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Important notices

1.

2.

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 and in accordance with the information
given in the respective ETA. Additional Hilti technical data, supplementing the ETA technical data, may
be available, in which case, it will be clearly noted on footnotes and/or tables.

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 as an option),
fire resistance, shock and fatigue tests may have been performed — see respective reports for full
details.

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

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

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 suspected 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 fithess
for a particular purpose are specially excluded.

Hilti Corporation

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

Hilti = registred trademark of the Hilti Corporation, Schaan
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Chemical anchor selector

Anchor type Concrete
Hilti HIT-RE 500 V3 Hilti HIT-HY 200-A/R  Hilti HIT-HY 200-R V3  Hilti HIT-RE 100 Hilti HIT-RE 100-HC
—_ e == !
—'
Anchor size R T
Cracked concrete [ | [ E E B E B ®m [ [ | [ | [ | ] [ |
= Uncracked concrete ] [ E E B E B ®m [ [ [ | [ | ] [ |
o Lightweight concrete
g Aerated concrete
% Solid brick masonry
@ Hollow brick masonry
Drywall
European Technical
approval (ETA) E ®E E E E E = [ [ [ [ [ [ |
c_tg ETA seismic C1 E =m [ ] [ | ]
§ ETA seismic C2 n
§ Fatigue approval* [ |
Shock approval* [ | [ |
Fire tested [ | E B B B =® [ | ]
SafeSet [ | [ | E B = [ | [ |
Clean-Tec
Steel, galvanized [ | E B = [ [ ] ]
Steel, hot dip
galvanized - -
.§ Stainless steel A2
.§ Stainless steel A4 E = E =
.g HCR steel
& Rebar B500 B [ | [ | | [ | [ |
External thread
Internal thread [ [ | E = m [
_g Pre-setting E = E E E ] ] ] ]
g Through-fastening [ |
Profis E ®E ®E E E E E E ©=®E =

*Local approvals
N ETA approval only for anchoring in concrete with rebar elements
O ETA approval only for post-installed rebar applications (according to EC2)
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=
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Chemical anchor selector

Anchor type Multimaterial Masonry

Hilti HIT-HY 170 Hilti HIT-MM Plus Hilti HIT-1 Hilti HIT-HY 270

M8- M8- M8- $8- M8- M8- M8-
M24 M16 M12 025 M24 M12 M12 M16

Cracked concrete ] O

Anchor size

Uncracked concrete ] ] O ] [ ] [ ]
Lightweight concrete
Aerated concrete

Solid brick masonry

Base material

Hollow brick masonry

Drywall

European Technical
approval (ETA)

ETA seismic C1
ETA seismic C2

Fatigue approval*

Approvals

Shock approval*
Fire tested

SafeSet
Clean-Tec

Steel, galvanized [ [ [ [ [ [ [ [ [

Steel, hot dip
galvanized

Stainless steel A2

Stainless steel A4 [} [} [ | [ |
HCR steel

Rebar B500 B [ |

External thread

Specification

Internal thread ] ] ] ] ] ] [ |

Pre-setting ] [ [ [ [ [ [ ] [ ] [ ]

Setting

Through-fastening [ |

Profis ] [ ]

*Local approvals
N ETA approval only for anchoring in concrete with rebar elements
O ETA approval only for post-installed rebar applications (according to EC2)
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Mechanical anchor selector
Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked

Lightweight concrete

Aerated concrete

Solid brick masonry

Hollow brick

Drywall

Redundant fastening

Approvals

Specification

Setting

European Technical

approval (ETA)
ETA seismic C1
ETA seismic C2
Fatigue approval*
Shock approval*
Fire tested

Steel, galvanized

Steel, hot dip
galvanized

Stainless steel A2
Stainless steel A4
HCR steel
External thread
Internal thread

Pre-setting

Through-fastening

Profis

*Local approvals

HDA

M10-M20 M8-M20 M6-M12
| | |
| |
|
|
|
|
|
| |
| |
| |
| | |
|
| | |

Undercut anchors

HMU-PF

HSC

HSL-3

f

M8-M24

Expansion anchors

HST3

HST2

HSA

M8-M24

M8-M16

M6-M20
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Expansion anchors

HSV HSB

i
.

ot o
=
i
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HUS3

Screw anchors

HUS3 HUS-HR
REDUNDANT HUS-CR

6 6-14

|

| |

|

| |
|

] | |

| |

| |

| |
|

HUS 6
HUS2-H HUS-S 6
E
8-10 6
| |
| |
|
|
|
|
| |
|
| |

Flush anchors

HKD

M6-M20

HKD
REDUNDANT

M6-M16

HKV

M6-M16



Mechanical anchor selector
Anchor type

Anchor size
(drill bit diameter)

Base material

Cracked concrete
Non-cracked

Lightweight concrete

Aerated concrete

Solid brick masonry

Hollow brick

Drywall

Redundant fastening

Approvals

Specification

Setting

Profis

European Technical

approval (ETA)
ETA seismic C1
ETA seismic C2
Fatigue approval*
Shock approval*
Fire tested

Steel, galvanized

Steel, hot dip
galvanized

Stainless steel A2
Stainless steel A4
HCR steel
External thread
Internal thread

Pre-setting

Through-fastening

HRD

M8-M10

N May be suitable for specific applications

[0 ETA approval only for redundant fastening applications

*Local approvals

10

M10

|
Al
Al
|
Al

HPS-1

0

M4-M8

E B YV =

HUD-1

M5-M14

Plastic anchors

HUD-L

M6-M10

HME GD14+GRS

M5-M14 M14

[ ]
[ ]
[ ] [ ]
[ ]
[ ]
[ ]
[ ]
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Light duty metal anchors

HFB DBZ HK HLC HT HLV HAM HPD HKH HCA HHD-S HSP/HFP HA8 NG  HTB

!
=
¥ T
x —~— g 1
[ |
= ¥ |
= ni
f - 8 ‘
<7
ERREED
M6 M6 M8-M30 M5-M16 M8-M10 M5-M12 M6-M12 M6-M10 M6-M10 M16 M4-M8 M4,5 M8 M5-M6
| |
| | | | | | | | | | u | |
| |
| | | | |
| | | | |
| |
| | [ | | |
|
|| O O
.*
.*
| | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | |
| | | |
| | | | | | | |
| | | | |
| | | | | | | | | | | | | | [ | | |
| | | | | | | | | | | |
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Mechanical anchor selector
Anchor type

Anchor size

Approvals Base material

Specification

Setting

Cracked concrete
Non-cracked

Lightweight concrete

Aerated concrete

Solid brick masonry

Hollow brick

Drywall

European Technical

approval (ETA)
ETA seismic C1
ETA seismic C2
Fatigue approval*
Shock approval*
Fire tested

Steel, galvanized

Steel, hot dip
galvanized

Stainless steel A2
Stainless steel A4
HCR steel
External thread
Internal thread

Pre-setting

Through-fastening

Profis

12

HIF

HTH

Insulation anchors

HTR-P(M)

‘ |
8 8

HTS-P(M)

L

IDP

STy
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Design of fastenings in concrete:

Eurocode 2 Part 4 (EN 1992-4)

A new anchor design standard to improve efficiency, consistency and safety in construction is available
now. What are the differences and similarities between Eurocode 2 Part 4 and ETAG 0017

Guidelines are used as a temporary solution in the absence of an official standard for a specific application
or product. Standards supersede relevant guidelines and technical reports when they are officially
published. Whereas standards are mandatory documents to be complied with, guidelines are treated more
like a recommendation. However, they both have similar purposes, which is helping to avoid:

e Anchor failures that may lead to partial or total collapse of structures
e Possible casualties and economic loss due to improper anchor design

On the other hand, they also have certain differences:

ETAG 001

Is a guideline and recommendation on how to
design post-installed anchors.

Is only available in English.

Has limited updates.

Creates limited awareness as a non-mandatory
document.

No definition for specification details and proper
anchor selection on the jobsite.

Has no information about creep behavior of
bonded fasteners under sustained loading.

EUROCODE 2 PART 4
(EN 1992-4)

Is a legitimate document when designing anchor
channels, cast-in anchors and post installed
fastenings.

Will have local language versions in each CEN
accredited country.

Will be supported with national annexes published
by local governmental entities.

Creates high awareness for cracked concrete
usage as an international standard.

Defines how to specify anchors and which steps to
follow on the jobsite enabling proper anchor
selection and installation.

Has concise information regarding how to design
bonded fasteners under sustained loading.

Hilti has already implemented Eurocode 2’s new section for the design of concrete fastenings (Part 4) into
our PROFIS Engineering software together with the updated ETAs (European Technical Approvals),
allowing engineers to design according to the new standard and making fastening design easier and safer.

For more information you can reach out to your local Hilti Engineering Team.

14
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Resistance under fire exposure

Testing conditions

Tested in cracked concrete and
exposed to flames from one side
without insulating or protective
measures.

In case of fire attack from more than
one side, the minimum edge distance
shall be > 300 mm.

In case of wet concrete hef+30mm

Testing institutions

MFPA Leipzig Warrington
Chemical Anchors

MPA Braunschweig

ISO Curve

The ISO curve (ISO 834), also called
the standard fire temperature curve,
is the thermal stress generally
applied in component analyses/tests
in the building industry.

hef

Anchor Size i [kN]
R30 R60 R90

Anchors below tested in accordance to ISO 834 fire curve

HIT-RE 500 V3 + Cracked Concrete

HIT-V-5.8, HIT-V-8.8 M8 80* 0,79 0,62 0,00
M10 90* 1,43 1,13 0,32
M12  95* 2,33 1,77 0,40
Mi6  110* 4,35 3,31 1,23
M20  130* 6,75 5,25 3,29
M24  155*% 9,75 7,58 5,40
M27  175* 12,8 9,90 7,05
M30  195* 15,5 12,0 8,63

HIT-RE 500 V3 + Cracked Concrete

HIT-V-R M8  80* 2,37 1,16 0,35
M10 90* 4,50 2,00 0,85
M12 95* 5,43 2,63 1,14
Mi6  110* 11,6 4,88 2,63
M20  130* 20,9 8,85 5,61
M24  155* 30,0 14,8 9,45
M27  175* 39,1 25,7 12,3
M30  195*% 47,8 31,4 15,0

16

iBMB Braunschweig DIBt

ZTV-ING Curve

The ZTV-ING curve applies to road
tunnels in Germany regardless of
their design and the type of traffic.

