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Important notices

10.

11.

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.

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 on and is 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.

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.

In addition to the tests for standard service conditions including, in some cases, seismic, fire
resistance, shock and fatigue tests may have been performed - see respective reports for full
details.

The data and values are based on 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 to consider the intended use of the products concerned. The
customer must check that the listed prerequisites and criteria conform with the conditions
existing on the jobsite. 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.

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

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.

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

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.

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

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.

Hilti Corporation

FL-9494 Schaan
Principality of Liechtenstein
www.hilti.group


http://www.hilti.group/

Table Of Content

1. INTRODUCTION

1.1 Legal environment

1.1.1 Technical data
1.1.2 European Technical Approval Guidelines

1.2 Design Principles and Applications

1.2.1 Base material

1.2.2 Anchor working principles

1.2.3 Design approach

1.2.4 The right design for the right application

1.2.5 What is the Hilti filling set and how to use it
1.8 Anchor selector: overview from the application to the anchor
1.4 Anchor selector: focus on the product

2. CHEMICAL ANCHORS

2.1 Concrete

2.1.1 HIT-HY 200 R V3
2.1.2 HIT-HY 200 A/R
2.1.3 HIT-RE 500 V4
2.1.4 HIT-RE 500 V3
215 HIT-FP 700 R
2.1.6 HIT-RE 100
2.1.7 HIT-RE 100 hard cartridges
2.1.8 HIT-CT1

2.1.9 HIT-RE 10
2.1.10 HIT-ICE

2.1.11 HVU-TZ

2.1.12 HUS4 MAX
2.1.13 HVU2

2.2 Multimaterial

221 HIT-HY 170
2.2.2 HIT-MM Plus
2.2.3 HIT-1/HIT-1 CE

2.3 Masonry
2.3.1 HIT-HY 270

3. MECHANICAL ANCHORS

3.1 Expansion anchors

3.1.1 HST3
3.1.2 HST2
3.1.3 HSA
3.1.4 HSV
3.1.5 HSB
3.1.6 HSL-4
3.1.7 HSL-3 (R)

3.2 Screw anchors

3.2.1 HUS4
3.2.2 HUS4-HR/HUS4-CR

Anchor fastening technology manual

3 of 971



3.2.3 HUS3H

3.2.4 HUS-V

3.2.5 HUS2-H

3.2.6 HUS 6/HUS-S 6

3.2.7 HUS3/HUS-HR/ HUS-CR redundant

3.3 Undercut anchors

3.3.1 HDA

3.3.2 HMU-PF

3.3.3 HSC-A (R)/ HSC-I (R)
3.4 Flush anchors

3.4.1 HKD
3.4.2 HKD redundant
3.4.3 HKV

3.5 Plastic anchors

3.5.1 HRD

3.5.2 HRD redundant
3.5.3 HRV

3.5.4 HPS-1

3.5.5 HUD-1

3.5.6 HUD-2

3.5.7 HUD-L

3.5.8 HLD

3.5.9 HMF

3.5.10 GD14+GRS

3.6 Light duty anchors

3.6.1 HFB
3.6.2 DBz
3.6.3 HK
3.6.4 HLC
3.6.5 HT
3.6.6 HLV
3.6.7 HAM
3.6.8 HPD
3.6.9 HKH
3.6.10 HCA
3.6.11 HHD-S
3.6.12 HSP/ HFP
3.6.13 HA8 NG
3.6.14 HTB 2

3.7 Anchor for insulation

3.7.1 HIF
3.7.2 HTH
3.7.3 HTR-P (M)
3.7.4 HTS-P (M)
3.7.5 IDP

4. ANCHOR CHANNELS

4.1.1 HAC-C (cold formed/ hot rolled)
4.1.2 HAC-C-P (hot rolled)
41.3 HAC-V

Anchor fastening technology manual

4 of 971



Anchor fastening technology manual

1. INTRODUCTION

1.1 Legal environment

1.1.1 Technical data

The technical data presented in this Anchor Fastening Technology Manual are all based on numerous
tests and evaluation according to the state of the art. Hilti anchors are tested in our test labs in Kaufering
(Germany), Schaan (Principality of Liechtenstein), Zhanjiang (CN) or Irving (USA) and evaluated by our
experienced engineers and/or tested and evaluated by independent and accredited testing institutes in
Europe and the USA. Where national or international regulations do not cover all possible types of
applications, additional Hilti data helps to find customized solutions.

In addition to the standard tests for admissible service conditions and suitability tests, tests are
performed for safety relevant applications such as fire resistance, shock, seismic and fatigue.

1.1.2 European Technical Approval Guidelines

European standards and regulatory frameworks guide testing, assessment and design of post-installed
systems. The construction products regulation (CPR) lays down harmonized rules for marketing
construction products in Europe. Below are definitions to help facilitate understanding of the wording
that may be used along the document:

European Committee for Standardization (CEN)

CEN, recognized by the European Union as a European Standardization Organization, brings together
knowledge and expertise from its members, from business and industry and from other stakeholders, in
order to develop European Standards. CEN provides a platform for the development of European
Standards and other technical documents in relation to various kinds of products, materials, services and
processes. They help to protect the environment, as well as the health and safety of consumers and
workers.

European Organization for Technical Assessment (EOTA)
EOTA is set up by the Regulation (EU) No 305/2011 and comprises all Technical Assessment Bodies
(TABs) designated by member states of the European Union and the European Economic Area.

EOTA co-ordinates the application of the procedures set for requests for European Technical
Assessment (ETA) and for the procedures for adopting a European Assessment Document (EAD). EOTA
also informs the European Commission and the Standing Committee on Construction of any question
related to the preparation of EADs and suggests improvements to the European Commission based on
its gained experience.

European Assessment Document (EAD)

A European Assessment Document, or EAD for short, is a harmonized technical specification developed
by EOTA as the basis for European Technical Assessments (ETAs). The development of new, or the
amendment of existing, EADs is usually triggered by an ETA request from a manufacturer.

European Technical Assessment (ETA)

The European Technical Assessment (ETA) provides an independent Europe-wide procedure for
assessing the essential performance characteristics of a construction product. It provides the
documented assessment of the performance of a construction product, in relation to its essential
characteristic, in accordance with the respective EAD.

Technical Reports (TR)
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EOTA Technical reports are developed as supporting documents to EADs containing detailed aspects
relevant for construction products such as design, execution and evaluation of tests, and express the
common understanding of existing knowledge and experience of the Technical Assessment Bodies in
EOTA at a particular point in time.

Eurocodes

Eurocodes, or EC or EN, are harmonized technical rules specifying how structural design should be
conducted within the European Union. These codes have been developed by the European Committee
for Standardization upon the request of the European Commission.

1.2 Design Principles and Applications

1.2.1 Base material

The wide variety of building materials used today provide different anchoring conditions. 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 are described in the following
paragraphs.

Concrete

Concrete consists of a mixture of cement, aggregates, water and 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.

If the tensile strength of concrete is exceeded cracks will form. Reinforcement detailing according to
state-of-the-art design codes (.e.g., Eurocode 2) ensure a limitation of these cracks to 0.3 mm at
serviceability limit state . Individual cracks might be wider at ultimate limit state. 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 suitable in
cracked concrete used in the tension zone. Other types of anchors can be used if they are set in the
compression zone.

In general, as reported in the EN 1992-4 (Design of fastenings for use in concrete), it is conservative to
assume that the concrete is cracked over its service life. Uncracked concrete may be assumed if it is
proven that under the characteristic combination of loading at the serviceability limit state, the fastener
is expected to be located in uncracked concrete for its entire service life.

Anchors can be set in both low-strength and high-strength concrete. Generally, the range of the
compressive strength is between C20/25 and C50/60.

Cutting through reinforcement when drilling anchor holes must be avoided. If this is not possible, a design
engineer responsible must be consulted first.

Masonry

Masonry is a heterogeneous base material consisting of brick of various materials and mortar joints with
different mechanical properties. The hole being drilled for an 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 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 HIT HY 270, HRD, HUD,
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HPS-1 etc. If there are doubts when selecting a fastener, your local Hilti sales representative or
field engineer will be pleased to provide assistance.

When designing a fastening, care must be taken to ensure that a layer 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.

Other base materials

Aerated concrete: This is manufactured from fine-grained sand as the aggregate, lime and/or cement
as the binding agent, water and aluminum as the gas-forming agent. The density range from about400
and 800 kg/m® and the compressive strength from 2 to 8 N/mm2. Hilti offers the HUS, HPS-1 and
HRD-U anchors for this base material.

Lightweight concrete: This is concrete which has a low density, i.e., p < 2000 kg/m3, and a porosity that
reduces the strength of the concrete and thus the loading capacity of an anchor. Hilti offers the HRD,
HUD, HMF etc. anchor systems for this base material.

Drywall (plasterboard/gypsum) panels: These are mostly building components without a
structural 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 HTB 2, HMF, HUD
and HHD-S product lines.

In addition to the previously hamed building materials, it is possible to encounter some other types, e.g.,
natural stone or special building components, e.g., hollow ceiling components.

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 contact the Hilti technical staff in each case.

In some specific cases, testing on the jobsite should be arranged to verify the suitability and the loading
capacity of the selected anchor. To perform on-site testing you can directly connect with your local Hilti
counterpart.

1.2.2 Anchor working principles
Working principles in steel to concrete connections

In anchoring a steel element to the concrete, it is possible to observe four main working principles
illustrated in the following:

Friction The tensile load, N, is transferred to the base material by friction, R.
This is the load-transfer mechanism typical of expansion anchors,
where a clip or a wedge is pressed against the walls of the bore-hole

Fexp during the installation process. In the case of torque-controlled
expansion fasteners a hole is drilled, and the fastener is inserted into

_ﬁ the drill hole and anchored by tightening the screw or nut with a

calibrated torque wrench. A tensile force is produced in the bolt, the
cone at the tip of the anchor is drawn into the expansion sleeve and
forced against the sides of the drilled hole. Within the torque-

controlled expansion fasteners are distinguished sleeve types (e.g.,

HSL4) and bolt types where the anchor is expanded through an

expansion clip instead of a sleeve (e.g.; HST3 as per the drawing on

the left). Deformation-controlled anchors comprise an expansion
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sleeve and cone. They are set in place by expanding the sleeve
through controlled deformation. This is achieved either by driving the
cone into the sleeve or the sleeve over the cone (e.g., HKD).

Mechanical interlock With the mechanical interlock working principle the load is
transferred by means of a bearing interlock between the fastener and
the base material. Typical examples includes undercut fasteners,
concrete screws and anchor channels.

Undercut anchors develop a mechanical interlock between the
anchor and the base material. To do this, a cylindrically drilled hole is
modified to create a notch, or undercut, of a specific dimension at
a defined location either by means of a special drilling apparatus,
or by the undercutting action of the anchor itself. In cases of self-
undercutting the undercut is generated using the expansion element

R
inserted into the pre-drilled hole. Use of rotary-impact action permits
HE:-/:/”,"I’I'IE SN, the expansion element to simultaneously undercut the concrete and

widen to its fully installed position. This process results in a precise
match between the undercut form and the anchor geometry (e.g.,
HAD as per drawing on the left).

Concrete screws which work by using mechanical interlock principle

distributed along the entire anchor length, are gaining popularity

thanks to their high performance and installation productivity. Screw

anchors are typically hardened to permit the thread to engage the

base material during installation. They are installed in drilled holes.

They may be driven by means of special impact drivers, or in

other systems using a conventional drill equipped with an

l adapter. The diameter of the drilled hole is matched to the geometry

_/_/_/_/_t’_//// of the screw so that the thread cuts into the concrete and an external

force can be transferred to the concrete through this positive
interlocking connection (e.g., HUS4 as per drawing on the left).

ESSSERSESS

Anchor channels are anchored in concrete by mechanical interlock
between the anchor and the concrete member. Differently from
previous anchor types, anchor channels are so called cast-in place
systems installed before concrete pouring (e.g., HAC-C).

Bonding The forces are transferred from the anchor element (e.g., threaded
rod) to the mortar via mechanical interlocking and to the anchor base
via a combination of micro-interlock, and chemical adhesion
between the mortar and hole wall. Bonded anchors are
available in various systems. A distinction can be made between
anchors in which the mortar is contained in plastic or glass
capsules (e.9., HVU2) and |nject|on systems in which the mortar is

dispenser (e.g., RE500v4 and HY200-R V3).
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Combined working principles Some anchor systems work combining some of the basic principles
described previously. Some examples are:

Hybrid screws: they rely on combination mechanical interlocking and
bonding. A screw fastener, which cuts a thread into the concrete, and
bonding material. Both components contribute to the functioning of
the fastening system (e.g., HUS4 MAX)

Bonded expansion fasteners transfer loads into the base material
combining bond and friction: those fasteners are installed in cylindrical
hole, the load transfer is obtained by mechanical interlock of a cone
or several cones in the bonding material and then via combination of
bonding and friction forces in the concrete (e.g., HIT-Z rod with HIT-
HY 200 A/R mortar as per drawing on the left).

T

O O T ml i

The weakest resistance to the possible failure modes of an anchor fastening determines the cause of
failure. Typical failures under tension loads are steel failure, concrete cone, pullout or combined
concrete cone-pullout and splitting. Failure modes under shear loads are steel failure, pryout and
concrete edge breakout.

The following illustration visually shows the mentioned failure modes:

Failure modes under tension loads for post-installed anchors

Steel Concrete cone Combined concrete Splitting
cone pullout

Failure modes under shear loads for post-installed anchors

Steel Steel with lever arm Pryout Concrete edge
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Working principles in concrete-to-concrete connections

In the connection of two different concrete elements the basic load transfer of an acting tension force
into the concrete is similar to the one of cast-in rebar. Both cast-in and post-installed rebar generate a
rotationally symmetric stress pattern around the bar. Equilibrium is provided by the hoop stresses
(tangential) in the concrete. Same failure modes of cast-in and post-installed rebar can be observed.
The rebars can fail by steel rupture, pullout/bond failure and splitting failure. The only difference is that
for cast-in reinforcing bars, the tension loads are directly transferred from the rebar to the base
material. For post-installed reinforcing bars, they are transferred by mechanical interlock from the
reinforcing bar’s ribs to the mortar and via bond (i.e., combination of adhesion and micro keying)

from the mortar into the concrete member.

Concrete

Concrete

NNRRKXNKK

Cast-in reinforcing bar

1.2.3 Design approach

For anchors for use in concrete having an
European Technical Assessment (ETA)
the partial safety factor concept
according to the Eurocodes shall be
applied. It has to be shown, that the
value of design actions does not exceed
the value of the design resistance: Sq <
Rd-

For the characteristic resistance given in
the respective ETA, reduction factors
due to e.g., freeze/thaw, service
temperature, durability, creep behavior
and other environmental or application
conditions are already considered.
According to the Eurocodes the partial
safety factor is yg = 1.35 for permanent
and yq = 1.5 for variable static of quasi-
static actions are usually applicable.

Post-installed reinforcing bar

Partial safety factor concept

Mean ultimate
Resistance

5% fractile

Environmental condition
(tempertature, durability)
Characteristic
Resistance (ETA) Material partial
safety factor

(anchor, base material)

Design resistance

Design action Sd

Partial safety
factor for actions

Action

Resistance
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Design
Load

Life

Working

Design
Method
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1.2.4 The right design for the right application

| need to fix
A steel baseplate A new concrete member
To concrete To masonry To concrete To concrete
Transmitting loads Transmitting shear loads
through the overlapping  plus tension and/or bending
with existing rebar or, if moment without
there is no overlapping, overlapping in the existing
transmitting only pure concrete member
shear
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Do you want to design the full application?
Click this link to get free access to the software PROFIS Engineering software
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1.2.5 What is the Hilti filling set and how to use it

If an anchor group is loaded towards the edge of a concrete member (shear load), the gap between
anchor shaft and clearance hole can have a significant effect on the load-bearing behavior of the anchor
group. An uneven shear load distribution within the anchors of the group is the result as the clearance
hole is always larger than the anchor diameter to ensure an easy installation. EN1992-4 takes this fact
into account by assuring that only the row of anchors nearest to the concrete edge takes up all shear
load.

To guarantee an even load distribution in case of shear loading, filling of the annular gap is necessary.
This will allow all anchors to take up the shear loads.

| Vida  V/4 |

v
® ® @® @®
VI2 V2 iV;’4 Vi4 i

o & \ e o

e I

In case of hole clearance, you never know where
the anchor is located relative to the hole in the In case the annular gap is filled, all anchors
steel plate. Therefore, always the worst are assumed to take up shear loads
configuration is assumed

If an unsuitable filling method is used, it cannot be guaranteed that the annular gap is properly filled with
mortar. Therefore, the method needs to be qualified. Hilti always recommends using the Hilti filling set.
This consists of a special sealing washer, which permits HIT injection adhesive to be dispensed into the
clearance hole and a spherical washer, a nut and a lock nut to prevent loosening of the nut.

®e

Sealing washer Spherical
with hole for injection washer

Not using the Hilti filling set can lead to an unproper filling of the annular gap.

iIti filling set used Unsuitable filling method used

In case of chemical anchors, the borehole is sealed. No mortar can enter the borehole and the
functionality of the anchor is not influenced independent of the mortar used to fill the annular gap.
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In case of mechanical anchors, mortar entering the borehole can negatively influence the load-bearing
behavior (e.g., disturbance of follow up expansion needed to activate the anchor in cracked concrete).
Therefore, close attention needs to be paid to the mortars covered in the installation instruction (IFU).
The IFU requires to use for all expansion and undercut anchors Hilti HIT-HY products a per the table

R Anchor HIT-HY... HST, HST2, HST3, HUS3  HUS4 Max
HIT-RE... HDA, HSL4, HMU, HSA HUS4
Element HAS-(U/D/TZ), HIT- HUS4
V/Z/C, AM, HZA, HIS-N -

HIT-HY* products
Filling set suitability Yes Yes Yes Yes
HIT-RE** products
Filling set suitability Yes No Yes Yes

*HIT-HY: 200-A, 200-R, 200 R-V3, 270, 170, 100, CT1
“HIT-RE: 500 V4, 500 V3, 100, 100-HC, 10

When is the use of the filling set needed?

Static loading

Filling set is not needed:

1) Pure tension loading

2) The minimum edge
distance in all directions is
larger than max(10hgs,
60dnom)

3) Concrete edge breakout in
shear is verified according
EN 1992-4

Filling set is needed:

Concrete edge breakout is
verified according to the
SOFA method. This method
requires that all anchors are

evenly loaded in shear.

Load type

Fatigue loading

Filling set is always required

Seismic loading

The use of a filling set is optional,

in case the design is done

however brings two benefits in

acc. to EN 1992-4:

EN 1992-4, section 8.1 (6):
Annular gaps are not allowed
and loosening of the nut or
screw shall be avoided (both
for tension and shear
loading).

Fiing set is required for

shear loading in case the

design is done according to

EOTA/TR 061:

EOTA/TR 061, section 1.1: If
only tension loads are
involved in the application,
the annular gap does not

need to be filled.

1) To consider a so-called hammering
effect on the anchors in case of hole
clearance, EN 1992-4 requires to
reduce the group capacity in case of
shear

loading by a factorogap.

Ogap = 0.5 in case the annular gap
between anchor and steel plate is not
filled, a 50% reduction is applied.
Ogap = 1.0 in case the annular gap
between anchor and steel plate is
filled (no reduction).

2) For some products a higher value

VRksseis (S€ismic steel resistance in

shear) is given in the ETA (e.g. HST3)
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1.3 Anchor selector: overview from the application to the anchor

Concrete

Multimaterial

Masonry

Anchor type

Hilti HIT-HY 200 R
V3

Hilti HIT-HY 200
AR

Hilti HIT-RE 500
V4

Hilti HIT-RE 500
V3

o

Hilti HIT-FP
700 R iy

Hilti HIT-RE 100

Hilti HIT-RE 100-
HC [E

Hilti HIT-CT 1

Hilti HIT-RE 10

Hilti HIT-ICE “

HVU2 T
HVZ i —
HUS4-MAX ﬁ
Hilti HIT-HY 170 E

Hilti HIT-MM Plus 2

Hilti HIT-1 - — )

=

Hilti HIT-HY 270

Chemical anchor

Applications
InZ?aSI:;d Baseplate To Bas_ei_rcl,late HVAC Fagade
Rebar Concrete Masonry
u u u
u u u
| | | | | |
u u u
| |
| | | |
u u
| | | |
u u
u
| | | | | |
u
| | | |
| | | | | | | | | |
u u "
| | | | .
u u
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Undercut

Expansion anchors
Concrete

Screw anchors Flush anchors

Multimaterial

Plastic anchors
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Anchor type Mechanical anchor
Applications
Post- Baseplate
Installed Bacsep'ate To To  HVAC Facade
oncrete
Rebar Masonry
HDA R T =] u
HMU-PF i1 " .
HsC VTSt - .
HSL-4 (== = "

HSL-3 (R) - .
HST3 feer— " - -

HST2 =B = p—— ) u ] [ ]
HSA e " " .
HSV = g S ) " .

HSB

HKD = . .
—

HKD . .
redundant
HKV . "
AL ettt . . . .
HUS4-HR/CR s .
HUS3 W AR > . . . -
HUS 6 . .
HUS-S 6 T,
HUS/ HUS3 8 . . -
redundant e
HPS-1 P s u [ u

HUD-1 ] " " "
HUD-2 [ — - - 4 = = "

HUD-L D — | | ]
HMF o .
GD14+GRS @-m
153 e ——— " u L] -
HRD —ie— = . " .
HRD _ . . .
Concrete i [
HLD | .
Drywall -
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Light duty metal anchors

Channels

Anchor for insulation
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Anchor type Mechanical anchor
Applications
Post- Baseplate
Installed Baéﬁﬁl?i‘i:° To HVAC Facade
Rebar Masonry
— e [ |
3 HHD-S ===
= bbb s
S  HspHFP e s -
HLC " "
E n n
= HAM
®
£ L .
= HTB 2 I
=
HT == =
HPD "
AAC
HKH "
Hollow concrete
HLV "
HK
HFB "
—_— _ | | | |
DBz g
3 )
() =k
5 HCA o RETER .
o \
(8} N
HA8 NG Cse—=
’ [ |
HAC-C .‘1/( u
=
HAC-C-P ‘[/é | " .
= u
HAC-V T% .
Anchor type Base material suitability
Solid Clay Hollow Clay ightweight Aggregai
Concrete Masonry Brick Concrete LS
i ] ] ] ]
[ | n n n
HTH %——a
HTR-P(M) b " " " " "
[ | n n n n
u n n

IDP
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1.4 Anchor selector: focus on the product

Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete
Solid brick masonry
Hollow brick masonry
Drywall

European technical data (ETA)
ETA for 100 years design life

Load types

Materials

Setting

Static/ Quasi-static
Seismic C1

(Baseplate to concrete)
Seismic C2

(Baseplate to concrete)
Seismic

(Concrete to concrete)
Fatigue

Fire tested

Shock resistance*
Steel galvanized
Hot dip galvanized
Stainless steel A2
Stainless steel A4
HCR steel

Rebar class B and C
External thread
Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling

HIT-HY 200 R V3

i bttt
i

L

|

|

|

I
M8/ M8/ 8/
M30 M20 ¢40
| | | | | ]
| | | | | ]
| | | | | ]
| | | | | ]
| | | | | ]
| | | ]
| |

| ]

&

with special rods:
HAS-D or HIT-Z-D

m?

HIT-HY 200 A/R

S — S A A

g

H

|
|
H

M8/
M30

&

M8/
M20

48/
$32

with special rods:
HAS-D or HIT-Z-D

PROFIS Engineering

*Local approvals
a) only with roughening tol

g

M8/
M39

[ W

H
i

%
%
|
i

Anchor fastening technology manual

M8/
M20

HIT-RE 500 V4

48/
$40

[ d

M8/
M20

HIT-RE 500 V3

48/
440

17 of 973



Anchor type

Anchor size

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete

Solid brick masonry
Hollow brick masonry
Drywall

European technical data (ETA)
ETA for 100 years design life
Static/ Quasi-static
Seismic C1

(Baseplate to concrete)
Seismic C2

(Baseplate to concrete)
Seismic

(Concrete to concrete)
Fatigue

Fire tested

Shock resistance

Steel galvanized

Hot dip galvanized
Stainless steel A2

Base material

Load types

Stainless steel A4
HCR steel

Rebar class B and C
External thread

Materials

Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling
PROFIS Engineering

Setting

*Local approvals

HIT-FP 700 R

$8/
$40

HIT-RE 100 /HC

M8/
M30

$8/
440

HIT-HY-CT 1

$8/
$25

Anchor fastening technology manual

HIT-RE 10

i
1
|
|
|
|
M8/ 8/
M30 $20
[ | [ |
[ | [ |
| |
[ |
| |
[ |
| |
| |

i
H
H
i

%
|
|
i

M8/
M24

HIT-ICE
M8/ ¢8/
M20 925
| |
| |
| |
|
|
|
|
|
|
|
| |
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Anchor type

Anchor size

Base material

European technical data (ETA)

Materials Load types

Setting

Cracked concrete

Non-cracked concrete
Lightweight concrete

Aerated concrete
Solid brick masonry

Hollow brick masonry

Drywall

Static/ Quasi-static
Seismic C1
Seismic C2
Fatigue

Fire tested

Shock resistance*
Steel galvanized
Hot dip galvanized
Stainless steel A2
Stainless steel A4
HCR steel
External thread
Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling

PROFIS Engineering

*Local approvals

M8/ M30

HvVU2

M8/ M20

M10/ M20

Anchor fastening technology manual

HUS4-MAX

Diameter. 10/ 16
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Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete
Solid brick masonry
Hollow brick masonry
Drywall

European technical data (ETA)

Load types

Materials

Setting

Static/ Quasi-static
Seismic C1 (concrete)
Seismic C2 (concrete)
Seismic (masonry)
Fatigue

Fire tested

Shock resistance
Steel galvanized

Hot dip galvanized
Stainless steel A2

Stainless steel A4
HCR steel

Rebar class B and C
External thread
Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling

PROFIS Engineering

*Local approvals

HIT-HY 170

HIM-MM Plus

= =

|

M8/ M8/ M8/
M24 M16  Mi2

8/
$32

e
-
H
|

i

i

|

M8/ M8/ Me/
M24  Mi2 M2

Anchor fastening technology manual

HIT-HY 270

M8/ M8/ M6/
M24 M2 M12
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Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete
Solid brick masonry
Hollow brick masonry
Drywall

European technical data (ETA)

Load types

Materials

Setting

Static/ Quasi-static
Seismic C1
Seismic C2
Fatigue

Fire tested

Shock resistance*
Steel galvanized
Hot dip galvanized
Stainless steel A2
Stainless steel A4
HCR steel
Redundant configuration

External thread
Internal thread

Pre-setting
Through-fastening

Diamond coring
Hollow bit drilling
Adaptive torque.

QR code technology

PROFIS Engineering

*Local approvals

HDA

M10/ M20

M8/ M20

HSC

HSL-4

M6/ M12

M8/ M24

Anchor fastening technology manual

HSL-3 (R)

M8/ M20

HST3

M8/ M24

M8/ M16
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Anchor type

Anchor size

Cracked concrete

Non-cracked concrete
Lightweight concrete

Aerated concrete
Solid brick masonry

Base material

Hollow brick masonry
Pre-stressed hollow slab
European technical data (ETA)

Static/ Quasi-static
Seismic C1

Seismic C2
Fatigue

Fire tested
Shock resistance

Load types

Steel galvanized
Hot dip galvanized

Stainless steel A2
Stainless steel A4

HCR steel

Redundant configuration

Materials

External thread
Internal thread
Pre-setting
Through-fastening

Setting

Diamond coring
Hollow bit drilling
PROFIS Engineering

*Local approvals

HSA HSV
El
38
5
Fs
10 ]
|
!.. —
1
(e
M6/ M20 M8/ M16
[ | [ |
[ |
[ | [ |
[ |
[ | [ |
[ | [ |
[ |
[ |
[ |
[ |
[ | [ |
[ |
[ |
[ |
[ |

Anchor fastening technology manual

HSB HKD HKD HKV
redundant

M8/ M16 M6/ M20 M6/ M16 M6/ M16
| |
| | | ] | | | |
| |
| | | ] | |
| | | ] | | | |
| |
| | | ] | | | |
| ] | |
| |
| | | ] | | | |
| | | ] | | | |
| ]
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Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete

Solid brick masonry
Hollow brick masonry
Pre-stressed hollow slab

European technical data (ETA)

Load types

Materials

Setting

Static/ Quasi-static
Seismic C1

Seismic C2

Fatigue

Fire tested

Shock resistance

Steel galvanized

Hot dip galvanized
Stainless steel A2
Stainless steel A4

HCR steel

Redundant configuration
External thread

Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling
Certified for reusability*

PROFIS Engineering

*Local approvals

HUS4

(P
V-
%

O~
-
g

e

:'
v

oo \
< P
| | HE _ &

HUS4-HR/CR

T
o LL\
)

v

LR GEn aun aun o o o

v

-

P ./,; PPt

[

o

~

EE
S

HUS3

.-.:;-L:.

Anchor fastening technology manual

HUS 6
HUS-S 6

HUS/ HUS3

redundant

e el '\_—t}

-
-

6/10
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Anchor type

Anchor size

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete
Solid brick masonry
Hollow brick masonry

Base material

Drywall

Pre-stressed hollow slab
European technical data (ETA)
Static/ Quasi-static
Seismic C1
Seismic C2
Fatigue
Fire tested

Load types

Shock resistance

Steel galvanized

Hot dip galvanized
Stainless steel A2
Stainless steel A4

HCR steel

Redundant configuration
External thread

Materials

Internal thread
Pre-setting
Through-fastening
Diamond coring
Hollow bit drilling
PROFIS Engineering

Setting

*Local approvals

HPS-1

HUD-1

HUD-2

HUD-L

HMF

M14

M10

Anchor fastening technology manual

HRD
HRD
reduntant HLD
s |
M10 M8/ M10
M10
| | | |
| | | | |
| |
| | |
| | |
| | |
| |
| |
| | | |
| |
| | | | |
| | | |
| | | |
| |
|
| | | |
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m Anchor fastening technology manual

Anchor type HHD-S HSP/ HFP HLC HAM HTB 2 HT HPD

i* —_—

n

SRH <

Anchor size M4/ M8 M5/ M16 M6/ M12 M5/ M6 M8/ M10 M5/ M10

Cracked concrete

Non-cracked concrete | | | |

Lightweight concrete

Aerated concrete

Solid brick masonry | | |
Hollow brick masonry | |
Drywall | | |
European technical data (ETA)

Static/ Quasi-static | | | | | [ | [ |
Seismic C1

Seismic C2

Base material
H EEHENE
| |

Fatigue

Fire tested | | | |
Shock resistance

Steel galvanized | | | |
Hot dip galvanized

Load types

Stainless steel A2

Materials

Stainless steel A4 |
HCR steel

Redundant configuration

External thread | |
Internal thread | |

Pre-setting | | | | | | |
Through-fastening | |

Diamond coring

Setting

Hollow bit drilling
PROFIS Engineering

*Local approvals
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Anchor type

Anchor size M10/M10

Cracked concrete
Non-cracked concrete
Lightweight concrete
Aerated concrete
Solid brick masonry
Hollow brick masonry

Base material

Drywall

Pre-stressed hollow slab |
European technical data (ETA)**
Static/ Quasi-static |
Seismic C1
Seismic C2
Fatigue
Fire tested

Load types

Shock resistance
Steel galvanized |
Hot dip galvanized

Stainless steel A2

Stainless steel A4 |
HCR steel

Redundant configuration

External thread |
Internal thread

Pre-setting |

Materials

Through-fastening |

Setting

Diamond coring
Hollow bit drilling
SI-AT compatibility
Certified for reusability*
PROFIS Engineering

*Local approvals
**Only for redundant fastening

HK

T
ey [

=

sl

Anchor fastening technology manual

DBZ

M6 5/8” 5,4 mm
(15,9 mm)

| | |
| | | |
| |
| | | |
| |
| | | |
| |
| |

|
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Anchor type

Channel size

Cracked concrete

Non-cracked concrete

Lightweight concrete

Aerated concrete

Solid brick masonry

Hollow brick masonry

Drywall

European technical data (ETA)
Static/ Quasi-static

Base material

2D
$ 3D
S seismic C1
g Seismic C2
S Fatigue
Fire tested
Shock resistance
Steel galvanized
% Hot dip galvanized
§ Stainless steel A2
g Stainless steel A4

HCR steel
Profis Anchor Channel

*HDG channels only.

** HDG channels only. HAC-C hot rolled: HAC-C 52/34 only; HAC and HAC-V: all channels except HAC-(V)-T50 and HAC-(V)-T70

HAC-C cold
formed

HAC-C 28/15

HAC-C 38/17

HAC-C 40/25

HAC-C 49/30

HAC-C 54/33
|

HAC-C hot
rolled

HAC-C 40/22
HAC-C 50/30
HAC-C 52/34

HAC-C-P

HAC-C-P 40/22
HAC-C-P 40L
HAC-C-P 50/30
HAC-C-P 50L

HAC-30, HAC-40,
HAC-50, HAC-T50,
HAC-60, HAC-70,

Anchor fastening technology manual

HAC HAC-V

:

HAC-V-T30, HAC-V-35,
HAC-V-40, HAC-V-50,
HAC-V-T50, HAC-V-60,

e

HAC-T70 HAC-V-70, HAC-V-T70
| | | ]
| | | ]
| | | ]
| | | ]
| | | ]
| | | ]

| ]
| | | ]
| | | ]
| | | ]
| | | ]
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Anchor fastening technology manual

2. CHEMICAL ANCHORS

Go back to the

2.1 Concrete ﬁ table of contert

2.1.1 HIT-HY 200 R V3

Go back to the
anchor selector
Push this button

Note:
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HIT-HY 200-R V3 injection mortar

Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

Hilti HIT-HY 200-R V3

500 ml foil pack
(also available as 330
ml foil pack)

Anchor rod:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR

(M8-M30)

Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

Anchor rod:
HIT-Z
HIT-Z-F
HIT-Z-R
(M8-M20)

S LCCL LR REL BB

T ARy R Ry, A AR P 5
IO ™ g e e e o g #% CUULLULLLLLCARALARERRERRARALLL s
B

'

Anchor rod:
HAS-D
(M12-M20)

T G G o A

Installation conditions

Base material

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit
for hammer drilling or
Roughening tool for diamond
cored applications

Suitable for uncracked and
cracked concrete C 20/25to C
50/60

ETA Approved for seismic
performance category C1, C29

Maximum load performance in
cracked concrete and uncracked
concrete

High corrosion / corrosion
resistance®

Small edge distance and anchor
spacing possible

Manual cleaning for borehole
diameter up to 20mm and
het<10d for uncracked concrete
only

100 years service lifetime
resistance

8,| 8| @ safe :
of |0 set. @by |5
(-} 0
Concrete  Concrete Dry Wet Hilti Diamond Hammer Variable Small edge
(uncracked (cracked) concrete  concrete SafeSet drilled holes drilled holes embedment distance
) technology © depth and
spacing
Load conditions Other information
i 100 O [HCR
*pxd YEARS highMo
Static/ Seismic, Fatigue European 100 Years Corrosion High PROFIS
quasi-static ETA-C1, ETAY Technical Design conformity ~ resistance® corrosion  Engineering
Cc2% Assessment Life resistance® design
Software
a) HIS-N internally threaded sleeves not approved for Seismic.
b) High Corrosion resistant rods available only for HAS-U. Corrosion resistant rods available for HAS-U and HIS-N.
c) Diamond drilling only with Roughening Tool (RT) for HAS-U and HIS-N.
d) Only for HAS-D rods.

Approvals / certificates

Description Product Authority / No. / date of issue
European Technical Assessment HY 200-R V3 DIBt, Berlin ETA-19/0601 / 2021-12-02
European Technical Assessment HY 200-R V3 DIBt, Berlin ETA-19/0632 / 2020-10-28

a)
b)

All data given in this section according to the ETA-19/0601, issue 2021-12-02.
All data given in this section according to the ETA-19/0601, issue 2020-10-28.
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Anchor fastening technology manual

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

- Embedment depth, as specified in the table

- Anchor material, as specified in the tables

- Concrete C 20/25, fek,cube = 25 N/mm?2

- in-service temperature range |

(min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Short term loading. For long term loading please apply ysus = 0.74.

For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Embedment depth ¥ and base material thickness

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U

Embedment depth het  [mm]| 80 90 110 125 170 210 240 | 270
Base material thickness h  [mm]| 110 120 140 160 220 270 300 | 340
HIS-N

Embedment depth het  [mm]| 90 110 125 170 205 - - -
Base material thickness h [mm] | 120 150 170 230 270 - - -
HIT-Z

Embedment depth het [mm]| 70 90 110 145 180 - - -
Base material thickness h [mm] | 130 150 170 245 280 - - -
HAS-D

Embedment depth het  [mm] - - 100 125 170 - - -
Base material thickness h [mm] - - 130 160 220 - - -

1) The allowed range of embedment depth is shown in the setting details.
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Characteristic resistance

Anchor fastening technology manual

Anchor size | M8 | M10 | M12 [ M16 | M20 | M24 | M27 | M30
Uncracked concrete
HAS-U 5.8 18,3 29,0 42,2 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U 8.8 29,3 42,0 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U A4 25,6 40,6 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
Tension HAS-U HCR Nrk  [kN] | 29,3 42,0 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HIS-N 8.8 25,0 46,0 67,0 | 109,0 | 116 - - -
HIT-Z 3 24,0 38,0 50,0 85,9 | 118,8 - - -
HAS-D - - 49,2 68,8 | 109,0 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 | 105,9 | 137,7 | 168,3
HAS-U 8.8 14,6 23,2 33,7 62,8 98,0 | 141,2 | 183,6 | 224,4
HAS-U A4 12,8 | 20,3 | 29,5 | 550 | 85,8 | 123,6 | 114,8 | 140,3
Shear HAS-U HCR Vre [kN] | 14,6 | 23,2 | 33,7 | 62,8 | 98,0 | 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - -
HIT-Z @ 12,0 | 19,0 | 27,0 | 48,0 | 73,0 - - -
HAS-D - - 34,0 | 63,0 | 149,0 - - -
Cracked concrete
HAS-U 5.8 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HAS-U 8.8 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HAS-U A4 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
Tension HAS-U HCR Nrk [kN] | 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HIS-N 8.8 24,7 39,7 48,1 76,3 | 101,1 - - -
HIT-Z @ 20,2 29,4 39,7 60,1 83,2 - - -
HAS-D - - 34,4 | 48,1 76,3 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 | 105,9 | 137,7 | 168,3
HAS-U 8.8 14,6 23,2 33,7 62,8 98,0 | 141,2 | 183,6 | 224,4
HAS-U A4 12,8 20,3 29,5 55,0 85,8 | 123,6 | 114,8 | 140,3
Shear HAS-U HCR Vre [kN] | 14,6 23,2 33,7 62,8 98,0 | 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIT-Z @ 12,0 19,0 27,0 48,0 73,0 - - -
HAS-D - - 34,0 63,0 | 149,0 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Design resistance

Anchor fastening technology manual

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | M27 | M30
Uncracked concrete
HAS-U 5.8 12,2 19,3 28,1 45,8 72,7 99,8 | 121,9 | 145,5
HAS-U 8.8 195 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 121,9 | 1455
HAS-U A4 13,7 21,7 31,6 | 45,8 72,7 99,8 80,2 98,1
Tension HAS-U HCR Nra [kN] | 29,5 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 121,9 | 1455
HIS-N 8.8 16,7 30,7 44,7 72,7 77,3 - - -
HIT-Z 3 16,0 25,3 33,3 57,3 79,2 - - -
HAS-D - - 32,8 | 45,8 72,7 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 | 110,2 | 134,6
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
HAS-U A4 8,2 13,0 18,9 35,2 55,0 79,2 | 48,2 58,9
Shear HAS-U HCR Vre [kN] | 11,7 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 | 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 | 58,4 - - -
HAS-D - - 27,2 50,4 | 119,2 - - -
Cracked concrete
HAS-U 5.8 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 |101,8
HAS-U 8.8 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 |101,8
HAS-U A4 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 80,2 | 98,1
Tension HAS-U HCR Nre [kN] | 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 | 101,8
HIS-N 8.8 16,5 26,5 | 32,1 50,9 67,4 - - -
HIT-Z @ 13,4 19,6 26,5 | 40,1 55,4 - - -
HAS-D - - 229 | 32,1 | 50,9 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 | 110,2 | 134,6
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
HAS-U A4 8,2 130 | 189 | 352 | 55,0 | 79,2 | 48,2 | 58,9
Shear HAS-U HCR VRd [KN] 11,7 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 | 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 | 58,4 - - -
HAS-D - - 27,2 50,4 | 101,8 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Recommended loads P

Anchor fastening technology manual

Anchor size | M8 | M10 [ M12 | M16 | M20 [ M24 | M27 | M30
Uncracked concrete
HAS-U 5.8 8,7 13,8 20,1 32,7 51,9 71,3 | 87,1 | 103,9
HAS-U 8.8 13,9 20,0 27,0 | 32,7 51,9 71,3 | 87,1 | 103,9
HAS-U A4 9,8 15,5 22,5 | 32,7 51,9 71,3 | 57,3 70,1
Tension HAS-U HCR Nra  [kN] | 13,9 20,0 27,0 | 32,7 51,9 71,3 | 87,1 | 103,9
HIS-N 8.8 11,9 21,9 31,9 51,9 55,2 - - -
HIT-Z @ 11,4 18,1 23,8 | 40,9 56,6 - - -
HAS-D - - 23,4 | 32,7 51,9 - - -
HAS-U 5.8 6,3 9,9 145 | 26,9 | 42,0 | 60,5 | 78,7 | 96,2
HAS-U 8.8 8,4 13,3 | 19,3 | 359 | 56,0 | 80,7 | 104,9 | 128,2
HAS-U A4 59 9,3 135 | 25,2 | 39,3 | 56,6 | 344 | 42,1
Shear HAS-U HCR Vrd  [kN] 8,4 133 | 19,3 | 359 | 56,0 | 50,4 | 65,6 | 80,1
HIS-N 8.8 7,4 13,1 194 | 36,0 | 33,1 - - -
HIT-Z & 6,9 10,9 15,4 27,4 41,7 - - -
HAS-D - - 194 | 36,0 | 85,1 - - -
Cracked concrete
HAS-U 5.8 7,2 10,1 16,8 | 22,9 36,3 | 49,9 | 61,0 72,7
HAS-U 8.8 7,2 10,1 16,8 | 22,9 36,3 | 49,9 | 61,0 72,7
HAS-U A4 7,2 10,1 16,8 | 22,9 36,3 | 49,9 | 57,3 70,1
Tension HAS-U HCR Nra  [KN] 7,2 10,1 16,8 | 22,9 36,3 | 49,9 | 61,0 72,7
HIS-N 8.8 11,8 18,9 22,9 36,3 | 48,1 - - -
HIT-Z @ 9,6 14,0 18,9 28,6 | 39,6 - - -
HAS-D - - 16,4 | 22,9 36,3 - - -
HAS-U 5.8 6,3 9,9 145 | 26,9 | 42,0 60,5 | 78,7 96,2
HAS-U 8.8 8,4 13,3 19,3 | 359 56,0 80,7 | 104,9 | 128,2
HAS-U A4 59 9,3 135 | 25,2 39,3 56,6 | 34,4 | 42,1
Shear HAS-U HCR VRd [kN] 8,4 13,3 19,3 | 35,9 56,0 50,4 | 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 | 36,0 | 48,1 - - -
HIT-Z @ 6,9 10,9 15,4 | 27,4 | 41,7 - - -
HAS-D - - 194 36,0 72,7 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20;

b)  With overall partial safety factor for action y = 1,4. The partial safery factors for action depend on the type of loading and shall be

taken from national regulations.
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Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fck,cube = 25 N/mm?

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Installation temperature range -10°C to +40°C (for HAS-U) or +5°C to +40°C (for HIT-Z)

- dgap = 1,0 (using Hilti seismic filling set) or agap = 0,5 (without using Hilti seismic filling set) accordingly

For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:

Anchorage depth for seismic C2

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | m27 | m30
HAS-U

Embedment depth et [mm] - - - 125 170 210 - -
Base material thickness h [mm] - - - 160 220 270 - -
HIT-Z

Embedment depth et [mm] - - 110 145 180 - - -
Base material thickness h [mm] - - 170 245 280 - - -

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
) HAS-U 8.8 - - - 245 | 459 | 554 - -

Tension Nrkseis  [KN]

HIT-Z @ - - 22,0 | 51,1 | 70,7 - - -
with Hilti filling set

HAS-U 8.8 - - - 46,0 77,0 | 103,0 - -
Shear VRk seis [kN]

HIT-Z @ - - 23,0 | 410 | 61,0 - - -
without Hilti filling set

HAS-U 8.8 - - - 20,0 | 355 | 45,0 - -
Shear VRk seis [kN]

HIT-Z @ - - 10,5 | 18,0 | 27,5 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HAS-U 8.8 - - - 16,3 | 30,6 | 36,9 - -
Tension NRrdseis  [KN]
HIT-Z & - - 14,7 | 34,1 | 47,1 - - -
with Hilti filling set
Shear HASUSS VRrdseis  [KN] - - - 368 | 616 | 824 - -
HIT-Z ’ - - 18,4 | 32,8 | 48,8 - - -
without Hilti filling set
Shear HASUSS VRrdseis  [KN] - - - 160 | 284 | 36.0 - -
HIT-Z ’ - - 8,4 14,4 | 22,0 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Anchorage depth for seismic C1

Anchor fastening technology manual

Anchor size | M8 | M10 | M12 | M16 | M20 [ M24 | M27 | M30
HAS-U
Embedment depth het [mm] - 90 110 125 170 210 240 270
Base material thickness h [mm] - 120 140 160 220 270 300 340
HIT-Z
Embedment depth hef [mm] 70 90 110 145 180 - - -
Base material thickness h [mm] | 130 150 170 245 280 - - -
Characteristic resistance in case of seismic performance category C1
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HAS-U 8.8 - 14,7 | 29,0 | 40,9 | 64,9 | 89,1 | 108,8 | 129,9
Tension Nrkseis [KN]
HIT-Z ®; HIT-Z-R 17,1 | 25,0 | 33,8 | 51,1 | 70,7 - - -
with Hilti filling set
HAS-U 8.8 - 23,2 | 33,7 | 62,8 | 98,0 | 141,2 | 183,6 | 224,4
Shear HIT-Z? VRkseis  [KN] 8,5 12,0 | 16,0 | 28,0 | 45,0 - - -
HIT-Z-R 9,8 15,0 | 22,0 | 31,0 | 48,0 - - -
without Hilti filling set
HAS-U 8.8 - 116 | 16,9 | 31,4 | 49,0 | 70,6 | 91,8 | 1122
Shear HIT-Z? VRkseis  [KN] 4,3 6,0 8,0 14,0 | 22,5 - - -
HIT-Z-R 49 7,5 11,0 | 15,5 | 24,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20.
Design resistance in case of seismic performance category C1
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HAS-U 8.8 - 9,8 194 | 27,3 | 43,3 | 59,4 | 72,6 | 86,6
Tension NRrdseis [KN]
HIT-Z ®; HIT-Z-R 11,4 | 16,7 | 225 | 34,1 | 47,1 - - -
with Hilti filling set
HAS-U 8.8 - 18,6 | 27,0 | 50,2 | 78,4 | 113,0 | 146,9 | 179,5
Shear HIT-Z VRrdseis  [KN] 6,8 9,6 12,8 | 22,4 | 36,0 - - -
HIT-Z-R 7,8 12,0 17,6 24,8 38,4 - - -
without Hilti filling set
HAS-U 8.8 - 9,3 135 | 25,1 | 39,2 | 56,5 | 73,4 | 89,8
Shear HIT-Z? VRdseis  [KN] 3,4 4,8 6,4 11,2 | 18,0 - - -
HIT-Z-R 3,9 6,0 8,8 12,4 | 19,2 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Materials

Mechanical properties for HAS-U

Anchor fastening technology manual

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U 5.8 500 500 500 500 500 500 - -
Nominal HAS-U 8.8 (HDG)
tensile AM 8.8 (HDG) fu [N/mm?] 800 800 800 800 800 800 800 800
strength HAS-U A4 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 | 400 | 400 - -
. HAS-U 8.8 (HDG)
;(tlfelg " AM 8.8 (HDG) i IN/mm?] 640 640 640 640 640 640 640 640
9 HAS-U A4 450 450 450 450 450 450 210 210
HAS-U HCR 640 640 640 640 640 400 - -
Stressed
Cross- HAS-U As [mm3] 36,6 | 58,0 | 84,3 157 245 353 459 561
section
Momentof ¢ |, W [mm3 | 31,2 | 62,3 | 100 | 277 | 541 | 935 | 1387 | 1874
resistance
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
) HIS-N 490 490 490 490 490
Nominal = "5 o g8 800 800 800 800 800
tensile HISRN fuc  [N/mm?]
strength - 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 390 390 390 390 390
Yield Screw 8.8 640 640 640 640 640
fyk  [N/mm?]
strength HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed HIS-(R)N 51,5 108 169 256 238
cross- As  [mm?]
section Screw 36,6 58,0 84,3 157 245
Moment of  HIS-(R)N W [mm 145 430 840 1595 1543
resistance Screw 31,2 62,3 109 277 541
Mechanical properties for HIT-Z
Anchor size M8 M10 M12 M16 M20
Nominal HIT-Z(-F) @ 650 650 650 610 595
tensile HIT-Z-R - [N o 650 650 610 595
strength -
Yield HIT-Z(-F) @ 520 520 520 490 480
fy«  [N/mm?]
strength HIT-Z-R 520 520 520 490 480
Stressed
cross- HIT-Z(-F) & 5
section of HIT-Z-R As [mm?] 36,6 58,0 84,3 157 245
thread
Moment of  HIT-Z(-F) @ 3
resistance  HIT-Z-R W [mm?3] 31,9 62,5 109,7 278 542

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Anchor fastening technology manual

Material quality for HAS-U

Part

\ Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Hilti Meter rod,

Strength class 8.8; Elongation at fracture A5 > 12% ductile

AM 8.8 (HDG) Electroplated zinc coated > 5um, (HDG) hot dip galvanized = 45 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, (HDG) hot dip galvanized = 45 um

Hilti Filling set (F)

Filling washer: Electroplated zinc coated = 5 um / (HDG) Hot dip galvanized = 45 um
Spherical washer: Electroplated zinc coated = 5 um / (HDG) Hot dip galvanized = 45
pMm

Lock nut: Electroplated zinc coated =5 um / (HDG) Hot dip galvanized = 45 pm

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 12% ductile

HAS-U A4 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, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Strength class 70 for < M24 and strength class 50 for > M24;

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 > 12% ductile

HAS-U HCR 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 Strength class 80 for < M20 and class 70 for > M20,

High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for Hl

S-N

Part

Material

Int. threaded

HIS-N Electroplated zinc coated = 5 ym
sleeve
HIS-RN 'Srl‘;;\t‘;eaded Stainless steel 1.4401,1.4571 EN 10088-1:2014

Material quality for HI

T-Z

Part

Material

Threaded rod HIT-Z

Elongation at fracture > 8% ductile; Electroplated zinc coated = 5 um

Washer

Electroplated zinc coated 2 5 um

Strength class of nut adapted to strength class of anchor rod.

