg, ., for anchors designed according Annex C of ETAG 001

Annex C of ETAG 001 and relevant ETA

Vra.cp = (Vreep ! Ympme) = K+ Ngqc
Nrae: = Newe! Yue
Nryo: characteristic tension resistance for concrete cone failure (see design concrete cone failure)
ywe:  partial safety factor for concrete cone failure (see design concrete cone failure)
* k influence of embedment strength
* Values given in the relevant ETA
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Design concrete pryout resistance Vg, ., for bonded anchors designed according EOTA TR 029

EOTA TR 029 and relevant ETA

Vrac = (Vreop! Ymome) = K - lower value of Ngy,and Ngq o
Ny, = NRk,pI Ymp
Nrac = Nrie! Yme

Ngqp: characteristic tension resistance for combined pull-out and concrete cone failure (see design
combined pull-out and concrete cone failure)

Ngeo: characteristic tension resistance for concrete cone failure (see design concrete cone failure)

* yw: partial safety factor for combined pull-out and concrete cone failure (see design combined
pull-out and concrete cone failure)
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* yme:  partial safety factor for concrete cone failure (see design concrete cone failure)
k: influence of embedment depth

* Values given in the relevant ETA

Design concrete edge resistance Vg,

Annex C of ETAG 001/ EOTA TR 029 and relevant ETA

de,c = (voRk,c/ ’YMc) . (Ac.vl ADc,v) *Wsv ' Yhv * Yav * Yecy * Vrev
where Voree =kq-d*- h.f fokcube’® * €4"°

o =0,1- (hylcy)os

B =0,1-(d/c,)°?

* ywe: Ppartial safety factor for concrete edge failure

+ A’,: area of concrete cone of an individual anchor at the lateral concrete surface not affected by
edges (idealised)

+ A.y: actual area of concrete cone of anchorage at the lateral concrete surface, limited by
overlapping concrete cones of adjoining anchors, by edges of the concrete member and by
member thickness

+ wysyv: influence of the disturbance of the distribution of stresses due to further edges

+ wyny: takes account of the fact that the shear resistance does not decrease proportially to the
memebr thickness as assumed by the idealised ratio A,/ Ay

++y,v: Influence of angle between load applied and the direction perpendicular to the free edge
++yey: influence of excentricity
++y,v:  influence of reinforcement

k;: = 1,7 for anchorages in cracked concrete
= 2,3 for anchorages in non-cracked concrete
*od: anchor diameter
fexcube: CONCrete compressive strength
*

[ edge distance

*

Values given in the relevant ETA

+ Values have to be calculated according data given in the relavant ETA (details of calculation see Annex C of
ETAG 001 or EOTA TR 029)

++ Details see Annex C of ETAG 001 or EOTA TR 029
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Combined tension and shear loading

The following equations must be With
satisfied

By = Ngy/ Nggand
By<1

By = Vsal Vgg
B, =1 .

Nsq (Vsq) = tension (shear)

By +B,<1,2 or B> +B,*<1 design action

Nrq (Vra) = tension (shear)
design resistance

Annex C of ETAG 001

Q
|

2,0 if Ngq and Vgq are governed by steel failure

a = 1,5 for all other failure modes

Jan-2021
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Corrosion

1. What is corrosion?

Corrosion is understood to be the tendency of a metal to revert from its synthetically produced state to its natural
state, i.e. from a high-energy pure form to the low energy but thermodynamically stable form of a metal oxide
(ore). As a rule, an ore is the chemical compound of a metal with oxygen, hydrogen and possibly other elements.
Corrosion is thus a natural process. In everyday usage, the word corrosion has many meanings.

Rust and other
corrosion products

different
meanings
of “corrosion”

Chemical / electrochemical Risk, damage
processes and reactions and consequences Fig. 1: Different meanings of corrosion.

With a view to achieving standardization when referring to and writing about this subject, the main terms have been
defined, i.e. in ISO 8044. Accordingly, corrosion is a property of a system that is defined as follows.

Physicochemical interaction between a metal and its environment that results in changes in the properties of the
metal, and which may lead to significant impairment of the function of the metal, the environment, or the technical
system, of which these form a part [ISO 8044].

Material

The definition of material corrosion does not, actually, exclude the destruction of wood, ceramics, textiles, etc., but in
practice the term applies primarily to metals and plastics, i.e. corrosion is directly associated with metals. Corrosion
of materials is influenced by different processes, i.e. alloying, heat treatment, cold forming, etc.

Environment
The environment is characterized by temperature, humidity, pressure and composition/concentration of surrounding
mediums (air, liquids and gases).

Design

Corrosion resistance is greatly affected by factors such as design, i.e. loads, ventilation, crevices etc.. The design of
a part can have a significant influence on how specific areas of it are affected by its surroundings and the prevailing
environmental conditions.

Reaction

Corrosion can be a chemical, electrochemical or a physicochemical reaction. Phase boundary reactions, reaction
formulae and thermodynamics permit the processes taking place to be described. Generally, a distinction is made
between types (the reaction between substances) and forms (the way the corrosion appears) of corrosion, which are
explained in detail in this brochure.
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2. When must corrosion be expected?

Corrosion must be expected when the properties of the metallic component or the entire structure (this includes the
fastener, the base material and the fastened component) do not meet the requirements imposed by the surrounding
conditions. To evaluate the risk of corrosion, it is essential that a profile of environmental conditions, specific
materials or material combinations and design characteristics exists.

Environment

e ~_

d
- Moisture \
/ (rain, dew, humidity,
/ ground water, steam, sea, ...)\\
/ - Biological factors \\
/ (microorganism, algae, spore, fungi, ...) \
J’ - Chemical factors \
— (acids, base, waste, exhausts; salts, ...) |

- Physical factors
(heat, frost, radiation, dust, wind, ...)
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| - Crevices |
\ - Holes 0 /
\ - Materials contact > SElilss e /
\ s N - Carbon steel /
- Surface ratio "
\ - Coatings /
\ - Surface roughness Pai
\ - Paints
. . . . - Moulds ;
Fig. 2: Corrosion will occur only if o /\ - other protection
more than one critical factor is present. Design // ~_ " Material
~ - — -

3. Corrosion protection

The aim of corrosion protection is to increase the components service life expectancy. A distinction is made between
active and passive protection. Active corrosion protection is the measures, like advance planning and design,

that take corrosion into account, e.g. galvanic separation, resistant materials, protective measures in the medium
and protection by impressed current systems. Passive protection is regarded as all measures which affect the
component directly and by which medium access is stopped or hindered. This can be, for example, metallic or non-
metallic protective coatings.
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3.1 Zinc-coated steel

The free corrosion potential of zinc is more negative than the free corrosion potential of steel. Zinc coatings on
steel provide sacrificial cathodic protection against corrosion for the underlying steel surface even if the surface is
damaged up to the ground material. In case of coating damage and under corrosive conditions, zinc donates its
electrons to the steel. Due to this reaction, the steel will be protected. However, the zinc removal rate in regions
close to the scratch will increase.

Generally, the rate of zinc corrosion is more or less linear with respect to time, depending on the atmosphere.
Consequently, the duration of protection against corrosion is directly proportional to the plating thickness.

Atmosphere Mean zinc plating surface removal per year
Rural 1 — 2 microns
Urban 3 — 5 microns
Industrial 6 — 10 microns
. . Table 2
Coastal / marine 5 - 9 microns Rates of zinc removal in various
Corrosion-resistant steels Stainless steels, special alloys surroundings as per Corrosion
Handbook, Kreysa, Schiitze,
Additional measures Galvanic separation, etc. 9/2009.

Consequently, a doubling of the zinc thickness will lead to a doubling of duration of protection. The desired duration
of protection thus governs selection of the zinc-plating process and thickness.

Zinc-coating processes used by Hilti

There are many different zinc plating processes. Which one is used depends on the application as well as on the
shape and size of the product.

Process Products

Electrochemical zinc plating DX nails and threaded studs, anchors,
MQ installation system

Sendzimir zinc plating Anchor parts, MQ installation system
Sherardizing Anchor
Hot-dip galvanizing Anchors, MQ installation system
Others Miscellaneous Table 3
Zinc-coating processes used
Additional measures Galvanic separation, etc. by Hilti

3.2 Electrochemical zinc plating (galvanizing)

During electrochemical zinc plating, pure zinc or zinc alloy is deposited on steel from a zinc salt solution by
applying an electrical voltage. The adhesion of the layers is good. The achievable layer thicknesses are limited to
approximately 25 microns. Typically, electrochemically zinc-plated fasteners have a zinc thickness of at least 5 to
13 microns and, with few exceptions, they have a blue passivation. This gives them adequate protection against
corrosion for use in dry indoor rooms. If they are exposed to moisture though, the corrosion rate increases due to
condensation from the surrounding air.
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Sherardizing is a method of galvanizing also called vapor galvanizing. It is a diffusion process. During this process,
zinc powder diffuses into the surface of metal parts. In this drum process, temperatures between 320° and 420°C
are usual. Even on complicated threaded parts, this process produces wear and temperature-resistant, uniform zinc
coatings. These zinc coatings consist of layers of Zn/Fe alloys which offer very good protection against corrosion
that can be compared with hot-dip galvanizing. The achievable coating thicknesses range up to 45 microns.

3.3 Sherardizing

3.4 Hot-dip galvanizing

During the hot-dip galvanizing process, steel parts are dipped into a bath
of molten zinc and are removed after a defined time. The thickness of
the layer depends on the material thickness, the duration of dipping and
other conditions. The typical thickness achieved are between 35 and 70
microns.

Coating composition after conventional, hot-dip galvanizing:

1. Layers of Zn/Fe alloys

2. Formation of a thin, overlying layer of pure zinc which gives the
coated part abright appearance (zinc spangle). The formation of a L1
pure zinc layer depends on the reactivity of the underlying steel.

Micrograph of a hot-dip galvanized
A coating thickness between 45 and 60 microns can be achieved on steel with local points of corrosion in

threadedparts and anchors. Hot-dip galvanized parts with a the zinc layer (white rust)
well-developed layer of pure zinc first suffer white rusting, i.e. the product

of corrosion of the pure zinc layer. After- wards, when the pure zinc layer

has dissolved or broken down, brown rust appears, i.e. the product of

corrosion of the Fe/Zn alloy layer. Brown rusting appears immediately on

hot-dipped galvanized if the pure zinc layer is not present.

3.5 Corrosion-resistant steels

Corrosion-resistant materials form a protective passivation layer on their surface. This reaction depends on the
material and the specific surrounding medium. Under atmospheric conditions, materials such as aluminium and
stainless steels are known as corrosion-resistant.

Stainless steels

In comparison to carbon steel, stainless steels have a chromium content of more than 12 wt%. A chromium oxide
layer is formed as the result of a very short and intensive corrosion reaction. This invisible layer is very thin, less
than 10 nm, with good adhe- sion properties and is normally without defects, resulting in very good corrosion
protection.

After incurring damage, the oxide layer is reformed (repassivation) if oxygen and humidity are present. Under
special circumstances, the passivation layer can be locally destroyed and repassivation is not possible. This leads to
local corrosion, e.g. pitting corrosion.
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Designations of stainless steels

A range of designations (standards) for stainless steels exist in industrial countries. The most important ones
have been given here for the sake of a better understand- ing. The American Iron and Steel Institute (AISI) has a
designation system that is used world wide. It consists of a number to which one of several letters are sometimes
added.

200 - designates an austenitic steel containing chromium, nickel and manganese
300 — designates an austenitic steel containing chromium, nickel
400 — designates ferritic and martensitic chromium steels

The additional letters (some shown below) indicate the following:
L = lowcarbon

N = nitrogen

Se = selenium / easy machining Ti = titanium

F = easy machining

Nb = niobium

Similarly, the German system of numbering materials in accordance with DIN is used in several countries. Each
number has five digits, such as 1. 4404.

The digit “1” stands for steel, the next two digits “44” stand for chemical-resistant steels containing Mo, but no Nb or
Ti. The last two digits “04” designate the exact al- loy. In addition to the designation “44”, the following designations
for stainless steel exist:

“40” = without Mo, Nb, Ti, Ni < 2.5 %

“41” = with Mo, without Nb and Ti, Ni<2.5 %
“43" = without Mo, Nb and Ti, Ni 2 2.5%

“44” = with Mo, without Nb and Ti, Ni 2 2.5 %
“45” = with additional elements

In Germany and other European countries, an abbreviated form of designation ac- cording to the chemical analyses
of materials is also in use (see DIN EN 10088.)

P W

For example: X 2 Cr Ni Mo 17 12 2

=

High-alloy steel

Carbon content in 1/ 100%, in this case: C= 0.02%
= Chromium,inthiscase:17%

Ni = Nickel, in this case: 12%

Molybdenium, 2%

o™ x
I 1 1}

=
o
I
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This steel corresponds to the AISI type 316 L and the DIN material no. 1.4404.

Designation V2A (A2) or V4A (A4):

In some countries (D, CH and A) the designation V2A (A2) or V4A (A4) has become accepted, especially in the
construction industry. This designation can be traced back to the early days of stainless steel production. It is the
brand designation used by a steel manufacturer. V2A steels are understood to be the group of austenitic CrNi steels
without molybdenum, whereas austenitic steels of the V4A grade contain at least 2% molybdenum. Accordingly, this
designation provides an initial indication of corrosion resistance.

The usual designations for fasteners made of austenitic stainless steels are explained in ISO 3506.

A4-70 as an example:

A = Austeniticstainlesssteel(alsopossible,F=ferritic, C=martensitic)
4 = Chromium-nickel-molybdenum steel
70 = Tensile strength of 700 N/mm2 (strain hardened)

According to German construction supervisory authority approval Z-30.3-6 dated April 20, 2009, corrosion-resistant
steels are grouped in various corrosion resistance categories (WK = Widerstandsklasse, i.e. German for “resistance
category”).

Material no. | Short designation AlSI WK (DIbT Z.30.3-6)

1.4301 X5CrNi18-10 304 1l

1.4401 X5CrNiMo17-12-2 316 1]

1.4404 X2CrNiMo17-12-2 316L 1]

1.4571 X6CrNiMoti17-12-2 316Ti 1]

1.4362 X2CrNiN23-4 1]

1.4462 X2CrNiMoN22-5-3 \Y

1.4565 X2CrNiMnMoNbN25-18-5-4 | - v g?;)ilr?I:ss steels used by Hilti for
1.4529 X1NiCrMoCuN25-20-7 -—- \Y most fasteners and connectors

Hilti HCR products (highly corrosion-resistant)

HCR products are made of 1.4529 material, which is recommended by Hilti for anchor fastenings in atmospheres
containing chlorides (road tunnels, indoor swimming pools and in sea water) where high safety requirements must
be met.

As a result of long-term field tests carried out by Hilti, the use of stainless steels other than HCR is not
recommended for safety-relevant fastenings in the fields described above. More information about field tests in road
tunnels is available in another Hilti brochure. Please ask your Hilti representative.

Hilti X-CR direct fastening products (corrosion-resistant)

X-CR material is a stainless steel of the WK4 category, and has a very high strength. It is used for direct fastening
applications (i.e. threaded studs and nails driven by powder-actuated and gas-actuated tools). This material was
developed jointly by Hilti and a steel manufacturer. X-CR has a higher chromium and molybdenum content than
1.4401, and therefore higher corrosion resistance according to PRE.

Jan-2021 40

c
oy
7
[0}
©
o3
>
o)
e}
o
c
I=
[}
[}
2
—
o
L
[}
S
<




=TT

Table 5 shows the suitability of metals when in contact with each other.

k=) It also shows which metal combinations are permitted in practice and which should be avoided.

0

Q

il

o Fastener

3 Fastened part Galvanized Hot-dip Aluminimum | Structural Stainless Brass

% steel galvanized alloy steel steel

c

5 Galvanized steel + + + + + +

Q : .

- Hot-dip galvanized + + + + + +

o

5 Alluminum alloy - + + + + +

c

< Structural steel - - - + + +
Cast steel - - - + + +
Chromium steel - - - - + +
CrNi(Mo) steel - - - - + -
Tin - - - - + +
Copper - - - — + +
Brass - - - — + +
+ slight or no corrosion of fastener Table 5
— heavy corrosion of fastener Risk of bimetal corrosion under
+ moderate corrosion of fastener atmospheric conditions
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4. How does Hilti solve the corrosion problem in practice?

The table 6 can be used to select the necessary corrosion protection system for the fastener and structure.materials
or material combinations and design characteristics exists.

Stainless steel WK Carbon steel with Others

I zinc coating
Impact Exposure Surroundings Examples -
Con | m | v | 98V |hpge | HDG | Zinc
Zinc® plus” | flakes
SFO dry U <60%
Humidity, annual SF1 rarely wet 60% < U < 80%
average value U SF2 often wet 80% < U < 95%
SF3 mostly wet 95% < U
countryside, town
SCo low M > 10km,
Chloride content S > 0.1km

of surroundings,
distance M from
sea, distance S
from roads with

Industrial zone,
SC1 medium 10km > M > 1km,
0.1km > S > 0.01km

high traffic volume . <
. indoor swimming pools,
sC3 very high road tunnels ?
SRO low countryside, town
sﬁﬁifaxﬁigii‘s”é SR1 medium Industrial zone Y
Cl,, H,0,) - indoor swimming pools,
’ SR2 high road tunnels ?
SHO neutral 5<pH<9
alkaline (e.g. contact
pH-value at the st with concrete) pH>9
surface slightly acidic (e.g.
SH2 contact with wood) S<pH<5
SH3 acidic pH<3
; heated and unheated

SLO indoor rooms
SL1 outdoor, under roof roofed structures 34

Exposure of the

P parts SL2 outdocxégm);sed to weathered structures 99
outdoor, concealed,
SL3 may be affected by ventilated facades @
ambient air

Colored cells in the table: Material can be used.

Impact: The factors to be considered where highest corrosion resistance is required.

A combination of different impacting factors does not necessarily lead to higher demands.

Generally speaking, specific design features of relevant to corrosion and surface quality must be taken into consideration.

Please note that national or international standards may contradict information provided in this table.

Only structural aspects are taken into consideration. If decorative aspects are an issue, please ask your Hilti representative for further information.

Material sglectlon here takes only external corrosion reactions into account. The risk of hydrogen embrittlement (materials with strength > 1000MPal is not taken
into consideration

A reduction of the WK is possible if the parts are accessible and frequently cleaned by hand or by rain.

2 Frequently cleaning of accessible parts may allow reduction of the WK.

3 If pitting corrosion up to 500um is possible and lifetime is less than 20 years, WK | is possible.

4 1f good visual appearance is required, a very smooth surface finish is necessary. It is not possible to use higher alloyed steels. In this case, ask your Hilti
representative for further information.

% The thickness of galvanized zinc layer is between 3 and 30um (ISO 4042) or between 5 and 25um (DIN 50961). The expected lifetime of an approx. 12um zinc
layer is more than 20 years if all exposure classes are O.

8 Hilti HDG provides a layer thickness of approx. 45um. The expected lifetime of these products is more than 20 years if the materials selection table is used
correctly.

) Hilti HDG plus provides a layer thickness of approx. 60pm. The expected lifetime of these products is more than 20 years if the materials selection table is used
correctly.

9 This system can be used if an additional organic coasting (ISO 12944) is applied. The expected lifetime depends on the coating system.

9 Contact with dry and carbonated concrete is not critical. Zinc is not corrosion resistant if in contact with (liquid) alkaline media. Zinc-coated steel parts can be
used in alkaline concrete if the parts are completely embedded (in this case, no zinc layer is necessary).

19 Contact with dry wood is not critical. Zinc is not corrosion resistant if in contact with (liquid) acid media.

M In Germany according to DIBt 2008: Galvanic coated screws for plastic frame anchoring can be used, if an additional bitumen-oil combinated coating is applied

which protects the screws against rain and humidity.

Only common corrosion protection systems are shown in the table above. Table 6

Hilti products are available with a number of other protection systems. Selection aid for fasteners in
different environments

On the following pages you will find examples of how the above material

selection table can be used.
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Selection of corrosion protection for anchors

Special applications

HUS3-HR
HUS HSAF HSAR
Anchors HUS3-HF HSA-R2 HST3-R | HST3-HCR
HST3 HAS-UF HAS-UR
HAS-U HIT-ZR
Duplex HDG/
CoatingMaterial | =69 | coated | sherardized | A2AISI304 | AdAISI 316 | _ MR
g carbon steel | 45-50 ym 9.1
Environmental Conditions Fastened part
a Steel (zinc-coated,
L painted), aluminum, | | | | | |
Dry indoor stainless steel
Steel (zinc-coated,
I painted), aluminum, [ ] | ]
stainless steel - | | |
Indoor with temporary
condensation Stainless steel - -
Steel (zinc-coated,
painted), aluminum, o o
stainless steel - n | |
ith | lluti
Outdoor with low pollution Stainless steel R R
Steel (zinc-coated,
painted), aluminum, o o
stainless steel - n | |
Outdoor with moderate
concentration of pollutants | Stainless steel - -
Steel (zinc-coated,
painted), aluminum, - - - - [ | | ]
Coastal areas stainless steel
Steel (zinc-coated,
painted), aluminum, - - - - | |
Outdoor, areas with heavy | stainless steel
industrial pollution
Steel (zinc-coated,
painted), aluminum, - - - - | |
Close proximity to roads stainless steel
treated with de-icing salts
- Consult experts ]

B = expected lifetime of anchors made from this material is typically satisfactory in the specified environment based on the typically expected lifetime of a
building. The assumed service life in ETA approvals for powder-actuated and screw fasteners is 25 years, and for concrete anchors it is 50 years.

[0 = a decrease in the expected lifetime of non-stainless fasteners in these atmospheres must be taken into account (< 25 years). Higher expected lifetime

needs a specific assessment.

*

= fasteners made from this material are not suitable in the specified environment. Exceptions need a specific assessment.

From a technical point of view. HDG/duplex coatings and A2/304 material are suitable for outdoor environments with certain lifetime and application
i i i i i i i 0 922:

restrictions. This is based on longterm experience with these materials as reflected e.g. in the corrosion rates for Zn given in the IS! 4:2012 (corrosivity

categories, C-classes), the selection table for stainless steel grades given in the national technical approval issued by the DIBt Z.30.3-6 (April 2009) or the
ICC-ES evaluation reports for our KB-TZ anchors for North America (e.g. ESR-1917, May 2013). The use of those materials in outdoor environments however
is currently not covered by the European Technical Approval (ETA) of anchors, where it is stated that anchors made of galvanized carbon steel or stainless
steel grade A2 may only be used in structures subject to dry indoor conditions, based on an assumed working life of the anchor of 50 years.
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Environment categories

Applications can be classified into various environmental categories, by taking the following factors into account:

Indoor applications

Dry indoor environments

>

(Heated or air-conditioning areas) without condensation, e.g. office buildings, schools

Indoor environments with temporary condensation

[f>

(Unheated areas without pollution) e.g. storage sheds

Outdoor applications

Outdoor, rural or urban environment with low population

Large distance (> 10 km) from the sea

Outdoor, rural or urban environment with moderate concentration of pollutants and/or salt from
sea water

Distance from the sea 1-10 km

Coastal areas

Distance from the sea < 1 km

Outdoor areas with heavy industrial pollution

Close to plants > 1 km (e.g. petrochemical, coal industry)

Close proximity to roadways threated with de-icing salts

ST TS

Distance to roadways < 10 km

Outdoor applications

Special applications

2

Areas with special corrosive conditions, e.g. road tunnels with de-icing salt, indoor swimming pools,
special applications in the chemical industry (exceptions possible)

—
==

Important notes

The ultimate decision on the required corrosion protection must be made by the customer. Hilti accepts no responsibility regarding the
suitability of a product for a specific application, even if informed of the application conditions.

The tables are based on an average service life for typical applications.

For metallic coatings, e.g. zinc layer systems, the end of lifetime is the point at which red rust is visible over a large fraction of the
product and widespread structural deterioration can occur - the initial onset of rust may occur sooner.

National or international codes, standards or regulations, customer and/or industry specific guidelines must be independently
considered and evaluated.

These guidelines apply to atmospheric corrosion only. Special types of corrosion, such as crevice corrosion or hydrogen assisted
cracking must be independently evaluated.

The table published in this brochure describe only a general guideline for commonly accepted applications in typical atmospheric
environments.

Suitability for a specific application can be significantly affected by localised conditions, including but not limit to:
Elevated temperatures and humidity; High levels of airborne pollutants; Direct contact with corrosive products, such as found in
some types of chemically-treated wood, waste water, concrete additives,cleaning agents, etc.; Direct contact to soil, stagnant water;
Electrical current; Contact with dissimilar metals; Confined areas, e.g. crevices; Physical damage or wear; Extreme corrosion due to
combined effects of different influencing factors; Enrichment or pollutants on the product
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Dynamic
1. Impacts on Fasteners

Actions (loads)

Review of actions Often, it is not possible to accurately determine the actions (loads) to which
anchor / fasteners are subjected. In this case, it is possible to make it with
estimates for which standards specify the minimum levels to be used for most
modes of loading. The uncertainty in determining a action (load) is compensated
by selecting suitably adapted safety factors.
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Own (dead) weight |

Static actions Permanent actions

Changing actions |

Dynamic actions Transient

Construction work

Impact / crash

Machines |
Human |
Periodic Wind |
Waves |
Seismic |
Traffic |

Explosion

Failure of building component

45 Jan-2021



Static loads

Static loads

Jan-2021

Static loads can be segregated as follows:

* Own (dead) weight

* Permanent actions

Loads of non-loadbearing components, e.g. floor covering, screed, or from
constraint (due to temperature change or sinking of supports / columns)

« Changing actions:
Working loads (fitting / furnishing, machines, “normal” wear)

Snow
Wind
Temperature

The main difference between static and dynamic loads is the effectiveness of
inertia and damping forces. These forces result from included acceleration and
must be taken into account when determining section forces and anchoring

Impace / Shock

of short duration

explosion, rapidly

forces.
Classification Fatigue Fatigue under few . Impa_lct,
load cycles impulse-like load
Frequency of
occurence, 10*<n =108 10' <n < 10¢ 1<n<20
number of load
cycles
Rate of strain 10¢<n210° 10¢< € >10? 10° <€ > 10"
Traffice loads, Eanhgugkes Impact, explosion,
. - / seismic, S
Example machines, wind, sudden building
man-made )
waves component failure
earthquakes
Fatigue Seismic Shock
Action Chronological sequence Possible cause
Harmonic sinusoidal Out of balance
(alternating load) rotating machines
Harmonic Regularly
(cor.npresswc.e/ sinusoidal |mpact|ng_par‘(s
tensile pulsating (punching
load) machines)
Earthquakes /
Periodic random, periodic | seismic, rail and
road traffic
random. non Earthquakes /
Stochastic eri0(’iic seismic, rail and
P road traffic
| random, Impact / crash,

closing valves
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Material behaviour under static The behaviour of material under static loading is described essentially by the

loading strength (tensile and compressive) and the elastic-plastic behaviour of the
material, e.g. modulus of elasticity, shear (lateral) strain under load, etc. These
properties are generally determined by carrying out simple tests with specimens.

Behaviour of materials

Fatigue behaviour If a material is subjected to a sustained load that changes with respect to time, it
can fail after a certain number of load cycles even though the upper limit of the
load with- stood up to this time is clearly lower than the ultimate tensile strength
under static loading. This loss of strength is referred to as material fatigue.

It is widespread practice to depict the fatigue behaviour of a material in the form
of so-called S-N curves (also called Wohler curves). They show the maximum
load am- plitude that can be withstood at a given number of load cycles (for
action with a sinu- soidal pattern). If a level of stress can be determined at which
failure no longer occurs after any number of load cycles, reference is made to
fatigue strength or short-term fatigue strength. Higher loads that can often only
be withstood for a limited time, come within the low-cycle fatigue range or range
of fatigue strength for finite life.
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Fatigue behaviour of steel

Fatigue behaviour of concrete

Jan-2021
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The fatigue behaviour of various grades of steel is determined during fatigue
(Wohler) tests. If a series of fatigue tests is carried out using different mean
stresses, many fatigue curves are obtained from which a decrease in the
fatigue-resisting stress amplitude, o,, can be identified. The graphical depiction
of the relationship between the mean stress, o,,, and the fatigue-resisting stress
amplitude, o,, in each case is called the stress-number (S-N) diagram. Smith’s
representation is mostly used today.

Otailure ﬂ
Os
Opz
oswell
A o A
- i A2
ochange y
Oas Oa1
om2
{ v,
Om1

A
Opq / Ofailure  Cmean
4
change /

=0,

The grade of steel has a considerable influence on the alternating strength. In
the case of structural and heat-treatable steels, it is approx. 40% of the static
strength, but this, of course, is considerably reduced if there are any stress
raisers (notch effects). The fatigue strength of actual building components is
influenced by many factors:

« Stress raiser (notch effect)

« Type of loading (tensile, shear, bending)
 Dimensions

* Mean stress

Stainless steels as well as plastics do not have a pronounced fatigue durability
(endurance) so that fatigue failure can even occur after load cycles of >107.

The failure pheonmenon of concrete under fatigue loading is the same as under
static loading. In the non-loaded state, concrete already has micro-cracks in the
zone of contact of the aggregates and the cement paste which are attributable to
the aggregates hindering shrinkage of the cement paste. The fatigue strength of
concrete is directly dependent on the grade of concrete. A concrete with a higher
compressive strength also has higher fatigue strength. Concrete strength is
reduced to about 60 — 65% of the initial strength after 2’000°000 load cycles.
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2. Anchor Behaviour

Behaviour when subjected to
dynamic action

Fatigue behaviour of single anchor
in concrete

Multiple anchor fastenings

Influence of anchor pretensioning

49

In view of the fact that dynamic action can have very many different forms,
only the basic information has been given in the following that is required to
understand fastening behaviour.

Fatigue

The fatigue behaviour of steel and concrete is described in chapter 1. When a
large number of load cycles is involved, i.e. n > 104, it is always the anchor in
single fasten- ings that is crucial (due to steel failure). The concrete can only
fail when an anchor is at a reduced anchorage depth and subjected to tensile
loading or an anchor is at a reduced distance from an edge and exposed to
shear loading.

In the range of short-term strength, i.e. n < 10%, the concrete can also be crucial.
This is dependent very much on the cross-sectional area of the steel in relation
to the anchorage depth, i.e. a large diameter combined with a small anchorage
depth => concrete failure or a small diameter with a large anchorage depth =>
steel failure.

Individual anchors in a multiple-anchor fastening can have a different elastic
stiffness and a displacement (slip) behaviour that differs from one anchor to
another, e.g. if an anchor is set in a crack. This leads to a redistribution of the
forces in the anchors during the appearance of the load cycles. Stiffer anchors
are subjected to higher loads, whereas the loads in the less stiff anchors are
reduced. Allowance is made for these two effects by using a reduction factor for
multiple-anchor fastenings. It is determined during defined tests.

The behaviour of anchors under dynamic loading is decisively improved by
anchor pretensioning (preload). If an external working load, F,, acts on a
pretensioned anchor fastening, the fatigue-relevant share of the load cycle taken
by the bolt is only the considerably smaller share of the force in the bolt, Fg,.

load Y1 +s) R, AN
Stightened parts
1 FSA
Fa
Fv
s 4
= Seerew Fe
A
displacement time
F,: external working load F,: pretensioning force
F,: clamping force S, e DOIt stiffness
Fea: share relevant to fatigue S amped parts-StiffNESS Of Clamped parts
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Pretensioning force of anchor in a
crack

Influence of pretensioning on
anchors loaded in shear

Pretensioning force in stand-off
fastenings

Influence of type of thread
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Consequently, the existence of a pretensioning force is of crucial significance for
the fatigue behaviour of an anchor (fastener). In the course of time, however, all
anchors lose some of the pretensioning force. This loss is caused by creep of the
concrete, primarily in the zone in which the load is transferred to the concrete,
due to relative deformation in turns of the bolt thread and relaxation in the bolt
shank.

Tests have shown that comparable losses of pretensioning force can be
measured in anchors (fasteners) that have quite different anchoring mechanisms,
such as cast-in headed studs, undercut anchors and expansion anchors. As

a result, a residual pretensioning force of 30 to 50% the initial force must be
expected after a considerable time if no counter-measures are taken.

If an anchor is set in a crack, the pretensioning force may decrease to zero and
cannot, consequently, be taken into account for a fastening being designed to
withstand fatigue.

The clamping force between the part fastened and the base material, as shown
above, is directly dependent on the pretensioning force in the anchor. As a rule,
the fatigue strength of steel under shear loading is not as high as under pure
tensile load- ing. In view of this, an attempt should be made to transfer at least a
part of the dy- namic shear force into the concrete by friction. Accordingly, if the
pretensioning force is high, the share that the anchor must take up is smaller.
This has a considerable in- fluence on the number and size of anchors required.

It is recommended that shear pins be provided to take up the dynamic shear
forces. As a result, the anchors, provided that the through-hole has a suitable
shape, can be designed for pure tensile loading.

In stand-off fastenings, the section of the bolt above the concrete is not
pretensioned. The type of threaded rod alone, i.e. rolled after heat treatment
or tempered after heat treatment, thus determines the fatigue durability of the
fastenings. The pretensioning force in anchors is, nevertheless, important to
achieve a high level of fastening stiffness.

How the thread is produced, has a decisive influence on the fatigue strength. A
thread rolled after bolt heat treatment has a higher fatigue strength than a thread
tempered after heat treatment. All threads of Hilti anchors are rolled after heat
treatment. Similarly, the diameter of a thread has a decisive influence on the
ultimate strength. This decreases with increasing diameter.
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Earthquakes (seismic loading)

Load peaks caused by earthquakes Anchor (fasteners) subjected to seismic loading can, under circumstances, be
stressed far beyond their static loading capacity.

In view of this, the respective suitability tests are carried out using a level of
action (loading) that is considerably higher than the working load level. The
behaviour of anchors under seismic action depends on the magnitude of loading,
the direction of loading, the base material and the type of anchor. After an
earthquake, the loading capacity (ultimate state) of an anchor is considerably
reduced (to 30 — 80% of the original resistance).
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Anchor design as a part of the When designing anchor fastenings, it is important to remember that they cannot
overall concept be regarded as something isolated to take up seismic forces, but that they must
be incorporated in the overall context of a design. As anchors are generally
relatively short and thus also stiff items, the possibility of taking up energy in
an anchor (fastener) is restricted. Other building components are usually more
suitable for this purpose. It is also difficult to foresee what loads will actually be
imposed.

e

Impact and shock-like loads

Load increase times in the range of milliseconds can be simulated during tests

on servo-hydraulic testing equipment. The following main effects can then be

observed:

« deformation is greater when the breaking load is reached.

« the energy absorbed by an anchor is also much higher.

« breaking loads are of roughly the same magnitude during static loading and
shock-loading tests.

In this respect, more recent investigations show that the base material (cracked
or non-cracked concrete), has no direct effect on the load bearing behaviour.
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Suitability under fatigue loading

Suitability under seismic loading

Suitability under shock loading
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Suitability of anchors for dynamic loading

Both mechanical and chemical anchors are basically suitable for fastenings
subjected to fatigue loading. As, first and foremost, the grade of steel is crucial,
Hilti manufactures the HDA anchors of special grades of steel resistant to
fatigue and has also subjected them to suitably tests. Where other anchors are
concerned, global statements about ultimate strengths have to be relied on, e.g.
those from mechanical engineering.

Where fastenings subjected to seismic loading are concerned, chemical anchors
take preference. There are, however, accompanying requirements to be met,
such as behaviour in a fire or at high temperatures, i.e. load-displacement
behaviour, which restrict the use of this type of anchor and make mechanical
systems preferable.

To date, mechanical anchor systems have been used primarily for applications
in civil defence installations. These mechanical anchors have had their suitability
proofed when set in cracked concrete. Recently, adhesive systems suitable for
use in cracked concrete have been developed, e.g. the HDA adhesive whose
suitability for shock loading were also verified. For other shock-like loads, such
as those acting on the fastenings of guide rail systems, both mechanical anchors
and chemical systems can be considered.
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Seismic anchor design
Background and recommendations

Influence of earthquake resulting cracks in concrete base material

Concrete should be assumed
cracked

Anchors not recommended in
plastic hinges areas

As a structure responds to earthquake ground motion it experiences
displacement and consequently deformation of its individual members.
This deformation leads to the formation and opening of cracks in members.
Consequently all anchorages intended to transfer earthquake loads should
be suitable for use in cracked concrete and their design should be closed
for the duration of the ground motion.

Parts of the structures may be subjected to extreme inelastic deformation
as exposed in Fig.1. In the reinforced areas yielding of the reinforcement
and cycling of cracks may result in cracks width of several millimeters,
particularly in regions of plastic hinges. Qualification procedures for
anchors do not currently anticipate such large crack widths. For this reason,
anchorages in this region where plastic hinging is expected to occur, such
as the base of shear wall and joint regions of frames, should be avoided
unless apposite design measures are taken.

- > 1% >
Not suitabie | Suitable for
for anchorage | anchorage

77 7. I

Fig.1 - Member cracking assuming a strong-column, weak girder design

Influence of earthquake resulting cracks in concrete base material

Specific testing programs are
needed to asses anchors

Anchors suitable to endure
seismic loading

53

An anchor suitable (approved) to perform in a commonly defined cracked
concrete, about 0.3mm, is not consequently suitable to resist seismic
actions, it's just a starting point.

During an earthquake cyclic loading of the structure and of the fastenings
is induced simultaneously. Due to this the width of the cracks will vary
between a minimum and a maximum value and the fastenings will be
loaded cyclically. Specific testing programs and evaluation requirements
are then necessary in order to evaluate the performance of an anchor
subjected to seismic actions. Only the anchors approved after the
mentioned procedure shall be specified for any safety relevant connection.

Anchors generally suitable for taking up seismic actions are those which
can be given a controlled and sustained pre-tensioning force and are
capable of re-expanding when cracking occurs. Also favorable are anchors
which have an anchoring mechanism based on a keying (mechanical
interlock) as it is the case for undercut anchors and concrete screws.
Furthermore, some specific chemical anchors have also been recognized
good performance to resist seismic actions.
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Influence of an annular gap in the anchorage resistance under shear loading

Under shear loading, if the force exceeds the friction between the concrete  Annular gap influence the
and the anchoring plate, the consequence will be slip of the fixture by an anchors resistance
amount equal to the annual gap. The forces on the anchors are amplified

due to a hammer effect on the anchor resulting from the sudden stop

against the side of the hole (Fig.2a).

Moreover, where multiple-anchor fastenings are concerned, it must be
assumed that due to play of the hole on the plate a shear load is not
distributed among all anchors. In an unfavourable situation, when anchor
fastenings are positioned near to the edge of a concrete member, only

the anchors closest to the edge are loaded. This can result in failure of

the concrete edge before the anchors furthest from the edge can also
participate in the load transfer (Fig.2b). By eliminating the annular gap,
filling the clearance hole with an adhesive mortar e.g. the effects mentioned
above are controlled with great benefit to the anchorage performance.

b)

Fig.2 - Mains consequence possibility resulting from annular gaps

As per the European seismic design guideline an annular gap between Recommended the use of Hilti
an anchor and its fixture should be avoided in seismic design situations. Dynamic Set

Moreover, loosening of the nut shall be prevented by appropriate measures.

The use of Hilti Dynamic Set (Fig.3) will ensure a professional approach for

controlled filling of the annual gaps as well as it will present the loosening of

the nut since it also comprehends a lock nut.

Also according to the European guideline, in case it can be ensured that
there is no hole clearance between the anchor and the fixture, the anchor
seismic resistance for shear loading is doubled compared to connections
with hole clearances.

A\
DN . @ ’I

Fig.3 - Hilti Dynamic Set: Filling washer, conical washer nut and lock-nut

&©
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Seismic Fastening systems

Approved per new European regulations (ETAG 001 Annex E)

ETA seismic categories C1 and C2

Hilti HY 200 w / HIT-Z
- Fast-curing bonded anchor

o - No cleaning required with the
innovative HIT-Z ord

Hilti HST 3

- Medium-duty mechanical
anchor

- Designed to excel in cracked
concrete

Hilti HSL-3

- Sleeved heavy-duty
expansion anchor

- Wide range of configuration
for multi applications

ClE=———t= HiltiHDA
. . - High-performance,
et

self-undercutting

- Anchor for fast, reliable
installation

W Hilti HYU2 w / HAS-U

- Pre-dosed bonded anchor

- Ideal for system installations

mm————_ i i i
JJ‘ in variable locations

ETA seismic category C1

Hilti HY 200 w / HAS-U
- Fast-curing bonded anchor

- Auto-cleaning with Hilti hollow
drill bit

Hilti HUS

- Highly efficient medium duty
screw anchor

NI,

- ldeal for serial applications

Hilti HVU2 w / HAS-U
- Pre-dosed bonded anchor

- Ideal for system installations
in variable locations

55
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HDA Undercut anchor

Ultimate-performance undercut anchor for dynamic loads

Anchor version

HDA-P
HDA-PR
HDA-PF
Anchor for
pre-setting
(M10-M20)

HDA-T
HDA-TR

HDA-TF

B | O

Anchor for

through-fasting

Benefits

Self undercutting (without
special undercutting tool)

Low expansion force (small
edge distance / spacing)

Performance of a headed stud

Complete system (anchor,
stop drill bit, setting tool, drill
hammer)

Setting mark on anchor for
installation control (easy and
safe)

Completely removable

Suitable for all dynamic loads;
seismic? C1 and C2, shock

(M10-M20) and fatigue
Base material Load conditions
- ‘ 1 I
Non-cracked Cracked Static/ Seismic Fatigue Shock Fire
concrete concrete quasi-static ETA-C1, C2 resistance
(Tension zone)
Installation conditions Other information
¥y A4
] i =ik
316
Hammer Small edge Performance European CE conformity PROFIS Nuclear Corrosion
drilled holes  distance and  of a headed Technical Engineering power plant resistance
spacing stud Assessment Suite approval
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment ® CSTB, Paris ETA-99/0009 / 2015-01-06

ICC-ES report incl. seismic ©

ICC evaluation service

ESR 1546 / 2020-01

Shockproof fastenings in civil
defence installations

Federal Office for Civil Protection,
Bern

BZS D 09-601 /2009-10-21

Nuclear power plants DIBt, Berlin Z-21.1-1987 / 2015-03-02
Fatigue loading DIBt, Berlin Z-21.1-1693 / 2016-09-23

Fire test report IBMB, Braunschweig UB 3039/8151-CM / 2001-01-31
Assessment report (fire) Warringtonfire WF 327804/A / 2013-07-10

a) Please contact your Hilti representative

for seismic resistance data

b) All data for HDA-P / HDA-PR / HDA-T / HDA-TR given in this section according ETA-99/0009 issue 2015-01-06. Sherardized
versions HDA-PF / HDA-TF are not covered by the approvals.

C,
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HDA Undercut anchor

Please contact your Hilti representative for more details on Technical Data according to ICC
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Self-cutting undercut through-fastening and/or presetting anchor for use in cracked and un-cracked concrete

- The anchor shall have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked
concrete and seismic conditions

- Anchor shall conform to shock proof fastening according to Swiss Federal Office for Civil Protection (FOCP) or
equivalent authority

- Anchor shall have corrosion resistance of min. 5um galvanization

- Anchor shall have corrosion resistance of A4 stainless steel

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Correct anchor setting should be verifiable with a “setting mark” through visual inspection after installation

- Anchor shall be completely removable using removal system provided by manufacturer.

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (see setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f, .we = 256 N/mm?. Concrete strength influence factor can be applied if concrete grade >
C20/25, when steel failure does not govern.