Characteristic tensions resistance Ngk s fi

Authority / No.
R120

0,00
0,00
0,00
0,00
1,28
3,96
5,63
6,90

Original Test Report:
MFPA_GS-3.2/15-361-4

*For different
embedment depths hes
please see the full report

0,00
0,11
0,23
1,13
3,36
5,48
7,13
8,70

Data valid for steel
failure
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h Characteristic tensions resistance Ngksi
ef

Anchor Size Tl [kN] Authority / No.
R30 R60 R90 R120
Anchors below tested in accordance to ISO 834 fire curve
HIT-HY 200-A + Cracked Concrete
HIT-VS.8 M8  80* 1,20 0,45 0,24 0,17
M10 90* 2,00 0,75 0,40 0,28
M12 95* 3,00 0,96 0,50 0,36
Mi6  110* 6,18 1,76 0,92 0,63
mM20  130* 9,70 3,50 1,80 1,18
M24  155* 14,0 8,00 4,00 2,53
mM27  175* 18,3 12,5 6,20 3,90
M30 195* 22,3 17,9 10,7 6,60
HIT-HY 200-A + Cracked Concrete Original Test Report:
HIT-V 8.8 HIT-Z IBMB 3501/676/12
M8 80* 1,64 0,45 0,24 0,17
M10  90* 2,75 0,75 0,40 0,28 *For different
Mi6  110* 6,20 1,76 0,92 0,63
M20  130* 126 351 179 118 Data valid for steel
' ' ' ' failure
M24  155* 23,6 8,00 4,00 2,53
mM27  175* 30,9 16,67 8,30 5,19
M30  195* 37,6 21,7 10,7 6,60
HIT-HY 200-A + Cracked Concrete
HIT-V-R, HIT-Z-R M8  80* 1,64 0,45 0,24 0,17
M10 90* 2,75 0,75 0,40 0,28
M12 95* 3,43 0,96 0,50 0,36
Mi6  110* 6,18 1,76 0,92 0,63
M20  130* 12,6 3,50 1,80 1,18
mM24  155* 29,7 8,00 4,00 2,53
mM27  175* 30,9 16,7 8,30 5,20
M30  195* 71,9 21,7 10,7 6,60
HvU2 + Cracked concrete Original Test Report:
M8 80 0,00 0,00 0,00 0,00 T{jS(})(Sa?;,\glrQs:Il:liifn
M10 90 2,90 1,75 0,73 0,35 .
M12 110 4,22 3,20 1,87 0,99 :gé)sf nggéi”stézrfhidﬁ?l
M16 125 7,85 5,55 2,98 1,66 report
M20 170 122 9,30 6,37 4,40 Data valid for steel
M24 210 17,6 13,4 9,18 6,35 failure
M27 240 22,9 17,4 11,9 8,26
M30 270 28,0 21,3 14,6 10,1

Feb-20 17
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Anchor

Size

Net

[mm]

R30

R60

Anchors below tested in accordance to ISO 834 fire curve

HVU2 +
HAS-R

M8
M10
M12
M16
M20
M24
M27
M30

80
90
110
125
170
210
240
270

Cracked Concrete

0,00
4,98
8,97
12,8
28,0
40,4
52,5
64,2

0,00
1,75
3,66
5,55
16,2
28,3
36,8
45,0

Anchors below tested in accordance to ZTV-ING fire curve

HIT-HY 200-A +
HCR steel

HvVU2 +
HAS-E-HCR

Cracked Concrete

M8 >80
M10 =90
M12 =110
M16 =125
mM20 =170

Cracked Concrete

M8 80
M10 90
M12 110
M16 125
M20 170
M24 210

0,40
0,70
1,25
3,50
4,00

1,10
1,50
2,75
4,00
6,50
8,50

R90

0,00
0,73
1,87
2,98
10,1
16,3
21,1
25,8

Characteristic tensions resistance Ngksi
[ kN]

R120

0,00
0,35
0,99
1,66
6,89
10,2
13,3
16,3

Authority / No.

Original Test Report:
16056MR15542
TU Kaiserslautern

*For different threaded
rods please see the full
report

Data valid for steel
failure

Original Test Report:
GS 3.2/15-364-2

Please notice that the
data is not for any failure
modesY,

Original Test Report:
GU-21804

Please notice that the
data is not for any failure
modesY.

1) The ZTV-ING curve is not tested until failure. Instead, it is tested for a fire duration of 30 minutes at 1200 °C, followed by a 110 minute long

cooling down phase.

18
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Characteristic tensions resistance Ngks i

Mechanical Anchors

Anchor Size [r:r?m] [kN] Authority / No.
R30 R60 R90 R120
Anchors below tested in accordance to ISO 834 fire curve
HDA Cracked Concrete
M10 100 4,50 2,20 1,30 1,00
iz ) 100 3,50 1,80 1,20 Original Test Report:
M16 190 15,0 7,00 4,00 3,00 IBMB Braunschweig
M20 250 250 9,00 7,00 5,00 UB 3039/8151
HDA-F Cracked Concrete Warringtonfire
M10 100 4,50 2.20 1.30 1,00 WF Report no 364181
M12 125 10,0 3,50 1,80 1,20 Data valid for steel
M16 190 15,0 7,00 4,00 3,00 failure.
HDA-R Cracked Concrete
- M10 100 20,0 9,00 4,00 2,00
e M12 125 30,0 12,0 5,00 3,00
M16 190 50,0 15,0 7,50 6,00
HMU-PF Cracked Concrete Original Test Report:

ETA-14/0069

M12 80 1,70 1,30 1,10 0,80 .
w y ﬁ Data valid for steel
M16 100 3,10 2,40 2,00 1,60

failure.
M16 125 3,10 2,40 2,00 1,60
HSC-A Cracked Concrete
‘ M8  40-50 = - 1,50 -
s 110 40 i i 1,50 i
M12 60 - 3,50 2,00 -
HSC-AR Cracked Concrete
vy LIEH i - - 1,50 - Original Test Report:
s M10 40 - - 1,50 = IBMB Braunschweig
M12 60 = - 3,50 3,00 UB 3177/1722-1
HSC-I Cracked Concrete Warringtonfire
M8 40-50 i i 1.50 i WF Report no 364181
M10 40 - - 2,50 -
M12 60 - - 2,00 -
M8  40-50 = - 1,50 -
M10 40 - - 2,50 -
M12 60 - - 3,50 3,0
HST-HCR Cracked Concrete Original Test Report:
M8 - 1,30 2,30 2,70 1,0 ETA-98/001
[ i |3 : ingtonti
“ Fowo - 2w 2w 2w as Memowe
M12 - 3,00 3,00 3,00 2,4
M16 - 6,30 6,30 6,30 5,00

Feb-20 19
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Characteristic tensions resistance Ngksi

Anchor Size [r:r?;] [ kN]
R30 R60 R90 R120
HST3 Cracked Concrete
M8 47 0,90 0,80 0,70 0,60
M10 40 1,50 1,20 0,90 0,80
M10 60 2,40 1,80 1,20 0,90
M12 50 2,30 1,70 1,10 0,80
M12 70 5,00 3,70 2,10 1,30
M16 65 4,40 3,20 2,10 1,50
M16 85 7,10 6,80 3,90 2,40
M20 101 9,10 9,10 6,00 3,80
M24 125 12,6 12,6 8,70 5,40
HST3-R Cracked Concrete
M8 47 1,90 1,90 1,90 1,50
M10 40 2,30 2,30 2,30 1,80
M10 60 3,00 3,00 3,00 2,40
M12 50 3,20 3,20 3,20 2,50
M12 70 5,00 5,00 5,00 4,00
M16 65 4,70 4,70 4,70 3,80
M16 85 7,10 7,10 7,10 5,60
M20 101 9,10 9,10 9,10 7,30
M24 125 12,6 12,6 12,6 10,1
HUSS3-H Cracked Concrete
- ~a, Me 55 1,50 1,20 0,80 0,70
ECCoCe Y M 50 1,50 1,50 1,50 12
7 M8 60 2,30 2,30 1,60 1,20
HUS3-HF Mg 70 3,00 2,80 1,90 1,50
ST @ M10 55 2,00 2,00 2,00 1,60
) M10 75 4,00 4,00 3,20 2,50
M10 85 4,90 4,70 3,20 2,50
M14 65 3,10 3,10 3,10 2,50
M14 85 4,80 4,80 4,80 3,80
M14 115 7,80 7,80 5,50 4,30
HUS3-C . Cracked Concrete
== ﬂ_m,:ig M6 55 150 1,20 0,80 0,70
M8 50 0,50 0,40 0,30 0,20
M10 55 1,20 1,00 0,80 0,60
HUSS3-A Cracked Concrete
M6 55 1,50 1,20 0,80 0,70
HUS3-I M6 55 1,50 1,20 0,80 0,70

20

Authority / No.