Nut Electroplated zinc coated = 5 um
HIT-Z-F Elon.gation at fracture > 8% duqtile _
Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Washer Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Nut Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
HIT-Z-R Elongation at fracture > 8% ductile; Stainless steel 1.4401, 1.4404 EN 10088-1:2014
Washer Stainless steel A4 according to EN 10088-1:2014
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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Material quality for HAS-D

Part Material

Fastener Steel according to EN 10087:1998, galvanized and coated
Sealing washer Steel, electroplated zinc coated = 5 um

Calotte nut Steel, electroplated zinc coated = 5 ym

Lock nut Steel, electroplated zinc coated = 5 ym

Setting information

Installation temperature:
e -10°Cto +40 °C (for HAS-U, HAS-D, HIS-N)
e +5°Cto +40 °C (for HIT-Z, HIT-Z-D)

In service temperature range

Hilti HIT-HY 200-R V3 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

: : Maximum short term

Base material Maximum long term base .
Temperature range . base material

temperature material temperature

temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
Temperature range I -40 °C to +120 °C +72 °C +120 °C

Maximum 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.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature HIT-HY 200-R V3
of the base material Maximum working time Minimum curing time
TBM twork teure
-10°C < Tews-5°C ¥ 3h 20 h
-5°C < Tem< 0°C ¥ 15h 8h
0°C < Teus5°C? 45 min 4h
5°C < Tem< 10°C 30 min 25h
10°C < Tem<= 20°C 15 min 1,5h
20°C < Tem= 30°C 9 min 1lh
30°C < Tem= 40°C 6 min 1lh

a) Installation of HIT-Z, HIT-Z-D only in range +5 °C to +40 °C
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Setting details for HAS-U

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal diameter of drill bit do [Mm] | 10 12 14 18 22 28 30 35
Effective embedment depth hetmn=ho [mm]| 60 60 70 80 90 96 108 | 120
(= drill hole depth) & hemax=ho [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum base material hwin ~ [mm] |her + 30 mm 2100 mm her + 2 do
thickness
Maximum diameter of dr [mm]| 9 12 | 14 | 18 | 22 | 26 | 30 | 33
clearance hole in the fixture
Thickness of Hilti filling set hts [mm] - - - 11 13 15 - -
Effective fixture thickness with o [mm] te - h
Hilti filling set fix.eff fix - its
Maximum torque moment ©) Tmax [Nm] 10 20 40 80 150 | 200 | 270 | 300
Minimum spacing Smin [mm] 40 50 60 75 90 115 120 140
Minimum edge distance Cmin [mm] 40 45 45 50 55 60 75 80
Critical spacing
for splitting failure Sersp [mm] 2 Carsp

1,0 hes for h/her=2,00 |"™

20

Critical edge distance for for 2,0 > h/ het >
splitting failure © Cosp  [mM] | 46her—1,8h 1,3 12

2,26 hef fOI’ h / hef < 1,3 ‘ 1v'0'hEI 2“26 het Corsp
Critical spacing for concrete S [mm] 2 Carn
cone failure
Critical edge dlstgnce for Corn [mm] 1.5 her
concrete cone failure

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

a) et min < Net < hermax (her: embedment depth)

b) Maximum recommended torque moment to avoid splitting failure during instalation with minimum
spacing and edge distance

c) h: base material thickness (h = hyin)

d) The critical edge distance for concrete cone failure depends on the embedment depth hes 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
@ = _ _ _ _ A E identification letter: e.g. 8L
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Setting details for HIS-N

Anchor fastening technology manual

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 22 28 32
Diameter of element d [mm 12,5 16,5 20,5 25,4 27,6
Effective embedment depth _
(=drill hole depth) het = ho [mm 90 110 125 170 205
Minimum base material hmin  [MM 120 150 170 230 270
thickness
Diameter of clearance hole
in the fixture de [mm 9 12 14 18 22
Thread engagement length; = | g.p0 10-25 12-30 16-40 20-50
min - max
Maximum torque moment®  Tmax [Nm] 10 20 40 80 150
Minimum spacing Smin  [Mm] 60 75 90 115 130
Minimum edge distance Cmin  [MM 40 45 55 65 90
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm 2 Cersp

1,0 - her forh/he=2,0 |"h]

2,0

Critical edge distance for
splitting failure a) Ccr,sp [MM | 46he—1,8h for2,0>h/he>1,3 13

2,26 het forh/he<1,3 1,0y 2,26y Cersp
Critical spacing for concrete
cone failure Sern - [mm 2 Cern
Critical edge distance for
concrete cone failure Corn [mm 1.5 her

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 = hyn)
¢) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design
bond resistance. The simplified formula given in this table is on the save side.

hs

%

AN

ey

7
W

7,
d;

o

Bore hole depth hy =

Embedment depth h_:
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Setting details for HIT-Z, HIT-Z-F and HIT-Z-R

Anchor fastening technology manual

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit do [mm] 10 12 14 18 22

minl  [mm] 80 95 105 155 215
Length of anchor

max | [mm] 120 160 196 420 450
Nominal embedment depth Fnom,min_[Mim] 60 60 60 96 100
) Rnom,max [mm] 100 120 144 192 220
Borehole condition 1 ‘
Min. base material thickness "™ [mm] Hoom + 60 mm nom + 100 mm
Borehole condition 2 ‘ hnom + 30 mm
Min. base material thickness hmin [mm] =100 mm inom + 45 mm
Maximum depth of drill hole ho [mm] h —30 mm
Pre-setting: Dlgmeter pf dr [mm] 9 12 14 18 29
clearance hole in the fixture
Through-setting: Diameter
of clearance hole in the dr [mm] 11 14 16 20 24
fixture
Maximum fixture thickness tix [mm] 48 87 120 303 326
Maximum fixture thickness )y 41 79 111 292 314
with seismic filling set
Installation HIT-Z, HIT-Z-F  Tinst [Nm] 10 25 40 80 150
torque
moment? HIT-Z-R Tinst [Nm] 30 55 75 155 215
Critical spacing
for splitting failure Sersp - [mm] 2 Corsp

h/hond
1,5 hnom for h / hnom 2 2,35

Critical edge distance for
splitting failure®

Cer,sp [mm]

6,2 hnom - 2,0 h for 2,35 > h / hnom > 1,35

3,5 hnom

forh/hnom < 1,35

2,35

1,35

Critical spacing for concrete
cone failure

Scr,N [mm]

2 Ccr,N

Critical edge distance
concrete cone failure

CerN [mm]

1,5 hnom

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Hnom,min S hnom S hnom,max (hnom: embedment depth)

b) Recommended torque moment to avoid splitting failure during instalation with minimum spacing and edge

distance.

c) h: base material thickness (h = hyiy).
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Pre-setting:

Install anchor before positioning fixture

Drill hole

condition

0

Anchor fastening technology manual

Through-setting: Install
anchor through positioned
fixture

V>,
7 ,////// F ,l,’//%x\ T
/s /, // e A,T‘:'!‘:(,:- — e
o __.//’/ 7/, __k_ﬁ:_‘, II' I dt | d'. —
D 77 |\ =i 1 I [
rill hole ’ /;_ : s S —
condition e e e e ; G i
@ L ho = hnorn thx J ’
h
Drill hole condition 1 = non-cleaned borehole Aqnular gap filled with
Drill hole condition 2 = drilling dust is completely removed Hilti HIT-HY 200-A
Anchor dimension for HIT-Z
Anchor size M8 M10 M12 M16 M20
Length of anchor min € [mm] 80 95 105 155 215
max € 120 160 196 420 450
Helix length Crelix [mm]| 30 or50 50 or 60 60 96 100
Combine with another table (setting details)
[/
C Helix / Marking _
T =
d - ‘m‘\&\‘\\\\lh‘ }_n_l _ B _ _ ) hear:arkin
3 W W WA & T _// g

Minimum edge distance and spacing for HIT-Z

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different
embedment depth and thickness of concrete member the following equation shall be fulfilled: Aireq < Aical

Required interaction area A;ca 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

Combine with another table (setting details)
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Effective area A sof HIT-Z

Anchor fastening technology manual

Member thickness h = hnom +1,5-C

hnom

c
Ak
= . E
/
/

1,5¢c

|
|
|
|
|
|
|
|
|
I
|
|
|
I
|
i

Single anchor and group of anchors with s > 3-c [MM?] | A .4

=(6-¢) - (hnom *+1,5:C)

with ¢ =2 5-d

Group of anchors with s < 3-c

[mmz] Ai,cal

=(3:c+5s) - (hnom +1,5-c) withcz5-dandsz=5-d

Member thickness h < hnom +1,5-C

c

hnom

|

|
|
|
|
|
|
|
|
|
|
|

Single anchor and group of anchors with s >

[mmz] AI cal —

=(6-c)-h

with ¢ =2 5-d

Group of anchors with s < 3-c

[mmz] AI cal —

=(@3c+s)-h

withc=5-dand s =

Best case minimum edge distance and spacing with required member thickness and embedment depth

Anchor size | mM8 | wmi0 | wMm12 M16 M20
Cracked concrete

Member thickness h 2 [mm] 140 200 240 300 370
Embedment depth hnom 2 [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
dcig'tr;?;%o”d'”g edge c>  [mm] 40 55 65 80 100
Minimum edge distance Cmin = [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 hnom = [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;ii%"”d'”g edge c>  [mm] 40 70 80 100 130
Minimum edge distance Cmin [mm] 40 50 60 80 100
Corresponding spacing s> [mm] 40 145 160 160 235
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Best case minimum member thickness and embedment depth with required minimum edge distance

and spacing (borehole condition 1)

Anchor fastening technology manual

Anchor size E M10 M12 M16 M20
Cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hnom = [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
(d:ig{;i‘gond'”g edge c>  [mm] 40 100 140 135 215
Minimum edge distance Cmn= [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 Rnom = [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;iipeo”d'”g edge c>  [mm] 50 145 200 190 300
Minimum edge distance Cmin [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.

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:

Cracked or non-cracked

concrete

For cracked concrete it is assumed that a reinforcement is present which

limits the crack width to 0,3 mm, allowing smaller values for minimum

edge distance and minimum spacing

Anchor diameter

For smaller anchor diameter a smaller installation torque is required,

allowing smaller values for minimum edge distance and minimum spacing

Slab thickness and
embedment depth

Increasing these values allows smaller values for minimum edge distance
and minimum spacing
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Setting details for HAS-D

Anchor fastening technology manual

Anchor size M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 24
Diameter of element d =dnom [Mmm] 12 16 20
Effective anchorage depth _
(=drill hole depth) het = ho  [mm] 100 125 170
Minimum drill hole depth ho [mm] 105 133 180
Minimum base material thickness Rmin [mm] 130 160V /170 220Y /230
Pre-setting:
Maximum diameter of clearance dr [mm] 14 18 24
hole in the fixture
Through-setting:
Maximum diameter of clearance dr [mm] 16 20 26
hole in the fixture
tix,mi mm 12 16 20
Fixture thickness Ll [mm]
tiix,max [mm] 200
Installation torque moment Tinst [Nm] 30 50 80
Minimum
. Smi mm 802 60 80
Uncracked spacing " [mm}
concrete Minimum edge ) 2)
distance Cmin [mm] 55 60 80
Minimum
. Smi mm 50 60 80
Cracked spacing m [mm]
concrete Minimum edge )
distance Cmin [mm] 50 60 80

1) The reverse side of the concrete member shall have no break-through after drilling.
2)  For min. edge distance cmin = 80 mm, min. spacing Smin = 55 mm.

LA LA R

. semmn

e

o 1 — O |
\ Y AV //// AP L PV 2 S P 2 A F L
f -
1
1! AN
(h:
I h i
Anchor dimension for HAS-D
Anchor size M12 M16 M20
Shaft diameter dx [mm] 12,5 16,5 22,0
2 143 180 242
Fastener length | [mm]
s 531 565 623
Calotte nut SW [mm] 18/19 24 30
Lock nut SW [mm] 19 24 30
Letter code
Hilti sealing washer (see Table A1)
3 7/% el

/

Marking:
HAS-D M..x L

Calotte nut

Lock nut

Bonded expansion anchor type as well as bonded expansion anchor size and length
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Installation equipment

Anchor fastening technology manual

Anchor size Mg | M0 | m12 | ™16 M20 | M24 | m27 | Mm30
HAS-U,
HAS-D TE2-TE 16 TE 40 - TE 80
Rotary hammer .7 TE 2-TE 40 | TE40-TES80 -
HIS-N  |TE (-A) - TE 16(-A) | TE 40 -TE 80 -
blow out pump (her < 10 - d, do <20 mm) ,
compressed air gun, set of cleaning brushes, dispenser
Other tools Hollow Drill Bit
roughening tools TE-YRT
Additional Hilti DD EC-1, DD 100 ... DD 160 @
recommended tools

a) In case without roughentning — diamond coring is applicable only for HIT-Z installation

Cleaning, drilling and installation parameters

_— Cleaning and
ol installation
Diamond coring .
HASU | T4 | HAS-D | His-n | Haqer I;';?I'I'%V;’t Diamond |  With Brush | "o
: : plug
(HD) (HDB) coring |roughening | HIT-RB HIT-S7
(DD) © tool (RT)
do [mm] size [mm]
S | (MU | ecoon—e | (I cm d@ v [ P e - =
oo §,:'=- [ e——= ]
M8 M8 - - 10 - 10 - 10
M10 M10 - - 12 12 12 - 12 12
M12 M12 M12 M8 14 14 14 - 14 14
M16 M16 M16 M10 18 18 18 18 18 18
M20 M20 M20 M12 22 /242 | 22124 | 22/ 24% 22 22 /243 | 22| 242
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

a) Only for HAS-D.
b) HIT-Z-D only available for M16.

c) Diamond cored holes without roughening can be used only for HIT-Z installation
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Associated components for the use of Hilti Roughening tool TE-YRT

Anchor fastening technology manual

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
; do [mm] do[mm] size
Nominal measured

18 17,9 to 18,2 18 18
20 19,9 to 20,2 20 20
22 219t022,2 22 22
25 24,9 to 25,2 25 25
28 27,9 to 28,2 28 28
30 29,9 t0 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35

Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time Minimum blowing time
hef [mm] troughen [S€C] tblowing [S€C]
(troughen [sec] = het [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0 to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
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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 V3.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

=lalale

| Diamond Drilling + Roughening Tool
(DD+RT)

TEVRT| g
J == |

Cleaning

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill
hole depths ho < 20-d.

Diamond cored holes with Hilti
roughening tool:

WV

For all drill hole diameters do and drill
hole depths ho.
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Injection

= 330ml
==500ml:

& T<5C/4
-

2x
3x

Injection system preparation.

Injection method for drill hole
depth

hef < 250 mm.

Injection method for drill hole
depth

hef > 250mm.

Injection method for overhead
application and/or installation
with embedment depth > 250
mm.

Setting the element

— .,

Setting element, observe
working time “twork”.

Setting element for overhead
applications, observe working
time “twork”.

all

Loading the anchor after
required curing time teure
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Setting instructions for HIT-Z & HIT-Z(-D) 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 A (R)

Drilling

Hammer drilling: Through-setting
No cleaning required

ne
e

oL/

/
ne
-

® Hammer drilling: Pre-setting
No cleaning required

Hammer drilling with hollow drill bit:
Through / pre-setting

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.
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Evacuation required for wet-drilled
diamond cored holes.

HDM 330
HDM 500
HDE 500-A18

Injection
= 330ml: 2x
ﬁﬂ"'!"- == 500ml: 3%
¥ A T<EFCIATF: 4

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 200% of the drill hole.
@:If Pre-setting:
24 Fill approx. 2/3 of the drill hole.

Setting element to the required
embedment depth before working time
“twork” has elapsed.

TR T |§ T

Loading the anchor: After required
curing time teure.
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Setting instructions for HAS-D 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 A (R)

Drilling

ne
e

——— Hammer drilling: Through-setting

oL/

/
ne
-

® Hammer drilling: Pre-setting

Hammer drilling with hollow drill bit:
Through / pre-setting

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.
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Evacuation required for wet-drilled
diamond cored holes.

Injection

HDM 330
HDM 500
HDE 500-A18

= 330ml: 2x
== 500ml: 3x

A T<EFCIATF: 4

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.
@:lf Pre-setting:
24 Fill approx. 2/3 of the drill hole.

Setting element to the required

(OO embedment depth before working time
“twork” has elapsed.
(I Removing excess mortar: After

required curing time teure.
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Final assembly with sealing washer

Installation: Orient the round part of

‘@ «OF¢ the calotte nut to the sealing washer
and install.
@l

SW
ﬁ 1 Installation torque moment

(oD

Applying the lock nut: Tighten with a
Yato Y2 turn.
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HIT-HY 200-R V3 injection mortar

Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

200-RV3  Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R V3

Base material

Hilti HIT-HY 200-R

V3

330 ml foil pack
(also available as
500 ml foil pack)

Rebar B500 B
(68 - $32)

Hilti HIT-HY 200-R

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening tool
for diamond cored applications

Assessed following the EAD
330499-00-0601.

- ETA seismic approval C1

- Suitable for cracked and
uncracked concrete C 12/15 to
C 50/60

- Suitable for dry and water
saturated concrete

- In service temperature range up to
120°C short term / 72°C long term

- Large diameter applications

Load conditions

o ) YEARS
CR)

Concrete Concrete Dry concrete Wet Static/ Seismic, 100 Years Design
(uncracked) (cracked) concrete quasi-static ETA-C1 Life
Installation conditions Other informations

. ¢ safe il
o= (20 ) 38t 2
. . PROFIS
Hammer D'am"”d Variable Hilti SafeSet S”?a” edge European CE Engineering
- drilled embedment distance Technical . ;
drilling ) technology ) conformity design
holes depth and spacing  Assessment Software

a) Diamond drilling only with Roughening Tool (RT).

Approvals / certificates

Description

Authority / Laboratory

No. / date of issue

European technical assessment @

DIBt, Berlin

ETA-19/0601 / 2021-12-02

a) All data given in this section according to the ETA-19/0601, issue 2021-12-02.
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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
- Base material thickness, as specified in the table

- Embedment depth, as specified in the table

- Anchor material, as specified in the tables
- Concrete C 20/25

- in-service 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 fastening technology manual

Anchor- size 68 | ¢10 | ¢12 | 14 | ¢16 | ¢20 | d25 | 926 | $28 | $30 | $32

Embedment depth het [mm]| 80 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300

Base material thickness h [mm]| 110 | 120 | 145 | 165 | 165 | 220 | 275 | 305 | 340 | 345 | 380
a) The allowed range of embedment depth is shown in the setting details.

Characteristic resistance

Anchor- size | 98 | 910 | 912 | 914 | 916 | $20 | 925 | 926 | 928 | ¢30 | ¢32

Non-cracked concrete

Tensile Rebar B500B Nrk [kN] | 24,1 | 33,9 | 49,8 | 66,0 | 68,7 |109,0|149,7|182,9|218,2|218,2|255,6

Shear Rebar B500B Vrk [kN] | 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |135,0/146,0|169,0|194,0|221,0

Cracked concrete

Tensile Rebar B500B  Nrk [kN] - 14,11 29,0 | 38,5|44,0 | 74,8 |104,8|128,0(152,8|152,8|178,9

Shear Rebar B500B Vr« [kN]| - |22,0(31,0|42,0 |55,0 |86,0|1350({146,0/169,0{194,0(221,0

Design resistance

Anchor- size | 98 | 910 | 912 | 914 | ¢16 | $20 | 925 | p26 | 928 | 30 | ¢32

Non-cracked concrete

Tensile Rebar B500B Nra [KN] | 16,1 | 22,6 | 33,2 | 44,0 | 45,8 | 72,7 | 99,8 (121,9|145,5|145,5|170,4

Shear Rebar B500B Vra [kN] | 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |112,7|129,3|147,3

Cracked concrete

Tensile Rebar B500B  Nrda [KN] - 9,4 | 19,4 | 25,7 |293|49,8 699|854 |101,8({101,8|119,3

Shear Rebar B500B  Vrd [KN] - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |112,7(129,3|147,3

Recommended loads

Anchor- size | 98 | 910 | 912 | 914 | ¢16 | $20 | 25 | 926 | ¢28 | ¢30 | ¢32

Non-cracked concrete

Tensile Rebar B500B Nrec [kN] | 11,5 16,1 |23,7|31,4|32,7|51,9|713|87,1(103,9/103,9|121,7

Shear Rebar B500B Vrec [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 |105,2

Cracked concrete

Tensile Rebar B500B Ngrec [KN] - 6,7 | 13,8 18,3209 |356|499|61,0|72,7|72,7|85,2

Shear Rebar B500B  Vrec [KN] - 10,5148 |20,0| 26,2 41,0 | 64,3 |69,5|80,5|92,4 |105,2

a)

With overall partial safety factor for action y = 1,4. The partial safery factors for action depend on the type of loading and shall be

taken from national regulations.
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Seismic loading (for a single anchor)

All data in this section applies to:

- Correct setting (See setting)
No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25

In-service temperate range |

Anchor fastening technology manual

(min, base material temperature -40°C, max, long term/short term base material temperature: +24°C/40°C)

- Ogap = 1,0

Embedment depth and base material thickness in case of seismic performance category C1

Anchor- size $8 | $10 | $12 | $14 | $16 | $20 | $25 | $26 | $28 | $¥30 | $32
Typical embedment depth het  [mm] | - 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300
Base material thickness h [mm]| - |120 | 145|165 | 165 | 220 | 275 | 305 | 340 | 345 | 380
Characteristic resistance in case of seismic performance category C1

Anchor- size $8 | 010 | $12 | $14 | $16 | $20 | $25 | $26 | $28 | $30 | $32
Tensile Rebar B500B Nk, [KN] - 112,4|25,3|33,5|38,3|64,9|89,1(108,8/129,9|129,9/152,1
Shear Rebar B500B  Vrk seis  [KN] - |15,0(22,0|29,0|39,0|60,0 |95,0|102,0{118,0/136,0{155,0
Design resistance in case of seismic performance category C1

Anchor- size $8 | 010 | $12 | $14 | $16 | $20 | $25 | $26 | $28 | $30 | $32
Tensile Rebar B500B  NRrq, [KN] - 183169224 |256|43,4|59,4|72,6|86,6|86,6 |101,4
Shear Rebar B500B  Vrd,seis [KN] - 110,0|14,7|19,3|26,0|40,0|63,3|68,0|78,7|90,7 {103,3
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Materials

Mechanical properties

Anchor fastening technology manual

Anchor size

8

$10 | $12 | ¢14 | ¢16 | $20

025 | 626 | ¢28 | #30 | #32

Nominal tensile
strength

fuc  [N/mm?]| 550

550 | 550 | 550 | 550 | 550

550 | 550 | 550 | 550 | 550

Yield strength

f  [N/mm2] | 500

500 | 500 | 500 | 500 | 500

500 | 550 | 500 | 550 | 500

Stressed cross-section

As [mm?] | 50,3

78,5| 113 | 154 | 201 | 314

491 | 531 | 616 | 707 | 804

Moment of resistance

W  [mm?3] | 50,3

98,2 | 170 | 269 | 402 | 785

1534|1726 | 2155 | 2651 | 3217

Material quality

Part

Material

Rebar

EN 1992-1-1:2004 and AC:2010

Bars and de-coiled rods class B or C according to NDP or NCL of
EN 1992-1-1/NA

Setting information

Installation temperature range

-10°C to + 40°C

Service temperature range

Hilti HIT-HY 200-R V3 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40°Cto + 40 °C +24 °C +40 °C
Temperature range Il -40°Cto + 80 °C + 50 °C + 80 °C
Temperature range Il -40 °Cto + 120 °C +72°C + 120 °C

Maximum 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.

Maximum long term base material temperature
Long term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature HIT-HY 200-RV3
of the base material Maximum working time Minimum curing time
TBM twork tcure
-10°C < Teu<s-5°C 3h 20h
-5°C < Teu=s0°C 1,5h 8h
0°C < Tems5°C 45 min 4 h
5°C < Tem= 10°C 30 min 25h
10°C < Tem< 20°C 15 min 1,5h
20°C < Tem< 30°C 9 min 1h
30°C < Tem=40°C 6 min 1h
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Setting details

Anchor fastening technology manual

Anchor size @8 | @10 | @12 | @14 | @16 | @20 | @25 | B26 | B28 | B30 | @32
Nominal diameter [Mm| 10/ | 12/ | 14/
of drill bit do 129 | 149 | 16 18 20 25 32 32 35 37 40
[mm
Effective Nef,min 60 60 70 75 80 90 100 | 104 | 112 | 120 | 128
anchorage and drill
hole depth range ' g o, MM 160 | 200 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base . [mm het + 30 mm
material thickness imin =100 mm het + 2 do
Minimum spacing  Smin [mm 40 50 60 70 80 100 | 125 | 130 | 140 | 150 | 160
Minimum edge [mm
. Cmin 40 45 45 50 50 65 70 75 75 80 80
distance
Critical spacing for [mm 5
splitting failure cnsp Corsp
h/he,
1,0 het forh/her22,0
Critical edge 20
distance for Cersp [mm 4,6 her-1,8h for 2’0;3h /et > 13
splitting failure © !
2,26 hef fOf h / hef < 1,3 1,0-hy 2,26y Cer,sp|
Critical spacing for
[mm
concrete cone ScrN 2 CerN
failure
Critical edge
distance for Can [mm 1.5 het
concrete cone
failure 9

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

reduced,

a) Both given values for drill bit diameter can be used
b)  hetmin < her < hetmax (her: embedment depth)

c) h: base material thickness (h = hpin)

d) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design
bond resistance, The simplified formula given in this table is on the save side.

~—fg\\\\\\\\\\\\\\\\\\\\\\\\

— e —— —

‘ Bore hole depth hp = embedment depth hes

T

Thickness of concrete member h
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Installation equipment

Anchor fastening technology manual

Anchor size ¢8 | $10 | $12 | $14 ‘ $16

$20 | 925 | 926 | 928 | 930 | ¢32

Rotary hammer

TE 2 (-A) — TE 16 (-A)

TE40-TE 80

Other tools

blow out pump (hef <10 - d, do £ 20 mm),
Compressed air gun, Set of cleaning brushes, dispenser

Drilling and cleaning diameters

Rebar Hammer drill Hollow Drill Bit vlvDiit%mRoonudgﬁoeLiinn% Brush
(HD) (HDB) Tool (RT)? HIT-RB
do [mm] size [mm]
=),
cEee— ;'= [ e—— =]
$8 12/10® 12 - 127109
¢10 14/129 147129 - 147123
$12 16/ 149 16/ 142 - 16/ 149
014 18 18 18 18
¢16 20 20 20 20
$20 25 25 25 25
$25 32 32 32 32
$26 32 32 32 32
$28 35 35 35 35
$30 37 - - 37
032 40 - - 40

a) Both given values can be used

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
- do [mm] do [mm] size
Nominal measured

18 17,910 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t0 22,2 22 22
25 24,9 1t0 25,2 25 25
28 27,9 to0 28,2 28 28
30 29,9t0 30,2 30 30
32 31,9t0 32,2 32 32
35 34,9 to 35,2 35 35

Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time Minimum blowing time
hef[mm] troughen [SEC] thiowing [sec]
(troughen [sec] = hef [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
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Setting instructions

Anchor fastening technology manual

*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.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

]

mlalals

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill
hole depths ho < 20-d.
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Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

HDM 330
HDM 500
HDE 500-A18

= 330ml; 2x
== 500ml: 3x
/T <5°C/41°F: 4x

| Injection system preparation.

njection method for drill hole depth
Nef < 250 mm.

njection method for overhead

Application and/or installations with

I-Embedment depth her= 250 mm.

Setting the element

twork

; i ;®:z “twol’k”.

Setting element, observe working time

S|
S
\\ = Setting element for overhead
— 717 applications, observe working time
F “twork”_
d Id E N
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twork

Setting element, observe working time

“twork” .
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HIT-HY 200-R V3 injection mortar

Rebar design (EN 1992-1-1, EOTA TR 069) / Rebar elements / Concrete

Injection mortar system

200-RV3 Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R 8

Base material

Hilti HIT-HY 200-R V3

330 ml foil pack
(also available as 500
ml foil pack)

Rebar
(68 - $40)

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole
preparation using either Hilti
hollow drill bit for hammer
drilling or Roughening tool for
diamond cored applications

- HY 200-R V3 version is
formulated for best handling
and cure time specifically for
rebar applications

- Suitable for concrete C 12/15
to C 50/60

- Suitable for dry and water
saturated concrete

- For rebar diameters up to 40
mm for static design acc. to
EN 1992-1-1

- Non corrosive to rebar
elements

- Good load capacity at
elevated temperatures

- Suitable for embedment
length up to 2000 mm

- Suitable for applications down
to -10 °C

Load conditions

o [ E—
U 6 IR o
oveé
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) concrete quasi-static

Installation conditions

7 € safe
&= D0 38t
Hammer Diamond Hilti SafeSet
drilling drilled holes® technology
a) Diamond drilling only with Roughening Tool (RT)

Approvals / certificates

Seismic Fire resistance

Other informations

x¥¥
»*
x*
*xx
European

Technical
Assessment

Ky 5 X

e

conformity

PROFIS
Engineering
design
Software

Description

Authority / Laboratory

No. / date of issue

European technical Assessment @

DIBt, Berlin

ETA-19/0600 / 2022-06-01

European technical Assessment 9

DIBt, Berlin

ETA-19/0665 / 2020-11-16

a)
b)

All data given in this section according to ETA-19/0600, issue 2022-06-01.
All data given in this section according to ETA-19/0665, issue 2020-11-16.
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Static and quasi-static loading

Static design acc. to EN 1992-1-1

Design bond strength in N/'mm? for good bond conditions

All allowed drilling methods
. Concrete class
Rebar - size
C12/15| C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
$8 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
$34 1,6 2,0 2,3 2,7 2,9 3,3 3,6 3,9 4,2
$36 1,6 1,9 2,2 2,6 2,9 3,3 3,6 3,8 3,8
$40 1,5 1,8 2.1 2,5 2,8 3,1 34 34 34

For poor bond conditions multiply the values by 0,7. Values valid for uncracked and cracked concrete.

Minimum anchorage length and minimum lap length

The minimum anchorage length /o,min and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor a, in the table below.

Amplification factor ai, for the min. anchorage length and min. lap length for
All allowed hammer drilling methods

Rebar - size Concrete class
C12/15 | C16/20 | C20/25 | C25/30 C30/37 C35/45 | C40/50 | C45/55 | C50/60
$8 - $40 1,0
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Anchorage length for characteristic steel strength f;x=500 N/mm?2 for good conditions

All allowed drilling methods

Rebar- | Concrete Ylfolg:jng lb,min® lo,min® Ibd,y (a2=1)") (alzs_’:)s) -1o°|c;{éw < ct!:?laéoc
Siz€ class [kN] [mm] [mm] [mm] [mm] [mm] [mm]
48 C20/25 21.9 113 200 378 265 700 1000
48 C50/60 21,9 100 200 202 142 700 1000
$10 C20/25 341 142 200 473 331 700 1000
$10 C50/60 341 100 200 253 177 700 1000
912 C20/25 292 170 200 567 397 700 1000
$12 C50/60 492 120 200 303 212 700 1000
614 C20/25 66.9 198 210 662 463 700 1000
914 C50/60 66.9 140 210 354 248 700 1000
916 C20/25 87.4 227 240 756 529 700 1000
916 C50/60 87.4 160 240 404 283 700 1000
918 C20/25 | 110.,6 255 270 851 595 700 1000
918 C50/60 | 110,6 180 270 455 319 700 1000
$20 C20/25 | 1366 284 300 945 662 700 1000
$20 C50/60 | 136.,6 200 300 506 354 700 1000
922 C20/25 | 1653 312 330 1040 728 700 1000
22 C50/60 | 1653 220 330 556 389 700 1000
24 C20/25 | 196,7 340 360 1134 794 700 1000
924 C50/60 | 1967 240 360 607 425 700 1000
925 C20/25 | 2134 354 375 1181 827 700 1000
$25 C50/60 | 2134 250 375 632 442 700 1000
$26 C20/25 | 230,8 369 390 1229 860 700 1000
$26 C50/60 | 230,8 260 390 657 460 700 1000
928 C20/25 | 267.7 397 420 1323 926 700 1000
$28 C50/60 | 267.7 280 420 708 495 700 1000
$30 C20/25 | 3073 425 450 1418 992 700 1000
$30 C50/60 | 3073 300 450 758 531 700 1000
$32 C20/25 | 3497 454 480 1512 1059 700 1000
$32 C50/60 | 3497 320 480 809 566 700 1000
$34 C20/25 | 3947 482 510 1607 1125 700 1300
$34 C50/60 | 3947 340 510 880 616 700 1300
$36 C20/25 | 4426 534 540 1779 1245 700 1300
936 C50/60 | 4426 360 540 1030 721 700 1300
$40 C20/25 | 5464 621 621 2070 1449 700 1300
$40 C50/60 | 5464 400 600 1279 895 700 1300

1)

2)
3)
4)

According to EC2: EN 1992-1-1:2004 Iy min (8.6) and lomin (8.11) are calculated for good bond conditions with

characteristic yield strength f,x = 500 N/mm?, yy=1,15 and os = 1,0
Y

Embedment depth for yield of the rebar and for c4/¢ = 1 (characteristic yield strength f,, = 500 N/mm?)
Embedment depth for yield of the rebar and for c4/¢ = 3 (characteristic yield strength f,, = 500 N/mm?)
ci=concrete temperature
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Essential characteristics for rebar under tension load in concrete — 50 and 100 years working time

Rebar $8 | $10 | 12 | $14 | $16 | $20 | $25 | 26 | $28 | $30 | $32
Diameter of rebar ) [mm] 8 10 | 12 | 14 | 16 | 20 | 25 | 26 | 28 | 30 | 32
Pull-out resistance
Characteristic bond resistance in uncracked concrete C20/25 — 50 years working life
Temperature range I: )
40°C/24°C TRK,ucr,50 [N/mm ] 12
Temperature range Il: )
80°C/50°C TRK,ucr,50 [N/mm ] 10
Temperature range Il: )
80°C/50°C Treuerso - [N/mm?] 8,5
Characteristic bond resistance in uncracked concrete C20/25 — 100 years working life
T t I:
48([2[1;;26{).&”6 range TRkuer,100  [N/mm?] 11
T t II:
Temperature range oo [NV 05
T t II:
Temperature range oo [NV :
Influence of cracked concrete Qer [-1 0,53 0,58 ‘ 0,61 ‘ 0,64 0,73
Installation safety factor
Hammer drilling Yinst [-] 1,0
Hammer drilling with Hilti hollow 4 [] 10
drill bit TE-CD or TE-YD Vinst :
Diamond coring with
roughening with Hilti roughening  vinst [-] - 1,0 -
tool TE-YRT
Bond-splitting resistance
Product basic factor Ax [ 4,1
Exponent for |nflue|_1ce of spl [] 031
concrete compressive strength
Exponent for influence of rebar

. 2 - ,32
diameter ¢ sP y 0.3
Exponent for influence of sp3 [ 0.67
concrete cover cq
Exponent for influence of side spd [ 0.25
concrete cover (Cmax / Cd)
Exponent for influence of b1 [] 0,45
anchorage length Ip
Influence factors W on bond resistance Trk
Cracked and uncracked C30/37 1,04
concrete: Factor for concrete Y C40/45 1,07
strength C50/60 1,10
Cracked and uncracked 40°C/24°C 0,74
concrete: Sustained load factor WO%uss0  80°C/50°C 0,89
— 50 years 120°C/72°C 0,72

40°C/24°C No Performance Assessed

Cracked and uncracked

concrete: Sustained load factor WO9%us100 80°C/50°C

No Performance Assessed

— 100 years 120°C/72°C

No Performance Assessed
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Concrete cone failure

Factor for uncracked concrete KuerN [-] 11,0
Factor for cracked concrete KerN [-] 7,7
Edge distance CerN [mm] 15 b
Spacing SerN [mm] 3,01

Seismic data

Seismic reduction factor Kpseis for hammer drilling (HD) and (HDB) and compressed air drilling (CA)

Reduction factor kp seis
Rebar - size Concrete class
C16/20 C20/25 C25/30 ‘ C30/37 C35/45 C40/50 C45/55 C50/60
$10 - $18 1,0 0,90 0,82 0,76 0,71
$20 - $30 1,0 0,92 0,86
$32 1,0

For poor bond conditions multiply the values 0,7.
Design values for the ultimate bond resistance fygseis 2 in N/mm? for seismic loading for hammer drilling
(HD) and (HDB) and compressed air drilling (CA)

Bond resistance fpq seis
. Concrete class
Rebar - size
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 ‘ C45/55 | C50/60
$10 - $18 2,0 2,3 2,7 3,0
$20 - $30 2,0 2,3 2,7 3,0 3,4 3,7
32 2,0 2,3 2,7 3,0 3,4 37 | 40 | 43

D According to EN 1992-1-1:2004 for good bond conditions. For all other bond conditions multiply the values by 0.7.

Materials

Material quality

Fart Material
Rebar Bars and de-coiled rods class B or C with fyx and k according to NDP or
EN 1992-1-1 NC_L of_EN 1992-1-1

fuk = fik = k - fyk

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the
following conditions: in dry environment at 50 °C during 90 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-HY 200: low
displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Air + Gasoline +
Acetic acid 10% + Glycole 0
Acetone 0 Hydrogen peroxide 10% 0
Ammonia 5% + Lactic acid 10% +
Benzyl alcohol - Maschinery oil +
Chloric acid 10% 0 Methylethylketon 0
Chlorinated lime 10% + Nitric acid 10% 0
Citric acid 10% + Phosphoric acid 10% +
Concrete plasticizer + Potassium Hydroxide pH 13,2 +
De-icing salt (Calcium chloride) + Sea water +
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Demineralized water + Sewage sludge +
Diesel fuel + Sodium carbonate 10% +
Drilling dust suspension pH 13,2 + Sodium hypochlorite 2% +
Ethanol 96% - Sulfuric acid 10% +
Ethylacetate - Sulfuric acid 30% +
Formic acid 10% + Toluene 0
Formwork oil + Xylene 0
+ resistant

resistant in short term (max. 48h) contact
- not resistant

Electrical Conductivity

HIT-HY 200 in the hardened state is not conductive electrically. Its electric resistivity is 15,5-10° Q-cm
(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchoring (ex: railway applications,
subway)

Setting information

Installation temperature range
-10°C to +40°C

Service temperature range
Hilti HIT-HY 200 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

Maximum 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.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature HIT-HY 200-R V3
of the base material Maximum working time Minimum curing time
Tem twork teure
-10°C < Tem<-5°C 3h 20 h
-4°C < Tem=0°C 15h 8h
1°C < Tem=5°C 45 min 4h
6°C < Tem=10°C 30 min 25h
11°C < Tem< 20°C 15 min 15h
21°C < Tem= 30°C 9 min 1lh
31°C < Tem< 40°C 6 min 1lh
Setting information
Installation equipment
Rebar - size ¢8 - $16 $18 - 40
Rotary hammer TE 2 (-A)— TE 40(-A) TE40 — TE8O
Blow out pump (het < 10-d) -

Other tools

Compressed air gun?
Set of cleaning brushes®, dispenser, piston plug
Roughening tools

a)

b)

Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm
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Drilling Bar diameter Minimum concrete cover Cmin [Mm]
method [mm] Without drilling aid With drilling aid
Hammer drilling ¢ <25 30+0,06-v=2-¢ 30+0,02-v=2-¢
(HD) and (HDB) b =25 40+0,06-h22-¢ | 40+0,02 - k=22 ¢
Compressed air ¢ <25 50 + 0,08 - Iv 50 + 0,02 - Iv
drilling (CA) b =25 60+0,08 -h>22-¢ | 60+0,02-h=22 ¢
Diamond coring
with roughening ¢<25 30+0,06-v=2-¢ 30+0,02-v=2-¢
with Hilti
Roughening tool $=25 40+0,06-h=22-¢ | 40+0,02 k=22 ¢
TE-YRT (RT)
Drilling and cleaning diameters
Drilling Cleaning
Diamond
Rebar [mm] Hammer drill | Hollow Drill | Compressed coring with Brush Air nozzle
(HD) Bit (HDB) ® | air drill (CA) | roughening HIT-RB HIT-RB
tool (RT)?
do [mm] size [mm]
5 )
e t': Ee=Ir———r—a
$8 12/109 12 - - 12/109 12/109
¢10 14/129 14/129 - - 14/129 14/129
12 16/149 16/149 - - 16/149 16/149
¢ - - 17 - 18 16
014 18 18 17 18 18 18
20 20 - - 20 20
¢16 - i 20 20 22 20
¢18 22 22 22 22 22 22
25 25 - - 25 25
$20 i i 26 25 28 25
022 28 28 28 28 28 28
024 32 32 32 32 32
$25 32 32 32 32 32
026 35 - 35 35 35
$28 35 - 35 35 35 32
- - 35 - 35
930 37 - - - 37
032 40 - 40 - 40
- - 42 - 42 32
b)
034 45 - - ) 45 32
936" 45 - 45 - 45 32
55 - - - 55 32
b)
640 i ; 57 i 57 32
a) Both given values can be used / Maximum installation length 1=250 mm.

b)

Only for EN 1992-1-1 design, not available for TR 069 design.

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
- do [mm] do [mm] size
Nominal measured
18 17,910 18,2 18 18
20 19,9 to 20,2 20 20
22 21,910 22,2 22 22
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25 24,9 10 25,2 25 25
28 27,910 28,2 28 28
30 29,9 10 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35
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Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time Minimum blowing time
het [mm] troughen [S€C] thiowing [S€C]
(troughen [sec] = Nef [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
Dispensers and corresponding maximum embedment depth £y,max
Dispenser
HDM 330, HDM 500 HDE 500

REIET Concrete temp. 2 -10°C Concrete temp. 2 0°C
Ly,max [MM] Lu,max [MM]
$8 - $32 700 1000
934 - $40 - 1300

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 HIT-HY 200-R V3.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlalale

TE-YRT

Diamond Drilling + Roughening Tool
(DD+RT)
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Cleaning

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and
drill hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill
hole depths ho < 20-d.

ANV

NIV

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and
drill hole depths ho.

= 330mk 2x
==500ml: 3x

A T<ECIATF: Ix_ gt
i

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.
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Setting the element

® Setting element, observe working time

“twork” .
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Setting element for overhead
applications, observe working time
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Apply full load only after curing time
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Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-HY 200 injection mortar
Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

Benefits

a)
b)

Base material

RIS -

Hilti HIT- HY 200-A

500 ml foil pack
(also available as
330 ml foil pack)

HY 200-A Hilti HIT-HY 200-A Hiltl HIT-HY 20

Hilti HIT- HY 200-R,
HIT- HY 200-R V3

500 ml foil pack
(also available as
330 ml foil pack)

iY 200-R  Hilti HIT-HY 200-R  Hilti HIT-HY 200-R  Hilti HIT-HY 200

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening
tool for diamond cored
applications

- Suitable for non-cracked and
cracked concrete C 20/25 to
C 50/60

- ETA Approved for seismic
performance category C1, C2?

Anchor rod: - Maximum load performance in
HAS-U cracked concrete and non-
HAS-U HDG cracked concrete
HAS-U A4
HAS-U HCR - 100 years service lifetime
(M8-M30) resistance®
Internally threaded . gmq)| edge distance and anchor

‘ \ ﬂ?g"l\?: spacing possible

ad L e e Lk ECU U ECECL CL e EL B R B BRI HIS-RN - Manual cleaning for borehole
(M8-M20) diameter up to 20mm and he<10d
Anchor rod: for non-cracked concrete only
e i E:lé,; - Three mortar versions: HY-200-R
\ HIT-Z-R and HY-200-R V3 for slow cure
(M8-M20) applications and HY 200-A for
fast cure applications

Anchor rod:
HAS-D
(M12-M20)

HIS-N internally threaded sleeves not approved for Seismic.
Only HIT-Z anchor rod has this feature.

Installation conditions

S B O
4 set
Concrete Concrete 100 Years Hammer Diamond Hilti Variable Small edge
(uncracked) (cracked) Design Life drilled holes drilled holes®  SafeSet embedment distance and
technology depth spacing
Load conditions Other information
R * H
* ¥ AN highMo
Static/ Seismic, Fatigue Fire European CE Corrosion High PROFIS
quasi-static ETA-C1, C2% ETAY resistance Technical conformity  resistance® corrosion  Engineering
Assessment resistance® Design
Software
a) HIS-N internally threaded sleeves not approved for Seismic category C2.
b) High Corrosion resistant rods available only for HAS-U. Corrosion resistant rods available for HAS-U and HIS-N.
c) Diamond drilling covered for HIT-Z rods. Diamond drilling only with Roughening Tool (RT) for HAS-U and HIS-N.
d) Only for HAS-D rods.
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Description Product Authority / Laboratory | No./date of issue
European Technical Assessment @ HY 200-A DIBt, Berlin ETA-11/0493 / 2022-10-12
(Anchor)
European Technical Assessment @ | HY 200-A (HIT-Z) | DIBt, Berlin ETA-12/0006 / 2020-10-28
European Technical Assessment @ HY 200-R DIBt, Berlin ETA-12/0084 / 2022-10-12
(Anchor)
European Technical Assessment @ (HHTTZ_(;())'R V3 DIBt, Berlin ETA-19/0632 / 2020-10-28
European Technical Assessment @ | HY 200-R (HIT-Z) | DIBt, Berlin ETA-12/0028 / 2020-10-28
European Technical Assessment 2 '(*HY,@B')A’R’R V3 | piat, Berlin ETA-18/0972 / 2020-05-13
European Technical Assessment @ ?H\;é?g)A/R/R V3 | biBt, Berlin ETA-18/0978 / 2020-05-13
. HY 200-A .
European Technical Assessment @ (HIT-Z-D) DIBt, Berlin ETA-15/0296 / 2020-05-13
. HY 200-A .
European Technical Assessment 2 (HIT-Z-D) DIBt, Berlin ETA-15/0802 / 2020-04-15
Shockproof fastenings in civil HY 200-A/R Federal Office for Civil BZS D 13-604 / 2013-12-31
defence installations Protection, Bern BZS D 13-603/2013-12-31
Fire test report HY 200-A/R IBMB, Brunswick 3502/676/12 / 2017-09-15

a) All data given in this section according to the ETA approval for the product.

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
- Embedment depth, as specified in the table
- Anchor material, as specified in the tables

- Concrete C 20/25
- in-service temperature range |

(min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Short term loading. For long term loading please apply ysus = 0.74%)
b) HIT-Z and HAS-D are suitable for permanent loading without any load reduction. wyss is not considered for this element.

For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Embedment depth ¥ and base material thickness

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U

Embedment depth het  [mm] | 80 90 110 125 170 210 240 270
Base material thickness h [mm] | 110 120 140 160 220 270 300 340
HIS-N

Embedment depth het  [mm] 90 110 125 170 205 - - -
Base material thickness h [mm] | 120 150 170 230 270 - - -
HIT-Z

Embedment depth het [mm]| 70 90 110 145 180 - - -
Base material thickness h [mm] | 130 150 170 245 280 - - -
HAS-D

Embedment depth het  [mm] - - 100 125 170 - - -
Base material thickness h [mm] - - 130 160 220 - - -

1) The allowed range of embedment depth is shown in the setting details.
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Anchor size | M8 | m10 | M12 | mM16 | M20 | M24 | mM27 | M30
Uncracked concrete
HAS-U 5.8 18,3 29,0 42,2 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U 8.8 29,3 42,0 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U A4 25,6 40,6 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
Tension HAS-U HCR Nrk  [kN] 29,3 42,0 56,8 68,7 | 109,0 | 149,7 | 182,9 | 218,2
HIS-N 8.8 25,0 46,0 67,0 | 109,0 116 - - -
HIT-Z 3 24,0 38,0 50,0 85,9 | 118,8 - - -
HAS-D - - 49,2 68,8 | 109,0 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 | 105,9 | 137,7 | 168,3
HAS-U 8.8 14,6 23,2 33,7 62,8 98,0 | 141,2 | 183,6 | 224,4
HAS-U A4 12,8 | 20,3 | 295 | 55,0 | 858 | 123,6 | 114,8 | 140,3
Shear HAS-U HCR Vre [kN] | 14,6 | 23,2 | 33,7 | 62,8 | 98,0 | 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - -
HIT-Z 3 12,0 | 19,0 | 27,0 | 48,0 | 73,0 - - -
HAS-D - - 34,0 | 63,0 | 149,0 - - -
Cracked concrete
HAS-U 5.8 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HAS-U 8.8 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HAS-U A4 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
Tension HAS-U HCR Nrk  [KN] 15,1 21,2 35,2 48,1 76,3 | 104,8 | 128,0 | 152,8
HIS-N 8.8 24,7 39,7 48,1 76,3 | 101,1 - - -
HIT-Z @ 20,2 29,4 39,7 60,1 83,2 - - -
HAS-D - - 34,4 48,1 76,3 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 | 105,9 | 137,7 | 168,3
HAS-U 8.8 14,6 23,2 33,7 62,8 98,0 | 141,2 | 183,6 | 224,4
HAS-U A4 12,8 20,3 29,5 55,0 85,8 | 123,6 | 114,8 | 140,3
Shear HAS-U HCR VRk [kN] 14,6 23,2 33,7 62,8 98,0 | 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIT-Z @ 12,0 19,0 27,0 48,0 73,0 - - -
HAS-D - - 34,0 63,0 | 149,0 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Anchor size | M8 | m10 | M12 | M16 | M20 [ M24 [ m27 | M30
Uncracked concrete
HAS-U 5.8 12,2 19,3 28,1 45,8 72,7 99,8 | 121,9 | 145,55
HAS-U 8.8 195 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 121,9 | 1455
HAS-U A4 13,7 21,7 31,6 45,8 72,7 99,8 80,2 98,1
Tension HAS-U HCR Nra [kN] | 19,5 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 121,9 | 145,5
HIS-N 8.8 16,7 30,7 44,7 72,7 77,3 - - -
HIT-Z 3 16,0 25,3 33,3 57,3 79,2 - - -
HAS-D - - 32,8 45,8 72,7 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 | 110,2 | 134,6
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
HAS-U A4 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
Shear HAS-U HCR VRd [KN] 11,7 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 58,4 - - -
HAS-D - - 27,2 50,4 | 119,2 - - -
Cracked concrete
HAS-U 5.8 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 | 101,8
HAS-U 8.8 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 | 101,8
HAS-U A4 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 80,2 | 98,1
Tension HAS-U HCR Nre [kN] | 10,0 | 14,1 | 235 | 32,1 | 50,9 | 69,9 | 854 | 101,8
HIS-N 8.8 16,5 26,5 32,1 50,9 67,4 - - -
HIT-Z & 13,4 19,6 26,5 40,1 55,4 - - -
HAS-D - - 229 | 32,1 | 50,9 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 | 110,2 | 134,6
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
HAS-U A4 8,2 130 | 18,9 | 352 | 550 | 79,2 | 48,2 | 58,9
Shear HAS-U HCR VRd [KN] 11,7 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 58,4 - - -
HAS-D - - 27,2 50,4 | 101,8 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Anchor size | M8 | M10 | M12 | M16 | M20 [ M24 | M27 | m30
Uncracked concrete
HAS-U 5.8 8,7 13,8 20,1 32,7 51,9 71,3 87,1 | 103,9
HAS-U 8.8 13,9 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
HAS-U A4 9,8 15,5 22,5 32,7 51,9 71,3 57,3 70,1
Tension HAS-U HCR NRrd [kN] 13,9 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
HIS-N 8.8 11,9 21,9 31,9 51,9 55,2 - - -
HIT-Z @ 11,4 18,1 23,8 40,9 56,6 - - -
HAS-D - - 23,4 32,7 51,9 - - -
HAS-U 5.8 6,3 9,9 145 | 26,9 | 42,0 | 60,5 | 78,7 | 96,2
HAS-U 8.8 8,4 13,3 | 19,3 | 359 | 56,0 | 80,7 | 104,9 | 128,2
HAS-U A4 5,9 9,3 135 | 25,2 | 39,3 | 56,6 | 344 | 42,1
Shear HAS-U HCR Vrd  [kN] 8,4 13,3 | 193 | 359 | 56,0 | 504 | 65,6 | 80,1
HIS-N 8.8 7,4 13,1 194 36,0 33,1 - - -
HIT-Z @ 6,9 10,9 15,4 27,4 41,7 - - -
HAS-D - - 194 | 36,0 | 85,1 - - -
Cracked concrete
HAS-U 5.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 72,7
HAS-U 8.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 72,7
HAS-U A4 7,2 10,1 16,8 22,9 36,3 49,9 57,3 70,1
Tension HAS-U HCR NRrd [kN] 7,2 10,1 16,8 22,9 36,3 49,9 61,0 72,7
HIS-N 8.8 11,8 18,9 22,9 36,3 48,1 - - -
HIT-Z @ 9,6 14,0 18,9 28,6 39,6 - - -
HAS-D - - 16,4 22,9 36,3 - - -
HAS-U 5.8 6,3 9,9 14,5 26,9 42,0 60,5 78,7 96,2
HAS-U 8.8 8,4 13,3 19,3 35,9 56,0 80,7 | 104,9 | 128,2
HAS-U A4 5,9 9,3 13,5 25,2 39,3 56,6 34,4 42,1
Shear HAS-U HCR VRd [kN] 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 36,0 48,1 - - -
HIT-Z @ 6,9 10,9 15,4 27,4 41,7 - - -
HAS-D - - 194 36,0 72,7 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20;

b)  With overall partial safety factor for action y = 1,4. The partial safery factors for action depend on the type of loading and shall be

taken from national regulations.
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Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Installation temperature range -10°C to +40°C (for HAS-U) or +5°C to +40°C (for HIT-Z)

- dgap = 1,0 (using Hilti seismic filling set) or agap = 0,5 (without using Hilti seismic filling set) accordingly

For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:

Anchorage depth for seismic C2

Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | mM27 | M30
HAS-U

Embedment depth et [mm] - - - 125 170 210 - -
Base material thickness h [mm] - - - 160 220 270 - -
HIT-Z

Embedment depth he [mm] - - 110 145 180 - - -
Base material thickness h [mm] - - 170 245 280 - - -

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
) HAS-U 8.8 - - - 245 | 459 | 554 - -

Tension Nrkseis [KN]

HIT-Z 3 - - 22,0 511 70,7 - - -
with Hilti filling set

HAS-U 8.8 - - - 46,0 | 77,0 | 103,0 - -
Shear VRk seis [kN]

HIT-Z @ - - 23,0 | 410 | 61,0 - - -
without Hilti filling set

HAS-U 8.8 - - - 20,0 | 355 | 45,0 - -
Shear VRkseis  [KN]

HIT-Z @ - - 10,5 | 18,0 | 27,5 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.

Design resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
) HAS-U 8.8 - - - 16,3 | 30,6 | 36,9 - -

Tension NRrd,seis  [KN]

HIT-Z @ - - 147 | 341 | 471 - - -
with Hilti filling set

HAS-U 8.8 - - - 36,8 61,6 82,4 - -
Shear VRd,seis [kN]

HIT-Z @ - - 184 | 32,8 | 48,8 - - -
without Hilti filling set

HAS-U 8.8 - - - 16,0 28,4 36,0 - -
Shear VRd,seis [kN]

HIT-Z @ - - 8,4 14,4 | 22,0 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Anchorage depth for seismic C1

Anchor fastening technology manual

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | mM27 | M30
HAS-U
Embedment depth her [mm] - 90 110 125 170 210 240 270
Base material thickness h [mm] - 120 140 160 220 270 300 340
HIT-Z
Embedment depth het [mm] 70 90 110 145 180 - - -
Base material thickness h [mm] | 130 150 170 245 280 - - -
Characteristic resistance in case of seismic performance category C1
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS-U 8.8 - 14,7 | 29,0 | 40,9 | 64,9 | 89,1 | 108,8 | 129,9
Tension HIT-Z 3 Nrkseis [kN] | 17,1 | 25,0 | 33,8 | 51,1 | 70,7 - - -
HIT-Z-R 17,1 | 25,0 | 33,8 | 51,1 | 70,7 - - -
with Hilti filling set
HAS-U 8.8 - 23,2 | 33,7 | 62,8 | 98,0 | 141,2 | 183,6 | 224,4
Shear HIT-Z3 VRkseis  [KN] 8,5 12,0 | 16,0 | 28,0 | 450 - - -
HIT-Z-R 9,8 15,0 | 22,0 | 31,0 | 48,0 - - -
without Hilti filling set
HAS-U 8.8 - 116 | 16,9 | 31,4 | 49,0 | 70,6 | 91,8 | 112,2
Shear HIT-Z3 Vrkseis  [KN] 4,3 6,0 8,0 14,0 | 22,5 - - -
HIT-Z-R 4,9 7,5 11,0 | 15,5 | 24,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20.
Design resistance in case of seismic performance category C1
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U 8.8 - 9,8 194 | 27,3 | 43,3 | 59,4 | 72,6 | 86,6
Tension HIT-Z 3 NRrdseis [KN] 11,4 16,7 22,5 34,1 47,1 - - -
HIT-Z-R 11,4 16,7 22,5 34,1 47,1 - - -
with Hilti filling set
HAS-U 8.8 - 18,6 | 27,0 | 50,2 | 78,4 | 113,0 | 146,9 | 179,5
Shear HIT-Z3 VRdseis  [KN] 6,8 9,6 12,8 | 22,4 | 36,0 - - -
HIT-Z-R 7.8 12,0 | 176 | 248 | 384 - - -
without Hilti filling set
HAS-U 8.8 - 9,3 135 | 251 | 39,2 | 56,5 | 73,4 | 89,8
Shear HIT-Z3 Vraseis [kN] | 3,4 4,8 6,4 | 11,2 | 18,0 - - -
HIT-Z-R 3,9 6,0 8,8 12,4 | 19,2 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20.
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Fatigue resistance

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

- In-service temperature range |

(min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)

Anchorage depth

Anchor size M12 M16 M20
HAS-D
Embedment depth Ret [mm] 100 125 170
Base material thickness h [mm] 130 160 220
HIT-Z-D TP, HIT-Z-R-D TP
Embedment depth Ret [mm] - 125 -
Base material thickness 2 h [mm] - 160/225 @ -
a) Values show for Drill hole condition (1) and (2) respectively. See setting details
Characteristic resistance
Anchor size M12 M16 M20
Non-cracked concrete
HAS-D 20,1 34,0 43,5
Tension HIT-Z-D TP ANRK,0, [kN] - 18,8 -
HIT-Z-R-D TP - 12,4 -
HAS-D 8,2 15,0 21,1
Shear HIT-Z-D TP AVrko=  [kN] - 8,0 -
HIT-Z-R-D TP - 8,0 -
Cracked concrete
HAS-D 20,1 34,0 43,5
Tension HIT-Z-D TP ANRK,0,= [KN] - 18,8 -
HIT-Z-R-D TP - 12,4 -
HAS-D 8,2 15,0 21,1
Shear HIT-Z-D TP AVRk,0,% [kN] - 8,0 -
HIT-Z-R-D TP - 8,0 -
Design resistance
Anchor size M12 M16 M20
Non-cracked concrete
HAS-D 14,9 25,2 32,2
Tension HIT-Z-D TP ANRg,0,~ [KN] - 13,9 -
HIT-Z-R-D TP - 9,2 -
HAS-D 6,1 11,1 15,6
Shear HIT-Z-D TP AVrgo~  [kN] - 5,9 -
HIT-Z-R-D TP - 59 -
Cracked concrete
HAS-D 14,9 25,2 32,2
Tension HIT-Z-D TP ANRd,0,~ [KN] - 13,9 -
HIT-Z-R-D TP - 9,2 -
HAS-D 6,1 11,1 15,6
Shear HIT-Z-D TP AVRd,0,% [kN] - 5,9 -
HIT-Z-R-D TP - 59 -
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Characteristic Wohler curve under tension and shear fatigue load
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Materials

Mechanical properties for HAS-U

Anchor fastening technology manual

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U 5.8 (HDG) 500 500 500 500 500 500 - -
Nominal HAS-U 8.8 (HDG)
tensile AM 8.8 (HDG) fu [NImm 800 800 800 800 800 800 800 800
strength 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)
;(;reelg N AM 8.8 (HDG) f [N/mm2] 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
9 HAS-U A4 450 450 450 450 450 450 210 210
HAS-U HCR 640 640 640 640 640 400 - -
Stressed
Cross- HAS-U As [mm?] 36,6 | 58,0 | 84,3 157 245 353 459 561
section
Momentof o |, W [mmd | 31,2 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
el HIS-N 490 490 490 490 490
Nomina Screw 8.8 800 800 800 800 800
tensile fuc  [N/mm2]
strength HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 390 390 390 390 390
Yield Screw 8.8 640 640 640 640 640
fik  [N/mm2]
strength HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed HIS-(R)N 51,5 108 169 256 238
cross- As [mm?]
section Screw 36,6 58,0 84,3 157 245
Moment of  HIS-(R)N W [mm?] 145 430 840 1595 1543
resistance Screw 31,2 62,3 109 277 541
Mechanical properties for HIT-Z
Anchor size M8 M10 M12 M16 M20
Nominal HIT-Z(-F) @ 650 650 650 610 595
tensile fuc  [N/mm?]
strength HIT-Z-R 650 650 650 610 595
Yield HIT-Z(-F) @ 520 520 520 490 480
fyk  [N/mm?]
strength HIT-Z-R 520 520 520 490 480
Stressed
cross- HIT-Z(-F) @ 5
section of HIT-Z-R As [mm?2] 36,6 58,0 84,3 157 245
thread
Moment of  HIT-Z(-F) @ 3
resistance HIT-Z-R w [mm?3] 31,9 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 um
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 um

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um
(HDG) hot dip galvanized = 45 um

Washer Electroplated zinc coated = 5 pm, hot dip galvanized = 45 um

Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, (HDG) hot dip galvanized =45 um

Filling washer: Electroplated zinc coated = 5 um / (HDG) Hot dip galvanized = 45 um
Hilti Filling set (F) Spherical washer: Electroplated zinc coated =25 um / (HDG) Hot dip galvanized = 45 um
Lock nut: Electroplated zinc coated =5 um / (HDG) Hot dip galvanized = 45 yum

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-U Ad 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, 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

Strength class 80 for < M20 and class 70 for > M20,
Elongation at fracture A5 > 8% ductile

Threaded rod,

HAS-U HCR 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 = 5 ym

Stainless steel 1.4401,1.4571 EN 10088-1:2014
HIS-RN

Strength class 70, A5 > 8 % Ductile; Stainless steel 1.4401; 1.4404, 1.4578; 1.4571;

Screw 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 um
Washer Electroplated zinc coated 2 5 um
Strength class of nut adapted to strength class of anchor rod.
Nut )
Electroplated zinc coated 2 5 um
HIT-Z-F Elongation at fracture > 8% ductile
Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Washer Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Nut Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
HIT-Z-R Elongation at fracture > 8% ductile; Stainless steel 1.4401, 1.4404 EN 10088-1:2014
Washer Stainless steel A4 according to EN 10088-1:2014
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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Material quality for HAS-D
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Part Material

Fastener Steel according to EN 10087:1998, galvanized and coated
Sealing washer Steel, electroplated zinc coated = 5 ym

Calotte nut Steel, electroplated zinc coated = 5 ym

Lock nut Steel, electroplated zinc coated = 5 ym

Setting information

Installation temperature:

e -10°C to +40 °C (for HAS-U, HAS-D, HIS-N)
e +5°Cto +40 °C (for HIT-Z, HIT-Z-D)

In service temperature range

Hilti HIT-HY 200 A (R) injection mortar 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

Temperature range

Base material
temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
Temperature range Il -40 °C to +120 °C +72 °C +120 °C

Maximum 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.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature : HIT-HY 200-A : HIT-HY 200-R HIT-HY 200-R V3
of the 'V'ax'”_‘“m Minimum Maxm_wm Minimum Maxm_mm Minimum
base material @ working curing time working curing time working curing time
time time time

TBM twork teure twork teure tWork teure

-10°C < Teus-5°C @ 15h 7h 3h 20h 3h 20h
-5°C<Temu<0°C? 50 min 4h 2h 8h 15h 8h
0°C < Tem<5°C? 25 min 2h 1h 4h 45 min 4h

5°C < Tem=<10°C 15 min 75 min 40 min 25h 30 min 25h

10°C < Tem< 20°C 7 min 45 min 15 min 1,5h 15 min 1,5h
20°C < Tem< 30°C 4 min 30 min 9 min 1h 9 min 1lh
30°C < Tem=40°C 3 min 30 min 6 min 1h 6 min 1lh

a) Installation of HIT-Z, HIT-Z-D only in range +5 °C to +40 °C
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Setting details for HAS-U
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Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28 30 35
Effective embedment depth hetmin=ho [mm] 60 60 70 80 90 96 108 120
(= drill hole depth) @ hetmax=ho [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum base material
thickness Rmin [mm] | het + 30 mm =100 mm het + 2 do
Maximum diameter of d mm]| o | 12 | 14 | 18 | 22 | 26 | 30 | 33
clearance hole in the fixture
Thickness of Hilti filling set hts [mm] - - - 11 13 15 - -
Effective fixture thickness with i [mm] -
Hilti filling set e o T
Maximum torque moment ©) Tmax [Nm] 10 20 40 80 150 | 200 | 270 | 300
Minimum spacing Smin [mm] 40 50 60 75 90 115 | 120 | 140
Minimum edge distance Cmin [mm] 40 45 45 50 55 60 75 80
Critical spacing
for splitting failure Ser.sp (mm] 2 Corsp

1,0 her for h/her22,00 |
Critical edge distance for ‘
splitting failure o Ccr,sp [mMm] | 4,6 het—1,8h for2,0>h/hei>1,3| 13

2,26 hef forh/ he < 1,3 10hy  226hy
Critical _spacmg for concrete Sern [mm] 2 Con
cone failure
Critical edge dlstgnce for Corn [mm] 1.5 het
concrete cone failure

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
@) hetmin < het < hermax (her: embedment depth).

b) Maximum recommended torque moment to avoid splitting failure during instalation with minimum spacing

and edge distance.
c) h: base material thickness (h 2 hyn).