Effective anchorage depth
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Anchor size M10 M12 M16 M20
Eff. Anchorage depth hes [mm] 100 125 190 250
Characteristic resistance
Anchor size | M10 M12 M16 M202
Non-cracked concrete
'I'\'liTSion :gﬁ;é TII-DISATTF 5 [kN] 46 67 126 192
HDA-PR / HDA-TR 46 67 126 -
Cracked concrete
Tension :gﬁ_gé I/_Igé;.n: b [kN] 25 35 75 95
N HDA-PR / HDA-TR 25 35 75 -
Non-cracked and cracked concrete
[ 10< [ 15| 10< | 15¢ | 20< | 15< | 20< | 25< | 30< | 35< | 20< | 25< | 40< | 55<
:gﬁﬁé o 5 <20 | <15 | <20 | <50 | <20 | <25 <30 | <35 | <60 | <25 | <40 | <65 |<100
VR [kN] [ 659 | 70 | 80 80 100 |140c)| 140 | 155 | 170 | 190 | 205 | 205 | 235 | 250
\S/:Kear trmin [mm] 10< | 155 | 10< | 155 | 20 | 30< | 155 | 20s | 25< | 35 -
HDA-TR [ <15 [ <20 [ <15 | <20 | <30 | <50 | <20 | <25 | <35 | <60 -
Vri [KN] | 719 | 71 | 87 | 87 | 94 | 109 | 152 | 152 | 158 | 170 -
HDA-P / HDA-PF ® [kN] 22 30 62 92
HDA-PR 23 34 63 -

a) HDA M20 is only available in galvanized 5um version.
b) HDA-PF and HDA-TF anchors are not covered by ETA-99/0009.
c) With use of centering washer (t=5mm) only.
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Effective anchorage depth

Anchor size M10 M12 M16 M20
Eff. Anchorage depth hes [mm] 100 125 190 250
Design resistance ?
Anchor size [ mo M12 M16 M20 °
Non-cracked concrete
. HDA-P / HDA-T
Lensmn HDA-PF / HDA-TF 9 [kN] 30,7 44,7 84,0 128,0
* HDA-PR / HDA-TR 28,8 41,9 78,8 -
Cracked concrete
. HDA-P / HDA-T
‘I'\'lenswn HDA-PF / HDA-TF©  [kN] 16,7 23,3 50,0 63,3
" HDA-PR / HDA-TR 16,7 233 50,0 -

Non-cracked and cracked concrete

tixmin

) 10< [ 15< | 10¢ | 15¢ | 20< [15< [ 20< [ 25 [ 30< | 35< | 20< [ 25< [ 40< [ 55<
:BﬁﬁF o o <15 <20 | <15 | <20 | <50 | <20 <25 [ <30 <35 | <60 | <25 | <40 | <55 [<100
Ve [KN] [43,39[46,7] 53,39 | 533 | 66,7 [93.3%] 93,3 [103,3(113,3]126,7]136,7]136,74156,7[166.7]

[mm]

\s/::aar tomn o [105 [ 162 [0 T 16 T20< [30< 16 [ 206 T 25 T a5 -
HDA-TR [ <15 | <20 | <15 | <20 | <30 | <50 | <20 | <25 | <35 | <60 -

Ve [KN] |534%] 53,4 |65,4%] 65,4 | 70,7 | 82,0 [ 114,39 1143 | 118,8 | 127.8 }

HDAP/HDAPFS [ 176 24,0 496 736

HDA-PR 17,3 25,6 474 }

a) Includes material partial factor according to ETA-99/0009, issue 2015-01-06
b) HDA M20 is only available in galvanized 5um version.

c) HDA-PF and HDA-TF anchors are not covered by ETA-99/0009.

d) With use of centering washer (t=5mm) only.
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Effective anchorage depth

Anchor size M10 M12 M16 M20
Eff. Anchorage depth hes [mm] 100 125 190 250
Recommended loads 2
Anchor size [ mo M12 M16 M20°
Non-cracked concrete
Li’k‘sm :Bﬁ-gé /HgéAT-TF o vy |18 223 “ 64
HDA-PR / HDA-TR 15,3 22,3 42 -
Cracked concrete
'I'\'linsion :Bﬁ:;ﬁ méiw o KN] 83 1,7 25 31,7
* HDA-PR / HDA-TR 8,3 1,7 25 -
Non-cracked and cracked concrete
L min 10< | 155 | 10s | 155 | 20< | 15<| 20< | 25<| 30< | 35< | 20< | 25< | 40< | 55<
:gﬁ;ﬁ o tmax (mm] <15|<20| <15 | <20 | <50 | <20 |<25|<30 |<35|<60 | <25 | <40 | <55 <100
Vre [kN] [21,79|23,3| 26,7 | 26,7 | 333 |46,7| 46,7 |51,7| 56,7 | 63,3 | 68,3 | 68,3| 78,3 | 83,3
\S/::ar tomn o [105 [ 162 [0 T 16 T0< [0< 16 [ 206 T 25 T 3o -
HDA-TR tixmax <15 | <20 | <15 | <20 | <30 | <50 | <20 | <25 | <35 | <60 -
Vri [kN] [23,79(23,7| 29 | 29 |31,3|36,3| 50,7 | 50,7 | 52,7 | 56,7 -
HDA-P / HDA-PF © [KN] 7,3 10 20,7 30,7
HDA-PR 7.7 11,3 21 -
a) Includes global safety factor of 3.0
b) HDA M20 is only available in galvanized 5um version.
c) HDA-PF and HDA-TF anchors are not covered by ETA-99/0009.
d) With use of centering washer (t=5mm) only.
Materials
Mechanical properties of HDA
Anchor size HDA-P /| HDA-PF /| HDA-T / HDA-TF HDA-PR / HDA-TR
Mo | m12 | mie | m202 | mi0 | mM12 [ Mm16
Anchor bolt
Nominal tensile strength f,, (N/mm?] 800 800 800 800 800 800 800
Yield strength f,, 640 640 640 640 600 600 600
Stressed cross-section A, [mm?] 58,0 84,3 157 245 58,0 84,3 157
Moment of resistance W, [mm?] 62,3 109,2 277,5 540,9 62,3 109,2 277,5
Characteristic begding resistance [Nm] 60 105 266 519 60 105 266
without sleeve M%, .
Anchor sleeve
Nominal tensile strength f,, (N/mm?] 850 850 700 550 850 850 700
Yield strength f,, 600 600 600 450 600 600 600
a) HDA M20 is only available in galvanized 5uym version

b) The recommended bending moment of the HDA anchor bolt may be calculated from M. = MRy / Ve = Meys / (Yus - ¥r) =

(1.2, We. fu)/ (YMs<

¥e) , where the partial safety factor for bolts of strength 8.8 is yys = 1,25, for A4-80 equal to 1,33 and

the partial safety factor for action may be taken as y = 1,4. In case of HDA-T/-TR/-TF the bending capacity of the sleeve is

neglected, only the capacity of the bolt is tal
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Material quality

Part | Material

HDA-P /| HDA-T

Sleeve: Machined steel with brazed tungsten carbide tips, galvanized to min. 5 ym
Bolt M10 - M16: Cold formed steel, strength 8.8, galvanized to min. 5 ym

Bolt M20: Cone machined, rod strength 8.8, galvanized to min. 5 ym

Washer M10-M16: Spring washer, galvanized or coated

Washer M20: Washer, galvanized

Centering washer

Machined steel

HDA-PR / HDA-TR

Sleeve: Machined stainless steel with brazed tungsten carbide tips
Bolt M10 - M16: Cone/rod: machined stainless steel

Washer Spring washer stainless steel

Centering washer Machined steel

HDA-PF/-TF

Sleeve: Machined steel with brazed tungsten carbide tips, sherardized
Bolt M10 - M16: Cold formed steel, strength 8.8, sherardized

Anchor dimensions ?

HDA -P / HDA-PR / HDA-T / HDA-TR / HDA-PF / HDA-TF

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 |x250/100
Length code letter | L N R S \' X
Total length of bolt [ [mm] 150 190 210 275 295 360 410
Diameter of bolt dB  [mm] 10 12 16 20
Anchor sleeve
HDA-P [N [mm] 100 125 125 190 190 250 250
HDA-T s [mm] 120 155 175 230 250 300 350
Max. diameter of sleeve  d, [mm] 19 21 29 35
Washer diameter d, [mm] 27,5 33,5 45,5 50
Width across flats S, [mm] 17 19 24 30

a) Please refer to the product catalogue on the Hilti Hong Kong website for standard portfolio

HDA-P/-PR

HDA-T/-TR

61 | HDA Undercut anchor
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Setting information

Setting details

HDA-P /| HDA-PR / HDA-T / HDA-TR

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 |x250/100
Length code letter 1 L N R S \' X
Nominal drill bit [mm] 20 29 30 37
diameter
Cutting diameter of ~ dowmn _[MmM] | 20,10 22,10 30,10 37,15
drill bit domae  [mm] | 20,55 22,55 30,55 37,70
Depth of drill hole h, > [mm] 107 133 203 266
Anchorage depth hes [mm] 100 125 190 250 (2
Sleeve recess P [mm] 2 2 2 2 %
Nywwe MM 6 7 8 8 =

Torque moment Tinst [Nm] 50 80 120 300 T
For HDA-P/-PR/-PF ©
Clearance hole d; [mm] 12 14 18 22 E
M a8e N [mm] | 180 200 270 350 é

; . Y min [mm] 0 0 0 0 >
Fixture thickness tomee  [mm] | 20 30 | 50 40 60 50 | 100 ks
For HDA-T/-TR/-TF =
Clearance hole d; [mm] 21 23 32 40 E\
x;gi:ﬂ’:’iiiﬁess h,  [mm]| 200+, | 230, | 250-t, | 310, | 330-t, | 400-t, | 450-t, §

Min. fixture thickness

Tension load only! L min [mm] 10 10 15 20 50
Shear load without

use of centering tixmin [mm] 15 15 20 25 50
washer

Shear load - with use
of centering washer

Max. fixture thickness tg, max [mm] 20 30 50 40 60 50 100
a) With use of centering washer (t=5mm) only

tixmn®  [MM] 10 10 15 20 -

HDA-P / HAD-PR

her thix

tix

-
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Setting parameters

HDA-P /| HDA-PR / HDA-T / HDA-TR

Anchor size M10 M12 M16 M20
x100/20 | x125/30 | x125/50 | x190/40 | x190/60 | x250/50 |x250/100

Minimum spacing Smin  Lmm] 100 125 190 250

Minimum edge distance ¢, [mm] 80 100 150 200

Critical spacing for
splitting failure
Critical edge distance

Sesy  [mm] | 300 375 570 750

for splitting failure Cazp [mm] 150 190 285 375
Critical spacing for sen  [mm]| 300 375 570 750
concrete cone failure !

Critical edge distance Con INM] 150 190 285 375

for concrete cone failure

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

Critical spacing and critical edge distance for splitting failure apply only for non-cracked concrete.
For cracked concrete only the critical spacing and critical edge distance for concrete cone failure
are decisive.

Stop drill bits for HDA
The stop drill is required in order to achieve the correct hole depth.
The setting system (tool and setting tool) is required for transferring the specific energy for the undercutting process.

Marking
Hilli C/Y d; - HDAt

g L’ﬁ_ QS — ‘k; .ﬁ,
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Stop drill bitwith | Stop drill bit with ""v‘(’,’r'l‘(':‘a' Drill bit
Anchor TE-C (SDS plus) TE-Y (SDS max) T thg diameter
connection end connection end 9 d, [mm]
t [mm]
HDA-P/ HDA-PF/ HDA-PR M10x100/20 | TE-C-HDA-B 20x100 | TE-Y-HDA-B 20x100 107 20
HDA-T/ HDA-TF/ HDA-TR M10x100/20 | TE-C-HDA-B 20x120 | TE-Y-HDA-B 20x120 127 20
HDA-P/ HDA-PF/ HDA-PR M12x125/30
HDA-P/ HDA-PE/ HDA-PR M12x125/50 | TE-C HDA-B 22x125 | TE-Y HDA-B 22x125 133 22
HDA-T/ HDA-TF/ HDA-TR M12x125/30 | TE-C HDA-B 22x155 | TE-Y HDA-B 22x155 163 22
HDA-T/ HDA-TF/ HDA-TR M12x125/50 | TE-C HDA-B 22x175 | TE-Y HDA-B 22x175 183 22
HDA-P/ HDA-PF/ HDA-PR M16 x190/40
HDA-P/ HDA-PF/ HDA-PR M16 x190/60 TE-Y HDA-B 30x190 203 30
HDA-T/ HDA-TF/ HDA-TR M16x190/40 TE-Y HDA-B 30x230 243 30
HDA-T/ HDA-TF/ HDA-TR M16x190/60 TE-Y HDA-B 30x250 263 30
HDA-P M20 x250/50
HDA-P M20 x250/100 TE-Y HDA-B 37x250 266 37
HDA-T M20x250/50 TE-Y HDA-B 37x300 316 37
HDA-T M20x250/100 TE-Y HDA-B 37x350 366 37
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Stop drill bits for HDA

The setting system (tool and setting tool) is required for transferring the specific energy for the undercutting process.

Anchor 4 Setting tool
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Setting instructions
*For detailed information on installation see instruction for use given with the package of the product.

HDA-P/-PR/-PF (prepositioning)

1. Drilling 2. Cleaning

~
O Y

3. Inserting the anchor by hand 4. Applying hammerdrill

e
AT
L/

[ o o EERe—— .

5. Applying hammer drill 6. Checking
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HDA-/-TR / -TF (post-positioning)
1. Drilling 2. Cleaning

' B
\0/!

3. Inserting the anchor by hand 4. Applying hammerdrill
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5. Checking 6. Checking
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HSL4 expansion anchor

Ultimate-performance heavy-duty expansion anchor

http://hilti.to/traceable-fastener

Anchor version Benefits
- Suitable for cracked concrete
HSL4 C20/25 to C50/60
Bolt version . L
(M8-M24) - Sultable_ for se|sm_|c C1and C2,
shock, fire and fatigue
- Installation with hammer drilling,
HSL4-G di_amc_)nd drilling and hollow
Threaded drill bit available for same
rod version performance
(M8-M24) - Top shear performance due to
high strength expansion and
shear sleeves
gasflt:t‘_ia - HSL4-B speciallsafety cap
versign p ensures proper installation
ith i
(M12-M24) torque even without calibrated

torque wrench

Tracefast improves quality
HSL4-SK assurance of anchor installation
Countersunk by_makln_g every fastener .
version uniquely |dent|f|al?le and allowing
(M8-M12) easy documentation

Easily removable for temporary

and machine fastening
applications or retrofit needs

Heavy / medium duty metal anchors

Base material Load conditions
Non-cracked Cracked Static/ Seismic Fatigue Shock Fire
concrete concrete quasi-static ETA-C1, C2 resistance
Installation conditions Other information
Ly
— — ol IT4:
=4 xx
Hammer Diamond  Hollow drill-bit  Variable Tracefast European CE conformity =~ PROFIS Nuclear
drilled holes  drilled holes drilling embedment Technical Engineering  power plant
depth Assessment Suite approval
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment 2 CSTB, Marne-la-Vallee ETA-19/0556 / 2020-01-20
Fire test report CSTB, Marne-la-Vallee ETA-19/0556 / 2020-01-20
European Technical Assessment ® CSTB, Marne-la-Vallee ETA-19/0858 / 2020-02-17
ICC-ES report incl. seismic © ICC evaluation service ESR 4386 / 2020-03

a) All data for static or seismic load cases given in this section according to ETA-19/0556, issued 2020-01-20.
b) All data for fatigue relevant load cases given in this section according to ETA-19/0858, issued 2020-02-17.
c) For more details on Technical Data according to ICC please consult the relevant HNA FTM.
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Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

- Correct setting (see setting instruction)
- No edge distance and spacing influence
- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f, = 20 N/mm?

Effective anchorage depth @

Anchor size M8 M10 M12

hef,Ib’ hef,z hef,3 hef,1b) hef,z hef,3 hef,1b) hef,z hef,3
60 80 100 70 90 110 80 105 130
Anchor size M16 M20 M24
hgm hgr,z hgr,a hgm hgr‘z hgm hgm hgr‘z h=1.3
100 125 150 125 155 185 150 180 210

a) HSL4-SK only available in sizes M8-M12, HSL4-B only available in sizes M12-M24.
b) HSL4-SK can only be set in position 1.

Eff. Anchorage depth et [mm]

Eff. Anchorage depth hes [mm]

Characteristic resistance

Anchor size | M8 M10 M12
Non-cracked concrete
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Tension HSL4 / HSL4-B
N HSL4-G [kN] | 23,5 | 29,3 | 29,3 | 29,6 | 42,0 | 46,4 | 36,1 52,9 | 67,4
R HSL4-SK®
HSL4 / HSL4-B [KN] 31,1 | 31,1 | 31,1 | 60,5 | 60,5 | 60,5 | 89,6 | 89,6 | 89,6
HSL4-G 26,1 | 26,1 | 26,1 | 41,8 | 41,8 | 41,8 | 59,3 | 59,3 | 59,3
Shear tix [mm] | 211 - - =11 - - >13 - -
Vri Vi [kN] | 31,1 - - 60,5 - - 89,6 - -
- a)
HSL4-SK tix [mm] | <11 - - <11 - - <13 - -
Vix [kN] | 14,6 - - 23,2 - - 33,7 - -
Cracked concrete
Tension HSL4 / HSL4-B
N HSL4-G [kN] [ 12,0 | 12,0 | 12,0 | 16,0 | 16,0 | 16,0 | 25,8 | 24,0 | 24,0
R HSL4-SK®
HSL4 / HSL4-B [KN] 31,1 | 31,1 | 31,1 | 548 | 60,5 | 60,5 | 69,6 | 89,6 | 89,6
HSL4-G 26,1 | 26,1 | 26,1 | 41,8 | 41,8 | 41,8 | 59,3 | 59,3 | 59,3
Shear tix [mm] | 211 - - 211 - - 213 - -
Vri V, [kN] | 31,1 - - 54,8 - - 69,6 - -
aKa) Rk g , ,
HSL4-SK tix [mm] | <11 - - <11 - - <13 - -
Vi [kN] | 14,6 - - 23,2 - - 33,7 - -
Anchor size M16 M20 M24
Non-cracked concrete
Tension HSL4 / HSL4-B
Ne HSL4-G [kN] | 50,5 | 65,0 | 650 | 70,6 | 95,0 | 950 | 92,8 100 100
Shear HSL4 / HSL4-B [KN] 141 159 159 186 186 186 205 205 205
Vri HSL4-G 121 121 121 155 155 155 205 205 205
Cracked concrete
Tension HSL4 / HSL4-B
Nee HSL4-G [kN] | 36,0 | 36,0 | 36,0 | 50,3 | 50,0 | 50,0 | 66,1 65,0 | 65,0
Shear HSL4 / HSL4-B [KN] 101 141 159 186 186 186 205 205 205
Vri HSL4-G 101 121 121 155 155 155 205 205 205

a) HSL4-SK can only be set in position 1.
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Design resistance

Anchor size | M8 M10 | M12

Non-cracked concrete
HSL4 / HSL4-B

L‘:SD” HSL4-G kN] | 15,7 | 795 | 795 | 19,7 | 28,0 | 30,9 | 24,1 | 353 | 450
HSL4-SK?
HSL4 / HSL4-B oy | 249 | 249 | 249 | 484 | 484 | 484 | 634 | 717 | 717
HSL4-G 20,9 | 209 | 209 | 334 | 334 | 334 | 474 | 474 | 474
Shear to, mm] | =11 - - =11 - . 213 - -
Vrs Vee  [KN] | 249 | - - | 4sa | - - | esa| - -
HSL4-SK? o, mm] | <11 - - <11 - - <13 - -
Ve [KN] | 11,7 | - - | 186 - - 270 | - -
@ Cracked concrete
% Tonsion HSL4/HSL4-B
= N HSL4-G &N) | 80 | 80 | 80 | 107 | 10,7 | 10,7 | 17,2 | 16,0 | 16,0
i HSL4-SK?
2 HSL4 / HSL4-B oy | 249 | 249 | 249 | 365 | 484 | 484 | 464 | 667 | 717
S HSL4-G 209 | 209 | 209 | 334 | 334 | 334 | 474 | 474 | 474
= Shear th, mm] | =11 - R =11 - - >13 - -
S Vrs Vee  [KN] | 20,1 - - | se5 | - - | 464 | - -
S HSL4-SK® o Imm] | <11 - - <11 - - <13 - -
3 Vee  [KN] | 71,7 | - - 186 | - - 270 | - -
(S Anchor size M16 M20 M24
E, Non-cracked concrete
§ Li:‘s'm :2::1_’6”3'-4‘5 kN] | 337 | 433 | 433 | 471 | 633 | 633 | 61,9 | 66,7 | 66,7
Shear  HSL4/HSL4-B py 943 | 127 | 927 | 749 | 149 | 149 | 64 | 164 | 164
Vrs HSL4-G 965 | 965 | 965 | 124 | 124 | 124 | 164 | 164 | 164

Cracked concrete
Tension HSL4 / HSL4-B

[KN] | 24,0 | 24,0 | 24,0 | 335 | 33,3 | 33,3 | 441 | 433 | 433

Nrd HSL4-G
Shear HSL4 / HSL4-B [KN] 67,3 | 94,0 118 124 149 149 164 164 164
Vrd HSL4-G 67,3 | 96,5 | 96,5 124 124 124 164 164 164

a) HSL4-SK can only be set in position 1.
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Recommended loads®

Anchor size | M8 M10 | M12

Non-cracked concrete
HSL4 / HSL4-B

Lens'm HSL4-G kNI | 7.8 | 98 | 98 | 99 | 144 | 155 | 12,0 | 181 | 321
Reo HSL4-SK?
HSL4 / HSL4-B (N] 104 | 104 | 104 | 202 | 202 | 202 | 299 | 29,9 | 299
HSL4-G 87 | 87 | 87 | 139 | 139 | 139 | 198 | 198 | 198
Shear to, [mm]| =11 - - >11 B - >13 - -
Vrec Ve kN] | 70,4 - - 202 | - - 29,9 - -
- a) ec gl gl i)
HSL4-SK t, mm] | <11 - - <11 - - <13 - -
Vree  [kN] | 49 - - 7,7 - - 11,2 - -
Cracked concrete @
Tension  HSL4/HSL4-B %
N HSL4-G kN] | 40 | 40 | 40 | 53 | 53 | 53 | 86 | 80 | 80 e
Ree HSL4-SK® &
HSL4 / HSL4-B (N] 104 | 104 | 104 | 183 | 202 | 202 | 232 | 299 | 29,9 2
HSL4-G 87 | 87 | 187 | 139 | 139 | 139 | 198 | 198 | 198 €
Shear th, mm] | =11 - R =11 - - >13 - - =
Vrec Ve kN] | 70,4 - - 18,3 - - 232 - - °
. ) ec g 3 3y
HSL4-SKe t, mm] | <11 - - <11 - - <13 - - E
Veee [KN] | 49 - - 7.7 - - 11,2 - - 3
Anchor size M16 M20 M24 £
Non-cracked concrete E.
Tension HSL4 / HSL4-B @®
N HSLAG kN] | 16,8 | 21,7 | 21,7 | 255 | 31,7 | 31,7 | 30,9 | 33,3 | 33,3 o
Shear  HSL4/HSL4-B 471 | 530 | 530 | 620 | 620 | 620 | 683 | 683 | 683
[kN]
Vreo HSL4-G 403 | 403 | 403 | 51,7 | 51,7 | 51,7 | 683 | 683 | 683

Cracked concrete
Tension HSL4 / HSL4-B

[kN] | 12,0 | 12,0 | 12,0 | 16,8 | 16,7 | 16,7 | 22,0 | 21,7 | 21,7

NRec HSL4-G
Shear HSL4 / HSL4-B kN] 33,7 | 47,0 | 53,0 | 62,0 | 620 | 620 | 683 | 683 | 683
VRec HSL4-G 33,7 | 403 | 40,3 | 51,7 | 51,7 | 51,7 | 683 | 683 | 683

a) HSL4-SK only available in sizes M8-M12, HSL4-B only available in sizes M12-M24.
b) With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of loading and shall be
taken from national regulations.
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Materials

Mechanical properties

Anchor size | M8 M10 M12 M16 M20 M24
HSL4, HSL4-G, HSL4-B, HSL4-SK
Nominal tensile strength f,, [N/mm?] 800 800 800 800 830 830
Yield strength f,, [N/mm?] 640 640 640 640 640 640
Stressed cross-section A, [mm?] 36,6 58,0 84,3 157 245 353
Moment of resistance W [mm?] 31,3 62,5 109 277 541 935
Design bending resistance Nm] 24,0 48,0 84,0 213 415 718
without sleeve Mg,

%) Material quality

% Part | Material

= Carbon Steel

= HSL4 Cone Carbon steel, galvanized to 25 ym

@ HSL4-G Expansion sleeve Carbon steel, galvanized to 2 5 um

E HSL4-B Collapsible element POM + TPE Plastic element

5 HSL4-SK Distance sleeve Carbon steel, galvanized to 2 5 um

-; HSL4 Washer Carbon steel, galvanized to 25 ym

2 Hexagonal bolt Carbon steel, galvanized to = 5 um, rupture elongation = 12%

8 HSL4-G Hexagonal nut Carbon steel, galvanized to 25 ym

E ) Threaded rod Carbon steel, galvanized to = 5 um, rupture elongation = 12%

= HSL4-B Hexagonal bolt with safety cap Carbon steel, galvanized to 2 5 ym, rupture elongation = 12%

§ HSL4-SK Countersunk bolt Carbon steel, galvanized to = 5 um, rupture elongation = 12%

Cup washer Carbon steel, galvanized to 25 ym

Anchor dimensions of HSL4, HSL4-G, HSL4-B, HSL4-SK

| 1 |
t., [mm] O ! 2 9 1, [mm]
Anchor | i size [mm] | [mm] | [mm] | [mm] [mm]
version min max q, ! L, ly min max P
[mm] [mm] [mm] [mm] [mm]
HSL4 M8 5 200 11,9 12 32 15,2 19 214 2
HSL4-G M10 5 200 14,8 14 36 17,2 23 218 3
M12 5 200 17,6 17 40 20 28 223 3
HSL4 M16 10 200 23,6 20 54,4 24,4 34,5 2245 4
HSL4-G M20 10 200 27,6 20 57 31,5 51 241 4
M24 10 200 31,6 22 65 39 57 247 4
HsLa M8 6 20 11,9 12 32 15,2 18,2 28,2 2
HSL4-G M10 6 20 14,8 14 36 17,2 32,2 3
M12 8 25 17,6 17 40 20 40 3
=l t
_ trix -
_OUJ _T] || _a 7 _ Ié _ ES —
m

< 2
1 62 £3 £4
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Setting information

Setting positions ?
o 7

Setting position

O]

Setting position

@

Setting position

®

a) HSL4-SK can only be set in position 1.

Setting details for HSL4
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Anchor version %} M8 M10 M12
Nominal diameter of drill bit do [mm] 12 15 18

Max. cutting diameter of drill bit dee  [mm] 12,5 15,5 18,5

Max. diameter of clearance hole in the d [mm] 14 17 20

fixture

Setting position i @ | @ | ®| 0 | &) | @0 | @ | ®
Fixture thickness tir  [mm] 5-200

Effective fixture thickness tii tf, 4" - Ai

Reduction of fixture thickness Ai [mm]| O 20 40 0 20 40 0 25 50
Effective anchorage depth hey [mm]| 60 [ 80 [ 100 | 70 | 90 | 110 | 80 | 105 | 130
Min. depth of drill hole h,; [mm]| 80 | 100 [ 120 | 90 | 110 | 130 | 105 | 130 | 155
Min. thickness of concrete member hyn [mm]| 120 | 170 | 195 | 140 | 195 | 215 | 160 | 225 | 250
Width across flats SW  [mm] 13 17 19
Installation torque Tist  [NmM] 25 25 60
Anchor version M16 M20 M24
Nominal diameter of drill bit do [mm] 24 28 32

Max. cutting diameter of drill bit dee  [mm] 24,55 28,55 32,7
?iiett(;:iameter of clearance hole in the 4 [mm] 26 31 35
Setting position i @ | @ | ® | d | @ | ® | O | @ | ©]
Fixture thickness ts  [mm] 10-200

Effective fixture thickness toi tf,.1" - A

Reduction of fixture thickness Ai [mm]| O 20 50 0 30 60 0 30 60
Effective anchorage depth he;  [mm] | 100 | 125 | 150 | 125 | 155 | 185 | 150 | 180 | 210
Min. depth of drill hole h,; [mm]| 125 | 150 | 175 | 155 | 185 | 215 | 180 | 210 | 240
Min. thickness of concrete member hnn  [mm] [ 200 | 275 | 300 | 250 | 380 | 410 | 300 | 405 | 435
Width across flats SW  [mm] 24 30 36
Installation torque T [NmM] 75 145 210
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Setting details for HSL4-G
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Anchor version % M8 M10 M12
Nominal diameter of drill bit do [mm] 12 15 18
Max. cutting diameter of drill bit dewe  [mm] 12,5 15,5 18,5
Max. diameter of clearance hole in the d (mm] 14 17 20
fixture
Setting position i @ | @ | ® | 0 | @) | ® |0 | @ | ®
Fixture thickness tis  [mm] 5-200
Effective fixture thickness tii tfi1" - Ai
Reduction of fixture thickness Ai [mm]| O 20 40 0 20 40 0 25 50
Effective anchorage depth he; [mm]| 60 80 | 100 | 70 90 | 110 | 80 | 105 | 130
Min. depth of drill hole h,; [mm]| 80 | 100 | 120 | 90 | 110 | 130 | 105 | 130 | 155
Min. thickness of concrete member hu, [mm]| 120 | 170 | 195 | 140 | 195 | 215 | 160 | 225 | 250
Width across flats SW  [mm] 13 17 19
Installation torque Tist  [NmM] 25 27 60
Anchor version M16 M20 M24
Nominal diameter of drill bit d, [mm] 24 28 32
Max. cutting diameter of drill bit dee  [mm] 24,55 28,55 32,7
x(etﬁ:iameter of clearance hole in the 4 (mm] 26 31 35
Setting position [ oleoele|lolole|o]leo]oe
Fixture thickness tos  [mm] 10-200
Effective fixture thickness tii tfi 4" - A
Reduction of fixture thickness Ai [mm]| O 20 50 0 30 60 0 30 60
Effective anchorage depth he; [mm]| 100 [ 125 | 150 | 125 | 155 | 185 | 150 | 180 | 210
Min. depth of drill hole h,; [mm]| 125 | 150 | 175 | 155 | 185 | 215 | 180 | 210 | 240
Min. thickness of concrete member hn. [mm]| 200 | 275 | 300 | 250 | 380 | 410 | 300 | 405 | 435
Width across flats SW  [mm] 24 30 36
Installation torque Tist  [NmM] 75 105 180

Setting details for HSL4-B
Anchor version %g M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 18 24 28 32
Max. cutting diameter of drill bit dewe  [mm] 18,5 24,55 28,55 32,7
m(?:;ediameter of clearance hole in the d, [mm] 20 26 31 35
Setting position i olele|lole|le|a]e|e|o|o]e
Fixture thickness tis  [mm] 5-200 10-200
Effective fixture thickness Yo tf,.1" - A
Reduction of fixture thickness Ai [mfm]| O (25|50 | 0 [25(50| O (30|60 | O |30 |60
Effective anchorage depth hy;  [mm] | 80 |105[130{100{125|150(125|155|185|150| 180|210
Min. depth of drill hole h,; [mm]|105|130(155|125(150|175(155|185|215|180|210|240
Min. thickness of concrete member hne  [mm] | 160225250 (200(275|300(250(380(410|300|405|435
Width across flats SW  [mm] 19 24 30 36
Installation torque T [NmM] The torque moment is controlled by the safety cap
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Setting details for HSL4-SK 2

Anchor version Y? M8 M10 M12
Nominal diameter of drill bit do [mm] 12 15 18
Max. cutting diameter of drill bit dout [mm] 12,5 15,5 18,5
Max. diameter of clearance hole in d (mm] 14 17 20
the fixture

Top dlqmeter of countersunk head d, (mm] 225 255 32,9
in the fixture

Bottom diameter of

countersunk head in the fixture d [mm] 14 14.4 17.4
Height of the countersunk head in

the fixture hge [mm] 58 5,8 8,0
Min. Fixture thickness tmn”  [MM] 6 6 8
Effective anchorage depth hgt [mm] 60 70 80
Min. depth of drill hole h, [mm] 80 90 105
Min. thickness of concrete member hin [mm] 120 140 160
Width across flats SW [mm] 5 6 8
Installation torque Tinst [Nm] 20 32 65

a) HSL4-SK can only be set in position 1.
b) The influence of the thickness of fixture to the characteristic resistance for shear loads, steel failure without lever arm is taken

into account.

hef tfix
ds
< I"|min
Installation equipment
Anchor size M8 M10 M12 M16 M20 M24
Rotary hammer TE2-TE 30 TE 40 - TE 80
DD 30-W or DD-EC-1+ | DP30-Wor DD-EC-1+
DD 30-W or DD-EC-1 + SPX-T

Diamond coring

SPX-T

DD 110/150 +
SPX-L handheld

SPX-T

DD 110/150 +
SPX-L handheld

DD 120/160/ 150 + SPX-L

DD 110/150 +
SPX-L handheld

DD 120/160/ 150 /200 / 250
+ SPX-L

Other tools

blow out pump, hammer, torque wrench "

1) HSL4-B only requires a regular wrench as it automatically ensures correct torque is applied.

Jan-2021
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Setting parameters for HSL4, HSL4-G, HSL4-B, HSL4-SK?

Anchor size M3 M10 M12
Setting position ® i O NONNONNONNONNONNON NG NO)
Minimum base material thickness Nimin [mm] | 120 | 170 | 190 | 140 | 195 | 215 | 160 | 225 | 250
Uncracked concrete

Minimum spacing S [mm] €0 70 80
forc=z [mm] 100 100 160
L . Crin [mm] 60 70 80
Minimum edge distance forcs [mm] 100 160 240
Cracked concrete
Minimum spacing St [mm] %0 70 70
% forcz [mm] 80 100 140
S . . Can [mm] 60 70 70
_(cc) Minimum edge distance forcs [mm] 80 120 160
W Anchor size M16 M20 M24
-g Setting position® i OO ||| |6 |0 | |6
S Minimum base material thickness Ninin [mm] | 200 | 275 | 300 | 250 | 380 | 410 | 300 | 405 | 435
%‘ Uncracked concrete
-; Minimum spacing St [mm] 100 125 150
5 forcz [mm] 240 300 300
= - ) Conin mm 100 150 150
g Minimum edge distance for o Emm} 240 300 300
; Cracked concrete
§ Minimum spacing Sin [mm] 80 120 120
T forc> [mm] 180 220 260
. i Crnin mm 100 120 120
Minimum edge distance foros {mm} 200 220 280

a) HSL4-SK only available in sizes M8-M12, HSL4-B only available in sizes M12-M24.
b) HSL4-SK can only be set in position 1.
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*For detailed information on installation of each specific HSL4 version, see instruction for use given with
the package of the product.

http://hilti.to/traceable-fastener

Setting instructions

Setting instruction
Hole drilling and cleaning

a) Hammer drilling (HD) with b) Diamond coring (DD) with c) Hammer drilling (HD) with
manual cleaning (MC) flushing and blowing hollow drill bit (HDB)
h1 °
A N y hy 90° @
y Vl D_
d=0 y I =i T
P
X

Anchor setting
Hammer setting, check setting

(2
—_
o
<
&)
c
©
©
i
3]
S
>
=
>
o
S
=
b
9]
<
—
>
>
®
[
I

Anchor torqueing for HSL4, HSL4-G, HSL-4-SK HSL4-B Safety cap
Use torque wrench

=S =

&N

v
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Setting instructions

=
I@ tracefast

http://hilti.to/traceable-fastener

*For detailed information on installation of HSL4-G version, see instruction for use given with the package

of the product

Installation instructions for the filling set

HSL4-G

l/

o HIT-HY
% 200-A/-R

Size ||ty oo [M]

s [10.200 |

77 | HSL4 expansion anchor
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HSL-3-R Stainless Steel Expansion anchor

Ultimate-performance heavy-duty expansion anchor

Anchor versions

Base material

o~
Non-cracked Cracked
concrete concrete

(Tension zone)

Installation conditions

Benefits

HSL-3-R
Bolt/Hex version
(M8-M20) @

HSL-3-GR
Threaded rod version
(M8-M20) @

HSL-3-SKR
Countersunk version
(M8-M12) @

Load conditions

Suitable for cracked concrete
C20/25 to C50/60

Suitable for all dynamic loads:
seismic ® C1 and C2 9, shock
and fatigue

Can be installed with hammer
or diamond drilling @ for same
performance

Top shear performance due to
high strength expansion and
shear sleeves

Length can be customized to a
specific project need

Easily removable for
temporary fastening or retrofit

er

mall

Static/ Seismic ® Fatigue
quasi-static  ETA-C1, C2°

Other information

Shock Fire
resistance

A4

— = (€ 316

Hammer Variable European CE PROFIS Corrosion
drilled holes embedment Technical conformity Engineering resistance

depth Assessment Suite
Approvals / certificates

Description Authority / Laboratory No. / date of issue
European technical assessment® CSTB, Marne-la-Vallee ETA-02/0042 / 2017-11-22
Fire test report CSTB, Marne-la-Vallée ETA-02/0042 / 2017-11-22
ICC-ES report incl. seismic® ICC evaluation service ESR 1545 / 2020-01

a) Please refer to the product catalogue on the Hilti Hong Kong website for standard portfolio
b) Please contact your Hilti representative for seismic resistance data

d) All data given in this section according to ETA-02/0042 issue 2017-11-22

e) For more details on technical data according to ICC, please contact your Hilti representative
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Torque controlled expansion anchor with distance sleeve, single-piece-four section expansion sleeve with two-
level cutting and collapsible element, approved for use in cracked and un-cracked concrete

- The anchor must have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked
concrete and seismic conditions

- Anchor shall be partially removable

- Anchor must conform to shock proof fastening according to Swiss Federal Office for Civil Protection (FOCP) or
equivalent authority

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

For HSL-3-R

- Anchor shall be approved for installation in 3 embedment depths or setting positions

- Anchor must have corrosion resistance of A4 stainless steel

- Anchor shall have identification marks on the bolt head that can be used to verify the material type and anchor
length during inspection

For HSL-3-GR
- Anchor shall be approved for installation in 3 embedment depths or setting positions
- Anchor shall have corrosion resistance of A4 stainless steel

For HSL-3-SKR

Anchor head finish to be a countersunk type with integrated washer

- Anchor must have corrosion resistance of A4 stainless steel

- Anchor shall have identification marks on the bolt head that can be used to verify the material type and anchor
length during inspection
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Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (see setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f .we = 256 N/mm?. Concrete strength influence factor can be applied if concrete grade >
C20/25, when steel failure does not govern.

- Values for HSL-3-R, HSL-3-SKR and HSL-3-GR only applicable for hammer drilling.
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Characteristic resistance

Anchor size @ M3 M10 M12

hem b e) hef,z hef,s heM o)e) her,z hef,z hef,1 b)e) hef,z hef,s
60 80 100 70 90 110 80 105 130

Eff. Anchorage depth hy  [mm]

Non-cracked concrete
Tension |HSL-3-R/HSL-3-SKR®

[kN] | 20,0 | 20,0 | 20,0 | 29,6 | 40,6 | 40,6 | 36,1 | 50,0 | 50,0

Nr« HSL-3-GR
Shear HSL-3-R, HSL-3-SKR" [kN] 46,9 | 50,9 | 50,9 | 59,2 | 62,7 | 62,7 | 723 | 828 | 828
3 HSL-3-GR 40,3 | 40,3 | 40,3 | 58,9 | 58,9 | 58,9 | 72,3 | 78,7 | 78,7

Cracked concrete
Tension | HSL-3-R /HSL-3-SKR"

[kN] | 12,0 | 12,0 | 12,0 | 16,0 | 16,0 | 16,0 | 25,8 | 24,0 | 24,0

Nri HSL-3-GR
» Shear [HSL-3-R HSL3-SKR® [ 335 [ 509 | 609 | 422 | 615 | 627 | 515 | 775 | 628
S Vri HSL-3-GR 335 | 40,3 | 403 | 422 | 589 | 589 | 51,5 | 77,5 | 787
% Anchor size 2 M16 M20
—_— hel,1 b hel,Z hef,3 hef,1 i hef.Z he',(i
2 Eff. Anchorage depth Per - Imml 50 125 150 125 155 185
E Non-cracked concrete
= Tension [HSL-3-R
3 N HSL3.GR kN] | 50,5 65,0 65,0 70,6 95,0 95,0
g Shear | HSL-3R ey 1010 127,7 127,7 1412 154,8 154,8
5 Vi HSL-3-GR 101,0 129,5 129,5 1412 151,9 151,9
1S Cracked concrete
> Lirk‘s"’” :g::g:gR kN] | 36,0 36,0 36,0 50,3 50,0 50,0
. Shear | HSL-3R N 720 100,6 127,7 100,6 138,9 154,8
Vi HSL-3-GR 72,0 100,6 129,5 100,6 138,9 151,9

a) Please refer to the product catalogue on the Hilti website for standard portfolio
b) HSL-3-SK and HSL-3-SKR only available in sizes M8-M12
c) Standard embedment depth up to anchor marking
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Design resistance ?

Anchor size ? M8 M10 M12

hem b e) hef,z hef,s heM o)e) her,z hef,z hef,1 b)e) hef,z hef,s
60 80 100 70 90 110 80 105 130

Eff. Anchorage depth hy  [mm]

Non-cracked concrete
Tension |HSL-3-R/HSL-3-SKR?