Original Test Report:
ETA-98/001

Warringtonfire
WF Report no 364181

Original Test Report:
ETA-13/1038

Warringtonfire
WF Report no 364181

Data valid for steel
failure.
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Characteristic tensions resistance Ngksi

Anchor Size [r:r[:] [kN] Authority / No.
R30 R60 R90 R120
HUS3-I-Flex Cracked Concrete Original Test Report:
M6 55 1,60 1,20 0,80 0,70 ETA-13/1038
PP M6 =9 1,60 1.20 0,80 0,70 Data valid for steel
HUS3-PS M6 55 1,60 1,20 0,80 0,70 failure.
HUS3-PL M6 55 1,60 1,20 0,80 0,70
HUS HR Cracked Concrete
M6 55 1,30 1,30 1,30 1,00
M8 60 1,50 1,50 1,50 1,20
M8 80 3,00 3,00 3,00 1,70
M10 70 2.30 2.30 2.30 1,80 Original Test Report:
ETA-08/0307
M10 90 4,00 4,00 4,00 2,40
M14 70 3,00 3,00 3,00 2,40 Data valid for steel
M14 110 6,30 6,30 6,30 5,00 el
HUS-CR M6 55 0,20 0,20 0,20 0,10
M8 60 0,80 0,60 0,50 0,40
M8 80 0,80 0,60 0,50 0,40
M10 70 1,40 1,10 0,90 0,80
M10 90 1,40 1,10 0,90 0,80
HKD_redundant Cracked Concrete
e ot Mo 2 050 040 030 L2 Original Test Report:
; - M8 25 0,60 0,60 0,60 0,50 ETA-06/0047
M8 30 0,90 0,90 0,90 0,70 Warringtonfire
HKV M8 40 1,30 1,30 1,30 0,7 WF Report no 364181
M10 25 0,60 0,60 0,60 0,5
M10 30 0,90 0,90 0,90 0,7
M10 40 1,80 1,80 1,80 1,50
Anchors below tested in accordance to ZTV-ING fire curve
HISTEHR Cracked Concrete Original Test Report:
M8 > 47 0,60 GS 3.2/14-319-3
M10 =40 Lo Please notice that the
M12 >50 1,75 data is not for any failure
M16 =65 3,60 modes?.
M20 =117 4,50
HST-HCR Cracked Concrete Original Test Report:
‘ At i =1,00 Ple?agez&gt?é(se?ta/alttsthe
Mj F M10 - >1,50 data is not for any failure
M12 - > 2,00 modes?.
M16 - > 4,00

1) The ZTV-ING curve is not tested until failure. Instead, it is tested for a fire duration of 30 minutes at 1200 °C, followed by a 110 minute long
cooling down phase.
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Selection of corrosion protection for anchors

HUS3-HR
Hoe HSAF HSA-R
Anchors HUS3-HF HSA-R2 HST3-R HST3-HCR
HST3 HIT-V-F HIT-V-R
HIT-V HIT-Z-R
. . Electro Duplex coated | HDG/sherardi HCR,
Coating/Material galvanize carbon steel | zed 45-50 pm A2 AISI 304 | A4 AISI 316 e.g. 1.4529
Environmental
Conditions Fastened part
1 Steel (zinc-coated,
painted), aluminum, [} [} ] [} [} [}
. stainless steel
Dry indoor
Steel (zinc-coated,
{t painted), [} [}
l— o
aluminium .
Indoor with u u u
temporary Stainless steel - -
condensation
Steel (zinc-coated, *
inted) *
K painted), O O *
aluminium - ] ] ]
Outdoor with low .
. Stainless steel - -
pollution
Steel (zinc-coated, * *
- palnt_eq), 0O O
1-10km aluminium *
Outdoor with - [ | [ | |
moderate .
. Stainless steel - -
concentration of
pollutants
gg Steel (zinc-coated,
0-1km painted), aluminum, - - - - [ ] ]
stainless steel
Coastal areas
o
kﬁi Steel (zinc-coated,
Outdoor, areas | painted), aluminum, - - - - m -
with heavy stainless steel
industrial
pollution
—=
Steel (zinc-coated,
il ainted), aluminum, - - - -
Close proximity gtainles)s steel - -
to roads treated
with de-icing salts
~~
==
=] - Consult experts H
Special
applications

= expected lifetime of anchors made from this material is typically satisfactory in the specified environment based on the typically

expected lifetime of a building. The assumed service life in ETA approvals for powder-actuated and screw fasteners is 25 years,
and for concrete anchors it is 50 years.

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

O

Higher expected lifetime needs a specific assessment.

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

From a technical point of view, HDG/duplex coatings and A2/304 material are suitable for outdoor environments with certain lifetime
and application restrictions. This is based on longterm experience with these materials as reflected e.g. in the corrosion rates for Zn
given in the ISO 9224:2012 (corrosivity categories, C-classes), the selection table for stainless steel grades given in the national

technical approval issued by the DIBt Z.30.3-6 (April 2009) or the ICC-ES evaluation reports for our KB-TZ anchors for North
America (e.g. ESR-1917, May 2013). The use of those materials in outdoor environments however is currently not covered by the

European Technical Approval (ETA) of anchors, where it is stated that anchors made of galvanized carbon steel or stainless steel
grade A2 may only be used in structures subject to dry indoor conditions, based on an assumed working life of the anchor of 50

years.
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Environment categories

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

Indoor applications

2 Dry indoor environments

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

A Indoor environments with temporary condensation
14_

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

Outdoor applications

"ﬁ Outdoor, rural or urban environment with low population

Large distance (> 10 km) from the sea

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

g sea water
1-10km Distance from the sea 1-10 km

Coastal areas
gﬁ 1k
= Distance from sea <1 km

Outdoor areas with heavy industrial pollution

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

Close proximity to roadways threated with de-icing salts

Distance to roadways < 10 m

Outdoor applications

Special applications

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

(]l

Important notes

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

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

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

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

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

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

Suitability for a specific application can be significantly affected by localised conditions, including but not limited to:
Elevated temperatures and humidity; High levels of airborne pollutants; Direct contact with corrosive products, such as found in some
types of chemically-treated wood, waste water, concrete additives, cleaning agents, etc. ;Direct contact to soil, stagnant water; Electrical
current; Contact with dissimilar metals; Confined areas, e.g. crevices; Physical damage or wear; Extreme corrosion due to combined
effects of different influencing factors; Enrichment of pollutants on the product
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HIT-RE 500 V3 injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

"1 ST ST ST

Foil pack: HIT-RE 500 V3

(available in 330, 500
and 1400 ml cartridges)

Hiiti HIT-RE 500 V3 Hilti HIT-RE 500 V3 Hilti HIT-RE 500 V=

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)

A

Installation conditions

Base material

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

oo 2B saFeET
Concrete Concrete Hammer Diamond Hilti SafeSet Small edge Variable
(non-cracked) (cracked) drilled holes drilled technology distance and embedment
holes spacing depth

Load conditions Other information

= A4 HCR
. 316 | |highMo
Static/ Seismic, Fire European CE conformity PROFIS Corrosion High
quasi-static ETA-C1,C2 resistance Technical design resistance corrosion
Assessment Software resistance @
a) Applications only with HAS-U anchor rods
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment® | CSTB ETA-16/0143 / 2019-05-14
Shockprqof fastgnlngs in civil Federal Office for Civil Protection, BZS D 16-601/ 2016-08-31
defence installations Bern
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
- 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, as specified in the table
- One typical embedment depth as specified in the table
- Concrete C 20/25, fek.cube = 25 N/mm?
- Temperature range |
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)

Concrete
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Embedment depth @ and base material thickness

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 [mMm] | 120 | 150 | 170 | 230 | 270 - - - - - -

a) The allowed range of embedment depth is shown in the setting
For hammer drilled holes, hollow drill bitY 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 | 635 | 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

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 | 45,8 | 72,7 | 99,8 | 122 146 | 142 | 164 | 187
Tension Nra  HAS-U A4 [KN]| 13,9 | 21,9 | 316 | 45,8 | 72,7 | 99,8 | 80,4 | 98,3 | 121 | 143 | 171
HAS-U HCR 19,3 | 28,0 | 37,8 | 45,8 | 72,7 | 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 72 | 120 | 16,8 | 31,2 | 488 | 70,4 | 92,0 | 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 Vrd HAS-U A4 [kN]| 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 | 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 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
HAS-U 8.8, AM 8.8 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
Tension Nra  HAS-U A4 [KN]| 10,2 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 80,4 | 98,3 - - -
HAS-U HCR 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
HIS-N 8.8 16,7 | 26,5 | 32,1 | 50,9 | 67,4 - - - - - -
HAS-U 5.8 72 | 120 | 16,8 | 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 - - -
Shear Vrd HAS-U A4 [kN]| 8,3 | 12,8 | 19,2 | 35,3 | 55,1 | 79,5 | 48,3 | 58,8 - - -
HAS-U HCR 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 | 112 - - -
HIS-N 8.8 10,4 | 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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Recommended loads @

ETA-16/0143, issue 2019-05-14 Hilti technical data %
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39 %
Non-cracked concrete (&)
HAS-U 5.8 86 | 138|200 (32,7 (519|713 |871| 104 | 101 117 133
HAS-U 8.8, AM 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 117 133
Tension Nrec  HAS-U A4 [KN] | 9,9 | 15,7 | 225 | 32,7 | 51,9 | 71,3 | 57,4 | 70,2 | 86,7 102 | 122 g
HAS-U HCR 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 | 117 | 133 e
HIS-N 8.8 11,9 | 21,9 | 31,9 [ 51,9 | 552 | - - - - - - G
HAS-U 5.8 51 8,6 | 120 | 22,3 | 349 | 50,3 | 65,7 | 80,0 | 99,4 117 | 139 c_g
HAS-U 8.8, AM 8,6 | 13,1 | 19,4 | 36,0 | 56,0 | 80,6 | 105 | 128 159 187 | 223 é
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 g
HAS-U HCR 86 |13,1|194 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 | 62,1 | 72,9 | 87,1 O
HIS-N 8.8 74 | 13,1194 | 36,0 | 331 - - - - - -
Cracked concrete
HAS-U 5.8 72 (108|188 | 229|363 (499|610 727 - - -
HAS-U 8.8, AM 72 | 10,8 | 18,8 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 - - -
Tension Nrec HAS-U A4 [KN] | 7,2 | 10,8 | 18,8 | 22,9 | 36,3 | 49,9 | 57,4 | 70,2 - - -
HAS-U HCR 72 | 10,8 | 18,8 | 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 51 | 86 | 120|223 |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 | 131194 (360|331 - - - - - -

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.