HAS-U-...

I&

Marking:

Steel grade number and length
identification letter: e.g. 8L
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Setting details for HIS-N
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Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective embedment depth _
(=drill hole depth) het = ho [mm] 90 110 125 170 205
Minimum base material _
thickness Amin ~ [Mm] 120 150 170 230 270
!D|ame§er of clearance hole & [mm 9 12 14 18 22
in the fixture
Thread engagement length; 1 = 1ol 8o 10-25 12-30 16-40 20-50
min - max
Maximum torgue moment®  Tmax  [NmM] 10 20 40 80 150
Minimum spacing Smin  [mMm] 60 75 90 115 130
Minimum edge distance Cmin  [mm] 40 45 55 65 90
Critical spacing for splittin
failure pacing PITng crsp  [mm] 2 Cersp

1,0 - hef forh/her22,0 | "M

2,0

Critical edge distance for
splitting failure @ Cer,sp [mm] 46het—1,8h for2,0>h/he>1,3 13

2,26 het forh/he<1,3 10y 2,26'hy Corse
Critical spacing for concrete
cone failure Sern - [mm] 2 Corn
Critical edge distance for
concrete cone failure Cern [mm] L5 her

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) h: base material thickness (h 2 hyn).
b) Max. recommended torque moment to avoid splitting failure during Instalation with minimum spacing and

edge distance.

£ £ -

Bore hole depth hy =

Embedment depth h_
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Setting details for HIT-Z, HIT-Z-F and HIT-Z-R
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concrete con

e failure

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit  do [mm] 10 12 14 18 22
min | [mm] 80 95 105 155 215
Length of anchor
max | [mm] 120 160 196 420 450
h in [mm 60 60 60 96 100
Nominal embedment depth & — " [mm]
hnom,max [Mm] 100 120 144 192 220
Borehole condition 1 _
Min. base material thickness "™ [mm] Pnom + 60 Mm hnom + 100 mm
Borehole condition 2 . hnom + 30 mm
Min. base material thickness Piin [mm] =100 mm inom + 45 mm
Maximum depth of drill hole ho [mm] h—-30mm h—-2do
Pre-setting: Dla_meter (_)f di [mm] 9 12 14 18 29
clearance hole in the fixture
Through-settmg_: Diameter of di [mm] 11 14 16 20 24
clearance hole in the fixture
Maximum fixture thickness  tix [mm] 48 87 120 303 326
Maximum fixture thickness = 1, 41 79 111 292 314
with seismic filling set
Installation HIT-Z, HIT-Z-F  Tinst [Nm] 10 25 40 80 150
torque
moment?  HIT-Z-R Tinst [Nm] 30 55 75 155 215
Critical spacing
for splitting failure Sersp  [mm] 2 Corsp
h/hscf
1,5 hnom for h / hnom 2 2,35 2,35
Critical edge distance for
splitting failure® Cer,sp [mm]| 6,2 hnom-2,0h  for2,35>h/hnom>1,35| ;35
3,5 hnom for h / hnom < 1,35 L5""'nom 350, "
Critical spacing for concrete
cone failure Sern - [mm] 2 Corn
Critical edge distance Corn [mm] 1.5 hnom

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Hnommin < Nnom = hnommax (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 = hpn).
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Pre-setting:

Install anchor before positioning fixture

h

Drill hole

ho > hnom

condition

@

hnom

— c— c— /' _',-7

Drill hole VA,

condition AL
S/ // y

140

e :.)‘r‘:"ﬁ?? AT N\ W S 3
Iy

7 7 8 ’ 7 ’

’// A /s ,’// &, /’ S A 0/
7/ 7/ 7/ 7/ 7/
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/7 /1/ / /s /7 // /7

@

Anchor fastening technology manual

Through-setting: Install anchor
through positioned fixture

N

—

n
///
‘JSs e
7/
S’
- ’/I

L ho = hnom Liix J
h
Drill hole condition 1 > non-cleaned borehole AT}’.‘“"’” gap filled with
Drill hole condition 2 = drilling dust is completely removed Hilti HIT-HY 200-A
Anchor dimension for HIT-Z
Anchor size M8 M10 M12 M16 M20
Length of anchor min € (mm] 80 95 105 155 215
max € 120 160 196 420 450
Helix length Chielix [mm]| 30o0r50 50 or 60 60 96 100
Combine with another table (setting details)
l
C Heiix o Marking 3
=
A A n O O NY }1“ — D head
; VNN W W W WS - W2) marking

Minimum edge distance and spacing for HIT-Z

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different embedment
depth and thickness of concrete member the following equation shall be fulfilled: Aireq < Aical

Required interaction area Ajca for HIT-Z

Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?] 19200 40800 58800 94700 148000
Non-cracked concrete [mm2] 22200 57400 80800 128000 198000

Combine with another table (setting details)
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Effective area A sof HIT-Z
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Member thickness h = hnom +1,5-C

—
i T
§ |
= |
|
- X |
. , | <
al | :
// |
I I
|
|
Single anchor and group of anchors with s > 3-c  [MM?] | A ca = (6-C) - (hnom + 1,5-C) with ¢ = 5.d
Group of anchors with s < 3-c [Mm?] | Aica = (3-c +5S) - (hnom +1,5-c) withc=5-dands=5-d

Member thickness h < hnom +1,5-C

c

hnom

,%

Single anchor and group of anchors with s >

Ai,cal

=(6-c)-h with ¢ 2 5.d

Group of anchors with s < 3-c

Ai,cal

withc =25-d and s =2 5-d

=(@3c+s)-h

Best case minimum edge distance and spacing with required member thickness and embedment depth

Anchor size | M8 | wmi0 | w12 M16 M20
Cracked concrete

Member thickness h 2= [mm] 140 200 240 300 370
Embedment depth hnom = [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;ii%"”d'”g edge c>  [mm] 40 55 65 80 100
Minimum edge distance Cmin =  [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 hnom =2 [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;iiréond'”g edge c>  [mm] 40 70 80 100 130
Minimum edge distance Cmin [mm] 40 50 60 80 100
Corresponding spacing s> [mm] 40 145 160 160 235
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Best case minimum member thickness and embedment depth with required minimum edge distance and
spacing (borehole condition 1)

Anchor size R M10 M12 M16 M20
Cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hhom = [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
(d:ig{;igond'”g edge c>  [mm] 40 100 140 135 215
Minimum edge distance Cmn=  [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 hnom = [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;iipeo”d'”g edge c>  [mm] 50 145 200 190 300
Minimum edge distance Cmin [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.

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:

Cracked or non-cracked For cracked concrete it is assumed that a reinforcement is present which

concrete limits the crack width to 0,3 mm, allowing smaller values for minimum edge
distance and minimum spacing

Anchor diameter For smaller anchor diameter a smaller installation torque is required,

allowing smaller values for minimum edge distance and minimum spacing
Slab thickness and embedment | Increasing these values allows smaller values for minimum edge distance
depth and minimum spacing
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Setting details for HAS-D

Anchor fastening technology manual

Anchor size M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 24
Diameter of element d =dnom [mm] 12 16 20
Effective anchorage depth _
(=drill hole depth) het =ho  [mm] 100 125 170
Minimum drill hole depth ho [mm] 105 133 180
Minimum base material thickness himin [mm] 130 160V /170 220Y /230
Pre-setting:
Maximum diameter of clearance hole dr [mm] 14 18 24
in the fixture
Through-setting:
Maximum diameter of clearance hole dr [mm] 16 20 26
in the fixture
tix,mi mm 12 16 20
Fixture thickness emin [mm]
tiix,max [mm] 200

Installation torque moment Tinst [Nm] 30 50 80

Minimum spacin Smi mm 802 60 80
Uncracked Minimum ezge : N o
concrete i 2)

distance Camin [mm] 55 60 80

Mini [ i 50 60 80

t .

concrete distance Cmin [mm] 50 60 80

1) The reverse side of the concrete member shall have no break-through after drilling.
2) For min. edge distance Cnin = 80 mm, min. spacing Smin = 55 mm.

1
Al
1
i
I

> Al
© o1l

Anchor dimension for HAS-D

i

Anchor size M12 M16 M20
Shaft diameter d [mm] 12,5 16,5 22,0
2 143 180 242
Fastener length |
g < (mm] 531 565 623
Calotte nut SW [mm] 18/19 24 30
Lock nut S [mm] 19 24 30

EEEE B

Marking:

Hilti sealing washer

a-SvH

Letter code
(see Table A1)

Calotte nut

Lock nut

HAS-DM.xL Bonded expansion anchor type as well as bonded expansion anchor size and length
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Installation equipment

Anchor fastening technology manual

Anchor size Mg | M0 | M12 | Mi6 M20 M24 M27 M30
HAS-U,
HASD TE2-TE 16 TE 40 - TE 80

Rotary hammer 7.z TE 2-TE 40 | TE40-TES0 -
HIS-N | TE (-A) - TE 16(-A) | TE 40 - TE 80 -

Other tools

blow out pump (hef < 10 - d, do <20 mm) ,

compressed air gun, set of cleaning brushes, dispenser

Hollow Drill Bit

roughening tools TE-YRT

Additional Hilti
recommended tools

DD EC-1, DD 100 ... DD 160 ®

a) In case without roughentning — diamond coring is applicable only for HIT-Z installation

Cleaning, drilling and installation parameters

_— Cleaning and
ol installation
Diamond coring .
HASU | D2 | HASD | HISN | Hammer E':?I'I'%";’t Diamond |  With | Brush P;)f&%”
drill (HD) (HDB) coring | roughening | HIT-RB | /"o
(DD) © tool (RT)
do [mm] Size [mm]
S | (I | oo | [ cﬂ d@ v D F — -e— | =
oo §,:'=- [ e—— ]
M8 M8 - - 10 - 10 - 10
M10 M10 - - 12 12 12 - 12 12
M12 M12 M12 M8 14 14 14 - 14 14
M16 M16 M16 M10 18 18 18 18 18 18
M20 M20 M20 M12 22 /243 | 22 [ 243 22 /249 22 22 /243 | 22 [ 243
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

a) Only for HAS-D.
b) HIT-Z-D only available for M16.
c) Diamond cored holes without roughening can be used only for HIT-Z installation

95 of 973



=T

Associated components for the use of Hilti Roughening tool TE-YRT

Anchor fastening technology manual

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
; do [mm] do[mm] size
Nominal measured

18 17,9 to 18,2 18 18
20 19,9 to 20,2 20 20
22 219t022,2 22 22
25 24,9 to 25,2 25 25
28 27,9 to 28,2 28 28
30 29,9 t0 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35

Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time

Minimum blowing time

het [mm] troughen [S€C] thiowing [S€C]
(troughen [sec] = het [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
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Anchor fastening technology manual

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 A (R).

Drilling

het |

do

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlmlale

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

VNNV

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

97 of 973



m Anchor fastening technology manual

Injection

= 330ml; 2x
‘=‘““’:33"“E"- = 500mL: 3

¥ A T<5CIA1F: 4x

Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection method for drill hole depth
het £ 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application and/or installation with
embedment depth > 250 mm.

Setting the element

E? Setting element, observe working time
“twork!l.

Setting element for overhead
applications, observe working time “twork”.

Loading the anchor after required
curing time teure

[ i

Ml
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Setting instructions for HIT-Z & HIT-Z(-D) 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 A (R)

Drilling

Hammer drilling: Through-setting
No cleaning required

ne
e

oL/

/
ne
-

® Hammer drilling: Pre-setting
No cleaning required

Hammer drilling with hollow drill bit:
Through / pre-setting

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.

99 of 973



Anchor fastening technology manual

ﬁ/@

Evacuation required for wet-drilled
diamond cored holes.

Injection

= 330ml:
D N | | =:on

¥ A T<EFCIATF: 4

HDM 330
HDM 500
HDE 500-A18

2x
3x

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.
@:ﬁ Pre-setting:
24 Fill approx. 2/3 of the drill hole.

......

Setting element to the required
embedment depth before working time
“twork” has elapsed.

S TR

B
[T
)

Loading the anchor: After required
curing time teure.
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Setting instructions for HAS-D 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 A (R)

Drilling

ne
e

e H illing: Through-setti
AN NN\ ammer drilling: Through-setting

oL/

/
ne
-

® Hammer drilling: Pre-setting

Hammer drilling with hollow drill bit:
Through / pre-setting

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.
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ﬁ/@

Evacuation required for wet-drilled
diamond cored holes.

Injection

HDM 330
HDM 500
HDE 500-A18

= 330ml: 2x
== 500ml: 3x

A T<EFCIATF: 4

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.
@:lf Pre-setting:
24 Fill approx. 2/3 of the drill hole.

Setting element to the required

(OO embedment depth before working time
“twork” has elapsed.
(I Removing excess mortar: After

required curing time teure.
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Final assembly with sealing washer

Installation: Orient the round part of the

‘@ «OF¢ calotte nut to the sealing washer and
install.
O

SW
ﬁ 1 Installation torque moment

(oD

Applying the lock nut: Tighten with a %
to %2 turn.
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HIT-HY 200 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system Benefits

- SafeSet technology: Simplified
method of borehole preparation
Hilti HIT - HY 200-A using either Hilti hollow drill bit for
hammer drilling or Roughening
330 ml foil pack tool for diamond cored
HY 200-A  HIilti HIT-HY 200-A  Hilti HIT-HY 20.'% (alSO available as applications
500 ml foil pack)

WS -

- ETA seismic approval C1

- Suitable for cracked and non-
cracked concrete C 20/25 to

Hilti HIT - HY 200-R ~ C 50/60
- Suitable for dry and water
330 ml foil pack saturated concrete
‘u, ¥ 200-R  Hilti HIT-HY 200-R  Hilti HIT-HY 200-R  HIlti HIT-HY 200 (also avai.lable as - High |oading Capacity, excellent
<L 500 ml foil pack) handling

- Small edge distance and anchor
spacing possible

- In service temperature range up
to 120°C short term / 72°C long

term
Rebar B500 B

- Large diameter applications
T AT 22T (48 - $32)

- Two mortar versions: HY 200-R
for slow cure applications and
HY 200-A for fast cure

applications
Base material Load conditions
(oS
(]
Concrete Concrete Dry concrete Wet concrete Static/ Seismic, Fire
(non-cracked) (cracked) quasi-static ETA-C1 resistance
Installation conditions Other informations
¥y
—| &e C€|
xx"
. PROFIS
Hammer Diamond Variable Hilti SafeSet $ma|| edge European CE Engineering
- . embedment distance and Technical . -
drilling drilled holes @ technology ; conformity design
depth spacing Assessment
Software
a) Diamond drilling only with Roughening Tool (RT).
Approvals / certificates
Description Product Authority / Laboratory | No./date of issue
. HY 200-A .
European Technical Assessment @ (Anchor) DIBt, Berlin ETA-11/0493 / 2019-08-30
. HY 200-R .
European Technical Assessment @ (Anchor) DIBt, Berlin ETA-12/0084 / 2019-08-28

a) All data given in this section according to ETA-11/0493 issue 2019-08-30 and to ETA-12/0084 issue 2019-08-28.

104 of 973


https://profisengineering.hilti.com/

=T

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
- Base material thickness, as specified in the table
- Embedment depth, as specified in the table

- Anchor material, as specified in the tables

- Concrete C 20/25

- in-service temperate range |
(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)

- Short term loading. For long term loading please apply ysus = 0.74

Embedment depth @ and base material thickness

Anchor fastening technology manual

Anchor- size ¢8 | ¢10 | $12 | 14 | ¢$16 | ¢$20 | $25 | ¢26 | $28 | $30 | $32

Embedment depth het [mm]| 80 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300

Base material thickness h [mm]| 110 | 120 | 145 | 165 | 165 | 220 | 275 | 305 | 340 | 345 | 380
a) The allowed range of embedment depth is shown in the setting details.

Characteristic resistance

Anchor- size | 98 | 910 | ¢12 | 914 | ¢16 | ¢20 | 925 | ¢26 | ¢28 | ¢30 | ¢32

Non-cracked concrete

Tensile Rebar B500B Nrk [kN] | 24,1 | 33,9 | 49,8 | 66,0 | 68,7 |109,0|149,7|182,9|218,2|218,2|255,6

Shear Rebar B500B  Vrx [kN] | 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 {135,0|146,0|169,0|194,0|221,0

Cracked concrete

Tensile Rebar B500B  Nrk [KN] - 14,1 | 29,0 | 38,5 | 44,0 | 74,8 |104,8|128,0|152,8|152,8|178,9

Shear Rebar B500B  Vrk [KN] - 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |135,0(146,0(169,0(194,0|221,0

Design resistance

Anchor- size | 98 | 910 | 912 | 914 | ¢16 | ¢20 | ¢25 | ¢26 | ¢28 | ¢30 | ¢32

Non-cracked concrete

Tensile Rebar B500B Nrd¢ [kN] | 16,1 | 22,6 | 33,2 | 44,0 | 45,8 | 72,7 | 99,8 |121,9|145,5|145,5|170,4

Shear Rebar B500B Vrds [kN] | 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 [112,7|129,3|147,3

Cracked concrete

Tensile Rebar B500B  Nrd [kN] - 94 |19,4 | 257|293 |49,8|69,9 |854 (101,8(101,8{119,3

Shear Rebar B500B  Vra [KkN] - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |112,7|129,3|147,3

Recommended loads 2

Anchor- size | 98 | 910 | $12 | 914 | ¢16 | $20 | 925 | 26 | 928 | $30 | ¢32

Non-cracked concrete

Tensile Rebar B500B  Nrec [kN] | 11,5 | 16,1 | 23,7 | 31,4 | 32,7 | 51,9 | 71,3 | 87,1 |103,9|103,9|121,7

Shear Rebar B500B  Vgrec [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 |105,2

Cracked concrete

Tensile Rebar B500B  Nrec [KN] - 6,7 | 13,8 | 18,3 | 20,9 | 35,6 | 49,9 | 61,0 | 72,7 | 72,7 | 85,2

Shear Rebar B500B  Vrec [KN] - 10,5 | 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 [105,2
a) With overall partial safety factor for action y = 1,4. The partial safery factors for action depend on the type of loading and shall be

taken from national regulations.

105 of 973



=T

Seismic loading (for a single anchor)

All data in this section applies to:

Correct setting (See setting)

No edge distance and spacing influence
Steel failure

Minimum base material thickness
Concrete C 20/25

In-service temperate range |

Anchor fastening technology manual

(min, base material temperature -40°C, max, long term/short term base material temperature: +24°C/40°C)

Ogap = 1,0

Embedment depth and base material thickness in case of seismic performance category C1

Anchor- size $8 | $10 | $12 | ¢$14 | ¢16 | $20 | $25 | $26 | $28 | $30 | $32
Typical embedment depth Nef [mm] - 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300
Base material thickness h [mm] - 120 | 145 | 165 | 165 | 220 | 275 | 305 | 340 | 345 | 380
Characteristic resistance in case of seismic performance category C1

Anchor- size ¢8 | $10 | ¢$12 | ¢14 | $16 | $20 | ¢25 | 26 | $28 | $30 | $32
Tensile Rebar B500B  Nrk seis  [KN] - 112,4]253|33,5|38,3|64,9|89,1(108,8/129,9|129,9152,1
Shear Rebar B500B  VRk seis  [KN] - |15,0(22,0(29,0|39,0|60,0|95,0(102,0/118,0|136,0|155,0
Design resistance in case of seismic performance category C1

Anchor- size $8 | $10 | ¢$12 | ¢14 | $16 | $20 | ¢25 | 26 | $28 | $30 | $32
Tensile Rebar B500B  Nrd,seis [KN] - 83 (16,9|22,4|25,6|43,4|59,4|72,6|86,6|86,6(101,4
Shear Rebar B500B  VRd,seis  [KN] - 110,0|14,7|19,3|26,0|40,0|63,3|68,0|78,7|90,7|103,3
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Materials

Mechanical properties
Anchor size ¢8 | ¢10 | ¢12 | ¢14 | ¢16 | ¢20 | $25 | ¢26 | $28 | ¢30 | $32
Nominal tensile
strength

Yield strength fy« [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 550 | 500 | 550 | 500
féﬁf;rfd Cross= A« [mm?7 | 50,3 | 78,5 | 113 | 154 | 201 | 314 | 491 | 531 | 616 | 707 | 804

Moment of
resistance

fuc  [N/mm?]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550

W  [mm3] | 50,3 | 98,2 | 170 | 269 | 402 | 785 | 1534 | 1726 | 2155 | 2651 | 3217

Material quality

Part Material
Rebar Bars and de-coiled rods class B or C according to NDP or NCL of
EN 1992-1-1:2004 and AC:2010 EN 1992-1-1/NA:2013

Setting information

Installation temperature range
-10°C to + 40°C

Service temperature range

Hilti HIT-HY 200 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,

e SIS R Base material Maximu_m long term base Maximur_n short term base
temperature material temperature material temperature
Temperature range | -40°Cto+40°C +24°C +40°C
Temperature range |l -40 °C to + 80 °C +50 °C +80 °C
Temperature range Il -40°Cto + 120 °C +72°C + 120 °C

Maximum 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,

Maximum long term base material temperature

Long term elevated base material temperatures are roughly constant over significant periods of time,

Curing and working time

Temperature HIT-HY 200-A HIT-HY 200-R
of the Maximum working | Minimum curing | Maximum working | minimum curing
base material time time time time
Tem twork teure twork teure
-10°C < Teus-5°C 15h 7h 3h 20 h
-5°C < Tem= 0°C 50 min 4h 2h 8h
0°C <Tems5°C 25 min 2 hour 1lh 4h
5°C < Tem=10°C 15 min 75 min 40 min 25h
10°C < Tem= 20°C 7 min 45 min 15 min 15h
20°C < Tem= 30°C 4 min 30 min 9 min 1h
30°C < Tem= 40°C 3 min 30 min 6 min 1lh
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Setting details

Anchor fastening technology manual

Anchor size @8 | @10 | @12 | P14 | @16 | D20 | @25 | @26 | @28 | @30 | B32
Nominal diameter of 10/ | 12/ | 147/
drill bit do [mm] 129 | 149 | 169 18 | 20 | 25 | 32 | 32 | 35 | 37 | 40
Effe%tive anchoragé  heimn=ho [mMm]| 60 | 60 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
ept
(=drill hole depth) ®  Netmax=ho  [MM]} 160 | 200 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base material , [mm] het + 30 mm
thickness Fimin >100 mm her + 2 do
Minimum spacing Smin [mm]| 40 50 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160
(';’."”'m“m edge Conin MMl 4o | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 75 | 80 | 80
istance
Critical spacing for s [mm] 5
splitting failure crsp Corsp
h/h,7
Mmll ) 0. he for h / het = 2,0 ‘
2'0 [ O
Critical edge distance
for Spllttlng failure © Cer,sp 46 het-1,8h for2,0>h/he>1,3 1,3
2,26 hef fOI’ h / hef < 1,3 1,0-hy 2.26-hy Cer,sp

Critical spacing for [mm]

. Scr,N 2 CerN
concrete cone failure
Critical edge distance [mm]
for concrete cone Cer,N 1,5 het
failure

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

reduced,

a) Both given values for drill bit diameter can be used.
b) et min < het < hetmax (Ner: €embedment depth).
c) h: base material thickness (h 2 hyn).

s
s s

S

’ ” s # s #
P s - s P - - - -
s
e
s s - g o S ’ Py
# - v s # s ’ s / s
’ s s - # s
7 7 e s /4

‘ Bore hole depth ho = embedment depth her

Thickness of concrete member h
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Installation equipment

Anchor fastening technology manual

Anchor size

98 | 910 | ¢12 | 914 | 916

$20 | ¢25 | 926 | ¢28 | ¢30 | ¢32

Rotary hammer

TE 2 (-A) — TE 16 (-A)

TE40-TE 80

Other tools

blow out pump (het < 10 - d, do < 20 mm),
Compressed air gun, Set of cleaning brushes, dispenser

Drilling and cleaning diameters

Drilling Cleaning
Rebar Hammer drill Hollow Drill Bit vl\?iit%mRoonudgEZ:inn% Brush
(HD) (HDB) Tool (RT) HIT-RB
do [mm] size [mm]
5y
oo E,:'=- [ ——=
$8 12/109 12 - 12/109
¢10 14/129 14 /129 - 14/129
$12 16/149 16/149 - 16/149
$14 18 18 18 18
$16 20 20 20 20
$20 25 25 25 25
$25 32 32 32 32
$26 32 32 35 32
$28 35 35 35 35
$30 37 - - 37
$32 40 - - 40

a) Both given values can be used.

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
- do [mm] do[mm] size
Nominal measured

18 17,9 to 18,2 18 18
20 19,9 to 20,2 20 20
22 2191t022,2 22 22
25 24,9 t0 25,2 25 25
28 27,9 t0 28,2 28 28
30 29,9 t0 30,2 30 30
32 31,9t032,2 32 32
35 34,910 35,2 35 35

Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time

Minimum blowing time

het [Mm] troughen [S€C] tblowing [S€C]
(troughen [sec] = hef [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
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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 HIT-HY 200.

Hammer drilled hole (HD)

eI I
do Hammer drilled hole with Hollow
Drilled Bit (HDB)
No cleaning required
|

Diamond Drilling + Roughening Tool
(DD+RT)

mlmlels

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

T
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Injection system preparation

HDM 330
HDM 500
HDE 500-A18

= 330mlk
oD [ || =:on
¥ F T <5CIAF: 4x

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

Injection method for overhead
application and/or installations with
embedment depth her = 250 mm.

Setting the element

twork

Setting element, observe working time

“twork" .

(/ /
dl Id §|

(il

W)/

a

)

Setting element for overhead
applications, observe working time “twor”.

twork

(4 P77,

Setting element, observe working time

“twork" .
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HIT-HY 200 injection mortar
Rebar design (EN 1992-1-1) / Rebar elements / Concrete

Injection mortar system

Hilti HIT-HY 200-R
W - 330 ml foil pack
(also available as
500 ml foil pack)

HY 200-A Hilti HIT-HY 200-A Hilti HIT-HY 20"

Hilti HIT-HY 200-A
330 ml foil pack
(also available as
500 ml foil pack)

Y 200-R Hilti HIT-HY 200-R Hilti HIT-HY 200-R Hilti HIT-HY 200

CHTSTRANIENI

(98 - 932)

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening
tool for diamond cored
applications

- HY 200-R version is formulated
for best handling and cure time
specifically for rebar applications

Approved for ETA seismic C1
approval for post-installed-rebar

Suitable for concrete C 12/15 to
C 50/60

Suitable for dry and water
saturated concrete

For rebar diameters up to 32 mm

Non corrosive to rebar elements

Good load capacity at elevated
temperatures

Suitable for embedment length up
to 1000 mm

Suitable for applications down to -
10°C

- Two mortar versions: HY 200-A
for slow cure applications and

HY 200-R for fast cure
applications

Base material Load conditions

U oo jog| ™

6~ d
Concrete Concrete Dry concrete Wet Static/ armia) . .
- . Seismic Fire resistance
(non-cracked) (cracked) concrete quasi-static
Installation conditions Other informations

T 5 X

, X € safe x>
—— S

Hammer Diamond Hilti SafeSet European
drilling drilled holes® technology Technical
Assessment

a) Seismic data only valid for HY 200-R.
b) Diamond drilling only with Roughening Tool (RT).

e

PROFIS

conformity Engineering
design

Software
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Approvals / certificates

Description Product Authority / Laboratory | No./date of issue
European Technical Assessment @ ?RESQS_A DIBt, Berlin ETA-11/0492 / 2014-06-26
European Technical Assessment @ ?RESQS_R DIBt, Berlin ETA-12/0083 / 2019-06-21
Assessment (fire) HY 200-A CSTB, Marne la Vallée Z-21.8-1948/2013-11-14
Assessment (fire) HY 200-R CSTB, Marne la Vallée Z-21.8-1947 / 2014-07-22

a) All data given in this section according to ETA-11/0492, issue 2014-06-26 and ETA-12/0083, issue 2019-06-21.
Static and quasi-static loading
Static design acc. to EN 1992-1-1

Design bond strength in N/mm? for good bond conditions
All allowed drilling methods

Concrete class
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
$8 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 43

For poor bond conditions multiply the values by 0,7. Values valid for non-cracked and cracked concrete.

Rebar - size

Minimum anchorage length and minimum lap length

The minimum anchorage length /o,min and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor a, in the table below.

Amplification factor ai, for the min. anchorage length and min. lap length for
All allowed hammer drilling methods

Rebar - size Concrete class
C12/15 | C16/20 | C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 | C50/60
¢8 - 32 1,0
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Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions

Anchor fastening technology manual

All allowed drilling methods

Imax

Rebar- Concrete Ylﬁlggng Ib,min® lo,min® lbay (a2=1)” (uzlzs ';/)3) ATESE™E cr‘l‘;nj);nc
size class : BiG
[kN] [mm] [mm] [mm] [mm] [mm] [mm]
$8 C20/25 21,9 113 200 378 265 700 1000
¢8 C50/60 21,9 100 200 202 142 700 1000
¢10 C20/25 34,1 142 200 473 331 700 1000
¢10 C50/60 34,1 100 200 253 177 700 1000
$12 C20/25 49,2 170 200 567 397 700 1000
$12 C50/60 49,2 120 200 303 212 700 1000
¢14 C20/25 66,9 198 210 662 463 700 1000
¢14 C50/60 66,9 140 210 354 248 700 1000
$16 C20/25 87,4 227 240 756 529 700 1000
$16 C50/60 87,4 160 240 404 283 700 1000
$18 C20/25 110,6 255 270 851 595 700 1000
¢18 C50/60 110,6 180 270 455 319 700 1000
$20 C20/25 136,6 284 300 945 662 700 1000
$20 C50/60 136,6 200 300 506 354 700 1000
$22 C20/25 165,3 312 330 1040 728 700 1000
$22 C50/60 165,3 220 330 556 389 700 1000
$24 C20/25 196,7 340 360 1134 794 700 1000
$24 C50/60 196,7 240 360 607 425 700 1000
$25 C20/25 213,4 354 375 1181 827 700 1000
$25 C50/60 213,4 250 375 632 442 700 1000
$26 C20/25 230,8 369 390 1229 860 700 1000
$26 C50/60 230,8 260 390 657 460 700 1000
$28 C20/25 267,7 397 420 1323 926 700 1000
$28 C50/60 267,7 280 420 708 495 700 1000
$30 C20/25 307,3 425 450 1418 992 700 1000
$30 C50/60 307,3 300 450 758 531 700 1000
$32 C20/25 349,7 454 480 1512 1059 700 1000
$32 C50/60 349,7 320 480 809 566 700 1000

1)

fy« = 500 N/mm?, yy=1,15 and as = 1,0.

2)

4)

Seismic data

Seismic data according to ETA-12/0083 assessment

Embedment depth for yield of the rebar and for c4/¢ = 1 (characteristic yield strength f,, = 500 N/mm?).
Embedment depth for yield of the rebar and for c4/¢ = 3 (characteristic yield strength f,, = 500 N/mm?).
c=concrete temperature.

According to EC2: EN 1992-1-1:2004 Iy min (8.6) and lomin (8.11) are calculated for good bond conditions with characteristic yield strength

Seismic reduction factor Ky seis for hammer drilling (HD) and (HDB) and compressed air drilling (CA)

Reduction factor kp seis
Rebar - size Concrete class
C16/20 C20/25 | C25/30 \ C30/37 C35/45 | C40/50 C45/55 C50/60
$12 - $18 1,0 0,90 0,82 0,76 0,71
$20 - $30 1,0 0,92 0,86
$32 1,0

For poor bond conditions multiply the values 0,7.
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Design values for the ultimate bond resistance fpgseis 2 in N/mm? for seismic loading for hammer drilling
(HD) and (HDB) and compressed air drilling (CA)

Bond resistance fpg seis
. Concrete class
Rebar - size
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 \ C45/55 \ C50/60
012 - $18 2,0 2,3 2,7 3,0
$20 - $30 2,0 2,3 2,7 3,0 3,4 3,7
$32 2,0 2,3 2,7 3,0 3,4 37 | 40 | 43

1) According to EN 1992-1-1:2004 for good bond conditions. For all other bond conditions multiply the values by 0.7.

Fire resistance

a) Anchoring application

e

Maximum force (Fstmax) in rebar in conjunction with HIT-HY 200 as a function of embedment depth (/inst ) for the
fire resistance classes R30 to R180 according to EC2.

: Fs,1 max Linst Fire resistance of bar [kN]
REDETEEIA2 [KN] [mm] R30 R60 R90 R120 R180
80 3,0 0,7 0,2 0,0 0,0
120 7.0 2,2 13 0,7 0,2
170 10,2 9,2 4,0 17
08 16,19 210 11,0 75
230 16,2 14,5 10,9
16,2 16,2
250 14,5
16,2
300 16,2
100 6,1 2,0 1,0 0,4 0,0
150 19,3 9.3 71 2.2 1,0
190 18,0 15,9 9.3 4,9
$10 25,29 230 24,7 18,1 13,7
260 25,3 24,7 20,3
25,3
280 25,3 24,7
25,3
320 25,3
120 15,3 6,0 1,9 11 0,3
012 36,42
180 31,0 19,0 17,8 8,5 7.0

Maximum force (Fstmax) in rebar in conjunction with HIT-HY 200 as a function of embedment depth (/inst ) for the
fire resistance classes F30 to F180 according to EC2

220 29,6 27,0 19,1 13,8

260 20,7 24,4
$12 36,42 280 36,4 35,0 29,6

36,4 36,4

300 %7 34,9

340 ' 36,4

140 24,0 9,9 6,9 2,6 1,0

210 45,0 31,4 28,5 25,7 13,0
¢14 49,58

240 TG 40,6 37,7 32,8 22,3

280 ’ 49,6 49,6 40,7 34,6
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300 447 40,7
330 48,1
49,6
360 49,6
160 34,5 18,4 14,9 4,4 2,3
240 62,6 46,4 43,0 37,7 25,5
260 53,5 50,0 447 32,5
$16 64,75 300 57,0 51,7 49,6
330 64,8 61,3 57,2
64,8
360 64,8 62,7
64,8
400 64,8
200 60,7 40,0 36,3 29,3 14,3
250 78,3 62,5 58,3 51,3 36,3
310 88,9 84,6 77,6 62,6
$20 101,18 350 94,2 80,2
370 101,2 83,5
101,2 101,2
390 101,2 97,8
430 101,2
250 97,9 78,1 72,6 64,7 45,3
280 126,5 94,6 89,4 81,2 61,8
370 144.0 127,9 119,7 111,2
$25 158,09 410 150,0 141,8 123,2
430 158,1 150,0 144,2
158,1
450 158,1 155,2
158,1
500 158,1
250 97,9 78,1 72,6 64,7 45,3
280 126,5 94,6 89,4 81,2 61,8
370 144,0 127,9 119,7 111,2
$32 158,09 410 150,0 141,8 123,2
430 158,1 150,0 144,2
158,1
450 158,1 155,2
158,1
500 158,1

Characteristic yield strength fy, = 500 N/mm?

Steel failure
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b) Overlap joint application

Max. bond stress, fodFire, depending on actual clear concrete cover for classifying the fire resistance.

Anchor fastening technology manual

It must be verified that the actual force in the bar during a fire, Fs 1, can be taken up by the bar connection of the
selected length, /inst. Note: Cold design for ULS is mandatory.

Fs. 7 < (linst—C1)- ¢ - T - foa,FirRe Where: (linst — Cf) > Is;

s = lap length

) = nominal diameter of bar

linst — Ct = selected overlap joint length; this must be at least /s,

but may not be assumed to be more than 80 ¢

foaFiRe = bond stress when exposed to fire

4,

Critical temperature-dependent bond stress, 1, concerning “overlap joint” for Hilti HIT-HY 200 injection

adhesive in relation to fire resistance class and required minimum concrete coverage C.

Clear concrete cover ¢ Max. bond stress, tc [N/mm?]
[mm] R30 R60 R90 R120 R180
30 0,6 0,3
35 07 03 ]
40 0,9 0,4 0,2 -
45 1,0 0,4 0,2
50 1,2 0,5 0,3 -
55 15 0,6 0,3 0,2
60 1,8 0,8 0,4 0,3
65 0,9 0,5 0,3
70 1,0 0,5 0,3
75 1,2 0,6 04 0,2
80 15 0,7 0,5 0,3
85 1,7 0,8 0,5 0,3
20 2,0 1,0 0,6 0,3
95 1,1 0,7 0,4
100 22 1,3 0,8 0,4
105 ’ 1,5 0,9 0,5
110 1,7 1,1 0,5
115 2,0 1.2 0,6
2,2
120 14 0,6
125 1,6 0,7
130 2,2 19 0,8
135 0,9
200 21 2,3
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Materials

Material quality
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fuk = fu = K - fyk

Part Material
Rebar Bars and de-coiled rods class B or C with fyx and k according to NDP or
EN 1992-1-1 NCL of EN 1992-1-1

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days.
These tests show an excellent behaviour of the post-installed connection made with HIT-HY 200: low
displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Air + Gasoline +
Acetic acid 10% + Glycole 0
Acetone 0 Hydrogen peroxide 10% 0
Ammonia 5% + Lactic acid 10% +
Benzyl alcohol - Maschinery oil +
Chloric acid 10% 0 Methylethylketon 0
Chlorinated lime 10% + Nitric acid 10% 0
Citric acid 10% + Phosphoric acid 10% +
Concrete plasticizer + Potassium Hydroxide pH 13,2 +
De-icing salt (Calcium chloride) + Sea water +
Demineralized water + Sewage sludge +
Diesel fuel + Sodium carbonate 10% +
Drilling dust suspension pH 13,2 + Sodium hypochlorite 2% +
Ethanol 96% - Sulfuric acid 10% +
Ethylacetate - Sulfuric acid 30% +
Formic acid 10% + Toluene 0
Formwork oil + Xylene 0
+ resistant
o] resistant in short term (max. 48h) contact

- not resistant

Electrical Conductivity

HIT-HY 200 in the hardened state is not conductive electrically. Its electric resistivity is 15,5-10°Q-cm
(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchoring (ex: railway applications,

subway).
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Setting information

Installation temperature range

-10°C to +40°C

Service temperature range

Anchor fastening technology manual

Hilti HIT-HY 200 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

Maximum 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.

Maximum long term base material temperature

Long-term elevated base material temperatures are roughly constant over significant periods of time.

Curing and working time

Temperature HIT-HY 200-A HIT-HY 200-R
of the Maximum working | Minimum curing | Maximum working | Minimum curing
base material time time time time
Tem twork teure twork teure
-10°C < Tem<-5°C 15h 7h 3h 20 h
-5°C<Tem=0°C 50 min 4h 2h 8h
0°C < Tems5°C 25 min 2 hour 1lh 4h
5°C < Tem=10°C 15 min 75 min 40 min 25h
10°C < Tem< 20°C 7 min 45 min 15 min 15h
20°C < Tem= 30°C 4 min 30 min 9 min 1lh
30°C < Tem<= 40°C 3 min 30 min 6 min 1lh
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Setting information

Installation equipment

Anchor fastening technology manual

Rebar —size

$8 - $16 $18 - 32

Rotary hammer

TE 2 (-A)— TE 40(-A) TE40 — TESO

Other tools

Blow out pump (het < 10-d) -
Compressed air gun?
Set of cleaning brushes®), dispenser, piston plug

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).

Minimum concrete cover cmin Of the post-installed rebar

- Bar diameter Minimum concrete cover Cmin [Mm]

Drilling method - — - - — -
[mm] Without drilling aid With drilling aid

Hammer drilling $<25 30+0,06-v=2-¢ 30+0,02-v=2-¢
(HD) and (HDB) $=25 40+0,06-k=22-¢ | 40+0,02-L22-¢
Compressed air $<25 50 +0,08 - Iv 50 +0,02 - v e 7|

drilling (CA) $=25 60+0,08 -h=2-¢ 60+0,02 =2 CESSSSS
Diamond coring | | . A ] e F --
with roughening ¢ <25 30+0,06-h22-¢ | 30+002-h22-

with Hilti

Roughening tool ¢=25 40+0,06-v=22-¢ 40+0,02-v=22-

TE-YRT (RT)

Drilling and cleaning diameters

Drilling Cleaning
Diamond
Rebar Hammer drill Hollow Drill Bit Compressed coring with Brush Air nozzle
[mm] (HD) (HDB) ®) air drill (CA) roughening HIT-RB HIT-RB
tool (RT)
do [mm] size [mm)]
dm cm S - [Framm
Com— t‘: Ee=Jr———r—=n
$8 12/109® 12 - - 12/109® 12/109®
¢10 14/129 14/129 - - 14/129 14/129
912 16/149 16/1493 - - 16/149 16/149
- - 17 - 18 16
¢14 18 18 17 18 18 18
20 20 - - 20 20
616 i i 20 20 22 20
$18 22 22 22 22 22 22
25 25 - - 25 25
$20 - - 26 25 28 25
922 28 28 28 28 28 28
024 32 32 32 32 32
$25 32 32 32 32 32
$26 35 - 35 35 35
$28 35 - 35 35 35 32
- - 35 - 35
930 37 - - - 37
932 40 - 40 - 40

a) Maximum installation length =250 mm.
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Associated components for the use of Hilti Roughening tool TE-YRT

Anchor fastening technology manual

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
; do [mm] do[mm] size
Nominal measured

18 17,9 t0 18,2 18 18
20 19,9 t0 20,2 20 20
22 21,9t022,2 22 22
25 24,9 t0 25,2 25 25
28 27,9 t0 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

Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time Minimum blowing time
hef[mm] troughen [SEC] thiowing [SEC]
(troughen [sec] = hef [mm] /10) (tblowing [sec] = troughen [sec] + 20)

0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80

Dispensers and corresponding maximum embedment depth 4y,max
Dispenser
HDM 330, HDM 500, HDE 500 HDE 500

el Concrete temp. 2 -10°C Concrete temp. 2 0°C
Ly,max [MmM] Ly,max [MM]
98 - $32 700 1000
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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-HY 200.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlmlmle

] E I | i ‘
|

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

ANV
NN

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.
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Injection system preparation

HDM 330
HDM 500
HDE 500-A18

= 330ml: 2x
== 500ml: 3x
/T <5°C/41°F; 4x

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.
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Setting the element

twork

?@2 Setting element, observe working time
“twork".

==
]

Setting element for overhead

applications, observe working time “twork”.

Yd/dlaldlaldlaraiar,

AN
VaVaVdlaladlaidi

Apply full load only after curing time

s>

e el o= by . “
A7 “toure”.
. .‘_.*;
s _medl >
-~
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2.1.3 HIT-RE 500 V4

Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-RE 500 V4 injection mortar

Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

"1 =TT ST LT

lilti HIT-RE 500 V4 Hilti HIT-RE 500 V4.

Base material

Concrete
(cracked)

Concrete
(non-cracked)

Load conditions

Static/ Seismic, Working life
quasi-static ETA-C1,C2 100 years,
ETA

Hilti HIT-RE 500 V4 21

o e

= 4l 100, B (C€

(available in 330, 500

Anchor rod:

HAS-U (HDG, A4, HCR)

HAS-U
HAS-U A4
HAS-U HCR
AM 8.8 (HDG)
(M8-M39)

Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

Installation conditions

Foil pack: HIT-RE 500 V4

and 1400 ml cartridges)

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening
tool for diamond cored
applications

- Suitable for non-cracked and
cracked concrete C 20/25 to
C 50/60

- High loading capacity

- Suitable for dry and water
saturated concrete

- Hilti Technical Data for under
water application

- ETA Data for 100y working life
- High corrosion resistance

- Long working time at elevated
temperatures

- Cures downto -5 °C
- Odourless epoxy

® safe
i 4 set
Hammer Diamond Hilti SafeSet Small edge Variable
drilled holes drilled technology distance and embedment
holes spacing depth
Other information
; O HCR
bt -
; N |highMo
European CE conformity Corrosion High PROFIS
Technical resistance corrosion Engineering
Assessment resistance V) design
Software

D High Corrosion Resistant (HCR) rods available only for HAS-U.

Approvals / certificates

Description

Authority / Laboratory

No. / date of issue

European Technical Assessment?

CSTB

ETA-20/0541 / 2021-09-04

Engineering Judgement (120-years
working life based on EAD 330499-
01-0601)

BERGMEISTER, Vienna

No.: 10/2021

Shockproof fastenings in civil
defence installations

Federal Office for Civil Protection,
Bern

BZS D 21-602/ 2021-10-25

a  All data given in this section according to ETA-20/0541, issue 2021-09-04 (if not stated otherwise).
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Static and quasi-static resistance (for a single anchor) — Working life 50 years

All data in this section applies to:

- Correct setting (see setting instruction)

- No edge distance and spacing influence

- Steel failure

- HAS-U 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 and embedment depth, as specified in the table

- Concrete C 20/25

- In-service temperature range I: -40 °C to +40 °C
(min. base material temperature -40 °C, max. long/short term base material temperature: +24 °C/40 °C)

- Short term loading. For long term loading apply wsus acc. to EN 1992-4
Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti roughening
tool: y%us = 0,88; diamond cored holes: y%us = 0,89

Embedment depth? and base material thickness

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Anchor size M8 | M10| m12 | m16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
HAS-U
Effective anchorage depth het [mm]| 80 90 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 | 360
Base material thickness h [mm]| 110 | 120 | 140 | 161 | 214 | 266 | 300 | 340 | 374 | 410 | 444
HIS-N
Effective anchorage depth het [mm]| 90 110 | 125 | 170 | 205 - - - - - -
Base material thickness h [mm]| 120 | 150 | 170 | 230 | 270 - - - - - -

®  The allowed range of embedment depth is shown in the setting details.

For hammer drilled holes, hammer drilled holes with hollow drill bitY and
diamond cored with Hilti roughening tool TE-YRT?:

Characteristic resistance

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 18,3 | 29,0 | 42,2 | 68,8 {109,0(149,7|182,9|218,2 |255,6|294,9 (336,0
HAS-U 8.8, AM 8.8 29,3 | 42,0 | 56,8 | 68,8 |109,0|149,7|182,9|218,2|255,6|294,9|336,0
Tension HAS-U A4 Nrc [kN]| 25,6 | 40,6 | 56,8 | 68,8 [109,0|149,7|182,9|218,2|255,6|294,9 |336,0
HAS-U HCR 29,3 | 42,0 | 56,8 | 68,8 |109,0|149,7|182,9|218,2|255,6|294,9|336,0
HIS-N 8.8 25,0 | 46,0 | 67,0 |109,0|116,0| - - - - - -
HAS-U 5.8 11,0 | 17,4 | 25,3 | 47,1 | 73,5 |105,9(137,7|168,3 |208,2 |245,1 (292,8
HAS-U 8.8, AM 8.8 14,6 | 23,2 | 33,7 | 62,8 | 98,0 |141,2|183,6|224,4277,6|326,8 |390,4
Shear HAS-U A4 Vrc [kN]| 12,8 | 20,3 | 29,5 | 55,0 | 85,8 |123,6|114,8|140,3|173,5|204,3|244,0
HAS-U HCR 14,6 | 23,2 | 33,7 | 62,8 | 98,0 |123,6(160,7|196,4 [173,5|204,3 |244,0
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - - - - -
Cracked concrete
HAS-U 5.8 15,1 | 25,4 | 39,7 | 48,1 | 76,3 |104,8(128,0/152,8| - - -
HAS-U 8.8, AM 8.8 15,1 | 25,4 | 39,7 | 48,1 | 76,3 |104,8{128,0|152,8| - - -
Tension HAS-U A4 Nr« [kN]| 15,1 | 25,4 | 39,7 | 48,1 | 76,3 |104,8|128,0(152,8| - - -
HAS-U HCR 15,1 | 25,4 | 39,7 | 48,1 | 76,3 |104,8|128,0(152,8| - - -
HIS-N 8.8 25,0 |39,7|48,1| 76,3 (101,1| - - - - - -
HAS-U 5.8 11,0 | 17,4 | 25,3 | 47,1 | 73,5 |105,9|137,7|168,3| - - -
HAS-U 8.8, AM 8.8 14,6 | 23,2 | 33,7 | 62,8 | 98,0 |141,2|183,6|224,4| - - -
Shear HAS-U A4 Vrc [kN]| 12,8 | 20,3 | 29,5 | 55,0 | 85,8 {123,6|114,8|140,3| - - -
HAS-U HCR 14,6 | 23,2 | 33,7 | 62,8 | 98,0 |123,6(160,7|196,4| - - -
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - - - - -

D Hilti hollow drill bit available for element size M12-M30.
2 Hilti Roughening tools are available for element size M16-M30.
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Design resistance

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 12,2 | 19,3 | 28,1 | 45,8 | 72,7 | 99,8 |121,9|145,5|142,0|163,8|186,7
HAS-U 8.8, AM 8.8 19,5 | 28,0 | 37,8 | 45,8 | 72,7 | 99,8 |121,9 |145,5|142,0|163,8|186,7
Tension HAS-U A4 Nra [KN] | 13,7 | 21,7 | 31,6 | 45,8 | 72,7 | 99,8 | 80,2 | 98,1 |121,3|142,8|170,6
HAS-U HCR 19,5 | 28,0 | 37,8 | 45,8 | 72,7 | 99,8 |121,9 |145,5|142,0 | 163,8|186,7
HIS-N 8.8 16,7 | 30,7 | 44,7 | 72,7 | 77,3 - - - - - -
HAS-U 5.8 8,8 | 13,9 | 20,2 | 37,7 | 58,8 | 84,7 |110,2|134,6|166,6 | 196,1 | 234,2
HAS-U 8.8, AM 8.8 11,7 | 18,6 | 27,0 | 50,2 | 78,4 |113,0|146,9|179,5|222,1 | 261,4|312,3
Shear HAS-U A4 Vra [kN] | 8,2 | 13,0 | 18,9 | 35,2 | 55,0 | 79,2 | 48,2 | 58,9 | 72,9 | 85,8 |102,5
HAS-U HCR 11,7 | 18,6 | 27,0 | 50,2 | 78,4 | 70,6 | 91,8 |112,2| 87,0 |102,0|122,0
HIS-N 8.8 10,4 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -
Cracked concrete
HAS-U 5.8 10,0 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 |101,8 - - -
HAS-U 8.8, AM 8.8 10,0 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 |101,8 - - -
Tension HAS-U A4 Nra  [kN] | 10,0 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 80,2 | 98,1 - - -
HAS-U HCR 10,0 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 |101,8 - - -
HIS-N 8.8 16,7 | 26,5 | 32,1 | 50,9 | 67,4 - - - - - -
HAS-U 5.8 8,8 | 13,9 | 20,2 | 37,7 | 58,8 | 84,7 |110,2 |134,6| - - -
HAS-U 8.8, AM 8.8 11,7 | 18,6 | 27,0 | 50,2 | 78,4 |113,0|146,9|179,5| - - -
Shear HAS-U A4 Vrda [kN] | 8,2 | 13,0 | 189 | 35,2 | 55,0 | 79,2 | 48,2 | 58,9 - - -
HAS-U HCR 11,7 | 18,6 | 27,0 | 50,2 | 78,4 | 70,6 | 91,8 |112,2| - - -
HIS-N 8.8 10,4 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -
Recommended loads®
ETA-20/0541, issued 2021-09-04 Hilti tech. data
Anchor size M8 | M10 | M12 [ M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 8,7 | 138 20,1 | 32,7 | 51,9 | 71,3 | 87,1 |103,9 [101,4|117,0|133,3
HAS-U 8.8, AM 8.8 13,9 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 103,9 |101,4|117,0 |133,3
Tension HAS-U A4 Nrec [kN] | 9,8 | 155 | 22,5 | 32,7 | 51,9 | 74,3 | 57,3 | 70,1 | 86,7 |102,0|121,9
HAS-U HCR 13,9 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 103,9 |101,4|117,0 [133,3
HIS-N 8.8 11,9 | 21,9 | 31,9 | 51,9 | 55,2 - - - - - -
HAS-U 5.8 6,3 | 99 | 145 | 26,9 | 42,0 | 60,5 | 78,7 | 96,2 |119,0|140,1|167,3
HAS-U 8.8, AM 8.8 84 | 13,3 | 19,3 | 359 | 56,0 | 80,7 |104,9| 128,2 |158,6|186,7 |223,1
Shear HAS-U A4 Vree [kN] | 59 | 93 | 135|252 | 39,3 | 56,6 | 34,4 | 42,1 | 52,1 | 61,3 | 73,2
HAS-U HCR 8,4 | 13,3 | 19,3 | 35,9 | 56,0 | 50,4 | 65,6 | 80,1 | 62,1 | 72,9 | 87,1
HIS-N 8.8 7,4 | 13,1 | 19,4 | 36,0 | 33,1 - - - - - -
Cracked concrete
HAS-U 5.8 72 | 12,1 | 18,9 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 - - -
HAS-U 8.8, AM 8.8 72 | 12,1 | 18,9 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 - - -
Tension HAS-U A4 Nrec [kN] | 7,2 | 12,1 | 189 | 22,9 | 36,3 | 49,9 | 57,3 | 70,1 - - -
HAS-U HCR 72 | 12,1 | 18,9 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 - - -
HIS-N 8.8 11,9 | 18,9 | 22,9 | 36,3 | 48,1 - - - - - -
HAS-U 5.8 6,3 99 | 145 | 26,9 | 420 | 60,5 | 78,7 | 96,2 - - -
HAS-U 8.8, AM 8.8 8,4 | 13,3 | 19,3 | 35,9 | 56,0 | 80,7 |{104,9|128,2| - - -
Shear HAS-U A4 Vree [kN] | 59 | 93 | 1355|252 | 39,3 | 56,6 | 34,4 | 42,1 - - -
HAS-U HCR 8,4 | 13,3 19,3 | 35,9 | 56,0 | 50,4 | 65,6 | 80,1 - - -
HIS-N 8.8 7,4 | 13,1 | 19,4 | 36,0 | 33,1 - - - - - -

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.