[kN] | 13,3 | 13,3 | 13,3 | 19,7 | 21,7 | 21,7 | 24,1 | 31,6 | 31,6

Nr« HSL-3-GR
Shear HSL-3-R, HSL-3-SKR [kN] 31,3 | 40,7 | 40,7 | 394 | 41,8 | 41,8 | 48,2 | 53,1 | 63,1
3 HSL-3-GR 31,3 | 322 | 322 | 394 | 47,1 | 47,1 | 48,2 | 63,0 | 63,0

Cracked concrete
Tension | HSL-3-R / HSL-3-SKR*

[kN] | 8,0 8,0 80 | 10,7 | 10,7 | 10,7 | 17,2 | 16,0 | 16,0

Nri HSL-3-GR
Shear | HSL-3-R, HSL-3-SKR® - 223 | 344 | 407 | 281 | 41,0 | 41,8 | 34,3 | 51,6 | 531 »
Vi HSL-3-GR 223 | 322 | 322 | 281 | 410 | 471 | 343 | 51,6 | 63,0 S
Anchor size M16 M20 2
hest” heso hus hes” huo hess 2
Eff. Anch h h - - - ' : '

nchorage dept o mml 00 125 150 125 155 185 2
Non-cracked concrete E
Tension [HSL-3-R 5
N HSL3.GR kN] | 33,7 433 433 47,1 63,3 63,3 3
Shear |HSL-3-R N 073 81,9 81,9 94,1 99,2 99,2 E
Vi HSL-3-GR 67,3 94,1 103,6 94,1 121,5 121,5 S
Cracked concrete 1S
Le“S'O” :gt'g'gR kNl | 24,0 24,0 24,0 33,5 33,3 33,3 S
Rk == ®
Shear | HSL-3R N 280 67,1 81,9 67,1 92,6 99,2 L

Vi HSL-3-GR 48,0 67,1 88,2 67,1 92,6 120,8

a) Includes material partial factor according to ETA-02/0042 issue 2017-11-22
b) Please refer to the product catalogue on the Hilti Hong Kong website for standard portfolio
c) Standard embedment depth up to anchor marking
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Recommended loads

Anchor size M3 M10 M12

he',1 o) d) hef,Z hef,S hef,1 b d) hef,Z hef,3 he',1 o) d) hef,Z hef,S
60 80 100 70 90 110 80 105 130

Eff. Anchorage depth hy  [mm]

Non-cracked concrete

: onerEe
ponsion | HSLSRANSEISIRY Ny | 67 | 67 | 67 | 99 |35 | 135 | 120 | 167 | 167

Shear HSL-3-R, HSL-3-SKR© [KN] 15,6 | 17,0 | 17,0 | 19,7 | 20,9 | 20,9 | 241 | 27,6 | 27,6
VReo HSL-3-GR 134 | 134 | 134 | 19,6 | 19,6 | 19,6 | 241 | 26,2 | 26,2
Cracked concrete

Tension | HSL-3-R / HSL-3-SKR®°

[kN] | 4,0 4,0 4,0 53 53 53 8,6 8,0 8,0

NReo HSL-3-GR

» Shear |HSL-3-R, HSL-3-SKR© KN] 11,2 | 17,0 | 170 | 141 | 205 | 20,9 | 17,2 | 258 | 27,6

S Vreo HSL-3-GR 12 | 134 | 134 | 141 | 196 | 196 | 17,2 | 258 | 26,2

% Anchor size ® M16 M20

—_— hel,1 b hel,z hef,3 hem i hef,2 hel,&

2 Eff. Anchorage depth Per Imml 40 125 150 125 155 185

E Non-cracked concrete

= Tension | HSL-3-R

2 N HSL-3.-GR [kN] 16,8 21,7 21,7 23,5 31,7 31,7

g Shear | HSL-3-R ] 33,7 42,6 42,6 47,1 51,6 51,6

b Ve HSL-3-GR 33,7 43,2 432 47,1 50,6 50,6

1S Cracked concrete

> Lir:mn :gtg:gR kN] | 12,0 12,0 12,0 16,8 16,7 16,7

£ Shear | HSL-3-R ] 24,0 33,5 42,6 33,5 46,3 51,6
Ve HSL-3-GR 24,0 33,5 432 33,5 46,3 50,6

a) Includes global safety factor of 3.0

b) Please refer to the product catalogue on the Hilti Hong Kong website for standard portfolio
c) HSL-3-SK and HSL-3-SKR only available in sizes M8-M12 and can only be set in position 1
d) Standard embedment depth up to anchor marking
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Materials

Mechanical properties

Anchor size E M10 M12 M16 M20
HSL-3-R, HSL-3-GR, HSL-3-SKR
Nominal tensile strength f,, [N/mm?] 700 700 700 700 700
HSL-3-R
— 560 450 450 450 450
Yield strength f,, HSL-3-SKR [N/mm?]
HSL-3-GR 560 560 560 560 560
Stressed cross-section A, [mm?] 36,6 58,0 84,3 157 245
Moment of resistance W [mm3] 31,3 62,5 109,4 2771 540,6
Design bending resistance
without sleeve Mo, [Nm] 16,8 33,5 58,8 149,4 291,3 ®
o
Material quality 'ccc)
Part [ Material S
Stainless steel %
Cone Stainless steel A4, coated 1S
:2t’g'gR Expansion sleeve Stainless steel A4 -%‘
HSL-3-SKR Collapsible element Plastic element E
Distance sleeve Stainless steel A4 5
HSL-3-R Washer Stainless steel A4, coated 8
Hexagonal bolt Stainless steel A4, coated, rupture elongation = 12% 1S
HSL-3-GR Hexagonal nut Sta!nless steel A4, coated : ;,
Threaded rod Stainless steel A4, coated, rupture elongation = 12% 8
HSL-3-SKR Countersunk bolt Stainless steel A4, coated, rupture elongation = 12% T
Cup washer Stainless steel A4, coated

Letter code for anchor length and maximum thickness of the fixture t;,

Type HSL-3-R, HSL-GR
Size M8 M10 M12 M16 M20

Letter i 1/t 2l tix 3 L 7Y] Y | M o 1/ tix 2l i 3 tix, 1 tix 2l tix, 3 o 1/t ol b3

y 20/-/- M2 20/-/- M2 3) 3) 3)

X N 3 25/-/- 1?2 25/-[- 2 3

w 3) 3 3 3) 30/-/- 12

c 40/20/- 12 138;;8/%32) K 2 ?

b 3 3 50/25/- " 50/25/- 1 3

100/75/50 2 100/75/50 2
a 100/80/602 ! ! ! 1 g(?/?(())/‘;(;) 2)

1) HSL-3-R standard items
2) HSL-3-GR standard items
3) There is no available standard item, check availability of special items

Type HSL-3-SKR
Size M8 M10 M12
Letter Y Y i
z 10 ) 1)
y 20 20 R
X " n 25

1) There is no available standard item, check availability of special items

Jan-2021 HSL-3-R Stainless Steel Expansion anchor | 84



=TT

Setting information

Setting positions

SISy gy sy
////////////he“% Jixd
7/7/7/7 7/7/7 )7/
S SN S S Setting position
TSNS 2L L
A i @
WAL AL AL AT S S, ;
AILS LSS LS LSS LS
7, Yy ds '/ Fg
AN, ik
Y PR
/7 IR S AIAD Setting position
/// 7. Y/ o / /7 /:/
7| g [ @
/// KA MAL LS IS,
KT LA, /,/ 7/
g /// ////’hel,a //// i
2L,
'cCC) SIA PSSP IS, Setting position
© A== ®
S S S S S S
m > 2. 7 v 7 Ve 4 ¥ 4 i,
I a) HSL-3-SK and HSL-3-SKR can only be set in position 1.
>
= Setting details for HSL-3-R
§ Anchor version %} M8 M10 M12
°
g Nominal diameter of drill bit do [mm] 12 15 18
~ Max. cutting diameter of drill bit dewe  [mm] 12,5 15,5 18,5
;‘ Max. diameter of clearance hole in the
® - d; [mm] 14 17 20
[0} fixture
+ Anchorage depth hn [mm]| 78 | 88 [ 118 | 90 | 110 [ 130 | 106 [ 131 | 156
Fixture thickness @ i [mm] 5-200
Effective fixture thickness tii Anchor length - h .,
Effective anchorage depth he; [mm]| 60 80 | 100 | 70 90 | 110 | 80 | 105 | 130
Min. depth of drill hole h,; [mm]| 80 | 100 [ 120 | 90 | 110 | 130 | 105 | 130 | 155
Min. thickness of concrete member Nwini  [mMm] | 120 | 170 | 195 | 140 | 195 | 215 | 160 | 225 | 250
Width across flats SW  [mm] 13 17 19
Installation torque © Tist  [NmM] 25 35 80
Anchor version M16 M20
Nominal diameter of drill bit do [mm] 24 28
Max. cutting diameter of drill bit doe  [mm] 24,55 28,55
?_/Iax. diameter of clearance hole in the d [mm] 26 31
ixture
Anchorage depth hw [mm]| 128 | 153 | 178 153 | 183 | 213
Fixture thickness i [mm] 10-200
Effective fixture thickness tii Anchor length - h, .,
Effective anchorage depth hey  [mm] 100 125 150 125 155 185
Min. depth of drill hole h,; [mm] 125 150 175 155 185 215
Min. thickness of concrete member Nini  [Mm] 200 275 300 250 380 410
Width across flats SW  [mm] 24 30
Installation torque Tist  [NM] 120 200

a) Please refer to the product catalogue on the Hilti website for standard portfolio

85 | HSL-3-R Stainless Steel Expansion anchor Jan-2021



=TT

Setting details for HSL-3-GR

Anchor version % M3 M10 M12

Nominal diameter of drill bit do [mm] 12 15 18

Max. cutting diameter of drill bit deee  [mm] 12,5 15,5 18,5

m(etx;:iameter of clearance hole in the 4, [mm] 14 17 20

Anchorage depth hn [mm]| 78 | 88 [ 118 | 90 | 110 | 130 | 106 [ 131 | 156

Fixture thickness @ t  [mm] 5-200

Effective fixture thickness toi Anchor length - h, .,

Effective anchorage depth he; [mm]| 60 80 | 100 | 70 90 | 110 | 80 | 105 | 130

Min. depth of drill hole h,; [mm]| 80 | 100 [ 120 | 90 | 110 | 130 | 105 | 130 | 155

Min. thickness of concrete member © Nuini  [mMm] | 120 | 170 (182) 140 | 195 | 215 | 160 | 225 | 250 g
Width across flats SW  [mm] 13 17 19 é
Installation torque © Tt [NmM] 30 50 80 W
Anchor version M16 M20 %
Nominal diameter of drill bit do [mm] 24 28 1S
Max. cutting diameter of drill bit dee  [mm] 24,55 28,55 %‘
Max. diameter of clearance hole in the d [mm] 2% 31 ©
fixture IS
Anchorage depth how [mm]| 128 | 153 | 178 153 | 183 | 213 =
Fixture thickness? tir  [mm] 10-200 E
Effective fixture thickness tii Anchor length - h ., ;
Effective anchorage depth he  [mm] 100 125 150 125 155 185 é
Min. depth of drill hole h,; [mm] 125 150 175 155 185 215 %
Min. thickness of concrete member N [Mm] 200 275 300 250 380 410

Width across flats SW  [mm] 24 30

Installation torque Tise  [NmM] 120 200

a) Please refer to the product catalogue on the Hilti website for standard portfolio
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Setting details for HSL-3-SKR 2

Anchor version E? M3 M10 M12
Nominal diameter of drill bit do [mm] 12 15 18
Max. cutting diameter of drill bit deee  [mm] 12,5 15,5 18,5
?_/Iax. diameter of clearance hole in the 4, [mm] 14 17 20
ixture

Top diameter of countersunk head in d, [mm] 225 255 32.9
the fixture

Bottom diameter of countersunk head in d, [mm] 1.4 14,4 174

the fixture

Helght of the countersunk head in the h, [mm] 58 6.0 8.0

fixture

Fixture thickness tix [mm] 10-20 20 25
Effective anchorage depth hy  [mm] 60 70 80
Min. depth of drill hole h, [mm] 80 90 105
Min. thickness of concrete member hpin  [mm] 120 140 160

Width across flats SW  [mm] 5 6 8
Installation torque Tist  [NmM] 18 50 80

a) HSL-3-SKR can only be set in position 1
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Installation equipment
Anchor size M8 M10 M12 M16 M20
Rotary hammer TE2-TE 30 TE 40 -TE 80
Other tools blow out pump, hammer, torque wrench "

1) HSL-3-B only requires a regular wrench as it automatically ensures correct torque is applied
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Setting parameters for HSL-3R, HSL-3-GR, HSL-3-SKR

Anchor size @ M8 M10 M12 M16 M20

Setting position i DIOIO|O|O|®|D|OI®|D|OI®|D|O|®
™| Pt | P [Pt ™| Mt | P || Mz | Pess | et Mz | et [Neis®] Bz | Pt
60 | 80 |100{ 70 [ 90 | 110| 80 (105|130{100{125|150|125(155|185
Minimum base material thickness h., [mm] [120{170]195|140(195|215|160|225|250|200275|300{250|380|410
Critical spacing for concrete cone failure s,  [mm] [180{240|300]|210{270{330|240|315{390{300|375|450{375|465|555
Critical edge distance for concrete [mm] | 90 [120]150|105(135( 165|120[ 158| 195|150 | 188| 225|188 | 233|278

cone failure Corn
Critical spacing for splitting failure S [mm] |340(350|350|440|540(660|530|530|530(480|570|660 |670{880{1110)
Critical edge distance for splitting failure c.., 170{175|175|220|270|330{265|265|265|240|285|330|335|440|555

Non-cracked concrete

Eff. Anchorage depth hes [mm]

Minimum spacing Smin [mm] 70 70 80 100 125 »
for c 2 [mm] 100 100 170 240 300 _8

Minimum edge distance Cnn__[mm] 70 120 80 100 150 2
for s =2 [mm] 140 160 240 240 300 W

Cracked concrete %
Minimum spacing Smin [mm] 70 70 80 100 125 IS
for c 2 [mm] 100 100 160 240 300 %‘

Minimum edge distance Cnn__[mm] 70 80 80 100 150 °
fors> [mm]| 140 160 240 240 300 E

a) Please refer to the product catalogue on the Hilti website for standard portfolio g

IS

z

Setting instructions 8
*For detailed information on installation of each specific HSL-3 versions see instruction for use given with I

the package of the product.

Setting instruction
Hammer drilling

1. Drilling 2. Cleaning
o m i > —vd
v ~ K%
A
ds 4 §®

3. Installation 4. Applying tightening torque

®! s
HPiiw
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HSC Undercut anchor

Ultimate-performance undercut anchor for shallow embedment depth

Anchor version

Benefits

The perfect solution for small
edge distances and spacing

p— HSC-A - Suitable for thin concrete
gy HSC-AR blocks due to low embedment
(M8-M12) depth
- Suitable for cracked concrete
- Self-cutting undercut anchor
HSC-I ) )
HSC-IR - Available as bolt version for
(M6-M12) through applications

Available in stainless steel for
external applications

Base material Load conditions
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Non-cracked Cracked Static/ Shock Fire
concrete concrete quasi-static resistance
(Tension zone)
Installation conditions Other information
A4
= = (€
316
Hammer European CE PROFIS Corrosion
drilled holes Technical conformity Engineering resistance
Assessment Suite
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European Technical Assessment 2

CSTB, Marne-la-Vallee

ETA-02/0027 / 2018-07-04

Shockproof fastenings in civil
defence installations

Federal Office for Civil Protection, Bern

BZS D 06-601/2016-07-04

Fire test report

IBMB, Braunschweig

UB 3177/1722-1 / 2006-06-28

Fire performance

Exova Warringtonfire

WF 327804/A / 2013-07-10

a) All data given in this section according to ETA-02/0027 issue 2018-07-04
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Self-cutting undercut anchor available in externally threaded and/or internally threaded head for for use in cracked
and un-cracked concrete

- The anchor shall have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked
concrete

- Anchor shall conform to shock proof fastening according to Swiss Federal Office for Civil Protection (FOCP) or
equivalent authority

- Anchor shall have corrosion resistance of min. 5um galvanization

- Anchor shall have corrosion resistance of A4 stainless steel

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm2 (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f, ..,.=25 N/mm?. Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.
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HSC-A/-AR

Effective anchorage depth of HSC-A/-AR
Anchor size M3 M3 M10 M12
Eff. Anchorage depth range hes [mm] 40 50 40 60

Characteristic resistance of HSC-A/-AR

Anchor size | M8 x 40 M8 x 50 M10 x 40 M12 x 60
Non-cracked concrete
Tension Nrk HSC-A, HSC-AR  [kN] 12,8 17,8 12,8 23,4
HSC-A 14,6 14,6 23,2 33,7
h V kN
Shear Vi HSC-AR [kN] 12,8 12,8 20,3 29,5
Cracked concrete
Tension Nrk HSC-A, HSC-AR  [kN] 9,1 12,7 9,1 16,7
HSC-A 14,6 14,6 18,2 33,5
h V kN
Shear Ve HSC-AR [kN] 12,8 12,8 18,2 29,5

Design resistance of HSC-A/-AR

Anchor size | M8 x 40 M8 x 50 M10 x 40 M12 x 60
Non-cracked concrete
Tension Nrk HSC-A, HSC-AR  [kN] 8,5 1,9 8,5 15,6
HSC-A 11,7 11,7 17,0 27,0
h V kN
Shear Ve HSC-AR [kN] 8,2 8,2 13,0 18,9
Cracked concrete
Tension Nrk HSC-A, HSC-AR  [kN] 6,1 8,5 6,1 1,2
HSC-A 11,7 11,7 12,1 22,3
h V kN - - : .
Shear Ve HSC-AR [kN] 8,2 8,2 12,1 18,9

a) Includes material partial factor according to ETA-02/0027 issue 2018-07-04
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Recommended loads of HSC-A/-AR ?

Anchor size | M8 x 40 M8 x 50 M10 x 40 M12 x 60

Non-cracked concrete

Tension Nrk HSC-A, HSC-AR  [kN] 4.3 5,9 4,3 7,8
HSC-A 4,8 4,8 7,7 11,2

Shear Ve HSC-AR [kN] 4.3 4.3 6.8 9.8

Cracked concrete

Tension Nrk HSC-A, HSC-AR  [kN] 3,0 4,2 3,0 5,6
HSC-A 4,9 4,9 6,1 11,2

Shear V. HSC-AR [kN] 4.3 4.3 6,1 9.8

a) Includes global safety factor of 3

) HSC-l/-IR
% Effective anchorage depth of HSC-I/-IR
g Anchor size M6 M3 M10 M10 M12
= Eff. Anchorage depth range hes [mm] 40 40 50 60 60
<
IS Characteristic resistance of HSC-l/-IR
%’ Anchor size | M6 x 40 M8 x 40 M10x50 | M10x60 | M12x 60
o Non-cracked concrete
g Tension Nrk HSC-I, HSC-IR [kN] 12,8 12,8 17,8 23,4 23,4
9 HSC-I 8,0 12,2 15,2 15,2 18,2
o hear V. KN L A N L b
£ Shear Ve HSC-IR [kN] 7,0 10,7 13.3 13,3 16,0
E. Cracked concrete
8 Tension Nrk HSC-I, HSC-IR [kN] 9,1 9,1 12,7 12,7 16,7
I HSC-I 8,0 12,2 15,2 15,2 18,2
h V kN
Shear Ve HSC-IR [kN] 7,0 10,7 13,3 13,3 16,0

Design resistance of HSC-I/-IR®

Anchor size | M6 x 40 M8 x 40 M10x50 | M10x60 | M12x 60
Non-cracked concrete
_ HSCA 8,5 8,5 1,9 15,6 15,6

Tension Ne« HSC-IR [kNI 7.5 85 1.9 14,2 15,6
HSCA 46 1,7 17,0 1,7 27,0

Shear Ve« HSC-IR (kNI 45 82 13.0 82 18,9

Cracked concrete

Tension Nre HSC-, HSCIR  [kN] 43 43 6.1 8.0 8.0
HSCA 46 7.0 8,7 8,7 10,4

Shear Ve« HSC-IR (kNI 3.2 49 6.1 6.1 7.3

a) Includes material partial factor according to ETA-02/0027 issue 2018-07-04
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Recommended loads of HSC-I/-IR?

Anchor size | m6x40 | M8x40 | M10x50 | M10x60 | M12x60

Non-cracked concrete

Tension Ng« HSC-I, HSC-IR  [kN] 43 43 5,9 7.8 7.8
HSC-I 27 4,1 5,1 5,1 6,1

Shear Ve« HSC-IR [kN] 23 36 44 44 5.3

Cracked concrete

Tension Ng« HSC-I, HSC-IR  [kN] 3,0 3,0 42 42 5,6
HSC-I 2,7 4,1 51 5,1 6,1

Shear Vr« HSCR [kN] 2.3 36 44 44 53

a) Includes global factor of 3.0

Materials

Mechanical properties of HSC-A/ HSC-AR

[2
o
<
(5]
c
®©
Anchor size HSC M8 x 40 M10 x 40 M10 x 40 M8 x 50 %
. . -A 800 800 800 800 IS

N | tensile st th f N/mm?
ominal tensile streng '« [N/mm?] R 700 700 700 700 ?
-A 640 640 640 640 ©

Yield st th f N/mm?
e sTeng NI R 450 450 450 450 E
Stressed_ cross-section for A, [mm?] A -AR 366 366 580 84.3 8
olt version " e
Moment of resistance W [mm?] -A, -AR 31,2 31,2 62,3 109,2 ;
Design bending resistance (Nm] -A 24 24 48 84 =
Without sleeve Ras -AR 16,7 16,7 33,3 59,0 £

Mechanical properties of HSC-I/ HSC-IR

Anchor size HSC M6 M8 M10 M10 M12
-l 800 800 800 800 800
Nominal tensile st th f N/mm?
ominatfensiie streng e T 700 700 700 700 700
-l 640 640 640 640 640
Yield sti th f N/mm?
1eld streng Rk T 355 355 350 350 340
Stressed_ cross-section for A, [mmY A, -IR 220 28,3 34,6 34,6 40,8
bolt version "
Stressed_ cross-section for A, [mm? 1R 20,1 36,6 58,0 58,0 84,3
bolt version "
Moment of resistance w [mm?] -, -IR 12,7 31,2 62,3 62,3 109,2
Design bending resistance 9,6 24 48 48 84
without sleeve Mess  INM] AR 7.1 16,7 33,3 33,3 59,0
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Material quality

Part

Material

HSC-A / HSC-I Carbon steel

Cone bolt with internal thread

Cone bolt with external thread

Carbon steel strength 8.8, galvanized to min. 5 ym

Expansion sleeve and washer

Galvanized to min. 5 ym

Hexagon nut

Grade 8

HSC-AR / HSC-IR Stainless steel

Cone bolt with internal thread

Cone bolt with internal thread

Steel grade 1.4401, 1.4571 A4-70

Expansion sleeve and washer

Steel grade 1.4401, 1.4571

Hexagon nut

Steel grade 1.4401, 1.4571 A4-70

Anchor dimension of HSC-A/ HSC-AR 2

Anchor size M8 x 40 M8 x 50 M8 x 50 M12 x 60
Diameter of cone bolt b [mm] 13,5 13,5 15,5 17,5
Length of expansion sleeve ls  [mm] 40,8 50,8 40,8 60,8
Diameter of expansion sleeve d [mm] 13,5 13,5 15,5 17,5
Diameter of washer e [mm] 16 16 20 24

a) Please refer to the product catalogue on the Hilti website for standard portfolio

marking e.g. HSC-A M8 x 40 /ts, (or HSC-AR M8 x 40 /t;,A4)

marking HILTI 8.8 (or A4)

s \T——4 g s
Anchor dimension of HSC-I/ HSC-IR @
Anchor size M6 M8 M10 M10 M12
Length of cone bolt I, [mm] 43,8 43,8 54,8 64,8 64,8
Diameter of cone bolt b [mm] 43,8 13,5 15,5 13,5 17,5
Length of expansion sleeve ls  [mm] 40,8 40,8 50,8 50,8 60,8
Diameter of expansion sleeve d [mm] 13,5 15,5 17,5 17,5 19,5

a) Please refer to the product catalogue on the Hilti website for standard portfolio

marking HILTI 8.8 (or A4)

marking e.g. HSC-I M6 x 40 (or HSC-IR M6 x 40 A4)

ob

5
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Setting information

Setting details of HSC-A/ HSC-AR

Anchor size M8 x 40 M8 x 50 M8 x 50 M12 x 60

Effective anchorage depth he [mm] 40 50 40 60

Nominal Diameter of drill bit do [mm] 14 14 16 18

Cutting diameter of drill bit " do s [mm] 14,5 14,5 16,5 18,5

Maximum fastening thickness tix [mm] 15 15 20 20

Depth of drill hole h, [mm] 46 56 46,5 68

Diameter of clearance hole in the fixture d; < [mm] 9 9 12 14

Torque moment Tinst [Nm] 10 10 20 30

Width across nut flats SW  [mm] 13 13 17 19

n

Setting details of HSC-I/ HSC-IR S

Anchor size M6 M8 M10 M10 M12 2

Effective anchorage depth hy [mm] 40 40 50 60 60 %

Nominal Diameter of drill bit do [mm] 14 16 18 18 20 ©

Cutting diameter of drill bit " do s [mm] 14,5 16,5 18,5 18,5 20,5 =

Depth of drill hole hy=  [mm] 46 46,5 56 68 68,5 “?

Diameter of clearance hole in the fixture d; < [mm] 7 9 12 12 14 E

Torque moment Tinst [Nm] 10 10 20 30 30 >

Width across nut flats SW  [mm] 10 13 17 17 19 E

X mins [mm] 6 8 10 10 12

Screwing depth max s [mm] 16 22 28 28 30 E-

Installation equipment for HSC-A/ HSC-AR §

Anchor size M8 x 40 | M8 x 50 M10 x 40 M12 x 60
TE 16; TE 16-C;
TE 7-C; TE 7-A; TE 16; TE 7-C; TE 16-M; TE 25;
Rotary hammer for setting TE 16-C; TE 16-M; TE 25; TE 7-A; TE 30; TE 35;
TE 30; TE 35 TE 25; TE 35 TE 40;
TE 40-AVR
Stepped drill bit TE-C-HSC-B 14x40 14x50 16x40 18x60
Setting tool TE-C-HSC-MW 14 14 16 18
Installation equipment for HSC-I/ HSC-IR
Anchor size M6 x 40 M8 x 40 M10 x 50 M10 x 60 M12 x 60
TE 16;
TE 16-C;
Rotary hammer for setting TE 7-C; TE 7-A; TE 16; TE 16-C; TE 16-M;
TE 16-M; TE 25; TE 30; TE 35 TE 25; TE 30;
TE 35; TE 40;
TE 40-AVR
Stepped drill bit TE-C-HSC-B 14x40 16x40 18x50 18x60 20x60
Setting tool TE-C-HSC-MW 14 16 18 18 20
Insert tool TE-C-HSC-EW 14 16 18 18 20
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Setting parameters for HSC-A/ HSC-AR

Anchor size M8 x 40 M10 x 40 M8 x 50 M12 x 60
Effective anchorage depth hes [mm] 40 40 50 60
Minimum base material thickness hpn 2 [mm] 100 100 100 130
Minimum spacing Smin 2 [MmM] 40 40 50 60
Minimum edge distance Cin 2 [mm] 40 40 50 60
Critical spacing for splitting failure Sesp  LMM] 130 120 170 180
Critical edge distance for splitting failure ¢, [mm] 65 60 85 90
Critical spacing for concrete cone failure s,y  [mm] 120 120 150 180
g::ﬂ::l edge distance for concrete cone Con [mm] 60 60 75 %
- Setting details of HSC-I/ HSC-IR
E Anchor size M6 x40 | M8 x40 | M10 x 50 | M10 x 60 | M12 x 60
g Effective anchorage depth het [mm] 40 40 50 60 60
W Minimum base material thickness hpn2z  [mm] 100 100 100 100 130
-g Minimum spacing Sun 2 [Mm] 40 40 40 50 60
€ Minimum edge distance Cmin 2 [MmM] 40 40 50 60 60
%‘ Critical spacing for splitting failure Sersp [mm] 130 120 170 180 180
© Critical edge distance for splitting failure ¢, [mm] 65 60 85 90 90
§ Critical spacing for concrete cone failure sy [mm] 120 120 150 180 180
g Critical edge distance for concrete cone Con [mm] 60 60 75 20 90
IS failure !
; In case of smaller edge distance and spacing than Ce.,, Scrsp, Cern @nd s, the load values shall be reduced
> according ETAG 001, Annex C
§ Critical spacing and critical edge distance for splitting failure apply only for non-cracked concrete.

For cracked concrete only the critical spacing and critical edge distance for concrete cone failure are decisive. \\
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*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

Setting instruction for HSC-A (R)
1. Drilling 2. Cleaning

R
u}‘};\‘ :

3. Inserting the anchor by hand 4. Applying hammer drill

(e %V O i [ Sp—f

p
| -

7. Attaching the fixture 8. Attaching the belonging washer

t  |SW
@‘ T i m |
T

5. Applying hammer drill 6. Checking
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Setting instruction for HSC-A (R)

1. Drilling

@l

2

e
-

2. Cleaning

NN
u}‘};\‘ :

3. Inserting the anchor by hand

oy

(

4. Inserting the tool HSC-EW14

i [ 3

5. Applying hammer drill

@ﬁ]@-—

6. Applying hammer drill

7. Applying hammer drill

T m—

8. Checking

9. Attaching the fixture

@j!_«yw@

1".
*SW
<= "
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HST3 Expansion anchor
Ultimate-performance expansion anchor for cracked concrete and seismic
Anchor versions Benefits

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

Increased undercut
percentage in combination
with optimized coating

Suitable for non-cracked and

HST3 cracked concrete C 12/15to C
HST3-R 80/95
(M8-M24) - Highly reliable and safe anchor

for structural seismic? design
with ETA C1/C2 approval

Flexibility with two embedment
depths included in the ETA
Product and length
identification mark facilitates
quality control and inspection
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Base material Load conditions
S-— 1 1
Non-cracked Cracked Static/ Seismic Shock Fire
concrete concrete quasi-static ETA-C1, C2 resistance
(Tension zone)
Installation conditions Other information
= = o C€ <>
xx* APPROVED
Hammer Diamond Hollow drill-bit European CE PROFIS FM approved
drilled holes  cored holes © drilling Technical conformity Engineering
Assessment Suite
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment® DIBt, Berlin ETA-98/0001 / 2019-10-02
Fire test report DIBt, Berlin ETA-98/0001 / 2019-10-02
Shock approval FOCP, Zurich BZS D 08-602 / 2016-08-17

a) Please contact your Hilti representative for seismic resistance data
b) All data given in this section according to ETA-98/0001 issue 2019-10-02
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Torque controlled expansion anchor, approved for use in cracked and un-cracked concrete

- The anchor shall have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked
concrete and seismic conditions

- The anchor shall be assessed for use in cracked and uncracked concrete of strength class C12/15 minimum to
C80/95 maximum.

- Anchor shall conform to shock proof fastening according to Swiss Federal Office for Civil Protection (FOCP) or
equivalent authority

- Anchor shall have corrosion resistance of min. 5um galvanization

- Anchor shall have corrosion resistance of A4 stainless steel

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Anchor shall have identification marks on the bolt head that can be used to verify the anchor material and length
during inspection

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

For HST3/HST3-R M10, M12 and M16
- Anchor must be approved for installation in 2 embedment depths or setting positions

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f, ..e=25 N/mm? . Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.
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Effective anchorage depth
Anchor size M3 M10 M12 M16 M20 | M24
Eff. Anchorage depth range hes [mm] | 47 40 | 602 50 | 702 65 | 852 | 101 125

Characteristic resistance

Anchor size [me | mio | wm2 | wmie | m20 | m24

Non-cracked concrete

Tension Ne« HST3 [KN] 12,0 | 12,8 | 22,0 | 17,9 | 25,0 | 26,5 | 39,6 | 51,3 | 60,0
HST3-R 12,0 | 12,8 | 22,0 | 179 | 25,0 | 26,5 | 39,6 | 51,3 | 60,0

Shear Ve HST3 [KN] 13,8 | 21,9 | 236 | 34,0 | 354 | 54,5 | 553 | 839 | 94,0
HST3-R 15,7 | 25,6 | 25,3 | 31,1 | 36,7 | 48,6 | 63,6 | 97,2 | 115,0

Cracked concrete

Tension Nex HST3 [kN] 8,0 9,1 15,0 | 12,7 | 20,0 | 18,9 | 28,2 | 36,5 | 40,0
HST3-R 8,5 9,1 | 150 | 12,7 | 20,0 | 18,9 | 28,2 | 36,5 | 40,0

Shear Ve HST3 [kN] 13,8 | 21,9 | 23,6 | 34,0 | 354 | 54,56 | 653 | 83,9 | 94,0
HST3-R 15,7 | 24,3 | 253 | 31,1 | 36,7 | 486 | 63,6 | 97,2 | 1150

a) Standard embedment depth up to anchor marking
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Effective anchorage depth

Anchor size M8 M10 M12 M16 M20 | M24
Eff. Anchorage depthrange  h,, [mm]| 47 | 40 | e0» | 50 | 700 | 65 | 85" | 101 | 125
Design resistance ?
Anchor size M8 M10 M12 M16 M20 | M24
Non-cracked concrete
. HST3 8,0 85 | 147 | 119 | 16,7 | 17,6 | 26,4 | 34,2 | 40,0
Tension Nrd [kN]
HST3-R 8,0 85 | 147 | 119 | 16,7 | 176 | 26,4 | 34,2 | 40,0
Shear Ve HST3 [KN] 11,0 | 17,6 | 189 | 27,2 | 28,3 | 43,6 | 44,2 | 67,1 | 62,7
HST3-R 12,6 | 20,5 | 20,2 | 249 | 29,4 | 389 | 50,9 | 77,8 | 88,5
Cracked concrete
Tension Nes HST3 [KN] 53 6,1 10,0 | 85 | 13,3 | 12,6 | 18,8 | 24,4 | 26,7
HST3-R 5,7 6,1 10,0 | 85 | 13,3 | 12,6 | 188 | 24,4 | 26,7
Shear Vag HST3 [KN] 11,0 | 16,2 | 189 | 23,6 | 28,3 | 429 | 442 | 67,1 | 62,7
HST3-R 12,6 | 16,2 | 20,2 | 23,6 | 29,4 | 389 | 50,9 | 77,8 | 839
a) Includes material partial factor according to ETA-98/0001 issue 2019-10-02
b) Standard embedment depth up to anchor marking
Recommended loads
Anchor size M8 M10 M12 M16 M20 | M24
Non-cracked concrete
Tension Nee. HST3 [KN] 4,0 4,3 7,3 6,0 8,3 88 | 13,2 | 17,1 | 20,0
HST3-R 4,0 43 7.3 6,0 8,3 88 | 13,2 | 17,1 | 20,0
HST3 4,6 7,3 79 | 11,3 | 11,8 | 182 | 184 | 28,0 | 31,3
Shear Ve HST3-R NI 52 [ 85 | 84 | 104 | 122 | 162 | 21,2 | 524 | 38.3
Cracked concrete
. HST3 2,7 3,0 5,0 4,2 6,7 6,3 94 | 12,2 | 133
Tension Nrec [kN]
HST3-R 2,8 3,0 5,0 4,2 6,7 6,3 94 | 12,2 | 13,3
HST3 4,6 7,3 79 | 11,3 | 11,8 | 182 | 184 | 28,0 | 31,3
Shear Vre: HST3-R NI 52 [ 81 | 84 | 104 | 122 | 162 | 21.2 | 324 | 38,3
a) Includes global safety factor of 3.0
b) Standard embedment depth up to anchor marking
1011 HST3 Expansion anchor Jan-2021




Materials

Mechanical properties

Anchor size M8 M10 M12 M16 M20 M24
Nominal tensile HST3 (N/mm?] 800 800 800 720 700 530
strength furead HST3-R 720 710 710 650 650 650
) HST3 640 640 640 576 560 450
Yield strength fuuwess 1oz INMMT 570 568 568 520 520 500
Stressed cross-section A, [mm?] 36,6 58,0 84,3 157 245 353
Moment of resistance W [mm?] 31,2 62,3 109 277 541 935
Char, bending HST3 (Nm] 30 60 105 240 457 595
resistance M%; HST3-R 27 53 93 216 425 730
%)
Material quality E
Part Material 8
HsTa M10, M16: Galvanized or Stainless steel =
Expansion sleeve M8, M12, M20, M24: Stainless steel &
HST3-R Stainless steel A4 1S
Bolt HST3 Carbon steel, galvanized, coated (transparent) -%‘
HST3-R Stainless steel A4, cone coated (transparent) ©
Washer HST3 Galvanized g
HST3-R Stainless steel A4 8
Hexagon nut HST3 Strength class 8 E
HST3-R Stainless steel A4, coated >
Anchor dimensions §
Anchor size M8 M10 M12 M16 M20 M24
Maximum length of anchor |ax < (mm] 260 280 350 475 450 500
Shaft diameter at the cone dg 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 d, = 15,57 19,48 23,48 29,48 36,38 43,38

a) Please refer to our product catalogue for our standard portfolio

Zdw
Iadn

Material code for identification of different materials
Type HST3 HST3-R

Material Code O @
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Setting information

Setting details

Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit d, [mm] 8 10 12 16 20 24
Cutting diameter of drill bit de s [mm] 8,45 10,45 12,5 16,5 20,55 24,55
. Pt - 40 50 65 - -
Effect bedment depth -
ective embedment depth ¢ [mm] 7 60 70 85 101 125
hy 2 - 53 68 86 - -
Drill hole depth? =
il no'e dep hoz MM [ 59 73 88 106 124 151
Noom 1 - 48 60 78 - -
Thread t length '
read engagement leng L 68 80 98 116 143
Maximum diameter of
clearance hole in the fixture d [mm] 9 12 14 18 22 26
Torque moment Tinst [Nm] 20 45 60 110 180 300
Maximum thickness of fixture  t;, v, [mm] 195 220 270 370 310 330
Width across SW  [mm] 13 17 19 24 30 36

a) In case of diamond drilling +5 mm for M8 to M10 and +2 mm for M12 to M24.

Setting depth mark

Fixture
(optional) \ /
S SN N\
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Tinst
tiix
hnom2
h1,2
hmin
Installation equipment
Anchor size M8 | mio [ mM12 | Mmie M20 M24
Rotary hammer TE2(-A) — TE30(-A) TE40 — TE8O
Diamond coring tool DD-30W, DD-EC1
Setting tool Hilti STW 6AT 22A — SI-AT-A22 | -
Hollow drill bit - | TE-CD, TE-YD
Other tools hammer, torque wrench, blow out pump
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Setting parameters of HST3 / HST3-R for M8 and M10

a) Data covered by by ETA-98/0001 issue 2019-10-02
b) Data covered by Hilti Technical Data

Setting parameters of HST3 / HST3-R for M12 and M16

Anchor size M8 M10
C20/25 to C50/60 | C12/15" [C12/15to| C20/25to C50/60 2 | C12/15 "

Concrete class C55/67 to C80/95™ | C16/20 ™ | C16/20 9 | C55/67 to C80/95"% | C16/20 »

Effective anchorage hy (mm] 47 47 40 60 60

depth

Minimum base material 0 | go 100 100 80 100 120 120

thickness

Minimum spacing in Snin__ [m] 35 35 35 50 40 40 70

non-cracked concrete for ¢ 2 55 50 65 95 100 60 90

Minimum spacing in Srmin [mm] 35 35 35 40 40 40 45

cracked concrete forc 2 50 50 55 90 100 55 85

Minimum edge distance  Cuin [(mm] 40 40 50 50 60 50 80 @

in non-cracked concrete for s 2 50 50 80 190 90 90 120 o

Minimum edge distance  Cuin [mm] 40 40 40 45 60 45 70 é

in cracked concrete fors= [mm] 50 50 75 180 90 80 120 ©

Critical spacing for Sesp  [MM] 141 188 168 180 240 %

splitting failure and IS

concrete cone failure Sern [mm] 141 141 120 180 180 >

Critical spacing for Cosp  [MM] 71 94 84 90 120 ©

splitting failure and IS

concrete cone failure Corn [mm] 7 71 60 90 90 _g
@
S
>
S
©
[}
I

Anchor size M12 M16

Concrete class [Cotion 3| G567 to CB0I95)| 161201 |Ca0/Z0 | C55/a7 to CO0/SSY] G120
Effective anchorage hes [mm] 50 70 70 65 85 85
Minimum base material  h,, [mm] 100 120 140 140 120 140 160 160
Minimum spacing in Smin [mm] 55 50 60 110 75 80 65 90
non-cracked concrete forc = 110 100 70 140 140 130 95 145
Minimum spacing in Smmin [mm] 50 50 50 80 65 80 65 70
cracked concrete for ¢ 2 105 90 70 120 130 130 95 125
Minimum edge distance  Crmin [mm] 60 60 55 90 65 65 65 110
in non-cracked concrete  for s = 210 120 110 190 240 180 150 170
Minimum edge distance  Cmin [mm] 55 60 55 80 65 65 65 90
in cracked concrete fors2 [mm] | 210 120 110 170 240 180 150 165
Critical spacing for Sesp  [mm] | 180 120 280 208 255 340
splitting failure and

concrete cone failure SerN [mm] | 150 120 210 195 255 255
Critical spacing for Cusp  [mm] 90 105 140 104 128 170
splitting failure and

concrete cone failure Corn [mm] 75 105 105 98 128 128

a) Data covered by by ETA-98/0001 issue 2019-10-02
b) Data covered by Hilti Technical Data

Jan-2021 HST3 Expansion anchor 1104



=TT

Setting parameters of HST3 / HST3-R for M20 and M24

Anchor size M20 M24
Concrete class Caslo? to Ga09s ™ | Clai2an | Gsglar to Go0los™ | G20
Effective anchorage hes [mm] 101 101 125 125
Minimum base material Nimin [mm] 160 200 200 250 250
Minimum HST3 Smin [mm] 120 90 90 125 180
spacing in forcz [mm] 180 130 165 255 375
non-cracked Smin [mm] 120 90 90 125 180
concrete HST3-R f >
orc> [mm] 180 130 165 205 375
Minimum HST3 Smin [mm] 120 90 90 125 140
spacing in forc> [mm] 180 130 165 180 325
0 cracked HST3-R Smin [mm] 120 90 90 125 140
2 concrete forc= [mm] 180 130 140 130 325
2 Min. edge HST3 Crnin [mm] 120 80 90 170 260
% distance in fors> [mm] 180 180 140 295 400
v non-cracked Crnin [mm] 120 80 120 150 260
= concrete HST3-R fors= [mm] 180 180 270 235 400
%’ Min. edge HST3 Crnin [mm] 120 80 100 125 230
< distance fors= [mm] 180 180 240 240 295
g in cracked Cunin [mm] 120 80 100 125 230
i concrete HST3-R fors= [mm] 180 180 240 140 295
E Critical spacing for Scrsp [mm] 384 404 375 500
= splitting failure and
8 concrete cone failure Sern [mm] 303 303 375 375
= Critical spacing for Cersp [mm] 192 202 188 250
splitting failure and
concrete cone failure Corn [mm] 152 152 188 188

a) Data covered by by ETA-98/0001 issue 2019-10-02

b) Data covered by Hilti Technical Data

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

1051 HST3 Expansion anchor Jan-2021



Setting instructions
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*For detailed information on installation see instruction for use given with the package of the product

Setting instruction for HST3, HST3-R

Hammer drilling (M8, M10, M12, M16, M20, M24)

1. Drill the hole
L 90°
y i

do

2. Clean the hole

3.a Insert the anchor

(ET—muiHe

1l

(1

4. Checking

(=TT

5.a Attach the belonging washer

19

5.b Attach the belonging washer with screw driver
(M8, M10, M12)

e Sl

(M ImiPw

Hammer drilling (M8, M10, M12, M16, M20, M24)

1. Drill the hole with the Hollow drill bit

Rk

2. Insert the anchor

(ET—muiHe

3. Use a setting tool HS-SC

4. Checking

Jan-2021
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5.a Attach the belonging washer 5.b Attach the belonging washer with screw driver
(M8, M10, M12)

@ SI-AT A22 k:} sw
Diamond coring (M8, M10, M12, M16, M20, M24)

1. Core the hole 2. Flushing

hy
K90°

3. Clean the hole

(2
—_
o
{=
3]
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7.a Attach the belonging washer 7.b Attach the belonging washer with screw driver
(M8, M10, M12)

19 on ™

= miHw
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HSA Expansion anchor

Everyday standard expansion anchor for uncracked concrete

Anchor version Benefits
- Small edge and spacing
distances
:224: - Three embedment depths for
HSA-R maximal design flexibility
HSA-R2 - Fast & convenient setting
(M6-M20) including approval to torque
using impact wrench with
torque bar for torque control
o
o
<
8 Base material Load conditions
®©
© [ |
0] I
= :
=
% Non-cracked Static/ Fire
= concrete quasi-static ~ resistance
=]
2
g Installation conditions Other information
> ¥y A4
> x
@© | &= w “ x c ‘
5 eoy 316

Hammer Diamond Hollow Small edge Variable European CE PROFIS Corrosion
drilled holes  drilled holes drill-bit distance and embedment Technical conformity ~ Engineering  resistance
drilling spacing depth Assessment Suite

Approvals / certificates

Description Authority / Laboratory No. / date of issue
European technical assessment DIBt, Berlin ETA-11/0374 / 2016-08-08
Fire performance Exova Warringtonfire WF 327804/A/ 2013-07-10

a) All data given in this section according to ETA-11/0374 issue 2016-08-08
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Torque controlled expansion anchor, approved for use in un-cracked concrete

- Anchor shall be approved for installation in 3 embedment depths or setting positions

- The anchor must have European Technical Assessment (ETA); evaluating performance in un-cracked concrete

- Anchor shall have corrosion resistance of min. 5um galvanization

- Anchor shall have corrosion resistance of A4 stainless steel

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Anchor shall be approved for installation using manufacturer approved impact wrench with torque bar

- Anchor shall have identification marks on the bolt head that can be used to verify the anchor material and length
during inspection

- The recommended tension load of the anchor should not be not less than __kN in un-cracked concrete with
concrete strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (see setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, f .we = 25 N/mm?. Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.