For diamond drilling:

Characteristic resistance

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 16,7 244 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

(O]
o Anchor size | M8 | mM10 | M12 | M16 | 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/mm?2
- 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)
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Embedment depth and base material thickness for seismic C2 ® and C1

Anchor size | M8 [ m10 [ m12 [ m16 [ mM20 | m24 | m27 | Mm30
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
\Tvﬁl‘islliggsfe't AM 8.8 - - - 46,0 77,0 103 - -
ShearVec  {asuss AMBS L
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
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For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:

Q
3]
Characteristic resistance in case of seismic performance category C1 =
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 S8
Tensile N HAS-U 8.8, AM 8.8 [KN] 13,7 22,6 37,8 45,7 72,5 99,6 122 145
" HISN 8.8 250 | 37,8 | 457 | 725 | 961 - - -
HAS-U 8.8, AM 8.8 15,0 23,0 34,0 63,0 98,0 141 184 224 =
Shear Vg« [kN] 2
HIS-N 8.8 9,0 16,0 24,0 44,0 41,0 - - - S
c
Design resistance in case of seismic performance category C1 @©
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 ‘_S
, 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] o
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 O
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 =l e e

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?2]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength fu 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
;I'(e'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

Stressed cross:

) HAS-U AM 8.8 [mmZ2 |36,6| 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
section As

Moment of

. HAS-U AM 8.8 [mm3] |31,2|62,3 | 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301
resistance W

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 fu« 27
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength Screw 8.8 640 640 640 640 640
T INImm?]
fy 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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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 pum

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 pum

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 pm
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized = 5 um
:E:Zg]dael 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.

Q
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Working time and curing time

Temperature of the base material Working time Minimum curing time g
T twork tcurel) %
-5°Cto-1°C 2h 168 h G
0°Cto4°C 2h 48 h Tg
5°Cto9°C 2h 24 h IS
10 °C to 14 °C 1,5h 16 h =
15 °C to 19 °C 1h 12h O
20 °C to 24 °C 30 min 7h
25 °C to 29 °C 20 min 6h
30°Cto 34°C 15 min 5h
35°C to 39 °C 12 min 45h
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' diameterofdrill 4~ rmp 10 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and hetmin [mMm]| 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
N . 1,0 het for h / her 2 2,0 N
Critical edge distance for Carsp  [mm]| 46 her-1,8h for2,0>h/he>13 13
splitting failure ® ’
2,26 hef forh/ het < 1,3 o aaon .
Critical spacing for
concrete cone failure Sern [mm] 2 Corn
Critical edge distance for
concrete cone failured  Con (Ml 1,5 her

HAS-U-...

Marking:

Steel grade number and length
@ UI = = = = == identification letter: e.g. 8 L
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Setting details for HIS-N

(&)
g Anchor size M8 M10 M12 M16 M20
S 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 het  [mm] 90 110 125 170 205
= Minimum base material
(@) . i
2 thickness hmin ~ [mm] 120 150 170 230 270
c Diameter of clearance
‘_cg hole in the fixture o [mm] 9 12 14 18 22
o Thread engagement he  [mm]| 820 10-25 12-30 16-40 20-50
= length; min - max
g Minimum spacing Smin  [mm] 60 70 90 115 130
O Minimum edge distance  Cmin  [Mm] 40 45 55 65 90
Critical spacing for s [mm] 2¢
splitting failure crsp crsp
h/hg
1,0-het forh/het22,0 2o
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 hef fOF h / hef < 1,3 1.'0'h¢| 2,‘26-h“ Cersp
Critical spacing for
concrete cone failure Serni [mm] 2 CerN
Critical edge distance for
concrete cone failure®  cen Ml 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. PN

a)  hetmin < hef < hermax (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...

- N\\I\ll\ l\ll >>>>> m -------------- = all m::t(llfr;ﬁ\g mark - HILTI and
1IN N\Wm“ 2] roecing RS RN (o shiots sl

hu!
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

32 Feb-20



=T

M|n|mum I’Ol.lghenlng t|me troughen (troughen [SEC] = hef [mm] /10)

Q
het [mm] troughen [S€C] E
0to 100 10 2
101 to 200 20 S8
201 to 300 30
301 to 400 40
401 to 500 50 o
501 to 600 60 °
<
Parameters of cleaning and setting tools <
Drill bit diameters do [mm] Installation o
Hollow Diamond coring _S
HAS-U HIS-N Hammer Drill Bit Diamond With Brush Piston plug &
drill (HD) (HDB) coring roughenin HIT-RB HIT-SZ g
(DD) g tool (RT) O
DIAALNENAITAY cm ﬂ O ) e
Ly L wo-— | [ D
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...
oD O — W)
do [mm] .
Nominal measured do[mm] size
18 17,9t0 18,2 18 18
20 19,9 t0 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

Concrete

*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).
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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.

[Lnd]
=Tal=l=

L]
=f=l=T=

Diamond Coring + Roughening Tool
1 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 doand all
bore hole depth ho.
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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.

AR
WYY

(%2}
S
(@]
e
(&)
C
©
T
o
S
(O]
<
O

Diamond cored holes with Hilti

2X g roughening tool:
4mu) = ) )
»_ Compressed air cleaning (CAC)
G <X for all drill hole diameters do and drill hole

WV

depths ho .

Injection preparation

= 330ml/11.1fl.ozz  3x
Py -D"'E" = 500ml/ 1690z 4x
-
Injection system preparation.
—x
HDM 330/500
HDE 500

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.

S HIT-OHC >
— HiT-OHW HIT-5Z
=——c—ZTHIT-RE-M
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Setting the element

Emmmmm@:[

Setting element, observe working time

“twork" y

[

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

-

T

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 Tmax.
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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 B=EE=T0

(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

—

U] [Salse

Concrete Concrete Dry concrete Wet Static/
(non- (cracked) concrete quasi-static
cracked)

Installation conditions

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

Seismic,
ETA-C1

Hilti Technical Data-C2
Other informations

&= @00 SAFE-ET 5 @
Hammer Diamond Hilti SafeSet Small edge European PROFIS
drilling coring technology distance and Technical conformlty Rebar design
spacing Assessment 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, fck,cube = 25 N/mm?2

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

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 | $10 | 012 | 14 | $16 | $20 | $25 | $28 | $30 | $32 | 936 | $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 | ¢12 | 914 | 916 | ¢20 | $25 | 928 | ¢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 Nrx 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 | 45,8 | 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.

Feb-20
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% Recommended loads®

g Hilti

& ETA-16/0143, issue 2019-05-14 technical

data

Anchor- size 98 | $10 | 012 | $14 | 916 | $20 | ¢25 | 928 | ¢30 | ¢32 | ¢36 | ¢40

0 Non-cracked concrete

8 Tensile Nrec  B500B [KN] 9,6 |20,0|27,0|32,7 (32,7519 |71,3 | 104 | 104 122 117 | 133

g Shear Vrec B500B 6,7 |10,5| 14,8 | 20,0 | 26,2 | 41,0 |64,3 |80,5 | 92,4 | 105 133 | 165

C_‘E Cracked concrete

o Tensile Nrec  B500B o] | 11,4 | 18,8 [ 22,9 | 22,9 | 36,3 (49,9 (72,7 | 72,7 | 852 | - -

g Shear VRec B500B - |110,5|14,8|20,0|26,2|41,0 (64,3 (80,5 | 92,4 | 105 - -

6 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 | 25,4 | 37,3 | 49,5 | 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 $12 ¢14 16 $20 $25 $28 $¢30 $32
Tensile Nrd B500B [KN] 10,1 14,1 20,7 27,5 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 08 | ¢10 | 612 | ¢14 | 16 | ¢20 | ¢25 | ¢28 | 30 | ¢32
Tensile Neee  BS00B | 72 [ 101 [ 148 | 196 | 19,2 [ 327 | 505 | 74,2 | 742 | 869
Shear Vre:  B500B 6,7 | 105 | 148 | 200 | 26,2 | 410 | 64,3 | 805 | 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.
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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 Nrg, seis B500B [KN] - 23,2 | 36,1 | 45,7 | 45,7 | 72,5 | 99,6 | 145 | 145 170 - -
Shear VR, 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 | ¢14 | 16 | $20 | $25 | ¢28 | $30 | ¢32 | $36 | $40
Tensile Neo s BS00B | - [ 165241 [ 305 [ 305 | 484 [ 664 | 968 [968 | 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 68 | 610 | 612 | 614 | 16 | 620 | 625 | $28 | $30 | 632 | $36 | $40
Nominal tensile [ BSOOB . | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fu B450C - - - - | 518 | 518 | 518 | - - - - -
Yield strength | BS00B_[N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
fy B450C - - - - | 450 | 450 | 450 | - - - - ;
Stressed cross- | B500B 5 50,3 |78,5 | 113 |154 | 201 | 314 {491 | 616 | 707 | 804 |1018 |1257
section As Basoc ™ T - 201 314 401 | - | - | - | - | -
Moment of B500B 50,3 | 98,2 | 170 | 269 | 402 | 785 |1534 [2155 | 2650 |3217 |4580 |6283
resistance W | Basoc ™™ [~ [ - | - | - la02 785 [1534| - | - | - | - | -

Material quality

Part Material

Bars and de-coiled rods class B or C with fy and k according to NDP or NCL
of EN 1992-1-1/ NA:2013
fuk = f = 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

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

Temperature
of the
base material

Max. working time in which rebar
can be inserted and adjusted tge

Min. curing time before rebar can
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 1h 12 h
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 4,5 h
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

48 | 610 | $12 | ¢14 | ¢16 [ 420

025 | 928 | ¢30 | 932 | ¢36 | ¢40

Rotary hammer

TE 2 (-A) — TE 40(-A)

TE40 — TE8O

Diamond coring tools

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

Other tools

Compressed air gun,brush, hollow drill bit,
roughening tool, dispenser, piston plug

“Setting instruction”)

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

a) For anchors in diamond drilled holes, load values for combined pull-out and concrete cone resistance have to be reduced (see section

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
B D P Ee=Tr——r—s @
- do [mm] do[mm] size

Nominal measured

18 17,9 to 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 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
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Minimum roughening time troughen (troughen [sec] = Net [mm]/10) [
het [Mm] troughen [S€C] g
0 to 100 10 S
101 to 200 20 ©
201 to 300 30
301 to 400 40 "
401 to 500 50 g
501 to 600 60 o
©
S
Setting details lg
Anchor size @8 |@10| @12 |@14 |@16|@20 | @25 | @28 | @30 (@32 | D36 | @40 5
Nominal JBMEter gy mm] | 10| 12 1140 169 | 18 | 20 | 25 | 30| 35 | 37 | 40 | 450 |56
Effective hetmn  [mm] | 60 | 60 | 70 |70 | 75 | 80 | 90 | 100 | 112 | 120 | 128 (144 |160V
anchorage and
drill hole depth ~ Netmax  [mm] | 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 560 | 600 | 640 [720Y [800Y