128 of 973



=T

For diamond drilling:

Characteristic resistance

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 18,3 29,0 42,2 68,8 109,0 149,7 182,9 218,2
HAS-U 8.8, AM 8.8 26,1 36,7 53,9 68,8 109,0 149,7 182,9 218,2
Tension Nrk ~ HAS-U A4 [kN] 25,6 36,7 53,9 68,8 109,0 149,7 182,9 218,2
HAS-U HCR 26,1 36,7 53,9 68,8 109,0 149,7 182,9 218,2
HIS-N 8.8 25,0 46,0 67,0 109,0 116,0 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 105,9 137,7 168,3
HAS-U 8.8, AM 8.8 14,6 23,2 33,7 62,8 98,0 141,2 183,6 224,4
Shear Vrk HAS-U A4 [kN] 12,8 20,3 29,5 55,0 85,8 123,6 114,8 140,3
HAS-U HCR 14,6 23,2 33,7 62,8 98,0 123,6 160,7 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
Design resistance
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 12,2 19,3 28,1 32,7 51,9 71,3 87,1 103,9
HAS-U 8.8, AM 8.8 14,5 20,4 29,9 32,7 51,9 71,3 87,1 103,9
Tension NRrd HAS-U A4 [kN] 13,7 20,4 29,9 32,7 51,9 71,3 80,2 98,1
HAS-U HCR 14,5 20,4 29,9 32,7 51,9 71,3 87,1 103,9
HIS-N 8.8 16,7 24,4 32,7 51,9 68,8 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 110,2 134,6
HAS-U 8.8, AM 8.8 11,7 18,6 27,0 50,2 78,4 113,0 146,9 179,5
Shear Vrd HAS-U A4 [kN] 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6 91,8 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
Recommended loads?®
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 8,7 13,8 20,1 23,4 37,1 50,9 62,2 74,2
HAS-U 8.8, AM 8.8 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
Tension Nree HAS-U A4 [kN] 9,8 14,6 21,4 23,4 37,1 50,9 57,3 70,1
HAS-U HCR 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
HIS-N 8.8 11,9 17,5 23,4 37,1 49,1 - - -
HAS-U 5.8 6,3 9,9 14,5 26,9 42,0 60,5 78,7 96,2
HAS-U 8.8, AM 8.8 8,4 13,3 19,3 35,9 56,0 80,7 104,9 128,2
Shear Vrec HAS-U A4 [kN] 59 9,3 13,5 25,2 39,3 56,6 34,4 42,1
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

®  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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Static and quasi-static resistance (for a single anchor) — Working life 100 years

All data in this section applies to:
- Correct setting (see setting instruction)
- No edge distance and spacing influence

- Steel failure

Anchor fastening technology manual

- HAS-U 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 and one typical embedment depth, as specified in the table

- Concrete C

- In-service temperature range I: -40 °C to +40 °C
(min. base material temperature -40 °C, max. long/short term base material temperature: +24 °C/40 °C)
- Short term loading. For long term loading apply wsus acc. to EN 1992-4

20/25

Embedment depth @ and base material thickness

ETA-20/0541, issued 2021-09-04

Anchor size M8 | M0 | m12 | mi6 | M20 | m24 | m27 | wm3o0
HAS-U

Effective anchorage depth Nef [mm] 80 90 110 125 170 210 240 270
Base material thickness h [mMm] | 110 120 140 161 214 266 300 340
HIS-N

Effective anchorage depth Nef [mm] 90 110 125 170 205 - - -
Base material thickness h [mm] | 120 150 170 230 270 - - -

¥  The allowed range of embedment depth is shown in the setting details.

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool?:

Characteristic

resistance

ETA-20/0541, issued 2021-09-04
Anchor size M8 | M10 | M12 | mM16 [ M20 | m24 [ m27 | M30
Non-cracked concrete
HAS-U 5.8 18,3 29,0 42,2 68,8 109,0 | 149,7 | 182,9 | 218,2
HAS-U 8.8, AM 8.8 29,3 42,0 56,8 68,8 | 109,0 | 149,7 | 182,9 | 218,2
Tension HAS-U A4 NRrk [kN] 25,6 40,6 56,8 68,8 109,0 | 149,7 | 182,9 | 218,2
HAS-U HCR 29,3 42,0 56,8 68,8 109,0 | 149,7 | 182,9 | 218,2
HIS-N 8.8 25,0 46,0 67,0 | 109,0 | 116,0 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 105,9 | 137,7 | 168,3
HAS-U 8.8, AM 8.8 14,6 23,2 33,7 62,8 98,0 141,2 | 183,6 | 224,4
Shear HAS-U A4 VR [kN] 12,8 20,3 29,5 55,0 85,8 | 123,6 | 114,8 | 140,3
HAS-U HCR 14,6 23,2 33,7 62,8 98,0 | 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
Cracked concrete
HAS-U 5.8 14,1 22,6 37,3 48,1 76,3 104,8 | 128,0 | 152,8
HAS-U 8.8, AM 8.8 14,1 22,6 37,3 48,1 76,3 104,8 | 128,0 | 152,8
Tension HAS-U A4 NRrk [kN] 14,1 22,6 37,3 48,1 76,3 104,8 | 128,0 | 152,8
HAS-U HCR 14,1 22,6 37,3 48,1 76,3 104,8 | 128,0 | 152,8
HIS-N 8.8 24,7 39,7 48,1 76,3 101,1 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 105,9 | 137,7 | 168,3
HAS-U 8.8, AM 8.8 14,6 23,2 33,7 62,8 98,0 141,2 | 183,6 | 224,4
Shear HAS-U A4 VR [kN] 12,8 20,3 29,5 55,0 85,8 | 123,6 | 114,8 | 140,3
HAS-U HCR 14,6 23,2 33,7 62,8 98,0 123,6 | 160,7 | 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -

D Hilti hollow drill bit available for element size M12-M30.
2 Hilti Roughening tools are available for element size M16-M30.
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Design resistance

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 12,2 19,3 28,1 45,8 72,7 99,8 121,9 | 145,5
HAS-U 8.8, AM 8.8 19,5 28,0 37,8 45,8 72,7 99,8 121,9 | 145,5
Tension HAS-U A4 NRrd [kN] 13,7 21,7 31,6 45,8 72,7 99,8 80,2 98,1
HAS-U HCR 19,5 28,0 37,8 45,8 72,7 99,8 121,9 | 145,5
HIS-N 8.8 16,7 30,7 447 72,7 77,3 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 110,2 | 134,6
HAS-U 8.8, AM 8.8 11,7 18,6 27,0 50,2 78,4 113,0 | 146,9 | 179,5
Shear HAS-U A4 VRd [kN] 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6 91,8 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
Cracked concrete
HAS-U 5.8 9,4 15,1 24,9 32,1 50,9 69,9 85,4 | 101,8
HAS-U 8.8, AM 8.8 9,4 15,1 24,9 32,1 50,9 69,9 85,4 | 101,8
Tension HAS-U A4 NRrd [kN] 9,4 15,1 24,9 32,1 50,9 69,9 80,2 98,1
HAS-U HCR 9,4 15,1 24,9 32,1 50,9 69,9 85,4 | 101,8
HIS-N 8.8 16,5 26,5 32,1 50,9 67,4 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 110,2 | 134,6
HAS-U 8.8, AM 8.8 11,7 18,6 27,0 50,2 78,4 113,0 | 146,9 | 1795
Shear HAS-U A4 VRd [kN] 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6 91,8 112,2
HIS-N 8.8 10,4 | 184 | 27,2 | 50,4 | 46,4 - - -
Recommended loads?®
ETA-20/0541, issued 2021-09-04
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 8,7 13,8 20,1 32,7 51,9 71,3 87,1 | 103,9
HAS-U 8.8, AM 8.8 13,9 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
Tension HAS-U A4 NRec [kN] 9,8 15,5 22,5 32,7 51,9 71,3 57,3 70,1
HAS-U HCR 13,9 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
HIS-N 8.8 11,9 21,9 31,9 51,9 55,2 - - -
HAS-U 5.8 6,3 9,9 14,5 26,9 42,0 60,5 78,7 | 96,2
HAS-U 8.8, AM 8.8 8,4 13,3 19,3 35,9 56,0 80,7 | 104,9 | 128,2
Shear HAS-U A4 VRec [kN] 5,9 9,3 13,5 25,2 39,3 56,6 344 | 42,1
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -
Cracked concrete
HAS-U 5.8 6,7 10,8 17,8 229 36,3 49,9 61,0 72,7
HAS-U 8.8, AM 8.8 6,7 10,8 17,8 229 36,3 49,9 61,0 72,7
Tension HAS-U A4 NRrec [kN] 6,7 10,8 17,8 229 36,3 49,9 57,3 70,1
HAS-U HCR 6,7 10,8 17,8 229 36,3 49,9 61,0 72,7
HIS-N 8.8 11,8 18,9 22,9 36,3 48,1 - - -
HAS-U 5.8 6,3 9,9 14,5 26,9 42,0 60,5 78,7 96,2
HAS-U 8.8, AM 8.8 8,4 13,3 19,3 35,9 56,0 80,7 104,9 | 128,2
Shear HAS-U A4 VRec [kN] 5,9 9,3 13,5 25,2 39,3 56,6 34,4 42,1
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

3 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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For diamond coring:

Characteristic resistance

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 18,3 29,0 42,2 68,8 109,0 149,7 182,9 218,2
HAS-U 8.8, AM 8.8 26,1 36,7 53,9 68,8 109,0 149,7 182,9 218,2
Tension HAS-U A4 26,0 36,7 53,9 68,8 109,0 149,7 182,9 218,2
HAS-U HCR 26,1 36,7 53,9 68,8 109,0 149,7 182,9 218,2
HIS-N 8.8 25,0 46,0 67,0 109,0 116 - - -
HAS-U 5.8 11,0 17,4 25,3 47,1 73,5 105,9 137,7 168,3
HAS-U 8.8, AM 8.8 14,6 23,2 33,7 62,8 98,0 141,2 183,6 224,4
Shear HAS-U A4 12,8 20,3 29,5 55,0 85,8 123,6 114,8 140,3
HAS-U HCR 14,6 23,2 33,7 62,8 98,0 123,6 160,7 196,4
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
Design resistance
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 12,2 19,3 28,1 32,7 51,9 71,3 87,1 103,9
HAS-U 8.8, AM 8.8 14,5 20,4 29,9 32,7 51,9 71,3 87,1 103,9
Tension HAS-U A4 13,7 20,4 29,9 32,7 51,9 71,3 80,4 98,1
HAS-U HCR 14,5 20,4 29,9 32,7 51,9 71,3 87,1 103,9
HIS-N 8.8 16,7 24,4 32,7 51,9 68,8 - - -
HAS-U 5.8 8,8 13,9 20,2 37,7 58,8 84,7 110,2 134,6
HAS-U 8.8, AM 8.8 11,7 18,6 27,0 50,2 78,4 113,0 146,9 179,5
Shear HAS-U A4 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6 91,8 112,2
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
Recommended loads?®
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 8,7 13,8 20,1 23,4 37,1 50,9 62,2 74,2
HAS-U 8.8, AM 8.8 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
Tension HAS-U A4 9,8 14,6 21,4 23,4 37,1 50,9 57,3 70,1
HAS-U HCR 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
HIS-N 8.8 11,9 17,5 23,4 37,1 49,1 - - -
HAS-U 5.8 6,3 9,9 14,5 26,9 42,0 60,5 78,7 96,2
HAS-U 8.8, AM 8.8 8,4 13,3 19,3 35,9 56,0 80,7 104,9 128,2
Shear HAS-U A4 59 9,3 13,5 25,2 39,3 56,6 34,4 42,1
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

®  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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Seismic resistance (for a single anchor) — Working life 50 years

All data in this section applies to:

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

Anchor fastening technology manual

- HAS-U anchor rod with strength class 8.8, AM anchor rod with strength class 8.8, HIS-N internally threaded

insert with screw 8.8

- Base material thickness and one typical embedment depth, as specified in the table

- Concrete C 20/25
- In-service temperature range |

(min. base material temperature -40 °C, max. long/short term base material temperature: +24 °C/40 °C)
- 0gap=1,0 (using Hilti seismic filling set) or agap=0,5 (without using Hilti seismic filling set) accordingly

Embedment depth and base material thickness for seismic C2? and C1

ETA-20/0541, issued 2021-09-04

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U
Effective anchorage depth het [mm] 80 90 110 125 170 210 240 270
Base material thickness h [mm] | 110 120 140 161 214 266 300 340
HIS-N
Effective anchorage depth et [mm] 20 110 125 170 205 - - -
Base material thickness h [mm] | 120 146 169 226 269 - - -
a) C2 seismic approval only available for HAS-U rods.
For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit®:
Characteristic resistance in case of seismic performance category C2
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
. HAS-U 8.8, AM 8.8 - - 15,3 | 40,8 61,9 | 89,1 | 101,7 | 129,9
Tension NRrkseis  [KN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 15,3 | 40,8 61,9 89,1 | 101,7 | 129,9
with Hilti filling set
HAS-U 8.8, AM 8.8 - - 28,0 | 46,0 | 77,0 | 1030 | -2 -2
Shear Vrkseis  [KN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 18,0 | 30,0 | 46,0 | 66,0 -2 -2
without Hilti filling set
HAS-U 8.8, AM 8.8 - - 12,0 | 20,0 | 355 | 45,0 | 60,5 | 67,5
Shear Vrkseis  [KN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 9,0 15,0 | 23,0 | 33,0 -9 -9
1) Hilti hollow drill bit available for element size M12-M30;
2) Hilti filling set is not available in size M27, M30;
3) No performance assessed
Design resistance in case of seismic performance category C2
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
) HAS-U 8.8, AM 8.8 - - 10,2 | 27,2 | 41,3 | 594 | 67,8 | 86,6
Tension NRrd,seis  [KN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 10,2 | 27,2 | 41,3 | 594 | 67,8 | 86,6
with Hilti filling set
HAS-U 8.8, AM 8.8 - - 224 | 36,8 | 616 | 824 -2 -2
Shear VRd,seis [kN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 144 | 24,0 | 36,8 | 52,8 -2 -2
without Hilti filling set
HAS-U 8.8, AM 8.8 - - 9,6 16,0 | 28,4 | 36,0 | 48,4 | 54,0
Shear VRd,seis [kN]
HAS-U 8.8 HDG, AM 8.8 HDG - - 7,2 12,0 18,4 | 26,4 -3 -3

1) Hilti hollow drill bit available for element size M12-M30;
2) Hilti filling set is not available in size M27, M30
3) No performance assessed
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For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit®:

Characteristic resistance in case of seismic performance category C1

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HAS-U8.8,AM 8.8 13,7 | 23,2 | 33,8 | 40,9 | 64,9 | 89,1 | 108,8 | 129,9

Tension NRkseis  [KN]

HIS-N 8.8 25,0 | 33,8 | 40,9 | 64,9 | 85,9 - - -
with Hilti filling set

HAS-U 8.8, AM 8.8 146 | 23,2 | 33,7 | 62,8 | 98,0 | 1412 | -? -2
Shear VRkseis [kN]

HIS-N 8.8 9,0 16,0 | 27,0 | 41,0 | 39,0 - - -
without Hilti filling set

HAS-U 8.8, AM 8.8 7,3 116 | 16,9 | 31,4 | 49,0 | 70,6 | 91,8 | 112,2
Shear VRkseis [kN]

HIS-N 8.8 4,5 8,0 13,5 | 20,5 | 19,5
1) Hilti hollow drill bit available for element size M12-M30;
2) Hilti filling set is not available in size M27, M30
Design resistance in case of seismic performance category C1

ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
. HAS-U 8.8, AM 8.8 9,1 154 | 225 | 27,3 | 433 | 594 | 72,6 | 86,6

Tension NRdseis  [KN]

HIS-N 8.8 16,7 | 22,5 | 27,3 | 433 | 57,3 - - -
with Hilti filling set

HAS-U 8.8, AM 8.8 11,7 | 186 | 27,0 | 50,2 | 78,4 | 1130 | -2 -2
Shear VRd,seis [kN]

HIS-N 8.8 7,2 128 | 216 | 32,8 | 31,2 - - -
without Hilti filling set

HAS-U 8.8, AM 8.8 59 9,3 135 | 251 | 39,2 | 56,5 | 73,4 | 89,8
Shear VRd,seis [kN]

HIS-N 8.8 3,6 6,4 10,8 | 16,4 | 15,6 - - -

1) Hilti hollow drill bit available for element size M12-M30;
2) Hilti filling set is not available in size M27, M30

134 of 973



=T

Materials

Mechanical properties for HAS-U

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
HAS-U 5.8 (HDG) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal  HAS-U 8.8 (HDG) 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
tensile AM 8.8 (HDG) fa [N/mm2]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength  {as .U A4 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
HAS-U HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700 | 500 | 500 | 500
HAS-U 5.8 (HDG) 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
_ HAS-U 8.8 (HDG) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
:t'f:ggth AM 8.8 (HDG) fc [N/mm?]| 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HAS-U A4 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210 | 210 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400 | 250 | 250 | 250
Stressed
cross- HAS-U,AM88 As [mm? |36,6| 580 | 84,3 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
section
Momentof \ oy AM88 W [mm7 312|623 | 100 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301
resistance
Mechanical properties for HIS-N
ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal  “gerew 8.8 800 800 800 800 800
tensile fuc  [N/mm?2]
strength  _HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
vield Screw 8.8 640 640 640 640 640
fyk  [N/mm?]
strength  H|S-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed  HIS-(R)N 51,5 108 169 256 238
Cross- As  [mm?]
section Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N 145 430 840 1595 1543
. W [mm3]
resistance Screw 31,2 62,3 109 277 541

135 of 973



=T

Material quality for HAS-U
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Part

Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 50 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 50 um

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 = 50 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 50 um
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, hot dip galvanized = 50 um

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile

HAS-U A4 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

HAS-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

Material quality for HIS-N

Part

Material

Internal threaded

C-steel 1.0718; Steel galvanized 25 pm

HIS-N sleeve
Screw 8.8 Strength class 8.8, A5 > 8 % ductile; Steel galvanized 25 pm
Internal threaded | o655 steel 1.4401,1.4571
HIS-RN sleeve
Strength class 70, A5 > 8 % ductile
Screw 70

Stainless steel 1.4401; 1.4404, 1.4578; 1.4571; 1.4439; 1.4362
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Setting information

Installation temperature
-5°Cto +40 °C

Service temperature range
Hilti HIT-RE 500 V4 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.

: Maximum long term base Maximum short term base
Temperature range Base material temperature . .
material temperature material temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +55 °C +43 °C +55 °C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °C

Maximum 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.

Maximum 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 Maximum working time Minimum curing time
Tam? twork teure®
-5°Cto-1°C 2h 168 h
0°Cto4°C 2h 48 h
5°Cto9°C 2h 24 h
10°Cto 14 °C 15h 16 h
15°Cto 19 °C 1h 12 h
20°Cto24 °C 30 min 7h
25°Cto 29 °C 20 min 6h
30°Cto34°C 15 min 5h
35°Cto39°C 12 min 45h
40 °C 10 min 4 h

D The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.
2 The minimum temperature of the foil pack is +5° C.
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Setting details for HAS-U

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04 Hilti tech. data

concrete cone failure

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Nominal diameter of element d [mm] 8 10 12 16 | 20 | 24 | 27 | 30 | 33 36 39
Nominal diameter of drill bit do [mm] | 10 12 14 18 | 22 | 28 | 30 | 35 | 37 40 | 42
Effective anchorage depth hetmin = ho  [mm] 60 60 70 80 90 96 108 | 120 | 132 | 144 | 156
(=drill hole depth) hefmax=ho [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material _ het +30 mm
thickness Pimin [mm] > 100 mm her + 2 do
Maximum installation torque Tmax [Nm] | 10 20 40 80 | 150 | 200 | 270 | 300 | 330 | 360 | 390
Minimum spacing Smin [mm] | 40 50 60 75 90 | 115 | 120 | 140 | 165 | 180 | 195
Minimum edge distance Cmin [mm] | 40 45 45 50 | 55 | 60 | 75 | 80 | 165 | 180 | 195
fCari:tL:(r:(;s\I spacing for splitting Sersp [mm] 2 Corsp

1,0 - het for h/ het2 2,0 i

2,0

Critical edge distance for
splitting failure B Cer,sp [mm] 46 hef-1,8h for2,0>h/het>1,3 1,3

2,26 het forh/her<1,3 tone  226hy S
Critical spacing for concrete
cone faiISre ? ScrN [mm] 2 CorN
Critical edge distance for Carn [mm] 1.5 her

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
D Netmin < het < hermax (Ner: embedment depth)
®  h: base material thickness (h = hyn)

HAS-U-...

Marking:

0

Steel grade number and length
=i identification letter: e.g. 8 L
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Setting details for HIS-N
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ETA-20/0541, issued 2021-09-04
Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit do [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 het =ho  [mm] 90 110 125 170 205
Minimum base material thickness Pmin [mm] 120 150 170 230 270
?lameter of clearance hole in the di [mm] 9 12 14 18 29
ixture
Thread engagement length; min - max hs [mm] 8-20 10-25 12-30 16-40 20-50
Minimum spacing Smin [mm] 60 70 90 115 130
Minimum edge distance Cmin [mm] 40 45 55 65 90
Critical spacing for splitting failure Scr,sp [mm] 2 Cersp
hih,1
1,0 - hef forh/her22,0 20 ]
fiﬂﬂ‘r’gljdge distance for splitting Cosp  [MM]|4.6her—1,8h for2,0>h/het>13 13
2,26 hef fOl' h / hef < 1,3 L".’J'hE, 2,26 hy Cer.sp
Critical spacing for concrete cone s [mm] 2¢
failure cr,N crN
Critical edge distance for concrete
cone failure CorN [mm] 1,5 hef
Maximum installation torque Tmax [Nm] 10 20 40 | 80 150

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

@  h: base material thickness (h 2 hy)

Internally threaded sleeve HIS-(R)N...

BRI [T

[

I

L

LN

z

HIS-

T

|

il

Marking:

Identifying mark - HILTI and

embossing “HIS-N" (for zinc coated steel)
embossing “HIS-RN" (for stainless steel)
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Installation equipment
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Anchor size

M8 | mi0 | m12 | Mm16

M20 | M24 | m27 | m30 | M36 | m39

Rotary hammer

HAS-U

TE2-TE 16

TE40-TE 80

HIS-N

TE2-TE16 | TE 40 — TE 80

Other tools

compressed air gun, set of cleaning brushes, dispenser

roughening too

Is TE-YRT

AdditionalHilti recommended tools
(diamond coring tools)

DD EC-1, DD 100 ... DD 160

Parameters of cleaning and setting tools

Drill bit diameters do [mm] Installation
Diamond coring
HAS-U HIS-N Hammer Hollow Drill Diamond with Brush Piston plug
drill (HD) Bit (HDB)a) coring roughening HIT-RB HIT-SZ
(DD) tool (RT)
e DN dm dﬁ:@ LD ) i Wa— | [ Do
oo E,:'= [ ——= ]
M8 - 10 - 10 - 10 -
M10 - 12 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 b - 379 - - - 37 37
M36 P - 40 - - - 4QP) 4QP)
M39 B - 420 - - - 42 42

3  No cleaning required.
P Additional Hilti technical data

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
- do [rmm] do [mm] size
nominal measured

18 17,9 to 18,2 18 18
20 19,9 to 20,2 20 20
22 21,910 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 31,9t0 32,2 32 32
35 34,9 to 35,2 35 35

Minimum roughening time troughen (troughen [S€C] = hef [MmM] /10)

hef [mm] troughen [SEC]
0 to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60
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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 HIT-RE 500 V4.

Hammer drilled hole

For dry and wet concrete and installation
in flooded holes (no sea water).

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.

=l=lal=

=l=lale

Diamond Coring + Roughening Tool
For dry and wet concrete only.

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

Compressed air cleaning (CAC)
For all drill hole diameters doand all drill
hole depths ho.

Hammer drilling:
Cleaning for under water:

For all bore hole diameters do and all
bore hole depth ho.
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Hammer drilled flooded holes and
diamond cored holes:

For all drill hole diameters do and drill
hole depths ho.

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

Injection preparation

HDM 330/500
HDE 500

.@Ef

=330ml/11.1fl.oz:  3x
F==500ml/ 16.91. 0z  4x

A

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

H\TS E

H\T RE-M

Injection method for drill hole depth
het > 250mm.

S5 HIT-OHC 2=
— HiT-oHw HIT-SZ
——c—A] HIT-REM

Injection method for overhead
application.
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Setting the element

Setting element, observe working time

Loading the anchor after required
curing time teure the anchor can be loaded.
The applied installation torque shall not
exceed max. Tinst.

[ i

[I1]

Setting element for overhead
applications, observe working time “twork”

Loading the anchor after required
curing time teure the anchor can be loaded.
The applied installation torque shall not
exceed max. Tinst.
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HIT-RE 500 V4 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for

Foil pack: HIT-RE 500 V4  hammer drilling or Roughening
(Available in 330, 500 tool for diamond cored
and 1400 ml cartridges) applications

- Suitable for non-cracked and
cracked concrete C 20/25 to
C 50/60

- ETA approval for seismic
performance category C1

- ETA Data for 100y working life
- High loading capacity
- Suitable for dry and water

QT A LI IZIZT® ~ Reb 500 sawrated concrete

8 - 640 - Hilti Technical Data for under
(68 - ¢40) water application

T =TT T ST

lilti HIT-RE 500 V4 Hilti HIT-RE 500 V4. Hiltl HIT-RE 500 V4 21

- Long working time to allow
installation of big diameters
and/or deep embedment depths
even at higher temperature

- Cures downto -5 °C

Base material Load conditions
& sl le o — 100
[ 4] YEARS
6~
Concrete Concrete Dry concrete Wet Static/ Seismic Working life
(non- (cracked) concrete guasi-static ET A-Cl’ 100y, ETA
cracked)
Installation conditions Other informations
€ safe *
S sa i
4 set et
Hammer Diamond Hilti SafeSet Small edge European PROFIS
drilling coring technology distance and Technical conformlty Engineering
spacing Assessment design
Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment? CSTB, Marne la Vallée ETA-20/0541 / 2021-09-04

3 All data given in this section according to ETA-20/0541 issue 2021-09-04 (if not stated otherwise).
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Static and quasi-static loading (for a single anchor) — Working life 50 years

All data in this section applies to
- Correct setting (see setting instruction)
- No edge distance and spacing influence

- Steel failure
- Rebar B500

- Base material thickness and embedment depth, as specified in the table

- Concrete C 20/25

- In-service temperature range I: -40 °C to +40 °C
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)
- Short term loading. For long term loading apply wsus acc. to EN 1992-4
Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti roughening
tool: y%us = 0,88; diamond cored holes: y%us = 0,89

Anchor fastening technology manual

Embedment depth and base material thickness for static and quasi-static loading data

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Rebar size ¢8 | $10 | 12 | $14 | 16 | $18 | 20 | $24 | 25 | $28 | $30 | $32 | ¢36 40
Embedment depth het [mm]| 80 | 90 | 110|125 | 125|150 | 170 | 190 | 210 | 270 | 270 | 300 | 330 360
Base material thickness h [mm] 110 | 120 | 142 | 161 | 165 | 194 | 220 | 250 | 274 | 340 | 344 | 380 | 420 470

For hammer drilled holes, hammer drilled holes with hollow drill bit? and

diamond cored with Hilti roughening tool TE-YRT 2

Characteristic resistance

ETA-20/0541, issued 2021-09-04

Hilti tech. data

Rebar size 98 | 910 | 912 [ 914 | 916 | 918 | 920 | 924 | 925 | 928 [ 930 | 932 | 36 | ¢40
Non-cracked concrete

Tension Rebar B5S00B Nrk [kN]| 20,1 | 42,0 | 56,8 | 68,8 | 68,8 | 90,4 [109,0(128,8|149,7(218,2|218,2|255,6 | 294,9 336,0
Shear Rebar B500B  Vrk [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |124,0|135,0(169,0(194,0/221,0| 280,0 346,0
Cracked concrete

Tension Rebar B500B  Nrk [kN]| 11,1 | 28,3 | 39,7 | 48,1 | 48,1 | 63,3 | 76,3 | 90,2 |104,8|152,8/152,8|178,9 - -
Shear Rebar B500B  Vrk [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |{124,0|135,0(169,0(194,0|221,0 - -

D Hilti hollow drill bit available for element size ¢10-¢28.
2 Hilti Roughening tools are available for element size $14-¢28.

Design resistance

ETA-20/0541, issued 2021-09-04

Hilti tech. data

Rebar size $8 | 910 | 912 | 914 | 916 | 918 | $20 | p24 | 925 | 928 | 930 | 932 | 36 | ¢40
Non-cracked concrete
Tension Rebar B500B Nrd [KN]| 13,4 | 28,0 | 37,8 | 45,8 | 45,8 | 60,2 | 72,7 | 85,9 | 99,8 |145,5(145,5(170,4| 163,8 186,7
Shear Rebar B500B  Vrg [KN]| 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 46,7 | 57,3 | 82,7 | 90,0 (112,7|129,3|147,3| 186,7 230,7
Cracked concrete
Tension Rebar B500B Nra [KN]| 7,4 | 18,8 |26,5|32,1|32,1 | 42,2 | 50,9 | 60,1 | 69,9 |101,8(101,8(119,3 - -
Shear  Rebar B500B Vrd [kN]| 9,3 | 14,7 | 20,7 | 28,0 [ 36,7 | 46,7 | 57,3 | 82,7 | 90,0 |112,7|129,3[147,3| - -
Recommended loads®

ETA-20/0541, issued 2021-09-04 Hilti tech. data
Rebar size 98 | 910 | 912 | 914 | 916 | 918 [ 920 | 924 | 925 | 928 | 930 | 932 | ¢36 | ¢40
Non-cracked concrete
Tension Rebar B500B Nrec [kN]| 9.6 | 20,0 |27,0|32,7|32,7 430|519 |614|713|103,9|103,9|121,7| 117,0 133,3
Shear Rebar B500B  Vrec [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 | 105,2| 133,3 164,8
Cracked concrete
Tension Rebar B500B  Nrec [kN]| 5,3 | 13,5|189|22,9|22,9|30,1|36,3 (429|499 |727|727| 852 - -
Shear Rebar B500B  Viec [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 | 105,2 - -

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.

145 of 973



=T

For diamond cored holes:
Characteristic resistance

Anchor fastening technology manual

Rebar size

ETA-20/0541, issued 2021-09-04

98 | 910 | 912 | 914 | 916 | 918 | 920 | 924 | 925 | 928 | ¢30 | ¢32

Non-cracked concrete

Tension Rebar BS0OB Nr« [kN]| 19,1 | 26,9 | 39,4 | 52,2 | 59,7 | 80,5 [101,4 | 128,8]149,7218,2 | 2182 [255,6
Shear  RebarB500B Vr« [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |124,0 | 135,0|169,0 | 194,0 [221,0
Design resistance

ETA-20/0541, issued 2021-09-04
Rebar size 98 | 910 | 912 | 914 | 916 | 918 | 20 | 24 | 925 | 928 | 930 | ¢32
Non-cracked concrete
Tension Rebar BSOOB Nra [kN]| 10,6 | 14,9 | 21,9 | 29,0 | 28,4 | 38,4 | 48,3 | 61,4 | 71,3 |103,9]103,9|121,7
Shear  Rebar B500B Ves [kN]| 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 46,7 | 57,3 | 82,7 | 90,0 [ 112,7]129,3|147,3
Recommended loads?®

ETA-20/0541, issued 2021-09-04
Rebar size 98 | 010 | 012 | 914 | 916 | ¢18 | 920 | 924 | 925 | 928 | 930 | 932
Non-cracked concrete
Tension Rebar B5S00B Nrec [kN]| 7,6 | 10,7 | 15,6 | 20,7 | 20,3 | 27,4 | 3455 | 438 [ 50,9 | 74,2 | 74,2 | 86,9
Shear  RebarB500B Vwc [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 |105,2

®  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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Static and quasi-static resistance (for a single anchor) - Working life 100 years

All data in this section applies to
- Correct setting (see setting instruction)

- No edge distance and spacing influence

- Steel failure

- Base material thickness and one typical embedment depth, as specified in the table

- Concrete C 20/25

- In-service temperature range I: -40 °C to +40 °C
(min. base material temperature -40 °C, max. long/short term base material temperature; +24 °C/40 °C)

- Short term loading. For long term loading apply ysus acc. to EN 1992-4.

Anchor fastening technology manual

Embedment depth and base material thickness for static and quasi-static loading data

ETA-20/0541, issued 2021-09-04
Rebar size $8 $10 | ¢12 | ¢14 | ¢16 | ¢18 | ¢$20 | ¢24 | ¢25 | $28 | ¢$30 | ¢32
Embedment depth het [[mm]| 80 90 110 | 125 | 125 | 150 | 170 | 190 | 210 | 270 | 270 | 300
Base material thickness h |[mm]| 110 | 120 | 142 | 161 | 165 | 194 | 220 | 250 | 274 | 340 | 344 | 380

For hammer drilled holes, hammer drilled holes with hollow drill bit? and

diamond cored with Hilti roughening tool TE-YRT?:

Characteristic resistance

ETA-20/0541, issued 2021-09-04

Rebar size 98 | 910 | 912 | 914 | 916 | 18 [ 920 | 924 | 925 | 928 | ¢30 | ¢32
Non-cracked concrete

Tension Rebar B500B  Nrk [kN]| 20,1 | 42,0 | 56,8 | 68,8 | 68,8 | 90,4 | 109,0 | 128,8 | 149,7 | 218,2 | 218,2 | 255,6
Shear Rebar B500B  Vrk [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |124,0|135,0|169,0|194,0|221,0
Cracked concrete

Tension Rebar B500B  Nrx [kN]| 10,1 | 25,4 | 39,7 | 48,1 | 48,1 | 63,3 | 76,3 | 90,2 |104,8|152,8|152,8|178,9
Shear Rebar B500B  Vrk [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |124,0|135,0|169,0|194,0|221,0

D Hilti hollow drill bit available for element size ¢$10-¢28.
Hilti Roughening tools are available for element size ¢14-¢28.

2)

Design resistance

Rebar size

ETA-20/0541, issued 2021-09-04

8 | 910 | ¢12

| 914 | 916 | 918 | 920 | ¢24 | ¢25

| 928 | 930 | ¢32

Non-cracked concrete

Tension Rebar B500B Nrs [kN]| 13,4 | 28,0 | 37,8 | 45,8 | 45,8 | 60,2 | 72,7 | 85,9 | 99,8 |145,5|145,5|170,4
Shear Rebar B500B  Vra [kKN] | 9,3 14,7 | 20,7 | 28,0 | 36,7 | 46,7 | 57,3 | 82,7 | 90,0 |112,7|129,3| 147,3
Cracked concrete
Tension Rebar B500B Nra [KN] | 6,7 17,0 | 26,5 | 32,1 | 32,1 | 42,2 | 50,9 | 60,1 | 69,9 |101,8|101,8|119,3
Shear Rebar B500B  Vra [KN] | 9,3 14,7 | 20,7 | 28,0 | 36,7 | 46,7 | 57,3 | 82,7 | 90,0 |112,7|129,3| 147,3
Recommended load?

ETA-20/0541, issued 2021-09-04
Rebar size 98 | 910 | 912 | 914 | ¢16 | ¢18 | 920 | 924 | $25 | ¢28 | ¢30 | ¢32
Non-cracked concrete
Tension Rebar B500B  Nrc [KN] | 9,6 20,0 | 27,0 | 32,7 | 32,7 | 43,0 | 51,9 | 614 | 71,3 |103,9|103,9|121,7
Shear Rebar B500B  Vrwec [KN] | 6,7 10,5 | 14,8 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 |105,2
Cracked concrete
Tension Rebar B500B  Nrc [KN] | 4,8 12,1 | 189 | 229 | 229 | 30,1 | 36,3 | 42,9 | 49,9 | 72,7 | 72,7 | 85,2
Shear Rebar B500B  Vrwec [KN] | 6,7 10,5 | 148 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 |105,2

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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For diamond cored holes:
Characteristic resistance

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04

Rebar size 98 | 910 | 912 | ¢14 | 916 | 18 | ¢20 | 924 | ¢25 | 928 | $30 | ¢32
Non-cracked concrete
Tension Rebar B500B Nrk [kN] | 19,1 | 26,9 | 39,4 | 52,2 | 59,7 | 80,5 |101,4|128,8 |149,7 |218,2 | 218,2 | 255,6
Shear Rebar B500B Vrk [kN]| 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 70,0 | 86,0 |124,0|135,0|169,0|194,0 |221,0
Design resistance

ETA-20/0541, issued 2021-09-04
Rebar size 98 | 910 | 912 | 914 | 916 | 918 | $20 | ¢24 | ¢25 | ¢28 | 30 | ¢32
Non-cracked concrete
Tension RebarB500B  Nra [kN] | 10,6 | 14,9 | 21,9 | 29,0 | 28,4 | 38,4 | 48,3 | 61,4 | 71,3 |103,9(103,9|121,7
Shear Rebar B5S00B  Vra [kN] | 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 46,7 | 57,3 | 82,7 | 90,0 |112,7 |129,3|147,3
Recommended load?

ETA-20/0541, issued 2021-09-04
Rebar size 98 | 910 | 912 | 914 | 916 | 18 | 920 | 924 | ¢25 | $28 | 30 | 32
Non-cracked concrete
Tension Rebar B500B Nree [kN]| 7,6 | 10,7 | 15,6 | 20,7 | 20,3 | 27,4 | 34,5 | 43,8 | 50,9 | 74,2 | 74,2 | 86,9
Shear Rebar B5S00B  Vrwec [kN]| 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 33,3 | 41,0 | 59,0 | 64,3 | 80,5 | 92,4 |105,2

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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Seismic loading (for a single anchor) - Working life 50 years

All data in this section applies to:
- Correct setting (see setting)
- No edge distance and spacing influence
- Steel failure
- Base material thickness and embedment depth, as specified in the table
- Concrete C 20/25
- In-service temperate range |
(min. base material temperature -40 °C, max. long term/short term base material temperature: +24 °C/40 °C)
- dgap=1,0

Embedment depth and base material thickness in case of seismic performance category C1

ETA-20/0541, issued 2021-09-04
Rebar size ®8 | ¢10 | ¢12 | ¢14 | 916 | $18 | ¢20 | ¢24 | $25 | $28 | 30 | ¢32
Embedment depth het  [mm]| - 90 | 110 | 125 | 125 | 150 | 170 | 190 | 210 | 270 | 270 | 300
Base material thickness h [mm]| - 120 | 142 | 161 | 165 | 194 | 220 | 250 | 274 | 340 | 344 | 380
For hammer drilled holes, hammer drilled holes with hollow drill bitY and
diamond cored with Hilti roughening tool TE-YRT?:
Characteristic resistance in case of seismic performance category C1

ETA-20/0541, issued 2021-09-04
Rebar size $8 | $10 | $12 | ¢14 | ¢16 | ¢18 | $20 | $24 | $25 | $28 | $30 | $32
Tension Rebar B500B Nrkseis  [KN] - 25,0 | 33,8 | 40,9 | 40,9 | 53,8 | 64,9 | 76,7 | 89,1 |129,9|129,9|152,1
Shear Rebar B500B VRkseis  [KN] - 15,0 | 22,0 | 29,0 | 39,0 | 49,0 | 60,0 | 87,0 | 95,0 {118,0|136,0(155,0
D Hilti hollow drill bit available for element size $10-¢28.
2 Roughening tools are available for element size ¢14-¢28.
Design resistance in case of seismic performance category C1

ETA-20/0541, issued 2021-09-04
Rebar size 68 | $10 | $12 | ¢14 | ¢16 | $18 | ¢20 | ¢24 | $25 | $28 | ¢30 | $32
Tension Rebar B500B NRrdseis  [KN] - 16,7 | 225|273 |27,3|358|43,3|51,1|59,4 | 86,6 | 86,6 [101,4
Shear Rebar B500B Vrdseis  [KN] - 10,0 | 14,7 | 20,0 | 26,0 | 32,7 | 40,0 | 58,0 | 63,3 | 78,7 | 90,7 |103,3
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Materials

Mechanical properties
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Rebar size 08 | 910 | $12 | 914 | 616 | 918 | 620 | 024 | 025 | 628 | 30 | 632 | ¢36 | $40
S?Q]Qt?]l tensile ¢ N/mm?]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
Yield strength  f, [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Stressed

e cection | As [mm? | 50,3 | 785 | 113 | 154 | 201 | 254 | 314 | 452 | 491 | 616 | 707 | 804 | 1018|1257
Moment of

oot 2 W [mm?] | 50,3 | 98,2 | 170 | 269 | 402 | 573 | 785 | 1357 | 1534 | 2155 | 2650 | 3217 | 4580 | 6283
Material quality

Part Material

Rebar

EN 1992-1-1:2004 and AC:2010

1992-1-1/ NA:2013
fuk = fik = k - fyx

Bars and de-coiled rods class B or C with fyk and k according to NDP or NCL of EN

Setting information

Installation temperature range:

-5°Cto+40°C

Service temperature

range

Hilti HIT-RE 500 V4 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +55 °C +43 °C +55 °C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °C

Maximum 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.

Maximum 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 Maximum working time Minimum curing time
Tem? twork teure
5°C<Tem<-1°C 2h 168 h
0°C<Tem<4°C 2h 48 h
5°C<Tem<9°C 2h 24 h
10°C<Tem< 14 °C 15h 16 h
15°C<Tem <19 °C 1h 12 h
20°C<Tem <24 °C 30 min 7h
25°C<Tem <29 °C 20 min 6 h
30°C<Tem <34 °C 15 min 5h
35°C<Tem <39 °C 12 min 45h
Tem =40 °C 10 min 4 h

1
2)

The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.
The minimum temperature of the foil pack is +5° C.
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Setting details

Anchor fastening technology manual

ETA-20/0541, issued 2021-09-04 Hilti tech.
data
Rebar size $8 | $10 $12 014 | $16 | $18 | $20 | $24 | $25 | $28 | $30 | $32 | $36 | $40
Nominal diameter 10 | 12 )| 1ra) 30 | 30
of il bit do [mm]| 5| 4o |147[169] 18 | 20 | 22 | 25 | 50| 2on | 35 | 37 | 40 | 45 | 55
Effective hetmin=ho [mm]| 60 | 60 |70 | 70| 75 | 80 | 85 | 90 | 100|100 | 112 | 120 | 128 | 144 | 160
anchorage and drill
hole depth range ®  hetmax=ho [mm]| 160 | 200 |240|240| 280 | 320 | 360 | 400 | 480 | 500 | 560 | 600 | 640 | 720 | 800
Minimum base ‘ hef +30mm
material thickness ™" [mml 100 mm her + 2 do
Minimum spacing Smin [mm]| 40 | 50 |60 | 60 | 70 | 80 | 90 | 100 | 125 | 125 | 140 | 150 | 160 | 180 | 200
g’."”'m“m edge Crmin [mm]| 40 | 45 | 45|45 |50 | 50 | 60 | 65 | 70 | 70 | 75 | 80 | 80 | 180 | 200
istance
Critical spacing for [mm] 2 Cersp
splitting failure cnsh
h/h 3
1,0 her forh/hef22,0
Critical edge 204
distance for Cer,sp [mm] 4,6 het-1,8 h for 2,0 >h/her>1,3 13
splitting failure © ‘
2,26 het forh/her<1,3 ‘ ' Cerap
10hy  2.26hy

Critical spacing for
concrete cone ScrN [mm] 2 CerN
failure
Critical edge
distance for
concrete cone CorN [mm] 15 e
failure

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a  both given values for drill bit diameter can be used
B Netmin < Net < Netmax (Ner: @mbedment depth)

9 h: base material thickness (h 2 hy)

Installation equipment

Rebar size

98 | 010 | 912 | 914 | 916 | 918 | $20 | 924 | $25 | 928 | 930 | 932 | $36 | 940

Rotary hammer

TE 2 (-A) — TE 40(-A) TE40 — TESO

Diamond coring tools

DD EC-1, DD 100 ... DD 160 |-

Other tools

Compressed air gun, set of cleaning brushes, hollow drill bit,
roughening tool, dispenser, piston plug
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Drilling and cleaning diameters

Anchor fastening technology manual

Drilling Diamond coring Cleaning Installation
Rebar size | Hammer drill (HD) HOH?JVDg;icl)I Bit D(I:%r:}(r)]gd roug\;Nr::ahning ﬁ;_u;g Pis;:)TrlSpZIug
(DD) tool (RT)
do [mm] size [mm]
Come— €,:'=- [ e——=
$8 12 (109) 12 12 (109) - 12 (109) 12
$10 14 (129) 14 (129) 14 (129) - 14 (129) 14 (129)
012 16 (149) 16 (149) 16 (14 9) - 16 (149) 16 (149)
14 18 18 18 18 18 18
$16 20 20 20 20 20 20
$20 25 25 25 25 25 25
$25 32 32 32 32 32 32
$28 35 35 35 35 35 35
$30 37 - 37 - 37 37
40 - - - 40 40
$32
- - 42 - 42 42
$36 45 - - - 45P) 45b)
40D 550) - - - 55b) 55b)

®  Each of two given values can be used

®  Additional Hilti technical data.
9 No. cleaning required.

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
do [mm] .
- do [mm] size
nominal measured

18 17,910 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t0 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 34,9 to 35,2 35 35

Minimum roughening time troughen (troughen [sec] = hef [mm] /10)

het [Mm] troughen [S€C]
0 to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60
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Setting instructions

Anchor fastening technology manual

*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 V4.

Hammer drilled hole

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

=lalal=

Diamond Coring

=l=lal=

Diamond Coring + Roughening Tool
For dry and wet concrete only.

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

2X

(NI
LN

2X

Hammer drilling:
Cleaning for under water:

For all bore hole diameters doand all
bore hole depth ho.
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Hammer drilled flooded holes and
diamond cored holes:

For all drill hole diameters do and drill
hole depths ho.

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

Injection preparation

HDE 500

. HDM 330/500

=330ml/11.1fl.oz:  3x
F==500ml/ 16.91. 0z  4x

A

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

H\TS E

=T ]
HIT-RE-M

Injection method for drill hole depth
het > 250mm.

S5 HIT-OHC 2=
— HiT-oHw HIT-SZ
——c—A] HIT-REM

Injection method for overhead
application.
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Setting the element

<G

< \izizizi7AY 771 \}QQJM/M'

Setting element, observe working time

“twork" .

(.

V77717171 1717 77717

Setting element for overhead
applications, observe working time “twork”.

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-RE 500 V4 injection mortar
Rebar design (EN 1992-1-1, EOTA TR 069) / Rebar elements / Concrete

Injection mortar system

"1 =T LT LT

liiti HIT-RE 500 v4 Hilti HIT-RE 500 V4

Base material

Hilti HIT-RE 500 Va ‘%

Rebar
(98 - ¢40)

Anchor fastening technology manual

Benefits

Foil pack: HIT-RE 500 V4

(available in 330, 500
and 1400 ml cartridges)

Load conditions

SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening tool
for diamond cored applications

Allows the design of post-
installed, moment-resisting
reinforced concrete connections
under static loading conditions
without using a splice
configuration according to TR 069
Suitable for concrete C 12/15 to
C 50/60

ETA Data for 100 years working
life

High loading capacity

Suitable for dry and water
saturated concrete
Non-corrosive to rebar elements

Long working time at elevated
temperatures

Cures down to -5 °C
Odourless epoxy

|

[} & r—
4'“'1

100

Concrete
(cracked)

Concrete
(non-cracked)

Installation conditions

SCSo—
Hammer Diamond
drilling coring

Approvals / certificates

Dry concrete

® saf
V¥ 58°

Hilti SafeSet
technology

(]
Wet Static/
concrete quasi-static

YEARS
Seismic Fire Working life
resistance 100 years,

Other informations

***i

European
Technical

Assessment

conformlty

-celm

PROFIS
Engineering
design
Software

Description

Authority / Laboratory

No. / date of issue

European technical assessment @

CSTB, Marne la Vallée

ETA-20/0539 / 2022-07-05

European technical assessment ?)

CSTB, Marne la Vallée

ETA-20/0540 / 2021-07-09

Allgemeine Bauartgenehmigung

DIBt, Berlin

Z-21.8-2123/ 2021-01-28

Engineering Judgement (120-y working

life based on EAD 330087-01-0601)

BERMEIGSTER, Vienna

No.: 07/2021

Engineering Judgement (120-y working
life based on EAD 332402-00-0601-v01)

BERMEIGSTER, Vienna

No.: 04/2022

a)
b)

All data given in this section according to ETA-20/0539 issue 2022-07-05 (if not stated otherwise).
All data given in this section according to ETA-20/0540 issue 2022-07-09 (if not stated otherwise).
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Static and quasi-static loading

Static design acc. to EN 1992-1-1

Design bond strength in N/mm? for good bond conditions for service life of 50 and 100 years?

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT?:

ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$8 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
¢34 1,6 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
$36 1,6 1,9 2,2 2,6 2,9 3,2 3,5 3,8 4,1
40 15 1,8 2,1 2,5 2,8 3,1 3.4 3,7 3,9

D For poor bond conditions multiply the values by 0,7.
2 Hilti hollow drill bit available for element size $10-¢28.
®  Roughening tools are available for element size ¢14-¢28.

For diamond cored holes (wet):

ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60

$8 - $12 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,0
$14-¢ 16 1,6 2,0 2,3 2,7 3,0 34 3,7 3,7 3,7
18 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,4 3,4 3,4
¢34 1,6 2,0 2,3 2,6 2,9 3,3 3,3 3,3 3,3
$36 1,6 19 2,2 2,6 2,9 3,2 3,2 3,2 3,2
$40 1,5 1,8 2,1 2,5 2,8 2,8 2,8 2,8 2,8

D For poor bond conditions multiply the values by 0,7.

Increasing factors in concrete

ETA 20/0540, issued 2021-07-09

Drilling method Concrete class Rebar size
98 | 910 | 912 [ 914 | 916 | 920 [ 925 | 928 | 30 [ ¢32 [ 936 | ¢40

Hammer drilled holes C30/37 1,04
Hammer drilled holes
with hollow drill bit 40750 1.07
Diamond cored holes C50/60 1,09
Diamond cored holes | 34,37 _ c50/60 . 1,0 .
with roughening tool

Minimum anchorage length and minimum lap length

The minimum anchorage length /omin and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor ai, in the table below.

Amplification factor aj, for the min. anchorage length and min. lap length:

Hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT?

ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 | C16/20 | C20/25 | C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$8 - $40 1,0

D Hilti hollow drill bit available for element size $10-¢28.
2 Roughening tools are available for element size ¢14-¢28.
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Diamond cored holes (wet)
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ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 | c16/20 | c20/25 | C25/30 | C30/37 | C35/45 | C40/50 | c45/55 | C50/60
48 - 12 1,0
$14 - $36 Linear interpolation between diameters
$40 10 | 10 | 10 | 10 12 13 | 14 | 14 1,4
Anchorage length for characteristic steel strength fyx= 500 N/'mm? for good conditions
Hammer drilling
. Concrete foa lo.min® lb.min? lod,y,a2=1°) lbd,y, a2=0.7" Imax®
Rebar-size class
[N/mm?] [mm] [mm] [mm] [mm] [mm]
C20/25 2,3 200 113 378 265 1000
08 C50/60 4,3 200 100 202 142 1000
C20/25 2,3 213 142 473 331 1000
¢10 C50/60 4,3 200 100 253 177 1000
912 C20/25 2,3 255 170 567 397 1200
C50/60 4,3 200 120 303 212 1200
914 C20/25 2,3 298 198 662 463 1400
C50/60 4,3 210 140 354 248 1400
C20/25 2,3 340 227 756 529 1600
¢16 C50/60 4,3 240 160 404 283 1600
$20 C20/25 2,3 425 284 945 662 2000
C50/60 4,3 300 200 506 354 2000
$25 C20/25 2,3 532 354 1181 827 2500
C50/60 43 375 250 632 442 2500
$28 C20/25 2,3 595 397 1323 926 2800
C50/60 4,3 420 280 708 495 2800
C20/25 2,3 638 425 1418 992 3000
430 C50/60 4,3 450 300 758 531 3000
932 C20/25 2,3 681 454 1512 1059 3200
C50/60 4,3 480 320 809 566 3200
936 C20/25 2,2 800 534 1779 1245 3200
C50/60 4,1 540 360 954 668 3200
$40 C20/25 2,1 932 621 2070 1449 3200
C50/60 3,9 600 400 1115 780 3200

1) Minimum anchorage length for overlap join in case of: as = 1,5

2) Minimum anchorage length for simply supported connections
3) Anchorage length for simply supported connections in case of: a;= a,= a;= a,= as= 1. - (design for yielding)

4) Anchorage length for simply supported connections in case of: a;= 03= 0,= as= 1; a,= 0.7 - (design for yielding)
5) Maximum feasible embedment depth due to mortar installation limitations.
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Static design acc.to EOTA TR 069
Design parameter for working life of 50 and 100 years?