Effective anchorage depth

Anchor size M6 M8 M10

Eff. Anchoragedepth  h, [mm]| 30 [ 40® | 60 | 30 | 402 ] 70 | 40 [ 50® [ 80

Anchor size M12 M16 M20

Eff. Anchoragedepth  h, [mm]| 50 [ 659 | 100 | 65 [ 80 | 120 [ 75 [100v [ 115
Characteristic resistance

Anchor size M6 M3 M10

Eff. Anchorage depth he [mm] | 30 40 60 30 40 70 40 50 80

Tension | HSA, HSA-F@ [kN] 6,0 7,5 9,0 8,3 12,8 16,0 12,8 17,9 25,0

Nr« HSA-R2, HSA-R 6,0 7,5 9,0 8,3 12,8 | 16,0 12,8 17,9 | 25,0

Shear HSA, HSA-F2 [kN] 6,5 6,5 6,5 8,3 10,6 10,6 18,9 18,9 18,9

Vre HSA-R2, HSA-R 7,2 7,2 7,2 8,3 12,3 12,3 | 22,6 | 22,6 | 22,6

Anchor size M12 M16 M20

Eff. Anchorage depth he [mm] | 50 65 100 65 80 120 75 100 115

Tension |HSA, HSA-Fa [kN] 17,9 26,5 35,0 26,5 36,1 50,0 |32,82 |50,52 | 62,3

Nr« HSA-R2, HSA-R 17,9 | 26,5 | 350 | 26,5 | 36,1 50,0 | 32,8 | 50,5 | 62,3

Shear HSA, HSA-F2 [kN] 29,5 | 29,5 | 29,5 | 51,0 51,0 51,0 | 65,62 | 8582 | 85,82

VR HSA-R2, HSA-R 29,3 | 29,3 | 29,3 | 56,5 | 56,5 | 56,5 | 656 | 91,9 | 91,9

a) Data for HSA-F covered by Hilti Technical Data.
b) Standard embedment depth up to anchor marking
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Design resistance ?

Anchor size M6 M3 M10

Eff. Anchorage depth hes [mm] | 30 409 60 30 409 70 40 509 80
Tension | HSA, HSA-F® [kN] 4,0 5,0 6,0 55 8,5 10,7 8,5 11,9 16,7
Nra HSA-R2, HSA-R 4,0 5,0 6,0 5,5 8,5 10,7 8,5 11,9 | 16,7
Shear HSA, HSA-F® [kN] 52 52 52 55 8,5 8,5 15,1 15,1 15,1
Vrd HSA-R2, HSA-R 55 5,8 5,8 55 9,8 9,8 18,1 | 181 | 181
Anchor size M12 M16 M20

Eff. Anchorage depth hes [mm] | 50 65 100 65 809 120 75 1009 | 115
Tension | HSA, HSA-F® [kN] 11,9 17,6 23,3 17,6 241 33,3 [ 21,99 | 33,72 | 41,5?
Nra HSA-R2, HSA-R 11,9 | 176 | 233 | 17,6 | 24,1 | 33,3 | 21,9 | 33,7 | 415
Shear HSA, HSA-F? [KN] 236 | 236 | 236 | 40,8 | 40,8 | 40,8 | 43,7V | 68,6 | 68,67
Vrd HSA-R2, HSA-R 234 | 234 | 234 | 452 | 452 | 452 | 437 | 735 | 735

a) Includes material partial factor according to ETA-11/0374, issue 2016-08-08
b) Data for HSA-F covered by Hilti Technical Data.
c) Standard embedment depth up to anchor marking

Recommended loads 2

o

o

ey

(5]

c

®

©

)

=

2> Anchor size M6 M8 M10

'g Eff. Anchorage depth he [mm] | 30 409 60 30 409 70 40 50 ° 80

g Tension | HSA, HSA-F® [KN] 2,0 2,5 30 2,8 4,3 5,3 4,4 6,0 8,3

g NRrec HSA-R2, HSA-R 2,0 2,5 3,0 2,8 4,3 5,3 4,4 6,0 8,3

= Shear HSA, HSA-F? [KN] 2,2 2,2 2,2 2,8 3,5 3,5 6,3 6,3 6,3

; VRec HSA-R2, HSA-R 2,4 24 2,4 2,8 4,1 41 7,5 7,5 7,5

= Anchor size M12 M16 M20

£ Eff. Anchorage depth hy [mm]| 50 | 659 [ 100 | 65 | 809 | 120 | 75 |100% | 115
Tension | HSA, HSA-F [kN] 6,0 8,8 11,7 8,8 12,0 16,7 11,0 16,8 | 20,8
Nrec HSA-R2, HSA-R 6,0 8,8 11,7 8,8 12,0 16,7 11,0 16,8 | 20,8
Shear HSA, HSA-F? [KN] 9,8 9,8 9,8 17,0 | 17,0 | 170 | 21,9 | 286 | 286
VRec HSA-R2, HSA-R 9,8 9,8 9,8 188 | 188 | 188 | 21,9 | 30,6 | 30,6

a) Includes global safety factor of 3.0
b) Data for HSA-F covered by Hilti Technical Data.
c) Standard embedment depth up to anchor marking
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Materials

Mechanical properties

Anchor size M6 M8 M10 M12 M16 M20
Nominal tensile HSA, HSA-F (N/mm?] 650 580 650 700 650 700
strength furead HSA-R2, HSA-R 650 560 650 580 600 625
) HSA, HSA-F 520 464 520 560 520 560
Yield strength fuuwees 1155 Ro psar V™™ [ 520 448 520 464 480 500
Stressed cross-section A, [mm?] 20,1 36,6 58 84,3 157 245
Moment of resistance W [mm?] 12,7 31,2 62,3 109,2 277,5 540,9
Char, bending HSA, HSA-F (Nm] 9,9 21,7 48,6 91,7 216,4 4544
resistance M HSA-R2, HSA-R 9,9 21 48,6 76 199,8 | 4057
%)
Material quality E
Part Material 8
HSA Bolt Galvanized (25 pm) %
Sleeve Galvanized (=5 pm) @
(Carbon steel) Washer Galvanized (=5 ym) E
Hexagon nut Strength class 8 / Galvanized (=5 pm) 5
Bolt Stainless steel A2, 1.4301 or 1.4162; M6-M20 coated E
HsStA-TZ cel Sleeve Stainless steel A2, 1.4301 or 1.4404 5
(Stainless steel) Washer Stainless steel A2 8
Hexagon nut Stainless steel A2; / M6-M20 coated E
Bolt Stainless steel A4, 1.4301 or 1.4162 / M6-M20 coated =
?Sst;:;\,ess ctee) Sleeve Stainless steel A2, 1.4301 or 1.4404 8
Washer Stainless steel A4 T
Hexagon nut Stainless steel A4; / M6-M20 coated
Bolt Stainl_ess steeIlAZ, 1.4301; Rupture elongation A; >8%;
HSA-F Hot-dip galvanized (242 pm)
(Carbon steel) Sleeve Stainless steel A2, 1.4301 / Hot-dip galvanized (242 pm)
Washer Hot-dip galvanized (242 pm)
Hexagon nut Strength class 8 / Hot-dip galvanized (242 pm)
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Material code for identification of different materials

Type

HSA, HSA-F
(carbon steel)

HSA-R2
(Stainless steel grade A2)

HSA-R
(stainless steel grade A4)

Material code

Letter code without mark

Letter code
with two marks

Letter code
with three marks

Letter code for anchor length and maximum thickness of the fixture t;,

Type HSA, HSA-BW, HSA-R2, HSA-R, HSA-F
Size M6 M8 M10 M12 M16 M20
hom [MM] 37/47/67 39/49/79 50/60/90 64/79/114 | 77/92/132 | 90/115/130
Letter tﬁx tﬁx,1/tﬁx,2/tﬁx.3 tﬁx,1/tﬁx,2/tﬁx.3 tﬁx,1/tﬁx,2/tﬁx.3 tﬁx,1/tﬁx,2/tﬁx.3 tﬁx,1/tﬁx,2/tﬁx.3 tﬁx,1/tﬁx,2/tﬁx.3
z 5/-- 5/-- 5/-- 5/ /- 5/-- 5/-/-
y 10/-/- 10/-/- 10/-/- 10/-/- 10/-/- 10/-/-
X 15/5/- 15/5/- 15/5/- 15/-1- 15/-1- 15/-1-
w 20/10/- 20/10/- 20/10/- 20/5/- 20/5/- 20/-/-
\ 25/15/- 25/15/- 25/15 25/10/- 25/10/- 25/-/-
Y 30/20/- 30/20/- 30/20/- 30/15/- 30/15/- 30/5/-
T 35/25/5 35/25/- 35/25/- 35/20/- 35/20/- 35/10/-
S 40/30/10 40/30/- 40/30/- 40/25/- 40/25/- 40/15/-
r 45/35/15 45/35/5 45/35/5 45/30/- 45/30/- 45/20/5
q 50/40/20 50/40/10 50/40/10 50/35/- 50/35/- 50/25/10
p 55/45/25 55/45/15 55/45/15 55/40/5 55/40/- 55/30/15
) 60/50/30 60/50/20 60/50/20 60/45/10 60/45/5 60/35/20
n 65/55/35 65/55/25 65/55/25 65/50/15 65/50/10 65/40/25
m 70/60/40 70/60/30 70/60/30 70/55/20 70/55/15 70/45/30
1 75/65/45 75/65/35 75/65/35 75/60/25 75/60/20 75/50/35
k 80/70/50 80/70/40 80/70/40 80/65/30 80/65/25 80/55/40
j 85/75/55 85/75/45 85/75/45 85/70/35 85/70/30 85/60/45
i 90/80/60 90/80/50 90/80/50 90/75/40 90/75/35 90/65/50
h 95/85/65 95/85/55 95/85/55 95/80/45 95/80/40 95/70/55
[*] 100/90/70 100/90/60 100/90/60 100/85/50 100/85/45 100/75/60
f 105/95/75 105/95/65 105/95/65 105/90/55 105/90/50 105/80/65
e 110/100/80 110/100/70 110/100/70 110/95/60 110/95/55 110/85/70
d 115/105/85 115/105/75 115/105/75 115/100/65 115/100/60 115/90/75
c 120/110/90 120/110/80 120/110/80 125/110/75 120/105/65 120/95/80
b 125/115/95 125/115/85 125/115/85 135/120/85 125/110/70 125/100/85
a 130/120/100 130/120/90 130/120/90 145/130/95 135/120/80 130/105/90

a) Please refer to the product catalogue on the Hilti website for standard portfolio. Anchor length in bold type are standard items,
for selection of other anchor length, check availability of the items
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Setting information

Setting position @

Setting position @

\ \\Smting depth mark -
*_ (optional) h

Setting position @

Setting details

(2]
—
[e]
<
[&]
=
@
T
I
[0)
S
>
Z
=}
©
£
3
e
(0)
£
=
>
>
(]
[0)
I

Anchor size M6 M8 M10
Nominal anchorage depth hpom  [mm]| 37 47 67 39 49 79 50 60 90
Minimum base material thickness  h.;,, [mm]| 100 | 100 | 120 | 100 | 100 | 120 | 100 | 120 | 160
Minimun spacing Snin  [mm]| 35 35 35 35 35 35 50 50 50
Minimum edge distance Cmn [mm]| 35 35 35 40 35 35 50 40 40
Nominal diameter of drill bit do [mm] 6 8 10
Cutting diameter of drill bit deS [mm] 6,4 8,45 10,45
Depth of drill hole h> [mm]| 42 | 52 | 72 | 44 | 54 [ 84 | 55 | 65 | 95
Diameter of clearance hole in the fixture d.<  [mm] 7 9 12
Torque moment Tt [NmM] 5 15 25

Width across SW  [mm] 10 13 17
Anchor size M12 M16 M20

Nominal anchorage depth hpom [mm]| 64 79 114 77 92 132 90 115 | 130
Minimum base material thickness h,;,, [mm]| 100 | 140 [ 180 | 140 | 160 | 180 | 160 | 220 | 220
S
c,

Minimun spacing mn  IMmm] | 70 70 70 90 90 90 195 | 175 | 175
Minimum edge distance wn Imm] | 70 65 55 80 75 70 130 | 120 | 120

Nominal diameter of drill bit do [mm] 12 16 20

Cutting diameter of drill bit de S [mm] 12,5 16,5 20,55
Depth of drill hole h,z [mm]| 72 | 87 [ 122 | 85 | 100 [ 140 | 98 | 123 | 138
Diameter of clearance hole in the fixture d.<  [mm] 14 18

Torque moment Tt [Nm] 50 80

Width across SW  [mm] 19 24

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads
have to be reduced.
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Installation equipment

Anchor size M6 M8 M10 M12 M16 M20
Rotary hammer TE2-TE16 TE40 — TE80
Other tools hammer, torque wrench, blow out pump
Machine tightening
Setting tool - S-TB HSA -
Impact screw driver - Hilti S/W 14-A Hilti SIW -
Hilti S/W 22-A 22T-A

HAS, HAS-BW, HAS-F - 1 -
Speed HAS-R2, HASR - 3 3 -’ -
Setting time te [sec] - 4 -

a) The impact screw driver operates with a fixed speed

Setting parameters

Anchor size M6 M3 M10

Nominal anchorage depth  h,,,, [mm]| 37 47 67 39 49 79 50 60 90

Effective anchorage depth h,; [mm]| 30 40 60 30 40 70 40 50 80

Critical spacing for splitting Swsp [mm]| 100 | 120 | 130 | 130 | 180 | 200 | 190 | 210 | 290

failure

gg:}t'gi'gefgﬁﬁrg'sm°e for e tmmi| 50 | 60 | 65 | 65 | 90 | 100 | 95 | 105 | 145
Sgﬁﬁ?'aﬁﬁfj'”g forconcrete o tmmi| 90 | 120 | 180 | 90 | 120 | 210 | 120 | 150 | 240
Critical edge distance for o [mmi| 45 | 60 | 90 | 45 | 60 | 105 | 60 | 75 | 120
Anchor size M12 M16 M20
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Nominal anchorage depth  h,,,, [mm]| 64 79 114 77 92 132 90 115 130

Effective anchorage depth h, [mm]| 50 65 100 65 80 120 75 100 115

Critical spacing for splitting mm]| 200 | 250 | 310 | 230 | 280 | 380 | 260 | 370 | 400

failure rsp
gg:gﬁi;‘;ﬁjrg'smnce for s [mm]| 100 | 125 | 155 | 115 | 140 | 190 | 130 | 185 | 200
Sg:'g?;ﬁgfec'”g for conerete o tmmy| 150 | 195 | 300 | 195 | 240 | 360 | 225 | 300 | 345

Critical edge distance for

concrete cone failure Cen  [mMm]| 75 97,5 | 150 | 97,5 | 120 180 | 12,5 | 150 | 172,5
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Setting instructions
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*For detailed information on installation see instruction for use given with the package of the product

1. Hole drilling

Hammer drilling (HD): M6-M20

Hammer drilling with Hilti hollow
drill bit (HDB): M12-M20

Diamond drilling (DD): M10-M20

|

|
!
i

hi=hnom+10/mm
D90°

F N
K(—io do=0/8mm %i

2. Cleaning

Manual cleaning (MC): M6-M20

Automatic cleaning (AC): M12-M20

x)

3. Anchor setting

Manual cleaning (MC): M6-M20

Machine setting (impact screw driver with setting
tool): M8-M16

H HS-SC “

4. Check setting

(=T

5. Anchor torqueing

Manual cleaning (MC): M6-M20

Tinst =20 Nm

Impact screw driver with setting tool: M8-M16

Jan-2021
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HUS3 Screw anchor

Ultimate performance screw anchor

Anchor version

et N HUS3-H

A\ v A\ LY
[ =N W WA W W, .

HUS3-C

by HUS3-A
LN A\!\p\ﬂ@w\. (M6)

HUS3-P
(M6)

HUS3-I
(M6)

(M6, M8, M10, M14)

(M6, M8, M10, M14)

Benefits

High productivity - less drilling and fewer
operations compared to conventional
anchors

ETA approval for cracked and
non-cracked concrete

ETA approval for Seismic C1 and C22

- ETA approval for adjustability
(unscrew-rescrew)

High loads
Small edge and spacing distance

abZ (DIBt) approval for reusability in
fresh concrete (fy cuwe = 10/15/20 Nmm2)
for temporary applications

Three embedment depths for maximum
design flexibility

Forged-on washer and hexagon head
with no protruding thread

- Through fastening

Load conditions

AW

Non-cracked Cracked Solid brick Autoclaved Static/ Seismic Fire
concrete concrete aerated quasi-static ETA-C1,C2 resistance
(Tension zone) concrete
Installation conditions Other information
¥ ¥y
x  x
» *
(€
Small edge European CE PROFIS DIBt
distance and Technical conformity Engineering Approval
spacing Assessment Suite Reusability
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment ® DIBt, Berlin ETA-13/1038 / 2016-12-08
Fire test report DIBt, Berlin ETA-13/1038 / 2016-12-08

a) Please contact your Hilti representative for seismic resistance data
b) All data given in this section according ETA-13/1038 issue 2016-12-08
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Anchor shall be made of galvanised steel of sizes 6/8/10/14, which when screwed into a predrilled cylindrical drill
hole cuts an internal thread into the member while setting, creating a mechanical interlock with the base material
and the thread.

- The anchor must have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked
concrete and seismic conditions

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Anchor shall have identification marks on the bolt head that can be used to verify the anchor type and length
during inspection

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm2 (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

For HUS3-H/-C* and 10
- Anchor must be approved ofr adjustability as per the manufacturer’s approved procedure and equipment

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fck,cube=25 N/mm?. Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.
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Anchorage depth

Anchor size M6 M8 M10 M14

Type HUS3- "k(:’ P H,C H,C H

Nominal h [mm] hnom1 hnom1 hnom2 hnoms hnom1 hnom2 hnoms hnom1 hnom2 hnoms

embedmenth depth ™" 55 50 | 60 | 70 55 | 75 | 85 65 | 85 | 115
Characteristic resistance

Anchor size M6 M8 M10 M14

Type HUS3- "}S P H,C H,C H

Non-cracked concrete

Tension Ng, [kN]| 90 | 7,5 9,0 [ 12,0 | 16,0 | 12,0 | 20,0 | 27,8 | 17,5 | 27,3 | 44,4

Shear Vg, [kN] | 126 | 126 | 12,8 | 19,0 | 22,0 | 13,5 | 30,0 | 34,0 | 35,0 | 54,5 | 62,0

Cracked concrete

Tension Ng, [kN]| 6,0 | 6,0 | 6,0 | 90 | 120 | 9,7 | 16,2 | 19,8 | 125 | 194 | 31,7

Shear Vg [kN]| 7125 | 125 | 9,1 | 19,0 | 22,0 | 9,7 | 30,0 | 34,0 | 24,9 | 38,9 | 62,0
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Anchorage depth

Anchor size M6 M3 M10 M14
Type HUS3- I-k(i’ P H,C H,C H
Nominal h [mm] hnom1 hnom1 hnomz hnom3 hnom1 hnomz hnom3 hnom1 hnomz hnom3
embedmenth depth rem 55 50 60 70 55 75 85 65 85 115
Design resistance ?
Anchor size M6 M8 M10 M14
Type HUS3- I-k(:’ P H,C H,C H
Non-cracked concrete
Tension Ngq [kN]| 5,0 4,2 6,0 80 [ 10,7 | 80 | 133 | 185 | 11,7 | 18,2 | 29,6
Shear Vg4 [kN]| 83 8,3 85 | 12,7 | 14,7 | 9,0 | 20,0 | 22,7 | 23,3 | 36,3 | 41,3
Cracked concrete
Tension Ngy [kN]| 3,3 3,3 4,0 6,0 8,0 64 | 108 | 13,2 | 83 | 13,0 | 21,1
Shear Vgq [kN]| 83 83 | 6,1 | 127|147 | 64 | 20,0 | 22,7 | 16,6 | 25,9 | 41,3
a) Includes material partial factor according to ETA-13/1038 issue 2016-12-08
Recommended loads ?
Anchor size M6 M8 M10 M14
Type HUS3- "k(i’ P H,C H,C H
Non-cracked concrete
Tension Ng,. [kN]| 3,0 2,5 3,0 4,0 5,3 4,0 6,7 9,3 5,8 9,1 | 14,8
Shear Vg, [kN1| 42 | 42 | 43 6,3 7,3 45 | 10,0 | 11,3 | 11,7 | 18,2 | 20,7
Cracked concrete
Tension Nge. [kN]| 2,0 2,0 2,0 3,0 4,0 3,2 54 6,6 4,2 6,5 | 10,6
Shear Vg, [kN1| 42 | 42 3,0 6,3 7,3 32 (100 | 11,3 | 83 | 13,0 | 20,7
a) Includes global safety factor of 3.0
Materials
Mechanical properties
Anchor size M6 M8 M10 M14
Type HUS3- H,C,A,l,P H,C H,C H
Nominal tensile strength f,, [N/mm?] 930 810 805 730
Yield strength f,, [N/mm?] 745 695 690 630
Stressed cross-section A, [mm?] 26,9 48,4 77,0 131,7
Moment of resistance W [mm?] 19,6 47 95 213
Design bending resistance M ¢ [Nm] 21 46 92 187
Material quality
Type Material
HUS3 - H,A,C,P|I Carbon steel, galvanized
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Material quality

Type Part

HUS3-H Hexagonal head

HUS3-C Countersunk head

HUS3-A External thread

HUS3-P Pan head

HUS3-I Internal thread

Heavy / medium duty metal anchors

Anchor dimensions 2

Anchor size M6 M8 M10 M14
Type HUS3- H,C,A,l,P H,C H,C H

Threaded outer diameter d, [mm] 7,85 10,30 12,40 16,85
Core diameter dy [mm] 5,85 7,85 9,90 12,95
Shaft diameter ds [mm] 6,15 8,45 10,55 13,80
Stressed section A, [mm?] 26,9 48,4 77,0 131,7

a) Please refer to the product catalogue on the Hilti website for standard portfolio

HUS3: Hilti Universal Screw 3rd generation

H: Hexagonal head

10: Screw diameter

45/25/15: Maximum thickness fixture t;/ tq./ tis related to the embedment depth h,oni/hnomz/hnoms (S€€ Annex B3).
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Screw length and thickness of fixture for HUS3-H/-C/-A/-l/-P 2

Anchor size M6

Nominal embedmenth depth [mm] h;‘;“

Thickness of fixture toxa tice [ tio toee to
55 - - 0 0 - -
60 5 5 - - 5 5
70 - 15 - - - -
80 25 - - - 25 -

Length of screw 100 45 - - - - B

[mm] 120 65 - - - - -
135 - - 80 - - -
155 - - 100 - - -
175 - - 120 - - -
195 - - 140 - - -

a) Please refer to the production catalogure on the Hilti website for standard portfolio

Screw length and thickness of fixture for HUS3-C
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Anchor size M8 M10
. hnom1 hnomz hnoma hnom1 hnomz hnom:!

Nominal embedmenth depth [mm] 50 60 70 55 75 35

Thickness of fixture tixt L i iz tixt tixs
65 15 5 - - - -
70 - - - 15 - -

Length of screw 75 25 15 - - - -

[mm] 85 35 25 15 - - -
90 - - - 35 15 -
100 - - - 45 25 15

a) Please refer to the production catalogure on the Hilti website for standard portfolio

Screw length and thickness of fixture for HUS3-H

Anchor size M8 M10 M14

hnom1 hnomz hnom3 hnomi hnomz hnom3 hnom1 hnom2 hnom3

Nominal embedmenth depth [mm] 50 60 70 55 75 85 65 85 15

Thickness of fixture b tie tis tie tie tis tie tie tis
55 5 - - - - - - - -
60 - - - 5 - - - - -
65 15 5 - - - - - - -
70 - - - 15 - - - - -
75 25 15 5 - - - 10 - -
80 - - - 25 5 - - - -

I[_n(:nm%th of screw 85 35 25 15 " " " " " "
90 - - - 35 15 5 - - -
100 50 40 30 45 25 15 35 15
110 - - - 55 35 25 - - -
120 70 60 50 - - - - - -
130 - - - 75 55 45 65 45 15
150 100 90 80 95 75 65 85 65 35

a) Please refer to the production catalogure on the Hilti website for standard portfolio
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Setting information

Setting details

Anchor size M6
Type HUS3- H C A P |
h,
Nominal embedmenth depth [mm] ;"5'"'
Nominal diameter of
drill bit do (mm] 6
Cutting diameter of
drill bit dew < [mm] 6.4
Clearance hole diameter d; < [mm] 9
Wrench size SW_ [mm] 13 - 13| - HEE »
(o)
Cpuntersunk head d, (mm] : 1,5 } =
diameter g
Torx size X [mm] - 30 - | 30 | - o
- - ©
Depth of drill 'h.ole in h2 (mm] 65 o
floor/wall position =
i i >
CD:iﬁrt]h of dql_l hole in h2 [mm] 58 =
g position ©
Installation Torque Tst [mm] 25 =
=]
Setting details o
Anchor size M8 M10 M14 E
Type HUS3- H,C H,C H =
h h h h h h h h h 3
Nominal embedmenth depth [mm] nom1 nom2 nom3 nom1 nom2 'nom3 'nom1 nom2 nom3 %

50 60 70 55 75 85 65 85 115

Nominal diameter of

drill bit do (mm] 8 10 14
Cutting diameter of

drill bt dee s [mm] 8,45 10,45 14,50
Clearance hole diameter d; < [mm] 12 14 18
Wrench size SW [mm] 13 15 21
Cpuntersunk head d, (mm] 18 21 :
diameter

Torx size TX [mm] 45 50 -

Depth of drill hole in
floor/wall position
Depth of drill hole in
ceiling position

he [mm] 60 70 80 65 85 95 75 95 125

h> [mm] - 80 | 90 - 95 | 105 -
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Installation equipment

Anchor size M6 M3 M10 M14
Type HUS3- H,C,A,I,P H,C H,C H
Rotary hammer TE2-TE7 TE2-TE 30
Drl!l bit for goncret_e, solid clay brick and cX6 cX8 cX 10 CcX 14
solid sand-lime brick
Drill bit for aerated concrete CX5 CX6 CX 8 -
Socket wrench insert S-NSD 13 %" SI-S 2" 138 SI-S %" 158 SI-S %" 218
Torx TX30 S-SY TX45 S-SY TX50 -
Tube for temporary application - HRG 8 HRG 10 HRG 14
Setting tool for solid brick and aerated } SFH22 A
concrete
n . SIW 14 A
E Setting tool for hollow core slab SIW 22 A SIW 22 A
g a) Only for HUS3-H
®©
_._g Setting details
g Anchor size
M6 M8 M10 M14
> Type HUS3-
=] -
S Nominal embedment (mm] 55 |50 |60 |70 |55 | 75| 85]|65]| 85|15
€ depth
=] — -
S Minimum base material [0 100 100 | 100 | 120 | 100 | 130 | 140 | 120 | 160 | 200
g thickness
— Minimum spacing di < [mm] 35 40 50 50 50 50 60 60 75 75
= Minimum edge distance ~ SW [mm] 35 50 | 50 | 50 | 50 | 50 | 60 | 60 | 75 | 75
® — -
Koy Critical spacing for d, (mm] 126 | 120 | 140 | 170 | 130 | 180 | 220 | 170 | 200 | 280
splitting failure
Critical edge distance for ., [mm] 63 60 | 70 | 85 | 65 | 90 | 110 | 85 | 100 | 140
splitting failure
Critical spacing er h2 (mm] 3h,
concrete cone failure
Critical edge dlst_ance for h2 [mm] 15h,
concrete cone failure

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads
have to be reduced (see system design resistance ).

Critical spacing and critical edge distance for splitting failure apply only for non-cracked concrete.
For cracked concrete only the critical spacing and critical edge distance for concrete cone failure
are decidive.
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Setting instructions
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* For detailed information on installation see instruction for use given with the package of the product.

Setting instruction without adjustment

1. Drilling
do
CESSSSSSSS

2. Cleaning

3. Installing the anchor by impact screw driver 4. Checking
ty _
[I o !
sw
Setting instruction with adjustment
1. Drilling 2. Cleaning

w

. Inserting the anchor

4

sunwli

4. Anchor installed
hy ! tix

10mm l '

N

Binom,adj,1

5. Checking 6. Adjusting the anchor by impact screw driver
Max 10mm
= m
<= =) Max 2x
. Checking 8. Adjusting the anchor by impact screw driver

Max 10mm

-

C_ ST

©

. Checking

2 I'lll)ll

9

The anchor can be adjusted max. two times.

The total allowed thickness of shims added during the adjustment process is 10 mm.
The final embedment depth after adjustment process must be larger or equal than h,gmz Or hyoma.
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Basic loading data (for a single anchor) in solid masonry units

All data in this section applies to:

- Load values valid for holes drilled with TE rotary hammers in hammering mode
- Correct anchor setting (see instruction for use, setting details)

- The core/material ratio may not exceed 15 % of a bed joint area

- The brim area around holes must be at least 70mm

- Edge distances, spacing and other influences, see below

- All data given in this section according to Hilti Technical Data

Nominal embedmenth depth

Anchor size M6 M8 M10
Nominal embedment depth Nrom [mm] 55 60 75
Recommended loads for HUS3
Anchor size L L M10
A HIC,P H,C H,C
Compressive Froc
strength class by Tensile and shear loads
Solid clay 28 06 - -
brick Mz 210 0,7 - -
- 12/2,0 212 0,8 1,1 1,4
DIN 105/ >16 0,9 - -
ENT771-1 220 0.9 16 2,0
Solid clay 28 0.8 - -
brick Mz 210 0.9 - -
ae- 12/2,0 212 1,0 1,3 1,4
NR— DIN 105 / =16 11 _ _
EN771-1 =20 1,2 1.7 2.1
Aerated
concrete
PPW 6-0,4 26 0.4 0,7 0.9
DIN 4165/
EN 771-4

Permissible anchor location in brick and block walls

Edge distance and spacing influence

- The technical data for HUS3 anchors are reference loads for MZ 12, KS 12 and PPW 6. Due to the large variation
of natural stone slid bricks, on site anchor testing is recommended to validate technical data

The HUS3 anchor was installed and tested in center of solid bricks as shown. The HUS3 anchor was not tested in
the mortar joint between solid bricks or in hollow bricks, however a load reduction is expected

- For brick walls where anchor position in brick can not be determined, 100 % anchor testing is recommended
Distance to free edge free edge to solid masonry (Mz and KS) units = 200mm

Distance to free edge free edge to solid masonry (autoclaved aerated gas concrete) units 2 170mm

- The minimum distance to horizontal and vertical mortar joint (c,,) is started in drawing below

Minimum anchor spacing (s,,) in one brick/block is = 80 mm
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Limits

- All data is for multiple use for non-structural applications

- Plaster, graveling, lining or levelling courses are regarded as non-bearing and may not be taken into account for
the calculation of embedment depth

- The decisive resistance to tension loads is the lower value of N, (brick breakout, pull out) and N,,.,,pb (pull out of
one brick)

C.in=20mm
____________________ .
Cmin 1 100 % ofthe load |
1 . 1)
40mm | D¢ Smin v : =
I <
_____________________ I S}
c
®©
T ©
[}
[ | E
2
=
Basic loading data for single anchor in hollow core slab E
=
Basic loading data 8
1S
All data in this section applies to =
- Correct setting (See setting instruction) >
- No edge distance and spacing influence 8
- Ratio core width / web thickness w/e < 4,2 T
- Concrete C 30/37 to C 50/60
Characteristic resistance
Anchor size M8 M10
Type HUS3 C,H C,H
Bottom flange thickness dy 2 [mm] 30 30
All load directions Fre [kN] 2,0 2,0
Design resistance
Anchor size M3 M10
Type HUS3 C,H C,H
Bottom flange thickness dy 2 [mm] 30 30
All load directions Fre [kN] 1,3 1,3
Recommended loads
Anchor size M8 M10
Type HUS3 C,H C,H
Bottom flange thickness dy 2 [mm] 30 30
All load directions 2 Fre [kN] 0,95 0,95

a) With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of loading and shall be
taken from national regulations.
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Requirements for redundant fastening

The definition of redundant fastening according to Member States is given in the ETAG 001 Part six, Annex 1, In
Absence of a definition by a Member State the following default values may be taken

Minimum number Minimum number Maximum design load of action
of fixing points of anchors per fixing point NSd per fixing point?
3 1 2 kN
4 1 3 kN

a) The value for maximum design load of actions per fastening point NSd is valid in general that means all fastening points are
considered in the design of the redundant structural system. The value Ngy; may be increased if the failure of one (= most
unfavourable) fixing point is taken into account in the design (serviceability and ultimate limit state) of the structural system e.g.
suspended ceiling.

Setting
Anchor size 8 10
Type HUS3 C,H C,H
Rotary hammer Hilti TE6/TE7
drill bit TE-CX 4
Impact screw driver SIW 22 A, 1stor 2™ gear

Setting details
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Anchor size 8 10
Type HUS3 C,H C,H
Nominal embedment depth Noom = [mm] 40 45
Bottom flange thickness d, = [mm] 30 30
Nominal diameter of drill bit d, [mm] 8 10
Cutting diameter of drill bit Aoy £ [mm] 8,45 10,45
Nominal depth of drill hole a) h, 2 [mm] 40 40
Diameter of clearance hole in the fixture di < [mm] 12 14
Nominal effective anchorage depth het [mm] 30 30
Eri:tsa::eies it:]egtv;/zzr; anchor position and > (mm] 50 50

a) Nominal depth of drill hole may be deeper than bottom flange thickness
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Anchor Size | Length d,=30 [mm] d,=35 [mm] d,=40 [mm] d,=50 [mm]
Type | mmp | gmm] | fmn | teesc | toowe |t | fomn | teosc |t | s
[mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
55 5 15 5 10 5 5 5 5
65 5 25 5 20 5 15 5 5
75 5 35 5 30 5 25 5 15
HUS3-H 8 85 15 45 15 40 15 35 15 25
100 30 60 30 55 30 50 30 40
120 50 80 50 75 50 70 50 60
150 80 110 80 105 80 100 80 90
65 15 25 15 20 15 15 15 5
HUS3-C 8 75 15 35 15 30 15 25 15 15
85 15 45 15 40 15 35 15 25 ®
60 5 15 5 10 5 5 5 5 %’
70 15 25 15 20 15 15 15 5 =
80 5 35 5 30 5 25 5 15 S
90 5 45 5 40 5 35 5 25 3]
HUS3-H | 10 100 15 55 15 50 15 45 15 35 E
110 25 65 25 60 25 55 25 45 g
130 45 85 45 80 45 75 45 65 £
150 65 105 65 100 65 95 65 85 2
70 15 25 15 20 15 15 15 10 @
HUS3-C | 10 90 15 45 15 40 15 35 15 25 E
100 15 55 15 50 15 45 15 35 =
g

prestressing
steel

admissible
anchor position
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Anchor spacing and edge distance

Minimum edge distance Crin = [mm] 100
Minimum anchor spacing Smin 2 [mm] 100
Minimum distance between anchor groups  a,,, = [mm] 100

Anchor technology & design
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Plastic / light duty / other metal anchors
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*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

Installation in hollow core slabs
1. Checking the anchor with tube Hilti HSB 2. Positioning pre-stressed steel
‘\—/ *]
AN 5
%
> *

Ex

%)

3. Marking pre-stressed steel position 4. Marking pre-stressed steel position

y 4 y 4
5. Drilling 6. Setting the anchor
/ \__ >100mm__/ \ D
[ [ ]
o ®
d; < 14mm
2 50mm S B —
SW 15

7. Setting the anchor 8. Checking

y. N N
® 2 30mm_ ® %
td & ! ®
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HUS-HR / HUS-CR Screw anchor

Ultimate performance screw anchor

Anchor version

Base material

Non-cracked Cracked Solid brick
concrete concrete
(Tension zone)

Installation conditions

HUS-HR

HUS-CR
(M8, M10, M14)

(M8, M8, M10, M14)

Benefits

High productivity- less drilling

and fewer operations than with
conventional anchors

- ETA approval for cracked and

non-cracked concrete

ETA approval for Seismic C12
Technical data for reusability

in fresh concrete (f cupe =
10/15/20 Nmm?) for temporary
applicationS

Load conditions

JM.

Autoclaved Static/
aerated quasi-static
concrete

Seismic
ETA-C1

Other information

Fire
resistance

A4

( G 316
Small edge European CE Corrosion PROFIS
distance and Technical conformity resistance Engineering
spacing Assessment Suite

Approvals / certificates

Description Authority / Laboratory No. / date of issue

European Technical Assessment ® DIBt, Berlin ETA-08/0307 / 2015-08-27

Fire test report DIBt, Berlin ETA-08/0307 / 2015-08-27

Fire test report ZTV — Tunel (EBA) MFPA, Leipzig PB 111 / 08-354 / 2008-11-27

a) Please contact your Hilti representative for seismic resistance data
b) All data given in this section according ETA-08/0307 issue 2015-08-27
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Recommended general notes
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* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Anchor shall be made of stainless steel of sizes 6/8/10/14, which when screwed into a predrilled cylindrical drill
hole cuts an internal thread into the member while setting, creating a mechanical interlock with the base material

and the thread.

- The anchor must have European Technical Assessment (ETA); evaluating performance in cracked and un-cracked

concrete and seismic conditions

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment
- Anchor shall have identification marks on the bolt head that can be used to verify the anchor type and length

during inspection

- Anchor must have corrosion resistance of A4 stainless steel

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

Basic loading data (for a single anchor)

All data in this section applies to:
- Static and quasi-static loading

- Correct setting (See setting instruction)
- No edge distance and spacing influence

- Steel failure
- Minimum base material thickness

- Concrete C 20/25, f, .. = 25 N/mm2. Concrete strength influence factor can be applied if concrete grade >
C20/25, when steel failure does not govern.

Effective anchorage depth

Anchor size M6 M3 M10 M14
Type HUS- HR HR, CR HR, CR HR
Nominal embedment h, [mm]| 30 | 55 [ 502 [ 60" ]| 809 |60 70" [90o| - [70v]1109
a) Extra reduced embedment (Hilti Technical Data)
b) Reduced embedment depth according to ETA-08/0307 issue 2015-08-27
c) Standard embedment depth according to ETA-08/0307 issue 2015-08-27
Characteristic resistance
Anchor size M6 M8 M10 M14
Type HUS- HR HR, CR HR, CR HR
Non-cracked concrete
Tension Ng [kN] [ _@® | 9,0 |9,02| 12,0 | 16,0 [12,0| 16,0 | 25,0 - 18,9 | 40,2
Shear Vg, [kN] | _®® | 17,0 |23,6®| 26,0 | 26,0 [31,42| 33,0 | 33,0 - 37,8 | 77,0
Cracked concrete
Tension Ng, [kN] | _®® | 50 |(502| 6,0 | 120 (7,52 | 9,0 | 16,0 - 12,0 | 25,0
Shear Vg, [kN] [ _2® | 16,3 |16,92| 23,2 | 26,0 |22,5%| 28,6 | 33,0 - 27,0 | 57,4

a) Hilti Technical Data

b) Please refer to resistance table in all directions for multiple use fastenings for HUS3 6 screw anchor for redundant fastenings
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Effective anchorage depth

Anchor size M6 M3 M10 M14
Type HUS- HR HR, CR HR, CR HR
Nominal embedment h,, [mm]| 30 | 55 [ 502 [ 60" |80 |60 |70 900 | - [70v 1100
a) Extra reduced embedment (Hilti Technical Data)
b) Reduced embedment depth according to ETA-08/0307.
c) Standard embedment depth according to ETA-08/0307.
Design resistance ?
Anchor size M6 M8 M10 M14
Type HUS- HR HR, CR HR, CR HR
Non-cracked concrete
Tension Ngq [kN] | _®9 | 43 |50»| 6,7 | 89 [6,72| 89 | 13,9 - 10,5 | 22,3
Shear Vgq [kN] [ _®9 [ 11,3 |15,79| 17,3 | 17,3 |21,0®| 22,0 | 22,0 - 25,2 | 61,3
Cracked concrete
Tension Ngq [kN] | Do | 24 |28"| 33 | 6,7 [42%]| 50 | 89 - 6,7 | 13,9
Shear Vry [kN] | _®° | 10,9 [11,2P| 15,5 | 17,3 [15,07| 19,0 | 22,0 - 18,0 | 38,3

a) Includes material partial factor according to ETA-08/0307 issue 2015-08-27

b) Hilti Technical Data

c) Please refer to resistance table in all directions for multiple use fastenings for HUS3 6 screw anchor for redundant fastenings

Recommended loads 2

Anchor size M6 M3 M10 M14

Type HUS- HR HR, CR HR, CR HR
Non-cracked concrete

Tension Nge, [kN] [ _®o | 3,0 |3,0"| 4,0 53 |402| 53 8,3 - 63 | 13,4
Shear Vg, [kN] | _®o | 57 |79»| 87 | 87 [10,5?| 11,0 | 11,0 - 12,6 | 25,7
Cracked concrete

Tension Nge. [kN] | _®9 | 1,7 [1,79| 20 | 40 [25?| 3,0 53 - 4,0 8,3
Shear Vg, [kN] | _®o | 54 |56 7,7 8,7 | 75" | 95 | 11,0 - 9,0 | 19,1

a) Includes global safety factor of 3.0

b) Hilti Technical Data

c) Please refer to resistance table in all directions for multiple use fastenings for HUS3 6 screw anchor for redundant fastening

Materials

Mechanical properties

Anchor size M6 M8 M10 M14
Type HUS3 HR HR, CR HR, CR HR
Nominal tensile strength f,, [N/mm?] 1050 870 950 690
Yield strength f,, [N/mm?] 900 745 815 590
Stressed cross-section A, [mm?] 22,9 39 55,4 143,1
Moment of resistance W [mm?] 15 34 58 255
Design bending resistance M [Nm] 19 36 66 193
Material quality
Type Material
Hexagonal head concrete screw Stainless steel (grade A4)
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Anchor dimensions

Anchor size 6 8 10 12

Type HUS- HR HR, CR HR, CR HR
Core diameter d,  [N/mm?] 54 7,05 8,4 12,6
Shaft diameter dy  [mm?] 7,6 10,1 12,3 16,6
Stressed section A, [mm?3] 22,9 39,0 55,4 143,1

Head stamping

Screw length and thickness of fixture for HUS-HR @

Anchor size 6 8 10 14
Embedmenth depth  h,,1, hoome [MmmM] 30 55 60 80 70 90 70 110
Thickness of fixture tixa tixe thixa tixe tix1 tixo tixt tixe
35 5 - - - - - - -
45 15 - - - - - - -
60 30 5 - - - - - -
65 - - 5 - - - - -
75 40 15 15 - 5 5 10 -
80 - - - - - - - -
Length of 85 - - 25 5 15 - - -
screw 90 - - - - - - - -
[mm] 95 - - 35 15 25 5 - -
100 - - - - - - - -
105 - - 45 25 35 15 - -
110 - - - - - - - -
115 - - - - 45 25 - -
120 - - - - - - 50 10
130 - - - - - - - -
135 - - - - - - 65 25
a) Please refer to the product catalogue on the Hilti website for standard portfolio
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Screw length and thickness of fixture for HUS-CR?