Minimum base
material Nmin [mm]
thickness

Minimum spacing Smin [mm] | 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 140 | 150 |160 [180Y [200Y
Minimum edge Cmin [mm] | 40 | 45 | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 80 | 80 [180Y [200Y
Critical spacing

hef +30mm

> 100 mm het + 2 do

for splitting failure > [mm] 2 Carsp
h/hef_

1,0 het forh/hef=2,0
Critical edge 201
distance for Cer,sp [mm] 46he-1,8h  for2,0>h/he>1,3 13
splitting failure ©

2,26 hef fOI’ h / hef < 1,3 10h 226h Cersp
Critical spacing
for concrete cone scrN [mm] 2 CerN
failure
Critical edge
distance for Can [mm] 1.5 het

concrete cone
failure 9

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

D)  Netmin < her < hermax (Ner: @Mbedment depth)

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

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

Q

g Diamond coring

S Hammer drill Hollow Drill Diamond With Brush Piston plug

o Rebar - size (HD) Bit (HDB) coring roughening HIT-RB HIT-SZ

(DD) tool (RT)

" do [mm] size [mm]

% ﬂ dlh_)l 5 D ¥ L - =

c Gooe— == E=r——r—a

(—cg ¢8 12 (109) - 12 (109) - 12 (109) 12

2 $10 14 (129) 14 14 (129) - 14 (129) 14 (129)

E $12 16 (149) 16 (149) 16 (149) - 16 (149) 16 (149)

O $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) 45b)
$40 55 - - - 55P) 55P)

a) Each of two given values can be used
b)  Additional Hilti technical data
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*For detailed information on installation see instruction for use given with the package of the product.
Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 500 V3.

Setting instructions

Concrete

Hammer drilled hole

(%2}
S
(@]
e
(&)
C
©
T
o
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e
O

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

Diamond Coring

M)
mlalal

]
mlalals

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:

2X Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .

AR
VU,
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Concrete

AR
WYY

AR
WYY

Diamond cored holes with Hilti
roughening tool:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .
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HDM 330/500
HDE 500

/] Sy
)] =
—_ i

= 330ml/ 11.11l. oz:
== 500ml/ 16.91l. oz:

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

SHIT-OHC 2=
— HiT-oHwW HIT-8Z
e=—=ac—JHIT-RE-M

Injection method for overhead
application.

/(///nr////a\m A4

Setting element, observe working time

“twork" y

l;
V271717171 1 I 77T

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

Loading the anchor: After required
curing time tcure the anchor can be
loaded.
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HIT-RE 500 V3 injection mortar

Rebar design (EOTA TR023) / Rebar elements / Concrete

Injection mortar system

1 ST ST ST

(available in 330, 500
ppeaeet®, . and 1400 ml cartridges)

fiiti HIT-RE 500 V3 Hilti HIT-RE 500 v3

Rebar B500 B
(68 - $40)

Base material

Foil pack: HIT-RE 500 V3

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

Load conditions

[ )
U ‘«l 3] o fr—
6~ 0
Concrete Concrete Dry concrete  Wet concrete Static/ Seismic, Fire
(non- (cracked) quasi-static ETA-C1 resistance
cracked)

Installation conditions

Other informations

e =t
& 8D SAFEET @
¥ *
Hammer Diamond Hilti SafeSet European CE PROFIS
drilling coring technology Technical conformity Rebar
Assessment design
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

b) All data given in this section according to ETA-16/0142 issue 2019-05-27.
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Static and quasi-static loading

Concrete

Maximum design bond strength according to
Hit Rebar Method design
\

Design bond strength
according to EC2

Extension for post-installed rebars with large cover
(product dependent)

Maximum design bond strength according to EC2

NS
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foq [N/mm?]

P

Seismic design bond strength
according to CSTB

Maximum seismic design bond strength
according to EC2.

v

Cald []

Effective limit on bond stress for post-installed rebar using Hilti mortar systems and design bond strength values as provided by the EC2.

Static EC2 design, small concrete cover (see section 3.2.1)

Design bond strength in N/mm? according to ETA 16/0142 for good bond conditions

All allowed hammer drilling methods
: Concrete class
Rebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
08 - $32 1,6 2,0 2,3 2,7 3,0 34 3,7 4,0 4,3
$34 1,6 2,0 2,3 2,6 29 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
Diamond coring wet
08 - $12 1,6 2,0 2,3 2,7 3,0 34 3,7 4,0 4,0
014 - ¢ 16 1,6 2,0 2,3 2,7 3,0 34 3,7 3,7 3,7
018 - $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 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.
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Static Hit Rebar design method, large concrete cover (see section 3.2.2)

Pullout design bond strength [fuapo = TrRelYmp] in N/mm2 for good bond conditions

Non-cracked concrete C20/25, all allowed drilling methods

Temperature - Rebar - size
Drilling method
range ¢8 | 010 | $12 | ¢14 | 16 | $20 | $25 | $28 | $¥30 | $32 | $p36 | $40
Hammer drilled holes 6395951959595 |87 |87 |87 |87]|67/|79
Hammer drilled holes
with hollow drill bt R RS R R I L i N e
I 40°C/24° ¢ Diamond cored holes | 1|\ g5 |95 |95 (87 87| - | - | - | -
with roughening tool
Diamond cored holes 5 5 5 5 5 5 5 53153153 - -
Hammer drilled holes | 35 | 57 1 57 | 57 |57 |57 5252|5252 - | -
in water filled holes
Hammer drilled holes 47 (73|73 |73 |6,7|6,7)|6,7|63)|63]|63|57]5,0
Hammer drilled holes
with hollow drill bit T [ 303|676 8T 63 - -
II: 70°C/43° ¢ Diamond cored holes | 1|\ 25l g7 167 (67 63| - | - | - | -
with roughening tool
Diamond cored holes 36 36|36 36(31(33|33(33]33]3,3 - -
Hammer drilled holes | 5 | 43 | 43| 43 | 43| 40|40 | 40|38 |38 - | -
in water filled holes
Cracked concrete C20/25, all allowed drilling methods
Hammer drilled holes 3 57|63 |63|63)|6,7|6,7]|73]|73]|7,3
Hammer drilled holes
I: 40°C/24° C  with hollow drill bit ©| - | 83163163167 167731 - - - -
D!amondcorgd holes ) ) i 63|63 |67 67|73 i i i i
with roughening tool
Hammer drilled holes 27147 153|153 |53|53|53|53]|53]5,3
Hammer drilled holes
II: 70°C/43° C  with hollow drill bit o 53 1531531531531 - - | - | -
D!amondcorgd holes ) ) i 53|53|53|53]53 i i i i
with roughening tool
For poor bond conditions multiply values by 0,7.
Increasing factors in concrete for fpd,po
- Concrete Rebar-size
Drilling method
class | ¢8 | $10 | $12 | 914 [ 916 | $20 | $25 | $28 | $30 | $32 | $36 | 940
Hammer drilled holes C 30/37 1,04
Hammer drilled holes with
hollow dill bit C40/50 1,07
Diamond cored holes C50/60 1,09
Diamond cored holes with | C 30/37 - 10 )
roughening tool C50/60 '
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The minimum anchorage length /»min and the minimum lap length fomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor o, in the table below.

Minimum anchorage length and minimum lap length

Q
3
5]
b
3]
=
o
@]

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 2
: Concrete class _8
Rebar - size 5}
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 Cé
$8 - $12 1,0 g
¢14 - $36 Linear interpolation between diameters (@)
$40 1,0 1,0 1,0 1,0 1,2 1,3 1,4 14 14
Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions
Hammer drilling
Rebar-size céocr;;g;t fbd fod,p lo,min® lbmin? | lbdy,a2=1° qlziz:z’“) Ii‘l‘ﬁiﬁﬁ”' e
[N/mm?] | [N/mm?] | [mm] [mm] [mm] [mm] [mm] [mm]
C20/25 2,3 6,3 200 113 378 265 138 1000
08 C50/60 4,3 6,9 200 100 202 142 126 1000
C20/25 2,3 9,3 213 142 473 331 142 1000
¢10 C50/60 4,3 10,2 200 100 253 177 107 1000
$12 C20/25 2,3 9,3 255 170 567 397 170 1200
C50/60 4,3 10,2 200 120 303 212 128 1200
$14 C20/25 2,3 9,3 298 198 662 463 198 1400
C50/60 4,3 10,2 210 140 354 248 149 1400
416 C20/25 2,3 9,3 340 227 756 529 234 1600
C50/60 4,3 10,2 240 160 404 283 171 1600
$20 C20/25 2,3 9,3 435 284 945 662 356 2000
C50/60 4,3 10,2 300 200 506 354 213 2000
$25 C20/25 2,3 8,7 532 354 1181 827 539 2500
C50/60 4,3 9,4 375 250 632 442 289 2500
$28 C20/25 2,3 8,7 595 397 1323 926 663 2800
C50/60 4,3 9,4 420 280 708 495 354 2800
$30 C20/25 2,3 8,7 638 425 1418 992 751 3000
C50/60 4,3 9,4 450 300 758 531 402 3000
$32 C20/25 2,3 8,7 681 454 1512 1059 844 3200
C50/60 4,3 9,4 480 320 809 566 451 3200
$36 C20/25 2,2 5,2 534 540 1779 1245 753 3200
C50/60 3,2 5,7 367 540 1223 856 686 3200
$40 C20/25 2,1 4,8 621 621 2070 1449 906 3200
C50/60 2,8 5,2 466 600 1553 1087 836 3200

1) Minimum anchorage length for overlap joint

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= a,= as= 1; a,= 0.7 - (design for yielding)

5) Anchorage length with HIT Rebar design Method (HRM) for simply supported connections in case of: a;= a;= a,= as= 1; a,< 0.7. Only if an
adequate concrete cover is applied.