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT 3

ETA 20/0539, issued 2022-07-05

Rebar size
68 | 910 | 12 | 13 | 14 | 16 | 18 | 920 | 922 | $24 | $25 | $28 | $30 | $32 | $36 |40

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Characteristic resistance

e [NNmm?] | 10 | 15 | 15 | 15|15 |15 | 14 | 14 |14 | 14 | 14 |14 | 13| 13 | 12 | 11
ucr

Characteristic resistance

[NNmm?] | 10 | 15 | 15 | 15|15 |15 | 14 | 14 |14 | 14 | 14 |14 | 13| 13 | 12 | 11
TRK,100,ucr

Bond-splitting failure

Product basic factor Ak [-] 4.4

Exponent for influence of
concrete compressive [] 0,29
strength spl

Exponent for influence of

rebar diameter ¢ sp2 [ 0,27
Exponent for influence of

concrete cover sp3 [ 0,68
Exponent for influence of [] 0.35
side concrete cover sp4 '
Exponent for influence of [] 0.60

anchorage length Ib1l

Influence of cracked concrete on combined pullout and concrete cone failure

Factor for influence of
cracked concrete Qcr
1)

[ 1,00|0,96(0,90|0,88|0,85|0,82|0,78|0,76|0,73|0,71{0,70|0,68 | 0,66 | 0,65 | 0,62 | 0,60

Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
2 Hilti hollow drill bit available for element size $10-¢28.
9 Hilti Roughening tools are available for element size $14-¢28.

For diamond coring:

: ETA 20/0539, issued 2022-07-05
Rebar size
98 | 910 | 912 | 913|914 [ 916 | 918 | 920 | 922 | 924 | 925 | 928] 930 | 932 | 436 940
Combined pullout and concrete cone failure in non-cracked concrete C20/25
TCRTaraCte”s“c resistance | r\/mm2)| 9,5 | 9,5 | 9,5 9.5 | 95| 95|95 | 9595|9595 10 | 10 | 10 2
,ucr
Characteristic resistance |\, 211 95| 95| 95| 9,5|95|95]95|95|95|95|95]| 10| 10| 10 2
TRk,100,ucr
Bond-splitting failure
Product basic factor Ak [ 4,4 2)
Exponent for influence of
concrete compressive [] 0,26 2)
strength spl
Exponent for influence of [] 0.25 2)
rebar diameter ¢ sp2 ’
Exponent for influence of [] 0.52 2)
concrete cover sp3 '
Exponent for influence of [] 0.26 2)
side concrete cover sp4 ’
Exponent for influence of [] 0,65 2)
anchorage length Ib1
Influence of cracked concrete on combined pullout and concrete cone failure
Factor for influence of [] 0.5 2
cracked concrete Qcr

1) Temperate range I: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C);
2) No performance assessed
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Seismic loading

Seismic design acc. to EN 1998-1

Design bond strength according to in N/'mm? for good bond conditions for working life of 50 and 100 years?®

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT 3

Anchor fastening technology manual

ETA-20/0540, issued 2021-07-09
Rebar size Concrete class
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
¢8 - ¢32 2,0 2,3 2,7 3,0 34 3,7 4,0 43
¢34 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4.2
$36 1,9 2,2 2,6 2,9 3,2 3,5 3,8 41
$40 1,8 2,1 2,5 2,8 31 3,4 3,7 3,9
D For poor bond conditions multiply the values by 0,7.
2 Hilti hollow drill bit available for element size ¢10-¢28.
¥ Hilti Roughening tools are available for element size $14-¢28.
For diamond cored holes:
ETA-20/0540, issued 2021-07-09
Rebar size Concrete class
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
12 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,0
$13 - $32 2,0 2,3 2,7 3,0 3,3 3.4 34 34
934 1,9 2,3 2,3 2,3 2,3 2,3 2,3 2,3
$36 19 2,2 2,2 2,2 2,2 2,2 2,2 2,2
$40 1,8 2,1 2,1 2,1 2,1 2,1 2,1 2,1
Y For poor bond conditions multiply the values by 0,7.
Seismic design acc.to EOTA TR 069
Design parameter under seismic action for working life of 50 and 100 years®
For hammer drilled holes, hammer drilled holes with hollow drill bit?
ETA 20/0539, issued 2022-07-05
Rebar size
¢8 | $10 | §12 | 13 | p14 | $16 | 18 | $20 | 922 | $24 | $25 | $28 | $30 | 632 | $36 | p40
Pull-out failure
Reduction factor for pull-out
resistance under seismic [[1 |os61 0,83 0,65
action oteg,p
Influence of cracked concrete on bond resistance trd
Factor for influence of [1 |1.00]096|090|0,88|085|082|078|076|0,73|0,71|0,70|0,68 0,66 |0,65|0,62|0,60
cracked concrete Qcr,03
Factor for influence of [] |o79|081|082|083|084[082|078|0,76|0,73|0,71|0,70 | 0,68|0,66|0,65|0,62|0,60
cracked concrete Qcr,05
Factor for influence of [] |o59|061|063(064065|067|069071|0,72|0,71|0,70]0,68|0,66|0,65|062|0,60
cracked concrete Qcr,08
Bond-splitting failure
Reduction factor for bond-
splitting resistance under [] 0,95
seismic action oeq,sp

D For poor bond conditions multiply the values by 0,7.
2 Hilti hollow drill bit available for element size $10-¢28.
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Fire resistance

Temperature reduction factor ks(0) for concrete class C20/25 for good bond conditions
according to ETA-20/0540 for working life of 50 and 100 years?

Temperature reduction factor k vs. temperature
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The design value of the bond resistance fnai under fire exposure has to be calculated by the following equation:

y -
foasi = Kpa(0) * foapir * Wcﬁ for a working life of 50 years

Ye for a working life of 100 years

foa,fi100y = Kb fi,100y(0) * foa,pir 100y * —
Jfi

651,24 - g~ 1115

<10 for a working life of 50 years
foapr * 4,3

with 8 <305°C: koi(8) =

651,24 - 1115

foa,pir,100y © 4.3

. = <
kb fi100y(0) =10 tora working life of 100 years

0 > 305°C: Ky £(0) = Ky £i100y(8) = 0,0

fpafi,50y = Design value of the bond resistance in case of fire in N/mmz (service life 50 years).

foa,fi100y = Design value of the bond resistance in case of fire in N/mm2 (service life 100 years).

() = Temperature in °C in the mortar layer.

kp, i (0) = Reduction factor under fire exposure.

Ky, £i,100y(0) = Reduction factor under fire exposure for a working life of 100 years.

foa PR = Design value of the bond resistance in N/mm2 in cold condition according to Table C3 or C6 of ETA
20/0540 considering the concrete classes, the rebar diameter, the drilling method and the bond
conditions according to EN 1992-1-1.

fba,pir 100y = Design value of the bond strength in N/mm?2 in cold condition according to Table C3 or Table C6
considering the concrete classes, the rebar diameter, the drilling method and the bond conditions
according to EN 1992-1-1 for a working life of 100 years.

Ye = Partial safety factor according to EN 1992-1-1

Y fi = Partial safety factor according to EN 1992-1-2

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1- 1:2004+AC:2010 Equation 8.3 using the temperature-dependent bond resistance fd,ii.
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Materials

Mechanical properties

Rebar size 08 | ¢10 | ¢12 | $13 | ¢14 | ¢16 | $18 | $20 | ¢24 | $25 | $28 | $30 | $32 | $36 | $p40
Nominal tensile
strength fuk
Yield
strength fyk
Stressed cross-
section As

Moment of
resistance W

N/mm?]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550

N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

[mm?]| 50,3 | 78,5 | 113 | 133 |154 | 201 | 254 | 314 | 452 | 491 | 616 | 707 | 804 |1018 [1257

[mm3]| 50,3 [98,2 | 170 | 216 | 269 | 402 | 573 | 785 |1357 |1534 | 2155|2650 |3217 (4580 |6283

Material quality

Part Material

Bars and de-coiled rods class B or C with fyx and k according to NDP or NCL
of EN 1992-1-1/ NA:2013

fuk = fx = kK - fyk

Rebar
EN 1992-1-1:2004 and AC:2010

Fitness for use

Some creep tests have been conducted in accordance with EAD 330087 in the following conditions: in dry
environment at 50 °C during 90 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-RE 500 V4: low
displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemicals tested Content Resistance Chemical tested Content Resistance
(%) (%)

Toluene 47,5 + Sodium hydroxide 20% 100 -
Iso-octane 30,4 + Triethanolamine 50 -
Heptane 17,1 + Butylamine 50 -
Methanol 3 + Benzyl alcohol 100 -
Butanol 2 + Ethanol 100 -
Toluene 60 + Ethyl acetate 100 -
Xylene 30 + Methyl ethyl ketone (MEK) 100 -
Methylnaphthalene 10 + Trichlorethylene 100 -
Diesel 100 + Lutensit TC KLC 50 3 +
Petrol 100 + Marlophen NP 9,5 2 +
Methanol 100 - Water 95 +
Dichloromethane 100 - Tetrahydrofurane 100 -
Mono-chlorobenzene 100 0 Demineralized water 100 +
Ethylacetat 50 + Salt water saturated +
Methylisobutylketone 50 + Salt spray testing - +
Salicylic acid- 50 + SOz - +
Acetophenon 50 + Enviroment/wheather - +
Acetic acid 50 - QOil for formwork (forming oil) 100 +
Propionic acid 50 - Concentrate plasticizer - +
Sulfuric acid 100 - Concrete potash solution - +
Nitric acid 100 - Concrete potash solution - +
Hydrochloric acid 36 - Saturated suspension of i N
Potassium hydroxide 100 - borehole cuttings

+ Resistant
- Not resistant
o0 Partially Resistant
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Setting information

Installation temperature range

-5°Cto +40 °C

Service temperature range

Anchor fastening technology manual

Hilti HIT-RE 500 V4 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.

ETA-20/0540

Temperature range

Base material temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

ETA-20/0539

Temperature range

Base material temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +55 °C +43 °C +55°C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °C

Maximum short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as result of diurnal

cycling.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Working time and curing time¥

of tggrggsega%ua[tirial Maximum working time Initial curing time Minimum curing time
Tem? twork teure,ini teure
5°C<Tem<-1°C 2h 48 h 168 h
0°C<Tem<4°C 2h 24 h 48 h
5°C<Tem<9°C 2h 16 h 24 h
10°C<Tem<14°C 15h 12 h 16 h
15°C<Tem <19 °C 1h 8h 16 h
20°C<Tem <24 °C 30 min 4 h 7h
25°C<Tem <29 °C 20 min 35h 6h
30°C<Tem <34°C 15 min 3h 5h
35°C<Tem <39°C 12 min 2h 45h
Tem =40 °C 10 min 2h 4 h

1)
2)

The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.
The minimum temperature of the foil pack is +5° C.
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Installation equipment
Rebar size 08 | 910 | 912 | 913 | 914 | 916 | $18 | $20 | 924 | 925 | 928 | 932 | ¢34 | $36 | 40
Rotary hammer TE 2 (-A)- TE 40(-A) TE40 — TE8O0
Blow out pump (het < 10-d) -
Compressed air gun®
Set of cleaning brushes®, dispenser, piston plug
Roughening tools

®  Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
®  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm.

Other tools

Minimum concrete cover cmin Of the post-installed rebar

Minimum concrete cover Cmin [Mm)]
Drilling method Rebar size . o . . o .
Without drilling aid With drilling aid
Hammer drilling (HD) and (HDB) <25 30+006-h22¢ 30+002-122¢
6225 40+ 0,06 - k=22 - ¢ 40+002-22-¢ [Tk
o $<25 50 +0,08 - I 50+0,02- I || o
Compressed air drilling (CA) \ r
6225 60+008 -k22-¢ |60+002-h=22-¢ || '
Diamond coring in wet (PCC) dry $<25 Drill stand works like | 30 +0,02-h22-¢
(BD) ¢ 225 a drilling aid 40+0,02-h22-¢
Diamond coring with Roughening $ <25 30+0,06-v22-¢ 30+002-W22-9¢
tool TE-YRT (RT) 225 40 +0,06 - k=2 - ¢ 40+0,02-22-¢
Dispenser and corresponding maximum embedment depth £y max
. HDM 330, HDM 500 I HDE 500 l HIT-P8000D
Rebar size Zomax [MM]
08 1000 -
$10 1000 -
$12 1200 1200
1000
$13 1300 1300
¢14 1400 1400
$16 1600 1600
$18 700 1800 1800
$20 600 2000 2000
$22 500 1800 2200
624 300 1300 2400
$25 300 1500 2500
$26 300 1000 2600
$28 300 1000 2800
$30 1000 3000
$32 700
¢34 - 600
3200
$36 600
$40 400
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Drilling diameters

Anchor fastening technology manual

Drilling Diamond coring
Rebar size Hammer drill | Hollow Drill Bit Compressed air Dry Wet With roughening
(HD) (HDB)®) drill (CA)®) (PCC)b)) (DD)9 tool (RT)®
do [mm]
W w = | RN =

$8 12 (109) 12 - - 12 (109) -
$10 14 (129) 14 (129) - - 14 (129) -
912 16 (14 ) 16 (14 ) 17 16 (149) -
912/ HZA(-R) M12 16 16 - - 16 -
$13 16 16 17 - 16 -
614 18 18 17 - 18 18
$16 20 20 20 - 20 20
$18 22 22 22 - 22 22
20 25 25 26 - 25 25
$22 28 28 28 - 28 28
$24 32 (309) 32 (309) 32 35 32 32
025 32 (309) 32 (309) 32 35 32 32
026 35 35 35 35 35 35
28 35 35 35 35 35 35
$30 37 - 37 35 37 -
$32 40 - 40 47 40 -
$34°) 45 - 42 47 45 -
$36°) 45 - 45 47 47 -
$40°) 55 - 57 52 52 -

a)
b)

)

Each of two given values can be used.

No cleaning required.
Only for EN 1992-1-1 design, not available for TR 069 design.

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
do[mm] )
- do [mm] size
nominal measured

18 17,9 t0 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t022,2 22 22
25 24,9 to 25,2 25 25
28 27,9 t0 28,2 28 28
30 29,910 30,2 30 30
32 31,9t032,2 32 32
35 34,9 t0 35,2 35 35

Minimum roughening time troughen (troughen [sec] = hef [mm] /10)

het [mm] troughen [sec]
0to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60
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Setting instructions

Anchor fastening technology manual

*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 V4.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

mlmlels

Diamond Drilling (DD)

L

TEVAT| g
T E ) I i ‘
|

Diamond Drilling + Roughening Tool
(DD+RT)

Cleaning (Inadequate hole cleaning=poor load values.)

Hammer Drilling:

Manual cleaning (MC)
For drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer Drilling:

Compressed air cleaning (CAC)
For all drill hole diameters do and drill
hole depths ho < 20-d.
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Diamond cored holes:

For all drill hole diameters do and drill
hole depths ho.

Diamond cored holes with Hilti
roughening tool:

For all drill hole diameters do and drill
hole depths ho.

P 8000 D

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

ez @

=T ]
HIT-RE-M

Injection method for drill hole depth
het > 250mm.

= HIT-OHC = -
— HiT-oHW HIT

Injection method for overhead
application.
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Setting the element

twork
® Setting element, observe working time
“twork”.

W/l

d Id

\ L [
}o \ Y/
) 7

)

Setting element for overhead
applications, observe working time “twork”.

@ twork

Apply full load only after curing time

bl
VaVaVdlalalard

YdVdValalaladlararar
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Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button

169 of 973



=T

HIT-RE 500 V3 injection mortar
Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

1 T ST T

Hiiti HIT-RE 500 V3 Hilti HIT-RE 500 V3

L R

Base material

Concrete
(cracked)

Concrete
(non-cracked)

Load conditions

— - ¢

Static/ Seismic,
quasi-static ETA-C1, C2

Fire
resistance

a) Applications only with HAS-U anchor rods

Approvals / certificates

Hilti HIT-RE 500 V=

o R T

Foil pack: HIT-RE 500 V3

(available in 330, 500
and 1400 ml cartridges)

Anchor rod:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
AM 8.8 (HDG)
(M8-M39)

Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

Installation conditions

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening
tool for diamond cored
applications

- Suitable for cracked/non-cracked
concrete C 20/25 to C 50/60

- High loading capacity
- Suitable for dry and water
saturated concrete

- Hilti Technical Data for under
water application

- High corrosion resistance

- Long working time at elevated
temperatures

- Cures down to -5°C
- Odourless epoxy

R SAFEET
Hammer Diamond Hilti SafeSet Small edge Variable
drilled holes drilled technology distance and embedment
holes spacing depth
Other information
o ( e A4 HCR
x x .

Fext 31 6 h|ghM0
European CE conformity PROFIS Corrosion High
Technical Engineering resistance corrosion

Assessment design resistance @
Software

Description

Authority / Laboratory

No. / date of issue

European Technical Assessment @

CSTB

ETA-16/0143 / 2019-05-14

Shockproof fastenings in civil
defence installations

Federal Office for Civil Protection,
Bern

BZS D 16-601/ 2016-08-31

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 2019-05-14.
b) Fire test report only available for HAS-U rods.
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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

- Base material thickness, as specified in the table

- Concrete C 20/25, fck,cube = 25 N/mm?2

- Temperature range |: -40 °C to +40 °C
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)

- Short term loading. For long term loading please apply ysus.
e Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti
roughening tool: ysus = 0.88

Embedment depth @ and base material thickness

Anchor fastening technology manual

ETA-16/0143, issue 2019-05-14

Hilti technical data

Anchor size M8 | M10| M12| M16| M20 | M24 | M27 | M30 | M33 | M36 | M39
HAS-U

Eff. anchorage depth [mm] | 80 90 | 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 360
Base material thickness [mMm] | 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

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 18,0 | 29,0 | 42,0 | 76,9 | 122 | 168 | 205 | 244 286 330 376
HAS-U 8.8, AM 29,0 | 46,0 | 635 | 76,9 | 122 | 168 | 205 | 244 286 330 376
Tension Nrk  HAS-U A4 [kN] | 26,0 | 41,0 | 59,0 | 76,9 | 122 | 168 | 205 | 244 | 286 | 330 | 376
HAS-U HCR 29,0 | 46,0 | 63,5 | 76,9 | 122 | 168 | 205 | 244 | 286 | 330 | 376
HIS-N 8.8 25,0 | 46,0 | 67,0 [121,9| 116 - - - - - -
HAS-U 5.8 9,0 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 115 | 140 | 174 | 204 | 244
HAS-U 8.8, AM 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 | 224 | 278 | 327 | 390
Shear Vrk HAS-U A4 [kN] | 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 | 140 | 174 | 204 | 244
HAS-U HCR 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 | 196 | 174 | 204 | 244
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - - - - -
Cracked concrete
HAS-U 5.8 15,1 | 22,6 | 39,4 | 53,8 | 85,3 | 117 | 143 | 171 - - -
HAS-U 8.8, AM 15,1 | 22,6 | 39,4 | 53,8 | 85,3 | 117 | 143 | 171 - - -
Tension Nr«  HAS-U A4 [KN] | 15,1 | 22,6 | 39,4 | 53,8 | 85,3 | 117 | 143 | 171 - - -
HAS-U HCR 15,1 | 22,6 | 39,4 | 53,8 | 85,3 | 117 | 143 | 171 - - -
HIS-N 8.8 25,0 | 44,4 | 53,8 | 85,3 | 113 - - - - - -
HAS-U 5.8 9,0 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 115 | 140 - - -
HAS-U 8.8, AM 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 | 224 - - -
Shear Vrk HAS-U A4 [kN] | 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 | 140 - - -
HAS-U HCR 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 | 196 - - -
HIS-N 8.8 13,0 | 23,0 | 34,0 | 63,0 | 58,0 - - - - - -

1) Hilti hollow drill bit available for element size M12-M30.
2) Roughening tools are available for element size M16-M30.
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Design resistance
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ETA-16/0143, issue 2019-05-14

Hilti tech. data

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 12,0 | 19,3 | 28,0 | 45,8 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
HAS-U 8.8, AM 8.8 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
Tension Nra  HAS-U A4 [KN]| 13,9 | 21,9 | 31,6 | 458 | 72,7 | 99,8 | 80,4 | 98,3 | 121 | 143 | 171
HAS-U HCR 193 | 280 | 37.8 [ 458 | 727 | 99,8 | 122 | 146 | 142 | 164 | 187
HIS-N 8.8 16,7 | 30,7 | 44,7 | 72,7 | 77,3 | - - - - - -
HAS-U 5.8 7.2 | 120168 | 312 | 488 [ 704 | 920 | 112 | 139 | 163 | 195
HAS-U 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 | 222 | 262 | 312
Shear Vrgd HAS-U A4 [kN]| 83 | 12,8 | 19,2 | 353 | 55,1 | 79,5 | 48,3 | 58,8 | 73,1 | 85,7 | 103
HAS-U HCR 120|184 | 27,2 | 504 | 784 | 70,9 | 92,0 | 112 | 87,0 | 102 | 122
HIS-N 8.8 10,4 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -
Cracked concrete
HAS-U 5.8 101|151 | 263 [ 321|509 | 699|854 102 | - | - [ -
HAS-U 8.8, AM 8.8 101|151 | 263 (321509 699|854 102 [ - | - [ -
Tension Nra  HAS-U A4 [kN]| 101 | 151 [ 26,3 | 32,1 [ 509 | 69,9 | 804 [ 983 | - [ - | -
HAS-U HCR 101|151 | 263 [321]509 699|854 102 [ - | - [ -
HIS-N 8.8 167 | 265|321 (509 [674 ] - | - - HIEE
HAS-U 5.8 72 | 120|168 | 31,2 | 488 | 70,4 | 92,0 | 112 - - -
HAS-U 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 - - -
ShearVra  HAS-U A4 [kN]| 83 | 128 [ 192|353 551|795 483|588 | - [ - | -
HAS-U HCR 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 | 112 - - -
HIS-N 8.8 104 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -

1) Hilti hollow drill bit available for element size M12-M30.

2) Roughening tools are available for element size M16-M30.
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Hilti technical data

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 8,6 | 13,8 | 20,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 117 133
HAS-U 8.8, AM 13,8 | 20,0 | 27,0 | 32,7 | 519 | 71,3 | 87,1 | 104 | 101 117 133
Tension Nrec  HAS-U A4 [kN] | 9,9 | 15,7 | 225 | 32,7 | 519 | 71,3 | 57,4 | 70,2 | 86,7 102 | 122
HAS-U HCR 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 | 117 | 133
HIS-N 8.8 1191219 31,9 | 51,9 | 55,2 - - - - - -
HAS-U 5.8 51 8,6 | 12,0 22,3 |34,9 | 50,3 |65,7|800 | 994 117 | 139
HAS-U 8.8, AM 86 | 131|194 |36,0 560|806 | 105 | 128 | 159 | 187 | 223
Shear Vrec HAS-U A4 [kN] 6,0 9,2 | 13,7 | 25,2 | 39,4 | 56,8 | 345 | 42,0 | 52,2 61,2 | 73,2
HAS-U HCR 86 |13,1] 194 | 36,0 | 56,0 | 50,6 | 657 | 80,0 | 62,1 | 729 |87,1
HIS-N 8.8 7,4 | 131|194 | 36,0 | 33,1 - - - - - -
Cracked concrete
HAS-U 5.8 72 (108|188 (229|363 (499|610 |727| - - -
HAS-U 8.8, AM 72 |10,8| 188|229 | 36,3 |49,9 | 61,0 | 72,7 - - -
Tension Nree HAS-U A4 [kN] | 7,2 | 10,8 | 18,8 | 22,9 | 36,3 | 49,9 | 57,4 | 70,2 - - -
HAS-U HCR 72 |108| 188|229 | 36,3 |49,9 | 61,0 | 72,7 - - -
HIS-N 8.8 119|189 | 22,9 | 36,3 | 48,1 - - - - - -
HAS-U 5.8 51 | 86 | 12,0223 |349|503 657|800 - - -
HAS-U 8.8, AM 86 |13,1|194 | 36,0 | 56,0 | 80,6 | 105 | 128 - - -
Shear Vrec HAS-U A4 [kN] | 6,0 | 9,2 | 13,7 | 252|394 |568 | 345|420 | - - -
HAS-U HCR 86 | 13,1 |194 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 | - - -
HIS-N 8.8 74 131|194 (360|331 | - - - - - -

a) With overall partial safety factor for action y=1,4.

national regulations.

For diamond drilling:

Characteristic resistance

The partial safety factors for action depend on the type of loading and shall be taken from

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
) HAS-U 5.8 18,0 29,0 42,0 76,9 122 167 205 244
Tension Nrk [kN]
HIS-N 8.8 25,0 46,0 67,0 122 116 - -
HAS-U 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115 140
Shear Vr« [kN]
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - -
Design resistance
Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
) HAS-U 5.8 12,0 19,3 28,0 32,7 51,9 71,3 87,1 104
Tension Nrd [KN]
HIS-N 8.8 16,7 24,4 32,7 51,9 68,8 - -
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112
Shear Vrd [kN]
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - -
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Recommended loads P

Anchor size | M8 | m10 | M12 | mM16 | M20 | M24 | m27 | M30
Non-cracked concrete
] HAS-U 5.8 8,6 13,8 20,0 23,4 37,1 50,9 62,2 74,2
Tensile Nrec [kN]
HIS-N 8.8 11,9 17,5 23,4 37,1 49,1 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
Shear Vrec [KN]
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

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.

Seismic resistance
All data in this section applies to:
- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steel failure
- Anchor HAS-U strength class 8.8, anchor AM 8.8
- Base material thickness, as specified in the table
- One typical embedment depth as specified in the table
- Concrete C 20/25, fek,cube = 25 N/mm2
- Temperature range |

(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)

- dgap=1,0 (using Hilti seismic filling set)

Embedment depth and base material thickness for seismic C2 ® and C1

Anchor size | M8 [ m10 [ m12 [ m16 | mM20 [ m24 [ m27 [ m30
HAS-U

Eff. Anchorage depth [mm] 80 90 110 125 170 210 240 270
Base material thickness [mm] 110 120 140 161 214 266 300 340
HIS-N

Eff. Anchorage depth [mm] 90 110 125 170 205 - - -
Base material thickness [mm] | 120 146 169 226 269 - - -

a) C2 seismic approval only available for HAS-U rods.
For hammer drilled holes, hollow drill bit and diamond cored with roughening tool:

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 mM27 M30
Tensile Nrk  HAS-U 8.8, AM 8.8  [kN] - - - 37,1 57,7 80,8 102 132
\|/-|vf\fisllit1jg858e't AM 8.8 - - - 46,0 77,0 103 - -
ShearVe«  {asuss AMBS
I ' - - - 40,0 71,0 90,0 121 135
w/o filling set

Design resistance in case of seismic performance category C2
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Nra  HAS-U 8.8, AM 8.8  [kN] - - - 24,7 38,5 53,8 67,9 88,2

HAS-U 8.8, AM 8.8
w/ filling set

HAS-U 8.8, AM 8.8
w/o filling set

- - - 36,8 | 616 | 824 - -

Shear Vrd [kN]

- - - 32,0 56,8 72,0 96,8 108

For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:
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Characteristic resistance in case of seismic performance category C1

Anchor size M8 | MIO | M12 | M16 | M20 | M24 | M27 | M30
Tonsile N AS-UB8, AMBS | 137 | 226 | 378 | 457 | 725 | 996 | 122 | 145
" "HIs-N 8.8 250 | 378 | 457 | 725 | 96.1 - - -
HAS-U 8.8, AM 8.8 150 | 230 | 340 | 630 | 980 | 141 | 184 | 224
Shear Vrk [KN]
HIS-N 8.8 90 | 160 | 240 | 440 | 41,0 - - -

Design resistance in case of seismic performance category C1

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
. HAS-U 8.8, AM 8.8 9,1 15,1 25,2 30,5 48,4 66,4 81,1 96,8

Tensile Nrd [kN]

HIS-N 8.8 16,7 25,2 30,5 48,4 64,0 - - -

HAS-U 8.8, AM 8.8 12,0 18,4 27,2 50,4 78,4 113 147 179
Shear Vrd [kN]

HIS-N 8.8 7,2 12,8 19,2 35,2 32,8 - - -
Materials

Mechanical properties for HAS-U

: ETA-16/0143, issue 2019-05-14 03 e A

Anchor size data
M8 | M10 | M12 | M16 | M20 | M24 | M27 [ M30 | M33 | M36 | M39
HAS-U 5.8(F) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal HAS-U 8.8(F) 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
tensile AM 8.8(HDG) [N/mm?] [ 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength fux HAS-U A4 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
HAS-U HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700 | 500 | 500 | 500
HAS-U 5.8(F) 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
_ HAS-U 8.8(F) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
gle'd strength -~ I 8.8(HDG) [N/mm?] | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HAS-U A4 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210 | 210 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400 | 250 | 250 | 250
f;ﬁisosrfifross' HAS-UAM 8.8 [mm? |36,6| 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
mggg:csz HAS-UAM 8.8 [mm?] |31,2|62,3 | 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301

Mechanical properties for HIS-N

. ETA-16/0143, issue 2019-05-14
Anchor size

M8 M10 M12 M16 M20
_ HIS-N 490 490 460 460 460
Nominal Screw 8.8 800 800 800 800 800
tensile HIS-RN (N/mm?] 700 700 700 700 700

strength fuue — 277
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength Screw 8.8 IN/mm?] 640 640 640 640 640
fyk HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed cross- HIS-(R)N (mm?] 51,5 108 169 256 238
section As Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N [mmd] 145 430 840 1595 1543
resistance W  Screw 31,2 62,3 109 277 541
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Part

Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

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 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile

HAS-U A4 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

HAS-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

Material quality for HIS-N

Screw 70

Part Material
Internal )
- . >
HIS-N threaded sleeve C-steel 1.0718; Steel galvanized = 5 ym
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized =25 ym
mtrzg‘da; d 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
-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
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 |

-40 °C to +40 °C

+24 °C

+40 °C

Temperature range |l

-40 °C to +70 °C

+43 °C

+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 tcurel)

-5°Cto-1°C 2h 168 h
0°Cto4°C 2h 48 h
5°Cto9°C 2h 24 h
10°Cto 14 °C 15h 16 h
15°Cto 19 °C 1lh 12 h
20°Cto24°C 30 min 7h
25°Cto29°C 20 min 6 h
30°Cto34°C 15 min 5h
35°Cto39°C 12 min 4,5h
40 °C 10 min 4h

1) The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.

Setting details for HAS-U

ETA-16/0143, issue 2019-05-14 it Technical
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
'G'i?m'”a' diameter of drill -yl 10 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and hefmin [mm]| 60 60 70 80 90 96 108 | 120 | 132 | 144 | 156
drill hole depth range ®  hefmax [mm]| 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material , het +30 mm
thickness hmin [Mm] > 100 mm het + 2 do
Max. torque moment Tmax  [Nm]| 10 20 40 80 | 150 | 200 | 270 | 300 | 330 | 360 | 390
Minimum spacing Smin  [mm]| 40 50 60 75 90 | 115 | 120 | 140 | 165 | 180 | 195
Min. edge distance Cmin [mm]| 40 45 45 50 55 60 75 80 | 165 | 180 | 195
Critical spacing for
splitting failure Sersp  [mm] 2 Corsp
- . 1,0 hes for h/ he 2 2,0 o
Critical edge distance for Casp  [mm] | 46her-1,8h for2,0>h/he>13 13 ‘
splitting failure ® ’
2,26 hes forh/hes<1,3 e e
Critical spacing for
concrete cone failure Serni [mm] 2 Corn
Critical edge distance for
concrete cone failured o [mm] 1.5 her
HAS-U-...
Marking:

Steel grade number and length
@ 'cl — = = — == identification letter: e.g. 8 L
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Setting details for HIS-N

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill  do [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 254 27,6
Effective anchorage and
drill hole depth her [mm] 90 110 125 170 205
Minimum base material = =g 120 150 170 230 270
thickness
Diameter of clearance
hole in the fixture de [mm] 9 12 14 18 22
Thread engagement he  [mm]| 820 10-25 12-30 16-40 20-50
length; min - max
Minimum spacing Smin  [mm] 60 70 90 115 130
Minimum edge distance  Cmin  [mm] 40 45 55 65 90
Critical spacing for s [mm] 2¢
splitting failure crsp crsp
h/h 1

1,0 het for h / her 2 2,0 ]
Critical edge distance for '
splitting failure cr,sp [mm] 46 he—=1,8h for2,0>h/he>1,3 13 |

2,26 het forh/her<1,3 ron.  amen. | S
Critical spacing for
concrete cone failure Serti [mm] 2 CerN
Critical edge distance for
concrete cone failure® N MM 1.5 et
Max. torque moment @ Tmax [NmM] 10 20 40 80 ‘ 150

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

a)  hetmin < her < ermax (her: embedment depth)

b) h: base material thickness (h = hyn)

c) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond
resistance. The simplified formula given in this table is on the save side.

Internally threaded sleeve HIS-(R)N...

© -1

11
L

Marking:

il Identifying mark - HILTI and
embossing “HIS-N" (for zinc coated steel)
embossing “HIS-RN" (for stainless steel)

!
|

11
1|

of

I
|

HIS-N

!
il

Installation equipment

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M36 | M39
HAS-U TE2-TE 16 TE 40 - TE 80 Not available
Rotary hammer from Hilti
HIS-N TE2-TE16 | TE40-TE80 | -
compressed air gun, set of cleaning brushes, dispenser
Other tools .
roughening tools TE-YRT -
Additional a
- ) -
Hilti recommended tools DD EC-1, DD 100 ... DD 160

a) For anchors in diamond drilled holes load values for combined pull-out and concrete cone resistance have to be reduced
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het [m m] troughen [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 do [mm] Installation
Hollow Diamond coring _
HAS-U HIS-N Hammer Drill Bit Diamond With Brush Piston plug
drill (HD) (HDB) coring roughenin HIT-RB HIT-SZ
(DD) g tool (RT)
s DD Glf'\_)\ ﬂ S v e— | [ Do
e t‘= [ ——<
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...
do [mm] .
Nominal measured do[mm] siz€
18 17,910 18,2 18 18
20 19,910 20,2 20 20
22 21,9t022,2 22 22
25 24,910 25,2 25 25
28 27,910 28,2 28 28
30 29,910 30,2 30 30
32 31,9t032,2 32 32
35 34,910 35,2 35 35
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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 HIT-RE 500 V3.

Hammer drilled hole

For dry and wet concrete and installation
in flooded holes (no sea water).

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.

=lalal=

=l=lal=

Diamond Coring + Roughening Tool
I For dry and wet concrete only.

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

Compressed air cleaning (CAC)
For all drill hole diameters doand all drill
hole depths ho.

2X 2X Hammer drilling:

Cleaning for under water:

For all bore hole diameters doand all
bore hole depth ho.

LAY
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Hammer drilled flooded holes and
diamond cored holes:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho.

Diamond cored holes with Hilti
roughening tool:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .

Injection preparation

HDE 500

[ N
@
HDM 330/500

=330ml/11.1fl. ozz  3x
==500ml/16.9fl. 0z: 4x

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

-
O=
! HTSZ
P o TR

2

Injection method for drill hole depth
het > 250mm.

S HIT-OHC =
—=——a—H]HIT-RE-M

= ==
— HIT-OHW H'T‘Q»

Injection method for overhead
application.
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Setting the element

Setting element, observe working time

“twork" s

(]

11

Loading the anchor after required
curing time teure the anchor can be loaded.
The applied installation torque shall not
exceed Tmax.

Setting element for overhead
applications, observe working time “twork”

(o

.

1111/

Loading the anchor after required
curing time teure the anchor can be loaded.
The applied installation torque shall not
exceed Tmax.

182 of 973



LT
HIT-RE 500 V3 injection mortar

Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Hilti
HIT-RE 500 V3
500 ml foil pack

=T =T

(also available as
330 ml and 1400
ml foil pack)

Hilti HIT-RE SO0 V3

Hilti HIT-RE S00 V3

Rebar B500 B
(68 - $40)

Base material Load conditions

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening tool
for diamond cored applications

- Suitable for non-cracked and
cracked concrete C 20/25 to
C 50/60

- ETA approval for seismic
performance category C1

- Hilti Technical Data for seismic
performance category C2

- High loading capacity

- Suitable for dry and water saturatec
concrete

- Hilti Technical Data for under water
application

- Fastest curing epoxy mortar to

speed up construction process

Long working time to allow

installation of big diameters and/or

deep embedment depths even at

higher temperature

Cures down to -5°C

& (4]
U ® U' 6
6~ o
Concrete Concrete Dry concrete Wet Static/ Seismic,
(non- (cracked) concrete quasi-static ETA-C1
cracked) Hilti Technical Data-C2

Installation conditions

Other informations

;
S SAFE-ET ; ‘ ( e ‘ m
Hammer Diamond Hilti SafeSet Small edge European PROFIS
drilling coring technology distance and Technical conformlty Engineering
spacing Assessment design
Software

Approvals / certificates

Description

Authority / Laboratory

No. / date of issue

European technical assessment @

CSTB, Marne la Vallée

ETA-16/0143 / 2019-05-14

a) All data given in this section according to ETA-16/0143 issue 2019-05-14.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to
-Design according to TR029
-Correct setting (See setting instruction)
-No edge distance and spacing influence
-Steel failure
-Base material thickness, as specified in the table
-One typical embedment depth, as specified in the table
-Rebar B500B
-Concrete C 20/25, fek cuve = 25 N/mm?
-Temperate range | (min. base material temp. -40°C, max. long term/short term base material temp.: +24°C/40°C)
-Short term loading. For long term loading please apply ysus.
e Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti
roughening tool: ysus = 0.88

Embedment depth and base material thickness for static and quasi-static loading data

Hilti

ETA-16/0143, issue 2019-05-14 technical

_ data
Anchor- size ¢8 010 | ¢$12 | ¢14 | $16 | $20 | 25 | 628 | $30 | 32 | $36 | ¢40

Typ. embedment depth  [mm]| 80 90 | 110 | 125 | 125 | 170 | 210 | 270 | 270 | 300 | 330 | 360
Base material thickness [mm]| 110 | 120 | 142 | 161 | 165 | 220 | 274 | 340 | 344 | 380 | 420 | 470

For hammer drilled holes, hollow drill bitY and diamond cored with roughening tool?:
1) Hilti hollow drill bit available for element size $10-¢28.
2) Roughening tools are available for element size ¢$14-¢28.

Characteristic resistance

Hilti
ETA-16/0143, issue 2019-05-14 technical
data
Anchor- size 98 | 910 | 912 | 914 | ¢16 | 920 | 925 | 628 | ¢30 | ¢32 | ¢36 | 940
Non-cracked concrete
Tensile Nrk B500B [kN] 20,1 | 42,4 162,0|76,9 (76,9 |122 (167 |244 | 244 | 286 330 | 376
Shear Vrk B500B 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 | 135 |169 194 | 221 280 | 346
Cracked concrete
Tensile Nrk B500B [kN] - |124,0|39,4|52,2 53,8853 (117 |171 | 171 | 200 - -
Shear Vrk B500B - |122,0|31,0|42,0|550 (86,0135 [169 | 194 | 221 - -
1)  Hilti hollow drill bit available for element size $10-¢28.
2) Roughening tools are available for element size ¢14-$28.
Design resistance
Hilti
ETA-16/0143, issue 2019-05-14 technical
data
Anchor- size 98 | $10 | 012 | 914 | 016 | 920 | ¢25 | 928 | 930 | $32 | $36 | 940
Non-cracked concrete
Tensile Nrd B500B [kN] 13,4 |28,0|37,8 |45,8 | 458 (72,7 |99,8 |146 | 146 | 170 164 | 187
Shear Vrd B500B 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 |90,0 |113 129 | 147 187 | 231
Cracked concrete
Tensile Nrd B500B [kN] - 16,0 | 26,3 | 32,1 | 32,1 | 50,9 [69,9 |102 | 102 | 119 - -
Shear Vrd B500B - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 (90,0 | 113 | 129 | 147 - -

1)  Hilti hollow drill bit available for element size $10-¢28.
2) Roughening tools are available for element size ¢14-$28.
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Recommended loads?®

Anchor fastening technology manual

Hilti
ETA-16/0143, issue 2019-05-14 technical
data
Anchor- size 98 | $10 | 012 | $14 | 916 | $20 | ¢25 | 928 | 930 | ¢32 | ¢36 | ¢40
Non-cracked concrete
Tensile Nrec B500B [KN] 9,6 |20,0|27,0|32,7|32,7 (51,9 |71,3 | 104 104 122 117 | 133
Shear Vrec B500B 6,7 | 10,5 | 14,8 | 20,0 | 26,2 | 41,0 |64,3 |80,5 | 92,4 | 105 133 | 165
Cracked concrete
Tensile Nrec B500B [KN] - 11,41 18,8229 (229 | 36,3499 |72,7 | 72,7 | 85,2 - -
Shear Vrec B500B - 10,5|14,8 | 20,0 | 26,2 | 41,0 |64,3 |80,5 | 92,4 | 105 - -

1)  Hilti hollow drill bit available for element size $10-$28.
2) Roughening tools are available for element size $14-¢28.
3) 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.

For diamond cored holes:

Characteristic resistance

ETA-16/0143, issue 2019-05-14
Anchor- size ¢8 $10 $12 $14 $16 $20 25 $28 30 32
Tensile Nrk B500B [kN] 18,1 | 254 | 37,3 | 495 | 56,5 | 96,1 148 226 242 286
Shear Vrk B500B 140 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 135 169 194 221
Design resistance

ETA-16/0143, issue 2019-05-14
Anchor- size ¢8 $10 612 $14 $16 $20 $25 $28 30 32
Tensile Nrd B500B [kN] 10,1 | 141 | 20,7 | 275 | 26,9 | 45,8 | 70,7 104 104 122
Shear Vrd B500B 9,3 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 113 129 147
Recommended loads®

ETA-16/0143, issue 2019-05-14
Anchor- size $8 $10 $12 ¢14 16 $20 625 $28 $30 $32
Tensile Nree  B500B [kN] 7,2 10,1 | 148 | 196 | 19,2 | 32,7 | 505 | 742 | 74,2 | 86,9
Shear Vrec B500B 6,7 105 | 148 | 20,0 | 26,2 | 41,0 | 64,3 | 80,5 | 924 105

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.

185 of 973



m Anchor fastening technology manual

Seismic loading (for a single anchor)

All data in this section applies to:

- Design according to TR 045

- Correct setting (See setting)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25, fek,cuve = 25 N/mm?2

- Rebar B450C

-Temperate range |

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)
- Installation temperature range -5°C to +40°C
- Ogap=1,0

For hammer drilled holes, hollow drill bit? and diamond cored with roughening tool?:

Embedment depth and base material thickness in case of seismic performance category C1

Anchor- size $8 | ¢10 | 12 | 14 | ¢16 | ¢20 | 625 | ¢28 | $30 | $32 | $36 | $40
Typical embedment depth [mm] - 90 | 110 | 125 | 125 | 170 | 210 | 270 | 270 | 300 - -
Base material thickness  [mm] - 120 | 142 | 161 | 165 | 220 | 274 | 340 | 344 | 380 - -

Characteristic resistance in case of seismic performance category C1

Anchor- size $8 | ¢10 | ¢12 | ¢14 | ¢16 | 620 | 925 | 928 | 30 | $32 | $36 | 40
Tensile Nrk, seis B500B [KN] - 23,2 | 36,1 | 45,7 | 45,7 | 72,5 | 99,6 | 145 | 145 170 - -
Shear VRrg, seis B500B - 15,0 | 22,0 | 29,0 | 39,0 | 60,0 {95,0 | 118 |136 155 - -

1) Hilti hollow drill bit available for element size ¢$10-¢28.
2) Roughening tools are available for element size ¢$14-¢28.

Design resistance in case of seismic performance category C1

Anchor- size $8 | 10 | ¢12 | 614 | ¢16 | $20 | ¢25 | ¢28 | 630 | $32 | ¢36 | ¢40
Tensile Nrd, seis B500B [KN] - 155 1| 24,1 | 30,5 | 30,5 | 48,4 | 66,4 | 96,8 [ 96,8 113 - -
Shear VR, seis B500B - 10,0 | 14,7 | 19,3 | 26,0 | 40,0 | 63,3 | 78,7 |90,7 103 - -

1)  Hilti hollow drill bit available for element size $10-$28.
2) Roughening tools are available for element size ¢14-¢28.

Materials

Mechanical properties

Anchor size #8 | ¢10 | 012 | 614 | ¢16 | $620 | ¢25 | ¢28 | ¢30 | ¢32 | ¢36 | ¢40
Nominal tensile | B500B Nm] 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fux B450C - - - - | 518 | 518 | 518 | - - - - -
Yield strength | B500B [N/mm2]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
fyk B450C - - - - | 450 | 450 | 450 | - - - - -
Stressed cross-| B500B ] 50,3 (78,5 | 113 |154 | 201 | 314 |491 | 616 | 707 | 804 |1018 |1257
section As B450C - - - - | 201|314 [401 | - - - - -
Moment of B500B (] 50,3 98,2 | 170 | 269 | 402 | 785 |1534 [2155 | 2650 3217 |4580 |6283
resistance W | B450C - - - - | 402 | 785 [1534 | - - - - -

Material quality
Part Material

Bars and de-coiled rods class B or C with fyx and k according to NDP or NCL
of EN 1992-1-1/ NA:2013
fuk = fu = k - fyk

Rebar
EN 1992-1-1:2004 and AC:2010
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Setting information

Installation temperature range:
-5°C to +40°C

Service temperature range

Anchor fastening technology manual

Hilti HIT-RE 500 V3 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 |

-40°Cto+ 40 °C

+24°C

+40°C

Temperature range Il

-40°Cto+ 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

Temorﬁ[]agure Max. working time in which rebar | Min. curing time before rebar can
base material can be inserted and adjusted tgel be fully loaded teyre?
5°C<Tem<-1°C 2h 168 h
0°C<Tem<4°C 2h 48 h
5°C<Tem<9°C 2h 24 h
10°C<Tem<14°C 15h 16 h
15°C<Tem <19°C 1lh 12h
20°C <Tem <24 °C 30 min 7h
25°C <Tem <29 °C 20 min 6h
30°C<Tem <34°C 15 min 5h
35°C<Tem <39°C 12 min 4,5h
Tem =40 °C 10 min 4h

1) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.

Installation equipment

Rebar — size

98 | 910 [ 912 [ 914 [ 916 [ 920

025 | $28 | $30 | $32 | ¢36 | 940

Rotary hammer

TE 2 (-A) — TE 40(-A)

TE40 — TES8O

Diamond coring tools

DD EC-1,DD 100 ... DD 160 @

Other tools

Compressed air gun,brush, hollow drill bit,
roughening tool, dispenser, piston plug

a) For anchors in diamond drilled holes, load values for combined pull-out and concrete cone resistance have to be reduced (see section

“Setting instruction”)

Associated components for the use of Hilti Roughening tool TE-YRT

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
- do [mm] do[mm] size
Nominal measured

18 17,910 18,2 18 18
20 19,9 t0 20,2 20 20
22 21,910 22,2 22 22
25 24,9 t0 25,2 25 25
28 27,9 t0 28,2 28 28
30 29,9 t0 30,2 30 30
32 31,910 32,2 32 32
35 34,9 t0 35,2 35 35
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M'n'mum roughen'ng t|me troughen (troughen [SEC] = hef [mm] /10)

Anchor fastening technology manual

hef[mm] troughen [sec]
0to 100 10
101 to 200 20
201 to 300 30
301 to 400 40
401 to 500 50
501 to 600 60
Setting details
Anchor size @8 | @10 212 @14 | 316 | @20 | @25 | @28 | B30 | D32 | @36 | 40
Nominal diameter 10 12 30
) ) 1) 1)
of drill bit do [mm] 122 | 149 142 162 18 20 25 302) 35 37 40 | 45 55
Effective hetmn  [mm] | 60 | 60 | 70 |70 | 75 | 80 | 90 | 100 | 112 | 120 | 128 [144D |160Y
anchorage and
drill hole depth ~ Netmax  [mm] | 160 | 200 | 240 |240 | 280 | 320 | 400 | 500 | 560 | 600 | 640 [720" [800V
Minimum base
material Nmin [mm] hef +30mm her + 2 do
. =100 mm
thickness
Minimum spacing Smin [mm] | 40 50 60 | 60 70 80 | 100 | 125 | 140 | 150 |160 [180Y 200V
Minimum edge Cmin [mm] | 40 45 45 | 45 50 50 65 70 75 80 80 [180V [200V
Critical spacing
for splitting failure > [mm] 2 Corisp
h/hef
1,0 het forh/he=2,0
Critical edge 20
distance for Cer,sp [mm] 46he-1,8h  for2,0>h/her>1,3 1.3 do
splitting failure ©
2,26 het forh/he<1,3 1 ID»h 226h Cersp
Critical spacing
for concrete cone ScrN [mm] 2 CerN
failure
Critical edge
distance for Can [mm] 1.5 her
concrete cone
failure @

1) Additional Hilti Technical data
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be

reduced.

a) both given values for drill bit diameter can be used
b)  Nefmin < het < hetmax (Ner: €embedment depth)
¢) h: base material thickness (h = hpin)
d) 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
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Drilling and cleaning diameters

Anchor fastening technology manual

Diamond coring
Hammer drill Hollow Drill Diamond With Brush Piston plug
Rebar - size (HD) Bit (HDB) coring roughening HIT-RB HIT-SZ
(DD) tool (RT)
do [mm size [mm]
DT, dﬂ cm S, — - [ D=
e EF [ e—— =
¢8 12 (109) - 12 (109) - 12 (109) 12
$10 14 (129) 14 14 (129) - 14 (129) 14 (129)
$12 16 (149) 16 (149) 16 (149) - 16 (14 9) 16 (149)
$14 18 18 18 18 18 18
$16 20 20 20 20 20 20
$20 25 25 25 25 25 25
$25 32 32 32 32 32 32
$28 35 35 35 35 35 35
$30 37 - 37 - 37 37
40 - - - 40 40
$32 - - 42 - 42 42
$36 45b) - - - 45b) 45P)
$40 55 - - - 55P) 55P)

a) Each of two given values can be used

b)  Additional Hilti technical data
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Setting instructions

Anchor fastening technology manual

*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

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlmlale

Diamond Coring

mlalal=

Diamond Coring + Roughening Tool

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

Hammer drilling:
Cleaning for under water:

For all bore hole diameters do and all
bore hole depth ho.

Hammer drilled flooded holes and
diamond cored holes:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .
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Diamond cored holes with Hilti
roughening tool:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .

X
HDM 330/500
HDE 500

= 330ml/ 11.11l. oz:
== 500ml/ 16.91l. oz:

3x
4x

=1
we—

-

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

@!

ﬁ-sz E

=T ]
HIT-RE-M

Injection method for drill hole depth
het > 250mm.

SHIT-OHC >
— HiT-oHwW HIT-8Z
== HIT-REM

Injection method for overhead
application.

<

< \AAAZAZYZ7) M{/I/(////]

Setting element, observe working time

“twork” ,

h’

Setting element for overhead
applications, observe working time “twork”,

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-RE 500 V3 injection mortar

Rebar design (EN 1992-1-1) / Rebar elements / Concrete

Injection mortar system

1 T ST T

Foil pack: HIT-RE 500 V3

(available in 330, 500
prpneaeet. . and 1400 ml cartridges)

Hiti HIT-RE 500 V3 Hilti HIT-RE 500 V3

Rebar B500 B
(68 - $40)

Base material Load conditions

Anchor fastening technology manual

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening
tool for diamond cored
applications

- Suitable for concrete C 12/15 to
C 50/60

- High loading capacity

- Suitable for dry and water
saturated concrete

- Non-corrosive to rebar elements

- Long working time at elevated
temperatures

- Cures down to -5°C
- Odourless epoxy
- Fire time exposure up to 4h

U [ealles

— i ¢

Concrete Concrete Dry concrete  Wet concrete Static/ Seismic Fire
(non- (cracked) quasi-static resistance
cracked)

Installation conditions

Other informations

¥,
— sarE-T i( G\ m
*ax*
Hammer Diamond Hilti SafeSet European PROFIS PROFIS
drilling coring technology Technical Engineering Rebar
Assessment design design
Software Software

Approvals / certificates

Description Authority / Laboratory

No. / date of issue

European technical assessment @ CSTB, Marne la Vallée

ETA-16/0142 / 2019-05-27

Fire evaluation CSTB, Marne la Vallée

MRF 1526054277/B

a) All data given in this section according to ETA-16/0142 issue 2019-05-27.
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Static and quasi-static loading

Static design acc. to EN 1992-1-1
Design bond strength in N/mm? according to ETA 16/0142 for good bond conditions

Anchor fastening technology manual

All allowed hammer drilling methods and diamond coring with Hilti roughening tool TE-YRT
: Concrete class
Rebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
¢8 - $32 1,6 2,0 2,3 2,7 3,0 3.4 3,7 4,0 4,3
034 1,6 2,0 23 2,6 2,9 3,3 3,6 3,9 4,2
$36 1,6 1,9 2,2 2,6 2,9 3,2 3,5 3,8 4,1
40 15 1,8 2,1 2,5 2,8 3,1 34 3,7 3,9
Diamond coring wet

¢8 - $12 1,6 2,0 23 2,7 3,0 34 3,7 4,0 4,0
$14-¢ 16 1,6 2,0 2,3 2,7 3,0 3.4 3,7 3,7 3,7
$18 - $32 1,6 2,0 23 2,7 3,0 34 3.4 3.4 3.4
¢34 1,6 2,0 2,3 2,6 2,9 3,3 3,3 3,3 3,3
$36 1,6 1,9 2,2 2,6 2,9 3,2 3.2 3,2 3,2
$40 15 1,8 2,1 2,5 2,8 2,8 2,8 2,8 2,8

For poor bond conditions multiply the values by 0,7.

Minimum anchorage length and minimum lap length

The minimum anchorage length /omin and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor ai, in the table below.

Amplification factor ai, for the min. anchorage length and min. lap length

All allowed hammer drilling methods and diamond coring with Hilti roughening tool TE-YRT
. Concrete class
Rebar - size
C12/15 \ C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

$8 - ¢40 1,0
Diamond coring wet

$8 - ¢12 1,0

014 - $36 Linear interpolation between diameters

$40 1,0 1,0 1,0 1,0 1,2 1,3 14 1,4 1,4
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Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions

Hammer drilling

: Concrete fbd lo.min® lb.min? lbd,y,a2=1°) lbd,y, a2=0.7" Inax®

Rebar-size class
[N/mm?] [mm] [mm] [mm] [mm] [mm]
C20/25 2.3 200 113 378 265 1000
98 C50/60 4,3 200 100 202 142 1000
C20/25 2,3 213 142 473 331 1000
¢10 C50/60 4,3 200 100 253 177 1000
$12 C20/25 2,3 255 170 567 397 1200
C50/60 4,3 200 120 303 212 1200
914 C20/25 2,3 298 198 662 463 1400
C50/60 4,3 210 140 354 248 1400
C20/25 2,3 340 227 756 529 1600
$16 C50/60 4,3 240 160 404 283 1600
$20 C20/25 2,3 425 284 945 662 2000
C50/60 4,3 300 200 506 354 2000
425 C20/25 2,3 532 354 1181 827 2500
C50/60 4,3 375 250 632 442 2500
928 C20/25 2,3 595 397 1323 926 2800
C50/60 4,3 420 280 708 495 2800
$30 C20/25 2,3 638 425 1418 992 3000
C50/60 4,3 450 300 758 531 3000
$32 C20/25 2,3 681 454 1512 1059 3200
C50/60 4,3 480 320 809 566 3200
436 C20/25 2,2 800 534 1779 1245 3200
C50/60 41 540 360 954 668 3200
$40 C20/25 2,1 932 621 2070 1449 3200
C50/60 3,9 600 400 1115 780 3200

1) Minimum anchorage length for overlap joint in case of ag= 1,5
2) Minimum anchorage length for simply supported connections
3) Anchorage length for simply supported connections in case of: a;= a,= a3= a,= as= 1. - (design for yielding)

4) Anchorage length for simply supported connections in case of: a;= 03= 0= as= 1; a,= 0.7 - (design for yielding)

5) Maximum feasible embedment depth due to mortar installation limitations.
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Seismic loading

Seismic data according to ETA-16/0142

Design bond strength in N/mm? for good bond conditions

All allowed hammer drilling methods, diamond coring dry and diamond coring with Hilti roughening tool
TE-YRT
: Concrete class
Rebar - size
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$10 - $32 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
634 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
$36 1,9 2,2 2,6 2,9 3,2 3,5 3,8 4,1
$40 1,8 2,1 25 2,8 3,1 3,4 3,7 3,9

For poor bond conditions multiply the values 0,7.