Anchor size 8 10
Embedmenth depth hoomi, Nnomz [mm] 60 80 70 90
Thickness of fixture it toe ot o
75 15 - - 5
Length of 80 - - - -
screw 85 - - 15 -
[mm] 90 - - B B
95 35 15 - -
100 - - - -
105 45 25 35 15

a) Please refer to the product catalogue on the Hilti website for standard portfolio
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Setting information

Setting details

Anchor size 6 8 10 14
Type HUS- HR HR, CR? HR, CR? HR
Non-cracked concrete
Nominal anchorage depth hyom [mm]| 30 55 50 60 80 60 70 90 70 | 110
Efective anchorage depth hy [mm]| 23 45 38 47 64 46 54 71 52 86
Nominal diameter of drill bit d, [mm] 6 8 10 14
Cutting diameter of drill bit dee  [mm] 6,4 8,45 10,45 14,5
Clearance hole diameter d; [mm] 9 12 14 18
Depth of drill hole h, [mmj| 40 | 65 | 60 [ 70 | 90 | 70 | 80 | 100 | 80 [ 120
Wrench size SW  [mm] 13 13 15 21
E(leaarcl;l(e(t;:)of countersunk d, [mm] ) } 21 )
Concrete Tt [NmM]| 20 -2 35 -2 -2 459 65
Installation ~ Solid m, Mz 12 Twst [NM]| - 10 -0 16 16 - 20 20 -0 -
torque Solid m, KS 12 Tost [NM]|[ -® 10 -0 16 16 - 20 20 -0 -
Aerated concrete T, [Nm]| -9 4 - 8 8 - 10 10 -9 -

a) Hand setting in concrete base material not allowed ( machine setting only)
b) Hilti does not recommend this setting process for this application.
c) Installation torque refer to HUS-HR only

HUS-HR (hexagonal head) HUS-CR (countersunk)
M6, M8, M10 and M14 M8 and M10
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10 mm 10 mm Pnom

Installation equipment
Anchor size M6 M8 M10 M14
Type HUS- HR HR, CR HR, CR HR
Rotary hammer TE2-TE 30
Drill bit TE-C3X 6/17 | TE-C3X 8/17 TE-C3X 10/22 TE-C3X 14/22
Socket wrench insert S-NSD 13 %2 (L) S-NSD 15 % (L) S-NSD 21 % (L)
Torx (CR type only) - S-SY TX 45 S-SY TX 50 -
Impact screw driver Hilti SIW 14-A,22-A Hilti SIW 22 T-A
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Setting parameters

Anchor size M6 M3 M10 M14
Type HUS- HR HR, CR HR, CR HR
Nominal anchorage depth h ]| 30 55 50 60 80 60 70 90 70 | 110
Minimum base material thickness  h,,, [mm]| 100 | 100 [ 100 | 100 | 120 | 120 | 120 | 140 | 140 | 160
Minimum spacing S, [mm]| 35 35 45 45 50 50 50 50 50 60

c ]
]

Minimum edge distance 35 | 35 | 45 | 45 | 50 | 50 | 50 | 50 | 50 | 60
Critical spacing for splitting failure  s..,, [mm]| 69 | 135 | 114 | 114 | 192 | 166 | 194 | 256 | 187 | 310

fcaﬂﬂf:' edge distance for spliting 1| 35 | 68 | 57 | 71 | 96 | 83 | 97 | 128 | 94 | 155

Critical spacing for concrete cone

Sen [Mm]| 69 | 135 | 114 | 114 | 192 | 166 | 194 | 256 | 187 | 310

failure
Critical gdge distance for concrete con [mmi| 35 | 68 | 57 | 71 o6 | 83 | 97 | 128 | 94 | 155
cone failure i
For spacing (edge distance) smaller than critical spacing (critical edge distance ) the design
/\\\

loads have to be reduced (see system design resistance ).

Critical spacing and critical edge distance for splitting failure apply only for non-cracked
concrete. For cracked concrete only the critical spacing and critical edge distance for
concrete cone failure are decidive.

Setting instructions
*For detailed information on installation see instruction for use given with the package of the product.
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Setting instruction
1. Make a cylinder hole 2. Clean the borehole

3. Install the screw anchor by impact screw driver 4. Ensure that the fixture is caught

@!
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Basic loading data (for a single anchor) in solid masonry units

All data in this section applies to:

- Load values valid for holes drilled with TE rotary hammers in hammering mod
- Correct anchor setting (see instruction for use, setting details)

- The core/material ratio may not exceed 15 % of a bed joint area

- The brim area around holes must be at least 70mm

- Edge distances, spacing and other influences, see below

- All data given in this section according to Hilti Technical Data

Nominal embedmenth depth

Anchor size M8 M10
Nominal embedment depth Nrom [mm] 60 70
Recommended loads for HUS-HR / HUS-CR
Anchor size M3 M10
Solid clay brick Mz 12/2,0 Tension Ngec [kN] 1,0 1,1
- DIN 105/EN 771-1
f,® 2 12 N/mm? Shear Vg, [kN] 2,0 23
Solid sand-lime brick Mz 12/2,0  Tension Ng,. [kN] 0,6 1,0
= DIN 106/EN 771-2
——— £, 2 12 N/mm? Shear Vgg [kN] 1,1 1,7
Aerated concrete PPW 6-0,4 Tension Nge. [kN] 0,2 0,4
DIN 4165/EN 771-4
f, @ 2 6 N/mm? Shear Vg, [kN] 0,4 0,9

Permissible anchor location in brick and block walls

Edge distance and spacing influence

- The technical data for HUS-HR anchors are reference loads for MZ 12 and KS 12. Due to the large variation of
natural stone slid bricks, on site anchor testing is recommended to validate technical data

The HUS-HR anchor was installed and tested in center of solid bricks as shown. The HUS-HR anchor was not
tested in the mortar joint between solid bricks or in hollow bricks, however a load reduction is expected

For brick walls where anchor position in brick can not be determined, 100 % anchor testing is recommended
Distance to free edge free edge to solid masonry (Mz and KS) units = 1770mm

- Distance to free edge free edge to solid masonry (autoclaved aerated gas concrete) units = 170mm

The minimum distance to horizontal and vertical mortar joint (c;,) is started in drawing below

Minimum anchor spacing (s,) in one brick/block is = 2*c,,

Limits

- Applied load to individual bricks may not exceed 1,0 kN without compression or 1,4 kN with compression

- All data is for multiple use for non-structural applications

- Plaster, graveling, lining or levelling courses are regarded as non-bearing and may not be taken into account for
the calculation of embedment depth

Coin=20mm
Crnin ' 100 % of the load
5
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HKD Flush anchor

Everyday standard set flush anchor

Anchor version Benefits

Simple and well proven

Approved and tested

HKD -
(M6-M20) - Reliable setting with simple visual
check
- Versatile
- For medium-duty fastening with
HKD-SR bolts or threaded rods
(M6-M20) . . ) i
" - Available in various materials and
o sizes for maximized coverage of
% possible applications
c
o HKD-ER
S (M6-M20)
[}
=
=
=
-E Load conditions
=
k]
0}
=
>
© Non-cracked Static/
(] concrete quasi-static
I
Installation conditions Other information
Hammer European CE PROFIS Corrosion
drilled holes Technical conformity Engineering resistance
Assessment Suite
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment 2 CSTB, Marne-la-Vallee ETA-02/0032 / 2015-01-07

a) All data given in this section according to ETA-02/0032 issue 2015-01-07
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Push-in anchor which is placed into a drill hole and anchored by deformation controlled expansion, approved for
use in un-cracked concrete.

- The anchor shall have European Technical Assessment (ETA); evaluating performance in un-cracked concrete

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Anchor shall have corrosion resistance of min. 5um galvanization

- Anchor shall be approved for installation using machine setting tools recommended by the manufacturer

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

- Anchor shall be approved for proper setting verification through visual inspection (“4 marks”) when set with a
manual tool or machine tool followed by manual tool recommended by the manufacturer

Basic loading data (for a single anchor)

All data in this section applies to:

- Static and quasi-static loading

Correct setting (See setting instruction)

No edge distance and spacing influence

Concrete as specified in the table

Steel failure

Minimum base material thickness

Concrete C 20/25, f, ..,.=25 N/mm?2. Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.

Screw or rod with steel grade 5.8 (carboon steel) and / or A4-70 (stainless steel)

Characteristic resistance @
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28 1 285|388 |28 | s
Anchor size o X 5 S ] S 3
8y | 22 | S | Sh | 22 | §
=c 5 | €8 | E£ | €8 =
HKD 63 8,3 128 | 178 | 264 | 361
Tension N kN
ension Pax HKD-SR, HKD-ER NI 53 8.3 128 | 178 | 264 | 361
HKD 5,0 8,6 11,0 | 183 | 338 | 490
Shear N HKD-SR, HKD-ER NI 52 8,4 105 | 187 | 321 | 510
a) Includes material partial factor according to ETA-02/0032 issue 2015-01-07
b) Hilti Technical Data
Design resistance @
=8| s%| 35|33 |28 s
™ X
Anchor size o X 3o S ] 32 3
=c 5 | 28 | Ec | E8 =
HKD 42 55 85 19 | 176 | 240
Tension N kN
ension Neo HKD-SR, HKD-ER NI 55 46 7.1 9.9 176 | 240
HKD 40 6,9 88 146 | 270 | 394
Shear N kN
©ar Nra HKD-SR, HKD-ER (kNI 57 55 6,9 123 | 211 | 336

a) Includes material partial factor according to ETA-02/0032 issue 2015-01-07
b) Hilti Technical Data
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Recommended loads ?

280 g% |95 | 33| 98| g
X
Anchor size T = 3 ] S 3
== | 25 | =5 | E2 | =5 =
HKD 2.1 2.8 43 5.9 88 12,0
Tension N KN
NSION Navee HKD-SR, HKD-ER (kNI 55 2.8 43 59 88 12,0
HKD 1,7 2.1 37 6.1 1,3 | 163
Shear N KN
©ar Nree HKD-SR, HKD-ER NI 5 2,8 3,5 6,2 107 | 17,0
a) Includes global safety factor of 3.0
b) Hilti Technical Data
@
o Materials
~
[&]
% Mechanical properties
g Anchor size M6 | M8 | M10 | M10 | M12 | M16
£ Nominal tensile . HKD (e |570_| 570 [ 570 | 570 | 640 | 590
> strength u HKD-SR, HKD-ER 540 | 540 | 540 | 540 | - | 540
=)
3 HKD 460 | 460 | 460 | 480 | 510 | 470
Yield strength f N/mm2
E ied streng e HKD-SR, HKD-ER VMM 355 | 355 | 355 | 355 | - | 355
B Stressed R HKD mm |_207 | 267 [ 327 [ 601 | 105 [ 167
2 cross-section s HKD-SR, HKD-ER 209 | 261 | 288 | 58,7 | - 163
= HKD 323 | 546 | 82,9 | 184 | 431 | 850
> Moment of resist w o . : :
3 oment ot resistance HKD-SR, HKD-ER ™™ ["50 | 79 | 110 | 264 | 602 | 1191
2 Char. bending With 5.8 Gr. Steel 76 | 187 | 374 | 655 | 167 | 325
resistance for rod M’ HKD-SR [Nm]
or bolt HKD-ER with A4-70 1 26 | 52 | 92 | 187 | 454
Material quality
Part Material
Anchor bod HKD Cold formed steel / galvanized to min. 5 ym
Y HKD-SR, HKD-ER Stainless steel, 1.4401, 1.4404, 1.4571
Expansion plu HKD Cold formed steel
P plug HKD-SR, HKD-ER Stainless steel, 1.4401, 1.4404, 1.4571
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Anchor dimensions of HKD, HKD-SR, HKD-ER ?

8198319533 | 98| g
X
Anchor size o E& 3 ] & 3
=c | 25 | =3 | Ec | =5 | =
Eff. anchorage depth he [mm] 25 30 40 50 65 80
Anchor diameter d, [mm] 7,9 10 12 14,9 19,8 24,8
Plug diameter d, [mm] 5,1 6,5 8,2 10,3 13,8 16,4
Plug length I, [mm] 10 12 16 20 29 30
a) Please refer to the product catalogue on the Hilti Hong Kong website for standard portfolio
b) Hilti Technical Data
Anchor body Expansion plugs »
—
HKD HKD-SR _8
S}
I i (I i ~ “ s
i e, I ;O N == A B e = -
[}
I1 It =
her hes >
=
©
HKD-ER =
=
R s E— 8
géfl—i' T*fj; IS
>
S
het @®
[0}
T
Setting information
Setting details
—_ ~ —_ — —_
g | 82 | $S§ | 88 | €8 ]
X
Anchor size A2 | X5 | 83X [ X | & 3
sY s = & = &l = 62 =
= s | E8 | E2 | E8 =
Effective embedment depth hes [mm] 25 30 40 50 65 80
Nominal diameter of drill bit d, [mm] 8 10 12 15 20 25
Cutting diameter of drill bit dew < [mm] 8,45 10,5 12,5 15,5 20,5 25,5
Depth of drill hole h, 2 [mm] 27 33 43 54 70 85
Screwing depth s min 6 8 10 12 16 20
Thread engagement depth g max 12 14,5 18 23,5 30,5 42
Dlameter of clearance hole in the ds 7 9 12 14 18 2
fixture
Max. torque moment Tins 4 8 15 35 60 100
757
g
S 777 |
7S
AN
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Installation equipment

Part M6 M8 M10 M12 M16 M20
Rotary hammer for setting TE2-TE 16 TE 16 — TE 50

. ) HSD-M
Machine setting tool HSD-TE CX 6x25/30 8x25/30 10x40 12x50 16x65 20x80
Expansion plug HSD-G 6x25/30 8x25/30 10x40 12x50 16x65 20x80
Other tools hammer, torque wrench, blow up pump

Setting parameters ?

M8x30
(5/16”x30)
M10x40
(3/8”x40)
M16x65
(5/8”x65)
M20x80

0
Anchor size g
=

Minimum base material thickness min [mm] | 100 100 100 100 130 160

o
-
N
(6]

Minimum spacing and minimum edge distance mn__Mm] | 60 60 8 130 | 160

wn  [Mm]| 80 60 80 125 130 160

Mini ing HKD
Inimum spacing > [mm]| 140 | 105 | 140 | 175 | 230 | 280

h
S,
HKD-SR/ HKD-ER Cmn  [mm]| 88 105 140 175 230 280
S,
C
C,

-+ [mm]| 100 | 80 | 140 | 175 | 230 | 280

Mini dge distance HKD
inimum edge distance s> [mm]| 150 | 120 | 80 | 125 | 130 | 160

Critical spacing and edge distance for splitting ~_Sesp  [mm]| 200 | 210 | 280 | 350 | 455 | 560

failure HKD Corn [mm] | 100 105 140 175 227 280
Critical spacing and edge distance for splitting ~_Sesp  [mMm]| 176 | 210 | 280 | 350 | 455 | 560
failure HKD-SR / HKD-ER Corn [mm] 88 105 140 175 227 280
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Critical spacing and edge distance for concrete _Sen  [mm] | 80 90 120 | 150 | 195 | 240

cone failure HKD / HKD-SR / HKD-ER con [mm]| 40 | 45 | 60 | 75 | 97 | 120

a) Hilti Technical Data

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have
to be reduced.
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*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

Setting instruction

1. Drilling 2. Cleaning
O |
:T
PN
3. Inserting the anchor 4. Setting tools
e —— )
=4

5. Inserting the tools 6. Inserting the tools

7. Attaching the belonging washer

=4 w§
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HKYV Flush anchor

Economical flush anchor

Anchor version Benefits

- Simple and well proven

HKV - Reliable setting thanks to simple
(M6-M16) visual check
- Versatile

- For medium-duty fastening with
bolts or threaded rods

HKV-R2
(M8-M12)

Base material

Non-cracked
concrete

Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti’s technical team for further details.

- Push-in anchor which is placed into a drill hole and anchored by deformation controlled expansion for use in un-
cracked concrete.

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- Anchor must have corrosion resistance of min. 5um galvanization

- Anchor must have corrosion resistance of A2 stainless steel

- The recommended tension load of the anchor should not be not less than __kN in cracked concrete with concrete
strength at 25N/mm? (including overall global safety factor=3)

- Effective anchorage depth of the anchor should not exceed __mm

- Anchor shall be approved for proper setting verification through visual inspection (“4 marks”) when set with a
manual tool or machine tool followed by manual tool recommended by the manufacturer

Basic loading data (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Concrete as specified in the table

- Minimum base material thickness

- Concrete C 20/25, f, ..,.=25 N/mm?2. Concrete strength influence factor can be applied when concrete grade >
C20/25, when steel failure does not govern.

- Screw or rod with steel grade 5.8 (carboon steel) and / or A4-70 (stainless steel)
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M6x25 M8x30 | M10x30 | M10x40 | M12x50 | M16x65

Characteristic resistance

Anchor size (1/47x25) |(5/16"x30)| (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Tension N, IkN] 42 5,9 5,9 9,1 12,7 26,5
Shear N, [kN] 5,0 8,6 10,0 10,0 18,3 33,8

Design resistance

M6x25 M8x30 | M10x30 | M10x40 | M12x50 | M16x65

el iz (1/47x25) |(5/16"x30)| (3/8"x30) | (3/8”x40) | (1/2”x50) | (5/87x65)
Tension Ngg [kN] 2,8 3,9 3,9 6,1 8,5 17,6
Shear N, [kN] 4,0 6,9 8,0 8,0 14,6 27,0

Recommended loads

M6x25 M8x30 | M10x30 | M10x40 | M12x50 | M16x65

Anchor size (1/47x25) |(5/16"x30)| (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Tension Ne,, [kN] 1,4 2,0 2,0 3,0 4,2 8,8
Shear Ny, [kN] 17 2,9 33 33 6.1 13

a) Includes global safety factor of 3.0

Materials

Mechanical properties
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. M10x40 | M12x50 | M16x65
Anchor size M6x25 M8x30 | M10x30 (3/8"x40) | (1/2”x50) | (5/8"x65)
Nominal tensile strength fux [N/mm?] 570 570 570 570 570 640
Yield strength fi [N/mm?] 460 460 460 460 460 510
20,7 26,7 32,7 32,7 60,1 105
Stressed cross-section A, [mm?] 173 2746 399 399 706
32,3 54,6 82,9 82,9 184 431
Moment of resistance w [mm?] 282 558 974 974 2298
Char. bending resistance for 1, (Nm] 7,6 18,7 37,4 37,4 65,5 167
rod or bolt with 5.8 steel grade — "*® 10,4 16,5 239 24,5 42,4 -
Material quality
Part Material
HKV Steel Fe/Zn5 galvanized to min. 5 ym
Anchor bod
nehorbody HKV-R2 | Stainless steel, A2
Expansion plu HKV Steel material
P pug HKV-R2 | Stainless steel, A2
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Anchor dimension?

Anchor size Mé6x25 M8x30 | M10x30 | M10x40 | M12x50 | M16x65
(1/4”x25) |(5/16”x30)| (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Effective anchorage depth hes [mm] 25 30 30 40 50 65
9,95 (9,9) (11,8 (11,9 14,9 (15,85) 19,75
Anchor diameter d, [mm] 7,9 ©.9) ( ) 11,95 ( )
6,5 (6,35 8,2 (7,86) (10,3 (10,2 13,8
Diameter of cone bolt d, [mm] 5,1 ( ) 8,2 ( ) ( )
16 (16,2 29
Length of expansion sleeve |, [mm] 10 12 12 (16.2) 20
a) Please refer to the product catalogue on the Hilti website for standard portfolio
- Anchor body Expansion plugs
2 R E = o T I |
1: =1 W
e V- v
-g - I1 - l4
=
>
5 Per
©
=
=
k] P .
g Setting information
} Setting details
8 . M6x25 M8x30 | M10x30 [ M10x40 | M12x50 | M16x65
Anchor size
T (1/4”x25) |(5/16”x30)| (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Effective anchorage depth hes [mm] 25 30 30 40 50 65
Nominal diameter of drill bit  d, [mm] 8 10 12 12 15 (16) @ 20
Cutting diameter of drill bit dy S [mm] 8,45 10,5 13(12,5)?| 12,5 |[155(16,5%| 20,5
Depth of drill hole h, 2 [mm] 27 33 33 43 54 70
plametler of clearance hole dis [mm] 7 9 12 12 14 18
in the fixture
Torque moment Tinst [Nm] 4 8 15 15 35 60
) lg min [mm] 6 8 10 10 12 16
S depth -
crewing dep lowe?  [mm]| 10 12 105 155 20,0 255

a) Drill bit diameter for metric/fractional

3

. 0100000, W [—— »I
ul //////// -l Hi ﬁ b
N
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Anchor size M6x25 M8x30 M10x30 | M10x40 | M12x50 | M16x65
(1/4”x25) |(5/16”x30) | (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Minimum base material > ol 100 100 100 100 100 130
thickness
Minimum spacing Smin = [mm] 200 200 200 200 200 260
Minimum edge distance ¢, 2 150 150 150 150 150 195
Installation equipment
A . M6x25 M8x30 M10x30 | M10x40 | M12x50 | M16x65
nchor size » ” » 2 ” ”
(1/4”x25) |(5/16”x30) | (3/8”x30) | (3/8”x40) | (1/2”x50) | (5/8”x65)
Rotary hammer for settin TE2 ~TE30 TE16_TE S0
i 9 TE1-TE 30 -
Machine setting tool HSD-M
2 2 10x2 10x4 12 1
Hand setting ool HSD-G 6x25/30 | 8x25/30 0x25/30 0x40 x50 6x65
Other tools hammer, torque wrench, blow up pump

Setting instructions

*For detailed information on installation see instruction for use given with the package of the product.

Setting instruction

1. Drilling

eSS

2. Cleaning

3. Inserting the anchor

i "l

4. Setting tools

=
HSD-G * -

HSD-M

5. Inserting the tools

6. Inserting the tools

7. Attaching the belonging washer

= hepr

Jan-2021
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HAP 1.15 Hoist anchor plate

Proven solution for hoisting applications

Anchor version Benefits

- No limitation in load direction, hook (shackle) can rotate and
swivel, symmetric design of base plate with 4 anchors

Design fits application requirements of vibratory dynamic
loads from motorized hoisting with dynamic safety factor of 1.8

Anchorage of hoist point can be designed with PROFIS
Anchor software, cracked and un-cracked concrete, = C20/25

- Recommended anchor HST3 M12 (h,=70mm)
Two or more HAP 1.15 can be combined to increase total WLL

Delivered pre-assembled (one piece), no need for assembly

Compact design, only 155 x 155 x 52 mm (when shackle is
folded to plate)

Global safety factor of 4 for all steel connections

Applications

The HAP 1.15 is designed for temporary and permanent application under dry indoor conditions, to be used as post
installed “master hoist point” for installation and/or maintenance in elevator shafts. It can be used with manual or
motor hoists and bears a working load up to 1.15 metric tons in variable directions.

Basic loading data (for a single anchor)
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Data for WLL,,, applies to

- Correct design of anchorage (see “design of anchorage”)

- Correct setting of anchors

- No edge distance influence

- Cracked concrete, C20/25, fy oo = 25 N'mm’

- Cracked concrete, ACI 318-14 design (cylindrical test method): . = 2500 psi
- No shock loading; vibratory dynamic safety factor v, up to 1.8

Single point Single pulley Fixed motor hoist
o/
LA
a<20° WLL total [metric ton] 1,15 2,25 0,55
20° <a<45° WLL total [metric ton] 1,15 2,10 0,50
45° < a <60° WLL total [metric ton] 1,15 2,00 0,45
60° <a<90° WLL total [metric ton] 1,15 1,60 0,40
90° <a<120° WLL total [metric ton] Not applicable 1,15 Not applicable

a) Keep distance of min. 4 x hef between anchors of the two HAP’s
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HAP 1.15 is designed to be used as hoist point for lifting loads under variable directions in elevator installation or
maintenance.

Design of anchorage

The design of an anchorage for the HAP 1.15 must account for varying load conditions (varying directions, dynamic
effects, etc.) For this the anchorage for HAP 1.15 has to be designed according to extreme load cases: A concrete
anchor can only be considered as suitable for use with the HAP 1.15 hoist point if the approved anchor satisfies
ALL of the following load scenarios (e.g. by PROFIS calculation1) with ETAG or ICC calculation method:

ETA Design

- Base material: acc. to onsite conditions
- Cracked or un-cracked concrete

- Slab thickness: onsite slab thickness?
- Dimensions of baseplate see picture g z @
- Partial safety factor for load y,= 1.8 o
g
Load scenario 1 (pure tension): =
®©
F, 20.7 kN y °
1S
>
Load scenario 2 (diagonal 45°): 5
©
F, 14.6 kN c
Fy 10.4 kN _g
F, 10.4 kN [0}
M, 0.38 kNm E
M, 0.38 kNm - =
®
o)
Load scenario 3 (diagonal shear): 2t
F, 14.6 kN .
F, 14.6 kN X
M, 0.54 kN
M 0.54 kNm

Y

For use of HAP 1.15 as ETAG approved anchorage, Hilti recommends use of HST3 M12

" Free download of PROFIS Anchor design software from www.hilti.com Service & Support
2 Minimum slab thickness according to tech. data of applied anchors
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Onsite qualification

1.

Make sure anchors for the HAP 1.15 are correctly installed. Make sure shackle is
not attached (de-install shackle if necessary). Connect ring bolt adapter of HAT 30
to center bolt.

. Connect HAT 30 with ring bolt adapter and position the tester with edges of tester

baseplate parallel to edges of HAP plate.

Turn crank in clockwise direction until legs are in contact with the base material.
Check that pullout force acts parallel to the axis of the anchors and parallel to the
legs of the HAT 30 and HAP 1.15 is centered with HAT 30.

. Set the red hand of the gauge to zero.

. Hold the HAT 30 by the grip while increasing the load on the HAP 1.15 by turning

the crank in a clockwise direction. Increase the load until proof load of 26.5 kN is
attained.

. Keep the proof load on HAP 1.15 for at least 5 minutes.

. Check the load on the HAT 30 after 5 minutes (black hand) and note down the

difference to the initially applied proof load (red hand).
Release the load by turning the crank counterclockwise.

. Remove HAT 30 and ring bolt adapter.

Perform visual check on HAP 1.15 and base material (damages, deformations,
cracks).

The Hoist Anchor Kit has passed the test and can be loaded with a maximal

working load of 1.15 metric tons if the following requirements are met:

- The applied proof load of 26.5 kN decreased less than 10% during the 5 minutes
test duration

- No damage or deformation of the HAP 1.15

- No damage (e.g. cracks) in the base material

. Install the shackle and plug in the safety pin, optional is to mark or label the HAP

1.15 with date of proof loading, name of testing person
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Materials

Material quality

Part Material / Mechanical properties or standard
Shackle axis Galvanized steel R, > 550N/mm?

Material, functional dimensions and mech. properties acc.
to EN 13889, coated with 100my powder laque

Eye Bolt Galvanized steel R, > 550N/mm?
Base plate Galvanized steel R, > 355N/mm?

Shackle (U-bolt)

Setting information
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5l e
HAP 1.15
Minimum base material thickness Niin [mm] | according to technical data of applied anchors
Spacing (Hoist Anchor Plate) s [mm] | 110
Edge distance (] according to technical data of applied anchors ®

a) For smaller edge distances the design loads have to be reduced (see ETAG 001, Annex C).
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Setting instructions
*For detailed information on installation see instruction for use given with the package of the product

HST3 M12

Heavy / medium duty metal anchors
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HRD Plastic frame anchor

Everyday standard plastic frame anchor suitable for wide range of base materials

Anchor version

HRD-C
HRD-CR
(M8)

HRD-C
HRD-CR
(M10)

Base material

Benefits

- Innovative screw design for
better hold

- Suitable on practically all base
materials

- Flexible embedment depth
(approved at 50mm and
70mm)

- Suitable for fastening
thicknesses up to 260mm

- Pre-assembled for optimum
handling and fastening quality

Non-cracked Solid brick  Hollow brick  Autoclaved Drywall Prestressed
concrete aerated hollow core
concrete slabs

Other information

¥y
x *
o *
x
xx*

Load conditions

Window
frame

Tension zone @ Fire European CE
resistance Technical conformity
Assessment
a) Redundant fastening for non-structural fixing only

Approvals / certificates

Description Authority / Laboratory No. / date of issue

European Technical Assessment DIBt, Berlin ETA-07/2019 / 2018-06-28

Fire test report MFPA, Leipzig GS 3.2/10-157-1/ 2010-09-02

Window frame report® Ift, Rosenheim

Ift report 105 33035 / 2007-07-09

a) All data given in this section according ETA-07/0219 issue 2018-06-28. The anchor is to be used only for redundant fastening

for non-structural applications
b) Only available for HRD 8

Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based

on the specific application needs. Please contact Hilti’s technical team for further details.

- Plastic anchor with ribbed surface for toggling in hollow material, made of polyamide PA6 and an accompanying
specific screw of galvanized steel or stainless steel; for use in concrete, solid brick, hollow brick, aerated concrete

and drywall.

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment
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Basic loading data

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Base material as specified in the table

- Minimum base material thickness

- Steel failure

- Shear without lever arm

- Anchor in redundant fastening

- The additional Hilti recommended data, not part of the approval

Characteristic resistance

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

b) Values for hot-dipped galvanized carbon steel

c) Values for stainless steel

Anchor size HRD 8 HRD 10
hpom  [Mmm] 50 50 70 90
Fre [kN] 2,0 3,0 6,0 -
Concrete C12/15 Ve  [kN] | 6,9/6,69| 10,6/10,12/11,19 -
Fre [kN] 3,0 45 | 85 .
Concrete C16/20 — C50/60 Ve [kN] | 6.9/669 | 106/1049/11.19 N
a) Values for hot-dipped galvanized carbon steel
b) Values for stainless steel
Design resistance
Anchor size HRD 8 HRD 10
hpom  [Mmm] 50 50 70 90
) [kN] 11 1,7 3,3 -
te C12/1
Conerete C12/15 Vee [KN] |55/529| 85/819/85 -
Ngq [kN] 1,7 2,5 4,7 -
te C16/20 —
Concrete C16/20 — C50/60 Ve, [kN] |55/527 85/817/859 n
a) Values for hot-dipped galvanized carbon steel 14
b) Values for stainless steel _8
o
&
Recommended loads ? =
Anchor size HRD 8 HRD 10 @
hoom __[mm] |50 50 70 90 E
Nree  [kN] 0,8 1,2 2,4 - o
C te C12/15 =
onerete Veee [KN] |3.9/37%| 61/589/619 } 5
Neee  [kN] 1,2 1,8 3,4 5 =
C te C16/20 — C50/60 =
oncrete Veee [KN] [39/37%| 6,1/587/6,19 > =
=
2
=
L
b7}
©
o
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Characteristic resistance for pull-out failure (plastic sleeve) for use in concrete

Anchor size | HRDS HRD 10
In standard concrete slabs
Embedment depth hpom=  [Mm] 50 50 70
o . 2C16/20 Ng, [kN] 3,0 4,5 8,5
Characteristic r nce C12/15 Nu,  [N] 2.0 3.0 6.0
Partial safety factor Yae? 1,8
In thin skins (weather resistant skins of external wall panels)
Embedment depth Npom  [MM] - 50 -
L ) h=100mm 2C16/20 Ng,, [kN] - 3,5 -
Characteristic resistance to 400mm C12/15 Ne,  IKN] . 25 .
Partial safety factor Yo ? 1,8
In precast prestressed hollow cored slabs
Embedment depth hpom=  [Mm] - 50 -
d,225mm 2C16/20 Ng, [kN] - 0,6 -
. ) d,230mm 2C16/20  Ng, [kN] - 1,5 -
Characteristic resistance 4,535mm C16/20 Nay [KN] - 25 .
d,240mm 2C16/20  Ng, [kN] - 3,5 -
Partial safety factor Yre? 1,8

a) In absence of other regulations

Requirements for redundant fastening

The definition of redundant fastening according to Member States is given in ETAG 020. In Absence of a
definition by a Member State the following default values may be taken

Maximum number of

Minimum number of anchors per

Maximum design load of action

fixing points fixing point N, per fixing point?
3 1 3 [kN]
4 1 4,5 [kN]
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Materials

Mechanical properties

Anchor size HRD 8 HRD 10
Galvanized Stainless Galvanized Hot-deep Stainless

steel steel steel galvanized steel
Nominal tensile strength f,, [N/mm?] 600 580 600 600 630
Yield strength f,, [N/mm?] 480 450 480 480 480
Stressed cross-section A, [mm?] 22,9 22,9 35,3 33,7 35,3
Moment of resistance W [mm?] 15,5 15,5 29,5 27,6 29,5
Char. bending resistance M%; ¢ [Nm] 1.1 10,8 21,3 19,9 22,3

Material quality

Part Material
Sleeve Polyamide, colour red
HRD-C, -H, -K, -P Carbon steel, galvanized to min.5 um
HRD-HF Carbon steel, hot-dip galvanized to min. 65 um

Stainless steel, corrosion class II: 1.4301 / 1.4567

i.e. A2 acc. to 1ISO3506

Stainless steel, corrosion class Ill: 1.4362/1.4401/1.4404/1.4571/
1.4578 i.e. A4 acc. to ISO3506

Screw HRD-CR2, -HR2, -KR2, -PR2

HRD-CR, -HR, -KR, -PR

Anchor dimension

Anchor size HRD 8 HRD 10
Minimum thickness of fixture txmin  [MM] 0 0
Maximum thickness of fixture txmax  [MM] 90 260
Diameter of the sleeve doom  [Mm] 8 10
Minimum length of the sleeve Limin  [mm] 60 60
Maximum length of the sleeve limax  [MmM] 140 310 g
Diameter of plastic washer dpw  [mm] - 17,5 -8
Thickness of plastic washer tow [mm] - 2 %
Diameter of the screw ds [mm] 6 7 ©
Minimum length of the screw Lmin  [MmM] 65 65 ©
Maximum length of the screw ymax  [MmM] 145 315 E
Head diameter of countersunk screw dgc [mm] " 14 _qc’
Head diameter of hexhead screw dg,  [mm] - 17,5 §
Anchor sleeve P 3 = -*?
o (S THIETN wo... S
S o
£a =
" 0
) o

Special screw
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Setting information

Installation temperature
-10°C to +40°C

Service temperature range

Hilti HRD frame anchors may be applied in the temperature range given below.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range

-40 °C to +80 °C

+50 °C

+80 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal
cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Setting details

Anchor size HRD 8 HRD 10
Drill hole diameter d, [mm] 8 10
Cutting diameter of drill bit Aoy £ [mm] 8,45 10,45
hy 2 [mm] 60 60
Depth of drilled hole to deepest point h,2 [mm] - 80
his2 [mm] - 1002
. . hncm 1 2 [mm] 50 50
Overall plastic anchor embedment depth in
. Nhom22  [MmM] - 70
base material :
hooma2  [mm] - 909
@ Diameter of clearance Countersunk screw  d; < [mm] 8,5 11
_8 hole in the fixture Hexhead screw d; < [mm] - 12
8 a) Forusein AAC
@®©
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Setting parameters

Anchor size HRD 8 HRD 10
Poom [mm] 50 50 70
Minimum base material | Concrete Piin [mm] 100 100 120
thickness Concrete thin skin ~ h,,, [mm] - 40 -
i 100 50
Concrete 2C16/20  —Smn MMl
Minimum spacin forcz [mm] 50 1009
pacms Concrete C12/15  —Smn MM 140 70
oncrete forcz [mm] 70 1409
i 50 50
Concrete 2C16/20  —~mn[MM]
. . fors= [mm] 100 1509
Minimum edge distance
Concrete C12/15 Crin [mm] 70 70
onerete fors= [mm 140 2109
Critical spacing in Concrete 2C16/20 Sern [mm] 62 80 125
concrete® Concrete C12/15 Sern [mm] 68 90 135
Critical edge distance in | Concrete 2C16/20  cy [mm] 100 100
concrete® Concrete C12/15 Corn [mm] 140 140

a) For spacing larger than the critical spacing each anchor in a group can be considered in design
b) For edge distance smaller than critical edge distance the design loads
c¢) Linear interpolation allowed
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Installation equipment

Anchor size HRD 8 HRD 10
Rotary hammer TE 2- TE16
Other tools Hammer, Screwdriver

Admissible anchor positons, min. spacing and edge distance of anchors and distance between anchor
groups in precast pre-stressed hollow core slabs

Anchor size HRD 8 HRD 10
Qverall plasic anc_hor embedment depth B> [mm] ) 50
in the base material
Bottom flange thickness dy 2 [mm] - 25
Core distance 2 [mm] - 100
Prestressing steel distance 2 [mm] - 100
Distance petween anchor position and a > [mm] } 50
prestressing steel 3
Minimum edge distance Cnin 2 [mm] - 100
Minimum anchor spacing Spin = [mm] - 100
Minimum distance between anchor groups Amin 2 [mm] - 100
Schemes of distances and spacing
Admissible anchor ie i Hollow core
position b > /
| i | &

|

| ! : i Prestressing
— -~ — steel

c1, 2z edge distances
$1, % anchor spacings

ai, 8z distances between
anchor groups
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Setting instructions

*For detailed information on installation see instruction for use given with the package of the product.

Setting instruction for HRD
1. Drilling 2. Cleaning the hole and inserting the anchor

/-
/

3. Inserting the anchor 4. Setting tools

T30 (HRD 8)
T40 (HRO 10)

Additional preparation in case of application in precast prestressed hollow core slabs
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1. Location of pre-stressed bars 2. Marking location of pre-stressed bars
7\ ° . 7\
= T
)
\e I
3. Marking location of pre-stressed bars 4. Drilling
\/ N \ / \
E > 100 mm
® [ ] [ ¥
[ (
%\\ R\‘ =50 mm =50 mm
N\ 1 \\
(S
dy=010mm
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HPS-1 Plastic anchor

Economical plastic impact anchor

Anchor version Benefits

- Impact anchor for light frames,
battens and profiles

P - o —J HPS-1 - Impact and temperature resistant
(M4-M8) P P
- High quality plastic

Base material

Non-cracked Solid brick  Hollow brick  Autoclaved
concrete aerated
concrete

Basic loading data

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Base material as specified in the table

- Minimum base material thickness

- Loads shall be reduced if the temperature sustains above 40°C

Recommended loads ?

- 5/5- | 6/0- | 6/30- 810- | 8/60-
IS 40 | 50 | 55 | 625 | e0 | B0 | 80 | 8100

Ngg [kN] 0,05 0,10 0,15 0,25 0,25 0,30 0,40 0,40

>
Concrete 2 C16/20 Ves [KN] | 0,15 | 0,30 | 0,35 | 0,55 | 0,35 | 0,50 | 0,90 | 0,50

a) With overall global safety factor y = 5 to the characteristic loads and a partial safety factor of y = 1,4 to the design values

w
—
o
d=
[&)
C
@©
©
S
[0)
S
—
[0
=
£
o
~
>
2
=)
©
-
=
=)
=
L
=
()
®©
o

163 | HPS-1 Plastic anchor Jan-2021



=TT

Materials

Material quality

Part Material
Sleeve Polyamide 6.6

Carbon steel, galvanised to min. 5um
Screw Stainless steel, grade A2

Stainless steel, grade A2, copper-plated

Setting information

Installation temperature
-10°C to +40°C

Service temperature range
Hilti HPS-1 impact anchor may be applied in the temperature range below.

Base material Max. long term base Max. short term base
Temperature range . .

temperature material temperature material temperature
Temperature range -40 °C to +80 °C +50 °C +80 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal
cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Setting details n
Anchor HPS-1 4 HPS-15 HPS-1 6 HPS-18 %
Nominal diameter of drill bit d, [mm] 4 5 6 8 %
Cutting diameter of drill bit de s [mm] 4,35 5,35 6,4 8,45 =
Depth of drill hole h, 2 [mm] 25 30 40 50 o
Effective anchorage depth hpom  [MmM] 20 20 25 30 E
Anchor length | [mm] 21,5 22-37 27 - 67 28,5-132,5 _Clc>
Max fixture thickness tix [mm] 2 15 40 100 °

~
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Installation equipment

Anchor HPS-14 | HPS-15 | HPS16 | HPs-18
Rotary hammer TE2 -TE16

Other tools Screwdriver
Setting parameters HPS-1

Anchor HPS-1 4 HPS-15 HPS-1 6 HPS-18
Spacing s [mm] 20 25 30 35
Edge distance c [mm] 20 25 30 35

Setting instructions
*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

1. Drill hole with drill bit

2. Install anchor

3.Hammer in anchor

V777 7
%//////
VIV LTRSS
v/ 7/7/72/7/ /A
7 fIS
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HUD-2 / HUD-1 Plastic Anchor

Economical universal plastic anchor

Anchor version Benefits
- Flat setting
HUD-2 - Flexibility of screw length
(5, 6, 8) - Suitable for use in a wide range

of base materials

HUD-1
(10, 12, 14)

Base material

Non-cracked Solid brick ~ Hollow brick  Autoclaved Drywall
concrete aerated
concrete

Recommended general notes

*The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti’s technical team for further details.

- Plastic anchor with ribbed surface for toggling in hollow material and fins (to prevent the anchor turning in the
hole), made of polyamide PAB, for use in concrete, solid brick, hollow brick, aerated concrete and drywall.

- Plastic anchor shall have manufacturer information on volatile organic compunds (VOC) content.

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

Basic loading data

All data in this section applies to:

- Correct setting (See setting instruction)

- Load data are only valid for the specified woodscrew type
- No edge distance and spacing influence

- Base material as specified in the table.

- Minimum base material thickness

167 | HUD-2 / HUD-1 Plastic Anchor Jan-2021



Characteristic resistance

=TT

Anchor size HUD-2 HUD-1
5x25 6x30 8x40 10x50 12x60 14x70
Screw type? C C C W W W
N [kN] 0,60 1,2 2,5 7 10 15
> C16/2 R
Concrete 2 C16/20 Voo [KN] . - . " 15 28

a) Screw type: W: Wood-screw C: Chipboard screw. Load data are valid for the mentioned woodscrew type, if other types or
different screws are used the load capacity may decrease.

Design resistance

Anchor size HUD-2 HUD-1
5x25 6x30 8x40 10x50 12x60 14x70
Screw type? C C C W W W
Nrg  [kN] 0,17 0,34 0,70 1,96 2,80 4,20
>
Concrete = C16/20 Ve, [KN] - . - 3.08 4.20 7.84

a) Screw type: W: Wood-screw C: Chipboard screw. Load data are valid for the mentioned woodscrew type, if other types or
different screws are used the load capacity may decrease.

Recommended loads ®

Anchor size HUD-2 HUD-1
5x25 6x30 8x40 10x50 12x60 14x70
Screw type? (0] C C W W w
Ngee  [KN] 0,12 0,24 0,5 1,4 2 3
>
Concrete 2 C16/20 Voo, [KN] N . - 2.2 3 56

a) Screw type: W: Wood-screw C: Chipboard screw. Load data are valid for the mentioned woodscrew type, if other types or

different screws are used the load capacity may decrease.
b) With overall global safety factor y = 5 to the characteristic loads and a partial safety factor of y = 1,4 to the design values.
c) chipboard screw 4x40: outer diameter 3,9 mm, core diameter 2,4 mm

chipboard screw 5x50: outer diameter 4,8 mm, core diameter 2,9 mm

chipboard screw 6x50: outer diameter 5,8 mm, core diameter 3,8 mm

Materials

Material quality

Part Material
Plastic sleeve Polyamide 6
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Setting information

Service temperature range

Hilti HUD-1 universal anchor may be applied in the temperature range given below.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range

-40 °C to +80 °C

+50 °C

+80 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Setting details

Anchor size 5x25 6x30 8x40 10x50 12x60 14x70
Nominal diameter of drill bit d, [mm] 5 6 8 10 12 14
Cutting diameter of drill bit dee £ [mm] 5,35 6,4 8,45 10,45 12,5 14,5
Depth of drill hole h;2 [mm] 30 35 45 65 80 90
Effective anchorage depth hoom  [Mm] 25 30 40 50 60 70
Anchor length | [mm] 25 30 40 50 60 70
Max fixture thickness tix [mm] Depending on screw length

Installation temperature [°C] -10 to +40

Woodscrew diameter @ d [mm] 3,5-4 45-5 5-6 7-8 8-10 10-12

a) The basic loading data are depending on the woodscrew diameters, if other types or different screws are used the load capacity
may decrease. Highlighted diameters refer to basic loading data table, except footnotes 2 of basic loading data tables.

Installation equipment

N
N

N

0NN

do

NN

Anchor size 5x25 | 6x30 | 8x40 | 10x50 | 12x60 | 14x70 | 5x25
Rotary hammer TE 2- TE16

Other tools Screwdriver
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Setting instructions ®

*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

1. Drill hole with drill bit

2. Install anchor

3. Drive screw into anchor

(2]
—
<}
=
(8]
C
@
©
I
[}
1S
—
@
<
=
o
~
>
=
=}
©
-
<
2
=
(8]
ie.
[}
@
o

a) Use only for wall and floor applications. Not applicable for ceiling and fagade applications.
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HUD-L Plastic anchor

Economical universal long plastic anchor

Anchor version Benefits

- Universal plastic anchor
ﬁ HI\;JSDI;/II_B applicable in a wide range of
(Me-M8) base materials

- Daily application
HUD-L - Excellent setting behaviour
(M10)

Base material

Non-cracked Solid brick  Hollow brick  Autoclaved Drywall
concrete aerated
concrete

Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti’s technical team for further details.