6) 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
¢34 2,0 2,3 2,6 2,9 3,3 3,6 3.9 4,2
$36 1,9 2,2 2,6 29 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 2,3 2,7 3,0 3,3 3,4 3,4 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
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Temperature reduction factor kri(0)
Temperature reduction factor k vs. temperature
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Temperature (°C)

The analytic equation that describe the variation of kq(8) with temperature is given by the following function:

If 45°C <8< 152°C:  kpy(0) = m® <1 0in°C

fbm,rqd,d
If @ < 45°C ke (0) = 1,0
If 8 > 152°C ke (6) = 0,0
With:
fpm(0)=1178,2- 612558 in °C
According to MRF 1526054277 / B //
inst
a) Anchoring application SOOI

Anchoring application beam-wall connection with a concrete cover of 20 mm

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 fyk = 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 3,8 1,3 0,5 0,2 0,0 0,0
140 7,2 4,3 2,3 1,5 0,7 0,2
180 10,7 7.8 5,6 3,9 2,1 1,3
220 14,2 11,2 9,1 7,4 4,6 2,9
250 13,8 11,7 10,0 7,1 4,8
¢8 168 290 151 135 10,6 8.1
310 16.8 15,2 12,3 9,8
330 ! 16,8 16.8 14,0 11,6
370 ! 16,8 16.8 15,0
390 ' 16,8
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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 fyk = 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
110 5.8 2.4 1.1 0.6 0.0 0,0
150 10,1 6.5 3.8 25 1.2 05
190 14,5 10,8 8.1 6.0 33 2.0
230 18.8 15,1 124 103 6.7 4.4
300 22.7 20,0 17.9 14,3 11.2
¢10 26,2 340 243 22.2 18,6 156
360 563 24.4 208 17.7
380 ! 26,2 563 23.0 19,9
410 : 26.2 o675 23.1
440 ’ 26,2
140 10,9 65 35 23 1.0 0.3
200 18,7 14,3 11,0 8.5 48 3.0
260 26.5 22.1 18.8 16,3 12,0 8.3
320 343 29.9 26.6 24.1 10.8 16.1
350 338 305 28.0 237 20.0
912 3n.1 390 35.7 33.2 28.9 25.2
410 - 358 315 278
430 : 377 - 34.1 304
460 ! 377 - 343
490 : 377
160 15,7 10.6 6.7 44 23 1.1
220 24.8 10.7 15,8 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 40.2 352 30.9
914 51.3 430 47.7 448 39.7 354
460 g 493 443 40,0
480 : 513 . 473 43.0
510 ! 513 15 17.6
540 ! 513
180 214 155 112 78 43 25
240 318 259 216 18,2 12,5 8.2
300 42.2 36.3 32.0 28.6 22.9 18,0
360 526 468 42.4 39.0 333 28.4
450 62.4 58.0 546 48.9 44.0
916 67 480 63.2 59.8 54.1 29.2
510 57 65.1 593 54.4
530 : 67.0 57 62.8 578
560 ! 67.0 . 63.0
590 ! 67.0
220 355 281 226 185 114 73
280 485 411 356 315 243 18,1
340 615 54.1 48.6 445 373 311
400 745 67.1 617 575 50.3 441
260 875 80.1 74.7 705 633 57.1
$20 104,7 540 975 92.0 87.8 80.6 745
580 100,7 965 89.3 831
600 100,8 936 875
620 L 104,7 e 98.0 91.8
660 ! 104,7 o 100,5
680 ! 104.7
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Anchoring application beam-wall connection with a concrete cover of 40 mm

(O]
: Max. Fs 1 linst Fire resistance of bar in [kN] ©
REbErEZD [mm] R30 R60 R90 R120 R180 R240 o
100 4.9 1,8 0,8 0,4 0,0 0,0 S
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 4.9 3,1 w
48 L6 240 13,7 114 9.7 6.6 4.3 =
: 280 14,9 13,2 10,1 7.6 <
310 T 15,8 12,7 10,2 =
330 16,8 = 144 11,9 =
360 ’ 16,8 o5 14,5 O
390 : 16,8 =
110 7.3 3.1 15 0.9 0.0 0,0 2
150 11,6 7.3 45 3,0 1,3 0.6 O
190 15,9 11,7 8,9 6.7 35 2.1
230 20,3 16,0 13,2 11,0 7.2 4.6
290 22,5 19,7 175 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 19,7 171 125 8.8
320 36,0 30,9 27.6 25.0 20,3 16,6
340 33,5 30,2 27.6 22.9 19,2
912 31,7 380 35.4 32.8 28.1 24.4
400 - 35.4 30,7 27.0
420 ! 37,7 - 33.3 2.6
460 ’ 37,7 — 34.8
490 : 37.7
160 17.8 118 7.9 5.2 25 1,2
220 26.9 20,9 17,0 13,9 8.5 5,5
280 36.0 30,0 26,1 23.0 17,6 13,2
340 45.1 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 45.8 40,4 36.0
450 o 48.8 43.4 39,0
470 ! 51,3 s 46,4 42.1
510 ’ 51,3 c13 48.1
540 : 51,3
180 23,8 16,9 125 9,0 46 2.7
240 34,2 27.3 22.9 19,4 13,2 8,7
300 44.6 37.7 33,3 29,8 23,6 18,6
360 55.0 48.2 43.7 40.2 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]
O [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
0 530 97,0 91,4 87,1 79,3 73,1
E 920 1047 570 100,1 95,8 88,0 81,8
S 600 104.7 102,3 94,5 88,3
< 620 ’ 104,7 104.7 98,9 92,6
T 650 ' 104,7 104.7 99,1
. 680 ' 104,7
g 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
O 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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Max. bond stress, fodFire, depending on actual clear concrete cover for classifying the fire resistance.

b) Overlap joint application

Concrete

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)- ¢ - 0 - foapire  Where: (finst — Cf) > Us;
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 ¢
foaIRe = bond stress when exposed to fire

(%2}
S
(@]
e
(&)
C
©
T
o
S
()
e
O

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, 7. [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 15 11
180 2,9 1,7 1,2
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

Feb-20 57



I

Materials

Properties of reinforcement
Designation Material
Reinforcing bars (rebars)

Concrete

Bars and de-coiled rods class B or C with fyk and k according to NDP or
Rebar EN 1992-1-1 NCL of EN 1992-1-1
fuk = f = K -+ fyx

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.
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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 66-1012 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

58 Feb-20




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

Ten:)[;et:]sgure re\slgrrléant;[ier?r?sigr\:;Zi(;zd Initial curing time Curing time before rebar
base material adjusted tgel Loure i e
5°C<Teu<-1°C 2h 48 h 168 h
0°C<Teu<4°C 2h 24 h 48 h
5°C<Teu<9°C 2h 16 h 24 h
10°C<Tem< 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 | ¢16

$18 | ¢20 | 25 | 928 | 932 | ¢34 | 36 | 940

Rotary hammer

TE 2 (-A)- TE 40(-A)

TE40 - TES8O

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

Other tools

Minimum concrete cover cmin Of the post-installed rebar

i . Minimum concrete cover Cmin [Mm]
S Gt (e ClEm G ) evee oo ermrs 2ra T ik cllin e
Hammer drilling $ <25 30+0,06-k=22-¢ [30+0,02-k=22-¢
(HD) and (HDB) ¢ =25 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-k=22-¢
Diamond coring with ¢ <25 30+0,06-v=22-¢ |30+0,02-v=22-¢
Roughening too ¢ =25 40+0,06-k=22-¢ |40+0,02-22-¢
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Dispenser and corresponding maximum embedment depth £y max

: 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 Dirill Compressed With
Rebar - size (HD) Bit (HDB)" air drill (CA) | Dry (PCC)» | Wet (DD) | roughening
tool (RT)?
do [mm]
& 0 F w & ) 7
¢8 12 (109) - - - 12 (109) -
$10 14 (12) 14 (129) - - 14 (12 @) -
$12 16 (14 2) 16 (14 ) 17 - 16 (149) -
$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

Diamond coring Roughening tool TE-YRT Wear gauge RTG... %
SH £
[ —— =] @ 8
- do [mm] do [mm] size
Nominal measured
18 17,910 18,2 18 18 s
20 19,9 to 20,2 20 20 %
22 21,910 22,2 22 22 c
25 24,9 10 25,2 25 25 o
28 27,910 28,2 28 28 S
30 29,9 to 30,2 30 30 e
32 31,9t032,2 32 32 e
35 34,910 35,2 35 35 (@)
Minimum roughening time troughen (troughen [sec] = Nef [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.

q Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

Diamond Drilling (DD)

Meend]]
mlalal=

]
=f=T=l=

- Diamond Drilling + Roughening Tool

TEVAT| o (DD+RT)
- ) I I
\
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Chemical anchors

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.

AR
WV

Diamond cored holes:

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

AR
WIS

Diamond cored holes with Hilti
roughening tool:

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

P 8000 D

== 1400 ml/47.31l. 0z
@50mm

SN

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

ﬁﬁ'—SZ E

=T —]
HIT-RE-M

Injection method for drill hole depth
het > 250mm.
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Injection method for overhead
application.

¢ I

(AAAAAAA

77771

Setting element, observe working time

“twork" .

dl Id

}O \\ A 7
- 77 -

YL/,

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

A A A
VaVaValararaid

"4 Vararavardiararar,

—

. - .

[V VaVald/lalalalaid

{744 Vi Vi Vi Vil Vi Vi Vi Vil Vi PV Vi V|
. =

Apply full load only after curing time

“tcure“ .

Feb-20

63

Concrete

=
(@]
e
(&)
C
©
T
o
S
()
e
O




Concrete

%
S
o

<
3
c
@

©

0
S
0]

<

@)

=T

HIT-HY 200 injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

HY 200-A Hilti HIT-HY 200-A

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

T R Ry o e it

Hiltl HIT-HY 20«

Hilti HIT-HY 200

e o s o e -

Hilti HIT- HY 200-A

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

Hilti HIT- HY 200-R

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)

a) HIS-Ninternally 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

Base material

Concrete
(cracked)

Concrete
(non-cracked)

Load conditions

Fire
resistance

Static/
quasi-static

Seismic,
ETA-C1, C2?

Installation conditions

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 20/25to C
50/60

- ETA Approved for seismic
performance category C1, C2

- Maximum load performance in
cracked concrete and non-
cracked concrete

- High corrosion / corrosion
resistance®

- Small edge distance and anchor
spacing possible

- Manual cleaning for borehole
diameter up to 20mm and he<10d
for non-cracked concrete only

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

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.

64

SAFE-ET
Hammer Diamond Hilti SafeSet Variable Small edge
drilled holes  drilled holes®  technology embedment distance and
depth spacing
Other information
ol
A c e A4 HCR [I:D
* _ \ H
1 316 highMo —
European CE Corrosion High PROFIS
Technical conformity resistance® corrosion Anchor design
Assessment resistance® Software
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Approvals / certificates

Description Product Authority / Laboratory No. / date of issue %
European Technical Assessment @ | HY 200-A DIBt, Berlin ETA-11/0493 / 2019-08-30 <
European Technical Assessment @ | HY 200-A DIBt, Berlin ETA-12/0006 / 2019-04-11 8
European Technical Assessment @ | HY 200-A DIBt, Berlin ETA-11/0492 / 2014-06-26
European Technical Assessment @ | HY 200-R DIBt, Berlin ETA-12/0084 / 2019-08-28
European Technical Assessment® | HY 200-R DIBt, Berlin ETA-12/0028 / 2019-04-11 2
European Technical Assessment @ | HY 200-R DIBt, Berlin ETA-12/0083 / 2019-06-21 g
Shockproof fastenings in civil HY 200-A/R Federal Office for Civil BZS D 13-604 / 2013-12-31 2
defence installations Protection, Bern BZS D 13-603/2013-12-31 ‘_U
Fire test report HY 200-A/R | IBMB, Brunswick 3502/676/12 | 2017-09-15 8
a) All data given in this section according to the ETA approval for the product. é
Static and quasi-static resistance (for a single anchor) %

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- One typical embedment depth, as specified in the table

- One anchor material, as specified in the tables

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

- 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.
Hammer drilled holes and Hammer drilled holes with Hollow Drill Bit: ysus = 1.00
Diamond cored holes: ysus=0.78

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

Anchorage depth ?

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

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

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

Effective anchorage depth?  hef=lneix ~ [mm]| 50 60 60 96 100 - - -
Effective embedment depth® he=hnommin [mm]| 70 90 110 145 180 - - -
Base material thickness [mm]| 130 150 170 245 280 - - -

1) The allowed range of embedment depth is shown in the setting details.
2) For combined pull-out and concrete cone failure

3) For concrete cone failure

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

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-U 5.8 18,0 29,0 42,0 68,7 109 150 183 | 218
HAS-U 8.8 29,0 42,0 56,8 68,7 109 150 183 | 218
. HAS-U A4 26,0 41,0 56,8 68,7 109 150 183 | 218
Tension Nrk [kN]
HAS-U HCR 29,0 42,0 56,8 68,7 109 150 183 | 218
HIS-N 8.8 25,0 46,0 67,0 109 116 - - -
HIT-Z 24,0 38,0 54,3 96,0 133 - - -
HAS-U 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115 | 140
HAS-U 8.8 15,0 23,0 34,0 63,0 98,0 141 184 | 224
Shear Ve 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 - - -
HIT-Z 12,0 19,0 27,0 48,0 73,0 - - -
Cracked concrete
HAS-U 5.8 15,1 21,2 35,2 48,1 76,3 105 128 153
HAS-U 8.8 15,1 21,2 35,2 48,1 76,3 105 128 153
Tension Nex HAS-U A4 KN 15,1 21,2 35,2 48,1 76,3 105 128 153
HAS-U HCR 15,1 21,2 35,2 48,1 76,3 105 128 153
HIS-N 8.8 24,7 39,7 48,1 76,3 101 - - -
HIT-Z @ 22,5 32,9 44,4 67,2 93,0 - - -
HAS-U 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115 | 140
HAS-U 8.8 15,0 23,0 34,0 63,0 98,0 141 184 | 224
HAS-U A4 13,0 20,0 30,0 55,0 86,0 124 115 | 140
Shear Vr« [kN]
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 - - -
HIT-Z @ 12,0 19,0 27,0 48,0 73,0 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
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Design resistance

(]
Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | mM27 | M3 ©
Non-cracked concrete %
HAS-U 5.8 12,0 19,3 28,0 45,8 72,7 99,8 122 146 o
HAS-U 8.8 19,3 28,0 37,8 45,8 72,7 99,8 122 146
Tension Neg HAS-U A4 [KN] 13,9 21,9 31,6 45,8 72,7 99,8 80,4 | 98,3 "
HAS-U HCR 19,3 28,0 37,8 45,8 72,7 99,8 122 146 5
HIS-N 8.8 16,7 30,7 447 72,7 77,3 - - - %
HIT-Z 16,0 25,3 36,2 57,3 79,2 - - - %
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112 e
HAS-U 8.8 12,0 18,4 27,2 50,4 78,4 113 147 179 =
Shear Vg HAS-U A4 [KN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 | 58,8 §
HAS-U HCR 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112 O
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 - - -
Cracked concrete
HAS-U 5.8 10,1 14,1 23,5 32,1 50,9 69,9 85,4 | 102
HAS-U 8.8 10,1 14,1 23,5 32,1 50,9 69,9 85,4 102
Tension Neg HAS-U A4 [KN] 10,1 14,1 23,5 32,1 50,9 69,9 80,4 | 98,3
HAS-U HCR 10,1 14,1 23,5 32,1 50,9 69,9 85,4 102
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-U 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112
HAS-U 8.8 12,0 18,4 27,2 50,4 78,4 113 147 179
Shear Vrg HAS-U A4 [KN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 | 58,8
HAS-U HCR 12,0 18,4 27,2 50,4 78,4 70,9 92,0 112
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 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20
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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
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= - Concrete C 20/25, fekcuve = 25 N/mmz2

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

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

© - dgap = 1,0 (using Hilti seismic filling set)

@

g 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 | mM24 | M27 | M30
HAS-U
Embedment depth het [mm]‘ - ‘ - ‘ - ‘ 125 ‘ 170 ‘ 210 ’ - ‘ -
HIT-Z
Effective anchorage depth @ her=lneix  [mm] - - 60 96 100 - - -
Effective embedment depth @ her [mm] - - 60 96 100 - - -
Base material thickness [mm] - - 140 180 225 - - -

2) For combined pull-out and concrete cone failure
3) For concrete cone failure

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
. HAS-U 8.8 - - - 24,5 45,9 55,4 - -
Tension Nrkseis [kN]
HIT-Z 2 - - | 294 | 571 | 790 | - - -
HAS-U 8.8 w/ filling set - - - 46,0 77,0 103 - -
Shear Vrkseis HAS-U 8.8 w/o filling set  [KN] - - - 40,0 71,0 90,0 - -
HIT-Z @ w/ filling set - - 23,0 41,0 61,0 - - -

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
Tension Negses o 00 [kN] —— - - 163 | 306 | 369 - -
’ HIT-Z - - 19,6 38,1 52,7 - - -

HAS-U 8.8 w/ filling set - - - 36,8 61,6 82,4 - -

Shear Vrd,seis HAS-U 8.8 w/o filling set  [kN] - - - 32,0 | 56,8 | 72,0 - -
HIT-Z @ w/ filling set - - 18,4 | 32,8 | 48,8 - - -

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

Anchorage depth for seismic C1

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

HAS-U

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

HIT-Z

Effective anchorage depth ¥ het=lneix ~ [mm]| 50 60 60 96 100 - - -

Effective embedment depth @  hes [mm]| 50 60 60 96 100 - - -

Base material thickness [mm]| 100 120 140 180 225 - - -

1) For combined pull-out and concrete cone failure
2) For concrete cone failure
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Characteristic resistance in case of seismic performance category C1

I

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension N A HAS-U 8.8 KN - 14,7 29,0 44,0 72,5 99,6 122 145
ension Neksess  Jirzar AIT-z-R W [192 | 27,9 | 37.8 | 571 | 790 | - - -
Shear Ve HAS-U 8.8 [KN] - 23,0 | 34,0 | 63,0 | 98,0 141 184 224

Rlses HIT-Z 9; HIT-Z-R 70 | 170 | 160 | 280 | 450 | - - -
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
Tension N . HAS-U 8.8 [kN] - 9,8 19,4 29,3 48,4 66,4 81,1 96,8
RO HIT-Z 9; HIT-ZR 12,8 | 186 | 252 | 381 | 527 | - - -
HAS-U 8.8 - 18,4 27,2 50,4 78,4 113 145 173
Shear Vases ATz HTzR [ 56 | 136 | 128 | 224 | 360 | - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Materials
Mechanical properties for HAS-U
Anchor size M8 M10 M12 M16 M20 M24 M27 | M30
HAS-U 5.8 (HDG) 500 500 500 500 500 500 - -
. . HAS-U 8.8 (HDG)
SNt?g:]mt?]l ]Eensne AM 8.8 (HDG) (N/mm?2] 800 800 800 800 800 800 800 800
gin Tux HAS-U A4 700 700 700 700 700 700 500 500
HAS-U HCR 800 800 800 800 800 700 - -
HAS-U 5.8 (HDG) 440 | 440 | 440 | 440 | 400 | 400 - -
HAS-U 8.8 (HDG)
Yield strength fyx  AM 8.8 (HDG) [N/mm?2] 640 640 640 640 640 640 640 640
HAS-U A4 450 450 450 450 450 450 210 210
HAS-U HCR 640 640 640 640 640 400 - -
Stressed cross- as.y [mm?] | 36,6 | 580 | 843 | 157 | 245 | 353 | 459 | 561
section As
Moment of HAS-U [mm3] | 31,2 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance W
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 490 490 490
Nominal tensile  Screw 8.8 800 800 800 800 800
[N/mm?]
strength fuk HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 390 390 390 390 390
Yield strength fyc Screw 8.8 IN/mm?] 640 640 640 640 640
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 58,0 84,3 157 245
Moment of HIS-(R)N [mm?] 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541
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Mechanical properties for HIT-Z