Design bond strength in N/mm? for good bond conditions

Diamond coring wet
: Concrete class
Rebar - size
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$12 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,0
014 - $32 2,0 23 2,7 3,0 3,3 34 34 3.4
$34 1,9 2,3 2,3 2,3 2,3 2,3 2,3 2,3
$36 1,9 2,2 2,2 2,2 2,2 2,2 2,2 2,2
$40 1,8 2,1 2,1 2,1 2,1 2,1 2,1 2,1

For poor bond conditions multiply the values 0,7.
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Fire resistance

Temperature reduction factor kri(0)

Temperature reduction factor k vs. temperature

1,2
1
-
~ 08
o
8
Q
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Q
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0,2
0
0 50 100 150 200 250 300 350

Temperature (°C)

The design value of the bond resistance fnai under fire exposure has to be calculated by the following equation:

Y
Foasi =kpi(8) fpa- MC :
If § > 42°C: 1t
651.24 -9~ 1115
If & >305°C:  kpi(0) =———— <10
kb,fi(g) = 00
foafi = Design value of the bond resistance in case of fire in N/mm2
@) = Temperature in °C in the mortar layer.
kep ri(8) = Reduction factor under fire exposure.
foa,ri(0) = Design value of the bond resistance in N/mm? in cold condition according to Table C2 or C3

considering the concrete classes, the rebar diameter, the drilling method and the bond conditions
according to EN 1992-1-1.
Yc = Partial safety factor according to EN 1992-1-1

Ym,ri = Partial safety factor according to EN 1992-1-2

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1- 1:2004+AC:2010 Equation 8.3 using the temperature-dependent bond resistance fpadfi.

According to MRF 1526054277 / B //

a) Anchoring application
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Anchoring application beam-wall connection with a concrete cover of 20 mm

Anchor fastening technology manual

Maximum force in rebar in conjunction with HIT-RE 500 V3 as a function of embedment depth for the fire
resistance classes F30 to F240 (yield strength fyx = 500 N/mm?2 and concrete class C20/25) according EC2

Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN]
[kN] | [mm] R30 R60 R90 R120 R180 R240
100 38 13 05 0.2 0.0 0.0
140 7.2 43 23 15 0.7 0.2
180 10,7 7.8 5.6 3.9 21 13
220 142 112 9.1 7.4 46 2.9
250 138 11,7 100 71 48
98 16.8 290 151 135 10,6 8.1
310 =5 152 123 9.8
330 : 16,8 55 14,0 116
370 : 16,8 55 15.0
390 ! 16.8
110 58 2.4 11 06 0.0 0.0
150 10,1 6.5 3.8 25 1.2 05
190 145 10,8 8.1 6.0 33 2.0
230 18.8 15.1 124 103 6.7 44
300 22.7 20,0 17.9 143 11.2
¢10 26,2 340 243 22.2 18.6 15.6
360 565 244 208 17.7
380 ! 26,2 565 23.0 19.9
410 : 26,2 565 23.1
440 ! 26.2
140 109 6.5 35 23 1.0 0.3
200 18,7 143 11,0 8.5 48 3.0
260 265 22.1 18.8 163 12.0 8.3
320 343 29.9 26.6 241 19.8 16,1
350 338 305 28.0 23.7 20,0
912 317 390 35.7 33.2 28.9 25.2
410 - 358 315 27.8
430 : 377 - 341 304
460 : 377 - 343
490 ! 37.7
160 157 106 6.7 44 23 1.1
220 248 19.7 158 12.9 8.0 51
280 33.9 28.8 24.9 22.0 17.0 12.7
340 43,0 37.9 341 311 26.1 218
400 47.0 43.2 40.2 35.2 30,9
914 51.3 430 47.7 448 39.7 354
460 " 493 443 40,0
480 : 513 " 473 43,0
510 : 513 15 47.6
540 ! 513
180 214 155 112 78 43 25
240 318 25.9 21,6 18,2 125 8.2
300 42,2 36,3 32,0 28,6 22.9 18,0
360 52,6 46,8 42,4 39,0 33,3 28.4
450 62.4 58,0 54.6 48,9 44,0
¢16 67 480 63.2 508 54.1 492
510 56 651 50,3 544
530 : 67.0 - 62,8 57,8
560 : 67,0 0 63,0
590 : 67.0
220 355 281 226 185 1.4 73
280 485 411 35,6 315 243 18.1
340 61,5 54.1 48,6 445 373 311
920 104,7 400 74.5 67.1 61,7 57.5 50,3 44.1
460 875 80.1 74.7 705 63,3 57.1
540 104,7 975 92,0 87.8 80,6 745
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Maximum force in rebar in conjunction with HIT-RE 500 V3 as a function of embedment depth for the fire
resistance classes F30 to F240 (yield strength fyx = 500 N/mm2 and concrete class C20/25) according EC2

Anchor fastening technology manual

Rebar-size

Max. Fs 1 linst Fire resistance of bar in [kN]
[kN] [mm] R30 R60 R90 R120 R180 R240
580 100,7 96,5 89,3 83,1
600 100,8 93,6 87,5
620 104,7 98,0 91,8
660 104.7 104,7 104.7 100,5
680 ' 104,7
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Anchoring application beam-wall connection with a concrete cover of 40 mm
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Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN]
IkN] [mm] R30 R60 R90 R120 R180 R240
100 4.9 1.8 0.8 0.4 0.0 0.0
140 8.4 5.0 2.9 1.9 0.7 0.2
180 11.9 8.5 6.2 45 2.3 1.3
220 15.4 11,9 9.7 8.0 49 3.1
98 L6 240 13,7 11.4 9.7 6.6 43
: 280 14.9 13,2 10,1 7.6
310 o 15.8 12,7 10,2
330 : 16,8 - 14.4 11.9
360 ' 16,8 o5 14.5
390 ! 16.8
110 73 31 15 0.9 0.0 0.0
150 11.6 7.3 45 3.0 1.3 0.6
190 15.9 11,7 8.9 6.7 35 2.1
230 20.3 16.0 13,2 11,0 7.2 46
290 22.5 10,7 17.5 13,7 10,5
910 26,2 330 24.0 21.9 18.0 14.9
350 o5 3 24.0 20.2 17.0
370 ! 26,2 67 22.3 19.2
410 ’ 26,2 6.2 23.6
440 ’ 26,2
140 12,6 75 43 2.8 11 0.3
200 20.4 15,3 11,9 9.3 5.2 3.2
260 28.2 23.1 19.7 17.1 12,5 8.8
320 36.0 30.9 27.6 25.0 20.3 16,6
340 335 30.2 27.6 22.9 19.2
912 3n.1 380 35.4 32.8 28.1 24.4
400 - 35.4 30.7 27.0
420 ! 37,7 - 33.3 20.6
460 ’ 37,7 — 34.8
490 ! 377
160 17.8 11.8 7.9 52 25 1.2
220 26.9 20.9 17.0 13.9 8.5 5.5
280 36.0 300 26.1 23.0 17.6 13,2
340 451 39.1 35.2 32.1 26.7 22.4
390 46.7 42.8 39.7 34.3 29.9
914 513 430 48.8 458 40.4 36.0
450 o 48.8 43.4 39.0
470 ! 513 s 46.4 42.1
510 ’ 51,3 c13 48.1
540 ! 51.3
180 23.8 16.9 12,5 9.0 46 2.7
240 34.2 27.3 22.9 19.4 132 8.7
300 446 37.7 333 29.8 23.6 18,6
360 55.0 48.2 43.7 402 34.0 29.0
430 60.3 55.8 52.3 46.1 41.2
916 67 470 62.7 59.3 53.1 48.1
500 - 64.5 58.3 53.3
520 ! 67.0 - 61.7 56.8
560 ' 67.0 — 63.7
580 : 67.0
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Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN]

[KN] [mm] R30 R60 R90 R120 R180 R240

220 38,4 29,8 24,2 19,9 12,2 7,8

300 55,7 47,2 41,6 37,3 29,5 23,3

380 73,1 64,5 58,9 54,6 46,8 40,6

460 90,4 81,9 76,3 71,9 64,2 57,9

530 97,0 91,4 87,1 79,3 73,1

920 1047 570 100,1 95,8 88,0 81,8
600 102,3 94,5 88,3

620 104,7 104,7 104.7 98,9 92,6

650 ' 104,7 104.7 99,1
680 ' 104,7

280 64,2 53,6 46,6 41,1 31,4 23,7

370 88,6 77,9 70,9 65,5 55,8 48,0

460 113,0 102,3 95,3 89,9 80,2 72,4

550 137,4 126,7 119,7 1143 104,6 96,8
650 153,8 146,8 141,4 1317 123,9
925 163,6 690 157,7 152,2 1425 134,7
720 163.6 160,4 150,7 1429
740 ! 163,6 163.6 156,1 148,3
770 ' 163,6 163.6 156,4
800 ' 163,6

310 81,1 69,1 61,3 55,2 44,3 35,6

370 99,3 87,3 79,5 73,4 62,5 53,8

430 1175 105,5 97,7 91,6 80,7 72,0

490 135,7 123,7 115,9 109,8 98,9 90,2
550 153,9 1419 134,1 128,0 117,2 108,4
610 172,1 160,1 152,3 146,2 135,4 126,6
$28 205,3 670 190,3 178,3 170,5 164,4 153,6 144.8
720 193,5 185,7 179,6 168,7 160,0
760 197,8 191,8 180,9 1722
790 205.3 200,9 190,0 181,3
810 ! 205,3 205.3 196,1 187,3
850 ' 205,3 205.3 199,5
870 ' 205,3

350 106,5 92,8 83,9 76,9 64,5 54,6

410 127,3 113,6 104,7 97,8 85,3 75,4

470 148,1 134,5 1255 118,6 106,1 96,2
530 168,9 155,3 146,3 139,4 127,0 117,0
590 189,7 176,1 167,1 160,2 147,8 137,8
650 210,6 196,9 187,9 181,0 168,6 158,6
032 268,1 710 231,4 217,7 208,7 201,8 189,4 179,4
820 255,8 246,9 240,0 227,5 217,6
860 260,8 253,8 241,4 231,4
890 268.1 264,2 251,8 241,8
910 ’ 268,1 268.1 258,7 248,8
940 ' 268,1 268.1 259,2
970 ' 268,1
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b) Overlap joint application
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Max. bond stress, fudFire , depending on actual clear concrete cover for classifying the fire resistance.

It must be verified that the actual force in the bar during a fire, Fs 1, can be taken up by the bar connection of the
selected length, /inst. Note: Cold design for ULS is mandatory.

Fs, 7 < (linst—Cf)- ¢ - 7 - foa,pire Where: (finst — Cf) > Cs;

ls = lap length
) = nominal diameter of bar

linst — Cf = selected overlap joint length; this must be at least /s,

but may not be assumed to be more than 80 ¢
foaFiRe = bond stress when exposed to fire

4,

050,

r—

Cq

N

ANSNNNNNENY

5

\\\\\\\\\\\

s

Critical temperature-dependent bond stress, fya,rre, cOncerning “overlap joint” for Hilti HIT-RE 500 V3
injection adhesive in relation to fire resistance class and required minimum concrete coverage c.

Clear concrete cover ¢ Max. bond stress, tc [N/mm?]

[mm] R30 R60 R90 R120 R180 R240
30

40 0,8

50 1,1

60 15

70 2,1 0,9

80 2,9 1.2

920 35 15 0,9

100 1,8 1,1 0,8

110 2,3 14 1,0

120 2,8 1,6 1,2

130 3,4 2,0 14 0,9

140 3,5 2,3 1,6 1,0

150 2,8 1,9 1,1 0,8
160 3,3 2,2 1,3 0,9
170 3,5 2,5 1,5 11
180 2,9 1,7 12
190 3,4 1,9 14
200 3,5 2,2 15
210 25 1,7
220 2,8 19
230 3,1 2,1
240 3,5 2,3
250 2,6
260 2,9
270 3.2
280 3,5
290
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Materials

Properties of reinforcement
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Designation

Material

Reinforcing bars (rebars)

Rebar EN 1992-1-1

Bars and de-coiled rods class B or C with fyk and k according to NDP or
NCL of EN 1992-1-1
fuk = fu = K - fyk

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days.
These tests show an excellent behaviour of the post-installed connection made with HIT-RE 500 V3: low

displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemicals tested Content Resistance Chemical tested Content Resistance
(%) (%)

Toluene 47,5 + Sodium hydroxide 20% 100 -
Iso-octane 30,4 + Triethanolamine 50 -
Heptane 17,1 + Butylamine 50 -
Methanol 3 + Benzyl alcohol 100 -
Butanol 2 + Ethanol 100 -
Toluene 60 + Ethyl acetate 100 -
Xylene 30 + Methyl ethyl ketone (MEK) 100 -
Methylnaphthalene 10 + Trichlorethylene 100 -
Diesel 100 + Lutensit TC KLC 50 3 +
Petrol 100 + Marlophen NP 9,5 2 +
Methanol 100 - Water 95 +
Dichloromethane 100 - Tetrahydrofurane 100 -
Mono-chlorobenzene 100 0 Demineralized water 100 +
Ethylacetat 50 Salt water saturated +
Methylisobutylketone 50 - Salt spray testing - +
Salicylic acid- 50 + SOz - +
Acetophenon 50 + Enviroment/wheather - +
Acetic acid 50 - QOil for formwork (forming oil) 100 +
Propionic acid 50 - Concentrate plasticizer - +
Sulfuric acid 100 - Concrete potash solution - +
Nitric acid 100 - Concrete potash solution - +
Hydrochloric acid 36 - Saturated suspension of i .
Potassium hydroxide 100 - borehole cuttings

+ Resistant
- Not resistant

o Partially Resistant

Electrical Conductivity

HIT-RE 500 V3 in the hardened state is not conductive electrically. Its electric resistivity is 66-10*2 Q.m
(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchorings (ex: railway applications,

subway).

Installation temperature range

-5°C to +40°C

202 of 973



=T

Service temperature range
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Hilti HIT-RE 500 V3 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

Maximum long term
base material
temperature

Maximum 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 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 Y

Terr;rﬁLaeture re\slgr”c(:?ngt:ier?re\sigr\:ér:ji(gd Initial curing time Curing time before rebar
base material adjusted tgel Loure i e
5°C<Tem<-1°C 2h 48 h 168 h
0°C<Tem<4°C 2h 24 h 48 h
5°C<Tem<9°C 2h 16 h 24 h
10°C<Tew< 14 °C 15h 12h 16 h
15°C<Tem <19 °C 1h 8h 16 h
20°C<Tem <24 °C 30 min 4h 7h
25°C<Tem <29°C 20 min 3,5h 6 h
30°C<Tem <34 °C 15 min 3h 5h
35°C<Tem <39 °C 12 min 2h 45h
Tem =40 °C 10 min 2h 4h

1) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.

Setting information

Installation equipment

Rebar — size

08 | 010 | $12 | 914 | 916

$18 | $20 | 25 | 928 | 932 | ¢34 | 36 | 940

Rotary hammer

TE 2 (-A)- TE 40(-A)

TE40 - TES8O

Other tools

Blow out pump (het < 10-d)

Set of cleaning brushes®, dispenser, piston plug

Compressed air gun?

Roughening tools

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm.

Minimum concrete cover cmin Of the post-installed rebar

i . Minimum concrete cover Cmin [mMm]
SN st (S Gl G ) eveeen emmmes Cra T it el el
Hammer drilling ¢ <25 30+0,06-k=22-¢ [30+0,02-k=22-¢
(HD) and (HDB) ¢ 225 40+0,06-k=22-¢ |40+0,02 22 ¢
Compressed air $<25 50 + 0,08 - Iv 50 + 0,02 - Iv
drilling (CA) ¢ 225 60+0,08-\=22-¢ |60+0,02-=2-¢
Diamond coring in $ <25 Drill stand works like | 30+0,02-22-¢
wet (PCC) dry (DD) ¢ 225 a drilling aid 40+0,02-k22-¢
Diamond coring with $<25 30+0,06-v=22-¢ [ 30+0,02-v=2-¢
Roughening too ¢225 40+0,06-k=22-¢ |40+0,02-v=22 ¢
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Dispenser and corresponding maximum embedment depth £y max
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: HDM 330, HDM 500 | HDE 500
Rebar — size [mm]
Ly,max [Mm]
¢8 1000 1000
$10 1000 1000
$12 1000 1200
$14 1000 1400
$16 1000 1600
$18 700 1800
$20 600 2000
$22 500 1800
$24 300 1300
$25 300 1500
$26 300 1000
$28 300 1000
$30 1000
$32 700
$34 - 600
$36 600
$40 400
Drilling diameters
Diamond coring
Hammer drill Hollow Drill Compressed With
Rebar - size (HD) Bit (HDB)" air drill (CA) | Dry (PCC)» | Wet (DD) | roughening
tool (RT)®
do [mm]
CL\—}X e Dy L B ) ST
] dm
| = O O —
¢8 12 (109) - - - 12 (109) -
$10 14 (12) 14 (12) - - 14 (129) -
$12 16 (14 2) 16 (14 ) 17 - 16 (14 ) -
$14 18 18 17 - 18 18
$16 20 20 20 - 20 20
$18 22 22 22 - 22 22
$20 25 25 26 - 25 25
$22 28 28 28 - 28 28
$24 32 (309) 32 (309) 32 - 32 32
$25 32 (309) 32 (309) 32 - 32 32
$26 35 35 35 35 35 35
$28 35 35 35 35 35 35
$30 37 - 37 35 37 -
$32 40 - 40 47 40 -
$34 45 - 42 47 45 -
$36 45 - 45 47 47 -
$40 55 - 57 52 52 -

a) Each of two given values can be used.
b)  No cleaning required.
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Associated components for the use of Hilti Roughening tool TE-YRT
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Diamond coring

Roughening tool TE-YRT

Wear gauge RTG...

@ [ —— =] @
- do [mm] do[mm] size
Nominal measured

18 17,90 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t0 22,2 22 22
25 24,9 t0 25,2 25 25
28 27,9 to0 28,2 28 28
30 29,9t0 30,2 30 30
32 31,9t0 32,2 32 32
35 34,9 to 35,2 35 35

M'n'mum rougheﬂlng t|me troughen (troughen [SeC] = hef [mm] /10)

het [mm] troughen [sec]
0to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60

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 HIT-RE 500 V3.

Hammer drilled hole (HD)

—

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

LU

Diamond Drilling (DD)

mlalel=

Diamond Drilling + Roughening Tool
(DD+RT)
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Hammer Drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

Diamond cored holes:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .

Diamond cored holes with Hilti
roughening tool:

Compressed air cleaning (CAC)
OO for all drill hole diameters do and drill hole
NIV

depths ho .

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.
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Injection method for overhead
application.

S HIT-OHC =
— HIT-OHW HIT

® Setting element, observe working time
“twork”.

/1/)

Setting element for overhead
applications, observe working time “twork”.

Apply full load only after curing time

“tcure“.

3 A
VY Vi Vi Vi P P P P Vi Vi Vi P VA P P V)
A0

W . e, -~

Pl s S

"4 V4Vararararararar, iz
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2.1.5 HIT-FP 700 R

Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-FP 700 R injection mortar
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Rebar design (EN 1992-1-1) / Rebar elements / Concrete

Injection mortar system

Benefits

- SafeSet technology: Simplified
method of borehole preparation
using either Hilti hollow drill bit for
hammer drilling or Roughening tool

s BT T Foil pack: HIT-FP 700 R f5r giamond cored applications
n v (available in 490 ml - Suitable for concrete C12/15 to
EF Hilti HIT-FP 700 R 2 Cartridges) C50/60
Y
- T - ETA Data for 100 years working
life

Rebar

Base material

(98 - $40)

- High resistance at elevated
temperatures

- Suitable for dry and water
saturated concrete

- Non-corrosive to rebar elements

Load conditions

-~

U] [ales

100

Wet
concrete

Concrete
(cracked)

Concrete
(non-cracked)

Dry concrete

Installation conditions

e @By & safe
4 set

Hammer Diamond Hilti SafeSet

drilling coring® technology

®  Diamond drilling only with Roughening Tool (RT)

Approvals / certificates

YEARS
Static/ Fire Working life
quasi-static resistance 100 years

Other informations

¥¥ 4;
* x
* ¥
¥ x*
CE

European PROFIS
Technical conformity Design
Assessment Software

Description

Authority / Laboratory

No. / date of issue

European technical assessment ?)

CSTB, Marne la Vallée

ETA-21/0624 | 2022-06-17

B All data given in this section according to ETA-21/0624 issue 2022-06-17 (if not stated otherwise).
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Static and quasi-static loading

Static design acc. to EN 1992-1-1

Design bond strength in N/mm? for good bond conditions for service life of 50 and 100 years?

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT®:

Anchor fastening technology manual

ETA 21/0624, issued 2022-06-17
Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60

¢8 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6
¢ 10 1,6 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
¢ 12 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 14 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 16 1,6 2,0 2,3 2,7 2,7 2,7 2,7 2,7 2,7
¢ 18 1,6 2,0 2,3 2,7 2,7 2,7 2,7 2,7 2,7
¢ 20 1,6 2,0 2,3 2,7 2,7 2,7 2,7 2,7 2,7
¢ 22 1,6 2,0 2,3 2,7 2,7 2,7 2,7 2,7 2,7
¢ 25 1,6 2,0 2,3 2,7 2,7 2,7 2,7 2,7 2,7
¢ 26 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 28 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 30 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 32 1,6 2,0 2,3 2,3 2,3 2,3 2,3 2,3 2,3
¢ 34 1,6 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
¢ 36 1,5 1,9 1,9 1,9 1,9 1,9 1,9 1,9 1,9
¢ 40 1,5 1,8 2,1 2,1 2,1 2,1 2,1 2,1 2,1

Y For poor bond conditions multiply the values by 0,7.

2 Hilti hollow drill bit available for element size $8-¢28.

9 Roughening tools are available for element size $14-¢28.

Minimum anchorage length and minimum lap length

The minimum anchorage length /omin and the minimum lap length Zomin according to EN 1992-1-1 shall be

multiplied by relevant Amplification factor aj, in the table below.

Amplification factor a;, for the min. anchorage length and min. lap length:

Hammer drilled holes, hammer drilled holes with hollow drill bitY and

diamond cored with Hilti roughening tool TE-YRT?

ETA 21/0624, issued 2022-06-17
Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$8 - $40 1,5

D Hilti hollow drill bit available for element size $8-¢28.

2 Roughening tools are available for element size ¢14-¢28.
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Fire resistance

Example graph of temperature reduction factor ky(8) for concrete class C20/25 for good bond conditions
according to ETA-21/0624 for working life of 50 and 100 years?

1,2
1,0
kri(6) = —0,00038 - 0 + 0,8783

0,8
o6
X

0,4

0,2

0, = 20°C Omax = 504°C
0,0 —
0 100 200 300 400 500

Temperature (°C)

The design value of the bond resistance fuafi under fire exposure has to be calculated by the following equation:

Yc

foafi = Kp,i(6)  foapir - ﬁ for a working life of 50 years
M, fi
Y
foa,fi, 100y = Kb,fi,100y(0) * foa,pir 100y ° ﬁ for a working life of 100 years
M, fi
. —0,0038 -6 + 8,6867 . .
with 6 < 504°C: kp(0) = <10 for a working life of 50 years
fbd,PIR - 4,3
—0,0038 -6 + 8,6867 o
Ky fi,100y(6) = < 1,0 foraworking life of 100 years
fbd,PIR,lOOy' 4,3
0 > 504°C: Ky £(0) = Ky £i,100y(8) = 0,0
foa i Design value of the bond strength in case of fire in N/mm2 for a working life of 50 years.
foa fi, 100y Design value of the bond strength in case of fire in N/mmz2 for a working life of 100 years.
® Temperature in °C in the mortar layer.
O max Temperature in °C at which the mortar can no longer transfer bond stresses
ky(0) Reduction factor under fire exposure for a working life of 50 years.
kyfi,100y(8) Reduction factor under fire exposure for a working life of 100 years.
foa pIR Design value of the bond strength in N/mm?2 in cold condition according to Table C3 or Table

C6 considering the concrete classes, the rebar diameter, the drilling method and the bond
conditions according to EN 1992-1-1 for a working life of 50 years.

fhapir100y  DeESIgN value of the bond strength in N/mm?2 in cold condition according to Table C3 or Table
C6 considering the concrete classes, the rebar diameter, the drilling method and the bond
conditions according to EN 1992-1-1 for a working life of 100 years.

Ye Partial factor according to EN 1992-1-1.
Ym i Partial factor according to EN 1992-1-2.

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1- 1:2004+AC:2010 Equation 8.3 using the temperature-dependent bond resistance fad,ii.
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Materials

Material quality
Part Material
Bars and de-coiled rods class B or C

with fyx and k according to NDP or NCL of EN 1992-1-1
fuk = fu = K - fyk

Rebar
EN 1992-1-1

Fitness for use

Some creep tests have been conducted in accordance with EAD 330087 in the following conditions: in dry
environment at 100 °C for 180 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-FP 700 R: low
displacements with long term stability, failure load after exposure above reference load.

Setting information

Installation temperature
+5°Cto +40 °C

Service temperature range
Hilti HIT-FP 700 R 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.

: Maximum long term base Maximum short term base
Temperature range Base material temperature . .
material temperature material temperature
Temperature range | -40 °C to +160 °C +100 °C +160 °C

Maximum short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as result of diurnal
cycling.

Maximum long term base material temperature
Long-term elevated base material temperatures are roughly constant over significant periods of time.

Working time, assembly, pre-loading time and curing time¥

UEtm[pee 1 i_n the base Ma)_(imu_m Assembly time Pre-loading time Minimum curing time
material working time
T [°C] twork tassembly tpre-loading teure
5<T=<10 50 min 36 hours 14 days 50 days
10<T<15 40 min 30 hours 7 days 28 days
15<T=<20 35 min 24 hours 6 days 18 days
20<T=<30 20 min 12 hours 5 days 10 days
30<T<40 15 min 6 hours 3 days 7 days
40 12 min 3 hours 2 days 4 days

D The minimum temperature of the foil pack is +5° C.
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Working time, assembly, pre-loading time and curing time definition

Anchor fastening technology manual

twork: describes the working time, or the period in which the mortar has not yet
solidified and in which the user can insert the rebar. The working time ranges from
a maximum of 50 minutes at 5°C to a minimum of 12 minutes at 40°C. The long
working time allows an easy setting for deep embedment. Once the rebar is
inserted it must not be moved.

tassembly: When twork has passed, tassembly indicates the minimum waiting time before
tying new rebars to the installed/set ones or pouring new concrete is allowed.

tpre-loading: It is the minimum waiting time needed before 75% of the final load can
be applied to the set rebar. The tpre-oading iS provided as additional guidance.
However, the Engineer of Record must use their engineering judgment to decide
whether or not pre-loading can be done prior to reaching the full curing time.

teure: the full curing time has passed and the full design load can be applied to the
rebar.

Installation equipment

Rebar size 98 | 910 | 912 | 913 | 914 | 916 | 918 | 920 | 924 | 925 | 928 | ¢32 | ¢34 | ¢36 | 940

Rotary hammer TE 2(-A) — TE 30(-A) TE30 - TE8O

Blow out pump (het < 10-d)

Other tools Compressed air gun?

Roughening tools

Set of cleaning brushes, dispenser, piston plug

®  Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
B Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm.

Minimum concrete cover cmin Of the post-installed rebar

Minimum concrete cover Cmin [Mm]

Drilling method Rebar size . . . . - .
Without drilling aid With drilling aid
<25 30+0,06-Iv=2- 30+0,02 - =22
Hammer drilling (HD) and (HDB)® ¢ . ¢ . b
¢ 225 40+0,06-k>22-¢ | 40+002-h22-¢
Diamond coring with Roughening $ <25 30+0,06-h22-¢ 30+002-W22-¢
tool TE-YRT (RT) 225 40+0,06 - h=2-¢ 40+0,02-k=2-¢

° HDB = hollow drill bit Hilti TE-CD and TE-YD
Comments: The minimum concrete cover acc. EN 1992-1-1 must be observed.
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Dispenser and corresponding maximum embedment depth £y max
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Rebar HDM 500 HDE 500
Size Ly,max [mm]

$8-10 1000
¢ 12 1200
014 1000 1400
¢ 16 1600
18 1800
¢ 20 2000
¢ 22 1400 2200
¢ 24 2400
¢ 25 1500
¢ 26
¢ 30 1200

2500

¢ 32
¢ 36 900
¢ 40 500

Drilling diameters

Hammer drill (HD)

Hollow Drill Bit (HDB)?

Diamond coring

Rebar size with roughening tool (RT)
do [mm]
T T ==
Esse— == Ee=Tr——r—o
¢8 12 (109) 12 -
$10 14 (129) 14 (129) -
612 16 (149) 16 (14 ) -
¢14 18 18 18
$16 20 20 20
$18 22 22 22
$20 25 25 25
$22 28 28 28
$24 32 (309) 32 32
$25 32 (309) 32 32
$26 35 35 35
$28 35 35 35
$30 37 - _
$32 40 - ]
$34 45 - ]
$36 45 - ]
$40 55 - ]

®  Each of two given values can be used.

®  No cleaning required.
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Associated components for the use of Hilti Roughening tool TE-YRT
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Diamond coring Roughening tool TE-YRT Wear gauge RTG...
do [mm] .
- do[mm] size
nominal measured

18 17,910 18,2 18 18
20 19,9 to 20,2 20 20
22 21,910 22,2 22 22
25 24,9 to 25,2 25 25
28 27,910 28,2 28 28
30 29,9 to 30,2 30 30
32 31,910 32,2 32 32
35 34,9 to 35,2 35 35

Installation parameters for use of the Hilti Roughening tool TE-YRT

Roughening time Minimum blowing time
troughen tblowing

Iv [mm] troughen [S€C] = Iv [mMm] / 10 tblowing [S€C] = troughen [SEC] + 20

0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80

> 600 troughen [S€C] = Iv [Mm] / 10 thlowing [S€C] = troughen [SEC] + 20
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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-FP 700 R.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

L

TEVAT| g
T E ) I i ‘
|

Diamond Drilling + Roughening Tool
(DD+RT)

Cleaning (Inadequate hole cleaning=poor load values.)

Hammer Drilling:

Manual cleaning (MC)
For drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Hammer Drilling:

Compressed air cleaning (CAC)
For ¢ 8 to ¢ 12 and drill hole depths <
250 mm or ¢ > 12 mm and drill hole
depths < 20 - ¢.

Diamond cored holes with Hilti
roughening tool TE-YRT:

For all drill hole diameters do and drill
hole depths.
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Injection preparation

N 16.6 fl. 0z. | 4x
- Injection system preparation.
= HDM 500 T
) FEe=T]

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.
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Setting the element

twork
® Setting element, observe working time
— 7 2 mmmmg Q “twork”.

W/l

}0 \\ YN //
- 777 B

di Id E
- Setting element for overhead
E applications, observe working time “twork”.

twork ﬂ @@Q

)

Setting new rebars or pouring new

< ﬁaﬂﬂdﬂaﬂﬂ#ﬂrﬁd/ Z 2,5/ fd/ffﬂ/&/{ﬁﬁ/ iz concrete only after assembly time

- “tassembly"
) lassembly

4 tpre-loading | il

75%

Apply 75% of full load only after curing
time “tpre—loading“-

Apply full load only after curing time

“tcure“ .
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2.1.6 HIT-RE 100

Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-RE 100 injection mortar
Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

Hilti HIT-RE 100

500 ml foil pack

(also available as
330 ml foil pack)

T T ST LT

lilti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100
X

Anchor rods:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
(M8-M30)

At

I

Base material Load conditions

] & e—
U (] . U. &
]
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) concrete guasi-static

Installation conditions

Anchor fastening technology manual

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

Other informations

CE |16 piame
W * e .
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-15/0882 / 2019-08-30

a) All data given in this section according to ETA-15/0882 issue 2017-12-11.
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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

— Base material thickness, as specified in the table
— Embedment depth, as specified in the table
— Anchor material, as specified in the tables

— Concrete C 20/25, fckcube = 25 N/mmg?
— In-service temperate range |

Anchor fastening technology manual

(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
Embedment depth het  [mm] 80 90 110 125 170 210 240 270
Base material thickness h [mm] | 110 120 140 165 220 270 300 340

a) The allowed range of embedment depth is shown i

Characteristic resistance

n the setting details

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | mM27 | M30
Non-cracked concrete
HAS-U 5.8 18,3 | 29,0 | 42,2 | 68,8 | 109,0 | 149,7 | 182,9 | 218,2
_ HAS-U 8.8 293 | 42,0 | 56,8 | 68,8 | 109,0 | 149,7 | 182,9 | 218,2
Tension Nrk  [KN]
HAS-U A4 256 | 40,6 | 56,8 | 68,8 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U HCR 203 | 42,0 | 56,8 | 68,8 | 109,0 | 149,7 | 182,9 | 218,2
HAS-U 5.8 92 | 145 | 211 | 393 | 61,3 | 88,3 | 114,8 | 140,3
HAS-U 8.8 146 | 232 | 33,7 | 62,8 | 98,0 | 141,2 | 183,6 | 224,4
Shear Vrk  [KN]
HAS-U A4 12,8 | 20,3 | 295 | 55,0 | 85,8 | 123,6 | 114,8 | 140,3
HAS-U HCR 146 | 23,2 | 33,7 | 62,8 | 98,0 | 123,6 | 160,7 | 196,4
Cracked concrete
HAS-U 5.8 - 19,8 | 29,0 | 40,8 | 64,1 | 950 | 111,9 | 139,9
Tensi HAS-U 8.8 N o - 19,8 | 29,0 | 40,8 | 64,1 | 950 | 111,9 | 139,9
ension HAS-U A4 Rk [kN] - 19.8 | 290 | 40,8 | 641 | 950 | 111,9 | 139.9
HAS-U HCR - 19,8 | 29,0 | 40,8 | 64,1 | 950 | 111,9 | 139,9
HAS-U 5.8 - 145 | 21,1 | 39,3 | 61,3 | 88,3 | 114,8 | 140,3
HAS-U 8.8 - 232 | 33,7 | 628 | 98,0 | 1412 | 183,6 | 2244
Shear Vrk  [KN]
HAS-U A4 - 20,3 | 295 | 55,0 | 85,8 | 123,6 | 114,8 | 140,3
HAS-U HCR - 23,2 | 33,7 | 62,8 | 98,0 | 123,6 | 160,7 | 196,4
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Design resistance

Anchor fastening technology manual

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | mM27 | M30
Non-cracked concrete
HAS-U 5.8 12,2 19,3 27,0 32,7 51,9 71,3 87,1 | 103,9
. HAS-U 8.8 14,4 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
Tension Nra  [kN]
HAS-U A4 13,7 20,0 27,0 32,7 51,9 71,3 80,2 98,1
HAS-U HCR 14,4 20,0 27,0 32,7 51,9 71,3 87,1 | 103,9
HAS-U 5.8 7,3 11,6 16,9 31,4 49,0 70,6 91,8 | 112,2
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
Shear Vrd  [KN]
HAS-U A4 8,2 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
Cracked concrete
HAS-U 5.8 - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
. HAS-U 8.8 - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
Tension Nrda  [kN]
HAS-U A4 - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
HAS-U HCR - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
HAS-U 5.8 - 11,6 16,9 31,4 49,0 70,6 91,8 | 112,2
HAS-U 8.8 - 18,6 27,0 50,2 78,4 | 113,0 | 146,9 | 179,5
Shear Vrd  [KN]
HAS-U A4 - 13,0 18,9 35,2 55,0 79,2 48,2 58,9
HAS-U HCR - 18,6 27,0 50,2 78,4 70,6 91,8 | 112,2
Recommended loads @
Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 8,7 13,8 19,3 23,4 37,1 50,9 62,2 74,2
Tension HAS-U 8.8 N [KN] 10,3 14,3 19,3 23,4 37,1 50,9 62,2 74,2
HAS-U A4 Ree 98 | 143 | 193 | 234 | 37,1 | 50,9 | 57,3 | 70,1
HAS-U HCR 10,3 14,3 19,3 23,4 37,1 50,9 62,2 74,2
HAS-U 5.8 5,2 8,3 12,0 22,4 35,0 50,4 65,6 80,1
Shear HAS-U 8.8 Vv [kN] 8,4 13,3 19,3 35,9 56,0 80,7 104,9 | 128,2
HAS-U A4 Ree 5,9 93 | 135 | 252 | 393 | 56,6 | 344 | 421
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4 65,6 80,1
Cracked concrete
HAS-U 5.8 - 6,7 9,9 13,9 21,8 32,3 38,1 47,6
. HAS-U 8.8 - 6,7 9,9 13,9 21,8 32,3 38,1 47,6
Tension Nrec  [KN]
HAS-U A4 - 6,7 9,9 13,9 21,8 32,3 38,1 47,6
HAS-U HCR - 6,7 9,9 13,9 21,8 32,3 38,1 47,6
HAS-U 5.8 - 8,3 12,0 22,4 35,0 50,4 65,6 80,1
HAS-U 8.8 - 13,3 19,3 35,9 56,0 80,7 | 104,9 | 128,2
Shear Vrec  [kN]
HAS-U A4 - 9,3 13,5 25,2 39,3 56,6 34,4 42,1
HAS-U HCR - 13,3 19,3 35,9 56,0 50,4 65,6 80,1

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
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Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
HAS-U 5.8 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal tensile HAS-U 8.8 . [N/mme | 800 | 800 | 800 [ 800 [ 800 [ 800 | 800 | 800
strength HAS-U A4 e 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500
HAS-U HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700
HAS-U 5.8 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
. HAS-U 8.8 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
Yield strength fy«  [N/mm?]
HAS-U A4 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400
Stressed
. HAS-U A« [mm?7 | 36,6 | 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561
Ccross-section
Moment of HAS-U W [mmd | 31,2 | 62,3 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance

Material quality for HAS-U

Part

Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Washer

Electroplated zinc coated = 5 um, hot dip galvanized = 45 um

Nut

Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile

HAS-U Ad 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

HAS-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 range:

+5°C to +40°C

Service temperature range

Anchor fastening technology manual

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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40 °Cto + 40 °C +24 °C +40°C
Temperature range Il -40 °Cto + 58 °C +35°C +58°C
Temperature range lll -40°Cto+70°C +43°C +70°C

Maximum 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.

Maximum 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 qf the Maximum working time Minimum curing time
base material
TBM twork teure 3
5°C<Tem<10°C 2h 72 h
10°C<Temw<15°C 15h 48 h
15°C<Tem<20°C 30 min 24 h
20°C<Tem<30°C 20 min 12 h
30°C=Tem<40°C 12 min 8h
40 °C 12 min 4h

a) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.

224 of 973



=T

Setting details
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Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal diameter of drill bit do [mm]| 10 12 14 18 22 28 30 35
Diameter of element d [mm] 8 10 12 16 20 24 27 30
Effective anchorage depth hetmn=ho [mm]| 60 60 70 80 90 96 108 120
(=drill hole depth) hetmax=ho [mm]| 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum base material
thickness 2 Nmin [mm] her+ 30 =100 mm het+ 2 do
Maximum diameter of d mmj| 9 | 12 | 14 | 18 | 22 | 26 | 30 | 33
clearance hole in the fixture
Minimum spacing Smin [mm]| 40 50 60 80 100 120 135 150
Minimum edge distance Cmin [mm]| 40 50 60 80 100 120 135 150
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cersp
1,0 het forh/he22,0 ™
20
Critical edge distance for
Spllttlng failure Cer,sp [mm] 4,6 hef - 1,8 h for 2,0 > h/ het > 1,3 13
2,26 hes forh/her<1,3 100y 226n,
Critical spacing for concrete
cone faiISre 9 Scr,N [mm] 2 CerN
Critical edge distance for
concrete cone failure® CorN [mm] 1.5 Rer
Maximum torque moment 9 Teax  [Nm]| 120 | 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.
a)  hetmin < het < hermax (her: embedment depth) h: base material thickness (h 2 hyin)
b) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design
bond resistance. The simplified formula given in this table is on the save side.
c) This is the maximun recommended torque moment to avoid splitting failure during installation for anchors
with minimun spacing and/or edge distance.
Installation equipment
Anchor size M8 M0 | mM12 [ Mi6 M20 | M24 M27 M30
Rotary hammer TE 2-TE 16 TE40-TE 80
Other tools Blow out pump (hef < 10 - d, do < 20 mm), compressed air gun,
Set of cleaning brushes, dispenser, piston plug
Drilling and cleaning parameters
Drilling and cleaning Installation
HAS-U Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
d0 [mm] size [mm] Size [mm]
e B T —— D=
Cooe— §:'='
M8 10 - 10 -
M10 12 12 12 12
M12 14 14 14 14
M16 18 18 18 18
M20 22 22 22 22
M24 28 28 28 28
M27 30 - 30 30
M30 35 35 35 35
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Setting instructions

Anchor fastening technology manual

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

with Hilti HIT-RE 100.

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

Drilling

Hammer drilled hole
For dry and wet concrete.

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

ANV
WV

Compressed air cleaning (CAC)
cleaning of flooded holes

for all drill hole diameters do and drill hole
depths ho .
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Injection system

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

= 330ml/ 11.11l. 0z: 2x
F=3500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection method for drill hole depth
het £ 250 mm.

Injection method for overhead
application and/or installation with
embedment depth het > 250 mm.

Setting the element

— .,

Setting element, observe working time

“twork" y

Setting element for overhead
applications, observe working time “twork”,

:mu

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-RE 100 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Hilti HIT-RE 100
330 ml foil pack

1 LT ST LT

(also available as
500 ml and 1400
ml foil pack)

liti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100
X

Rebar B500B
(68-932)

Base material Load conditions

IERE T e
[ ]

Concrete Concrete Dry concrete Wet Static/

(non-cracked) (cracked) concrete quasi-static

Installation conditions

CS—
Hammer Variable Small edge European
drilling embedment distance and Technical
depth spacing Assessment

Approvals / certificates

Anchor fastening technology manual

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

Other informations

x¥xy
* x
* *
*ex*
CE

conformity

Description Authority / Laboratory

No. / date of issue

European technical assessment @ CSTB, Marne la Vallée

ETA-15/0882 / 2019-08-30

b)  All data given in this section according to ETA-15/0882 issue 2019-08-30.
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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

- Base material thickness, as specified in the table
- Embedment depth, as specified in the table

- Anchor material, as specified in the tables

- Concrete C 20/25, fek,cuve = 25 N/mm?2
- in-service 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 fastening technology manual

Anchor size $8 | $10 | $12 | $14 | $16 | $20 | $25 | $26 | $28 | $30 | $32

Embedment depth het [mm]| 80 90 | 110 | 125 | 125 | 170 | 210 | 230 | 270 | 285 | 300

Base material thickness h  [mm]| 110 | 120 | 140 | 161 | 165 | 220 | 274 | 294 | 340 | 359 | 380
a) The allowed range of embedment depth is shown in setting details

Characteristic resistance

Anchor size | 48 | 910 | 912 | $14 | 916 | $20 | 925 | ¢26 | 28 | $30 | ¢32

Non-cracked concrete

Tensile Rebar B500B  Nr«k [kN] 28,0 | 39,6 | 56,8 | 65,9 | 68,8 |109,0(149,7|171,6(218,2|236,7 |255,6

Shear Rebar B500B  Vrk 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |135,0|146,0/169,0|194,0|221,0

Cracked concrete

Tensile Rebar B500B  Nr«k [KN] - 19,8 | 29,0 | 35,7 | 40,8 | 64,1 | 98,9 |103,3(130,6|147,7|165,8

Shear Rebar B500B  Vrk - 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |{135,0|146,0|169,0(194,0|221,0

Design resistance

Anchor size | 48 | 910 | 912 | $14 | 916 | $20 | 925 | ¢26 | 928 | $30 | ¢32

Non-cracked concrete

Tensile Rebar B500B  Nrd [KN] 13,4 1188 |27,0|31,4|32,7|51,9|71,3| 81,7 |103,9(112,7|121,7

Shear Rebar B500B  VRd 11,2 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |129,3|129,3|147,3

Cracked concrete

Tensile Rebar B500B [kN] - 94 | 138 (17,0| 19,4 |30,5|47,1|49,2|62,2 703|789

Shear Rebar B500B - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 {129,3|129,3(147,3

Recommended loads 2

Anchor size | 98 | 910 | 912 | 914 | 916 | 620 | 925 | 926 | $28 | 930 | ¢32

Non-cracked concrete

Tensile Rebar B500B  NRrec [kN] 96 | 135 (19,3 |22,4|23,4|37,1|509 |58,4 |74,2|80,5 | 86,9

Shear Rebar B500B  VRec 8,0 | 10,5 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 |105,2

Cracked concrete

Tensile Rebar B500B  NRrec [kN] - 6,7 | 99 [12,2|139|21,8|33,6|351|44,4|50,2|56,4

Shear Rebar B500B  VRec - 10,5(14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 |80,5|92,4 (105,2

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
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EN 1992-1-1:2004

1-1/NA:2013

Anchor size 08 | 910 [ 912 | ¢14 | ¢16 | ¢20 | ¢25 | 926 | ¢28 | $30 | ¢32
Nominaltensile ¢ = |\/mmz) | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength

Yield strength ~ fx [N/mm? | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Stressed 2

Sose. section As [mm? | 50,3 | 785 |113,1/153,9|201,1|314,2|490,9 | 531 |615,8| 707 |804,2
Moment of W [mm3 | 503 | 982 |169,6|269,4 4021|7854 | 1534 | 1726 | 2155 | 2651 | 3217
resistance

Material quality

Part Material

Rebar Bars and de-coiled rods class B or C Il according to NDP or NCL of EN 1992-

Setting information

Installation temperature
+ 5°C to + 40°C

Service temperature range

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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range | -40 °C to + 40 °C +24 °C +40°C
Temperature range |l -40 °Cto + 58 °C +35°C +58 °C
Temperature range Il -40°Cto+ 70°C +43°C +70°C

Maximum 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,

Maximum 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 Maximum working time Minimum curing time
TBM twork tcure 3
5°C=Tem<10°C 2h 72 h
10°C<Tew<15°C 15h 48 h
15°C<Tew<20°C 30 min 24 h
20°C=Tem<30°C 20 min 12h
30°C=<Tem<40°C 12 min 8h
40 °C 12 min 4h

a) The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,
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Setting details
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Anchor size @8 | @10 @12 @14 | @16 | @20 | @25 | @26 | 28 | B30 | D32
Nominal diameter of mm)| 8 | 10| 12 | 14|16 |20 | 25| 26|28 | 30 | 32
element
Nominal diameter of 10/ | 12/ 24130/
a) a)
drill bit do [mm] 129 | 149 149 |16 | 18 | 20 o5a) | 324) 32 | 35 | 37 | 40
Effective hetmin="ho [mm]| 60 | 60 | 70 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
anchorage depth
(= drill hole depth)? hefmax=ho [mm]| 160 | 200 | 240 |240| 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base material _ hef + 30 mm
thickness Pimin [mm] =100 mm her + 2 do
Minimum spacing Smin [mm]| 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 130 | 140 | 150 | 160
Minimum edge distance Cmin [mm]| 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 130 | 140 | 150 | 160
Critical spacing for
splitting failure Serisp (mm] 2 Cersp
h/h

1,0 het forh/het 22,0 2o
Critical edge distance for 2,0 > h/ het > |
for splitting failure © Corisp [mm]| 4.6he-18h 1,3 137

2,26 hes forh/he<1,3 one  220m, "
Critical spacing for
concrete cone failure > (mm] 2 CorN
Critical edge distance
for concrete cone failure cern [mm] 1,5 het
d)

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

h: base material thickness (h = hyn)

Both given values for drill bit diameter can be used
Netmin < Net < hetmax (her: embedment depth)

The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond

resistance, The simplified formula given in this table is on the save side,

Installation equipment

Anchor size 08 | 910 | ¢12 | ¢14 | ¢16 | ¢20 | ¢25 | ¢26 | ¢28 | $30 | 932

Rotary hammer TE 2-TE 16 TE 40-TE 80

Oth Blow out pump (hef < 10 - d, do < 20 mm), compressed air gun,

er tools Set of cleaning brushes, dispenser, piston plug
Drilling and cleaning parameters
Drilling and cleaning Installation
Rebar Hammer drill Hollow Drill Bit Brush Piston plug
[mm] (HD) (HDB) HIT-RB HIT-SZ
diameter do [mm] size [mm]
ssse— e
8 10/ 129 129 10/ 129 -1129

$10 12/149 12 /149 12/149 12/149
$12 14/169 14/169 14/169 14/169
$14 18 18 18 18
$16 20 20 20 20
$20 24 | 259 24 | 259 24 | 253 24 | 253
$25 30/ 329 323 30/329 30/329
$26 32 32 32 32
$28 35 - 35 35
$30 37 - 37 37
$32 40 - 40 40

a) Both of the two given values can be

used
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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 HIT-RE 100

Drilling

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d,

X 2x !
<4mu)p 2»_ <4mu)p
(e 2x > LJ

Compressed air cleaning (CAC)
cleaning of flooded holes

for all drill hole diameters do and drill hole
depths ho,
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Injection system

=330ml/11.11l. 0z 2x
== 500ml/ 16.91l. 0z: 3x

Injection system preparation,

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

Injection method for overhead
application and/or installation with
embedment depth hef< 250 mm

Setting the element

twork
® Setting element, observe working time

é;.‘ / “buor”

( [Fi??; WOrK

W/

ZLO \\ 7 > /r
— /L) \Vll
di Id §|

[

ft
)

Setting element for overhead
applications, observe working time “twork”,
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HIT-RE 100 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

Injection mortar system

Hilti HIT-RE 100
"1 T ST S 3 330 ml foil pack

(also available as
500 ml and 1400
ml foil pack)

lilti HIT-RE 100 Hilti HIT-RE 100

Hilti HIT-RE 100
X

Rebar B500 B
(68 - $40)

Base material Load conditions

Anchor fastening technology manual

Benefits

Suitable for concrete C 12/15
to C 50/60

High loading capacity
Suitable for dry and water
saturated concrete

For rebar diameters up to 40
mm

Non corrosive to rebar
elements

Long working time at elevated
temperatures

Suitable for embedment length
till 3200 mm

-~

e
] &
U l‘ L . &
6~
Concrete Concrete Dry concrete  Wet concrete Static/ Fire
(non-cracked) (cracked) quasi-static resistance

Installation conditions Other information

SSSo—
Hammer Diamond European
drilling coring Technical
Assessment

Approvals / certificates

x¥x,
= x
* *
*x*
CE

conformity

Description Authority / Laboratory No, / date of issue
European technical assessment @ DIBt, Berlin ETA —15/0883 / 2017-12-06
Fire report MFPA, Liepzig GS 3,2/15-431-4 / 2016-04-29

c)

All data given in this section according to the approvals mentioned above ETA-15/0883

issue 2017-12-06,
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Basic design data

Static EC2 design

Design bond strength in NJ'mm?2according to ETA 15/0883 for good bond conditions

Anchor fastening technology manual

Concrete class

Rebar-size

C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | CA5/55 | C50/60

All allowed hammer drilling methods

08 - $32 1,6 2,0 23 2,7 3,0 34 3,7 4,0 4,3
034 1,6 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
$36 15 1,9 2,2 2,6 2,9 3,3 3,6 3,8 4,1
40 15 1,8 2,1 2,5 2,8 3,1 3,4 3,7 4,0

Diamond coring wet

¢8 - $32 1,6 2,0 2,3 2,7
¢34 1,6 2,0 2,3 2,6
$36 15 1,9 2,2 2,6
$40 15 1,8 2,1 2,5

For poor bond conditions multiply the values by 0,7, Values valid for non-cracked and cracked concrete

Minimum anchorage length and minimum lap length
The minimum anchorage length /bmin and the minimum overlap length Zomin according to EN 1992-1-1 shall be
multiplied by the relevant Amplification factor in the table below,

Amplification factor ap, for the min, anchorage length and min, lap length according to EN 1992-1-1 for:

Rebar - size Concrete class
C12/15 \ C16/20 \ C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
All allowed hammer drilling methods
98 940 | 1,0
Diamond coring dry and wet
08 -¢40 | 15
Pre-calculated values® — anchorage length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions
Anchorage Design Mortar Anchorage Design Mortar
_ length value volume? length value volume?
Rebar-size lpa [mm] Nra [KN] | Vi [ml] lpa [mm] Nra [KN] | Vi [m]
0,1=(X.2=(X3=(X4=(X.5=1,0 a1=a3=a4=1,0 oo or (1,520,7
100 6,8 8 100 9,7 8
08 170 11,5 13 140 13,6 11
250 17,0 19 180 17,4 14
322,1 21,9 24 225,4 21,9 17
121 10,3 11 121 14,7 11
410 220 18,7 20 170 20,6 15
310 26,3 28 230 27,9 21
402,6 34,1 36 281,8 34,1 25
145 14,8 15 145 21,1 15
012 260 26,5 27 210 30,5 22
370 37,7 39 270 39,3 29
483,1 49,2 51 338,2 49,2 36
169 20,1 20 169 28,7 20
014 300 35,6 36 240 40,7 29
430 51,1 52 320 54,3 39
563,6 66,9 68 394,5 66,9 48
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Pre-calculated values® —anchorage length
Rebar yield strength f,x=500 N/mm?, concrete C25/30, good bond conditions

Anchor fastening technology manual

Anchorage Design Mortar Anchorage Design Mortar
length value volume? length value volume?
Rebar-size
lba [Mmm] Nrda [KN] Vv [ml] lba [Mmm] Nra [KN] Vi [ml]
a1=az=a3=a4=a5=1,0 a1=a3=a4=1,0 o or a5=0,7
193 26,2 26 193 37,4 26
340 46,1 46 280 54,3 38
¢16 490 66,5 67 370 71,7 50
644 87,4 87 450,9 87,4 61
217 33,1 33 217 47,3 33
380 58 57 310 67,6 47
¢18 540 82,4 81 410 89,4 62
724,6 110,6 109 507,2 110,6 76
242 41,1 51 242 58,6 51
390 66,2 83 350 84,8 74
420 550 93,3 117 460 111,5 98
805,2 136,6 171 563,6 136,6 120
266 49,6 75 266 70,9 75
410 76,5 116 380 101,3 107
922 560 104,5 158 500 133,3 141
885,7 165,3 250 620 165,3 175
290 59 122 290 84,3 122
430 87,5 182 420 122,1 177
624 560 114 236 550 160 232
966,2 196,7 408 676,3 196,7 286
302 64 114 302 91,5 114
025 430 91,2 162 430 130,3 162
570 120,9 214 570 172,7 214
1006,4 2134 378 704,5 2134 265
350 83,1 145 338 114,7 140
595 141,3 247 480 162,9 200
$28 875 207,8 364 635 2155 264
1127,2 267,7 469 789 267,7 328
374 95,2 165 374 136 165
635 161,6 281 528 191,9 233
430 935 237,9 413 700 254,5 309
1207,7 307,3 534 845,4 307,3 374
400 108,6 217 400 155,1 217
680 184,6 369 580 2249 315
432 1000 271,4 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
450 132,3 387 440 184,8 379
765 225 658 640 268,8 551
436 1125 330,8 968 900 378,1 774
1505,0 442.,6 1295 1053,5 442,6 907
500 157,1 520 485 217,7 505
850 267 884 700 314,2 728
$40 1000 314,2 1040 990 444,3 1030
1739,1 546,4 1810 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as

described in EN 1992-1-1, For all other conditions multiply by the value by 0,7,

2) The volume of mortar corresponds to the formula “1,2#(d¢?-ds?)*n*Ib/4” for hammer drilling
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Pre-calculated values — overlap length
Rebar yield strength fix=500 N/mm?, concrete ¢25/30, good bond conditions
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Overlap Design Mortar Overlap Design Mortar
_ length value volume? length value volume?
BRI | Nra [KN] Ve [ml] lo [mm] Nra [KN] Vi [ml]
(x1=<xz=a3=a4=<x5=1,0 a1=a3=a4=1,0 o2 or a5=0,7

200 13,6 15 200 194 15

240 16,3 18 210 20,4 16

¢8 280 19 21 220 21,3 17
322,1 21,9 24 225,4 21,9 17

200 17 18 200 24,2 18

270 22,9 24 230 27,9 21

610 340 28,8 31 250 30,3 23
402,6 34,1 36 281,8 34,1 25

200 20,4 21 200 29,1 21

290 29,5 31 250 36,4 26

612 390 39,7 41 290 42,2 31
483,1 49,2 51 338,2 49,2 36

210 24,9 25 210 35,6 25

330 39,2 40 270 45,8 33

614 450 53,4 54 330 56 40
563,6 66,9 68 394,5 66,9 48

240 32,6 33 240 46,5 33

370 50,2 50 310 60,1 42

616 510 69,2 69 380 73,7 52
644 87,4 87 450,9 87,4 61

270 41,2 41 270 58,9 41

410 62,6 62 350 76,3 53

618 560 85,5 84 430 93,8 65
724.,6 110,6 109 507,2 110,6 76

300 50,9 64 300 72,7 64

430 72,9 91 390 94,5 83

920 570 96,7 121 480 116,3 102
805,2 136,6 171 563,6 136,6 120

330 61,6 93 330 88 93

450 84 127 430 114,6 122

922 580 108,2 164 520 138,6 147
885,7 165,3 250 620 165,3 175

360 73,3 152 360 104,7 152

470 95,7 198 470 136,7 198

624 590 120,1 249 570 165,8 241
966,2 196,7 408 676,3 196,7 286
375 79,5 141 375 113,6 141
430 91,2 162 480 145,4 181

925 570 120,9 214 590 178,7 222
1006,4 213,4 378 704,5 213,4 265
420 99,8 175 420 142.,5 175
595 1413 247 530 179,8 220
928 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
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Pre-calculated values — overlap length
Rebar yield strength fix=500 N/mm?, concrete ¢25/30, good bond conditions
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Overlap Design Mortar Overlap Design Mortar
_ length value volume? length value volume?
SRS | e Nra [KN] Ve [ml] lo [mm] Nra [KN] Vi [ml]
(x1=<xz=a3=a4=<x5=1,0 a1=a3=a4=1,0 o2 or (15=0,7

450 1145 199 450 163,6 199
635 161,6 281 528 191,9 233
630 935 237,9 413 700 254,5 309
1207,7 307,3 534 845,4 307,3 374
480 130,3 261 480 186,1 261
680 184,6 369 650 252 353
632 1000 2714 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
540 158,8 465 540 218,1 465
765 225,0 658 720 290,0 620
636 1125 330,8 968 900 363,5 774
1505,0 442.6 1295 1053,5 442.6 907
600 188,5 624 600 269,3 624
850 267,0 884 750 336,6 780
940 1000 314,2 1040 990 444,3 1030
1739,1 505,9 1676 1217.,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as described in
EN 1992-1-1, For all other conditions multiply by the value by 0,7,
2) The volume of mortar corresponds to the formula “1,2%(d¢2-ds?)*m*Ib/4” for hammer drilling

Fire resistance

With:

fod,i

0 <123,2°C:
6 > 123,2°C:

Temperature reduction factor k4 [-]

for concrete class C20/25

1,0

0,8

0,6

0,4

0,2

0,0

J

L

Example for
C20/25

| L 1

| @y = 123,2°C |

0 20

40 60

80 100 120

Temperature 8 [°C]

The design value of the bond strength foasi under fire exposure has to be calculated by the following equation:

foafi = Kpi(0) * foq - Ye/YMsi

kb,ﬁ(G) = 26,424 . e_0'0215.e/fbd . 4,3 < 1,0
ky,(0) = 0,0

design value of the ultimate bond stress in case of fire in N/mm?2
0 temperature in °C in the mortar layer

koi®) reduction factor under fire exposure

fod design values of the ultimate bond stress in N/mmz in cold condition
Ye partially safety factor according to EN 1992-1-1

Y fi partially safety factor according to EN 1992-1-2

140
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a) Anchoring application
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7.