- Plastic anchor with ribbed surface for toggling in hollow material, made of polyamide PAB, for use in concrete,
solid brick, hollow brick, aerated concrete and drywall.

- Plastic anchor shall have manufacturer information on volatile organic compounds (VOC) content.

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment

- The recommended tension load of the anchor should not be not less than __kN (including overall global safety
factor y = 5)

Basic loading data

All data in this section applies to:

- Correct setting (See setting instruction)

- Load data are only valid for the specified woodscrew type

- Load data given in the tables is independent of load direction
- No edge distance and spacing influence

- Base material as specified in the table

- Minimum base material thickness
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Characteristic resistance

=TT

Anchor size 6x50 8x60 10x70
Screw type 2 ® W W W
Size 4,5x80 5x90 8
DIN 96 96 571
Concrete 2 C16/20 Fae  [kN] 1,15 1,4 9,0

a) Load data are valid for the mentioned woodscrew type, if other types or different screws are used the load capacity may decrease.

b) Screw type: W: Wood-screw

Design resistance

Anchor size 6x50 8x60 10x70
Screw type #® W W w
Size 4,5x80 5x90 8
DIN 96 96 571
Concrete 2 C16/20 Fra  [kN] 0,32 0,39 2,52

a) Load data are valid for the mentioned woodscrew type, if other types or different screws are used the load capacity may decrease.

b) Screw type: W: Wood-screw

Recommended loads ©

Anchor size 6x50 8x60 10x70
Screw type 2" W w W
Size 4,5x80 5x90 8
DIN 96 96 571
Concrete = C16/20 Free [KN] 0,23 0,28 1,8
Solid clay brick Mz 12 Fes  [KN] 0,24 0,28 -

a) Load data are valid for the mentioned woodscrew type, if other types or different screws are used the load capacity may decrease.

b) Screw type: W: Wood-screw

c) With overall global safety factor y = 5 to the characteristic loads and a partial safety factor of y = 1,4 to the design values.

Materials

Material quality

Part

Material

Plastic sleeve

Polyamide 6

Setting information

Installation temperature
-10°C to +40°C

Service temperature range

Hilti HUD-L universal anchor may be applied in the temperature range given below.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range

-40 °C to +80 °C

+50 °C

+80 °C
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Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal
cycling.

Max long term base material temperature

Long-term elevated base material temperatures are roughly constant over significant periods of time.
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Setting details

Anchor size 6x50 8x60 10x70
Nominal diameter of drill bit d, [mm] 6 8 10
Cutting diameter of drill bit de £ [mm] 6,4 8,45 10,45
Depth of drill hole h,2 [mm] 70 80 90
Effective anchorage depth hpom  [Mm] 47 57 70
Anchor length | [mm] 47 57 70
Max fixture thickness tix [mm] Depending on screw length
Recommenlded length of screw in I, [mm] 55 65 75
base material

Woodscrew diameter @ d [mm] 45-5 5-6 7-8

a) The basic loading data are depending on the woodscrew diameters, if other types or different screws are used the load capacity
may decrease. Highlighted diameters refer to basic loading data table, except footnotes 2 of basic loading data tables.

h1
Id
o
o
Installation equipment
Anchor size 6x50 8x60 10x70
Rotary hammer TE 2- TE16
Other tools Screwdriver

Setting instructions ®
*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

1. Drill hole with drill bit 2. Install anchor 3. Put part being fastened in place
and drive screw into anchor.

7722l 7

5. Put part being fastened in
place and install anchor
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a) Use only for wall and floor applications. Not applicable for ceiling and fagade applications.
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HLD Plastic anchor

Economical plastic anchor for drywall

Anchor version Benefits
- Plastic undercut anchor
- Simple setting

. = HLD - Drywall application
i N (M10)

Base material

Drywall

Basic loading data

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Base material as specified in the table

- Load data given in the tables is independent of load direction

Characteristic resistance

Anchor size HLD 2 HLD 3 HLD 4
Anchoring principle @

Gypsum board B E [kN] 0,4 0,4 0,4

Thickness 12,5mm Rk ’ ’ ’

Fibre reinforced gypsum board

Thickness 12,5mm A Fre  [KN] 03 B )

Fibre reinforced gypsum board

Thickness 2x12,5mm A Fre  [kN] B 06 )

Hollow clay brick A/B Frc [KN] 0,75 0,75

Concrete > C16/20 C Fei  [KN] 1,25 2 2,5

a) See setting details
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Design resistance

Anchor size HLD 2 HLD 3 | HLD 4
Anchoring principle @

Gypsum board B Fes  [KN] 0,11 0,11 0,11
Thickness 12,5mm Rd ’ ’ ’
Fibre reinforced gypsum board

Thickness 12,5mm A Fra  [KN] 0,08 B B
Fibre reinforced gypsum board

Thickness 2x12,5mm A Fra  [KN] B 0.17 B
Hollow clay brick A/B Frs [KN] 0,21 0,21 -
Concrete > C16/20 C Fra  [KN] 0,35 0,56 0,70

a) See setting details

Recommended loads ®

Anchor size HLD 2 HLD 3 | HLD 4

Anchoring principle @

Gypsum board

Thickness 12,5mm B Frec [KN] 0,08 0,08 0,08
Fibre reinforced gypsum board } }
Thickness 12,5mm A Freo [KN] 0,06

Fibre reinforced gypsum board

Thickness 2x12,5mm A Frec [kN] ” 012 -
Hollow clay brick A/B Frec [KN] 0,15 0,15

Concrete 2 C16/20 C Frec [KN] 0,25 0,4 0,5

a) See setting details

b) With overall global safety factor y = 5 to the characteristic loads and a partial safety factor of y = 1,4 to the design value.

Materials

Material quality

Part

Material

Sleeve

Polyamide PA 6

Setting information

Installation temperature
-10°C to +40°C

Service temperature range

Hilti HLD universal anchor may be applied in the temperature range given below.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range

-40 °C to +80 °C

+50 °C

+80 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Jan-2021

HLD Plastic anchor | 176

w
—
o
de
[8]
C
@
©
I}
[0
=
—
[0
=
<
o
~
>
2
=}
©
-
=
=)
=
L
=
[72)
®©
o




=TT

Setting details

Anchor size HLD 2 HLD 3 HLD 4
Nominal diameter of drill bit d, [mm] 10
Depth of drill hole (only anchoring principle C) h, 2 [mm] 50 56 66
i inci + + +
Screw length (anchor!ng pr,nchIe A/B) Iy [mm] 33 + ty, 40 + tg, 49 + t;,
(anchoring principle C) Iy [mm] 40 + tg, 46 + tg, 56 + tg,
. (anchoring principle A/B) d,  [mm] 4-5
S d 1
crew diameter (anchoring principle C) d, [mm] 5-6
(anchoring principle A) h [mm] 4-12 15-19 24 -28
Wall / panel thickness (anchoring principle B) h [mm] 12-16 19-25 28 - 32
(anchoring principle C) h 35 42 50
A B C

[ I

b Jdo

h——l—l—-—tfix = Tfix

Installation equipment

Anchor size HLD 2 HLD 3 HLD 4
Rotary hammer TE 2- TE16
Other tools Screwdriver

Setting instruction
*For detailed information on installation see instruction for use given with the package of the product.

Setting instruction
1. Drill hole with drill bit 2. Install anchor

]

L

NN AR AT

g

A

3. Install anchor
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HLC Light duty metal anchor

Economical sleeve anchor

Anchor version Benefits

. - Various head shapes and
HLC Hex head nut with fastenings thickness

(M5-M16) pressed-on washer

HLC-H Bolt version with
(M5-M16) washer

HLC-L

(M5-M16) Torx round head

HLC-SK Torx counter sunk
(M5-M16) head

HLC-EC Loop-hanger head,
(M5-M16) eyebolt closed

HLC-EO Loop-hanger head,
(M5-M16) eyebolt open

HLC-T Ceiling hanger
(M5-M16) 9 hang
&2
o
<
o
c
G Base material Load condition
©
©
1S
—
[}
=
o o )
— Non-cracked Solid brick Fire
> concrete resistance
=
©
= .
i) Approvals / certificates
E Description Authority / Laboratory No. / date of issue
7 Fire test report IBMB, Braunschweig PB 3093/517/07-CM / 2007-09-10
&“ Assessment report (fire) Warringtonfire WF 327804/A/ 2013-07-10
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Basic loading data (for a single anchor)

All data in this section is Hilti technical data and applies to:
- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Concrete as specified in the table

- Steel failure

- Minimum base material thickness

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

Effective anchorage depth

Anchor size M5 M6 M8 M10 M12 M16
Nominal embedment depth hy  [mm] 16 26 31 33 41 41

Characteristic resistance

Anchor size M5 M6 M3 M10 M12 M16
Tension Ngy [kN] 2,1 3,5 4,5 7.2 10,0 13,2
Shear Vg, [kN] 3,2 7,0 8,8 14,4 20,0 20,0

Design resistance

Anchor size M5 M6 M3 M10 M12 M16
Tension Ngq [kN] 1,2 2,0 2,5 4,0 5,6 7.4
Shear Vgy [kN] 1,8 3,9 4,9 8,0 11,1 11,1

Recommended loads ?

Anchor size M5 M6 M3 M10 M12 M16
Tension Nge. [kN] 0,7 1,2 1,5 2,4 3,3 4.4
Shear Vge, [kN] 1,1 2,3 2,9 4,8 6,7 6,7

a) Includes global safety factor of 3.0

Materials

Material quality

Part Material
HLC
HLC-EC Carbon steel tensile strength 500 MPa galvanized to min. 5 ym
HLC-EO

Anchor HLC-H
HLC-L
HLC-SK
HLC-T

Steel Bolt Strength 8.8, galvanized to min 5 pm
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Anchor dimensions

Anchor version Thread size h [mm] d [mm] | [mm] 1. [mm] t;, [mm]
6,5 x 25/5 30 25 5
6,5 x 40/20 16 M5 45 40 20
6,5 x 60/40 65 60 40
8 x 40/10 46 40 10
8 x 55/25 61 55 20
8 x 70/40 % M6 76 70 40
8 x 85/55 91 85 55
10 x 40/5 48 40 5
10 x 50/15 58 50 15
HLC. HLCH. HLC-EC/EO 10 x 60/25 31 M8 68 60 25
carbém steel ’anchors 10 x 80/45 88 80 45
10 x 100/65 108 100 65
12 x 55/15 65 55 15
12 x 75/35 33 M10 85 75 35
12 x 100/60 110 100 60
16 x 60/10 72 60 10
16 x 100/50 41 M12 112 100 60
16 x 140/90 152 140 95
20 x 80/25 95 80 25
20 x 115/60 41 M16 130 115 60
20 x 150/95 165 150 95
6,5 x 45/20 45 20
6,5 x 65/40 16 M5 65 - 40
6,5 x 85/60 85 60
8 x 60/25 60 25
HLC-SK 8 x 75/40 26 M6 75 - 40
carbon steel anchors 8 x 90/55 90 55
10 x 45/5 45 5
10 x 85/45 85 45
10 x 105/65 3 M8 105 ) 65
10 x 130/95 130 95
12 x 55/15 33 M10 80 - 35

HLC, HLC-H, HLC-EC/EO, HLC-L

181 | HLC Light duty metal anchor

Jan-2021




Setting information

Setting details HLV

Anchor size M5 M6 M8 M10 M12 M16
Nominal diameter of drill bit d, [mm] 6,5 8 10 12 16 20
Cutting diameter of drill bit dewS  [mm] 6,4 8,45 10,45 12,5 16,5 20,55
Depth of drill hole h,> [mm] 30 40 50 65 75 85
HLC SW [mm] 15
Width across nut flats ~ HLC-H SW [mm] 8 10 13 17 " 24
HLS-SK Driver PZ 3 T30 T40 T40 - -
If?;l?&?:ter of clearance hole in the d< [mm] 7 10 12 14 18 21
Effective anchorage depth hes [mm] 16 26 31 33 41 41
Max. torque moment concrete Tinst [Nm] 5 8 25 40 50 80
Max. torque moment masonry Tinst [Nm] 2,5 4 13 20 25 -

Installation equipment

Anchor size M5 M6 M8 M10 M12
Rotary hammer for setting TE2-TE 16
Other tools hammer, torque wrench, blow up pump

Setting parameters

Anchor size M6 M3 M10 M10 M12 M16
Minimum base material thickness Nin [mm] 60 70 80 100 100 120
Cljltlcal spacing for splitting . sy [mm] 60 100 120 130 160 160
failure and concrete cone failure

Critical edge distance for splitting ¢, [mm] 30 50

failure and concrete cone failure
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Setting instruction
*For detailed information on installation see instruction for use given with the package of the product.

Setting instruction for HLC

1. Drill hole with drill bit 2. Blow out dust and fragments

K \\\ E:Z:WN\\
3. Install anchor 4. Apply torque

S
AP
AP N N
RPN \) N
ARSI, N
&

—> D *

I)ITITY,
7,
L7 77,
TR
I

Basic loading data (for a single anchor) in solid masonry units

All data in this section applies to

- Load values valid for holes drilled with TE rotary hammers in hammering mode
- Correct anchor setting (see instruction for use, setting details)

- The core / material ratio may not exceed 15% of a bed joint area.

- The brim area around holes must be at least 70mm

- Edge distances, spacing and other influences, see below

Anchorage depth

Anchor size M5 M6 M8 M10 M12

Nominal anchorage depth Npom  [MmM] 16 26 31 33 41

Recommended loads ?

Anchor size [ m5 | we M8 M10 M12

Solid clay brick Mz12/2,0 (Germany, Austria, Switzerland)
DIN 105/ Tension Nge.®  [kN] 0,3 0,5 0,6 0,7 0,8
£,0 2 12 N/mm? | Shear Ve, ® [kN] | 0,45 1,0 1,2 14 1,6

Solid clay brick Mz12/2,0 (Germany, Austria, Switzerland)
DIN 106/ Tension Nge.@  [kN] 0,4 0,5 0,6 0,8 0,8

Sy EN 771-2

WSS £ 62 12 N/mm2 | Shear Vi, [kN] 0,65 1,0 1,2 1,6 1,6

a) Recommended load values for German base materials are based on national regulations.

b) f,=brick strength

c) Values only valid for M,(DIN 105) with brick strength 2 19 N/mm?, density 2,0 kg/dm?, min. brick size NF (24,0 cm x 11,5 cm x 11,5 cm)
d) Values only valid for K,(DIN 106) with brick strength = 29 N/mm?, density 2,0 kg/dm?, min. brick size NF (24,0 cm x 11,5 cm x 11,5 cm)
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5.5cm

Permissible anchor location in brick and block walls

Anchor position in Brick ’/

f

A y 11¢cm
55cm .
h O < -O- - @ l I'd
5.5¢cm /" 11cm
v
Wl
»P-5cm ¢ —»5.5¢cm
—— 24cm

Edge distance and spacing influences

» The technical data for the HLC sleeve anchors are reference loads for MZ 12 and KS 12. Due to the large
variation of natural stone solid bricks, on site anchor testing is recommended to validate technical data.

» The HLC anchor was installed and tested in the centre of solid bricks as shown. The HLC anchor was not
tested in the mortar joint between solid bricks or in hollow bricks, however a load reduction is expected.

« For brick walls where anchor position in brick cannot be determined, 100% anchor testing is recommended.

« Distance to free edge free edge to solid masonry (Mz and KS) units = 300 mm

* The minimum distance to horizontal and vertical mortar joint (c,,,) is stated in the drawing above.

* Minimum anchor spacing (s,,) in one brick/block is = 2*c,,,

Limits

» Applied load to individual bricks may not exceed 1,0 kN without compression or 1,4 kN with compression

« All data is for multiple use for non-structural applications

Plaster, graveling, lining or levelling courses are regarded as non-bearing and may not be taken into account for
the calculation of embedment depth.
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HHD-S Light duty metal anchor

Economical cavity anchor

Anchor version Benefits
- Metal undercut anchor with metric
HHD-S screw for drywall
(M4-M8) - Metal to metal fastening

- Reliable undercut

Base material

Drywall

Basic loading data (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Base material as specified in the table

- Borehole drilling without hammering

Recommended loads ?

%) Anchor size M4 M5 M6 M8
_8 Hollow brick Ngqs [KN] 0,1 - - -
8 web thickness 20mm Vee  [kN] 0,3 - - -
@© Gypsum board Ngs  [kN] 0,2 0,2 0,2 0,2
(_j Thickness 10mm Vrs  [kN] 0,5 0,5 0,5 0,5
g Gypsum board Neg  [KN] 0,2 0.2 0,2 0.2
= Thickness 12,5mm Vs [kN] 0,5 0,5 0,5 0,5
g Gypsum board Ngs  [kN] - 0,4 0,3 0,4
o Thickness 2x12,5mm Vea  [kN] - 1 0,9 1
; Fibre reinforced gypsum board Ngg  [KN] 0,2 0,3 0,25 0,4
:g Thickness 10mm Vra  [KN] 0,5 0,6 0,8 0,9
= Fibre reinforced gypsum board Ngy  [kN] 0,3 0,5 0,3 0,6
=) Thickness 12,5mm Vrs  [kN] 0,6 1 1 1,2
= Fibre reinforced gypsum board Ngs [kN] - 0,9 0,8 0,9
-g Thickness 2x12,5mm Vee  [kN] - 1,1 1,8 1,7
(_% a) With overall global safety factor y = 3.0 to the characteristic loads and a partial safety factor of y = 1,4 to the design values.
o

Materials

Material quality

Part Material
Plastic sleeve Carbon steel, galvanised
Screw Carbon steel, galvanised

185 | HHD-S Light duty metal anchor Jan-2021



Setting information

Setting details HHD-S

Anchor M4x4 | M4x6 | M4x12 | M4x19 | M5x8 | M5x12 | M5x25
Nominal diameter of drill bit d, [mm] 8 8 8 8 10 10 10
Anchor length | [mm] 20 32 38 45 38 52 65
Anchor neck length h [mm] 4 6 12,5 19 8 12,5 25
Screw length ls= [mm] 25 39 45 52 45 58 71
Screw diameter d [mm] M4 M4 M4 M4 M5 M5 M5
Panel thickness hoinmax  [MmM] | 3-4 6-7 [(10-13(18-20| 6-8 | 11-13|23-25
";’:Zféé't’;ﬁge thickness for te [mm]| 15 | 25 | 25 | 25 | 25 | 30 | 30
Setting details HHD-S
Anchor M6x9 | M6x12 | M6x24 | M6x40 | M8x12 | M8x24 | M8x40
Nominal diameter of drill bit d, [mm] 12 12 12 12 12 12 12
Anchor length | [mm] 38 52 65 80 54 66 83
Anchor neck length h [mm] 9 12,5 25 40 12,5 25 40
Screw length ls= [mm] 45 58 71 88 60 72 90
Screw diameter d [mm] M6 M6 M6 M6 M8 M8 M8
Panel thickness Noinmax  [MM] | 7-9 [11-13|23-25|38-40|11-13|23-25|38-40
Max. fix?ble thickness for ty, [mm] 20 30 30 30 30 30 35
pre-setting
Installation equipment
Anchor M4 | M5 M6 M8
Rotary hammer TE2 - TE16
Other tools Screwdriver, HHD-SZ2 expansion tool

Setting instruction
*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions
1. Drill hole with drill bit 2. Put anchor into setting tool 3. Install anchor with setting tool
o
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4. Remove screw from anchor and screw in gain with part being fastened attached
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HA 8 NG Light duty metal anchor

Hook and ring anchor

Anchor version

HA 8 NG R1

HA 8 NG H1

Non-cracked
concrete

Installation conditions

Hammer
drilled holes

Basic loading data ( for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Values are only valid for tensile loading
- Concrete C20/25 to C50/60

Recommended loads

Benefits

- Well proven

- Easy-setting

- Follow-up expansion

- Hook and ring head available

Load conditions

Static/
quasi-static

Concrete

Non-cracked

Tensile N, [kN]

0,8
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Materials

Mechanical properties

Anchor size HA 8 NG bolt
Nominal tensile strength fu  [N/mm?] 520

Yield strength i [N/mm?] 450
Material quality

Part Material

Expansion sleeve Carbon steel, galvanized to min. 5 ym
Bolt Carbon steel, galvanized to min. 5 um

Anchor dimensions

Anchor size HA 8 NG
Bolt diameter dg [mm] 54
Length of the anchor I [mm] 76
dr
\/
A
(2]

Setting information

Setting details

Anchor size HA 8 NG

Nominal diameter of drill bit d, 8

Cutting diameter of drill bit Aoy < 8,45

Depth of drill hole h, > 55

Effective anchorage depth h 35 14
2
o
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Installation equipment =]

©

Anchor size HA 8 NG =

Rotary hammer TE2 - TE16 =)

Other tools Hammer, blow out pump ~
o

Setting parameters ‘g

Anchor size HA 8 NG o

Minimum base material thickness hpn  [mm] 100

Minimum spacing S [mm] 200

Minimum edge distance [ [mm] 100

Minimum edge distance at the corner C, [mm] 150
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Setting instruction
*For detailed information on installation see instruction for use given with the package of the product.

b d
d,=8mm SQ

<

o=

168mm % hy=55mm a
/

Spa= 4 '

200mm (4

AN

AN

NN\

N\

\

| IS

w
—
o
d=
[&)
C
@©
©
S
[0)
S
—
[0
=
=
o
~
>
2
=)
©
=
=
=)
=
L
=
()
®
o

189 | HA 8 NG Light duty metal anchor Jan-2021



sJoyoue |eyaw Jayjo / Ainp 1ybl| / onseld

Jan-2021

190



=TT

HSU-R Stone undercut anchor

Stone undercut anchor for fastening of stone panels

Anchor version Benefits
- Setting mark to verify undercut
_ completion
B ey s
S HSU-R - Optimized sleeve size reduces
- WW (M6-M8) the possibility of sleeve
L | spinning

Performance assessed by
European Approval body per
the latest standard

Base material Application Other information
Fixture Ston;l]e undercut
anchor ¥ *y A4
onll | 316
Stone panel
Natural European Corrosion
stone Technical resistance
Fastening stone panel Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical approval 2 DIBt, Berlin ETA-16/0784 / 2018-01-16

a) Data given in this section according ETA-16/0784 issue 2018-01-16

Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti’s technical team for further details.

- Anchor shall have European Technical Assessment (ETA)

- Anchor shall have a corrosion resistance of A4 stainless steel

- Drill hole for anchor shall be checked by designated/approved hole checking gauge according to the
manufacturer’s recommendation

- Anchor shall have head mark for identification upon installation

- Anchor shall be tightened as per the manufacturer’s recommendation

- Anchor shall have a mechanical locking device to prevent rotation during tightening

- Anchor shall have setting indication to verify the correct setting after installation

- Anchor shall be installed as per the manufacturer’s approved procedure and equipment
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Basic loading data (single anchor)

All data in this section applies to:

Correct anchor setting (see instruction for use, setting parameters)

The resistance of steel failure provided by this technical data manual may not be lowest resistance for all failure
modes of a stone undercut installed in natural stone.

The resistance in natural stone provided by this technical data manual are valid only for the exact same natural
stone panels or for those panels with equal or higher flexural strength, equal or larger edge distances and
thicknesses.

The resistance of the stone panel shall be verified in addition to the anchor resistance.

For natural stone panels, tests and evaluation shall be used by responsible engineer to define the final resistance.

Characteristic resistance under tension and shear load - steel resistance

Anchor size M6 M3
Nrs [kN] 16,1 29,3
Vrs [kN] 8,0 14,6

Characteristic resistance — in natural stone panels
- Please request reference test reports from your Hilti representative
- The resistance of the stone panel shall be verified in addition to the anchor resistance

Materials

Mechanical properties

Anchor size M6 M8
Nominal tensile strength fue treas  [IN/Mm?] 800 800
Stressed cross-section A, [mm?] 20.1 36.6

Material quality

Part Material
Cone bolt with expansion sleeve Stainless steel A4 according to EN 10 088: 2014
Serrated flange nut Stainless steel A4 according to EN 10 088: 2014
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Anchor dimensions ?

Anchor size M6 M8
Minimum length of the anchor L1, min [mm] 24 28
Maximum length of the anchor L1 max [mm] 32 38
Length of expansion sleeve L, [mm] 13/15 15/21
Serrated flange nut t [mm] 7 9

a) Please refer to Hilti Hong Kong website or contact your Hilti representative for the catalogue for standard portfolio

Setting information

NN AN

Setting details applicable to natural stone type

BT L———

INSNNNNNNNNN

Stone group? /Al /v

Panel thickness h [mm] 20<h,+ 5mm <70 30<h,+10mm <70
Recommended min. edge distance® ag [mm] 50

Recommended min. edge distance® a & ay; [mm] 8- hg

a) Refer to below stone classification for information on stone group
b) For small fitting or fill-in pieces the minimum edge distance or spacing shall be chosen per the geometrical boundary conditions.
Testing can be done to verify smaller edge distances and spacing

a | au

Stone group Natural stone type

Granite, granitite, tonalite, diorite, monzonite, gabbro,

| High-quality intrusive rocks (plutonic rocks) other magmatic plutonic rocks

Il | Metamorphic rocks with “hard stone characteristics”® quarzite, granulite, gneiss, migmatite

Basalt and basalt lava without harmful ingredients ©

1l High-quality extrusive rocks (volcanic rocks) (e.g. sun burner basalt)

1V | Sedimentary rocks with “hard stone characteristics”® Sandstone, limestone and marble ©

a) Stone group to be determined based on petrographic information provided by the stone supplier

b) For fagcade panels made of natural stones with planes of anisotropies, the difference between the flexural strength determined
parallel to the planes of anisotropy and perpendicular to the edges of the planes of anisotropy shall not be more than 50%.

c) For design based on EOTA Technical Report, refer to ETA 16/0784 for applicable boundary conditions
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Size M6 [ M8
Setting depth h, [mm] (10 < h, < 25) + 0,4/-0,1
Drill hole depth h, [mm] h,+0,5
Diameter of drill hole doy [mm] 11 +0,4/-0,2 13 + 0,4/-0,2
Diameter of undercut d, [mm] 13,5+0,3 15,5+0,3
Height of undercut h, [mm] 45+0,5 45+0,5
Installation torque moment T  [NmM] 6 10
Width across flats SW  [mm] 10 13
Max. diameter of clearance hole in fixture  d; [mm] 7 9
Max. fixture thickness tix [mm] 10 8

a) Refer to Instruction for use (IFU) for specific anchor installation parameters

SE—
hy
h2
Alal
..%j:._m
Installation equipment
Anchor size M6 | M8
HSU ADT G 220V

Diamond coring

HSU CDB 11/13.5

HSU CDB 13/15.5

Hole inspection gauge

HSU IG M6

HSU IG M8

Setting tool

HSU ST-G M6 manual

HSU ST-G M8 manual

Other tools

Hammer, toque wrench

Jan-2021
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Plastic / light duty / other metal anchors

=TT

Setting instructions

*For detailed information on installation see instruction for use given with the package of the product

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HSU-R.

Drilling and cleaning of the undercut drill hole

Checking dimensions of drill hole with gauge

B D A

k= '

V ®_ A) Drill hole diameter d,

B) Drill hole depth h,

C) Diameter of the undercut d,

D) H eight of the undercut h,
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Installation of the undercut anchor
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IMPROVE WORKMANSHIP
BY SAFESET SYSTEM

Hilti SafeSet Technology

Now you can design post-installed rebar connections with more confidence.
Inadequately cleaning holes during installation can reduce the performance of
conventional chemical anchor systems significantly. Hilti SafeSet technology
eliminates this factor almost entirely - in both cracked or uncracked concrete.

Cleaning while drilling.

Hollow drill bits + HIT-HY 200-R / HIT-RE 100/ HIT-RE 500-V3

Hilti TE-CD and TE-YD hollow drill
bits, in conjunction with HIT-HY 200-R,
HIT-RE 100 or HIT-RE 500-V3, make
subsequent hole cleaning completely
unnecessary. Dust is removed by the
Hilti vacuum system while drilling is

in progress for faster drilling and a
virtually dustless working environment.

Potential effects of no hole cleaning

With hole cleaning

Nohole cleaning

Load [Ib]

Displacement [in]

The loading performance of a threaded rod or rebar
with conventional injection adhesive may be very low
if the hole is inadequately cleaned after drilling. The
Hilti SafeSet system eliminates a cleaning step while
still providing excellent load values.

199

Hilti SafeSet Technology

Up to 60% faster!

Hilti adhesive with SafeSet Technology

Without hole cleaning
using the Hilti HIT-Z Rod with
HIT-HY 200-R

With standardhole cleaning
or auto-cleaning Hilti Hollow
Drill Bit

Load [Ib]

Displacement [in]

The new SafeSet system featuring HIT-HY 200-R
allows a fastening point to take high loads, as if the
hole were cleaned using standard hole cleaning
methods.

Jan-2021



Technical data

HIT-RE 100

Rebar diameter range

Y8 to Y25

Threaded rod diameters

M10 to M30

Embedment depth

Up to 1000 mm

Concrete compressive strengths

C20/25 to C50/60

HIT-RE 500 V3

Installation temperature range

-10°Cto 40 °C

Jan-2021

Hollow Drill Bit
TE-CD / TE-YD
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Hilti HIT-HY 200-R mortar for concrete

Ultimate performance hybrid mortar for heavy anchoring in concrete

Injection mortar system Benefits

. - Maximum load performance in
Hilti HIT- HY 200-R cracked concrete and
500 ml foil pack non-cracked concrete
(also available as SafeSet technology: drilling and
330 ml foil pack) borehole cleaning in one step

with Hilti hollow drill bit

Anchor rods: Small edge distance and anchor
HIT-Z spacing possible
HIT-Z-F ETA Approved for seismic

HIT-Z-R performance category C1, C22
(M8-M20)

B R Ry 5 i

_n.—-.\-v;.w-‘;q- S—

Internally threaded
sleeves:
et 1=
; HIS-RN
(M8-M20)

Anchor rod:
HAS-U

HDG

HAS-U A4
HAS-U HCR
AM 8.8 (HDG)
(M8-M39)

a) Please contact your Hilti representative for seismic resistance data

Base material Installation conditions

== @ SAFEET

Non-cracked Cracked Hammer Diamond Hilti SafeSet Variable Small edge
concrete concrete drilled holes  drilled holes®  technology embedment  distance and
(Tension zone) depth spacing
Load conditions Other information
< e A4 HCR
» * .
. 316 highMo
Static/ Seismic, Fire European CE Corrosion High PROFIS
quasi-static ~ ETA-C1, C22 resistance Technical conformity resistance ® corrosion Engineering
Assessment resistance® Suite

a) HIS-N internally threaded sleeves not approved for Seismic category C2.
b) High Corrosion resistant rods available only for HIT-V. Corrosion resistant rods available for HIT-V and HIS-N
¢) Diamond drilling only covered for HIT-Z rods
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Approvals / certificates

Description Authority / Laboratory No. / date of issue

European technical Assessment? DIBt, Berlin ETA-12/0084 / 2017-07-28 (HY200 R)
European technical Assessment? DIBt, Berlin ETA-12/0028 / 2017-05-30 (HY200 R)
Fire test report IBMB, Brunswick 3501/676/13 / 2012-08-03

a) All data given in this section according to ETA-11/0493 issue 2017-07-28, ETA-12/0006 issue 2017-05-30, ETA-12/0084 issue
2017-07-28 and ETA-12/0028 issue 2017-05-30

Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Fast cure adhesive mortar for anchor fastenings in uncracked and cracked concrete

- HIT-Z application: Adhesive anchors system shall be bonded expansion anchor type to cracked and uncracked
concrete.

- HIT-Z application: Anchor shall be approved for use in diamond cored holes.

- Anchor shall be approved for overhead installation.

- For overhead or deep embedment depth (>250mm) installation, specialized accessories shall be applied to ensure
drill hole is fully grouted with no voids.

- Borehole drilled and cleaned in one step with Hilti hollow drill bit is recommended to reduce installation error.

- Anchors shall obtain the European Technical Assessment (ETA) report.

- The anchor bolt design shall be done either according to “ETAG001 Annex C Design Method” issued by EOTA or
“Guides on design of post-installed anchor bolt systems in Hong Kong” issued by HKISC.

- Anchors shall be tested in accordance to either ETAG-001 Annex A or ACI 355.2 by accredited laboratories under
HOKLAS Mutual Recognition Arrangement (MRA) Partners.

- Anchor to be approved by WRAS and NSF for use in contact with drinking water.

Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

Correct setting (See setting instruction)

No edge distance and spacing influence

Steel failure

Minimum base material thickness

One typical embedment depth, as specified in the table

One anchor material, as specified in the tables

Concrete C 20/25, f cupe = 25 N/mm?

Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)

For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Anchorage depth?

a) The allowed range of embedment depth is shown in the setting details
b) For combined pull-out and concrete cone failure
c) For concrete cone failure

Anchor size | m8 [ m10 | M12 | m16 | M20 | m24 | m27 | m30

HAS-U

Embedment depth Ne=hoommn [Mm]| 80 | 90 | 110 | 125 | 170 | 210 | 240 | 270

Base material thickness [mm]| 110 | 120 | 140 | 160 | 220 | 270 | 300 | 340

HIS-N

Embedment depth Ne=hoommn [Mm]| 90 | 110 | 125 | 170 | 205 | - - -

Base material thickness [mm]| 120 | 150 | 170 | 230 | 270 - - -

HIT-Z 4

Effective anchorage depth® Nt =lerix [mm]| 50 60 60 96 100 - - - S

Effective embedment depth © Ne=Nommin  [MM]| 70 90 110 | 145 | 180 - - - %

Base material thickness [mm]| 130 | 150 | 170 | 245 | 280 - - - c_g
E
2
(@)
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Characteristic resistance

Anchor size | m8 [ m10 | m12 [ m16 | m20 | m24 | m27 | m30
Non-cracked concrete
HAS-U 5.8 180 | 290 | 420 | 706 | 109 | 150 | 183 | 218
HAS-U 8.8 29,0 | 42,0 | 56,8 | 687 | 109 | 150 | 183 | 218
Tonsion N HAS-U A4 [y | 260 | #1.0 | 568 | 687 | 109 | 150 | 183 | 218
HAS-U HCR 29,0 | 42,0 | 56,8 | 687 | 109 | 150 | 183 | 218
HIS-N 8.8 250 | 46,0 | 67,0 | 109 | 116 - - -
HIT-Z2 24,0 | 380 | 543 | 960 | 133 - - -
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 880 | 115 | 140
HAS-U 8.8 150 | 230 | 340 | 630 | 980 | 141 | 184 | 224
Shear Ve, HAS-U A4 (] |130_| 200 | 30,0 | 550 | 860 | 124 | 115 | 140
HAS-U HCR 150 | 230 | 340 | 630 | 980 | 124 | 161 | 196
HIS-N 8.8 130 | 230 | 340 | 630 | 580 | - - -
HIT-Z2 120 | 190 | 270 | 480 | 730 | - - -
Cracked concrete
HAS-U 5.8 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HAS-U 8.8 151 | 212 | 352 | 481 | 76,3 | 105 | 128 | 153
Tension N HAS-U A4 K] 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HAS-U HCR 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HIS-N 8.8 24,7 | 39,7 | 48,1 | 76,3 | 101 - - -
HIT-Z? 225 | 329 | 444 | 67,2 [ 930 [ - - -
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 880 | 115 | 140
HAS-U 8.8 150 | 230 | 340 | 630 | 980 | 141 | 184 | 224
Shear Ve, HAS-U A4 [y |120 | 200 | 30,0 | 850 | 860 | 124 | 115 | 140
HAS-U HCR 150 | 230 | 340 | 630 | 980 | 124 | 161 | 196
HIS-N 8.8 130 | 230 | 340 | 630 | 580 | - - -
HIT-Z? 120 | 190 | 270 | 480 | 730 | - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20
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Design resistance

Anchor size | m8 [ m10 | m12 | m16 | M20 | m24 | m27 | m30
Non-cracked concrete
HAS-U 5.8 120 | 193 | 280 | 458 | 72,7 | 99,8 | 122 | 146
HAS-U 8.8 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146
Tonsion N HAS-U A4 [y 139 | 21,9 | 81,6 | 458 | 727 | 998 | 804 | 983
HAS-U HCR 19,3 | 280 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146
HIS-N 8.8 16,7 | 307 | 447 [ 727 [ 773 | - - -
HIT-Z2 16,0 | 253 | 362 | 57,3 | 792 | - - -
HAS-U 5.8 72 | 120 | 168 | 31,2 | 488 | 704 | 920 | 112
HAS-U 8.8 120 | 184 | 272 | 504 | 784 | 113 | 147 | 179
Shear Ve, HAS-U A4 [y | B2 | 128 | 19.2 | 353 | 51 | 795 | 483 | 588
HAS-U HCR 120 | 184 | 272 | 504 | 784 | 709 | 920 | 112
HIS-N 8.8 104 | 184 | 27,2 [ 50,4 | 464 | - - -
HIT-Z2 96 | 152 | 216 | 384 | 584 | - - -
Cracked concrete
HAS-U 5.8 10,1 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 | 102
HAS-U 8.8 10,1 | 14,1 | 235 [ 32,1 | 50,9 | 69,9 [ 854 | 102
Tension N HAS-U A4 KN] 10,1 | 14,1 | 235 | 321 | 509 | 69,9 | 80,4 | 983
HAS-U HCR 10,1 | 14,1 | 235 [ 32,1 | 50,9 | 69,9 [ 854 | 102
HIS-N 8.8 16,5 | 26,5 | 321 | 509 | 674 | - - -
HIT-Z? 13,4 | 196 | 265 | 40,1 | 554 | - - -
HAS-U 5.8 72 | 120 | 168 | 312 | 488 | 704 | 920 | 112
HAS-U 8.8 120 | 184 | 272 | 504 | 784 | 113 | 147 | 179
Shear Ve, HAS-U A4 g |82 | 128 | 19.2 | 353 | 661 | 795 | 483 | 588
HAS-U HCR 120 | 184 | 272 | 504 | 784 | 709 | 920 | 112
HIS-N 8.8 104 | 184 | 272 | 50,4 | 464 | - - -
HIT-Z? 96 | 152 | 216 | 384 | 584 | - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20
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Recommended loads®

Anchor size | m8 [ m10 | m12 [ m16 | m20 | m24 | m27 | m30
Non-cracked concrete
HAS-U 5.8 60 | 97 | 140 | 229 | 363 | 500 | 61,0 | 72.7
HAS-U 8.8 97 | 140 | 189 | 22,9 | 363 | 500 | 61,0 | 72,7
Tension N, HAS-U Ad g |88 | 187 [ 189 [ 229 [365 [ 500 [ 610 | 727
HAS-U HCR 97 | 140 | 189 | 22,9 | 363 | 500 | 61,0 | 72,7
HIS-N 8.8 83 | 153 | 223 | 363 | 387 | - ; }
HITZzo 80 | 127 | 181 | 32,0 | 443 | - - -
HAS-U 5.8 30 | 50 | 7.0 | 130 | 203 | 293 | 383 | 46,7
HAS-U 8.8 50 | 7,7 | 1,3 | 21,0 | 327 | 470 | 61,3 | 747
HAS-U Ad 43 | 67 | 100 | 183 | 287 | 413 | 383 | 46.7
Shear Ve, HAS-U HCR N 0 7.7 [ 113 | 21.0 | 327 | 413 | 537 | 653
HIS-N 8.8 43 | 77 | 113 | 210 | 193 | - ; }
HITZzo 40 | 63 | 90 | 160 | 243 | - - }
Cracked concrete
HAS-U 5.8 50 | 74 | 11,7 | 160 | 254 | 350 | 427 | 515
HAS-U 8.8 50 | 74 | 11,7 | 160 | 254 | 350 | 427 | 515
_ HAS-U A4 50 | 71 | 11,7 | 160 | 254 | 350 | 42,7 | 51,5
Tension Ne. HAS-U HCR N =50 T 74 [ 1.7 | 160 | 254 | 350 | 427 | 515
HIS-N 8.8 82 | 132 | 160 | 254 | 337 | - } -
HITZz# 75 | 110 | 148 | 224 | 310 | - } }
HAS-U 5.8 30 | 50 | 7,0 | 130 | 203 | 29,3 | 383 | 46,7
HAS-U 8.8 50 | 7.7 | 113 | 210 | 327 | 470 | 613 | 747
HAS-U A4 43 | 67 | 100 | 183 | 287 | 413 | 383 | 46,7
Shear Ve HAS-U HCR N =50 T 77 [ 113 | 210 | 327 | 413 | 53.7 | 653
HIS-N 8.8 43 | 77 | 1,3 | 21,0 | 193 | - - }
HITZz# 40 | 63 | 90 | 160 | 243 | - } }

a) Hilti anchor rod HIT-Z-F: M16 and M20
b) With overall partial safety factor for action ¥ = 3.0. The recommended loads vary according to the safety factor requirement from
national regulations
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Materials

Materials properties for HAS-U
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS-U 5.8 (HDG) 500 500 500 500 500 500 - -

’ ) HAS-U 8.8 (HDG)
Nominal tensile A\ g (HDG) (N/mm?] 800 800 800 800 800 800 800 800
strength f,,

HAS-U A4 700 700 700 700 700 700 500 500
HAS-U HCR 800 800 800 800 800 700 - -
HAS-U 5.8 (HDG) 440 440 440 440 400 400 - -

HAS-U 8.8 (HDG)

Yield strength f, AM8.8(HDG) _ [Nimm] 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640

HAS-U A4 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 - -
Stressed | HAS-U mm? | 36,6 | 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561
cross-section A,
Moment of HAS-U mm3 | 31,2 | 62,3 | 109 | 277 | 541 | 935 | 1387 | 1874

resistance W

Mechanical properties for HIS-N

Anchor size M3 M10 M12 M16 M20
HIS-N 490 490 490 490 490
Nominal tensile Screw 8.8 ey 800 800 800 800 800
strength f,, HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 390 390 390 390 390
Screw 8.8 640 640 640 640 640
Yield strength f, N/mm?
el strengfh HIS-RN INfmmM 3¢5 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed HIS-(R)N [mm?] 51,5 108 169 256 238
cross-section A Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N (] 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541
Mechanical properties for HIT-Z
Anchor size M3 M10 M12 M16 M20
Nominal tensile HIT-Z(-F)? (N/mm?] 650 650 650 610 595
strength f,, HIT-Z-R 650 650 650 610 595
) HIT-Z(-F)® 520 520 520 490 480
Yield strength f N/mm?
ed strength f HIT-Z-R N 220 520 520 490 480
Stressed cross- HIT-Z(-F)® 5
section of thread A, HIT-Z-R (mm?] 36,6 58,0 84,3 157 245
-Z(-F)a
xgi’;‘gr‘]tc‘;fw ::E(RF ) mm? | 319 62,5 109,7 278 542

a) Hilti anchor rod HIT-Z-F: M16 and M20
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Material quality for HAS-U

Part | material

Zinc coated steel

Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile

HAS-U 5.8 (HDG) Electroplated zinc coated = 5um; (HDG) hot dip galvanized = 45 pm
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile

HAS-U 8.8 (HDG) Electroplated zinc coated = 5um; (HDG) hot dip galvanized = 45 pm

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated = 5um
(HDG) hot dip galvanized = 45 ym

Washer Electroplated zinc coated = 5 ym, (HDG) hot dip galvanized = 45 ym

Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated = 5um, hot dip galvanized = 45 ym

Filling washer: Electroplated zinc coated =2 5 pm / (HDG) hot dip galvanized = 45 ym
Hilti Filling set (F) Spherical washer: Electroplated zinc coated = 5 um / (HDG) hot dip galvanized = 45 pm
Lock nut: Electroplated zinc coated 2 5 ym / (HDG) hot dip galvanized = 45 um

Hilti Meter rod,
AM 8.8 (HDG)

Nut

Stainless Steel

Strength class 70 for < M24 and strength class 50 for > M24;

Threaded rod, Elongation at fracture A5 > 8% ductile

HAS-UA4 Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN 10088-1:2014
Washer Stainless steel 1.4401, 1.4404, 14578, 14571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Strength class 80 for < M20 and class 70 for > M20,
Elongation at fracture A5 > 8% ductile

Threaded rod,

HAS-UHCR High corrosion resistant steel 1.4529; 1.4565 EN 10088-1:2014
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part Material
Int. threaded

HIS-N sleeve
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized 25 ym

Int. threaded
sleeve

Electroplated zinc coated =2 5 ym

Stainless steel 1.4401,1.4571

HIS-RN
Strength class 70, A5 > 8 % Ductile; Stainless steel 1.4401; 1.4404, 1.4578; 1.4571;

Sorew 70| 1 4439; 1.4362

Material quality for HIT-Z

Part Material
Threaded rod HIT-Z Elongation at fracture > 8% ductile; Electroplated zinc coated = 5 pm
Washer Electroplated zinc coated = 5 pym

Strength class of nut adapted to strength class of anchor rod.

Nut Electroplated zinc coated = 5 ym
%) HIT-Z-F Elonlgation at f_racture >. 8% ducf‘tile )
g Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
8 Washer Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
‘_“ Nut Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
_8 HIT-Z-R Elongation at fracture > 8% ductile; Stainless steel 1.4401, 1.4404 EN 10088-1:2014
g Washer Stainless steel A4 according to EN 10088-1:2014
5 Nut Strength class of nut adapted to strength class of anchor rod.

Stainless steel 1.4401, 1.4404 EN 10088-1:2014
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Setting information

In service temperature range

Hilti HIT-HY 200-R injection mortar with anchor rod HAS-U / HIS-(R)N may be applied in the temperature ranges
given below. An elevated base material temperature leads to a reduction of the design bond resistance.

Temperature in the base material

Base material Max. long term base Max. short term base
Temperature range . .

temperature material temperature material temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +80 °C +50 °C +80 °C
Temperature range Il -40 °C to +120 °C +72°C +120 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature of the HIT-HY 200-R
base material Maximum working time t,, Minimum curing time t.,,.
-10°C > Tgy 2-5°C 3h 20h
-5°C > Tgy 2 0°C 2h 8h
0°C > Tgy 2 5°C 1h 4h
5°C > Tgy 2 10°C 40 min 2,5h
10°C > Tgy 2 20°C 15 min 1,5h
20°C > Tgy, 2 30°C 9 min 1h
30°C > Tgy 2 40°C 6 min 1h
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Setting details for HAS-U

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal diameter of drill bit  d, [mm]| 10 12 14 18 22 28 30 35
Eff. embedment depth and et [mm]| 60 60 70 80 90 96 108 | 120
drill hole depth Netmax [mm]| 160 200 240 320 400 480 540 600
ch:Z;(nr:;J; base material Nrin [mm]| he+ 30 mm 2100 mm he+2d,

Maximum diameter of
clearance hole in the fixture

Thickness of Hilti filling set hy [mm] - - - 11 13 15 - -
Effective fixture thickness

d, mm]| 9 12 14 18 22 26 30 33

with Hilti filling set bien [mm] e = Pie
Max. torque moment® T nax [Nm]| 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm]| 40 50 60 75 90 115 120 140
Minimum edge distance Crnin [mm]| 40 45 45 50 55 60 75 80
Critical spacing for splittin
failure p g p g Scr‘sp [mm] 2 Ccr,sp
1,0 h,, for h/hy = 2,00 i
Critical edge distance for
splitting failure © Cersp [mm]| 4,6 h,—1,8h for2,00>h/h,>13 135
2,26 h, forh/hy<1,3 Lotn  35hg
Critical spacing for concrete Sun [mm] 2C,.
cone failure ! P
Critical edge dist: f
ritical edge distance for Con [mm] 15h,

concrete cone failure @

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

a) Negmin < her S Negmax (et @Mbedment depth) N

b) Maximum recommended torque moment to avoid splitting failure during installation with minimum
spacing and edge distance

c) h: base material thickness (h = h,,,)

d) The critical edge distance for concrete cone failure depends on the embedment depth h,; and the
design bond resistance. The simplified formula given in this table is on the save side

Marking:

Steel grade number and length
@ ol — - - - q RN @ identification letter: e.g. 8L
N
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Setting details for HIS-N

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit  d, [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage and drill

hole depth h [mm] 90 110 125 170 205
Minimum base material hoe  [mm]| 120 150 170 230 270
thickness

Diameter of clearance hole

in the fixture d; [mm] 9 12 14 18 22
Thread engagement length: |, [mml| 820 10-25 12-30 16-40 20-50
min - max
Minimum spacing Smin [mm] 60 75 90 115 130
Minimum edge distance Crnin [mm] 40 45 55 65 90
Critical spacing for splittin
failure P g P g Scr‘sp [mm] 2 Ccr,sp

1,0 - hef for h/h, 22,00 |"

20

Critical edge distance for

e N mm] | 4,6 hys—1,8h for2,00>h/h,>1
splitting failure® Corsp [mm]| 4,6 hy—1,8 h for2,00>h/hy>13 | 15
2,26 h forh/h;<1,3 10hy 2260y

Critical spacing for concrete
cone failure Sern (mm] 2 cop
Critical edge distance for c (mm] 15
concrete cone failure © N o hef
Max. torque moment? T [Nm] 10 | 20 | 40 80 150

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

a) Max. recommended torque moment to avoid splitting failure during Instalation with minimum ///\\

spacing and edge distance

b) h: base material thickness (h = h;;)

c) The critical edge distance for concrete cone failure depends on the embedment depth h, and the
design bond resistance. The simplified formula given in this table is on the save side

Bore hole depth hy =
Embedment depth h
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Settings details HIT-Z, HIT-Z-F and HIT-Z-R

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit  d, [mm] 10 12 14 18 22
min | [mm] 80 95 105 155 215

Length of anch

engih oranchor max|  [mm]| 120 160 196 420 450
Nominal embedment depth  Nnommin __[MmM] 60 60 60 96 100
range ® hoommax ~ [MmM] 100 120 144 192 220
Borehole condition 1
Min. base material thickness Piin [mm] Poam + 60 mm Poarm + 100 mm
Borehole condition 2 h (mm] Npom + 30 mm Npom + 45 mm
Min. base material thickness ™" 2100 mm 245 mm
Maximum depth of drill hole  h, [mm] h —30 mm h-2d,
Pre-setting: Diameter of
clearance hole in the fixture d [mm] ° 12 14 18 22
Through-settlng_: Dlam_eter of d, (mm] 1 14 16 20 24
clearance hole in the fixture
Maximum fixture thickness tix [mm] 48 87 120 303 326
Maximum fixture thickness mm)| 41 79 111 292 314
with seismic filling set
Installation torque moment® T, [Nm] 10 25 40 80 150
Crltlcal spacing for splitting Su (mm] 2¢,.
failure <P <P

1,5 hoom forh/ hyom 22,35 h/hord

Critical edge distance for

splitting failure 9 Corsp mm]| 6,2 hoon -2,0h for2,35>h/hyo, > 1,35

3,5h,om forh/h,,<1,35 15Nen 35
Critical spacing for concrete Sun [mm] 2cun
cone failure ! i
Critical edge distance
g C<:r‘N [mm] 1 15 hnom

concrete cone failure 9
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) hoommin < Naom < Nnommax (Nnom: €Mbedment depth)

b) Recommended torque moment to avoid splitting failure during instalation with minimum spacing
and edge distance

c) h: base material thickness (h 2 hy,,)

d) The critical edge distance for concrete cone failure depends on the embedment depth h,; and the
design bond resistance. The simplified formula given in this table is on the save side

Pre-setting: Through-setting:
Install anchor before positioning fixture Install anchor through
positioned fixture

Annular gap filled with
Hilti HIT-HY 200-R

Drill hole condition 1 - non-cleaned borehole
Drill hole condition 2 - drilling dust is completely removed

Drill hole
condition
l{:,«/

o LA
o - _r S RN - —
S Drill hole e
c condition '/,’/
5 @ o
©
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£
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Anchor dimension for HIT-Z

Anchor size M8 M10 M12 M16 M20
min€¢  [mm]| 80 95 105 155 215
Length of anch
ength ot anchor max¢  [mm]| 120 160 196 420 450
Helix length bon [mm]| 50 60 60 96 100
[4
~— € Helix Marking ~
—
! ||n\\\\\\\§‘\\\\‘\\\\\\\\§\‘ - I — head
N 1111985 BB B Vi g
o/

Minimum edge distance and spacing for HIT-Z

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different embed-
ment depth and thickness of concrete member the following equation shall be fulfilled: A; ;q < A;ca

Required interaction area A, ., for HIT-Z

Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?] 19200 40800 58800 94700 148000
Non-cracked concrete [mm?] 22200 57400 80800 128000 198000

Effective area A, . of HIT-Z
Member thickness h > h,, +1,5:c

c
e
l |
|
I
|
I
I
= I
, |
/ I
/ I
1
|
I
|
I
i

Pnom

o
i 7z
- /
7
7/
Single anchor and group of anchors with s > 3-c  [mm?]| A, = (6-c) - (h,,, + 1,5-c) with ¢ 2 5-d
Group of anchors with s < 3-c [mm?]| Ajcq =(3:c+5) - (h,, +1,5-c) withc=5-dands=25d

Member thickness h>h,,, +1,5-c

Cc

H—
I ]

|

|

I

|

|

E |

|

// |
/ |
I

5
c|£
o
o
<
(5]
&
Single anchor and group of anchors with s > 3-c [mm?]| A, ., = (6-c) - h with ¢ 2 5-d =
Group of anchors with s < 3-c [mm?]| A;ca=(3-c+s)-h withc >5-dand s 2 5-d E
()
c
(@)
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Best case minimum edge distance and spacing with required member thickness and embedment depth

Anchor size | M8 M10 M12 M16 M20
Cracked concrete

Member thickness h 2 [mm] 140 200 240 300 370
Embedment depth Nrom = [mm] 80 120 150 200 220
Minimum spacing Srmin [mm] 40 50 60 80 100
Corresponding edge c2 [mm] 40 55 65 80 100
distance

Minimum edge distance Crnin = [mm] 40 50 60 80 100
Corresponding spacing s [mm] 40 60 65 80 100
Non-cracked concrete

Member thickness h= [mm] 140 230 270 340 410
Embedment depth Noom = [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
Corresponding edge cx mmi| 40 70 80 100 130
Minimum edge distance Crnin [mm] 40 50 60 80 100
Corresponding spacing s [mm] 40 145 160 160 235

Best case minimum member thickness and embedment depth with required minimum edge distance and
spacing (borehole condition 1)

Anchor size | M8 M10 M12 M16 M20
Cracked concrete

Member thickness h2 [mm] 120 120 120 196 200
Embedment depth Noom 2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
dciztr;isc’;o"d'”g edge cz [mm] 40 100 140 135 215
Minimum edge distance Crin = [mm] 40 60 90 80 125
Corresponding spacing s [mm] 40 160 220 235 365
Non-cracked concrete

Member thickness h 2= [mm] 120 120 120 196 200
Embedment depth Noom = [mm] 60 60 60 96 100
Minimum spacing Sin [mm] 40 50 60 80 100
Corresponding edge c2 mm)| 50 145 200 190 300
Minimum edge distance Crnin [mm] 40 80 115 110 165
Corresponding spacing s [mm] 65 240 330 310 495

Minimum edge distance and spacing — Explanation

Minimum edge and spacing geometrical requirements are determined by testing the installation conditions in
which two anchors with a given spacing can be set close to an edge without forming a crack in the concrete due to
tightening torque.

The HIT-Z boundary conditions for edge and spacing geometry can be found in the tables to the left. If the
embedment depth and slab thickness are equal to or greater than the values in the table, then the edge and spacing
values may be utilized.
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PROFIS Anchor software is programmed to calculate the referenced equations in order to determine the
optimized related minimum edge and spacing based on the following variables:

For cracked concrete it is assumed that a reinforcement is present
Cracked or non-cracked concrete which limits the crack width to 0,3 mm, allowing smaller values for
minimum edge distance and minimum spacing

For smaller anchor diameter a smaller installation torque is
Anchor diameter required, allowing smaller values for minimum edge distance and
minimum spacing

Increasing these values allows smaller values for minimum edge
distance and minimum spacing

Slab thickness and embedment depth

Installation equipment

Anchor size me | mMi0 | m12 | mi16 M20 M24 m27 M30
HAS-U TE2-TE 16 TE 40 - TE 80
Rotary hammer HIT-Z TE2-TE 40 | TE 40 — TE 80 -
HIS-N | TE (-A) — TE 16(-A) | TE 40 — TE 80 -
Other tools compressed air gun and blow i;:)t”;;l\jvm&i"s%ti?f cleaning brushes, dispenser
Cleaning, drilling and installation parameters
Drill bit diameters d, [mm] Cleaning and installation
HAS-U HIT-Z HIS-N Hammer drill Hollow Drill Brush Piston plug
(HD) Bit (HDB) HIT-RB HIT-SZ
T Doy i DI Gm Gm H— |"_"D:|
essse— e—F
M8 M8 - 10 - 10 -
M10 M10 - 12 12 12 12
M12 M12 M8 14 14 14 14
M16 M16 M10 18 18 18 18
M20 M20 M12 22 22 22 22
M24 - M16 28 28 28 28
M27 - - 30 - 30 30
- - M20 32 32 32 32

M30 - - 35 35 35 35
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Setting instructions for HAS-U rods and HIS-N internally threaded sleeves

*For detailed information on installation see instruction for use given with the package of the product

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-HY 200-R.

Drilling

Net

Hammer drilled hole (HD)

hef
do Hammer drilled hole with Hollow
Drilled Bit (HDB)
No cleaning required
Cleaning

Manual cleaning (MC)
for drill diameters d, < 20 mm and drill
hole depth h, < 10-d.

6 bar/
90 psi

6 bar/
| 90 psi

Compressed air cleaning (CAC)
for all drill hole diameters d, and drill hole
depths h, < 20-d.

Injection

HDM 330
HDM 500
HDE 500-A18

= 330ml: 2x
=3 500ml: 3x

AT <5CIATF: 4
= ©

Injection system preparation.

Injection method for drill hole depth
he <250 mm.
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Injection method for drill hole depth
he > 250mm.

Injection method for overhead
application and/or installation with
embedment depth > 250 mm.

Setting the element

Setting element, observe working time

Setting element for overhead
applications, observe working time “t,".

Loading the anchor after required
curing time t,.
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Setting instructions for HIT-Z rods

*For detailed information on installation see instruction for use given with the package of the product
Safety regulations.
Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200-R

Hammer drilling: Through-setting
No cleaning required

Hammer drilling: Pre-setting
No cleaning required

; hef
do Hammer drilling with hollow drill bit:
Through / pre-setting
No cleaning required
Diamond coring: Through-setting
Diamond coring: Pre-setting
Cleaning

Hole flushing required for wet-drilled
diamond cored holes.
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s/®|

Evacuation required for wet-drilled
diamond cored holes.

Injection

= 330mk: 2x
M’E‘- =3 500ml: 3
Sy

——
i —O IR

Injection system preparation.

Injection of adhesive from the back of
the drill hole without forming air voids.

Overhead installation only with the aid
of extensions and piston plugs.

Through-setting:

100 % Fill 100% of the drill hole.
Pre-setting:

% Fill approx. 2/3 of the drill hole.

Setting the element

Setting element to the required
embedment depth before working time
“tworc has elapsed.

Loading the anchor: After required
curing time t,,.

Jan-2021
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Hilti HIT-RE 500 V3 mortar for concrete

Ultimate-performance epoxy mortar for rebar connections and heavy anchoring
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Injection mortar system

"1 ST ST ST

Hilti HIT-RE 500 va

TNV EEORD DD AR i

Base material

1400 ml cartridges)

Foil pack: HIT-RE 500 V3
(available in 330, 500 and

Benefits

Approved for use under seismic
conditions C1 & C2

Long working time before

being fully cured at elevated
temperatures

High loading capacity

ﬁ?_ﬁ_’:lor rod: - Suitable for dry, water saturated
concrete and under water

HIT-V-F application

HIT-V-R

HIT-V-HCR - Odourless epoxy

AM 8.8 (HDG) - SafeSet technology: Simplified

(M8-M39) method of borehole preparation

Internally threaded
insert:

HIS-N,

HIS-RN

(M8-M20)

Installation conditions

using either Hilti hollow drill
bit for hammer drilling or
roughening tool for diamond
cored applications

=== " (b b SAFEET
Uncracked Cracked Hammer Diamond Hilti SafeSet Small edge Variable
concrete concrete drilled holes  drilled holes®  technology distance and  embedment
spacing depth
Load conditions Other information
c € A4 HCR
. 316 highMo
Static/ Seismic, Fire European CE PROFIS Corrosion High
quasi-static ETA-C1, C2 resistance Technical conformity ~ Anchor design resistance corrosion
Assessment software resistance @
a) Applications only with HIT-V anchor rods
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment? CSTB ETA-16/0143 / 2017-07-12
Fire test report® MFPA Leipzig GS 3.2/15-361-4 / 2016-08-04

a) All data given in this section according to ETA-16/0143 issue 2017-07-12
b) Fire test report only available for HIT-V rods
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Two-component ready mix foil-pack epoxy resin (styrene-free).

- Approved for use in cracked and uncracked concrete under static, quasi-static (and seismic) loading

- Approved for use in diamond cored drilled holes. In such case the performance shall be on the same level of
hammer drilled holes when proper installation steps are followed.

- Anchor shall be installed in combination with dust removal drilling accessories to ensure dust free environment
and clean borehole.

- Anchor shall be approved for overhead installation.

- For overhead or deep embedment depth (>250mm) installation, specialized accessories shall be applied to ensure
drill hole is fully grouted with no voids.

- Anchors shall obtain the European Technical Assessment (ETA) report.

- The anchor bolt design shall be done either according to “ETAG001 Annex C Design Method” issued by EOTA or
“Guides on design of post-installed anchor bolt systems in Hong Kong” issued by HKISC.

- Anchors shall be tested in accordance to either ETAG-001 Annex A or ACI 355.2 by accredited laboratories under
HOKLAS Mutual Recognition Arrangement (MRA) Partners.

- Anchor to be approved by NSF for use in contact with drinking water.

For seismic application:
- Approved for use under seismic actions category 1 (C1) and 2 (C2) according to EOTA TR045 “Design of Metal
Anchors For Use In Concrete Under Seismic Actions, 02/2013”.

For underwater application:
- Anchor shall be assessed applicable for underwater condition and technical data shall be supported on anchor
load resistance and installation steps to ensure workmanship.

Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

Correct setting (See setting instruction)

- No edge distance and spacing influence

Steel failure

HIT-V anchor rod with strength class 5.8 and 8.8, AM anchor rod with strength class 8.8, HIS-N internally threaded
insert with screw 8.8

Base material thickness, as specified in the table

One typical embedment depth as specified in the table

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

Temperature range |

(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)

Embedment depth ® and base material thickness

ETA-16/0143, issue 2017-07-12 Celel dlat L

technical data

Anchor size M8 | M10 [ M12 [ M16 | M20 | M24 | M27 | m30 | M33 | M36 | M39
HIT-V

Eff. anchorage depth [mm]| 80 90 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 | 360

Base material thickness [mm]| 110 | 120 | 140 | 161 | 214 | 266 | 300 | 340 | 374 | 410 | 444
HIS-N

Eff. anchorage depth [mm]| 90 | 110 | 125 | 170 | 205 - - - - - -

Base material thickness [mm]| 120 | 150 | 170 | 230 | 270 - - - - - -

a) The allowed range of embedment depth is shown in the setting
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For hammer drilled holes, hollow drill bit? and diamond cored with roughening tool*:

Characteristic resistance

ETA-16/0143, issue 2019-05-14 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 18,3 | 28,8 | 42,0 | 69,9 | 111,0|152,4|186,0|222,0|216,6|249,9|284,7
HAS-U 8.8, AM 29,1 (42,9 |57,9 (69,9 |111,0(152,4(186,0(222,0(216,6249,9(284,7
Tension Ng,  HAS-U A4 [kN]| 20,4 | 32,4 | 47,1 | 69,9 [111,0(152,4|119,4 (145,8|180,3|212,4|253,5
HAS-U HCR 29,1429 |57,9|69,9 |111,0|152,4|186,0|222,0| - - -
HIS-N 8.8 2491459 66,9 |111,0(1149| - - - - - -
HAS-U 5.8 10,9 | 17,4 | 25,2 | 46,8 | 72,9 |105,0|136,5|166,8|206,4|243,0(290,1
HAS-U 8.8, AM 17,4 | 27,6 | 40,2 | 74,7 |116,7|168,0|218,4|266,7|330,0|388,5|463,8
Shear Vg, HAS-U A4 [kN]| 12,3 | 19,5 | 28,2 | 52,5 | 81,9 (117,9| 71,7 | 87,6 |108,3|127,5|152,4
HAS-U HCR 17,4 | 27,6 | 40,2 | 74,7 |116,7|105,0|136,5|166,8| - - -
HIS-N 8.8 15,6 | 27,6 | 40,5 | 75,0 | 69,0 | - - - - - -
Cracked concrete
HAS-U 5.8 15,0 | 22,5 39,3 | 50,1|79,2|108,6(132,6|158,4| - - -
HAS-U 8.8, AM 15,0 | 22,5 39,3 |50,1|79,2|108,6(132,6|158,4| - - -
Tension Ng,  HAS-U A4 [kN]| 15,0 | 22,5 | 39,3 | 50,1 | 79,2 |108,6|119,4(145,8| - - -
HAS-U HCR 15,0 | 22,5 (39,3 | 50,1 | 79,2 [108,6(|119,4|145,8| - - -
HIS-N 8.8 249 | 41,4 50,1792 |104,7| - - - - - -
HAS-U 5.8 10,9 | 17,4 | 25,2 | 46,8 | 72,9 [105,0|136,5(/166,8| - - -
HAS-U 8.8, AM 17,4 | 27,6 | 40,2 | 74,7 |116,7|168,0|218,4|266,7| - - -
Shear Vg, HAS-U A4 [kN]| 12,3 | 19,5 | 28,2 | 52,5 | 81,9 |117,9| 71,7 | 87,6 - - -
HAS-U HCR 17,4 | 27,6 | 40,2 | 74,7 |116,7|105,0|136,5|166,8| - - -
HIS-N 8.8 15,6 | 27,6 | 40,5 | 75,0 | 69,0 - - - - - -
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Design resistance

ETA-16/0143, issue 2019-05-14 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | m27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 91 | 96 210349555762 930[111,0[108,3]124,9]142,3
HAS-U 8.8, AM 14,5 14,3 | 28,9 [ 34,9 | 55,5 | 76,2 | 93,0 [111,0{108,3|124,9]142,3
Tension Ng;  HAS-U A4 [kNI| 10,2 [ 10,8 | 23,5 [ 34,9 | 55,5 | 76,2 | 59,7 | 72,9 [90,15|106,2[126,7
HAS-U HCR 145|143 | 289|349 (555|762 930 1110 - | - | -
HIS-N 8.8 12,4 | 153|334 (555|574 - | - | - | - | - | -
HAS-U 5.8 54 | 58 [12,6]234[36,4]525]682]834[103,2][1215] 145
HAS-U 8.8, AM 87 | 92 [ 20,1 37,3583 ] 84,0 [109,2[133,3]165,0{142,4|231,9
ShearVg,  HAS-UA4 kNI| 6,1 | 6,5 | 14,1 [ 26,2 40,9 | 589|358 |43,8 54,1637 762
HAS-U HCR 87 | 92 |201373[583|525|682]834| - | - | -
HIS-N 8.8 78|92 |202|373[345] - | - | - | - | - | -
Cracked concrete
HAS-U 5.8 75 | 11,2196 | 250|396 |543]663|792| - | - | -
HAS-U 8.8, AM 75 [112]196]250[396]543]663]792] - [ - | -
Tension Ng,  HAS-U A4 kNI| 7,5 [ 11,2 | 196 [ 250|396 | 543|597 [729] - | - | -
HAS-U HCR 75 [ 112196250 (396543597 |729| - | - | -
HIS-N 8.8 124 207250396523 - | - | - | - | - | -
HAS-U 5.8 54 | 87 | 126|234 (364 |525|682]834| - | - | -
HAS-U 8.8, AM 8,7 | 13,8 (20,1 |37,3|583841(109,2[1333] - | - | -
ShearVg,  HAS-UA4 kN]| 6,1 | 97 | 141|262 409|589 (358(438| - | - | -
HAS-U HCR 87 [138]20,1[373[583]525]682]834] - [ - | -
HIS-N 8.8 78 [138]202|375(345| - | - | - | - | - | -
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Recommended loads

ETA-16/0143, issue 2019-05-14 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | m27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 6,1 | 96 14,0233 (370|508 620|740 722[833]949
HAS-U 8.8, AM 9,7 | 14,3]19,3|23,3 (37,0508 | 620|740 722833949
Tension Ng,,  HAS-U A4 [kN1| 6,8 | 10,8 | 15,7 [ 23,3 | 37,0 | 50,8 | 39,8 | 48,6 | 60,1 | 70,8 | 84,5
HAS-U HCR 9,7 [14,3(193|233[37,0(508|620(740| - | - | -
HIS-N 8.8 83 |153]223|370(383]| - | - | - | - [ - | -
HAS-U 5.8 36 | 58] 84 [156]243]350]455]556]688][81,0]96,7
HAS-U 8.8, AM 58 | 92 | 134249389560 728]889[110,0]129,5/154,6
ShearVg,,  HAS-UA4 kNI| 41 | 65 | 94 [17,5]27,3|39,3[23,9 29,2 36,1425 50,8
HAS-U HCR 58 | 92 134|249 (389]350|455]|556| - | - | -
HIS-N 8.8 52 |92 [135|250(230] - | - | - | - [ - | -
Cracked concrete
HAS-U 5.8 50 | 75 131|167 |26,4 362|442 |528] - | - | -
HAS-U 8.8, AM 50| 75 131167264362 442]528] - [ - | -
Tension Ng,,  HAS-U A4 kNI| 50 | 75 |13,1[16,7 | 264|362 (39,8 |486] - | - | -
HAS-U HCR 50 | 75 [131]167 (264|362 |398]486| - | - | -
HIS-N 8.8 83 |138]167|264 (349 - | - | - | - [ - | -
HAS-U 5.8 36 | 58|84 |156[243]350|455]556| - | - | -
HAS-U 8.8, AM 58 | 92 (134 |249(389|560|728(889| - | - | -
ShearVe,,  HAS-UA4 kN]| 41 | 65 | 9.4 [175]|27,3]|39,3 (239 (292| - | - | -
HAS-U HCR 58 | 92 [134[249[389]350]455]556] - | - | -
HIS-N 8.8 52 |92 |135|250(230] - | - | - | - [ - | -
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For diamond drilling 2:

Characteristic resistance
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Anchor size | m8 | mio | m12 | m16 | m20 | m24 | m27 | m30
Non-cracked concrete
. HIT-V 5.8 18,0 29,0 42,0 70,6 111,9 | 153,7 | 187,8 | 224,0
Tension Ng, [kN]
HIT-V 8.8, AM 8.8 241 33,9 49,8 70,6 111,9 | 153,7 | 187,8 | 224,0
HIT-V 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115,0 | 140,0
Shear Vg [kN]
HIT-V 8.8, AM 8.8 15,0 23,0 34,0 63,0 98,0 141,0 | 184,0 | 224,0
a) No data for HIS-N when diamond coring without roughening tools
Design resistance
Anchor size | m8 | mio | m12 | m16 | m20 | m24 | m27 | m30
Non-cracked concrete
. HIT-V 5.8 12,0 18,8 27,6 33,6 53,3 73,2 89,4 106,7
Tension Ngg [kN]
HIT-V 8.8, AM 8.8 13,4 18,8 27,6 33,6 53,3 73,2 89,4 106,7
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
Shear Vgy [kN]
HIT-V 8.8, AM 8.8 12,0 18,4 27,2 50,4 78,4 112,8 | 147,2 | 179,2
a) No data for HIS-N when diamond coring without roughening tools
Recommended loads®
Anchor size | m8 | mio [ m12 | m16 [ m20 | m24 | m27 | m30
Non-cracked concrete
. HIT-V 5.8 6.0 9,7 14.0 23,6 37,3 51,3 62,6 74,7
Tension Nge, [kN]
HIT-V 8.8, AM 8.8 8,1 11,3 16,6 23,6 37,3 51,3 62,6 74,7
HIT-V 5.8 3.0 5.0 7.0 13.0 20,4 29,4 38,4 46,7
Shear Vg, [kN]
HIT-V 8.8, AM 8.8 5.0 7,7 11,4 21.0 32,7 47.0 61,4 74,7

a) No data for HIS-N when diamond coring without roughening tools
b) With overall partial safety factor for action y = 3.0. The recommended loads vary according to the safety factor requirement from

national regulations.
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Materials

Mechanical properties for HIT-V

ETA-16/0143, issue 2017-07-12 I:::r::ﬁ:';::l d':'t';'
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 [ M30 | M33 | M36 | M39
HIT-V 5.8(F) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
_ ~ "HIT-V 8.8(F) 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
SNt‘r’;‘;'g’;fh'}i”S"e AM 8.8(HDG) [N/mm?]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
HIT-V-R 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
HIT-V-HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700 | 500 | 500 | 500
HIT-V 5.8(F) 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
_ HIT-V 8.8(F) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
{le'd strength - = N8 8(HDG) [N/mm2]| 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HIT-V-R 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210 | 210 | 210 | 210
HIT-V-HCR 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400 | 250 | 250 | 250
ggc‘iis;‘fiscmss‘ HITVAM 8.8 [mm? |36,6|58,0|84,3| 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
Moment of HITVAM 8.8 [mm? |31,2|62,3| 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301
resistance W
Mechanical properties for HIS-N
ETA-16/0143, issue 2017-07-12
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile Screw 8.8 (N80 800 800 800 800
strength f, HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength ~ Screw 8.8 (N 640 640 640 640 640
e HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed cross- HIS-(R)N , 515 108,0 169,1 256,1 2376
section A, Screw [mm?] 36,6 58 84,3 157 245
Moment of HIS-(R)N ; 145 430 840 1595 1543
resistance W Screw mm?] 312 62.3 109 277 541
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Material quality for HIT-V
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Part

Material

Zinc coated steel

Threaded rod,

Strength class 5.8; Elongation at fracture A5 > 8% ductile

HIT-V 5.8 (F) Electroplated zinc coated = 5um; (F) hot dip galvanized = 45 pm
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 5.8 (F) Electroplated zinc coated = 5um; (F) hot dip galvanized = 45 ym

Hilti Meter rod,

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated = 5um

AM 8.8 (HDG) (HDG) hot dip galvanized = 45 ym
Washer Electroplated zinc coated =2 5 ym, hot dip galvanized = 45 pm
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated = 5um, hot dip galvanized = 45 pm

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Threaded rod,

Strength class 80 for < M20 and class 70 for > M20,
Elongation at fracture A5 > 8% ductile

HIT-V-HCR High corrosion resistance steel 1.4529; 1.4565;
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part

Material

Internal threaded

C-steel 1.0718; Steel galvanized =2 5 ym

HIS-N sleeve
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized 2 5 um
'srl‘:\?:' threaded | giainless steel 1.4401,1.4571
HIS-RN
S -
Screw 70 Strength class 70, A5 > 8 % Ductile

Stainless steel 1.4401; 1.4404, 1.4578; 1.4571; 1.4439; 1.4362

Setting information

Installation temperature
-5°C to + 40°C

Service temperature range

Hilti HIT-RE 500 V3 injection mortar may be applied in the temperature ranges given below. An elevated base mate-
rial temperature may lead to a reduction of the design bond resistance.

Base material
temperature

Max. long term base

LI E LT (S material temperature

Max. short term base
material temperature

Temperature range | -40 °C to +40 °C +24 °C

+40 °C

-40 °C to +70 °C +43 °C

Temperature range Il

+70 °C
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Max short term base material temperature

Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature

Long-term elevated base material temperatures are roughly constant over significant periods of time.

Working time and curing time

Temperature of the base material Working time Minimum curing time

T twork tcurea)
-5°Cto-1°C 2h 168 h
0°Cto4°C 2h 48 h
5°Cto9°C 2h 24 h
10°Cto 14 °C 1,5h 16 h
15°Cto 19 °C 1h 16 h
20°Cto24°C 30 min 7h
25°Ct029°C 20 min 6 h
30 °Cto 34 °C 15 min 5h
35°Cto39°C 12 min 4,5h
40 °C 10 min 4h

Setting details for HIT-V

a) The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled

ETA-16/0143, issue 2017-07-12 Additional Hilti
technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Nominal diameter of drill bit  d, [mm]| 10 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and Netmin [Mm]| 60 | 60 | 70 | 80 | 90 | 96 | 108 | 120 | 132 | 144 | 156
drill hole depth range Netmax [MM]| 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material hg +30 mm
thickness A [mm] =100 mm hee 2.
Max. torque moment Tmaex [mMm]| 10 | 20 | 40 | 80 | 150 | 200 | 270 | 300 | 330 | 360 | 390
Minimum spacing Smn  [Mm]| 40 50 | 60 | 75 90 | 115 | 120 | 140 | 165 | 180 | 195
Min. edge distance Cuwn [mm]| 40 | 45 | 45 | 50 | 55 | 60 | 75 | 80 | 165 | 180 | 195
Critical spacing for splitting
failure Sesp  [MM] 2 ccr,sp
[mm] 1,0 - hy forh/hy 22,0 i
20
Critical edge distance for
splitting failure > Cusp [MmM]| 4,6 h,-18h for2,0>h/h;>13 |43
[mm] 2,26 h,; forh/h,<1,3 Tohe 220my S
Critical spacing for
concrete cone failure San  [mml] 2 Can
Critical edgedlstfancefor Con  [mm] 15h,
concrete cone failure © !
Marking of the
embedment depth
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Setting details for HIS-N

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit d, [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage and
drill hole depth hes [mm] 90 110 125 170 205
Minimum base material e [Mm] 120 150 170 230 270
thickness
p|amet_er of clearance hole d, (mm] 9 12 14 18 29
in the fixture
Thread engagementlength; = | 20 10-25 12-30 16-40 20-50
min - max
Minimum spacing Smin  [MM] 60 70 90 115 130
Minimum edge distance Cmin  [Mm] 40 45 55 65 90
Crltlcal spacing for splitting o [mm] 2¢..
failure P P

[mm] 1,0 h, forh/hy=z20  |™

20

Critical edge distance for

spliting failure® Cusp  [Mm]| 4,6 hy-1,8h for2,0>h/hy>1,3

3

[mm] 2,26 h, forh/hy<13

10hg 2260y

Critical spacing for
concrete cone failure
Critical edge distance for
concrete cone failure ©
Max. torque moment? Too  INM] 10 [ 20 | 40 80 150

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

a) Nermin < her < hegmax (Ner: embedment depth)

b) h: base material thickness (h = hy,,)

c) The critical edge distance for concrete cone failure depends on the embedment depth hef and

the design bond resistance. The simplified formula given in this table is on the save side.

scr,N [mm] 2 Ccr,N

Con  [mm] 1,5 hy

h
Setting details for HIT-V
Anchor size M8 | M10 [ M12 [ M16 | M20 | M24 | M27 | M30 | M36 | M39
HIT-V TE2-TE 16 TE 40 - TE 80 Not available
Rotary hammer from Hilti
HIS-N TE2-TE16] TE40-TES80 | -

compressed air gun, set of cleaning brushes, dispenser
roughening tools TE-YRT -
Additional Hilti recommended tools DD EC-1,DD 100 ... DD 1602 -
a) For anchors in diamond drilled holes load values for combined pull-out and concrete cone resistance have to be reduced

Other tools
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Minimum roughening time t,,,gnen (troughen [$€€] = hye [MM] /10 )

h,; [mm] tougnen [SEC]
0to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60

Parameters of cleaning and setting tools

Drill bit diameters d, [mm] Installation
Diamond coring
HIT-V HIS-N Hammer drill| Hollow Drill | Diamond With Brush Piston plug
(HD) Bit (HDB) coring | roughening | HIT-RB HIT-SZ
(DD) tool (RT)
i (D .m .m &0 A, i [ED=
o= x‘: Ee=Jr——m=o
M8 - 10 - 10 - 10 -
M10 - 12 - 12 - 12 12
M12 M8 14 14 14 - 14 14
M16 M10 18 18 18 18 18 18
M20 M12 22 22 22 22 22 22
M24 M16 28 28 28 28 28 28
M27 - 30 - 30 30 30 30
- M20 32 32 32 32 32 32
M30 - 35 35 35 35 35 35
M33 - 37 - - - 37 37
M36 - 40 - - - 40 40
M39 - 42 - - - 42 42
Associated components for the use of Hilti Roughening tool TE-YRT
Diamond coring Roughening tool TE-YRT Wear gauge RTG...
d, [mm .
Nominal e measured do [mm] size
18 17,9 t0 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9 t0 22,2 22 22
25 24,9 to 25,2 25 25
28 27,9 to 28,2 28 28
30 29,9 to 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35
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Setting instructions
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*For detailed information on installation see instruction for use given with the package of the product

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 500 V3

Hammer drilled hole

= For dry and wet concrete and installation
(b in flooded holes (no sea water).
hes
< T
d, Hammer drilled hole with Hollow

Drilled Bit (HDB)
No cleaning required.
For dry and wet concrete only.

Diamond Coring
For dry and wet concrete only.

TEVRT| g
] BT | i}
|

Diamond Coring + Roughening Tool
For dry and wet concrete only.

Before roughening, the borehole needs
to be dry.

Cleaning ( Inadequate hole cleaning=poor load values.)

Hammer Drilling:

Compressed air cleaning (CAC)

For all drill hole diameters d, and drill hole
depths h.

Hammer drilling:

Cleaning for under water:
For all bore hole diameters d, and all bore
hole depth h,.
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2X
<an)p
Hammer drilled flooded holes and
diamond cored holes:
Compressed air cleaning (CAC)
22X For all drill hole diameters d, and drill hole
e~ depths h,.

22X Diamond cored holes with Hilti
P~ roughening tool:

Compressed air cleaning (CAC)
For all drill hole diameters d, and drill hole

l/ ® depths h,.

P

Injection preparation

H=330ml/11.1fl.ozz  3x
E’E’m E3500ml/ 1691l oz:  4x

HDM 330/500
HDE 500 SSSS

Injection system preparation.

Injection method for drill hole depth
hes > 250mm.

Injection method for drill hole depth
hes > 250mm.

Injection method for overhead
application.

EFHIT-OHC =
— HIT-OHW HIT-SZ
———a1HIT-REM
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Setting the element

Setting element, observe working time

Loading the anchor after required curing
time t,, the anchor can be loaded.

The applied installation torque shall not
exceed T,

i

Setting element for overhead
applications, observe working time “t,.”

Loading the anchor after required curing
time t.,. the anchor can be loaded.

The applied installation torque shall not
exceed T,
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HIT-RE 100 injection

mortar

Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Injection mortar system

Hilti HIT-RE 100

1 =IETT T LT

liiti HIT-RE 100 Hilti HIT-RE 100 Hitti

A IO O

Base material

:oo
oMo

Wet concrete

Non-cracked
concrete

Dry concrete

Installation conditions

500 ml foil pack
(also available as
330 ml foil pack)

T-RE 100

Anchor rods:
HIT-V
HIT-V-F
HIT-V-R
HIT-V-HCR
(M8-M30)

Anchor rods:
HAS-(E)
HAS-(E)-R
HAS-(E)-HCR
(M8-M30)

Anchor rods:
HAS-(U)
HAS-(U)-R
HAS-(U)-HCR
(M8-M30)

Benefits

Suitable for cracked and
non-cracked concrete C 20/25
to C 50/60

High loading capacity

Suitable for dry and water
saturated concrete

- Large diameter applications

Long working time at elevated
temperatures

Odourless epoxy

Load conditions

Static/
quasi-static

Other information

e A4 HCR
& C = ML .
316 highMo
s
Hammer Variable Small edge European CE Corrosion High
drilling embedment  distance and Technical conformity resistance corrosion
depth spacing Assessment resistance
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment? DIBt, Berlin ETA-15/0882 / 2019-8-30
a) All data given in this section according to ETA-15/0882 issue 2019-8-30
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Adhesive mortar shall be foilpack two-component ready mix epoxy resin (styrene-free).

- Anchor shall be approved for overhead installation.

- For overhead or deep embedment depth (>250mm) installation, specialized accessories shall be applied to ensure
drill hole is fully grouted with no voids.

- Borehole drilled and cleaned in one step with Hilti hollow drill bit is recommended to reduce installation error.

- Anchors shall obtain the European Technical Assessment (ETA) report.

- The anchor bolt design shall be done either according to “ETAG001 Annex C Design Method” issued by EOTA or
“Guides on design of post-installed anchor bolt systems in Hong Kong” issued by HKISC.

- Anchors shall be tested in accordance to either ETAG-001 Annex A or ACI 355.2 by accredited laboratories under
HOKLAS Mutual Recognition Arrangement (MRA) Partners.

- Anchor to be approved by WRAS and NSF for use in contact with drinking water.

Static and quasi-static loading (for a single anchor)

All data in this section applies to:
- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steel failure
- Anchor HIT-V and HAS-(E,U) with strength 5.8
- Base material thickness, as specified in the table
- One typical embedment depth, as specified in the table
- Concrete C 20/25, fy cupe = 25 N/mm?
- Temperate range |
(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)

Embedment depth and base material thickness

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30

Typical embedment depth [mm]| 80 90 110 125 170 210 240 270

Base material thickness [mm]|{ 110 120 140 165 220 270 300 340

Characteristic resistance

Anchor size [ m8 [ m10 [ M12 [ m16 | m20 | mM24 | m27 [ m30

Non-cracked concrete

Tension Ng«  HIT-V, HAS-(E,U) [kN] | 18,3 29,0 42,2 70,6 111,9 | 153,7 | 187,8 | 224,0
Shear Vg, HIT-V, HAS-(E,U) [kN] 9,2 14,5 21,1 39,3 61,3 88,3 114,8 | 140,3

Tension Nge ~ HIT-V, HAS-(E,U)A4 [kN] | 256 | 406 | 582 | 70,5 | 111,9 | 153,6 | 229,65 | 280,5
Shear Vg, HIT-V, HAS-(E,U)A4 [kN] | 128 | 20,3 | 29,5 | 550 | 858 | 1236 | 1148 | 140,3

Design resistance

Anchor size [ m8 [ m10 [ M12 [ m16 | mM20 | m24 | m27 | m30
Non-cracked concrete

Tension Ny, HIT-V, HAS-(E,U) kNp| 122 | 19,3 | 27,7 | 336 | 533 | 732 | 894 | 106,7
Shear Vg, HIT-V, HAS-(E,U) kNI[ 73 [ 116 | 16,9 [ 31,4 [ 490 | 706 | 91,8 [ 1122

Tension Ngy  HIT-V, HAS-(E,U)A4  [kN] | 17,0 27,0 38,8 | 47,0 74,6 | 102,4 | 153,0 | 187,0
Shear Vg4 HIT-V, HAS-(E,U)A4 [kN]| 8,5 13,5 19,6 36,6 57,2 82,4 76,5 93,5

Recommended loads 2

Anchor size [ m8 | m10 [ m12 | m16 [ m20 | mM24 | m27 | M30
Non-cracked concrete

Tension N, HIT-V, HAS-(E,U) kN1 | 6,1 96 | 14,0 | 235 [ 373 | 51,2 | 626 | 74,6
Shear Vg, HIT-V, HAS-(E,U) kN1 | 3,1 48 70 [ 131 | 204 [ 294 | 382 [ 467

Tension Ng..  HIT-V, HAS-(E,U) A4 [kN] 8,5 13,5 19,4 23,5 37,3 51,2 76,5 93,5

Shear Vg, HIT-V, HAS-(E,U) A4 [kN] 4,2 6,7 9,8 18,3 28,6 41,2 38,2 46,7

a) With overall partial safety factor for action y = 3.0. The partial safety factors for action depend on the type of loading and shall
be taken from national regulations.
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Materials

Materials properties

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
:Eé\-/(g'g)ss Nmm?)| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal tensile :}Q_’éﬁws Nmm2)| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
trength f I
Sirengin Tuc :ES\_’(EU)R Nmm?)| 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500
:Eé\_’('EHﬁ';HCR Nmm2)| 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700
:Eé\-/(gﬁ)ss Nmm?)| 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
:}Q_’éﬁws Nmm?]| 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
Yield strength f,, ATV, R -
Ao R INmm| 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
:Eé\_’('EHﬁ';HCR Nmm2]| 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400
Stressed HIT-V [mme] | 366 | 58,0 | 843 | 157 | 245 | 353 | 459 | 561
cross-section A, HAS-(E,U) [mm?] | 32,8 | 523 | 76,2 | 1440 | 2250 | 324,0 | 427,0 | 5190
Moment of HIT-V mm?] | 312 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance W HAS-(E,U) [mm] | 27,0 | 541 | 938 | 2440 | 4740 | 809,0 | 1274,0|1706,0

Material quality for HIT-V and HAS-(E,U)

Part

| Material

Zinc coated steel

Threaded rod,

Strength class 5.8; Elongation at fracture A5 > 8% ductile

Electroplated zinc coated = 5um, hot dip galvanized = 45 ym

:2;\-/(23)(':5)8 Electroplated zinc coated = 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated = 5um; (F) hot dip galvanized = 45 ym
HAS-(E,U) 8.8 ’

Washer Electroplated zinc coated = 5 pm, hot dip galvanized = 45 ym
Nut Strength class of nut adapted to strength class of threaded rod.

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;

HIT-V-R Elongation at fracture A5 > 8% ductile

HAS-(E,U)-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Threaded rod, Strength class 80 for < M20 and class 70 for > M20,

HIT-V-HCR Elongation at fracture A5 > 8% ductile

HAS-(E,U)-HCR High corrosion resistance steel 1.4529; 1.4565;

Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
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Setting information

Installation temperature
+5°C to +40°C

Service temperature range

=TT

Hilti HIT-RE 100 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range I

Temperature range | -40 °Cto +40 °C +24°C +40 °C
Temperature range Il -40 °Cto + 58 °C +35°C +58 °C
-40 °C to + 70 °C +43°C +70°C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Working time and curing time

Temperature of the Max. working time in which rebar Min. curing time before rebar
base material can be inserted and adjusted t,, can be fully loaded t.,,.

5°C<Tg<10°C 2h 72h
10 °C < Ty < 15°C 1,5h 48 h
15°C < Tgy <20 °C 30 min 24 h
20 °C < Tg, <30°C 20 min 12h
30°C<Tgy<40°C 12 min 8h
40 °C 12 min 4h

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled

Jan-2021

HIT-RE 100 injection mortar | 236

®
o
d=
[§]
C
(]
=
k)
£
(0]
d=
o



=TT

Settings details

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Nominal diameter of drill bit  d, [mm] 10 12 14 18 22 28 30 35
Diameter of element d [mm] 8 10 12 16 20 24 27 30
. . 60 60 70 80 90 96 108 120
E(f)fleecct;;etﬁnchorage and drill hes [mm] to to to to to to to to
P 160 200 240 320 400 480 540 600
Minimum base material
thickness hpin  [mm] h + 30 2100 mm he+2d,
!Z)lamet_er of clearance hole d, [mm] 9 12 14 18 29 26 30 33
in the fixture
Minimum spacing Smin  [Mmm]| 40 50 60 80 100 120 135 150
Minimum edge distance Cmn  [mm]| 40 50 60 80 100 120 135 150
Crltlcal spacing for splitting Srs  [MM] 2¢..
failure <P P
1,0 hy forh/hyz20 |™™
2,0
Crlpgal edge distance for Cows  [MM] 46h,-18h for2,0>h/hy>13 .5
splitting failure @ P ,
2,26 hy forh/hy<1,3 ' Cersp
1,0hy  2,26hy "
Critical spacing for concrete sun  [mm] 2C.0
cone failure ! i
Critical edge distance
concrete cone failure® Can  [mm] 1.5hy
Torque moment® Tooe INmJ| 10 | 20 | 40 [ 80 [ 150 | 200 | 270 | 300

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
@) Nggmin < Ner < Nogmax (Ner: embedment depth) h: base material thickness (h 2 hy;,)

b) The critical edge distance for concrete cone failure depends on the embedment depth he and the
design bond resistance. The simplified formula given in this table is on the save side

This is the maximun recommended torque moment to avoid splitting failure during installation for
anchors with minimun spacing and/or edge distance

C

Installation equipment

237 | HIT-RE 100 injection mortar

Anchor size M8 | mM10 | M12 | m16 | m20 | m24 | m27 | m30
Rotary hammer TE 2-TE 16 TE 40 — TE 80
Other tools Set c(;‘ocrg;rr?iizegrigh%usr,] cc!)irsgleor:’;:r%?sl:g]npplug
Drilling and cleaning parameters
HIT-V Drill bit diameters d, [mm] Installation size [mm]
HAS Hammer drill Hollow Drrill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
S T T —— ED=
M8 10 - 10 -
g M10 12 12 12 12
5 M12 14 14 14 14
= M16 18 18 18 18
t_g M20 22 22 22 22
= M24 28 28 28 28
o M27 30 - 30 30
O M30 35 35 35 35
Jan-2021
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*For detailed information on installation see instruction for use given with the package of the product
Safety regulations.
Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 500.

= <=~ Hammer drilled hole

b For dry and wet concrete.

Setting instructions

het
(
dy Hammer drilled hole with Hollow
Drilled Bit (HDB)
No cleaning required.
Cleaning

Manual cleaning (MC)

Non-cracked concrete only

for drill diameters d, < 20 mm and drill
hole depth h, < 10-d.

Compressed air cleaning (CAC)
for all drill hole diameters d, and drill hole
depths h, < 20-d.

Compressed air cleaning (CAC)
cleaning of flooded holes

for all drill hole diameters d, and drill hole
depths h,

AR
WNTTTNYY
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Injection system

330ml/11.1l. oz 2x
F==500ml/16.9fl. oz: 3x

E— N — .y
HDM 330/500
HDE 500-A18 —
MD 2000/2500 ) S -
ED 3500 (-A) =
P 3000/3500 S e

Injection system preparation.

Injection method for drill hole depth
he €250 mm.

Injection method for overhead
application and/or installation with
embedment depth h,; > 250 mm.

Setting the element

E%; Setting element, observe working time
% “tork

Setting element for overhead
applications, observe working time “t,,.”-

Loading the anchor: After required
curing time tcure the anchor can be

T ium
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HVU2 adhesive capsule for concrete

Ultimate performance foil capsule for heavy-duty anchoring in concrete

Anchor version Benefits

High loading capacity suitable
HVU2 for restricted on site conditions

Instant curing down to 5 minutes

Mortar capsule

Clean and fast installation that
suits hard jobsite conditions

Anchor rod:

HAS-U - Pre-dosed volume of mortar per
HDG fastening point

HAS-U A4 - Suitable for cracked and non-

HAS-U HCR cracked concrete C20/25 to

'(A%?M%S?DG) C50/60 both for hammer drilled
and diamond cored holes
d di d d hol

- Suitable for dry and water
Internally threaded saturated concrete
sleeves: - SafeSet technology: Hilti hollow
HIS-N drill bit for automatic cleaning
HIS-RN
(M8-M20)

Base material Load conditions

Non-cracked Cracked Dry Wet Static/ Fire
concrete concrete concrete concrete quasi-static resistance
(Tension zone)

Installation conditions Other information
G| | 80| saFeET = c € Ad HCR
316 | |highMo
Hammer Diamond  Hilti SafeSet Small edge European CE PROFIS Corrosion High

drilled holes  drilled holes  technology distance and Technical conformity ~ Engineering  resistance corrosion

spacing Assessment Suite resistance
Approvals / certificates

Description Authority / Laboratory No. / date of issue

European technical Assessment? DIBt, Berlin ETA-16/0515/2017-07-13

Fire test assessment ING.Thiele, Pirmasens 21735 /2017-08-01

a) All data given in this section according ETA-16/0515 issue 2017-07-13
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Recommended general notes

*The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti’s technical team for further details.

- Anchor shall be capsule type adhesive

- Anchor shall be tested for water tightness

- Approved for use in uncracked and cracked concrete under static and quasi-static loading

- Approved for use in diamond cored drilled holes. In such case the performance shall be on the same level of
hammer drilled holes when proper installation steps are followed.

- Anchor shall be installed in combination with dust removal drilling accessories to ensure dust free environment
and clean borehole.

- Anchor shall be approved for overhead installation.

- Anchors shall obtain the European Technical Assessment (ETA) report.

- The anchor bolt design shall be done either according to “ETAG001 Annex C Design Method” issued by EOTA or
“Guides on design of post-installed anchor bolt systems in Hong Kong” issued by HKISC.

- Anchors shall be tested in accordance to either ETAG-001 Annex A or ACI 355.2 by accredited laboratories under
HOKLAS Mutual Recognition Arrangement (MRA) Partners.

- Anchor to be approved by NSF for use in contact with drinking water.

For seismic application:
- Approved for use under seismic actions category 1 (C1) and 2 (C2) according to EOTA TR045 “Design of Metal
Anchors For Use In Concrete Under Seismic Actions, 02/2013".

Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steel failure

- Minimum base material thickness

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

Effective anchorage depth

Anchor size [ M8 | m10 [ m12 | m16 | m20 | m24 | m27 | m30
HAS-U

Eff. Anchorage depth he [mm]| 80 90 10 | 125 | 170 | 210 | 240 | 270
Base material thickness hpn  [mm]| 110 120 140 160 220 270 300 340
HIS-N

Eff. Anchorage depth hes [mm]| 90 110 125 170 205 - - -
Base material thickness hnn  [mm]| 120 150 170 230 270 - - -

Jan-2021 HVU2 adhesive capsule for concrete | 242
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Hammer drilled holes and hammer drilled holes with hollow drill bit®:

Characteristic resistance

Anchor size | m8 | mio | m12 | m16 | m20 | m24 | m27 | m30
Non-cracked concrete
HAS-U 5.8 183 | 290 | 422 [ 688 [ 109 | 150 - -
HAS-U 8.8 241 | 420 | 568 [ 688 | 109 | 150 | 183 | 218
Tension N, TAS-UA4 oy 241 | 406 | s6.8 | 88 | 109 [ 150 | 183 | 218
HAS-U HCR 241 | 420 [ 568 [ 688 | 109 | 150 - -
HIS-N 8.8 250 | 460 | 670 | 109 | 1716 - - -
HIS-RN 70 260 | 410 | 590 | 109 [ 144 - - -
HAS-U 5.8 92 | 7145 | 21,1 | 393 | 61,3 | 883 - -
HAS-U 8.8 146 | 232 | 337 | 628 | 980 | 141 | 184 | 224
Shear Vs, HAS-U A4 [y |28 | 208 | 295 | 850 | 858 | 124 | 115 | 140
HAS-U HCR 146 | 232 | 337 | 628 | 980 | 124 - -
HIS-N 8.8 130 | 230 | 340 | 630 | 580 - - -
HIS-RN 70 130 | 200 | 300 | 550 | 830 - - -
Cracked concrete
HAS-U 5.8 101 | 240 [ 352 [ 481 [ 763 [ 105 - -
HAS-U 8.8 101 | 240 | 352 [ 481 | 763 | 105 | 128 [ 153
Tension N, -HASUA4 jy |10 | 240 | 352 | 481 | 763 [ 105 | 128 | 153
HAS-U HCR 101 | 240 | 352 [ 481 | 763 [ 105 - -
HIS-N 8.8 230 | 371 [ 481 | 763 | 101 - - -
HIS-RN 70 230 | 371 [ 481 | 763 [ 101 - - -
HAS-U 5.8 92 | 145 | 211 | 393 | 613 | 883 - -
HAS-U 8.8 146 | 232 | 337 | 628 | 980 | 141 | 184 | 224
— HAS-U A4 oy 128 | 208 | 205 | 550 | 858 | 124 | 115 | 140
HAS-U HCR 146 | 232 | 337 | 628 | 980 | 124 - -
HIS-N 8.8 130 | 230 [ 340 | 630 | 580 - - -
HIS-RN 70 130 | 200 | 300 | 550 | 830 - - -

a) Hilti hollow drill bit is available for the element sizes M12 to M30
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Design resistance

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 122 | 193 | 281 | 458 | 727 | 99.8 - -
HAS-U 8.8 161 | 280 | 378 | 458 | 727 | 998 | 122 | 145
Tensiony, _HASUAS w123 | 242 |35 | 458 | 727 | 998 | 802 | 8
HAS-U HCR 161 | 280 | 378 | 458 | 727 | 99.8 - -
HIS-N 8.8 16,7 | 30,7 | 447 | 727 | 77.3 - - -
HIS-RN 70 139 | 219 | 316 | 588 | 69,2 - - -
HAS-U5.8 73 | 116 | 169 | 31.4 | 490 | 706 - -
HAS-U 8.8 17 | 186 | 27,0 | 502 | 784 | 113 | 147 | 180
HAS-U A4 92 | 145 | 211 | 393 | 550 | 792 | 482 | 589
ShearVes  asuror N [17 [ 186 | 270 | 502 | 784 | 706 - }
HIS-N 8.8 104 | 184 | 272 | 504 | 464 - - -
HIS-RN 70 83 | 128 | 192 | 353 | 415 - - -
Cracked concrete
HAS-U 5.8 67 | 160 | 235 | 321 | 50,9 | 69,9 - -
HAS-U 8.8 67 | 160 | 235 | 321 | 509 | 699 | 854 | 102
Tension N, _HASUA dog |67 | 180 [ 235 [ 321 [ 509 | 699 | 802 | 98
HAS-U HCR 67 | 160 | 235 | 321 | 509 | 69,9 - -
HIS-N 8.8 153 | 247 | 321 | 509 | 674 - - -
HIS-RN 70 139 | 219 | 316 | 509 | 674 - - -
HAS-U5.8 73 | 11,6 | 169 | 31,4 | 490 | 706 } -
HAS-U 8.8 17 | 186 | 270 | 502 | 784 | 113 | 147 | 180
HAS-U A4 92 | 145 | 211 | 393 | 550 | 792 | 482 | 589
ShearVes  asuncr N [17 [T1ee | 270 | 502 | 784 | 706 } }
HIS-N 8.8 104 | 184 | 272 | 504 | 464 - - -
HIS-RN 70 83 | 128 | 192 | 353 | 415 - - -

a) Hilti hollow drill bit is available for the element sizes M12 to M30
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Recommended loads®

Anchor size [ M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 6.1 97 | 141 | 229 | 363 | 500 - -
HAS-U 8.8 80 | 140 | 189 | 229 | 363 | 50,0 | 610 | 727
Tension N, _HASUAS oy |80 | 185 | 189 [ 229 [ 363 | 500 | 610 | 727
HAS-U HCR 80 | 140 | 189 | 229 | 363 | 50,0 - -
HIS-N 8.8 83 | 153 | 223 | 363 | 387 - - -
HIS-RN 70 87 | 13,7 | 197 | 363 | 480 - - -
HAS-U5.8 31 48 | 70 | 131 | 204 | 294 - -
HAS-U 8.8 49 | 77 | 12 | 209 | 327 | 470 | 613 | 747
HAS-U A4 43 | 68 | 98 | 183 | 286 | 413 | 383 | 467
ShearVee  asuror N [a9 [ 77 | 12 | 200 | 327 | 413 - }
HIS-N 8.8 43 | 77 | 13 | 210 | 193 - - -
HIS-RN 70 43 | 67 | 100 | 183 | 27,7 - - -
Cracked concrete
HAS-U 5.8 48 | 114 | 168 | 229 | 363 | 499 - -
HAS-U 8.8 48 | 114 | 168 | 229 | 363 | 499 | 610 | 727
Tension N _HASUA dog |48 | 14 [ 168 [ 229 [ 363 | 499 | 573 | 70
HAS-U HCR 48 | 14 | 168 | 229 | 363 | 499 - -
HIS-N 8.8 10,9 | 176 | 229 | 363 | 481 - - -
HIS-RN 70 99 | 157 | 225 | 363 | 484 - - -
HAS-U 5.8 52 | 83 | 120 | 224 | 350 | 504 } -
HAS-U 8.8 84 | 133 | 193 | 359 | 560 | 807 | 105 | 128
HAS-U A4 65 | 104 | 151 | 280 | 393 | 566 | 344 | 421
ShearVee  asumncr N [Tea [ 133 | 193 | 359 | 560 | 504 } }
HIS-N 8.8 74 | 131 | 194 | 360 | 33,1 - - }
HIS-RN 70 60 | 92 | 137 | 252 | 296 - - -

a) Hilti hollow drill bit is available for the element sizes M12 to M30
b) With overall partial safety factor for action y = 3.0. The recommended loads vary according to the safety factor requirement from
national regulations
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Diamond cored holes:

Characteristic resistance

Anchor size | m8 | mio | m12 | m16 | m20 | m24 | m27 | m30
Non-cracked concrete
HAS-U 5.8 - 290 | 422 | 688 | 109 150 - -
HAS-U 8.8 - 396 | 56,8 | 688 | 109 150 183 | 218
Tonsion Ney HAS-U A4 o] 396 | 56,8 | 688 | 109 150 183 218
HAS-U HCR - 396 | 56,8 | 688 | 109 150 - -
HIS-N 8.8 250 | 460 | 67,0 | 109 116 - - -
HIS-RN 70 260 | 41,0 | 590 | 109 144 - - -
HAS-U 5.8 - 145 | 211 | 393 | 613 | 883 - -
HAS-U 8.8 - 232 | 337 | 628 | 980 | 141 184 | 224
HAS-U A4 - 203 | 295 | 550 | 858 | 124 115 140
ShearVe  Pasumcr KN 232 | 337 | 628 | 980 | 124 } }
HIS-N 8.8 130 | 230 | 340 | 630 | 580 - - -
HIS-RN 70 130 | 200 | 300 | 550 | 830 - - -
Cracked concrete
HAS-U 5.8 - 19,8 | 290 | 440 | 748 | 105 - -
HAS-U 8.8 - 19,8 | 290 | 440 | 748 | 105 128 153
Tension N HAS-U A4 N — 19,8 | 290 | 440 | 748 | 105 128 153
HAS-U HCR - 19,8 | 290 | 440 | 748 | 105 - -
HIS-N 8.8 159 | 257 | 362 | 61,0 | 800 - - -
HIS-RN 70 159 | 257 | 362 | 61,0 | 80,0 - - -
HAS-U 5.8 - 145 | 211 | 393 | 613 | 883 - -
HAS-U 8.8 - 232 | 337 | 628 | 980 | 141 184 | 224
HAS-U A4 - 203 | 295 | 550 | 858 | 124 115 140
ShearVe  asumor KN 232 | 337 | 628 | 980 | 124 B B
HIS-N 8.8 130 | 230 | 340 | 630 | 580 - - -
HIS-RN 70 130 | 200 | 300 | 550 | 830 - - -

®
o
d=
[§]
C
(]
=
k)
£
(0]
d=
o

Jan-2021 HVU2 adhesive capsule for concrete | 246



=TT

Design resistance

Anchor size [ M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 - 193 | 2841 | 458 | 727 | 998 - -
HAS-U 8.8 - 264 | 378 | 458 | 727 | 998 | 122 | 145
Tensiony, _HASUAS ] 242 | 351 | 458 | 727 | 998 | 802 | 981
HAS-U HCR - 264 | 378 | 458 | 727 | 998 - -
HIS-N 8.8 16,7 | 30,7 | 447 | 727 | 77.3 - - -
HIS-RN 70 139 | 219 | 316 | 588 | 69,2 - - -
HAS-U5.8 - 16 | 169 | 314 | 490 | 706 - -
HAS-U 8.8 - 186 | 270 | 502 | 784 | 113 | 147 | 180
HAS-U A4 - 145 | 211 | 393 | 550 | 792 | 482 | 589
ShearVes  Hasumor KN 186 | 27,0 | 502 | 784 | 706 - }
HIS-N 8.8 104 | 184 | 272 | 504 | 464 - - -
HIS-RN 70 83 | 128 | 192 | 353 | 415 - - -
Cracked concrete
HAS-U 5.8 - 132 | 194 | 293 | 498 | 69,9 - -
HAS-U 8.8 - 132 | 19.4 | 293 | 498 | 699 | 854 | 102
Tension N, _HASUA N 132 | 194 | 293 | 498 | 699 | 802 | 981
HAS-U HCR - 132 | 19.4 | 293 | 498 | 69,9 - -
HIS-N 8.8 106 | 171 | 242 | 407 | 533 - - -
HIS-RN 70 106 | 171 | 242 | 407 | 533 - - -
HAS-U5.8 } 16 | 169 | 314 | 490 | 706 - -
HAS-U 8.8 - 186 | 270 | 502 | 784 | 113 | 147 | 180
HAS-U A4 - 145 | 211 | 393 | 550 | 792 | 482 | 589
ShearVes  asumor KN 186 | 270 | 502 | 784 | 706 } }
HIS-N 8.8 104 | 184 | 272 | 504 | 464 - - -
HIS-RN 70 83 | 128 | 192 | 353 | 415 - - -
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Recommended loads ?

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 - 97 | 141 | 230 | 364 | 500 - -
HAS-U 8.8 - 132 | 189 | 230 | 364 | 500 | 610 | 72,7
Tension N, _HASUAS ] 132 | 189 | 230 | 364 | 500 | 610 | 72.7
HAS-U HCR - 132 | 189 | 230 | 364 | 50,0 - -
HIS-N 8.8 83 | 153 | 223 | 364 | 387 - - -
HIS-RN 70 87 | 13,7 | 197 | 364 | 480 - - -
HAS-U5.8 - 48 70 | 131 | 205 | 295 - -
HAS-U 8.8 - 77 | 12 | 210 | 327 | 470 | 614 | 747
HAS-U A4 - 6.8 98 | 184 | 286 | 414 | 384 | 467
ShearVee  Hasumor KN 77 | 12 | 210 | 327 | 414 - }
HIS-N 8.8 43 77 | 13 | 210 | 194 - - -
HIS-RN 70 43 67 | 100 | 184 | 27.7 - - -
Cracked concrete
HAS-U 5.8 - 6,6 97 | 147 | 250 | 350 - -
HAS-U 8.8 - 6.6 97 | 147 | 250 | 350 | 427 | 510
Tension N _HASUA N 66 97 | 147 | 250 | 350 | 427 | 510
HAS-U HCR - 66 97 | 147 | 250 | 350 - -
HIS-N 8.8 53 86 | 121 | 204 | 267 - - -
HIS-RN 70 53 86 | 121 | 204 | 267 - - -
HAS-U5.8 - 4.8 71 | 131 | 205 | 295 - -
HAS-U 8.8 - 77 | 113 | 210 | 327 | 470 | 614 | 747
HAS-U A4 - 67 99 | 184 | 286 | 414 | 384 | 467
ShearVeee  asumor KN 77 | 113 | 210 | 327 | 414 } }
HIS-N 8.8 43 77 | 114 | 210 | 194 - - -
HIS-RN 70 43 67 | 100 | 184 | 27.7 - - -

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

Mechanical properties for HAS-U

Anchor size M8 [ M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U 5.8 500 | 500 | 500 | 500 | 500 | 500 - -
Nominal tensile strenath £ HAS-U 8.8 (N/mm?] 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
9w "HASUA4 700 | 700 | 700 | 700 | 700 | 700 | 500 [ 500
HAS-U HCR 800 | 800 | 800 | 800 | 800 | 700 - -
HAS-U 5.8 440 | 440 | 440 | 440 | 440 | 440 - -
) HAS-U 8.8 2| 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
Yield strength f,. HAS.UA4 _ VMM 1450 [ 450 | 450 | 450 | 450 | 450 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 - -
Stressed cross-section A, HAS-U [mm?] | 36,6 | 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561
Moment of resistance W HAS-U [mm® [ 31,2 | 62,3 | 109 | 277 | 541 935 | 1387 | 1874
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 490 490 490
. ’ Screw 8.8 5 800 800 800 800 800
Nominal tensile strength f,, HIS-RN [N/mm?2] 700 700 700 700 700
Screw 70 700 700 700 700 700
HIS-N 390 390 390 390 390
) Screw 8.8 5 640 640 640 640 640
Yield strength f,. HIS-RN (N/mm 350 350 350 350 350
Screw 70 450 450 450 450 450
Stressed cross-section A HISRN_ [mm?] 51,5 108 169 256 238
°  Screw 36,6 58,0 84,3 157 245
’ HIS-(R)N 5 145 430 840 1595 1543
Moment of resistance W Screw [mm3] 312 62.3 109 277 541
Material quality for HAS-U
Part | Material
Metal parts made of zinc coated steel
M8 to M24 Strength class 5.8:
- Rupture elongation (I, = 5d) > 8% ductile
HAS-U M8 to M24 Strength class 8.8:
- Rupture elongation (I, = 5d) > 12% ductile
Electroplated zinc coated 25 ym; (F) hot dip galvanized 245 pm
Washer Electroplated zinc coated =25 um; hot dip galvanized 245 um
Nut Strength class adapted to strength class of threaded rod.
Electroplated zinc coated =5 ym; hot dip galvanized 245 ym
Metal parts made of stainless steel
M8 to M24 Strength class 70:
M27 to M30 Strength class 50:
HAS-UA4 - Rupture elongation (I, = 5d) > 8% ductile
Stainless steel A4 according to EN 10088-1:2014
Washer Stainless steel A4 according to EN 10088-1:2014
Nut Strength class adapted to strength class of threaded rod.
Stainless steel A4 according to EN 10088-1:2014
Metal parts made of stainless steel
M8 to M20 Strength class 70:
M24 Strength class 80:
HAS-U HCR - Rupture elongation (I, = 5d) > 8% ductile
High corrosion resistant steel according to EN 10088-1:2014
Washer High corrosion resistant steel according to EN 10088-1:2014
Nut Strength class adapted to strength class of threaded rod.
High corrosion resistant steel according to EN 10088-1:2014
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Screw 70

Part Material
Internal threaded sleeve | C-steel 1.0718; Steel galvanized =2 5 pm
HIS-N Strength class 8.8, A5 > 8 % Ductile
Screw 8.8 .
Steel galvanized =2 5 ym
Internal threaded sleeve | Stainless steel 1.4401,1.4571
HIS-RN Strength class 70, A5 > 8 % Ductile

Stainless steel 1.4401; 1.4404, 1.4578; 1.4571; 1.4439; 1.4362

Setting information

Installation temperature range:
-10°C to +40°C

Service temperature range

Hilti HVU 2 adhesive may be applied in the temperature ranges given below. An elevated base material temperature
may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range Il|

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
-40 °C to +120 °C +72°C +120 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing time
Temperature of the base material Minimum curing time t,,.

-10°Cto-6 °C 5 hours
-5°Cto-1°C 3 hours
0°Cto4°C 40 min
5°Cto9°C 20 min

10°Cto 19 °C 10 min

20 °Cto 40 °C 5 min

Jan-2021
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Setting details for HAS-U

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Foil capsule HVU2 8x80 | 10x90 | 12x110|16x125(20x170 [ 24x210 | 27x240 | 30x270
Diameter of element d,=d,om [Mmm] 8 10 12 16 20 24 27 30
lt;li?minal diameter of drill do mmj| 10 12 14 18 22 28 30 35

Eff. Embedment depth and
drill hole in the fixture

Max.'dlameter of clearance [mm] 9 12 14 18 29 26 30 33
hole in the fixture

Min. thickness of concrete o0l 440 | 120 | 140 | 160 | 220 | 270 | 300 | 340

he=h, [mm]| 80 90 110 125 170 210 240 270

2

member
Max. torque moment? Tnax [Nm] 10 20 40 80 150 200 270 300
Min. spacing Spin [mm]| 40 50 60 75 90 115 120 140
Min. edge distance Crnin [mm]| 40 45 45 50 55 60 75 80
Cl:ltlcal spacing for splitting - (mm] 2¢..
failure 5P P
mm]| 1,0 hy for h / hy 2 2,0 h
20
Critical edge distance for
splitting failure ® crsp [mm]| 4,6 h-1,8h for2,0>h/h;>1,3 13
[mm] 2,26 h, forh/hy<1,3 Tone  226n, S
Critical spacing f_or Sun [mm] 3h,
concrete cone failure i
Critical edge distance for
g Con  [mm] 15h,

concrete cone failure ®
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Max. recommended torque moment to avoid splitting failure during installation with min. spacing
and/or edge distance
b) h: base material thickness (h 2 hy,,)
c) The critical edge distance for concrete cone failure depends on the embedment depth h, and the
design bond resistance. The simplified formula given in this table is on the save side.

HAS-U-...

_— Marking:

Steel grade number and length
v’ - - - - -H- identification letter: e.g. 8L
T
|
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Anchor size M8 M10 M12 M16 M20
Foil capsule HVU2 10x90 12x110 16x125 20x170 24x210
Diameter of element d,=d,om [Mmm] 12,5 16,5 20,5 25,4 27,8
si?mlnal diameter of drill dy [mm] 14 18 2 28 32
Eff. Embedment depth and _
drill hole in the fixture fer=ho  [mm] 90 110 125 170 205
Max. diameter of clearance
hole in the fixture d [mm] 9 12 14 18 22
mg‘ﬁg‘:jk”ess ofconcrete imml| 120 150 170 230 270
Max. torque moment? Tnax [Nm] 10 20 40 80 150
Thread engagement h, [mm] 8-20 10-25 12-30 16-40 20-50
Min. spacing Smin [mm] 60 75 90 115 130
Min. edge distance Crnin [mm] 40 45 55 65 90
Critical spacing for splitting [mm] 2¢
failure onsp onsp

[mm] 1,0 - hy forh /hy=2,0 i

20

Critical edge distance for
splitting failure® crsp [mm]| 4,6h,-18h for2,0>h/h,>13 13

[mm] 2,26 h, forh/hs<1,3 Tone 220m 5
Critical spacing for
concrete cone failure Sein mm] 3hy 1,5 h
Critical edge dist_ance for Con (mm] 15h,
concrete cone failure © !

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to

a) Max. recommended torque moment to avoid splitting failure during installation with min. spacing
and/or edge distance

b) h: base material thickness (h = h,,,)

c) The critical edge distance for concrete cone failure depends on the embedment depth he; and the
design bond resistance. The simplified formula given in this table is on the save side.

Installation equipment

Anchor size M8 M10 M12 M16 M20
Rotary hammer TE 1-TE 30 TE 1-TE 60 | TE 50-TE 60 |[TE 50-TE 80
P HAS-U SF (H) -
Drill driver HISN "
Other tools Compressed air gun, blow O.Ut pump, Hilti hollow drill bit
Set of cleaning brushes

Drilling and cleaning parameters

HAS-U . Hammer drill | Hollow Drill Bit | Diamond coring Bru.sh HIT-RB

do [mm] size [mm]

s DI .m .m S5 ) T —
M8 - 10 - B B 5
M10 - 12 - 12 12 &
M12 ) 14 14 14 14 T
M16 M10 18 18 18 18 E
M20 M12 22 22 22 22 o
- M16 28 28 28 28 O

Jan-2021
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Setting instructions

*For detailed information on installation see instruction for use given with the package of the product

Hole drilling
het Hammer drilled hole
T For dry and wet concrete and installation
(b in flooded holes (no sea water).
het
'<——
< o
d, Hammer drilled hole with Hollow

Drilled Bit (HDB)
No cleaning required.
For dry and wet concrete only.

Diamond Coring
For dry and wet concrete only.

Hole cleaning

Manual cleaning for hammer drilled
hole

For drill diameters d, < 18 mm and drill
hole depth hy < 10-d.

Compressed air cleaning (CAC) for
hammer drilled hole

For all drill hole diameters d, and drill hole
depths h,.

2X
<un)
Hammer drilled flooded holes and
diamond cored holes:
Sox For all drill hole diameters d, and drill hole
depths h,.
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Setting the element

Check the setting depth.

Insert the foil capsule with the peak
ahead to the back of the hole.

Drive the anchor rod with the plugged
tool into the hole.

Overhead installation.

AIATATCCAT

Loading the anchor after required curing

<=
ﬂ E (} time tyye-
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HIT-HY 270 injection mortar for masonry
Anchor design (ETAG 029) / Rods&Sleeves / Masonry

Injection mortar system Benefits

Suitable for fastenings in
masonry base materials

Hilti HIT-HY 270 including:

Hollow and solid clay bricks,
calcium silicate bricks, normal
and light weight concrete blocks

330 ml foil pack
(also available as
500 ml foil pack)

Two-component hybrid mortar

Hilti HIT-HY 270 Hilti HIT-HY 270
Versatile and convenient
handling with HDE dispenser

Anchor rod:

HAS-U - Flexible setting depth and

HDG fastening thickness

HAS-U A4 - Small edge distance and anchor
HAS-U HCR spacing

AM 8.8 (HDG) ] .
(M8-M39) - Suitable for overhead fastenings

| Sieve sleeves:
HIT-SC
(16-22)

Base material Load conditions

Solid brick Hollow brick Static/ Fire
quasi-static resistance
Installation conditions Other information
G < € A4 HCR
316 highMo
Hammer Variable Small edge European CE Corrosion High
drilling embedment  distance and Technical conformity resistance corrosion
depth spacing Assessment resistance
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment? DIBt, Berlin ETA-13/1036 / 2015-04-28
Fire test report MFPA, Leipzig PB 3.2/14-179-1 / 2014-09-05

a) All data given in this section according to ETA-13/1036 issue 2015-04-28
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Recommended general notes

* The below clauses based on Hilti product qualifications are for references only. Selection of clauses by the engineer shall be based
on the specific application needs. Please contact Hilti's technical team for further details.

- Anchor shall be two-component hybrid mortar.

- Anchors shall obtain the European Technical Assessment (ETA) report.

- For application in hollow bricks, anchor shall be installed with the insertion of sieve sleeve.

- For other bricks in solid or hollow masonry, not covered by the Hilti HIT-HY 270 ETA or this technical data manual,
the characteristic resistance may be determined by on-site tension tests (pull-out tests or proof-load tests.

Anchor installation parameters

Brick position: Spacing and edge distance:
| | C | ° °
TS_L
| |Header‘ | ‘ ° 5" oV
I Stretcher I ‘
- Header (H): The longest dimension of the brick - ¢ - Distance to the edge
represents the width of the wall - s | - Spacing parallel to the bed joint

- Stretcher (S): The longest dimension of the brick = . - Spacing perpendicular to the bed joint

represents the length of the wall

Minimum and characteristic spacing and edge distance parameters

= Cmin- Minimum edge distance = Smin| - Min. spacing distance = Spint - Min. spacing distance
parallel to the bed joint perpendicular to the bed joint

- ccr - Characteristic edge distance - s, - Characteristic spacing - 8,1 - Characteristic spacing distance
distance parallel to the bed joint perpendicular to the bed joint

Allowed anchor positions:
zcy
& B echnical load datain FTM
z comnealpeg daam - This FTM includes the load data for single anchors in masonry with a
lzrﬁol distance to edge equal to or greater than the characteristic edge distance.
ANCHOR
FASTENING
""""""" - For the cases not covered in this technical data, including anchor groups,
please consult ETA-13/1036.

//) PROFIS Anchor software interface:

2¢,

Edge

$12 Spn]

512 Spint.

S| 2 Spin)

SL28p0
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Anchor dimensions for HAS-U

Anchor size M6 M8 M10 M12 M16
Embedment  with HIT-SC hy [mm] Variable length from 50 to 160
depth without HIT-SC Variable length from 50 to 300

Design

- Anchorages are designed under the responsibility of an engineer experienced in anchorages and masonry 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 supports, etc.).

- Anchorages under static or quasi-static loading are designed in accordance with: ETAG 029, Annex C, Design
method A

Basic loading data (for a single anchor)
The load tables provide the design resistance values for a single loaded anchor.

All data in this section applies to
- Edge distance c 2 c,.. For other applications, use Hilti PROFIS Anchor software.
- Correct anchor setting (see instruction for use, setting details)

Anchorages subject to: Hilti HIT-HY 270 with HAS-U or HIT-IC
in solid bricks in hollow bricks
Hole drilling &= hammer mode rotary mode

Category d/d - Installation and use in structures subject to dry,
internal conditions,

Category w/d - Installation in dry or wet substrate and use in

Use category: dry or wet structure structures subject to dry, internal conditions (except calcium
silicate bricks),

Category w/w - Installation and use in structures subject to dry or
wet environmental conditions (except calcium silicate bricks).

Installation direction Masonry horizontal
Installation direction Ceiling brick overhead
Tempergture in the base material at +5° C to +40° C 5° C to +40° C
installation
Temperature A0 © ° (max. long term temperature +24 °C and
In-service range Ta: 40°Cto+40°C max. short term temperature +40 °C)
temperature Temperature 40 °C to +80 °C (max. long term temperature +50 °C and
range Thb: max. short term temperature +80 °C)
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On-site tests

For other bricks in solid or hollow masonry, not covered by the Hilti
HIT-HY 270 ETA or this technical data manual, the characteristic
resistance may be determined by on-site tension tests (pull-out tests or
proof-load tests), according to ETAG029, Annex B.

For the evaluation of test results, the characteristic resistance may be
obtained taking into account the 8 factor, which considers the different
influences of the product.

Materials

Material quality

Part Material
LT.F?Sdseg Eg;j Strength class 5.8, A5 > 8% ductile
; Electroplated zinc coated = 5 ym; (F) Hot dip galvanized = 45 um
HAS-U 5.8 (F)
LT;?S?; (r'c:>§1 Strength class 8.8, A5 > 8% ductile
HAS-U 8.8 (F) Electroplated zinc coated = 5 ym; (F) Hot dip galvanized = 45 um
LTT”_*S_"SO' rod Stainless steel grade A4 A5 > 8% ductile strength class 70, 1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362
HAS-U-R
Threaded rod
HIT-V-HCR High corrosion resistant steel, A5 > 8% ductile 1.4529, 1.4565
HAS-U-HCR

Electroplated zinc coated, hot dip galvanized
Washer Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel 1.4529, 1.4565 EN 10088

Strength class 8
steel galvanized = 5 um, ; hot dipped galvanized = 45 pm

Nut Strength class 70, stainless steel grade A4,
1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Strength class 70, high corrosion resistant steel,1.4529; 1.4565
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Setting information

Installation temperature range:
-5°C to +40°C

Service temperature range
Hilti HIT-HY 270 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

Base material Max. long term base Max. short term base
Temperature range . .

temperature material temperature material temperature
Temperature range | -40 °Cto +40 °C +24°C +40 °C
Temperature range Il -40°Cto + 80 °C +50 °C + 80 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal

cycling.

Max long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing time
Temperature of the base material Maximum working time t, Minimum curing time t,,, .
-5°C<Tgy<0°C? 10 min 6 h
0°C<Tg<5°C? 10 min 4h
5°C<Tgy<10°C 10 min 25h
10°C < Tgy <20 °C 7 min 1,5h
20°C<Tgy<30°C 4 min 30 min
30°C<Tyy<40°C 1 min 20 min

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
a) Data valid for hollow bricks only
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Installation parameters

Applications for hollow and solid bricks with sieve sleeve.
Installation parameters of HIT-V / HAS-U with one sieve sleeve HIT-SC in hollow and solid brick

HIT-V / HAS-U P M6 M8 M10 M12 M16
with HIT-SC = 12x85 | 16x50 | 16x85 | 16x50 | 16x85 | 18x50 | 18x85 | 22x50 | 22x85
Nominal diameter of drill bit dy [mm]| 12 16 16 16 16 18 18 22 22
Drill hole depth h, [mm]| 95 60 95 60 95 60 95 60 95
Effective embedment depth hys [mm]| 80 50 80 50 80 50 80 50 80
Maximum diameter of d [mom]| 7 9 9 12 | 12 | 14 | 14 | 18 | 18
clearance hole in the fixture
Minimum wall thickness hpn  [mm]| 115 80 115 80 115 80 115 80 115
Brush HIT-RB - [] 12 16 16 16 16 18 18 22 22
Number of strokes HDM - [-] 5 4 6 4 6 4 8 6 10
Nr. of strokes HDE 500-A - [-] 4 3 5 3 5 3 6 5 8
Maximum torque moment
for all brick types except Trax  [NmM] 0 3 3 4 4 6 6 8 8
“parpaing creux”
!\/Iaxim_um torqu? moment for T, [Nm] B P 2 P 2 3 3 6 6
parpaing creux
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Applications for solid bricks without sieve sleeve.
Installation parameters of HIT-V / HAS-U in solid bricks

Threaded rods and HIT-V / HAS-U smmm{in M8 M10 M12 M16
Nominal diameter of drill bit  d, [mm] 10 12 14 18
Drill hole depth = _
Effective embedment depth hy = hy [mm] 50...300 50...300 50...300 50...300
Maximum diameter of
clearance hole in the fixture d (mm] ° 12 14 18
Minimum wall thickness Niin [mm] hy+30 h,+30 hy+30 h,+36
Brush HIT-RB - [mm] 10 12 14 18
Maximum torque moment Tnax [mm] 5 8 10 10
1o s . y
m\\\\\mu\\m\mmummummuw};u
et
Installation equipment
Anchor size M6 M8 | M10 | M12 M16
Rotary hammer TE2(A) — TE30(A)
Other tools compressed air gun or blow out pump, set of cleaning brushes, dispenser
Drilling and cleaning parameters
HIT-V / HAS-U® H|'|:.V/ HAS-U + Hammer drill Brush HIT-RB. | Piston plug HIT-SZ
sieve sleeve d, [mm] size [mm]
1
— = — —— D=
- - 8 8 -
M8 - 10 10 -
M10 - 12 12 12
M12 - 14 14 14
- M8 16 16 16
- M10 16 16 16
M16 M12 18 18 18
- M16 22 22 22
a) Installation without the sieve sleeve HIT-SC can be used only in case of solid bricks
Jan-2021
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*For detailed information on installation see instruction for use given with the package of the product

Setting instructions

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 270.

In hollow bricks: rotary mode

In solid bricks: hammer mode

Manual cleaning (MC)
For drill hole diameter d, < 18 mm and drill
hole depth h, < 100 mm

Compressed air cleaning (CAC)
For drill hole depth h, < 300 mm
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Instructions for solid bricks without sieve sleeve

Injection system

= 330m: 2
JE’B =S 5001l 3

E— PO T<ECIAF:

M - 1 - . .
HDM 330/500 Injection system preparation
11D 200012500
-p
ED 3500 (-A) — o
P 3000/3500 [y =ae]
Ol @!
-p

Injection method for drill hole

/|

Setting the element

hef
Presetting element, observe working

_____ A DA
time “t,on

_____ Loading the anchor: After required
curing time t,, the anchor can be loaded
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Instructions for hollow and solid bricks with sieve sleeve

=TT

Praparation of the sieve sleeve

m@wm@v

L %

Close lid and insert sieve sleeve manually

Injection system

= 330ml 2x
F==500ml: 3x

/T<5°0/41°F: ™

1%
HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

Injection system preparation

L K

Installation with sieve sleeve HIT-SC.
Use extension for installation with two
sieve sleeves

Setting the element

hef

..U U% TN

Presetting element, observe working
time “tyon”

Loading the anchor: After required
curing time t,,, the anchor can be loaded

Jan-2021
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? askHilti

Professional
development and

expert advice on one
digital platform.

ask.hilti.com.hk

EXPERT ADVICE

We’re building an expert community one question at a time.
Ask our Hilti engineers and get reliable answers quickly, or
open your questions to the wider community.

=

=l > @

Submit your Get expert
questions advice

CONTINUING PROFESSIONAL DEVELOPMENT
(CPD) SEMINARS

Earn continuing professional development (CPD) points by
participating in on-demand technical seminars.

D)@)E‘e

Watch the Take the Print your
seminar quiz certificate

VIDEO DEMONSTRATION

Demonstration of proper installation method and onsite
testing method.

ﬂ>£%}

Watch the Latest Hilti
video solution

STEPS TO REGISTER

@

Scan QR code or enter the web link:
http://ask.hilti.com.hk

Register via Email / Google +
/ Facebook/ Linkedin

v

®

Activate account
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