Anchor size M8 M10 M12 M16 M20
Nominal tensile ~ HIT-Z(-F) @ (N/mm?] 650 650 650 610 595
strength fuk HIT-Z-R 650 650 650 610 595
. HIT-Z(-F) @ 520 520 520 490 480
Yield strength fyx [N/mm?]
HIT-Z-R 520 520 520 490 480
Stressed cross-
-Z(-F) @
section of thread E:‘Tl'é(FIQ:) ) [mm?] 36,6 58,0 84,3 157 245
As
-Z(- )
?gzg‘t‘;?]tcoefw Egg(; )¢ [mm?] 31,9 62,5 109,7 278 542

a)  Hiltianchor rod HIT-Z-F: M16 and M20

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
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, (HDG) hot dip galvanized = 45 um

Hilti Filling set (F)

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

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

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

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 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

Threaded rod,

Strength class 80 for < M20 and class 70 for > M20,
Elongation at fracture A5 > 8% 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 High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part

Material

HIS-N sleeve

Int. threaded

Electroplated zinc coated = 5 pm

Screw 8

.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized =2 5 pm

sleeve

Int. threaded

Stainless steel 1.4401,1.4571 EN 10088-1:2014

HIS-RN

Screw 70

1.4439; 1.4362

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

70
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Material quality for HIT-Z

Q

Part Material g
Threaded rod HIT-Z Elongation at fracture > 8% ductile; Electroplated zinc coated = 5 um S
Washer Electroplated zinc coated = 5 um ©

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

Electroplated zinc coated 2 5 um o
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 g
Washer Stainless steel A4 according to EN 10088-1:2014 g
Nut Strength class of nut adapted to strength class of anchor rod. O

Stainless steel 1.4401, 1.4404 EN 10088-1:2014

Setting information

In service temperature range

Hilti HIT-HY 200 A (R) injection mortar with anchor rod HAS-U / HIS-(R)N may be applied in the temperature
ranges given below. An elevated base material temperature leads to a reduction of the design bond resistance.

Temperature in the base material
Base material

Maximum long term base | Maximum short term base

Temperature range

temperature

material temperature

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 lll -40 °C to +120 °C +72 °C +120 °C

Max short term base material temperature
Short-term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal
cycling.

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

Curing and working time

HIT-HY 200-A HIT-HY 200-R
Temperature - - — - - : — :
o e Maxmum working Mlnlmqm curing Mammum working mlnlmgm curing

e time time time time
twork tcure twork tcure
-10°C < Tew<s-5°C 1,5h 7h 3h 20h
-5°C<Tem=s0°C 50 min 4h 2h 8h
0°C < Tems5°C 25 min 2 hour 1h 4 h
5°C < Tem<= 10°C 15 min 75 min 40 min 2,5h
10°C < Tem< 20°C 7 min 45 min 15 min 1,5h
20°C < Tem< 30°C 4 min 30 min 9 min 1h
30°C < Tem<=40°C 3 min 30 min 6 min 1h
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Setting details for HAS-U

=T

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
Eff. embedment depth and  he;min ~ [mm] 60 60 70 80 90 96 108 120
drill hole depth hetmax [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum base material " pm) | her+ 30 mm 2100 mm het + 2 do
thickness
Maximum diameter of
clearance hole in the dr [mm] 9 12 14 18 22 26 30 33
fixture
Thickness of
Hilti filling set e [mm] |- ] ] 113 15 ] ]
Effective fixture thickness . [mm] t - h
with Hilti filling set el = Tl
Max. torque moment o) 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 [mMM] 2 Cersp
h/h ot i

1,0- het for h/ he 22,00 235 |
Critical edge distance for
splitting failure © Cosp  [mMm] 146her—1,8h  for2,00>h/her>1,3 135 I

2,26 hef forh/het< 1,3 e ash
Critical spacing for concrete
cone failure o (mm] 2 Cersp
Critical edge distance for N [mm] 1.5 her

concrete cone failure 9

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

a) Netmin < het < hetmax (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-...

@D -

72

I&

Marking:

Steel grade number and length

identification letter: e.g. 8L
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Setting details for HIS-N

Q
Anchor size M8 M10 M12 M16 M20 g
Nominal diameter of drill bit do [mm] 14 18 22 28 32 S
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6 ©
Effective anchorage and drill
hole depth et [mm] 90 110 125 170 205 .
Minimum base material = = 120 150 170 230 270 S
thickness S
Diameter of clearance hole c
in the fixture di [mm] 9 12 14 18 22 &

1]
Thread engagement he [mm] | 820 10-25 12-30 16-40 20-50 o
length; min - max =
Minimum spacing Smin [mm] 60 75 90 115 130 e
Minimum edge distance Crmin [mm] 40 45 55 65 90 O
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cersp

1,0-het forh/he22,0 "M
2,0

Critical edge distance for

splitting failure Cer,sp [mm] 46he—1,8h for2,0>h/he>1,3 1,3

2,26 hes forh/het<1,3 10hy 2260y
Critical spacing for
concrete cone failure SerN [mm] 2 CarN
Critical edge distance for Corn [mm] 1,5 her

concrete cone failure ©

Max. torque moment 2 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.

a) Max. recommended torque moment to avoid splitting failure during Instalation with minimum spacing and
edge distance

b) h: base material thickness (h = hyn)

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

hs

£ £ L A

Bore hole depth hg =
Embedment depth h_:
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Settings details HIT-Z, HIT-Z-F and HIT-Z-R

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit  do [mm] 10 12 14 18 22
Lenath of anchor minl  [mm] 80 95 105 155 215
g max| [mm]| 120 160 196 420 450
Nominal embedment depth  hnommin [mm] 60 60 60 96 100
range? Rnommax [mm] 100 120 144 192 220
Borehole condition 1
Min. base material thickness ™" [MM] Finom + 60 mm hnom + 100 mm
Borehole condition 2 Ao [mm] Anom + 30 mm hnom + 45 mm
Min. base material thickness ™" >100 mm >45 mm
Maximum depth of drill hole  ho [mm] h—-30 mm h—-2do
Pre-setting: Dla_meter pf dr [mm] 9 12 14 18 22
clearance hole in the fixture
Through-settlng: Diameter of o [mm] 11 14 16 20 o
clearance hole in the fixture
Maximum fixture thickness  tix [mm] 48 87 120 303 326
Maximum fixture thickness = oy 41 79 111 292 314
with seismic filling set
Installation torqgue moment®  Tinst [Nm] 10 25 40 80 150
Critical spacing
for splitting failure Sersp  [mm] 2 Cersp
h/h o
1,5 hnom for h / hnom 2 2,35 235
g;:ft';ﬁgi‘;ﬁﬁrg'cftame or s [mm]| 6.2hmom-2,0h for2,35>h/hoom>1,35| ;5
3,5 hnom for h/hnom =< 1,35 Lsh ash G
Critical spacing for concrete
cone faiISre ’ en - [mm] 2 Corn
Critical edge distance
concrete cone failured Corty [mm] 1,5 finom

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

a)
b)

<)
d)

edge distance

h: base material thickness (h = hyin)
The critical edge distance for concrete cone failure depends on the embedment depth hes and the

Hnom,min < Nnom = hnom max (Nnom: €Mbedment depth)
Recommended torque moment to avoid splitting failure during instalation with minimum spacing and

design bond resistance. The simplified formula given in this table is on the save side.

Pre-setting:

Install anchor before positioning fixture

h

Through-setting: Install anchor
through positioned fixture

Drill hole

ho > hnom

condition

@

hnom

Srlll_hole—
condition

N

I

7
7/

7 /,’\
/s -
7 /

(7 ,/\ r

7027 S S S
LSS eSS S S S
DS SIS S eSS S S S S, ,/
S L/ 4 7/

@

L

h() - hnom

tix J'

h

Drill hole condition 1 = non-cleaned borehole

Drill hole condition 2 = drilling dust is completely removed

74

Annular gap filled with
Hilti HIT-HY 200-A
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Anchor dimension for HIT-Z

(O]
Anchor size M8 M10 M12 M16 M20 o
min € 80 95 105 155 215 5
Length of anchor ——— [mm] (@)
max € 120 160 196 420 450
Helix length CHelix [mm] 50 60 60 96 100
()]
¢ 5
e
. (&)
O Helix —— Marking -~ =
i — ©
s N ————— ead g
VNN WSO WS g £
I =
(@)

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: Ajreq < 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 [mm?] 22200 57400 80800 128000 198000

Effective area A «s0f HIT-Z

Member thickness h = hnom +1,5-C
c 2 1,5¢ 3 S " 1,5¢ g
i T
|
£ l
£ I
|
K- ES |
|
(] // | <
v |
o o |
b |
|
Single anchor and group of anchors with s > 3-c  [MM?] | A; .4 = (6-C) - (Nnom + 1,5-C) with ¢ = 5-d
Group of anchors with s < 3-c [MM?] | Ajcar = (3-C+5) - (hnom +1,5:c) withc25-dands25-d
Member thickness h < hnom +1,5-C
c B 15¢ S . 1,5¢c .
i
g l
c|£ : =
|
i {
|
|
Single anchor and group of anchors with s > [mm?] | Aica = (6-C) - h with ¢ 2 5-d
Group of anchors with s < 3-c [mm?] |Aica=(@3-c+s)-h withc 2 5-d and s 2 5-d
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Best case minimum edge distance and spacing with required member thickness and embedment depth
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Anchor size M8 M10 M12 M16 M20
Cracked concrete

Member thickness [mm] 140 200 240 300 370
Embedment depth [mm] 80 120 150 200 220
Minimum spacing [mm] 40 50 60 80 100
dcig;i‘gond'”g edge [mm] 40 55 65 80 100
Minimum edge distance [mm] 40 50 60 80 100
Corresponding spacing [mm] 40 60 65 80 100
Non-cracked concrete

Member thickness [mm] 140 230 270 340 410
Embedment depth [mm] 80 120 150 200 220
Minimum spacing [mm] 40 50 60 80 100
dcig[;iipe"”d'”g edge [mm] 40 70 80 100 130
Minimum edge distance [mm] 40 50 60 80 100
Corresponding spacing [mm] 40 145 160 160 235

Best case minimum member thickness and embedment depth <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>