Anchoring application beam-wall connections with a concrete cover of 20 mm

AN

Maximum force (Fs,tmax) in rebar in conjunction with HIT-RE 100 as a function of embedment depth (inst )

for the fire resistance classes R30 to R240 according to EC2,

: Fs,Tmax Linst Fire resistance of bar [KN
REBEelzE [KN] [mm] R30 R60 R90 R120 R180 R240
100 3.4 1,0 0,2
110 4,3 1,7 0,5 i -
140 6,9 4,2 2,2 0,9 i
160 8,6 6,0 3,9 2,1 0,5
260 14,6 12,5 10,7 7,7 5,3
¢8 16,8 290 15.1 13.3 10,3 7.9
310 05 15,1 12,1 9,6
330 . 16,8 005 13,8 11,4
370 : 16,8 . 14,8
400 ’ 16,8
110 5,3 2,1 0,6 -
140 8,6 5,3 2,7 1,2 i -
160 10,8 7.4 48 2,7 0,6
260 21,6 18,3 15,7 13,4 9,7 6,6
290 24.8 21,5 18,9 16,7 12,9 9,9
910 26,2 310 23,7 21,1 18,8 15,1 12,0
340 24,3 22,1 18,3 15,3
360 26,2 o 24,2 20,5 17,5
380 : 26,2 - 22,7 19,6
450 : 26,2 26,2
130 9,0 5,0 2,2 0,8
140 10,3 6,3 3,2 1,4 i -
160 12,9 8,9 5,8 3,2 0,8
260 25,9 21,9 18,8 16,1 11,6 7.9
912 31,7 360 35.0 31.8 20.1 24.6 20,9
390 5 35,7 33,0 28,5 24.8
450 : 37,7 577 - 36,3 32,6
500 . . 37,7 37,7
160 15,1 10,4 6,8 3,7 0,9 -
260 30,2 25,6 21,9 18,8 13,5 9,3
360 45,4 40,8 37,1 33,9 28,7 24,4
¢14 51,3 400 46,8 43,2 40,0 34,8 30,5
450 - 50,8 47,6 42,4 38,1
500 . 51,3 =T - 50,0 45,7
550 . . 51,3 51,3
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Maximum force (Fstmax) in rebar in conjunction with HIT-RE 100 as a function of embedment depth (finst )

for the fire resistance classes R30 to R240 according to EC2,

: Fs.Tmax Linst Fire resistance of bar [kN
REber-siz2 [KN] [mm] R30 R60 R90 R120 R180 R240
180 20,7 15,4 11,2 7,6 2,7 0,9
260 34,5 29,3 25,1 21,5 15,5 10,6
360 51,9 46,6 42,4 38,8 32,8 27,9
16 67,0 450 62,2 58,0 54,4 48,4 435
500 57 66,7 63,1 57,1 52,2
550 : 67,0 570 570 65,8 60,9
600 : : 67,0 67,0
200 27,2 21,2 16,5 12,4 5,9 2,6
260 38,9 32,9 28,2 24,1 17,4 11,9
360 58,4 52,4 47,7 43,6 36,9 31,4
18 84,8 500 79,7 75,0 71,0 64,2 58,7
550 - 80,7 74,0 68,5
600 ’ 84,8 84,8 " 83,8 78,2
650 : 84,8 84,8
220 34,5 27,9 22,7 18,2 10,7 55
260 43,2 36,6 31,3 26,8 19,4 13,2
360 64,9 58,3 53,0 48,5 41,0 34,9
$20 1047 550 99,4 94,2 89,7 82,2 76,1
600 T 104,7 100,5 93,1 86,9
650 ’ 104,7 1047 | 1047 103,9 97,8
700 : : 1047 | 1047
240 42,7 35,5 29,7 24,7 16,5 9,9
360 71,3 64,1 58,3 53,3 45,1 38,4
500 104,7 97,5 91,7 86,7 78,5 71,8
622 126,7 600 121,3 115,5 110,6 102,4 95,6
650 P, 122,5 1143 | 1075
700 : 126,7 1267 | 1,6 126,2 1195
750 : 126,7 | 126,7
270 54,4 46,5 40,2 34,8 25,8 18,5
360 77.8 69.9 63,6 58,2 492 41,9
650 1453 139,1 133,6 1247 117,3
624 150.8 700 T 146,6 137,7 130,3
750 : 150,8 1508 | 1c0g 150,7 1433
800 : 150,8 | 150,8
280 59,4 51,1 44,6 38,9 29,6 22,0
360 81,1 72,8 66,3 60,6 51,3 43,6
700 1584 | 152,8 1434 | 1358
925 163.6 750 TETE TG 157,0 | 1493
800 ' ' 1636 | 1636 | ;555 | 1629
850 ; 163,6
290 64,6 56,0 49,2 433 33,6 25,6
360 84,3 75,7 68,9 63,0 53,3 45,4
700 1715 164,7 158,9 1492 141,2
926 177.0 750 G 173,0 163,2 1553
800 ' 177,0 1770 [ 1970 | 1770 1694
850 : : 177,0
300 70,0 61,1 54,0 479 37,8 29,6
500 128,5 119.6 1125 106,4 96,4 88,1
750 185,7 179,6 1695 | 1612
927 190,9 800 TS TS 184,2 175,9
850 ' : 1909 | 1909 | ;990 |_1905
900 : 190,9
300 75.6 66,4 59,0 52,7 42,3 33,7
500 133,3 124.0 116,7 110,4 99,9 91,3
750 199,9 192,6 186,3 1758 | 1672
928 205.3 800 553 201,4 191,0 | 182,4
850 ' 205,3 2053 | 053 | s053 | 197.6
900 ; ; 205,3
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Maximum force (Fstmax) in rebar in conjunction with HIT-RE 100 as a function of embedment depth (£inst )

for the fire resistance classes R30 to R240 according to EC2,

: Fs, 1 max Linst Fire resistance of bar [kN

REBEelzE [KN] [mm] R30 R60 R90 R120 R180 R240
330 87,5 77,6 69,8 63,0 51,8 42,6
500 1428 132,9 125,0 118,33 107,1 97,9
800 230,4 2226 2158 204,6 195,4
430 2358 850 AN 232,1 220,9 2117
900 : 235,6 235,6 o T 227,9
950 : : 235,6

350 100,3 89,7 814 74,1 62,2
500 152,3 1418 133,4 126,2 114,2 104,4
$32 268,1 850 263,2 254.8 2475 235,6 22538
900 268,1 264,9 252,9 2431
950 2681 2681 268,1 268,1 260,5
370 113,9 102,7 93,8 86,1 73,4 63,0
434 302.6 500 161,8 150,6 1417 134,0 1213 110,9
’ 900 S 298,0 289,1 281,4 268,8 258,3
950 ’ 302,6 302,6 299,9 287,2 276,8
400 1323 120,5 111,0 102,9 89,5 78,4
436 339.3 600 210,4 198,5 189,1 180,9 167,5 156,5
’ 800 288,4 276,5 267,1 259,0 2455 234,5
950 339,3 335,1 3256 317,5 304,1 293,0
450 168,7 155,5 1451 136,0 1211 108,8
$40 385 5 600 233,8 220,6 210,1 201,0 186,1 173,9
’ 800 320,5 307,3 296,8 287,8 272,8 260,6
950 3855 372,3 361,8 352,8 337,9 3256

*For additional values please check GS 3,2/15-431-4 fire report,

Characteristic yield strength fy = 500 N/mm?2

Steel failure
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b) Overlap joint application

Max, bond stress, fudFire , depending on actual clear concrete cover for classifying the fire resistance,

Anchor fastening technology manual

It must be verified that the actual force in the bar during a fire, Fs 1, can be taken up by the bar connection of the
selected length, ¢inst, Note: Cold design for ULS is mandatory,

Fs, 7 < (linst—Cf)- ¢ - 7 - foa,pire Where: (finst — Cf) > Cs;

s = lap length

) = nominal diameter of bar
linst — Ct = selected overlap joint length; this must be at least /s,

but may not be assumed to be more than 80 ¢
foaFiRe = bond stress when exposed to fire

Critical temperature-dependent bond stress, fnarre, cOncerning “overlap joint” for Hilti HIT-RE 100

injection adhesive in relation to fire resistance class and required minimum concrete coverage c,

Clear concrete cover ¢

Max, bond stress, tc [N/mm?]

[mm]

R30

R60 R90 R120

R180

R240

50

0,9

60

1,7

70

2,7

80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260

3,5

1,0

1,6

2,3 1,0

3,0 1,4 0,7

19 1,0
2,5 14

31 19

0,7

2.4

1,0

2,9

1,3

3,4

1,7

0,9

2,1

11

3,5

2,5

14

29

1,7

3,5

3,3

2,1

3,5

3,5

2,5

2,8

31

3,5
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Materials

Material quality

Part Material

Bars and de-coiled rods class B or C with fyk and k according to NDP or
NCL of EN 1992-1-1/NA:2013

fuk = fu = K - fyk

Rebar
EN 1992-1-1:2004+AC:2010

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days,

These tests show an excellent behaviour of the post-installed connection made with HIT-RE 100: low
displacements with long term stability, failure load after exposure above reference load,

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Acetic acid 100% o] Methanol 100% o]
Acetic acid 10% + Peroxide of hydrogen 30% o]
Hydrochloric Acid 20% + Solution of phenol (sat,) -
Nitric Acid 40% - Sodium hydroxide pH=14
Phosphoric Acid 40% + Solution of chlorine (sat,)
Sulphuric acid 40% + Solution of hydrocarbons (60 % vol
Ethyl acetate 100% o] Toluene, 30 % vol Xylene,10 % vol +
Acetone 100% - Methyl naphtalene)
Ammoniac 5% o] Salted solution 10% +
Diesel 100% + sodium chloride
Gasoline 100% + Suspension of concrete (sat,)
Ethanol 96% o} Chloroform 100%
Machine oils 100% + Xylene 100%

+ resistant

o] resistant in short term (max, 48h) contact

- not resistant
Electrical Conductivity

HIT-RE 100 in the hardened state is not conductive electrically, Its electric resistivity is 1,4-101°Q-m

(DIN IEC 93 — 12,93), It is adapted well to realize electrically insulating anchorings (ex: railway applications,
subway),
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Setting information

Installation temperature range:

+5°C to +40°C

Service temperature range

Anchor fastening technology manual

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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

Maximum 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,

Maximum 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 : Ma>.(imu.m Initial curing time Minimum curing time
of the base material working time
Tam twork teureini® teure
5°C<Tem< 9°C 2 hours 18 hours 72 hours
10°C<Tem< 14 °C 1,5 hours 12 hours 48 hours
15°C<Tem< 19°C 30 min 8 hours 24 hours
20°C<Tem< 24 °C 25 min 6 hours 12 hours
25°C<Tem< 29°C 20 min 5 hours 10 hours
30°C<Tem< 39°C 12 min 4 hours 8 hours
40 °C 12 min 2 hours 4 hours
a) The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,
b)  After teyein has elapsed preparation work may continue
Installation equipment
Rebar — size $8-¢16 $18-¢40
Rotary hammer TE2(-A) — TE30(-A) TE40 — TE8O

Other tools

Blow out pump (het < 10-d)

Compressed air gun?
Set of cleaning brushes, dispenser, piston plug

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)

Minimum concrete cover cmin Of the post-installed rebar

. : Minimum concrete cover Cmin [mm]
Drilling method Rebar — size [mm] : = - - = -
Without drilling aid | With drilling aid

Hammer drilling d<25 30+0,06-h22-¢|30+002-h22-¢

(HD) ¢=25 40+0,06-v=22-¢ | 40+0,02-Iv=22-¢
Compressed air ¢ <25 50 + 0,08 - Iv 50+ 0,02 - Iv

drilling (CA) 6225 60+0,08-k=2-¢|60+002-22-¢

Diamond coring dry $ <25 Drill standisused | 30+0,02-=2- ¢

(PCC) or wet (DD) b =25 as drilling aid 40+0,02- 22 ¢

a9 _o o l
aaa44aads I
NG N S O
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Drilling and cleaning diameters

Drilling Cleaning
Hammer |Compressed |Hollow Drill w| Brush Air nozzle
Rebar [mm] | il (HD) | air drill (CA) | Bit (ipB) | Ve (D) |Dry (PCO™ yyrpg | HiT-RB
do [mm] size [mm)]
S e D )
t‘:
8 12 (109) - - 12 (109) - 12 (109) 12 (109)
$10 14 (129) - - 14 (129) - 14 (122) 14 (129)
1 16 (149) - - 16 (149) 16 (149) 16 (149)
¢ - 17 - - - 18 16
$14 18 17 - 18 - 18 18
20 - - 20 - 20 20
¢16 i 20 i i i 22 20
$18 22 22 - 22 - 22 22
20 25 (249) - - 25 - 25 (249) 25 (249)
¢ i 26 i i i 28 25
$22 28 28 - 28 - 28 28
32 32 32 - 32
924 i i 35 i 35 i
- 32 (309) 32 (309) - 32 (309) - 32 (309)
¢ - - 35 - 35 -
$26 35 35 35 35 35 35
$28 35 35 35 35 35 35
- 35 35 35 35
$30 37 ] ; ; 35 37 32
$32 40 40 47 40 47 40
- 42 42 42
¢34 45 ; 47 ; a1 45
45 45 - 45
936 - - 47 47 a1 47
- - 52 52 52
$40 55 57 i 52 55
a) Both of a given values can be used,
b)  No cleaning required,
Dispenser and corresponding maximum embedment depth £y max
Dispenser
Rebar HDM 330, HDM 500 | HDE 500
Ly max [mm]
$8 to $10 1000
%12 to $14 1000 1200
$16 1500
1300
%18 to ¢20 200
$22 to $25 1000
500
$26 to $28 200
$30 to $32
%34 to $40 500
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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,

@00

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 100,

Drilling

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

mlmlale

Diamond Drilling (DD)

Cleaning

Hammer Drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d,

Wet diamond coring:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho,

Dry diamond coring:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho,
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System preparation

—o =

==
HDM 330/500
HDE 500-A18
MD 2000/2500

ED 3500(-A

P 3000/3500

= 330ml/ 11.11l. oz
== 500ml/ 16.91l. oz:

3X
4x

Injection system preparation,

Inject adhesive

Injection method for drill hole depth
her < 250 mm,

Injection method for drill hole depth
her > 250mm,

Injection method for overhead
application,
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Setting the element

¢ ) e

twork

Setting element, observe working time

“twork" y

@ twork

TI7T7T7I7I7T717T

\"I'I
7
B
I
\\ )/
il 7 | C
d Id g N
S
)

lo

Setting element for overhead

applications, observe working time “twork”,

d"4/arararalarararar,

N1V Vd P Vi ViV Vi Vi P Vi P P Vi P VA,
VaVaVdlavaraid

Apply full load only after curing time “teure”
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2.1.7 HIT-RE 100 hard cartridges

Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-RE 100-HC injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

= 5

+

WIn1061 4z
033171 @

Anchor rods:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
(M8-M30)

MC MM R MM KM O

Base material

] (4] S
U (] 3 U' (3]
&~
Concrete Concrete Dry concrete  Wet concrete Static/
(uncracked) (cracked) quasi-static

Installation conditions

Anchor fastening technology manual

Benefits

- Suitable for cracked and
uncracked concrete C 20/25
to C 50/60

- High loading capacity

- Suitable for dry and water
saturated concrete

Hilti HIT-RE 100-HC
580 ml hard cartridge

- Large diameter applications

- Long working time at elevated
temperatures

- Odourless epoxy

Load conditions

Other informations

CE |5

HCR

=== = &2 highMo
Gl
Hammer Hollow drill- Variable Small edge European CE Corrosion High
drilling bit 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-19/0148 / 2019-12-13

a) All data given in this section according to ETA-19/0148, issue 2019-12-13.
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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 HAS-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, fek,cuve = 25 N/mm?2

— 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 fastening technology manual

ETA-19/0148, issue 2019-12-13

Hilti technical data

Anchor size M8 | M10| M12| M16| M20 | M24 | M27 | M30 | M33 | M36 | M39
HAS-U
Eff. anchorage depth [mm] | 80 90 | 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 360
Base material thickness [mMm] | 110 | 120 | 140 | 160 | 220 | 270 | 300 | 340 | 380 | 410 | 450
Characteristic resistance
ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 18,0 | 29,0 | 42,0 | 68.7 | 109 | 150 | 183 | 218 | 256 | 295 | 336
. HAS-U 8.8 29,0 | 42,0 | 56,8 | 68,7 | 109 | 150 | 183 | 218 | 256 | 295 | 336
Tension Nrk [kN]
HAS-U A4 26,0 | 41,0 | 56,8 | 68,7 | 109 | 150 | 183 | 218 | 256 | 295 | 336
HAS-U HCR 29,0 | 42,0 | 56,8 | 68,7 | 109 | 150 | 183 | 218 | 256 | 295 | 336
HAS-U 5.8 9,0 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 115 | 140 174 204 244
HAS-U 8.8 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 | 224 278 327 390
Shear Vrk [kN]
HAS-U A4 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 | 140 174 204 244
HAS-U HCR 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 | 196 174 204 244
Cracked concrete
HAS-U 5.8 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 | 140 | 156 | 187 | 221
. HAS-U 8.8 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 | 140 | 156 | 187 | 221
Tension Nrk [kN]
HAS-U A4 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 | 140 | 156 | 187 | 221
HAS-U HCR - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 | 140 | 156 | 187 | 221
HAS-U 5.8 - 15,0 | 21,0 | 39,0 | 61,0 | 88,0 | 115 | 140 174 204 244
HAS-U 8.8 - 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 | 224 278 327 390
Shear Vr« [kN]
HAS-U A4 - 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 | 140 174 204 244
HAS-U HCR - 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 | 196 174 204 244
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Design resistance
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ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 12,0 | 19,3 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 104 122 140 160
. HAS-U 8.8 14,4 | 200 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 104 122 140 160
Tension Nrd [kN]
HAS-U A4 139 | 200 | 27,0 | 32,7 | 51,9 | 71,3 | 80,4 | 98,3 121 140 160
HAS-U HCR 144 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 122 140 | 160
HAS-U 5.8 7,2 12,0 | 16,8 | 31,2 | 48,8 | 70,4 | 92,0 112 139 163 195
HAS-U 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 179 222 262 312
Shear Vrd [kN]
HAS-U A4 8,3 12,8 | 19,2 | 35,3 | 55,1 | 79,5 | 48,3 | 58,8 73,1 85,7 103
HAS-U HCR 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 157 87,0 102 122
Cracked concrete
HAS-U 5.8 - 94 | 138 | 19,4 | 305 | 45,2 | 53,3 | 66,6 | 74,1 | 88,9 | 105
. HAS-U 8.8 - 94 | 13,8 | 194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
Tension Nrd [kN]
HAS-U A4 - 94 | 13,8 | 194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
HAS-U HCR - 94 | 13,8 | 194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
HAS-U 5.8 - 12,0 | 16,8 | 31,2 | 48,8 | 70,4 | 92,0 112 139 163 195
HAS-U 8.8 - 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 | 207 249 | 294
Shear Vrd [kN]
HAS-U A4 - 12,8 | 19,2 | 35,3 | 55,1 | 79,5 | 48,3 | 58,8 73,1 85,7 103
HAS-U HCR - 184 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 | 112 | 87,0 | 102 | 122
Recommended loads?
ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 86 | 13,8193 | 234 |371|509|622]| 742 | 86,9 | 100 | 114
. HAS-U 8.8 10,3 | 14,3 | 19,3 | 23,4 | 37,1 | 50,9 | 62,2 | 74,2 | 86,9 | 100 | 114
Tension Nrec [kN]
HAS-U A4 99 | 143|193 | 234 |371|509|574| 70,2 | 86,7 | 100 | 114
HAS-U HCR 10,3 | 14,3 | 19,3 | 23,4 | 37,1 | 50,9 | 62,2 | 74,2 | 86,9 | 100 | 114
HAS-U 5.8 51 86 | 12,0 | 22,3 | 349 | 50,3 | 65,7 | 80,0 99,4 117 139
HAS-U 8.8 86 | 13,1 | 19,4 | 36,0 | 56,0 | 80,6 | 105 128 159 187 223
Shear Viec [kN]
HAS-U A4 6,0 9,2 | 13,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 52,2 61,2 | 73,2
HAS-U HCR 86 | 13,1 | 194 | 36,0 | 56,0 | 50,6 | 65,7 112 62,1 729 | 87,1
Cracked concrete
HAS-U 5.8 - 6,7 9,9 139 (21,8 | 32,3 | 38,1 | 47,6 52,9 63,5 | 75,0
. HAS-U 8.8 - 6,7 9,9 139 (21,8 | 32,3 | 38,1 | 47,6 52,9 63,5 | 75,0
Tension Nrec [kN]
HAS-U A4 - 6,7 9,9 139 (21,8 | 32,3 | 38,1 | 47,6 52,9 63,5 | 75,0
HAS-U HCR - 6,7 9,9 139 (21,8 | 32,3 | 38,1 | 47,6 52,9 63,5 | 75,0
HAS-U 5.8 - 86 | 12,0 | 22,3 | 34,9 | 50,3 | 65,7 | 80,0 99,4 117 139
HAS-U 8.8 - 13,1 | 19,4 | 36,0 | 56,0 | 80,6 | 105 128 148 178 210
Shear Vriec [kN]
HAS-U A4 - 9,2 | 13,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 52,2 61,2 | 73,2
HAS-U HCR - 13,1 | 19,4 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 62,1 729 | 87,1

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
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Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS-U5.8  [N/mm?| 500 500 500 500 500 500 - -

Nominal tensile HAS-U 88  [N/mm?]| 800 800 800 800 800 800 800 800

strength fux HAS-U A4 [N/mm?]| 700 700 700 700 700 700 500 500
HAS-U HCR [N/mm?]| 800 800 800 800 800 700 - -
HAS-U5.8  [N/mm?]| 440 440 440 440 400 400 - -

Yield strength  HAS-U8.8  [N/mm?] | 640 640 640 640 640 640 640 640

fyk HAS-UA4  [N/mm?| 450 450 450 450 450 450 210 210
HAS-U HCR [N/mm?]| 640 640 640 640 640 400 - -

Stressed cross- o | mm?] | 366 | 580 | 843 | 157 | 245 | 353 | 450 | 561

section As

Moment of HAS-U [mm3 | 31,2 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874

resistance W

Material quality for HAS-U

Part Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pm

Washer

Electroplated zinc coated = 5 um, hot dip galvanized = 45 um

Nut

Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Stainless Steel

corrosion resistance class lll acc. to EN 1993-1-4:2006+A1:2015

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;

HAS-U A4 Elongation at fracture A5 > 8% ductile
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
corrosion resistance class V acc. to EN 1993-1-4:2006+A1:2015

Threaded rod,

Strength class 80 for < M20 and class 70 for > M20,

HAS-U HCR Elongation at fracture A5 > 8% ductile
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 range:

+5°C to +40°C

Service temperature range
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Hilti HIT-RE 100-HC 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 | -40 °Cto + 40 °C +24 °C +40 °C
Temperature range Il -40 °Cto + 58 °C +35°C +58 °C
Temperature range Il -40°Cto+ 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 twork can be fully loaded tcure
5°C=<Tem<10°C 25h 72 h
10°C=Tem<15°C 2h 48 h
15°C<Tem<20°C 1lh 24 h
20°C=<Teu<30°C 40 min 18 h
30°C=<Teu<40°C 20 min 6h

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
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Setting details for HAS-U
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Anchor size M8 M10 M12 M16 M20 M24 M27 M30
glr?l:“k;ir;a' diameterof 4 mm| 10 12 14 18 22 28 30 35
Diameter of element d [mm] 8 10 12 16 20 24 27 30
Effective anchorage 60 60 70 80 90 96 108 120
and drill hole denth het  [mm] to to to to to to to to

P 160 200 240 320 400 480 540 600
Minimum base material = 1| her+ 30 2100 mm her+ 2 do
thickness
Diameter of clearance 1| g 12 14 18 22 26 30 33
hole in the fixture
Minimum spacing Smin__[mm] 40 50 60 75 90 115 120 140
Minimum edge distance cmin  [mm] 40 45 45 50 55 60 75 80
Critical spacing for s [mm] ¢
splitting failure crep chep

h/hef_
1,0 he forh/het 22,0 20
Critical edge distance '
for splitting failure @ Cersp [MM]| 4,6 her-1,8h  for2,0>h/her> 1,3 13
2,26 het forh/her<1,3 Cerap
1,0-hes 2,26 hy

Critical spacing for
concrete cone failure S [Mm] 2 CerN
Critical edge distance for
concrete cone failure® o [Mm] 1.5 et
Torque moment © Tmax [Nm]| 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.
a)

Netmin < et < hermax (Ner: €Mmbedment depth) h: base material thickness (h = hyn)
b) The critical edge distance for concrete cone failure depends on the embedment depth hes 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.

Installation equipment

Anchor size M8 | M10 | M12 | M16 M20 | M24 | M27 | M30
Rotary hammer TE 2-TE 16 TE 40 -TE 80
Compressed air gun or blow out pump
Other tools Set of cleaning brushes, dispenser, piston plug
Drilling and cleaning parameters
Drill bit diameters do [mm] Installation size [mm]
HAS-U Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
T— o | T — -
Gooe=— e
M8 10 - 10 -
M10 12 12 12 12
M12 14 14 14 14
M16 18 18 18 18
M20 22 22 22 22
M24 28 28 28 28
M27 30 - 30 30
M30 35 35 35 35

255 of 973



=T

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

Safety regulations.

with Hilti HIT-RE 100-HC.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

Hammer drilled hole
For dry and wet concrete.

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

AR
WY

Compressed air cleaning (CAC)
cleaning of water-filled holes

for all drill hole diameters do and drill hole
depths ho .

_.1‘. W \‘ X )
HDM 500 £ DS
HDE 500

Injection system preparation.
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Injection method for drill hole depth
het < 250 mm.

Injection method for overhead
application and/or installation with
embedment depth het > 250 mm.

Setting element, observe working time

“twork" ,

<, e

Setting element for overhead
applications, observe working time “twork”,

T |§\\ 0l

Tmax

tcure, full

L

Loading the anchor: After required
curing time teure the anchor can be
loaded.

257 of 973



m Anchor fastening technology manual

HIT-RE 100-HC injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system Benefits

- Suitable for cracked and
uncracked concrete C 20/25 to

Hilti HIT-RE 100-HC € 50/60 '
580 ml hard cartridge - High loading capacity
- Suitable for dry and water
saturated concrete
- Large diameter applications

- Long working time at elevated
Rebar B500B

temperatures
(¢8-932) - Odourless epoxy
Base material Load conditions
] [EE
6~ 8
Concrete Concrete Dry concrete  Wet concrete Static/
(uncracked) (cracked) quasi-static
Installation conditions Other informations
x¥xy
x x
= = Ce
//// -
Hammer Hollow drill- Variable Small edge European CE
drilling bit drilling embedment  distance and Technical conformity
depth spacing Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment @ DIBt, Berlin ETA-19/0148 / 2019-12-13

a) All data given in this section according to ETA-19/0148, issue 2019-12-13.
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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

-Base material thickness, as specified in the table
-One typical embedment depth, as specified in the table
-One anchor material, as specified in the tables
-Concrete C 20/25, fekcube = 25 N/mm?2

-Temperate range |

Anchor fastening technology manual

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)

Embedment depth and base material thickness for static and quasi-static loading data

Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size 68 | $10 | $12 | ¢14 | $16 | $20 | $25 | ¢26 | 28 | $30 | 32 | $36 | ¢p40
Typical embedment [mm] 80 | 90 | 110|125 | 125|170 | 210 | 240 | 270 | 270 | 300 | 330 | 360
Base material thickness [mm] | 110 | 120 | 140 | 160 | 170 | 220 | 280 | 310 | 340 | 350 | 380 | 420 | 470
Characteristic resistance
Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 910 | 912 | $14 | 016 | $20 | 925 | 026 | 928 | 930 | 932 | 936 | 940
Non-cracked concrete
Tensile Nrk [KN] 24,1133,9(49,8|60,5|68,7| 109 | 150 | 183 | 218 | 218 | 256 | 295 | 336
Shear Vrk 14,0 22,0 31,0(42,0|55,0|86,0 | 135 | 146 | 169 | 194 | 221 | 280 | 346
Cracked concrete
Tensile Nrk [KN] - 12,7 118,71 22,0|25,1|37,4 57,7588 |71,3|76,3|90,5| 112 | 136
Shear Vrk - 22,0/31,0(42,0|50,3|74,8| 116 | 118 | 143 | 153 | 181 | 224 | 271
Design resistance
Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 10 | $12 | 914 | 916 | $20 | $25 | 26 | 628 | ¢30 | $32 | ¢36 | 940
Non-cracked concrete
Tensile Nrd [KN] 11,5|16,2 | 23,7 (28,8 |32,7|51,9|71,3|87,1| 104 | 104 | 122 | 140 | 160
Shear Vrd 9,3 | 14,7 | 20,7 |28,0|36,7|57,3190,0|97,3| 113 | 129 | 147 | 187 | 231
Cracked concrete
Tensile Nrd [KN] - 6,1 |89 |105|12,0|17,8|27,5|28,0|33,9|36,4|43,1|53,3|64,6
Shear Vrd - 14,71 20,7 | 28,0 33,5|49,8|77,0|78,4|950| 102 | 121 | 149 | 181
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Recommended loads @
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Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 910 | 912 | $14 | 916 | $20 | 925 | 026 | 928 | $30 | $32 | 936 | 940
Non-cracked concrete
Tensile Nrec [kN] 8,2 |115|16,9|20,6 | 23,4|37,1|50,9|62,2|74,2|74,2|86,9 | 100 | 114
Shear Vrec 6,7 |10,5|14,8|20,0|26,2|41,0|64,3|69,5|80,5|92,4| 105 | 133 | 165
Cracked concrete
Tensile Nrec [kN] - 43 63| 75| 85 |12,7|19,6|20,0|24,2|26,0| 30,8 | 38,1 |46,2
Shear Vrec - 10,5114,8|20,0|23,9|35,6 |550|56,0|679|72,7|86,2| 107 | 129
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.

Materials

Mechanical properties

Anchor size o8 | 10 | 012 [ 914 | 616 | 20 | ¢25 | 626 | 628 | 630 [ ¢32
mm
:?g'g;'ﬁ”s”e [N/mm?] | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
u
Yield strength fy [N/mm?] | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
?:gizsesiction A [mm?] | 50,3 | 78,5 |113,1|153,9|201,1[314,2|490,9| 531 |615,8| 707 |804,2
- S
?g‘;g;’:gw [mm3] | 50,3 | 98,2 |169,6 |269,4 |402,1|785,4 | 1534 | 1726 | 2155 | 2651 | 3217
Material quality
Part Material
Rebar Bars and de-coiled rods class B or C
EN 1992-1-1:2004 With fyk and k according to NDP or NCL of EN 1992-1-1/NA
) fuk = fc = K-fyk

Setting information

Installation temperature
+ 5°C to + 40°C

Service temperature range

Hilti HIT-RE 100-HC 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 | -40 °C to + 40 °C +24°C +40°C
Temperature range |l -40 °C to + 58 °C +35°C +58°C
Temperature range I -40°Cto + 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,
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Working time and curing time
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Temperature of the
base material

Max, working time in which rebar
can be inserted and adjusted twork

Min, curing time before rebar
can be fully loaded tcure

5°C<Tem<10°C 25h 72 h
10°C<Tem<15°C 2h 48 h
15°C<Tem<20°C 1lh 24 h
20°C<Teu<30°C 40 min 18 h
30°C<Tem<40°C 20 min 6h
The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,
Setting details
Anchor size @8 | @10 @12 @14 | @16 | @20 | @25 | @26 | @28 | D30 | D32
Nominal diameter of 10/ | 12/ 25/ | 32/
) )
drill bit do [mm] 129 | 149 149 | 169 | 18 20 243 | 309 32 35 37 40
Effective anchorage  h;, [mm]| 60 | 60 | 70 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
and drill hole depth
range ©) hetmx [mMm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base _ het + 30 mm
material thickness ™" MM 2100 mm her + 2 do
Minimum spacing Smin [mm]| 40 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160
Minimum edge Cmin [mm]| 40 | 45 | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 75 | 80 | 80
distance
Critical spacing for
splitting failure Sersp  [mm] 2 Cersp
h/he
. 1,0 he forh/het>2,0
Critical edge 20 :
distance for splitting Ccrsp  [Mm] 46 he-1,8h for2,0>h/he>1,3 13
failure @
2,26 het forh/het<1,3 o by 220m, S
Critical spacing for
concrete cone failure SN MM 2 Cern
Critical edge
distance for concrete Ceon  [Mm] 1,5 het

cone failure 9

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced,
a) Both given values for drill bit diameter can be used
b)  hetmin < het < hermax (Ner: €mbedment depth)

c) h: base material thickness (h = hpin)

d) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design bond

resistance, The simplified formula given in this table is on the save side,
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Installation equipment
Anchor size
Rotary hammer

020 | ¢25 | 626 | 928 | $30 | ¢32
TE 40 — TE 80

08 | ¢10 | ¢12 | 14 | ¢16
TE 2—-TE 16

Other tools

Compressed air gun or blow out pump
Set of cleaning brushes, dispenser, piston plug

Drilling and cleaning parameters

Drill bit diameters do [mm] Installation size [mm]
Rebar [mm] Hammer drill Hollow Drill Bit Brush Piston plug

(HD) (HDB) HIT-RB HIT-SZ

oo e
¢8 10/129 12 10/129 12
$10 12 /149 12/142 12/149 12 /149
$12 14 /169 14/169 14 /169 14/169
$14 18 18 18 18
$16 20 20 20 20
$20 24 | 259 24 | 259 24 | 253 24 | 253
$25 30/ 329 32 30/ 329 30/ 323
$26 32 32 32 32
$28 35 35 35 35
$30 37 - 37 37
$32 40 - 40 40

a) Both of the two given values can be used
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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,

©xg . .

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 100-HC.

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d,

ANERRNAN
YIVYIVYYVYY

Compressed air cleaning (CAC)
cleaning of water-filled holes

for all drill hole diameters do and drill hole
depths ho,

—x
HDM 500
HDE 500

Injection system preparation,
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Injection method for overhead
application and/or installation with
embedment depth her< 250 mm

Setting element, observe working time

“twork" ,

/? Ry
— 77 \L &/

o
o

(11
)

Setting element for overhead
applications, observe working time “twork”,
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HIT-RE 100-HC injection mortar

Rebar design (EOTA TR023) / Rebar elements / Concrete
Injection mortar system Benefits

- Suitable for concrete
C 12/15 to C 50/60
Hilti HIT-RE 100-HC - High loading capacity
580 ml hard cartridge - Suitable for dry and water
saturated concrete

- For rebar diameters up to 40
mm

- Non corrosive to rebar

elements
Rebar B500 B

- Long working time at
— ((I)8 - (|)40) elevated temperatures
- Suitable for embedment
length till 3200 mm

Base material Load conditions
IEREIT
6~ o
Concrete Concrete Dry concrete  Wet concrete Static/ Fire
(uncracked) (cracked) quasi-static resistance
Installation conditions Other information
x¥ry
) A,
= = 3 C€
Hammer Hollow drill- Diamond European CE
drilling bit drilling coring Technical conformity
Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment @ DIBt, Berlin ETA-19/0149/ 2019-12-10

a) All data given in this section according to ETA-19/0149, issue 2019-12-10.
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Basic design data

Static EC2 design

Design bond strength in N/mm?according to ETA-19/0149 for good bond conditions

Anchor fastening technology manual

: Concrete class
Rebar-size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | cas/55 | C50/60
All allowed hammer drilling methods
08 - $32 16 2.0 2.3 2.7 3.0 3.4 3.7 4,0 43
034 16 2.0 2.3 2.6 2.9 3.3 3.6 3,9 4,2
036 15 19 2,2 2.6 2.9 3.3 3,6 3,8 41
040 15 18 2.1 25 2.8 3,1 3.4 3,7 4,0
Diamond coring wet
08 - $32 16 2,0 2,3 2.7
034 16 2,0 2,3 2.6
036 15 19 2,2 2.6
040 15 18 2.1 25

For poor bond conditions multiply the values by 0,7, Values valid for non-cracked and cracked concrete

Minimum anchorage length and minimum lap length
The minimum anchorage length /bmin and the minimum overlap length Zomin according to EN 1992-1-1 shall be
multiplied by the relevant Amplification factor in the table below,

Amplification factor ap, for the min, anchorage length and min, lap length according to EN 1992-1-1 for:

Rebar - size Concrete class
C12/15 \ C16/20 \ C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
All allowed hammer drilling methods
48 -040 | 1,0
Diamond coring dry and wet
98040 | 15
Pre-calculated values® — anchorage length
Rebar yield strength f,x=500 N/mm?, concrete C25/30, good bond conditions
Anchorage Design Mortar Anchorage Design Mortar
_ length value volume? length value volume?
Rebar-size lpa [mm] Nra [KN] | Vi [ml] lpa [mm] Nra [KN] | Vi [mi]
(11=(X.2=(X3=(X4=(X.5=1,0 a1=a3=a4=1,0 oo or (1,520,7
6,8 8 100 9,7 8
48 11,5 13 140 13,6 11
17,0 19 180 17,4 14
322,1 21,9 24 225,4 21,9 17
10,3 11 121 14,7 11
410 18,7 20 170 20,6 15
26,3 28 230 27,9 21
402,6 34,1 36 281,8 34,1 25
14,8 15 145 21,1 15
612 26,5 27 210 30,5 22
37,7 39 270 39,3 29
483,1 49,2 51 338,2 49,2 36
20,1 20 169 28,7 20
014 35,6 36 240 40,7 29
51,1 52 320 54,3 39
563,6 66,9 68 394,5 66,9 48
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Pre-calculated values® — anchorage length
Rebar yield strength f,x=500 N/mm?, concrete C25/30, good bond conditions

Anchor fastening technology manual

Anchorage Design Mortar Anchorage Design Mortar
_ length value volume? length value volume?
Rebar-size log [mm] Nea [KN] | Vi [ml] log [mm] Nea [KN] | Vi [mI]
0,1:(12:(13:(14:(15:1,0 (11:(13:(14:1,0 o2 Or (15:0,7
193 26,2 26 193 37,4 26
416 340 46,1 46 280 54,3 38
490 66,5 67 370 71,7 50
644 87,4 87 450,9 87,4 61
217 33,1 33 217 47,3 33
380 58 57 310 67,6 47
¢18 540 82,4 81 410 89,4 62
724.6 110,6 109 507,2 110,6 76
242 41,1 51 242 58,6 51
390 66,2 83 350 84,8 74
420 550 93,3 117 460 111,5 98
805,2 136,6 171 563,6 136,6 120
266 49,6 75 266 70,9 75
410 76,5 116 380 101,3 107
922 560 104,5 158 500 133,3 141
885,7 165,3 250 620 165,3 175
290 59 122 290 84,3 122
430 87,5 182 420 122,1 177
624 560 114 236 550 160 232
966,2 196,7 408 676,3 196,7 286
302 64 114 302 91,5 114
425 430 91,2 162 430 130,3 162
570 120,9 214 570 172,7 214
1006,4 213,4 378 704,5 213,4 265
350 83,1 145 338 114,7 140
595 141,3 247 480 162,9 200
928 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
374 95,2 165 374 136 165
635 161,6 281 528 191,9 233
430 935 237,9 413 700 254,5 309
1207,7 307,3 534 845,4 307,3 374
400 108,6 217 400 155,1 217
680 184,6 369 580 2249 315
432 1000 271,4 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
450 132,3 387 440 184,8 379
765 225 658 640 268,8 551
436 1125 330,8 968 900 378,1 774
1505,0 442.,6 1295 1053,5 442,6 907
500 157,1 520 485 217,7 505
850 267 884 700 314,2 728
$40 1000 314,2 1040 990 444,3 1030
1739,1 546,4 1810 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as

described in EN 1992-1-1, For all other conditions multiply by the value by 0,7,

2) The volume of mortar corresponds to the formula “1,2#(d¢?-ds?)*n*Ib/4” for hammer drilling
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Pre-calculated values — overlap length
Rebar yield strength fix=500 N/mm?, concrete ¢25/30, good bond conditions
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Overlap Design Mortar Overlap Design Mortar
_ length value volume? length value volume?
SRS | e Nrq [KN] Ve [ml] lo [mm] Nra [KN] Vi [ml]
(x1=<xz=a3=a4=<x5=1,0 a1=a3=a4=1,0 o2 or a5=0,7

200 13,6 15 200 194 15

240 16,3 18 210 20,4 16

¢8 280 19 21 220 21,3 17
322,1 21,9 24 225,4 21,9 17

200 17 18 200 24,2 18

270 22,9 24 230 27,9 21

¢10 340 28,8 31 250 30,3 23
402,6 34,1 36 281,8 34,1 25

200 20,4 21 200 29,1 21

290 29,5 31 250 36,4 26

612 390 39,7 41 290 42,2 31
483,1 49,2 51 338,2 49,2 36

210 24,9 25 210 35,6 25

330 39,2 40 270 45,8 33

614 450 53,4 54 330 56 40
563,6 66,9 68 394,5 66,9 48

240 32,6 33 240 46,5 33

370 50,2 50 310 60,1 42

¢16 510 69,2 69 380 73,7 52
644 87,4 87 450,9 87,4 61

270 41,2 41 270 58,9 41

410 62,6 62 350 76,3 53

618 560 85,5 84 430 93,8 65
724,6 110,6 109 507,2 110,6 76

300 50,9 64 300 72,7 64

430 72,9 91 390 94,5 83

920 570 96,7 121 480 116,3 102
805,2 136,6 171 563,6 136,6 120

330 61,6 93 330 88 93

450 84 127 430 114,6 122

922 580 108,2 164 520 138,6 147
885,7 165,3 250 620 165,3 175

360 73,3 152 360 104,7 152

470 95,7 198 470 136,7 198

924 590 120,1 249 570 165,8 241
966,2 196,7 408 676,3 196,7 286
375 79,5 141 375 113,6 141
430 91,2 162 480 145,4 181

925 570 120,9 214 590 178,7 222
1006,4 213,4 378 704,5 213,4 265
420 99,8 175 420 142,5 175
595 141,3 247 530 179,8 220
628 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
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Pre-calculated values — overlap length
Rebar yield strength fix=500 N/mm?, concrete ¢25/30, good bond conditions
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Overlap Design Mortar Overlap Design Mortar
. length value volume? length value volume?
FasEl Nra [KN] Vi [mI] lo[mm] Nra [KN] Vi [m]
a1=az=a3=a4=a5=1,0 a1=a3=a4=1,0 o2 or a5=0,7

450 1145 199 450 163,6 199
635 161,6 281 528 191,9 233
630 935 237,9 413 700 254,5 309
1207,7 307,3 534 845,4 307,3 374
480 130,3 261 480 186,1 261
680 184,6 369 650 252 353
632 1000 2714 543 800 310,2 434
1288,2 3497 699 901,8 349,7 490
540 158,8 465 540 218,1 465
765 225,0 658 720 290,0 620
636 1125 330,8 968 900 363,5 774
1505,0 442,6 1295 1053,5 4426 907
600 188,5 624 600 269,3 624
$40 850 267,0 884 750 336,6 780
1000 314,2 1040 990 4443 1030
1739,1 505,9 1676 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as described in

EN 1992-1-1, For all other conditions multiply by the value by 0,7,
2)  The volume of mortar corresponds to the formula “1,2#(d¢2-ds2)*n*Ib/4” for hammer drilling

Fire resistance

The design method consists of four steps. First, determining a reduction factor KN(6), which describes the
proportion between bond resistance and temperature, based on pullout tests at various temperatures. Secondly, a
thermal simulation using the Finite Elements method is carried out to determine the temperature figure along the
rebar at certain time T during a fire. Thirdly, the bond resistances in case of fire are estimated using the first two
steps. A fourth step, in case of the beam-wall connection, is the calculation of the characteristic maximal load by
integration of the bond resistance. Thermal simulations, geometrics considerations and safety co-efficients are

determined in accordance with Eurocode and standards.

Step 1

Reduction factor KN(8)

Step 2

Finite Element simulation: Temperature profile for each rebar diameter and anchorage length along the bonding

interface in relation to the fire exposure duration T.

Step 3

Slab-slab connection: TRk along the bonding interface

Step 4

Characteristic maximal load

Where:
TRK: the characteristic bonding resistance [N/mm3].
T: the temperature [°].
Fok: the characteristic maximum load applicable to the rebar at a given time [N].
L: the embedment length [mm].
a: the rebar diameter [mm].

L
Fbkzﬂ' m - f ’CRk'(T(X))'dX
0
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4

o

—— Reduction factor

0.8

Reduction factor kg [-]
(=]

0 50 100 150 200 250 300 350

Failure temperature [*C]

Relationship between temperature and the reduction factor

20°C < 0 <49°C kn=1

50°C <0 <311°C oy = 1285720720
10

6>311°C kn=0

This report uses the characteristic values of bond strength. Accordingly, the values of bond resistance and load
resistance in case of fire are given as characteristic values

a) Anchoring application

AN

Maximum force (Fstmax) in rebar in conjunction with HIT-RE 100-HC as a function of embedment depth
(4inst ) for the fire resistance classes F30 to F240 according to EC2.

Anchoring application beam-wall connections with a concrete cover of 20 mm

; Fs.1max Linst Fire resistance of bar [kN
RevErelze [kN] [mm] R30 R60 R90 R120 R180 R240
100 3,9 16 0,9 0,6 0,3 0,1
110 4,6 19 11 0,7 0,4 0,1
140 7.4 4,3 2,6 17 1,0 0,6
160 9,1 6,1 4,0 2,7 16 1,0
’ 168 260 17,8 14,8 12,6 10,9 8,0 5,6
' 290 20,4 17,4 15,2 13,5 10,6 8,0
310 22,1 19,1 16,9 15,2 12,4 9,9
330 23,8 20,8 18,7 16,9 14,1 11,6
370 o5 1 24,3 22,1 20,4 17,6 15,1
400 ’ 25,1 24,7 23,0 20,2 17,7
110 5,6 2.3 13 0,8 0,5 0,1
140 9,1 5,1 3,0 2,1 13 0,8
160 11,3 7,3 4,6 3,2 1,9 12
260 22,1 18,1 15,4 13,2 9,7 6,7
290 25,4 21,4 18,6 16,4 13,0 9,6
910 26,2 310 27,6 23,6 20,8 18,6 15,1 12,0
340 30,8 26,8 24,0 21,9 18,4 15,2
360 33,0 29,0 26,2 24,0 20,5 17,4
380 35,1 31,1 28,4 26,2 22,7 19,6
450 39,3 38,7 35,9 33,8 30,3 27,1
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Maximum force (Fstmax) in rebar in conjunction with HIT-RE 100-HC as a function of embedment depth

(Zinst ) for the fire resistance classes F30 to F240 according to EC2.

: Fs T max Linst Fire resistance of bar [kN
REBEelzE [KN] [mm] R30 R60 R90 R120 R180 R240
110 6,5 2,6 15 0,9 0,6 0,1
140 10,7 5,3 3,4 2,4 14 0,9
160 13,3 8,4 5,2 3,6 2,2 14
260 26,4 21,4 18,0 15,4 11,1 7.7
912 37,7 360 39,4 34,4 31,0 28,4 24,1 20,4
390 433 38,3 34,9 32,3 28,0 24,3
450 51,1 46,1 42,7 40,1 35,8 32,1
500 56,5 52,6 49,2 46,6 42,3 38,6
160 15,5 9,3 5,8 4,0 2,5 16
260 30,6 24,5 20,6 17,3 12,3 8,5
360 45,8 39,7 35,7 32,5 27,4 23,1
014 51,3 400 51,9 45,7 41,8 38,6 33,5 29,2
450 59,5 53,3 49,4 46,2 41,1 36,8
500 67,1 60,9 57,0 53,8 48,7 44,4
550 74,6 68,5 64,6 61,3 56,3 51,9
180 21,0 13,6 9,0 6,4 4,0 2,7
260 34,8 27,4 22,8 19,2 13,4 9,3
360 52,2 44,8 40,1 36,5 30,7 25,7
016 67,0 460 69,5 62,1 57,5 53,9 48,1 43,0
500 76,4 69,1 64,4 60,8 55,0 49,9
560 86,8 79,5 74,8 71,2 65,4 60,3
600 93,8 86,4 81,7 78,1 72,3 67,3
220 34,3 24,6 18,4 13,4 8,2 6,1
260 43,0 33,2 27,0 21,9 14,7 10,6
360 64,7 54,9 48,7 43,6 36,2 30,3
620 104,7 550 108,0 98,3 92,1 86,9 79,5 73,6
600 116,7 106,9 100,7 95,6 88,2 82,3
650 129,7 119,9 113,8 108.,6 101,2 95,3
700 138,4 128.,6 122,4 117,3 109,9 104,0

*For additional values please check GS 3,2/15-431-4 fire report,
Characteristic yield strength fy = 500 N/mm?2

b) Overlap joint application

Max, bond stress, fuaFire , depending on actual clear concrete cover for classifying the fire resistance,

It must be verified that the actual force in the bar during a fire, Fs1, can be taken up by the bar connection of the

selected length, Zinst, Note: Cold design for ULS is mandatory,
Fs, 7 < (finst — Ct)- ¢ - T - foa,rirRe  Where: (linst — C1) > /s;

ls = lap length
[0} = nominal diameter of bar

linst — Ct = selected overlap joint length; this must be at least /s,

but may not be assumed to be more than 80 ¢
foaFIRe = bond stress when exposed to fire

AXRRRRRRY
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Critical temperature-dependent bond resistance, fok rire, cOncerning “overlap joint” for Hilti HIT-RE 100-HC

injection adhesive in relation to fire resistance class and required minimum concrete coverage C.

Concrete cover Cnom Characteristic bond resistance in case of fire, fok fire [N/mm?]

[mm] R30 R60 R90 R120 R180 R240

50 1,1 04 0,0

60 1,6 0,6 0,4 0.0

70 2,2 0,8 0,5 0,4 0.0 0,0

80 3,0 11 0,6 0,5

90 14 0,8 0,6 0,4

100 1,8 1,1 0,7 0,5 0,3
110 2,3 1,3 0,9 0,5 0,4
120 2,9 1,6 1,1 0,6 0,5
130 2,0 1,3 0,8 0,5
140 2,4 1,6 0,9 0,6
150 2,8 1,9 1,1 0,7
160 3,3 2,2 1,3 0,9
170 2,6 1,5 1,0
180 3,0 1,7 11
190 3,5 1,9 1,3
200 2,2 15
210 3,5 2,5 1,7
220 2,8 1,9
230 3,5 3.2 2,1
240 3,5 2,3
250 2,6
260 2,8
270 35 3,1
280

3,5

290
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Material quality
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fuk = fx = k - fyk

Part Material
Rebar Bgrs and de-coiled rpds classBorC
EN 1992-1-1 with fyx and k according to NDP or NCL of EN 1992-1-1

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days,
These tests show an excellent behaviour of the post-installed connection made with HIT-RE 100-HC: low
displacements with long term stability, failure load after exposure above reference load,

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Acetic acid 100% o] Methanol 100% o]
Acetic acid 10% + Peroxide of hydrogen 30% o]
Hydrochloric Acid 20% + Solution of phenol (sat,) -
Nitric Acid 40% - Sodium hydroxide pH=14
Phosphoric Acid 40% + Solution of chlorine (sat,)
Sulphuric acid 40% + Solution of hydrocarbons (60 % vol
Ethyl acetate 100% o] Toluene, 30 % vol Xylene,10 % vol +
Acetone 100% - Methyl naphtalene)
Ammoniac 5% o] Salted solution 10% +
Diesel 100% + sodium chloride
Gasoline 100% + Suspension of concrete (sat,)
Ethanol 96% o} Chloroform 100%
Machine oils 100% + Xylene 100%

+ resistant

o] resistant in short term (max, 48h) contact

- not resistant
Electrical Conductivity

HIT-RE 100-HC in the hardened state is not conductive electrically, Its electric resistivity is 1,4-101°Q-m
(DIN IEC 93 — 12,93), It is adapted well to realize electrically insulating anchorings (ex: railway applications,

subway),

Installation temperature range:
+5°C to +40°C

Service temperature range

Hilti HIT-RE 100-HC 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

Maximum long term
base material
temperature

Maximum 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,
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Temperature Maximum working time Initial curing time Minimum curing time
IN the base material Tgm T ey teure
5°C<Teu< 9°C 25h 18 hours 72 hours
10°C<Tem< 14 °C 2h 12 hours 48 hours
15°C<Tem< 19°C 1h 8 hours 24 hours
20°C <Tem< 29 °C 40 min 6 hours 18 hours
30°C <Tem< 40 °C 20 min 2 hours 6 hours
a) The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,
b)  After teyeini has elapsed preparation work may continue
Setting information
Installation equipment
Rebar — size $8-¢16 $18-940
Rotary hammer TE2(-A) — TE30(-A) TE40 — TE80

Other tools

Blow out pump (het £ 10-d)

Compressed air gun?

Set of cleaning brushes?, dispenser, piston plug

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)

Minimum concrete cover cmin Of the post-installed rebar

- : Minimum concrete cover Cmin [Mm]
Drilling method Rebar — size [mm] : = : : = =
Without drilling aid | With drilling aid
Hammer drilling $<25 30+0,06-k=z22-¢|30+0,02-h=22-¢
(HD) and (HDB)Y ¢=25 40+0,06-v=22-¢ | 40+0,02-Iv=22-¢
Compressed air $<25 50+ 0,08 - Iv 50+ 0,02 - Iv
drilling (CA) 0=25 60+0,08 - k=22-¢|60+002 - k=22 -¢ | | K
Diamond coring dry ¢ <25 Drill stand isused | 30+0,02-1v=2- ¢
(PCC) or wet (DD) b =25 as drilling aid 40+0,02-k=22-¢

..... l
Vatalataratatatatatata | .
RS S S S e -

1) HDB = hollow drill bit Hilti TE-CD and TE-YD.

Dispenser and corresponding maximum embedment depth £v,max

Dispenser HDM 500 HDE 500
Mortar temperature 10-19°C 20-25°C 10-19°C 20-25°C
Base material temperature 5-20°C 5-20°C | >20°C 5-20°C 5-20°C | >20°C
¢ [mm] Ly max [MmM]
$8 to $12 1000 1000
014 1000 1200 1200
$16 1000 1500
$18 to $20 500 200 500 1300 1500
$22 to $25 1000
$26 to $32 700
934 to 640 500 700 500 1000
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Drill bit diameters do [mm] Diamond core do [mm] Installation size [mm]
Rebar [mm] Hammer |Compressed |Hollow Drill Brush Air nozzle
Wet (DD Dry (PCC)?
drill (HD) | air drill (CA) | Bit (HDB) (BD) 1Dy (PCO i1 Re HIT-DL
S O > e D p
DT, “ l J ]I l ﬂ o 9 - [[sm
o o= l
08 12 (109) - 12 12 (109) - 12 (109) | 12 (109)
910 14 (129) - 14 (129) | 14 (129) - 14 (129) | 14 (129)
12 16 (149) - 16 (149) | 16 (149) - 16 (149) | 16 (149)
¢ ; 17 ; ; i 18 16
$14 18 17 18 18 - 18 18
20 - 20 20 - 20 20
$16 i 20 i i i 22 20
$18 22 22 22 22 - 22 22
20 25 (249) - 25 25 - 25 (249) | 25 (249)
¢ - 26 - - - 28 25
$22 28 28 28 28 - 28 28
32 32 32 32 - 32
$24 - : : : 35 8
32 (309) 32 (309) 32 32 (309) - 32 (309)
$25 - - : ; 35 a
$26 35 35 - 35 35 35
$28 35 35 - 35 35 35
- 35 - 35 35 35
930 37 - ; ; ; 37 32
$32 40 40 - 40 47 40
- 42 - 42 47 42
¢34 45 - - - - 45
45 45 - - 47 45
$36 5 - - 47 - 47
- - - 52 52 52
$40 55 57 - - - 55

a) Both of a given values can be used,
b)  No cleaning required,
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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,

@00

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 100-HC.

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

LU

Diamond Drilling (DD)

Hammer Drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d,

SRR
TG

Wet diamond coring:

Compressed air cleaning (CAC)

for all drill hole diameters do and drill hole
depths ho,
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Injection system preparation,

%
HDM 500
HDE 500

Injection method for drill hole depth
her < 250 mm,

= Injection method for drill hole depth
d het > 250mm,

Injection method for overhead
application,

® Setting element, observe working time
mmmmz? ‘\: “twork”,

WL/,

~
~

\ 4
}0 \ )
\

di Id E‘
= = Setting element for overhead
E applications, observe working time “twork”,

twork ﬂ @Q}

%)

Apply full load only after curing time

1 1
tcure )

PR ST R )
(Vavard

1/ /4 /a/arararararara
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Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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HIT-CT 1 injection mortar

Anchor design (EN 1992-4) / Rods / Concrete

Injection mortar system

Anchor fastening technology manual

Benefits

Hilti HIT-CT 1

330 ml foil pack
(also available as
500 ml foil pack)

Anchor rods:
HAS-U

Base material

HAS-U HDG
HAS-U A4
HAS-U HCR
(M8 - M24)

Load condition

[} B —
U l'U'l
6~8
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) @ concrete quasi-static

Installation conditions

- Suitable for non-cracked and
cracked a) concrete C 20/25to C
50/60.

- SafeSet technology: Hilti hollow
drill bit for hammer drilling

- Suitable for cracked and non-
cracked concrete C20/25 to
C50/60

- Suitable for dry and water
saturated concrete

- High loading capacity and fast
curing

- Hybrid chemistry

- Good load capacity at elevated

temperatures, and suitable for
applications down to -5°C

Other information

o= G# SAFEET
Hammer Hollow drill- Hilti SafeSet European
drilling bit drilling technology Technical
Assessment

a) Applications with anchor rods HAS-U M10-M16

Approvals / certificates

B ce Y

PROFIS
Engineering
design
Software

conformlty

Description

Authority / Laboratory

No. / date of issue

European technical assessment @

CSTB, Marne la Vallée

ETA-11/0354 / 2020-09-01

a) All data given in this section according to ETA-11/0354 issue 2020-09-01.
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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

- Base material thickness, as specified in the table
- Embedment depth, as specified in the table

- Anchor material, as specified in the tables

- Concrete C 20/25

- In-service 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 fastening technology manual

Anchor- size M8 M10 M12 M16 M20 M24
Embedment depth @ het [mm] 80 90 110 130 170 210
Base material thickness Rimin [mm] 110 120 140 160 220 270
a) The allowed range of embedment depth is shown in the setting details
For hammer drilled holes and Hilti hollow drill bit @
Characteristic resistance
Anchor size ‘ M8 M10 M12 M16 M20 M24
Non-cracked concrete
HAS-U 5.8 18,3 29,0 42,2 65,3 101,4 142,4
. HAS-U 8.8 24,1 31,1 45,6 65,3 101,4 142,4
Tension NRrk [kN]
HAS-U A4 24,1 31,1 45,6 65,3 101,4 142,4
HAS-U HCR 24,1 31,1 45,6 65,3 101,4 142,4
HAS-U 5.8 9,2 14,5 21,1 39,3 61,3 88,3
HAS-U 8.8 14,6 23,2 33,7 62,8 98,0 141,2
Shear HAS-U A4 Ve Nl e T 208 | 295 | 550 | 858 | 1236
HAS-U HCR 14,6 23,2 33,7 62,8 98,0 123,6
Cracked concrete
HAS-U 5.8 - 7,1 10,4 16,3 - -
. HAS-U 8.8 - 7,1 10,4 16,3 - -
Tension HAS-U A4 N [kN] - 7.1 10,4 16,3 - -
HAS-U HCR - 7,1 10,4 16,3 - -
HAS-U 5.8 - 14,1 20,7 32,7 - -
Shear HAS-U 8.8 Vi [KN] - 14,1 20,7 32,7 - -
HAS-U A4 - 14,1 20,7 32,7 - -
HAS-U HCR - 14,1 20,7 32,7 - -

a) Hilti hollow drill bit available for element size M12-M24.
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Design resistance
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Anchor size M8 M10 M12 M16 M20 M24
Non-cracked concrete
HAS-U 5.8 12,2 17,3 25,3 36,3 56,3 79,1
. HAS-U 8.8 13,4 17,3 25,3 36,3 56,3 79,1
Tension NRd [KN]
HAS-U A4 13,4 17,3 25,3 36,3 56,3 79,1
HAS-U HCR 13,4 17,3 25,3 36,3 56,3 79,1
HAS-U 5.8 7,3 11,6 16,9 31,4 49,0 70,6
HAS-U 8.8 11,7 18,6 27,0 50,2 78,4 113,0
Shear HAS-U A4 Ve NI 53 130 | 189 | 352 | 550 | 79,2
HAS-U HCR 11,7 18,6 27,0 50,2 78,4 70,6
Cracked concrete
HAS-U 5.8 - 3,9 5,8 9,1 - -
Tension HAS-U 8.8 Neg [kN] - 3,9 5,8 91 - -
HAS-U A4 - 3,9 5,8 9,1 - -
HAS-U HCR - 3,9 5,8 91 - -
HAS-U 5.8 - 9,4 13,8 21,8 - -
HAS-U 8.8 - 9,4 13,8 21,8 - -
Shear HAS-U A4 Vea  [kN] - 9,4 13,8 21,8 - -
HAS-U HCR - 9,4 13,8 21,8 - -
a) Hilti hollow drill bit available for element size M12-M24.
Recommended loads )
Anchor size M8 M10 M12 M16 M20 M24
Non-cracked concrete
HAS-U 5.8 8,7 12,3 18,1 25,9 40,2 56,5
Tension HAS-U 8.8 Neeo [KN] 9,6 12,3 18,1 25,9 40,2 56,5
HAS-U A4 9,6 12,3 18,1 25,9 40,2 56,5
HAS-U HCR 9,6 12,3 18,1 25,9 40,2 56,5
HAS-U 5.8 52 8,3 12,0 22,4 35,0 50,4
HAS-U 8.8 8,4 13,3 19,3 35,9 56,0 80,7
Shear VRec [kN]
HAS-U A4 59 9,3 13,5 25,2 39,3 56,6
HAS-U HCR 8,4 13,3 19,3 35,9 56,0 50,4
Cracked concrete
HAS-U 5.8 - 2,8 4,1 6,5 - -
. HAS-U 8.8 - 2,8 4,1 6,5 - -
Tension NRec [KN]
HAS-U A4 - 2,8 4,1 6,5 - -
HAS-U HCR - 2,8 4,1 6,5 - -
HAS-U 5.8 - 6,7 9,9 15,6 - -
Shear HAS-U 8.8 Viee [KN] - 6,7 9,9 15,6 - -
HAS-U A4 - 6,7 9,9 15,6 - -
HAS-U HCR - 6,7 9,9 15,6 - -

a) Hilti hollow drill bit available for element size 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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Anchor size M8 M10 M12 M16 M20 M24
HAS-U 5.8 500 500 500 500 500 500
Nominal tensile HAS-U 8.8 f St |89 800 800 800 800 800
strength HAS-U Ad we - [Nfmme] =00 700 700 700 700 700
HAS-U HCR 800 800 800 800 800 700
HAS-U 5.8 400 400 400 400 400 400
_ HAS-U 8.8 640 640 640 640 640 640
Yield strength —— fw [N/mm?]
HAS-U A4 450 450 450 450 450 450
HAS-U HCR 600 600 600 600 600 400
Stressed
. HAS-U A [mm?7 | 366 | 580 | 843 157 245 353
Cross-section
Moment of HAS-U W [mmd | 31,2 | 623 | 109 | 277 | 541 | 935
resistance

Material quality for HAS-U

Part ‘ Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture As > 8% ductile

Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture As > 12% ductile

Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um

Hilti Meter rod,

Strength class 8.8; Elongation at fracture As > 12% ductile

Electroplated zinc coated > 5um

AM 8.8 (HDG) HDG) hot dip galvanized = 45 um

Pg o
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Nut Strength class of nut adapted to strength class of threaded rod.

Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Stainless Steel

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;

Elongation at fracture As > 8% ductile

HAS-U Ad 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

HAS-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:

Hilti HIT-CT 1 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.

T Base material Maximum long term base Maximum short term base
Emperaturerange 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

Maximum 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.

Maximum 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 o.f the Maximum working time Minimum curing time
base material

TBM twork teure &)
-5°C<tew<0°C 1 hour 6 hours
0°C=stm<5°C 40 min 3 hours
5°C<tem<10°C 25 min 2 hours
10°C<tam< 20 °C 10 min 90 min
20°C=stem<30°C 4 min 75 min
30°C=stem<40°C 2 min 60 min

a) The curing time data are valid for dry base material only. In wet material the curing times must be doubled.
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Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of element d [mm] 8 10 12 16 20 24
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28
Effective anchorage and drill hole Retmin=ho  [mm] | 64 80 96 128 160 192
depth range hetmax=ho  [mm] | 96 120 | 144 192 240 288
Minimum base material thickness Rmin [mm] | het+ 30 mm =100 mm het + 2 do
Minimum spacing Smin [mm] | 40 50 60 80 100 120
Minimum edge distance Crmin [mm] | 40 45 45 50 55 60
i [ mm
Maximum d!ameter of clearance & [mm] 9 12 14 18 29 26
hole in the fixture
Maximum torque moment ©) Tmax [Nm] 10 20 40 80 150 200
Critical spacing for splitting failure Scr,sp [mm] 2 Cersp
1,0 . hef h/her-

forh/het 22,0 2.0 -
Critical edge distance for splitting mm 46 he-1,8h
failure 9 Caso MMM for20>h/he>13 13

2,26 her .
forh/her<1,3 10hy 2260y |
cal -

]E:rltlca spacing for concrete cone Sen (mm 2 Corn
ailure
Critical edge distance for concrete
cone failure © CorN [mm] 1,5 her

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

reduced.
a) Net.min < Ner < hetmax (her: €Mmbedment depth)
b) Maximum recommended torque moment to avoid splitting failure during installation with min.
spacing and/or edge distance
c) h: base material thickness (h = hyin)

Marking of the
embedment depth
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Anchor size Mg | M0 | mM12 | M16 M20 M24
Rotary hammer TE 2 (-A) — TE 16 (-A) TE40-TE 80
Other tools O O et of cloaning brushes, dispenser
Parameters of cleaning and setting tools
Drilling Cleaning Installation
HAS-U Hammer drill Hollow Drill Bit Brush Air nozzle Piston plug
(HD) (HDB) HIT-RB HIT-RB HIT-SZ
do [mm] size [mm]
T T
(e 1 ] — G D=
M8 10 - 10 - -
M10 12 - 12 12 12
M12 14 14 14 14 14
M16 18 18 18 18 18
M20 22 22 22 22 22
M24 28 28 28 28 28

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 HIT-CT 1.

Hammer drilled hole (HD)

=
A

Hammer drilled hole with Hollow drill

bit (HDB)

No cleaning required
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Cleaning

Manual cleaning (MC)

for drill diameters do < 20 mm and drill
hole depth ho < 10-d in uncracked
concrete

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 12-d.

6 bar/
‘/| 90 psi

Injection

== - }-»

k.
HDM 330 ¥
(==~ ¥4 HDM 500

HDE 500-A22
= P 3000/3500
= 330m: 2x
J=——= 500ml: 3x

Injection system preparation

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application
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Setting the element

Setting element, observe working time

Setting element for overhead
applications, observe working time “twork”.

| @

Loading the anchor: After required
curing time tcure the anchor can be
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HIT-CT 1 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Base material

Hilti HIT-CT 1

330 ml foil pack
(also available as
500 ml foil pack)

Rebar B500 B
(68-925)

Load condition

U |

et

Concrete
(non-cracked)

Dry concrete

Installation conditions

Wet concrete

Static/
quasi-static

Anchor fastening technology manual

Benefits
- SafeSet technology: Hilti hollow
drill bit for hammer drilling

- Suitable for non-cracked concrete
C20/25 to C50/60

- Suitable for dry and water
saturated concrete

- High loading capacity and fast
curing

- Hybrid chemistry

- Good load capacity at elevated
temperatures, and suitable for
applications down to -5°C

Other information

x¥x,
. * x
& | SAFEET L
Hammer Hollow drill- Hilti SafeSet European
drilling bit drilling technology Technical
Assessment

Approvals / certificates

Ce

conformity

PROFIS
Engineering
design
Software

Description

Authority / Laboratory

No. / date of issue

European technical assessment @

CSTB, Marne la Vallée

ETA-11/0354 / 2020-09-01

b) All data given in this section according to ETA-11/0354 issue 2020-09-01.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to
- Correct setting (see installation instruction)
- No edge distance and spacing influence
- Steel failure
- Base material thickness, as specified in the table
- Embedment depth, as specified in the table
- Concrete C 20/25, fek.cuve = 25 N/mm?
- In-service 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 $8 $10 $12 $14 16 $20 $25
Typical embedment depth het  [mm] 80 90 110 125 130 170 210
Base material thickness h [mm] 110 120 145 160 170 220 274

b) The allowed range of embedment depth is shown in the setting details
For hammer drilled holes and Hilti hollow drill bit®:

Characteristic resistance

Anchor- size ¢8 $10 $12 $14 016 $20 $25
Tensile Rebar B500B NRrk [KN] 141 21,2 31,1 41,2 49,0 85,5 132,0
Shear Rebar B500B VR 14,0 22,0 31,0 42,0 55,0 86,0 135,0

a) Hilti hollow drill bit available for element size ¢8 - $25.

Design resistance

Anchor- size ¢8 $10 $12 $14 16 620 $25
Tensile Rebar B500B NRd [KN] 7,8 11,8 17,3 22,9 27,2 47,5 73,3
Shear Rebar B500B VRd 9,3 14,7 20,7 28,0 36,7 57,3 90,0

a) Hilti hollow drill bit available for element size ¢8 - $25.

Recommended loads?

Anchor- size ¢8 $10 $12 $14 16 620 $25
Tensile Rebar B500B NRd [KN] 5,6 8,4 12,3 16,4 19,4 33,9 52,4
Shear Rebar B500B VRd 6,7 10,5 14,8 20,0 26,2 41,0 64,3

a) Hilti hollow drill bit available for element size ¢$8 - $25.
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.

289 of 973



=T

Materials

Mechanical properties
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Anchor size 48 $10 $12 014 $16 $20 $25
Nominal tensile f  [N/mm? | 550 550 550 550 550 550 550
strength

Yield strength fyk [N/mm2] 500 500 500 500 500 500 500
Stressed cross-section As [mm?] 50,3 78,5 113 1534 201 314 491
Moment of resistance w [mm3] 50,3 98,2 170 269 402 785 1534

Material quality

Part Material
Rebar EN 1992-1-1:2004 and AC:2010, Annex C
B500 B Bars and de-coiled rods Class B or C with fyx and k according to

NDP or NCL of EN 1992-1-1/NA:2013

Setting information

Installation temperature:

-5°C to +40°C

Service temperature range:
Hilti HIT-CT 1 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40°Cto + 40 °C

+24°C

+40°C

Temperature range Il

-40°Cto+ 80 °C

+50°C

+80°C

Maximum 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.

Maximum 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 qf the Maximum working time Minimum curing time
base material
TBM twork tcure 2)
-5°C<tem<0°C 1 hour 6 hours
0°C=stm<5°C 40 min 3 hours
5°C=<tem<10°C 25 min 2 hours
10°C=<tsm<20°C 10 min 90 min
20°C=stem<30°C 4 min 75 min
30°C<=stm<40°C 2 min 60 min

a) The curing time data are valid for dry base material only. In wet material the curing times must be doubled.
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Setting details
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Anchor size ¢8 $10 $12 014 616 $20 625
Nominal diameter of element d [mm] 8 10 12 14 16 20 25
Nominal diameter of drill bit do [l jo4 | 120 |149069 18 | 20 | 25 | 3/
Effective anchorage depth Ref,min = ho 64 80 96 112 128 160 200
Ay — [mm]
(=drill hole depth) Nefmax = ho 96 120 144 168 192 240 300
Minimum base material _ hef + 30 mm
thickness min [mm] > 100 mm her + 2 do
Minimum spacing Smin [mm]| 40 50 60 70 80 100 125
Minimum edge distance Cmin [mm]| 40 45 45 50 50 65 70
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cersp
l,O . hef h/he'_
forh/hef2=2,0 2.0
Critical edge distance for c [mm] 4,6 hes-1,8h
splitting failure ® cnsp for 2,0>h/he>1,3 1.3
2,26 het ‘ .
forh/het<1,3 1.0hy  2,26hy
Critical spacing for concrete
cone failure SerN [mm] 3,0 er
Critical edge distance for
concrete cone failure CorN [mm] L5 Per
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Both given values for drill bit diameter can be used
b)  h: base material thickness (h = hyin), her: embedment depth
| Bore hole depth ho= embedment depth her
Thickness of concrete member h
Installation equipment
Anchor size 8 | ¢10 | 12 | ¢14 | 416 920 | 25
Rotary hammer TE2-TE 30 TE40-TE 80

Other tools

blow out pump (hef < 10 - d), compressed air gun
set of cleaning brushes, dispenser
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Parameters of cleaning and setting tools
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Drilling Cleaning Installation
Rebar Hammer drilling | Hollow Drill Bit Brush Piston plug Piston plug
(HD) (HDB) HIT-RB HIT-SZ HIT-SZ
do [mm] size [mm]
— T — _— D=
oo =
08 10/129 - 10/129 -112 -/12
$10 12/149 14 12/149 12/149 12/149
$12 14/169 16 (14 9) 14/169 14/169 14/169
$14 18 18 18 18 18
$16 20 20 20 20 20
$20 25 25 25 25 25
$25 32 32 32 32 32

a) Each of the two given values can be used

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 HIT-CT 1.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow drill

bit (HDB)

No cleaning required

Cleaning

Manual cleaning (MC)

for drill diameters do < 20 mm and drill
hole depth ho < 10-d in uncracked

concrete.

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole

depths ho = 12-d.
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Injection

— A

HDM 330 -y
{—=- I +ou 500

HDE 500-A22

P 3000/3500

= 330ml 2x
J—— 500ml: 3x

Injection system preparation

-p
_ e =

Injection method for drill hole depth
het < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application

Setting the element

fwork

Setting element, observe working time

“tWork" .

0\

)

Setting element for overhead
applications, observe working time “twork”.

fwork ﬂ

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-CT 1 injection mortar
Rebar design (EOTA TR023) / Rebar elements / Concrete

Injection mortar system

Hilti HIT-CT 1

330 ml foil pack
(also available as
500 ml foil pack)

Rebar B500 B
(68 - $25)

Base material Load conditions

U] slse

Anchor fastening technology manual

Benefits

- SafeSet technology: Hilti hollow
drill bit for hammer drilling

- Suitable for concrete C12/15 to
C50/60
- Suitable for dry or wet concrete

- High loading capacity and fast
curing

- Hybrid chemistry

- Suitable for dry and water
saturated concrete

- For rebar diameters up to 25 mm
- Non-corrosive to rebar elements

Concrete Dry concrete Wet Static/ Fire
(non-cracked) concrete quasi-static resistance
Installation conditions Other information
¥,
x
S |&8 sareeT R c e
Hammer Hollow drill-  Hilti SafeSet European CE PROFIS
drilled holes bit drilling technology Technical conformity Engineering
with hollow Assessment design
drill bit Software

Approvals / certificates

Description

Authority / Laboratory

No. / date of issue

European Technical Assessment @

CSTB, Marne la Vallee

ETA-11/0390 / 2019-10-16

Fire report

CSTB, Marne la Vallee

n° 26059386 / 2015-10-23

c) All data given in this section according to the approvals mentioned above ETA-11/0390 issue 2019-10-16

294 of 973


https://profisengineering.hilti.com/

Anchor fastening technology manual

=T

Static and quasi-static loading

Static EC2 design

Design bond strength in N/mm?2 accord. to ETA 11/0390 for good bond conditions
All allowed drilling methods

Rebar - size Concrete class
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
$8 - $25 1,6 2,0 2,3 2,7 3,0 3,0 3,0 3,0 3,0

For poor bond conditions multiply the values by 0,7. Values valid for non-cracked and cracked concrete
Minimum anchorage length and minimum lap length

The minimum anchorage length /omin and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor ay, in the table below.

Amplification factor aj, for the min. anchorage length and min. lap length according to EN 1992-1-1 for:

All allowed drilling methods
. Concrete class
Rebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

$8 - $25 1,0 1,2 1,4

Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions

All allowed drilling methods

|b,min* |O,min *
: fyx [mm] [mm] Imax
Sles [N/mm2] C30/37- C30/37- [mm]
C20/25 | C25/30 C50/60 C20/25 C25/30 C50/60
¢8 500 113 120 140 200 240 280 700

$10 500 142 145 152 200 240 280 700
$12 500 170 174 183 200 240 280 700
$14 500 199 203 213 210 252 294 700
$16 500 227 232 244 240 288 336 700
$18 500 255 261 274 270 324 378 500
$20 500 284 290 305 300 360 420 500
$22 500 312 319 335 330 396 462 500
$24 500 340 348 365 360 432 - 500
$25 500 355 363 381 375 450 - 500

According to EN 1992-1-1 |, min (8.6) are calculated for good bond conditions with maximum yield strength f,,=1,15 and as = 1,0
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Fire resistance

Temperature reduction factor ki(0)

048 4

0%

0.4 4

0.2

Temperature reducuction factor ky [-]

aTE

0 100 150 200 250 300 350

400

Temperature [*C]

The analytic equation that describe the variation of kq(0) with temperature is given by the following function:
If 39°C < 6 < 376°C: kg (0) = 41,001 x 671012 < 108 in°C

If 8 < 39°C kg (0) = 1.0

If 8 > 376°C kg(0) = 0.0

The design value of ultimate bond strength foafi under fire exposure is calculated according to following equation:

foasi = Kei(0) - foa * Ye/YMmsi

With:
- kg(0) temperature reduction factor under fire exposure.
- fpa design values of the ultimate bond resistance according to amplification factor am

- Y.=15 recommended safety factor according to EN 1992-1-1.
- ymgSafety factor according to EN 1992-1-2 under fire exposure.

a) Anchoring application ///
/<k

/

Maximum force (Fs,max) in rebar in conjunction with HIT-CT 1 as a function of embedment depth (finst )
for the fire resistance classes R30 to R240 according to EC2.

Anchoring application beam-wall connections with a concrete cover of 20 mm

: Fs.1max Linst Fire resistance of bar [kN

i [kN] [mm] R30 R60 R90 R120 R180 R240
100 4,0 2,0 1.2 0,9 0,5 0,3

140 7.4 4,7 3,0 2,3 15 11

180 10,9 8,2 6,1 4,6 3,0 2,2

220 14,4 11,7 9,5 7,9 5,3 3,9

250 14,3 12,1 10,5 7,6 5,6

48 16,8 280 14,7 13,1 10,2 7.9
310 075 15,7 12,8 10,4

330 : 16,8 T8 14,5 12,2

360 : 16,8 65 14,8

390 ' 16,8

f10 | 10 | 60 31 2,0 1,5 0,9 0,6
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Maximum force (Fstmax) in rebar in conjunction with HIT-CT 1 as a function of embedment depth (finst )
for the fire resistance classes R30 to R240 according to EC2.

; Fs, 1 max Linst Fire resistance of bar [KN
REbEr-Sl72 [KN] [mm] R30 R60 R90 R120 R180 R240
150 10,4 7.0 4,6 3,5 2,2 1,6
190 14,7 11,3 8,7 6,7 4,3 3.2
230 19,0 15,7 13,0 10,9 75 5,6
062 300 23,3 20,6 185 14,9 12,0
' 330 23,8 218 18,2 15,2
360 25,0 21,4 18,5
380 o 26,2 53 23,6 20,6
410 ’ 26,2 23,9
240 262 262
140 11,1 71 45 35 2,2 16
200 18,9 14,9 11,7 9,2 6,0 45
260 26,7 22,7 195 17,0 12,7 9,5
320 34,6 30,5 27,3 24,8 20,5 17,0
350 34,4 31,2 28,7 24,4 20,9
912 31,7 380 35.1 32.6 28.3 24.8
400 57 35,3 30,9 274
420 ’ 37,7 a— 33,5 30,0
460 ’ 37,7 — 35,2
480 : 37,7
160 16,0 113 7.7 58 3,7 28
220 25,1 20,4 16,7 138 9,2 6,9
280 34,2 29,5 25,8 22,9 17,9 13,8
340 43,3 38,6 34,9 32,0 27,0 22,8
400 47,7 44,0 41,1 36,1 31,9
914 513 430 48,5 45,7 40,6 36,5
450 513 48,7 43,7 39,5
470 ’ 51,3 £13 46,7 42,6
510 ’ 51,3 513 48,6
530 : 51,3
180 21,8 16,4 12,1 9.1 6,0 4.4
240 32,2 26,8 22,5 19,3 13,5 10,0
300 42,6 37,2 32,9 29,7 23,9 19,2
360 53,0 47,6 43,3 40,1 34,3 29,6
450 63,2 58,9 55,7 49,9 45,2
¢16 67.0 480 64,1 60,9 55,1 50,4
500 57 64,3 58,6 53,8
520 : 67,0 67 62,0 57,3
550 : 67,0 70 62,5
580 : 67,0
220 35,9 29,2 23,8 19,7 13,1 98
280 48,9 42,2 36,8 32,7 25,5 19,7
340 61,9 55,2 49,8 45,7 38,5 32,6
400 74,9 68,2 62,8 58,8 51,5 45,6
460 87,9 81,2 75,8 71,8 64,5 58,6
20 104,7 540 98,5 93,2 89,1 81,9 76,0
570 99,7 95,6 88,4 82,5
600 102,1 94,9 89,0
620 104.7 104,7 T 99,2 93,3
650 ' 1047 [ 04 99,8
680 : 104,7

*For additional values please check CSTB report n°26048096.
Characteristic yield strength fy = 500 N/mm?2
Steel failure

b) Overlap joint application
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Max. bond stress, foaFire, depending on actual clear concrete cover for classifying the fire resistance.

It must be verified that the actual force in the bar during a fire, Fs 1, can be taken uo bv the bar connection of the
selected length, /inst. Note: Cold design for ULS is mandatory.
Fs, 7 < (finst—Cr)- ¢ - T - foa.rire  Where: (linst — C1) > /s

ls = lap length

) = nominal diameter of bar
linst — Ct = selected overlap joint length; this must be at least /s,

but may not be assumed to be more than 80 ¢
foaFire = bond stress when exposed to fire

C1

I

N

Critical temperature-dependent bond stress, fuq,rire, cOncerning “overlap joint” for Hilti HIT-CT 1 injection
adhesive in relation to fire resistance class and required minimum concrete coverage c.

Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]

[mm] R30 R60 R90 R120 R180 R240

20 0,4

30 0,6

40 0,9 0,5

50 1,2 0,6 0,4

60 1,6 0,8 0,5 0,4

70 2,0 1,0 0,7 0,5 0.4

80 2,6 1,3 0,9 0,6 0,4 0,4

90 3,2 15 1,0 0,8 0,5 0,4
100 1,8 1,2 0,9 0,6 0,5
110 2,2 1,4 11 0,7 0,5
120 2,6 1,7 1,3 0,9 0,6
130 3,0 1,9 14 1,0 0,7
140 2,2 1,6 1,1 0,9
150 2,5 18 1,2 1,0
160 2,9 2,1 1,4 11
170 3,3 2,4 1,5 1,2
180 2,7 1,7 1,3
190 3,0 1,9 14
200 3,5 3,3 2,1 1,6
210 2,3 1,7
220 3,5 2,6 19
230 2,8 2,0
240 3,5 3,1 2,2
250 35 3,3 2,4
260 ' 2,6
270 2,8
280 35 3,1
290 3.3
300 3,5

298 of 973



m Anchor fastening technology manual

Materials

Material quality
Part Material

Bars and de-coiled rods class B or C with fyk and k according to NDP or
NCL of EN 1992-1-1
fuk = fu = K - fyk

Rebar
EN 1992-1-1

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-CT 1: low displacements
with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Acetic acid 100% 0 Methanol 100% o]
Acetic acid 10% + Peroxide of hydrogen 30% o]
Hydrochloric Acid 20% + Solution of phenol (sat.) -
Nitric Acid 40% - Sodium hydroxide pH=14
Phosphoric Acid 40% + Solution of chlorine (sat.)
Sulphuric acid 40% + Solution of hydrocarbons (60 % vol
Ethyl acetate 100% 0 Toluene, 30 % vol Xylene,10 % vol +
Acetone 100% - Methyl naphtalene)
Ammoniac 5% 0 Salted solution 10% +
Diesel 100% + Sodium chloride
Gasoline 100% + Suspension of concrete (sat.)
Ethanol 96% 0 Chloroform 100%
Machine oils 100% + Xylene 100%

+ resistant

o] resistant in short term (max. 48h) contact

- not resistant

Electrical Conductivity

HIT-CT 1 in the hardened state is not conductive electrically. Its electric resistivity is 1,4-101° Q-m

(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchoring (ex: railway applications,
subway).
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Setting information

Installation temperature range:
-5°C to +40°C

Service temperature range

Anchor fastening technology manual

Hilti HIT-CT 1 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

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range

-40 °C to +80 °C

+50°C

+80 °C

Maximum short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as result of diurnal
cycling.

Maximum 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 . Maximum working time Minimum curing time
of the base material
TBM twork teure 3
-5°C<tem<0°C 60 min 6 h
0°C<stem<5°C 40 min 3h
5°C<tem<10°C 25 min 2 h
10°C =tem< 20 °C 10 min 90 min
20°C =tem< 30 °C 4 min 75 min
30°C=tem<40°C 2 min 60 min

a) The curing time data are valid for dry anchorage base only. For water saturated anchorage bases the curing times must be doubled.

Installation equipment
Rebar size
Rotary hammer

98 | 910 | 912 | 914 | 916 | 918 | ¢20 | ¢22 | 924 | ¢25
TE2(-A) — TE30(-A) TE40 — TESO
Blow out pump (het < 10-d) -

Compressed air gun @
Set of cleaning brushes ), dispenser, piston plug
a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)

Other tools

Minimum concrete cover cmin Of the post-installed rebar

- : Minimum concrete cover Cmin [Mm]
Drilling method Rebar — size [mm] — = : : — :
Without drilling aid | With drilling aid
Hammer drilling (HD) b <24 30+0,06-v=22-¢|30+002 -k=22-¢
and HD with Hilti
hollow dfill bit (HDB) $=25 40+0,06-h=22-¢|40+0,02-k22-¢
drilling (CA) $=25 60+0,08-W22-¢|60+002 22 ¢

300 of 973



=T

Dispenser and corresponding maximum embedment depth £y max
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Rebar — size [mm]

Dispenser (HDM 330, HDM 500, HDE 500)

Ly max [mm]
$8 - $16 700
$18 - $25 500
Parameters of cleaning and setting tools
Drilling Cleaning Installation
Rebar I-(;e:mirzer Hollow Drill C;)ir:]grrﬁlsir?ed Brush Air nozzle Piston plug
(HD)g Bit (HDB) @ € 9 HIT-RB HIT-RB HIT-SZ
do [mm] size [mm]
Gooee— = Cooe==

3 10 - - 10 - -

¢ 12 12 - 12 12 12

10 12 12 - 12 12 12
¢ 14 14 - 14 14 14
14 14 - 14 14 14

$12 16 16 - 16 16 16

- - 17 18 16 16

14 18 18 - 18 18 18

¢ - 17 18 16 16
$16 20 20 20 20 20 20
$18 22 22 22 22 22 22
20 25 25 - 25 25 25

¢ - - 26 28 25 25
$22 28 28 28 28 28 28
$24 32 32 32 32 32 32
$25 32 32 32 32 32 32

a) No cleaning required
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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-CT1.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow drill
bit (HDB)

No cleaning required

Manual cleaning (MC)

for drill diameters do < 20 mm and drill
hole depth ho < 10-d in uncracked
concrete.

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 12-d.

HDE 500-A22

P 3000/3500
i:". 330 ml: 3x
e 500ml: 4x

-
s=o 7

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

302 of 973



Anchor fastening technology manual

Injection method for overhead
application.

Setting element, observe working time

twork

q DN Vvt P Vi “twork”.
|
B
\ N [/
\\ Sy /
T 7 -
=T 171/ ]
d Id E N
~
N )

Setting element for overhead
applications, observe working time “twork”.

3
O

IV VaVdVdVaVdVdVaVaVdVaValadiaid)
4/ laValalaValal, talararararard

O

tcure, ini

Apply full load only after curing time

“tcure“.
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2.1.9 HIT-RE 10

Go back to the
table of content
Push this button

Go back to the
anchor selector
Push this button
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Hilti HIT-RE 10 injection mortar
Anchor design (EN 1992-4) / Rods and Sleeves / Concrete

Injection mortar system

Base material

Hilti HIT-RE 10
580 ml hard
cartridge

HAS-U
(M8-M30)

Load conditions

J

Concrete
(non-cracked)

Dry concrete

Installation conditions

o
A oA
Hammer Variable
drilling embedment
depth

Approvals / certificates

o8 /6 —

&~ &

Wet concrete Static/
quasi-static

Anchor fastening technology manual

Benefits

- Suitable for non-cracked concrete
C20/25 to C50/60

- Suitable for dry and water
saturated concrete

- Suitable for overhead fastenings

Description

Authority / Laboratory

No. / date of issue

Hilti Technical Data @

Hilti

2017-11-28

a) All data given in this section according to Hilti Technical Data

305 of 973



=T

Static and quasi-static loading (for a single anchor)

All data in this section applies to
Correct setting (see setting instruction)

Steel failure

Concrete C20/25, fck,cube = 25 N/mm?2
temperature: +20°C/+43°C)

Embedment depth @ and base materia

No edge distance and spacing influence

Base material thickness, as specified in the tables
Embedment depth, as specified in the tables
One anchor material, as specified in the tables

| thickness for M8-M12

Anchor fastening technology manual

In-service temperature range | (min. base material temperature -40°C, max. long/short term base material

Anchor size M8 M10 M12
Embedment depth Net [mm]| 60 | 80 | 120 | 160 | 60 | 100 | 150 | 200 | 70 | 120 | 180 | 240
Base material thickness h [mm]| 100 | 110 | 150 | 190 | 100 | 130 | 180 | 230 | 100 | 150 | 210 | 270
Embedment depth @ and base material thickness for M16-M20
Anchor size M16 M20
Embedment depth Net [mm]| 80 | 160 | 240 | 320 | 90 | 200 | 300 | 400
Base material thickness h [mMm]| 112 | 192 | 272 | 352 | 130 | 240 | 340 | 440

a) The allowed range of embedment depth is shown in the setting details

b) Recommended loads calculated for embedment depths hes = hetmin ; hes= 10d ; her= 15d ; her = hermax = 20d
Recommended loads for M8-M12
Anchor size ‘ M8 | M10 M12
Non-cracked concrete
Tension HAS-U58 Nec [kN]| 51 |68[87]87]64][107]|138]138] 9,0 [154]20,1]20,1
Shear HAS-U 5.8 Vrec [KN] 52 8,3 12,0
Recommended loads for M16-M20
Anchor size | M16 | M20
Non-cracked concrete
Tension HAS-U5.8 Nec [kN] [12,0]27,3]37,4|37,4|14,3]42,7[58,3]58,3
Shear HAS-U 5.8 Vrec [kN] 22,4 35,0
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Materials

Mechanical properties
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Anchor size M8 M10 M12 M16

HAS-U 5.8 500 500 500 500

. . HAS-U 8.8 800 800 800 800
Nominal tensile strength fuc  [N/mm?]

HAS-U-R 700 700 700 700

HAS-U-HCR 800 800 800 800

HAS-U 5.8 400 400 400 400

. HAS-U 8.8 640 640 640 640
Yield strength fye  [N/mm?]

HAS-U-R 450 450 450 450

HAS-U-HCR 640 640 640 640

Stressed cross-section HAS-U As [mm?] 36,6 58,0 84,3 157

Moment of resistance HAS-U W [mm3] 31,2 62,3 109 277

Material quality for HAS-U

Part

Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Threaded rod,
HAS-U 8.8 (HDG)

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um

Washer

Electroplated zinc coated = 5 um, 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 um

Stainless Steel

Threaded rod,

Strength class 70 for M8-M20
Elongation at fracture A5 > 8% ductile

HAS-U Ad 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 M8-M20
Elongation at fracture A5 > 8% ductile

HAS-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 range:
+5°C to +40°C

Service temperature range
Hilti HIT-RE 10 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.

. Maximum long term Maximum short term
Base material . .
Temperature range base material base material
temperature
temperature temperature
Temperature range | -40 °Cto +43 °C +20 °C +43 °C
Temperature range Il -40 °C to +55 °C +43 °C +55 °C

Maximum 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.

Maximum 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 Maximum working time Minimum curing time
Tam twork telie”
5°C<Tem=10°C 5h 72 h
10°C < Tem = 15°C 25h 48 h
15°C < Tem = 20°C 2h 36 h
20°C<Tem=30°C 60 min 24 h
30°C < Tem=40°C 30 min 12 h

a) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
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Setting details

Anchor fastening technology manual

Anchor size M8 M10 M12 M16 M20
Nominal diameter of element d [mm] 8 10 12 16 20
Nominal diameter of drill bit do [mm] 10 12 14 18 24
Maximum d|am9ter of_ ds [mm] 9 12 14 18 22
clearance hole in the fixture
m:g;{ggg base material hmn  [mm] her + 30 mm = 100 mm het + 2do
Effective anchorage depth ~_hetmin = ho [mm] 60 60 70 80 90
(= drill hole depth) hef,max=ho [mm] 160 200 240 320 400
Maximum torque moment Tmax [Nm] 10 20 40 80 150
Minimum spacing Smin [mm] 40 50 60 75 90
Minimum edge distance Cmin [mm] 40 45 45 50 55
Installation equipment
Anchor size M8 M10 ‘ M12 M16 M20

TE40 -

Rotary hammer TE2(-A) — TE30(-A) TES0

Blow out pump (her < 10-d) -
Other tools Compressed air gun®
Set of cleaning brushes®, dispenser, piston plug

b) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for M8 to M12) or deeper than 20-¢ (for ¢ > 12 mm)
c) Automatic brushing with round brush for all drill holes deeper than 250 mm (for M8 to M12) or deeper than 20-¢ (for ¢ > 12 mm)

Parameters of cleaning and setting tools

Drilling and cleaning Installation

HAS-U Hammer drilling I—?I[I'l{;g P'sl_:?_l_n_spéw

do [mm] size [mm] size [mm)]

Gooe=—

M8 10 10 10
M10 12 12 12
M12 14 14 14
M16 18 18 18
M20 24 24 24
M24 28 28 28
mM27 30 30 30
M30 35 35 35
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Setting instructions

Anchor fastening technology manual

*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 10.

Hammer drilled hole

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

‘/| 6 bar/

90 psi

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.

>l

HDM 500
HDE 500-A

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

Injection method for drill hole depth

her > 250 mm.
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Injection method for overhead
application.

= HIT-OHC =
— HIT-OHW ""T'

Setting element, observe working time
I “twork”.

o

o

i
L)

Setting element for overhead

applications, observe working time “twork”.

Apply full load only after curing time
“teure”, applied installation torque shall not
exceed the values Tmax.
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HIT-RE 10 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Base material

Hilti HIT-RE 10
580 ml hard
cartridge

Rebar B500 B
(68 - $32)

Load condition

J

Concrete
(non-cracked)

Dry concrete

Installation conditions

&
Hammer Variable
drilling embedment
depth

Approvals / certificates

[ ] )
i.U.i
&~
Wet concrete Static/
quasi-static

Anchor fastening technology manual

Benefits
- Suitable for non-cracked concrete
C20/25 to C50/60

- Suitable for dry and water
saturated concrete

- Suitable for overhead fastenings

Other information

PROFIS
Engineering
design
Software

Description

Authority / Laboratory

No. / date of issue

Hilti Technical Data @

Hilti

2017-11-28

b) All data given in this section according to Hilti Technical Data
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Static and quasi-static loading (for a single anchor)

All data in this section applies to
- Correct setting
- No edge distance and spacing influence
- Steel failure
- Base material thickness, as specified in the table
- Embedment depth as specified in the table
- Anchor material, as specified in the tables
- Concrete C20/25, fekcube = 25 N/mm?
- In-service temperature range |
(min. base material temperature -40°C, max. long/short term base material temperature: +20°C/+43°C)

Embedment depth @ and base material thickness for d8-d12

Anchor size ¢8 $10 012
Embedment depth ©) hee [mm]| 60 | 80 | 120 | 160 | 60 | 100 | 150 | 200 | 70 | 120 | 180 | 240
Base material thickness h  [mm]| 100 | 110 | 150 | 190 | 100 | 130 | 180 | 230 | 100 | 150 | 210 | 270

Embedment depth @ and base material thickness for d14-d20

Anchor size 014 $16 $20
Embedment depth ©) hee [mm]| 75 | 140 | 210 | 280 | 80 | 160 | 240 | 320 | 90 | 200 | 300 | 400
Base material thickness h [mm]| 103 | 168 | 238 | 308 | 112 | 192 | 272 | 352 | 130 | 240 | 340 | 440

a) The allowed range of embedment depth is shown in the setting details
b) Recommended loads calculated for embedment depths hes = hetmin ; her= 10d ; her= 15d ; her = hegmax = 20d

Recommended loads for d8-d12

Anchor size | ¢8 | $10 ‘ 012
Non-cracked concrete

Tension  Rebar B500B Nwc [kN]| 51 | 6,8 [10,3]13,7] 6,4 [10,7|16,0[21,4] 9,0 [15,4|23,1[30,8
Shear Rebar B500B  Vrec [kN] 8,0 12,6 17,7

Recommended loads for d16-d20

Anchor size ‘ $14 ‘ $16 | $20
Non-cracked concrete

Tension  Rebar BSOOB Nec [kN] | 10,9 /20,9 31,4419 |12,0]27,3|41,0(54,7|14,3]42,7|64,1|854
Shear Rebar B500B  Vrec  [KN] 24,0 31,4 40,0 49,1
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Materials

Mechanical properties for rebar B500 B

Anchor size ¢8 $10 $12 014 016 $20
Nominal tensile strength fuc  [N/mm?] 550 550 550 550 550 550
Yield strength fy«  [N/mm?] 500 500 500 500 500 500
Stressed cross-section As [mm2] 50,3 78,5 1131 153,9 201,1 314,2
Moment of resistance W [mm?3] 50,3 98,2 169,6 269,4 402,1 785,4

Material quality
Part

Material

Geometry and mechanical properties according to DIN 488-
2:1986 or DIN 488-2

Rebar B500 B

Setting information

Installation temperature range:
+10°C to +40°C

Service temperature range

Hilti HIT-RE 10 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

Maximum long term

Maximum short term

Temperature range

base material

base material

temperature
temperature temperature
Temperature range | -40°Cto+43°C + 20 °C +43°C
Temperature range Il -40°Cto+55°C +43°C +55°C

Maximum 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

Maximum 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 Maximum working time Minimum curing time
TBM twork tcurea)
5°C < Tem = 10°C 5h 72 h
10°C < Tem = 15°C 25h 48 h
15°C < Tem < 20°C 2h 36 h
20°C < Tem = 30°C 60 min 24 h
30°C < Tem £ 40°C 30 min 12h

a) The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.
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Setting details

Anchor fastening technology manual

Anchor size @8 710 @12 @14 216 @20
Nominal diameter of element d [mm] 8 10 12 14 16 20
Nominal diameter of drill bit do [mm]| 10/12® | 12/14 | 14/169 18 20 25
Effective anchorage depth hetmin=ho [mMm] 60 60 70 75 80 90
(drill hole depth) hetmax=ho [mm] 160 200 240 280 320 400
m:gg}‘gg base material hon  [mm] her + 30 mm = 100 mm het + 2-do
Minimum spacing Smin [mm] 40 50 60 70 80 100
Minimum edge distance Cmin [mm] 40 50 60 70 80 100
a) both given values for drill bit diameter can be used
Installation equipment
Anchor size o8 10 | @12 | @14 | @16 @20
Rotary hammer TE 2(-A) — TE 30(-A) TTEEA'gO
Blow out pump (het< 10-d) -

Other tools

Compressed air gun @

Set of cleaning brushes b, dispenser, piston plug

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
b) Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).

Parameters of cleaning and setting tools

Drilling and cleaning Installation
Rebar size Hammer drilling I-?IEI'USer]B P'sl’_tI:)_P_SpQUQ
do [mm] size [mm] size [mm]
Cooe—
&8 12 (109) 12 (109) 12 (10®)
@10 14 (129) 14 (12 9) 14 (129)
@12 16 (14 ) 16 (14 9) 16 (14 @)
714 18 18 18
716 20 20 20
@20 25 25 25

a) both given values for drill bit diameter can be used
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Setting instructions

Anchor fastening technology manual

*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 10

Hammer drilled hole (HD)

Manual cleaning (MC)

For element sizes d < 16mm and
embedment depth her< 10d only.

Brush bore hole with required steel brush
HIT-RB.

Compressed air cleaning (CAC)

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

SHTOHC o=
-=-HIT-8H\(/;V HIT- Sz"
= HITREM

=

Injection method for overhead
application.
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twork

Setting element, observe working time

“twork" .

AL/

-]

W)

/)]

J
/

Setting element for overhead
applications, observe working time “twork”.
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HIT-RE 10 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

Injection mortar system

Base material

Hilti HIT-RE 10
580 ml hard
cartridges

Rebar B500 B
(68 - $20)

Load conditions

J

50
&

)

[
<]

Concrete
(non-cracked)

Dry concrete

Installation conditions

S— &
oA
Hammer Variable
drilling embedment
depth

Approvals / certificates

Wet concrete

Static/
quasi-static

Other information

CRT

Corrosion
resistance
tested

Anchor fastening technology manual

Benefits

- Suitable for non-cracked
concrete C20/25 to C50/60

- Suitable for dry and water
saturated concrete

- Suitable for overhead fastenings

Description Authority / Laboratory No. / date of issue
Hilti Technical Data @ Hilti 2017-11-28
a) All data given in this section according to Hilti Technical Data
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Static and quasi-static loading

Pre-calculated values® — anchorage length

Rebar yield strength fyx =500 N/mm?, concrete C25/30, good bond conditions

Anchor fastening technology manual

Anchorage Design Mortar Overlap Design Mortar
Rebar-size length value volume? length value volume?
lba [Mm] Nra [KN] Vm [MI] lo[mm] Nra [KN] Vm [ml]
150 10,2 (6)d 12 300 20,4 (11)® 23
8 250 17,0 (9)? 19 310 21,0 (11)d 24
322 21,9 (11)3 24 322 21,9 (11)? 25
181 15,4 (8)d 17 300 25,4 (13)3 28
$10 310 26,3 (13) 29 350 29,7 (15)3 32
403 34,1 (17)3 37 403 34,1 (17)3 37
217 22,1 (11)® 23 300 30,5 (15)3 32
$12 370 37,7 (19) 40 400 40,7 (20) 43
483 49,2 (24)3 51 483 49,2 (24)3 51
254 30,1 31 315 37,4 39
$14 350 41,6 43 400 47,5 49
500 59,4 61 500 59,4 61
290 39,3 40 360 48,9 49
$16 400 54,3 55 400 54,3 55
500 67,9 68 500 67,9 68
362 61,5 77 450 76,3 96
$20 420 71,3 90 470 79,7 100
500 84,8 107 500 84,8 107

1) Values italic letters correspond to the minimum anchorage length. The maximum permissible load (bold letters) is valid for “good bond

conditions” as described in EN 1992-1-1. For all other conditions multiply by the value by 0,7.

2)  Mortar volume according to the equation: 1,2-(do?-ds?) 7" lpao/4-
3) Value of mortar volume corresponds with minimal nominal diameter of drill bit (see table “Installation equipment”).
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Materials

Material quality
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Designation

Material

Reinforcing bars (rebars)

Rebar EN 1992-1-1

fuk = fu = k - fyk

Bars and de-coiled rods class B or C with fyk and k according to
NDP or NCL of EN 1992-1-1

Fitness for use

Creep tests have been conducted in accordance with EAD 330087-00-0601 and TR 023 in the following conditions:
in dry environment at 43 °C during 90 days.
These tests show an excellent behaviour of the post-installed connection made with HIT-RE 10: low displacements

Durability of Hilti-RE 10 injection mortar:

Condition Comment Resistance
Sulphurous atmosphere 23°C +
High alkalinity pH =13,2, 23°C +

Corrosion resistance of post-installed rebar:
Post-installed rebar connections made with Hilti-RE 10 injection mortar provide the same corrosion resistance as a

cast-in-place rebar.

Setting information

Installation temperature range:

+5°C to +40°C

Service temperature range

Hilti HIT-RE 10 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

Maximum long term

base material
temperature

Maximum short term
base material
temperature

Temperature range |

-40 °C to +43 °C

+20 °C

+43 °C

Maximum 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.

Maximum 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 : Maximum working time Initial curing time Minimum curing time
of the base material

TBM twork tcure,ini %) tcure )
5°C<Tem<10°C 5h 30h 72 h
10°C < Tem = 15°C 25h 20 h 48 h
15°C < Tem = 20°C 2h 15h 36 h
20°C < Tem=30°C 60 min 10h 24 h
30°C <Tem=40°C 30 min 5h 12h

a) The curing time data are valid for dry anchorage base material only. For wet base materials the curing times must be doubled.

320 of 973



m Anchor fastening technology manual

Installation equipment

Rebar - size 78 g0 | @12 | @14 | @16 @20
Rotary hammer TE 2(-A) — TE 30(-A) T1I'EE4E(3)0_
Blow out pump (het< 10-d) -

Other tools Compressed air gun®
Set of cleaning brushes®), dispenser, piston plug

a) Both given drill bit diameter can be used.
b) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).
c) Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm).

Minimum concrete cover cmin Of the post-installed rebar

- : Minimum concrete cover Cmin [Mm]
Drilling method Rebar — size [mm] - = - - = -
Without drilling aid | With drilling aid
Hammer drilling ¢ <25 30+0,06-v=2-¢|30+0,02-v=2-¢

Dispenser and corresponding maximum embedment depth £y max

: Dispenser (HDM 500, HDE 500-A)
Rebar — size [mm]
Ly max [mm]
$8 - $20 500
Parameters of cleaning and setting tools
Drilling and cleaning Installation
: - Brush Piston plug
Rebar size Hammer drilling HIT-RB HIT-S7
do [mm] size [mm] size [mm)]
Co—
a8 12 (109) 12 (109) 12 (109)
@10 14 (12 ) 14 (12 9) 14 (12 )
@12 16 (14 9) 16 (14 9) 16 (14 @)
@14 18 18 18
716 20 20 20
@20 25 25 25
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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 HIT-RE 10.

Hammer drilled hole

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole