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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 fitness
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 V4 Hilti HIT-RE 500 V3 Hilti HIT-HY 200 A/  Hilti HIT-RE 100 Hilti HIT-HY 110

[ E

1), z

.“‘P \ I I I
Ji

: M8- M8- 8- M8- Ms- ¢8 M8 Ms- M8 ¢8- Ms- ¢8 M8 Ms- 8-
Anchor size M30 M20 4§32 M39 M20 ¢40 M20 M30 M20 ¢32 M30 ¢32 M30 M20 ¢25

Cracked concrete [ | [ [ [ | [ | ] [ [ [ | [ | [

Non-cracked concrete m [ | [ [ | [ | [ | [ | [ | | [ [ | [ | [ | [ | ]
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*

|
|
|
|
|
|
|
|
|
|
|
|
|
|
4

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
A ETA approval only for anchoring in concrete with rebar elements
0 ETA approval only for post-installed rebar applications (according to EC2)



Hilti HIT-RE 100-HC

!

E

iD=

o)

M8- M8-
M30 M20
|
| |
| | | |
| | |
|
|
| | |
| |

Hilti HIT-HY 100

8-
$25

Concrete

Hilti HIT-CT 1 Hilti HIT-ICE
W
M8- 08- M8 M8 ¢8-
M24 025  M24  M20  ¢25
|
| | | | | |
| |
| |
| |
| |
|
| | |
|
| | |

HvVZ

M10-
M20

HVU2

L4
M8- M8-
M30 M20

| |

| |

| |

| |

|

|

| |

| |
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Anchor type Concrete Masonry

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

. Ms- Ms- Ms- 08 M8 M8  M6- M8- M6-  Ms-
Anchor size M24 M16 M12 025 ~ M24  M12  M12 M16 M6 M12

Cracked concrete [ | |

Non-cracked 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 [ | ] O
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Mechanical anchor selector
Anchor type

Anchor size

Base material

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

Undercut anchors

HMU-PF

M8-M20

HSC

HSL-3

Expansion anchors

HST3

HST2

M8-M24 M8-M24 M8-M16
| | |
|
|
|
|
|
|
| | |
| | |
| | |
| | |
| | |

HSA

M6-M20



Expansion anchors

HSV HSB HUS3

i .?'Fl |
H
i i
4 il
Ml il
!‘a J \.,
i) i

M8-M16 M8-M16 6-14
[ | | |
| | | |
| |
| |
[ | | |
| |
| |
| ]
[ | | |
| | | |

HUS3
REDUNDANT

Screw anchors

HUS4

PP pr |
|

~p

8-16

HUS-HR
HUS-CR

HUS-V

HUS 6
HUS-S 6
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Anchor type

Anchor size

Base material

Cracked concrete

Non-cracked concrete
Lightweight concrete

Aerated concrete

Solid brick masonry
Hollow brick masonry

Drywall

Redundant fastening

Approvals

Specification

Setting

European Technical

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

Steel, galvanized
Stt_ael, r_\ot _dip
Stainless steel A2
Stainless steel A4
HCR steel
External thread
Internal thread

Pre-setting

Through-fastening

Profis

HKD

Flush anchors

HKD
REDUNDANT

M6-M16

HKV

M6-M16
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Anchor type Plastic anchors

HRD HRV HPS-1 HUD-1 HUD-2 HUD-L HLD HMF  GD14+GRS

~r
= - i
i

TR

M8-M10 M10 M4-M8 M5-M14  M5-M8 M6-M10 M10 M5-M14 M14

Anchor size
(drill bit diameter)

Cracked concrete
Non-cracked
Lightweight concrete
Aerated concrete

Solid brick masonry
Hollow brick

Base material

E B B E BN

YV m 7V vV nm

E B BV =
HE E E E B H
E E E H
HE B B E BN
E E E H

[

Drywall
Redundant fastening

European Technical
approval (ETA)

ETA seismic C1
ETA seismic C2
Fatigue approval*

Approvals

Shock approval*
Fire tested
Steel, galvanized | | [ | [ |

Steel, hot dip
galvanized

Stainless steel A2 | [ |
Stainless steel A4

HCR steel

External thread

Specification

Internal thread

2 Pre-setting n n - n

¢ Through-fastening n n n n n m n

Profis

N May be suitable for specific applications

0 ETA approval only for redundant fastening applications
*Local approvals



DBz

HK

M8-
M30

HLC

M5-
M16

HT

M8-
M10

Light duty metal anchors

HLV

E

-

!
|
M5-
M12

HAM HPD

M6- M6-
M12 M10
|
|
|
|
|
|
|
| |

HKH

M6-
M10

HCA

HHD-S HSP/HFP HA8 NG

HTB

M5-
M6
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Anchor type Insulation anchors

HIF HTH HTR-P(M) HTS-P(M) IDP

| 0 |

Anchor size 8 8 8 8 8

Cracked concrete
Non-cracked concrete [ |
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
Steel, galvanized [

Steel, hot dip
galvanized

Stainless steel A2
Stainless steel A4
HCR steel
External thread

Specification

Internal thread

Pre-setting

Setting

Through-fastening [ | [ | [ | [ | [ |

Profis
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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:

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

On the other hand, they also have certain differences:

EUROCODE 2 PART 4

ETAG 001 (EN 1992-4)

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

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

Will have local language versions in each CEN

Is only available in English. accredited country.

Will be supported with national annexes published

e izl Upesiss. by local governmental entities.

Creates limited awareness as a non-mandatory Creates high awareness for cracked concrete
document. usage as an international standard.

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

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

Has no information about creep behavior of Has concise information regarding how to design
bonded fasteners under sustained loading. 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.
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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

Anchor

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.

MPA Braunschweig iBMB Braunschweig DIBt

Anchors below tested in accordance to ISO 834 fire curve

HIT-RE 500 V3 +
HIT-V-5.8, HIT-V-8.8

HIT-RE 500 V3 +
HIT-V-R

Size e [kN]
R30 R60 R90
Cracked Concrete
M8 80* 0,79 0,62 0,00
mM10  90* 1,43 1,13 0,32
M12  95* 2,33 1,77 0,40
Mie  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
Cracked Concrete
M8 80* 2,37 1,16 0,35
mM10  90* 4,50 2,00 0,85
M12  95* 5,43 2,63 1,14
Mie  110* 11,6 4,88 2,63
mM20 130* 20,9 8,85 5,61
mM24  155* 30,0 14,8 9,45
m27 175" 39,1 25,7 12,3
M30  195* 47,8 314 15,0

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

R120

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

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

Authority / No.

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

*For different
embedment depths her
please see the full report

Data valid for steel
failure
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Characteristic tensions resistance Ngksi

Anchor Size [nr:‘:;]] [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
M20 130* 9,70 3,50 1,80 1,18
M24  155* 14,0 8,00 4,00 2,53
M27  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 e 80* 1.64 045 0.24 0.17 IBMB 3501/676/12
M10  90* 2,75 0,75 0,40 0,28 *For different
Mi6  110* 6,20 1,76 0,92 0,63
M20 130 12,6 3,51 1,79 1,18 Data V%Iiiﬁ, :gr steel
M24  155* 23,6 8,00 4,00 2,53
M27  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 Mg  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
M24  155* 29,7 8,00 4,00 2,53
M27  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 TOOSOMRISS42.
M10 90 2,90 1,75 0,73 0,35 .
M12 110 4,22 3,20 1,87 0,99 :c';c?; gllg:::emstefzrtehaedzﬁl
M16 125 7,85 5,55 2,98 1,66 report
M20 170 12,2 9,30 6,37 4,40 Data valid for steel
M24 210 17,6 13,4 9,18 6,35 e
M27 240 22,9 17,4 11,9 8,26

M30 270 28,0 21,3 14,6 10,1
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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
mM12 >110
M16 =125
M20 =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:
16056MR 15542
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
modes™).

Original Test Report:
GU-21804

Please notice that the
data is not for any failure
modes?.

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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Characteristic tensions resistance Ngks i
hes [kN]

[(mm]
R30 R60 R90 R120

Mechanical Anchors

Anchor Size Authority / No.

Anchors below tested in accordance to ISO 834 fire curve

HDA

HDA-F

%

-
Egs
3

HSC-IR

HST-HCR

|

Cracked Concrete

mM1o0 100 4,50
M12 125 10,0
M16 190 15,0
M20 250 25,0
Cracked Concrete

M10 100 4,50
M12 125 10,0
Mi16 190 15,0
Cracked Concrete

mMio0 100 20,0
M12 125 30,0
Mi16 190 50,0
Cracked Concrete

M12 80 1,70
Mi6 100 3,10
Mi6 125 3,10
Cracked Concrete

M8  40-50 -
M10 40 -
M12 60 -
Cracked Concrete

M8  40-50 -
M10 40 -
M12 60 -
Cracked Concrete

M8  40-50 -
M10 40 -
M12 60 -

M8  40-50 -
M10 40 -
M12 60 -
Cracked Concrete

M8 - 1,30
M10 - 2,30
M12 - 3,00

M16 - 6,30

2,20
3,50
7,00
9,00

2,20
3,50
7,00

9,00
12,0
15,0

1,30
2,40
2,40

2,30
2,30
3,00
6,30

1,30
1,80
4,00
7,00

1,30
1,80
4,00

4,00
5,00
7,50

1,10
2,00
2,00

1,50
1,50
2,00

1,50
1,50
3,50

1,50
2,50
2,00
1,50
2,50
3,50

2,70
2,30
3,00
6,30

1,00
1,20
3,00
5,00

1,00
1,20
3,00

2,00
3,00
6,00

0,80
1,60
1,60

3,0

1,0
1,8
24
5,00

Original Test Report:
IBMB Braunschweig
UB 3039/8151

Warringtonfire
WEF Report no 364181

Data valid for steel
failure.

Original Test Report:
ETA-14/0069
Data valid for steel
failure.

Original Test Report:
IBMB Braunschweig
UB 3177/1722-1

Warringtonfire
WF Report no 364181

Original Test Report:
ETA-98/001

Warringtonfire
WF Report no 364181
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Characteristic tensions resistance Ngksi

Anchor Size [r:r?;] [kN] Authority / No.
R30 R60 R90 R120
HST3 Cracked Concrete
M8 47 0,90 0,80 0,70 0,60
(=1 W ”'7 M‘ 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 el Original Test Report:
M24 125 12,6 12,6 8,70 5,40 ETA-98/001
HST3-R Cracked Concrete Warringtonfire
, M8 47 1.90 1,90 1.90 150 WF Report no 364181
— e 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
HUS3-H Cracked Concrete
N M6 55 1,50 1,20 0,80 0,70
_=CCec g M8 50 1,50 1,50 1,50 1,2
" M8 60 230 2,30 1,60 1,20
HUS3-HF Mg 70 3,00 2,80 1,90 1,50
3 :(' AN S QL0 2,00 2,00 1,60 Original Test Report:
M10 75 4,00 4,00 3,20 2,50 ETA-13/1038
M10 85 4,90 4,70 3,20 2,50 W
M14 65 3,10 3,10 3,10 2,50 WF Report no 364181
M14 & 4,80 4,80 4,80 3,80 Data valid for steel
M14 115 7,80 7,80 5,50 4,30 failure.
HUS3-C § Cracked Concrete
= ;;;;"_:::@ M6 55 1,50 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
HUS3-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
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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
HUS3-P M6 55 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 Orlglnal 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 failure.
HUS-CR M6 55 0,20 0,20 0,20 0,10
P R A M8 60 0,80 0,60 0,50 0,40
BREOEEI) s «0 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
M6 25 0,50 0,40 0,30 0,20 o
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 40 1,80 1,80 1,80 1,50
Anchors below tested in accordance to ZTV-ING fire curve
HST3-R Cracked Concrete Original Test Report:
M8 >47 0,60 GS 3.2/14-319-3
> 40
M10 = 1.0 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:
GS 2101/679/16
mi C M8 21,00 Please notice that the
L ) M10 - >1,50 data is not for any failure
M12 _ > 200 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.



Selection of corrosion protection for anchors

HUS3-HR
HUS3 HSA-F HSAR
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,
{4 painted), [} [}
l— o
aluminium .
Indoor with u u u
temporary Stainless steel - -
condensation
Steel (zinc-coated, *
inted) *
& painted), (| 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
g Steel (zinc-coated,
0-1km painted), aluminum, - - - - [ ] ]
stainless steel
Coastal areas
o
’ﬂﬂ Steel (zinc-coated,
Outdoor, areas | painted), aluminum, - - - - m -
with heavy stainless steel
industrial
pollution
—
Lo Steel (zinc-coated,
— 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.




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
Qd 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 V4 injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

Benefits

iy Foil pack: HIT-RE 500 V4

(available in 330, 500

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

Anchor rod:
HAS-U
HAS-U HDG

l b = HAS-U A4
HAS-U HCR

AM 8.8 (HDG)
(M8-M39)

T HH TR

Internally threaded

and 1400 ml cartridges)

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

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

High loading capacity

Suitable for dry and water
saturated concrete

Hilti Technical Data for under
water application

Hilti Technical Data for service
life of 100 years

High corrosion resistance
Long working time at elevated

sleeve: -
o et HIS-N temperatures
HIS-RN - Cures down to -5 °C
(M8-M20) - Odourless epoxy
Base material Installation conditions
= 50| sareET | A
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
— 100 B¢ C€ O |HCR
x .
YEARS %y p AN |h|ghMo|
Static/ Seismic, Service life European CE conformity Corrosion High PROFIS
quasi-static ETA-C1,C2 100y, Hilti Technical resistance corrosion design
Tech. Data  Assessment resistance ¥ Software

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

Approvals / certificates

Description Authority / Laboratory

No. / date of issue

European Technical Assessment? CSTB

ETA-20/0541 / 2020-11-21

a  All data given in this section according to ETA-20/0541, issue 2020-11-21 (if not stated otherwise).




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 and one typical embedment depth, as specified in the table

- Concrete C 20/25

- Service life: 50 years

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

- Short term loading. For long term loading apply wsus acc. to EN 1992-4
Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti roughening
tool: y9%us = 0,88; diamond cored holes: y%us= 0,89
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Embedment depth® and base material thickness

ETA-20/0541, issued 2020-11-21 Hilti tech. 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 [Mm] | 110 | 120 | 140 | 161 | 214 | 266 | 300 | 340 | 374 | 410 | 444
HIS-N
Eff. anchorage depth [mm] 90 110 | 125 | 170 | 205 - - - - - -
Base material thickness [mm] | 120 | 150 | 170 | 230 | 270 - - - - - -

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

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

Characteristic resistance

ETA-20/0541, issued 2020-11-21 Hilti tech. 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 | 167 | 205 | 244 | 286 | 330 | 376
HAS-U 8.8, AM 8.8 29,0 | 46,0 | 63,5 | 76,9 | 122 | 167 | 205 | 244 | 286 | 330 | 376
Tension Nr« ~ HAS-U A4 [kN] | 26,0 | 41,0 | 59,0 | 76,9 | 122 | 167 | 205 | 244 | 286 | 330 | 376
HAS-U HCR 29,0 | 46,0 | 63,5 | 76,9 | 122 | 167 | 205 | 244 | 286 | 330 | 376
HIS-N 8.8 250 | 46,0 | 67,0 | 122 | 116 | - - - - - -
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 115 | 140 | 174 | 204 | 244
HAS-U 8.8, AM 8.8 150 | 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 | 224 | 278 | 327 | 390
Shear Vr« HAS-U A4 [kN] | 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 | 140 | 174 | 204 | 244
HAS-U HCR 150 | 23,0 | 340 | 63,0 | 98,0 | 124 | 161 | 196 | 174 | 204 | 244
HIS-N 8.8 13,0 | 23,0 | 340 | 630 | 58,0 | - - - - - -
Cracked concrete
HAS-U 5.8 15,1 | 254 | 42,0 | 53,8 | 85,3 | 117 | 143 | 171 | - - -
HAS-U 8.8, AM 8.8 15,1 | 254 | 44,4 | 53,8 | 85,3 | 117 | 143 | 171 | - - -
Tension Nr« ~ HAS-U A4 [kN] | 15,1 | 254 | 44,4 | 53,8 | 85,3 | 117 | 143 | 171 | - - -
HAS-U HCR 15,1 | 254 | 44,4 | 53,8 | 85,3 | 117 | 143 | 171 | - - -
HIS-N 8.8 250 | 44,4 | 53,8 | 853 | 113 | - - - - - -
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 880 | 115 | 140 | - - -
HAS-U 8.8, AM 8.8 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 150 | 23,0 | 340 | 630 | 98,0 | 124 | 161 | 196 | - - -
HIS-N 8.8 130 | 23,0 | 340 | 630 | 580 | - - - - - -

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



Design resistance

% ETA-20/0541, issued 2020-11-21 Hilti tech. data
£ Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
© Non-cracked concrete
HAS-U 5.8 12,0 | 19,3 | 28,0 | 45,8 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
" HAS-U 8.8, AM 8.8 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
) Tension Nra  HAS-U A4 [kN] | 13,9 | 21,9 | 31,6 | 458 | 72,7 | 99,8 | 80,4 | 98,3 | 121 | 143 | 171
§ HAS-U HCR 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
© HIS-N 8.8 16,7 | 30,7 | 44,7 | 72,7 | 773 | - - - - - -
_S HAS-U 5.8 72 | 120 | 16,8 | 31,2 | 48,8 | 70,4 | 92,0 | 112 | 139 | 163 | 195
g HAS-U 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 | 222 | 262 | 312
6 Shear Vra 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 | 184 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 | 112 | 87,0 | 102 | 122
HIS-N 8.8 10,4 | 184 | 27,2 | 50,4 | 46,4 | - - - - - -
Cracked concrete
HAS-U 5.8 10,1 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
HAS-U 8.8, AM 8.8 10,1 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
Tension Nra  HAS-U A4 [kN] | 10,1 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 80,4 | 98,3 | - - -
HAS-U HCR 10,1 | 17,0 | 26,5 | 32,1 | 50,9 | 69,9 | 85,4 | 102 - - -
HIS-N 8.8 16,7 | 26,5 | 32,1 | 509 | 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 | 184 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 - - -
Shear Vrd HAS-U A4 [kN]| 83 | 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 | 184 | 27,2 | 50,4 | 46,4 | - - - - - -
Recommended loads?®
ETA-20/0541, issued 2020-11-21 Hilti tech. data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 86 | 13,8 | 20,0 | 327|519 | 713|871 | 104 | 101 | 117 | 133
HAS-U 8.8, AM 8.8 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 | 117 | 133
Tension Nree  HAS-U A4 [kN] | 9,9 | 15,7 | 22,5 | 32,7 | 51,9 | 71,3 | 57,4 | 70,2 | 86,7 | 102 | 122
HAS-U HCR 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 | 117 | 133
HIS-N 8.8 11,9 | 219 [ 31,9 | 51,9 | 552 | - - - - - -
HAS-U 5.8 51 | 86 | 12,0 | 22,3 | 34,9 | 50,3 | 65,7 | 80,0 | 99,4 | 117 | 139
HAS-U 8.8, AM 8.8 86 | 13,1 | 19,4 | 36,0 | 56,0 | 80,6 | 105 | 128 | 159 | 187 | 223
Shear Vrec HAS-U A4 kN] | 6,0 | 92 | 18,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 | 52,2 | 61,2| 73,2
HAS-U HCR 86 | 13,1 | 19,4 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 | 62,1 | 72,9 87,1
HIS-N 8.8 74 | 131|194 | 36,0 | 3831 | - - - - - -
Cracked concrete
HAS-U 5.8 72 | 121|189 | 22,9 | 36,3 | 499 | 61,0 | 72,7 | - - -
HAS-U 8.8, AM 8.8 72 | 121 | 18,9 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 - - -
Tension NRrec HAS-U A4 kN] | 7,2 | 12,1 | 18,9 | 22,9 | 36,3 | 49,9 | 57,4 | 70,2 - - -
HAS-U HCR 72 | 121 | 18,9 | 22,9 | 36,3 | 49,9 | 61,0 | 72,7 | - - -
HIS-N 8.8 11,9 | 189 | 22,9 | 36,3 | 481 | - - - - - -
HAS-U 5.8 51 | 86 | 12,0 | 22,3 | 34,9 | 50,3 | 65,7 | 80,0 | - - -
HAS-U 8.8, AM 8.8 86 | 13,1 | 194 | 36,0 | 56,0 | 80,6 | 105 | 128 - - -
Shear Vrec HAS-U A4 [kN] | 6,0 | 92 | 13,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 | - - -
HAS-U HCR 86 | 13,1 | 19,4 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 | - - -
HIS-N 8.8 74 | 131|194 | 36,0 | 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

ETA-20/0541, issued 2020-11-21

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
HAS-U 8.8, AM 8.8 26,1 36,8 53,9 76,9 122 167 205 244
Tension Nrk ~ HAS-U A4 [kN] 26,0 36,8 53,9 76,9 122 167 205 244
HAS-U HCR 26,1 36,8 53,9 76,9 122 167 205 244
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
HAS-U 8.8, AM 8.8 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 - - -
Design resistance
ETA-20/0541, issued 2020-11-21
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
HAS-U 8.8, AM 8.8 14,5 20,4 29,9 32,7 51,9 71,3 87,1 104
Tension NRrd HAS-U A4 [kN] 13,9 20,4 29,9 32,7 51,9 71,3 80,4 98,3
HAS-U HCR 14,5 20,4 29,9 32,7 51,9 71,3 87,1 104
HIS-N 8.8 16,7 24,4 32,7 51,9 68,8 - - -
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112
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 - - -
Recommended loads?®
ETA-20/0541, issued 2020-11-21
Anchor size M8 M10 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
HAS-U 8.8, AM 8.8 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
Tension Nrec  HAS-U A4 [kN] 9,9 14,6 21,4 23,4 37,1 50,9 57,4 70,2
HAS-U HCR 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
HIS-N 8.8 11,9 17,5 23,4 37,1 49,1 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
HAS-U 8.8, AM 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 128
Shear VRrec HAS-U A4 [kN] 6,0 9,2 13,7 25,2 39,4 56,8 34,5 42,0
HAS-U HCR 8,6 13,1 19,4 36,0 56,0 50,6 65,7 80,0
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.

Concrete

(%2}
S
(@]
e
(&)
C
©
T
o
S
()
e
O



Concrete

(72}
S
o
e
(&)
C
@©
T
o
£
()
e
O

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 and one typical embedment depth, as specified in the table

- Concrete C 20/25
- Service life: 100 years

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

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

Embedment depth® and base material thickness

Hilti technical data

Anchor size M8 | M0 | M2 | M6 | mM20 | wm24 | m27 | W30
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] 120 150 170 230 270 - - -
¥  The allowed range of embedment depth is shown in the setting.
For hammer drilled holes, hammer drilled holes with hollow drill bitY and
diamond cored with Hilti roughening tool?:
Characteristic resistance
Hilti technical data
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
HAS-U 8.8, AM 8.8 29,0 46,0 63,5 76,9 122 167 205 244
Tension Nrk HAS-U A4 [kN] 26,0 41,0 59,0 76,9 122 167 205 244
HAS-U HCR 29,0 46,0 63,5 76,9 122 167 205 244
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
HAS-U 8.8, AM 8.8 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 - - -
Cracked concrete
HAS-U 5.8 111 18,4 29,0 40,8 69,4 95,0 112 140
HAS-U 8.8, AM 8.8 111 18,4 29,0 40,8 69,4 95,0 112 140
Tension Nrk HAS-U A4 [kN] 111 18,4 29,0 40,8 69,4 95,0 112 140
HAS-U HCR 111 18,4 29,0 40,8 69,4 95,0 112 140
HIS-N 8.8 19,4 31,4 44,3 81,4 107 - - -
HAS-U 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115 140
HAS-U 8.8, AM 8.8 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 - - -

H Hilti hollow drill bit available for element size M12-M30.

2 Hilti Roughening tools are available for element size M16-M30.




Design resistance

Hilti technical data %
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 g
Non-cracked concrete O
HAS-U 5.8 12,0 19,3 28,0 45,8 72,7 99,8 122 146
HAS-U 8.8, AM 8.8 19,3 28,0 37,8 45,8 72,7 99,8 122 146
Tension Nra  HAS-U A4 [kN] 13,9 21,9 31,6 45,8 72,7 99,8 80,4 98,3 g
HAS-U HCR 19,3 28,0 37,8 45,8 72,7 99,8 122 146 %
HIS-N 8.8 16,7 30,7 447 72,7 77,3 - - - %
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 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 g
Shear Vrd HAS-U A4 [kN] 8,3 12,8 19,2 35,3 55,1 79,5 48,3 58,8 g
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 - - -
Cracked concrete
HAS-U 5.8 7,4 12,3 19,4 27,2 46,3 63,3 74,6 93,3
HAS-U 8.8, AM 8.8 7,4 12,3 19,4 27,2 46,3 63,3 74,6 93,3
Tension Nra  HAS-U A4 [kN] 7,4 12,3 19,4 27,2 46,3 63,3 74,6 93,3
HAS-U HCR 7.4 12,3 19,4 27,2 46,3 63,3 74,6 93,3
HIS-N 8.8 13,0 20,9 29,5 50,9 67,4 - - -
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 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 - - -

Recommended loads?

Hilti technical data

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Non-cracked concrete
HAS-U 5.8 8,6 13,8 20,0 32,7 51,9 71,3 87,1 104
HAS-U 8.8, AM 8.8 13,8 20,0 27,0 32,7 51,9 71,3 87,1 104
Tension Nree HAS-U A4 [kN] 9,9 15,7 22,5 32,7 51,9 71,3 57,4 70,2
HAS-U HCR 13,8 20,0 27,0 32,7 51,9 71,3 87,1 104
HIS-N 8.8 11,9 21,9 31,9 51,9 55,2 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
HAS-U 8.8, AM 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 128
Shear VRec HAS-U A4 [kN] 6,0 9,2 13,7 25,2 39,4 56,8 34,5 42,0
HAS-U HCR 8,6 13,1 19,4 36,0 56,0 50,6 65,7 80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -
Cracked concrete
HAS-U 5.8 53 8,8 13,8 19,4 33,1 45,2 53,3 66,6
HAS-U 8.8, AM 8.8 53 8,8 13,8 19,4 33,1 45,2 53,3 66,6
Tension Nrec  HAS-U A4 [kN] 53 8,8 13,8 19,4 33,1 45,2 53,3 66,6
HAS-U HCR 53 8,8 13,8 19,4 33,1 45,2 53,3 66,6
HIS-N 8.8 9,3 14,9 21,1 36,3 48,1 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
HAS-U 8.8, AM 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 128
Shear Vrec HAS-U A4 [kN] 6,0 9,2 13,7 25,2 39,4 56,8 34,5 42,0
HAS-U HCR 8,6 13,1 19,4 36,0 56,0 50,6 65,7 80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

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



For diamond coring:

(]
g Characteristic resistance
= Hilti technical data
O 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
g HAS-U 8.8, AM 8.8 26,1 36,8 53,9 76,9 122 167 205 244
% Tension Nrk  HAS-U A4 [kN] 26,0 36,8 53,9 76,9 122 167 205 244
% HAS-U HCR 26,1 36,8 53,9 76,9 122 167 205 244
Tg HIS-N 8.8 25,0 46,0 67,0 122 116 - - -
é HAS-U 5.8 9,0 15,0 21,0 39,0 61,0 88,0 115 140
g HAS-U 8.8, AM 8.8 15,0 23,0 34,0 63,0 98,0 141 184 224
O 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 - - -

Design resistance

Hilti technical data

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
HAS-U 8.8, AM 8.8 14,5 20,4 29,9 32,7 51,9 71,3 87,1 104
Tension Nrda  HAS-U A4 [kN] 13,9 20,4 29,9 32,7 51,9 71,3 80,4 98,3
HAS-U HCR 14,5 20,4 29,9 32,7 51,9 71,3 87,1 104
HIS-N 8.8 16,7 24,4 32,7 51,9 68,8 - - -
HAS-U 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112
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 - - -

Recommended loads?®

Hilti technical data

Anchor size M8 M10 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
HAS-U 8.8, AM 8.8 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
Tension Nra  HAS-U A4 [kN] 9,9 14,6 21,4 23,4 37,1 50,9 57,4 70,2
HAS-U HCR 10,4 14,6 21,4 23,4 37,1 50,9 62,2 74,2
HIS-N 8.8 11,9 17,5 23,4 37,1 49,1 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0
HAS-U 8.8, AM 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 128
Shear Vrd HAS-U A4 [kN] 6,0 9,2 13,7 25,2 39,4 56,8 34,5 42,0
HAS-U HCR 8,6 13,1 19,4 36,0 56,0 50,6 65,7 80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -

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



Seismic 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 8.8, AM anchor rod with strength class 8.8, HIS-N internally threaded
insert with screw 8.8

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

- Concrete C 20/25

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

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

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

ETA-20/0541, issued 2020-11-21

Anchor size M8 | Mo | M2 | M6 | M20 | mM24 | mM27 | M30
HAS-U
Eff. Anchorage depth [mm] 80 90 110 125 170 210 240 270
Base material thickness [mm] 110 120 140 161 214 266 300 340
HIS-N
Eff. Anchorage depth [mm] 90 110 125 170 205 - - -
Base material thickness [mm] 120 146 169 226 269 - - -
®  C2 seismic approval only available for HAS-U rods.
For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit?:
Characteristic resistance in case of seismic performance category C2
ETA-20/0541, issued 2020-11-21
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tension Nrkseis HAS-U 8.8, AM 8.8 [kN] - - 13,7 40,8 62,0 95,0 102 132
HAS-U 8.8, AM 8.8 - - 280 | 46,0 77 103 - -
w/ filling set
Shear VRk,seis HAS-U 8.8. AM 8.8 [kN]
= OO ’ - - 24,0 40,0 71,0 90,0 121 135
w/o filling set
D Hilti hollow drill bit available for element size M12-M30.
Design resistance in case of seismic performance category C2
ETA-20/0541, issued 2020-11-21
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tension Nrdseis HAS-U 8.8, AM 8.8 [kN] - - 9,1 27,2 41,3 63,3 67,9 88,2
HAS-U 8.8, AM 8.8 ; - 224 | 368 | 616 | 824 - -
sh v w/ filling set [KN]
ear VRd,seis
HAS-U 8.8, AM 8.8 - - 192 | 320 | 568 | 720 | 968 | 108
w/o filling set

Concrete

(%2}
S
(@]
e
(&)
C
©
T
o
S
()
e
O



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

(&)
g Characteristic resistance in case of seismic performance category C1
g ETA-20/0541, issued 2020-11-21
© T e M8 M10 M12 M16 M20 M24 M27 M30
. HAS-U 8.8, AM 8.8 13,7 23,2 37,8 45,7 72,5 99,6 122 145
Tension Nreseis [kN]
n HIS-N 8.8 25,0 37,8 45,7 72,5 96,1 - - -
o HAS-U 8.8, AM 8.8 15,0 23,0 34,0 53,0 98,0 141 184 224
z Shear VRk,seis [kN]
8 HIS-N 8.8 9,0 16,0 24,0 44,0 41,0 - - -
@® D Hilti hollow drill bit available for element size M12-M30.
© . . . _
§S) Design resistance in case of seismic performance category C1
% ETA-20/0541, issued 2020-11-21
6 Anchor size M8 M10 M12 M16 M20 M24 M27 M30
. HAS-U 8.8, AM 8.8 9,1 15,5 25,2 30,5 48,4 66,4 81,1 96,8
Tension NRrd,seis [kN]
HIS-N 8.8 16,7 25,2 30,5 48,4 64,0 - - -
HAS-U 8.8, AM 8.8 12,0 18,4 27,2 50,4 78,4 113 147 179
Shear VRd,seis [kN]
HIS-N 8.8 7,2 12,8 19,2 35,2 32,8 - - -
Materials

Mechanical properties for HAS-U

ETA-20/0541, issued 2020-11-21 Hilti tech. data
Anchor size 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/mm2] | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength fux HAS-U A4 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
'HAS-UHCR 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-U8S8(F) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
gie'd stength =\ 8.8(HDG)  [N/mm2] | 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
irceﬁsjr?i:ross' HAS-UAM 8.8  [mm? |36,6| 580 | 84,3 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
mggg:csz HAS-UAM 8.8  [mm? |31,2| 62,3 | 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301

Mechanical properties for HIS-N

ETA-20/0541, issued 2020-11-21
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile Screw 8.8 [N/mmz] 800 800 800 800 800
strength fux HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength Screw 8.8 (N/mm?] 640 640 640 640 640
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 [mm] 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541




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 = 50 um

Threaded rod,
HAS-U 8.8 (HDG)

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

Hilti Meter rod,

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um

AM 8.8 (HDG) (HDG) hot dip galvanized = 50 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 50 um
Nut Strength class of nut adapted to strength class of threaded rod.

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

Stainless Steel

Threaded rod,

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

HAS-U A4 Stainless steel 1.4401: 1.4404: 1.4578; 1.4571: 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Threaded rod,

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

HAS-U HCR High corrosion resistance steel 1.4529; 1.4565;
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part

Material

Internal threaded

C-steel 1.0718; Steel galvanized 25 pm

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

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

Setting information

Installation temperature
-5°Cto +40°C

Service temperature range

Hilti HIT-RE 500 V4 injection mortar may be applied in the temperature ranges given below.

material temperature may lead to a reduction of the design bond resistance.

An elevated base

Base material Max. long term base Max. short term base
Temperature range ; :

temperature material temperature material temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +55 °C +43 °C +55 °C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °C

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

cycling.

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

Working time and curing time

Temperature of the base material Working time Minimum curing time
T2 twork teure®
-5°Cto-1°C 2h 168 h
0°Cto4°C 2h 48 h
5°Cto9°C 2h 24 h
10°Cto 14 °C 15h 16 h
15°Cto 19 °C 1lh 12 h
20°Cto24°C 30 min 7h
25°Cto29°C 20 min 6 h
30°Cto34°C 15 min 5h
35°Cto39°C 12 min 45h
40 °C 10 min 4h

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

Setting details for HAS-U

concrete cone failure

ETA-20/0541, issue 2020-11-21 Hilti tech. data

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
't\)'i?m'”a' diameter of drill mm]| 20 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and hef,min [mm] 60 60 70 80 90 96 108 120 132 144 156
drill hole depthrange ®  |herma  [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material ) het +30 mm
thickness Pimin [mm] > 100 mm her + 2 do
Max. installation torque max. Tinst [NmM] 10 20 40 80 150 | 200 | 270 | 300 | 330 | 360 | 390
Min. 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 Cersp

1,0 her for h / her = 2,0 .
Critical edge distance for 46he-18h for2.0>h/he> 1.3 0
splitting failure Cersp  [mm] | %0 Nef~ % ’ il 12

2,26 het forh/her<1,3 T e .
Critical spacing for
concrete cone failure SorN [mm] 2 Cori
Critical edge distance for Corn [mm] 1.5 her

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

D hetmin < her < hermax (Ner: embedment depth)
®  h: base material thickness (h = hin)

HAS-U-...

Marking:

0=

I8

Steel grade number and length
identification letter: e.g. 8 L




Setting details for HIS-N

Q
ETA-20/0541, issue 2020-11-21 §
(&)
Anchor size M8 M10 M12 M16 M20 g
. . . O
Ei(t:)mlnal diameter of drill do [mm] 14 18 29 28 32
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage and (L
drill hole depth hef [mm] 90 110 125 170 205 8
Min. material thickness  hmin [mm] 120 150 170 230 270 8
Diameter of clearance @
hole in the fixture o [mm] 9 12 14 18 22 <
Thread engagement Q
length; min - max hs [mm] 8-20 10-25 12-30 16-40 20-50 qE)
Min. spacing Smin [mm] 60 70 90 115 130 o
Min. edge distance Crmin [mm] 40 45 55 65 90 O
Critical spacing for
splitting failure Sersp [mm] 2 Cersp
h/h, 1
1,0 - hef forh/her22,0 20 | J
Critical edge distance for ‘
splitting failure b) Ccr,sp [mm] 4,6 het—1,8h for2,0>h/he>1,3 13 ‘
2,26 her forh/her<1,3 ' . Cersp

1.0y 2.26'hy

Critical spacing for
concrete cone failure
Critical edge distance for
concrete cone failure

Max. installation torque  max. Tinst [NM] 10 | 20 40 80 | 150

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
D Netmin < Net S Nermax (Ner: embedment depth)
B h: base material thickness (h 2 hyn)

Scr,N [mm] 2 CorN

Ccr,N [mm] 1,5 her

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

“ \““‘ Identifying mark - HILTI and

4 au T T \‘m\‘g dentiying mark - HILT
UOTCIR0ROURNOIUINUOUEIOININONRIRY = |  cmoossina his v orainc coted stee

Installation equipment

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M36 | M39

HAS-U TE2-TE 16 TE 40 - TE 80
Rotary hammer

HIS-N TE2-TE 16 ’ TE 40 - TE 80 ‘ -

compressed air gun, set of cleaning brushes, dispenser
Other tools
roughening tools TE-YRT -

Additional
Hilti recommended tools DD EC-1, DD 100 ... DD 160 )
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Parameters of cleaning and setting tools

Drill bit diameters do [mm] Installation
Diamond coring
HAS-U HIS-N Hammer Hollow Drill Diamond with Brush Piston plug
drill (HD) Bit (HDB)a) coring roughening HIT-RB HIT-SZ
(DD) tool (RT)
o | O ﬂ TN &0 | | e— | D=
o ;F (S e—— =
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 - 379 - - - 37 37
M36 - 40 - - - 40 40
M39 - 420 - - - 42 42

®  No cleaning required.
®  Additional Hilti technical data

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

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
D [ e——=
- o [mm] do [mm] size
nominal measured

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

Minimum roughening time troughen (troughen [SEC] = het [Mm] /10)

et [mm] troughen [sec]
0 to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60




=T

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

Setting instructions

Concrete

Safety regulations

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when
working with Hilti HIT-RE 500 V4.

Hammer drilled hole

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

=l=lal=

=l=lale

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

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

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

Hammer drilling:
Cleaning for under water:

For all bore hole diameters do and all
bore hole depth ho.




Concrete

Chemical anchors

Hammer drilled flooded holes and
diamond cored holes:

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

Diamond cored holes with Hilti
roughening tool:

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

Injection preparation

HDM 330/500
HDE 500

.@Ef

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

A

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

H\TS E

H\T RE-M

2

Injection method for drill hole depth
het > 250mm.

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

Injection method for overhead
application.
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Setting element, observe working time

“twork" .

Setting the element

Concrete

Loading the anchor after required
curing time teure the anchor can be loaded.
The applied installation torque shall not
exceed max. Tinst
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Setting element for overhead
applications, observe working time “twork”

(T

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

|

[
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HIT-RE 500 V4 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system Benefits

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

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

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

- 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 service
life of 100 years

- High loading capacity
- Suitable for dry and water

Base material

(48 - $40) - Hilti Technical Data for under
water application
- Long working time to allow
installation of big diameters
and/or deep embedment depths
even at higher temperature

- Cures downto -5 °C

Load conditions

U %) [o8 100

YEARS
(] aMa O
Concrete Concrete Dry concrete  Wet concrete Static/ Seismic Service life
(non- (cracked) guasi-static ETA-Cl, 100y, Hilti Tech
cracked) Data
Installation conditions Other informations
x¥ry
G SAFE-ET o C€
¥ ¥
Hammer Diamond Hilti SafeSet Small edge European CE PROFIS
drilling coring technology distance and  Technical conformity  design Software
spacing Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment? CSTB, Marne la Vallée ETA-20/0541 / 2020-11-21

3 All data given in this section according to ETA-20/0541 issue 2020-11-21 (if not stated otherwise).




Static and quasi-static loading (for a single anchor)

All data in this section applies to
- Correct setting (see setting instruction)
- No edge distance and spacing influence
- Steel failure
- Rebar B500
- Base material thickness and one typical embedment depth, as specified in the table
- Concrete C 20/25
- Service life: 50 years
- Temperature range |: -40 °C to +40 °C
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)
- Short term loading. For long term loading apply wsus acc. to EN 1992-4
Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti roughening
tool: yO%us = 0,88; diamond cored holes: y%us = 0,89

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

ETA-20/0541, issued 2020-11-21 Hilti tech. data
Rebar size 98 610 | ¢12 | 614 | ¢16 | ¢20 | 625 | ¢28 | 630 | 32 | 436 | ¢40
Typ. embed. depth [mm]| 80 90 110 125 125 170 210 270 270 300 330 360
Base m. thickness [mm]| 110 120 142 161 165 220 274 340 344 380 420 470

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT 2
Characteristic resistance

ETA-20/0541, issued 2020-11-21 Hilti tech. data
Rebar size 08 | ¢10 | ¢12 | 914 | ¢16 | 920 | ¢25 | ¢28 | 930 | ¢32 | ¢36 | ¢40
Non-cracked concrete
Tension Nrk ] 20,1 | 424 | 62,0 | 76,9 | 76,9 | 122 [ 167 | 244 | 244 | 286 | 330 | 376
Shear Vrk 14,0 | 22,0 | 31,0 | 420 | 550 | 860 | 1385 | 169 | 194 | 221 | 280 | 346
Cracked concrete
Tension Nrk N 11,1 | 283 | 44,4 | 538 | 538 | 853 | 117 | 171 | 171 | 200 - -
Shear Vrk 14,0 | 22,0 | 31,0 | 420 | 550 | 86,0 | 135 | 169 | 194 | 221 - -

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

Design resistance

ETA-20/0541, issued 2020-11-21 Hilti tech. data
Rebar size 08 | 910 | ¢12 | ¢14 | ¢16 | 920 | ¢25 | ¢28 | ¢30 | 432 | ¢36 | ¢40
Non-cracked concrete
Tension Nrd [KN] 13,4 28,0 37,8 45,8 458 | 72,7 99,8 146 146 170 164 187
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 | 90,0 113 129 147 187 | 231
Cracked concrete
Tension Nrd [KN] 7,4 18,8 26,5 32,1 32,1 50,9 | 69,9 102 102 119 - -
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 | 90,0 113 129 147 - -
Recommended loads®

ETA-20/0541, issued 2020-11-21 Hilti tech. data
Rebar size 98 | 910 | 912 | ¢14 | ¢16 | ¢20 | ¢25 | 928 | 430 | ¢32 | ¢36 | 940
Non-cracked concrete
Tension Nrec [KN] 9,6 20,0 27,0 32,7 32,7 | 51,9 71,3 104 104 122 117 133
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41 64,3 | 80,5 92,4 105 133 165
Cracked concrete
Tension Nrec [KN] 5,3 13,5 18,9 22,9 22,9 36,3 | 49,9 72,7 72,7 85,2 - -
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41 64,3 80,5 92,4 105 - -

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.



Concrete

(72}
S
o
e
(&)
C
@©
T
o
£
()
e
O

For diamond cored holes:
Characteristic resistance

ETA-20/0541, issued 2020-11-21
Rebar size 98 | 910 | ¢12 | ¢14 016 920 | ¢25 | ¢28 | ¢30 32
Non-cracked concrete
Tension Nrk N 191 | 269 | 394 | 522 | 597 | 102 157 238 244 286
Shear Vrk 140 | 220 | 310 | 420 | 550 | 860 | 135 169 194 | 221
Design resistance

ETA-20/0541, issued 2020-11-21
Rebar size 98 | ¢10 | ¢12 | ¢14 | ¢16 920 | ¢25 | ¢28 | ¢30 $32
Non-cracked concrete
Tension Nrd N 10,6 | 149 | 219 | 200 | 284 | 483 | 713 104 104 128
Shear Vrg 9,3 147 | 207 | 280 | 367 | 573 | 900 | 113 129 | 147
Recommended loads?®

ETA-20/0541, issued 2020-11-21
Rebar size 08 | ¢10 | ¢12 | ¢14 | ¢16 920 | ¢25 | ¢28 | ¢30 32
Non-cracked concrete
Tension Niec N 7,6 10,7 | 156 | 207 | 203 | 345 | 50,9 74,2 742 | 86,9
Shear krec 6,7 105 | 148 | 200 | 262 41 643 | 80,5 92,4 | 105

®  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.

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
- Rebar B500

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

- Concrete C 20/25
- Service life: 100 years

- Temperature range |: -40 °C to +40 °C

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

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

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

Hilti technical data

Rebar size 8 $10 012 014 $16 $20 $25 928 %30 932
Typ. embed. depth [mm]| 80 90 110 125 125 170 210 270 270 300
Base m. thickness  [mm] 110 120 142 161 165 220 274 340 344 380
For hammer drilled holes, hammer drilled holes with hollow drill bitY and
diamond cored with Hilti roughening tool TE-YRT?:
Characteristic resistance

Hilti technical data
Rebar size 08 | 610 | ¢12 | ¢14 | ¢16 920 | ¢25 | ¢28 | ¢30 $32
Non-cracked concrete
Tension Nrk [KN] 20,1 42,4 62,0 76,9 76,9 122 167 244 244 286
Shear Vrk 14,0 22,0 31,0 42,0 55,0 86,0 135 169 194 221
Cracked concrete
Tension Nrk KN] 5,0 211 33,2 44,0 50,3 80,1 117 171 171 200
Shear Vrk 10,1 22,0 31,0 42,0 55,0 86,0 135 169 194 221
D Hilti hollow drill bit available for element size $10-¢28.

2l Hilti Roughening tools are available for element size $14-¢28.




Design resistance

Hilti technical data %
Rebar size 08 | 10 | ¢12 | ¢14 | ¢16 | ¢20 | ¢25 | ¢28 | ¢30 | ¢32 §
Non-cracked concrete o
Tension Nrd [KN] 13,4 28,0 37,8 45,8 45,8 72,7 99,8 146 146 170
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 90,0 113 129 147
Cracked concrete g
Tension Nrd [KN] 34 14,1 22,1 29,3 32,1 50,9 69,9 102 102 119 é
Shear Vrd 6,7 14,7 20,7 28,0 36,7 57,3 90,0 113 129 147 ]
Recommended load? .8
Hilti technical data g
Rebar size 08 | 10 | ¢12 | ¢14 | ¢16 | 20 | ¢25 | ¢28 | ¢30 | ¢32 5
Non-cracked concrete
Tension Nrec [KN] 9,6 20,0 27,0 32,7 32,7 51,9 71,3 104 104 122
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41 64,3 80,5 92,4 105
Cracked concrete
Tension Nrec [KN] 2,4 10,1 15,8 20,9 22,9 36,3 49,9 72,7 72,7 85,2
Shear Vrec 4,8 10,5 14,8 20,0 26,2 41 64,3 80,5 92,4 105

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.

For diamond cored holes:
Characteristic resistance

Hilti technical data
Rebar size 08 | 010 | ¢12 | ¢14 | ¢16 | 20 | ¢25 | ¢28 | ¢30 | ¢32
Non-cracked concrete
Tension Nrk [KN] 18,1 25,4 37,3 49,5 56,5 96,1 148 226 242 286
Shear Vrk 14,0 22,0 31,0 42,0 55,0 86,0 135 169 194 221

Design resistance

Hilti technical data

Rebar size 08 | 10 | ¢12 | 914 | ¢16 | 20 | ¢25 | 28 | ¢30 | ¢32
Non-cracked concrete

Tension Nrg 101 | 141 | 207 | 275 | 269 | 458 | 70,7 104 104 122
Shear Vrd N33 14,7 | 207 | 280 | 367 | 57,3 | 900 | 113 129 | 147

Recommended load?

Hilti technical data

Rebar size 08 | 910 | ¢12 | ¢14 | ¢16 | 20 | ¢25 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tension Nrec 7,2 101 | 148 | 196 | 192 | 327 | s05 | 742 742 | 86,9
Shear Vrec NI—57 105 | 148 | 200 | 262 4 64,3 | 805 92,4 | 105

®  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:
- Correct setting (see setting)

- No edge distance and spacing influence

- Steel failure
- Rebar B500

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

- Concrete C 20/25
- Temperate range |

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

- Ogap = 1,0

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

ETA-20/0541, issued 2020-11-21

Rebar size $8 $10 612 614 | $16 | ¢20 | 925 | ¢28 | ¢30 | ¢32
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
For hammer drilled holes, hammer drilled holes with hollow drill bitY and
diamond cored with Hilti roughening tool TE-YRT?:
Characteristic resistance in case of seismic performance category C1
ETA-20/0541, issued 2020-11-21
Rebar size 8 $10 | ¢12 614 | $16 | $20 | ¢25 | 28 | 430 | ¢32
Tension Nrk seis [KN] - 25,7 37,8 45,7 45,7 72,5 99,6 145 145 170
Shear Vrgseis - 15,0 22,0 29,0 39,0 60,0 95,0 118 136 155
D Hilti hollow drill bit available for element size $10-¢28.
2 Roughening tools are available for element size ¢14-¢28.
Design resistance in case of seismic performance category C1
ETA-20/0541, issued 2020-11-21
Rebar size 8 $10 | ¢12 614 | $16 | ¢20 | ¢25 | 28 | 430 | ¢32
Tension NRrd,seis [KN] - 17,2 25,2 30,5 30,5 48,4 66,4 96,8 | 96,8 113
Shear VRd seis - 10,0 14,7 19,3 26,0 40,0 63,3 78,7 90,7 103




Materials

e
L
Mechanical properties =
Rebar size $8 $10 | ¢12 | ¢14 | ¢16 | $20 | ¢25 | ¢28 | 430 | ¢32 | $36 | ¢40 8
Nominal tensile strength fux« [N/mm2]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
Yield strength fyx [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Stressed cross-section As [mm?]| 50,3 | 78,5 | 113 | 154 201 | 314 | 491 616 | 707 804 |1018 |1257
Moment of resistance W [mm3]| 50,3 | 98,2 | 170 | 269 | 402 | 785 |1534 |2155 | 2650 | 3217 |4580 |6283

Material quality
Part Material

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

Rebar
EN 1992-1-1:2004 and AC:2010
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Setting information

Installation temperature range:
-5°Cto +40 °C

Service temperature range
Hilti HIT-RE 500 V4 injection mortar may be applied in the temperature ranges given below. An elevated base
material temperature may lead to a reduction of the design bond resistance.

Temperature range Base material temperature Max. I_ong S2i [BEEe AR §hort Ll [Lee
material temperature material temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +55 °C +43 °C +55 °C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °C

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 | Min. curing time before rebar can be
T2 be inserted and adjusted tge fully loaded tcure?)
-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 45h
Tem =40 °C 10 min 4h

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

concrete cone
failure

ETA-20/0541, issued 2020-11-21 Hilti tech.
data
Rebar size $8 | ¢10 $12 014 | $16 | ¢20 | ¢25 | ¢28 | ¢30 | ¢32 | ¢36 $40
Nominal diameter 10 12 30
) )
of drill bit do [mm] 129 | 149 14% | 162 18 20 25 322) 35 37 40 45 55
Effective hetmn [mMm]| 60 | 60 | 70 | 70 75 | 80 | 90 | 100 | 112 | 120 | 128 | 144 | 160
anchorage and drill
hole depth range ®  hefmax [mm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 560 | 600 | 640 | 720 | 800
Min. base material ) hef +30mm
thickness hmin [mm] > 100 mm het + 2 do
Min. spacing Smin [mm]| 40 50 60 60 70 80 | 100 | 125 | 140 | 150 |160 180 200
Min. edge distance Cmin [mm]| 40 45 45 45 50 50 65 70 75 80 80 180 200
Critical spacing for
splitting failure Sersp - [mm] 2 Corsp
h/hy1
1,0 het for h/ her = 2,0 |
Critical edge 20 1
distance for Cersp  [mm] 4,6 het- 1,8 h for 2,0 >h/he>1,3 13
splitting failure © ‘
2,26 et forh/ hef < 1,3 ' Cersp
10hey 2,26 hy

Critical spacing for
concrete cone SerN  [mm] 2 CerN
failure
Critical edge
distance for Con  [mm] 1.5 her

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
®  both given values for drill bit diameter can be used
% Netmin S et < hermax (her: embedment depth)

9 h: base material thickness (h 2 hyi)

Installation equipment

Rebar size

98 | 910 | 912 | 914 | 916 | ¢20

925 | 928 | 930 | 432 | 936 | 940

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




Drilling and cleaning diameters

L
L
Diamond coring S
. Hollow Drill Bit ; : Brush Piston plug o
Hammer drill (HD Diamond with
Rebar size o) (HDB) coring roughening hIERE HIT-SZ ©
(DD) tool (RT)
do [mm] size [mm]
n
i e D P o
¢8 12 (109) - 12 (109) - 12 (109) 12 -
$10 14 (129) 14 14 (12) - 14 (129) 14 (129) g
012 16 (14 9) 16 (149) 16 (14 ) - 16 (14 ) 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) - - - 45P) 45b)
$40 55 - - - 55b) 55b)

®  Each of two given values can be used
B Additional Hilti technical data.
9 No. cleaning required.

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

Diamond coring Roughening tool TE-YRT Wear ga_égje RTG...
@:@: [ —— ]
do [mm] .
nominal measured do[mml sz8
18 17,910 18,2 18 18
20 19,9 to 20,2 20 20
22 21,910 22,2 22 22
25 24,9 to 25,2 25 25
28 27,9 t0 28,2 28 28
30 29,9 to 30,2 30 30
32 31,9t032,2 32 32
35 34,9 to 35,2 35 35

Minimum roughening time tioughen (troughen [sec] = hef [mm]/10)

het [mm] troughen [S€C]
0 to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60
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Setting instructions

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

@00

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when
working with Hilti HIT-RE 500 V4.

Drilling

Hammer drilled hole

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

=lal=l=

Diamond Coring

=l=lal=

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

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

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

2X

(NS
NI

2X

Hammer drilling:
Cleaning for under water:

For all bore hole diameters doand all
bore hole depth ho.
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Concrete

Hammer drilled flooded holes and
diamond cored holes:

For all drill hole diameters do and drill
hole depths ho.
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Diamond cored holes with Hilti
roughening tool:

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

NN

Injection preparation

=330ml/11.1fl.ozz  3x
==500ml/16.9fl. oz:  4x

“y
= = L .
Injection system preparation.
A —p
HDM 330/500

«:.n:::'j]-;

HDE 500 (= ==) o

~25 | @l

o= --—-—cwxf’—

R

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

H\TS E
=T ]
HIT-RE-M

S —

Injection method for overhead
application.

S5 HIT-OHC =
— HiT-oHw HIT-SZ
——c——d] HIT-RE-M
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Setting the element

<=

“ \ Az

A I’I/I/fl&}é_/ 1A

Setting element, observe working time

“twork" .

[

V2777717171 I IZIZ 1)

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

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-RE 500 V4 injection mortar

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

Injection mortar system

LR el Foil pack: HIT-RE 500 V4

(available in 330, 500
and 1400 ml cartridges)

liiti HIT-RE 500 V4 Hilti HIT-RE 500 V4

Hilt HIT-RE =00 va /Y

Rebar
(98 - ¢40)

Base material Load 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

- Allows the design of post-
installed, moment-resisting
reinforced concrete connections
under static loading conditions
without using a splice
configuration according to TR 069

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

- ETA Data for 100y service life

- High loading capacity

- Suitable for dry and water
saturated concrete

- Non-corrosive to rebar elements

- Long working time at elevated
temperatures

- Cures downto -5 °C
- Odourless epoxy

U] [eslse

— W ¢F

100

YEARS
Concrete Concrete Dry concrete  Wet concrete Static/ Seismic* Fire Service life
(non- (cracked) quasi-static resistance 100y, ETA
cracked)
Installation conditions Other informations
e SAFE-ET . c € ‘
Hammer Diamond Hilti SafeSet European PROFIS
drilling coring technology Technical conformlty Rebar
Assessment design
Software

*only for EN 1992-1-1 design

Approvals / certificates

Description Authority / Laboratory

No. / date of issue

European technical assessment @

CSTB, Marne la Vallée

ETA-20/0539 / 2021-07-09

European technical assessment ?)

CSTB, Marne la Vallée

ETA-20/0540 / 2021-07-09

®  All data given in this section according to ETA-20/0539 issue 2021-07-09 (if not stated otherwise).
B All data given in this section according to ETA-20/0540 issue 2021-07-09 (if not stated otherwise).




Static and quasi-static loading

fog [N/mm?]

Design bond strength

acc. to EN 1992-1-1

Maximum design bond strength acc. to
HIT Rebar Method design

N3

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

Maximum design bond strength acc. to EN 1992-1-1

N\

é

Maximum seismic design bond strength

acc. to EN 1992-1-1.

v

cqld

[-]

Effective limit on bond stress for post-installed rebar using Hilti mortar systems and design bond strength values acc. to EN 1992-1-1 and HIT

Rebar Method.

Static design acc. to EN 1992-1-1 (small concrete cover)

Design bond strength in N/mm? for good bond conditions for service life of 50 and 100 years?

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

ETA 20/0540, issued 2021-07-09

Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$8 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
¢34 1,6 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
$36 1,6 19 2,2 2,6 2,9 3,2 3,5 3,8 4,1
$40 1,5 1,8 2,1 2,5 2,8 3,1 3,4 3,7 3,9
Y For poor bond conditions multiply the values by 0,7.
2 Hilti hollow drill bit available for element size $10-¢28.
9 Roughening tools are available for element size $14-¢28.
For diamond cored holes (wet):
ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
¢8 - $12 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,0
$14 - $ 16 1,6 2,0 2,3 2,7 3,0 3,4 3,7 3,7 3,7
$18 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,4 3,4 3,4
¢34 1,6 2,0 2,3 2,6 2,9 3,3 3,3 3,3 3,3
$36 1,6 19 2,2 2,6 29 3,2 3,2 3,2 3,2
$40 1,5 1,8 2,1 2,5 2,8 2,8 2,8 2,8 2,8

Y For poor bond conditions multiply the values by 0,7.

Concrete
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Increasing factors in concrete

o)
g ETA 20/0540, issued 2021-07-09
= Drilling method Concrete class Rebar size
O 08 | 910 | 912 [ 914 | 916 | 920 [ 925 | 928 | 430 [ ¢32 [ 936 | 940
Hammer drilled holes C30/37 1,04
Hammer drilled holes
with hollow drill bit C40/50 1,07
Diamond cored holes C50/60 1,09

Diamond cored holes C30/37 - C50/60

with roughening tool i 1.0 i

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

Amplification factor ai, for the min. anchorage length and min. lap length:

Hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT?

ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
C12/15 | C16/20 | C20/25 | C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
8 - ¢40 1,0

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

Diamond cored holes (wet)

ETA 20/0540, issued 2021-07-09
Rebar size Concrete class
c12/15 | c16/20 | c20/25 | C25/30 | C30/37 | C35/45 | c40/50 | C45/55 | C50/60
¢8 - 912 1,0
14 - $36 Linear interpolation between diameters
$40 10 | 10 [ 10 | 10 | 12 | 13 [ 14 | 14 | 14




Static design acc. to HIT Rebar method (large concrete cover)

Pullout design bond strength [fod,po = Treucr/ymp] iN N/mmz2 for good bond conditions for 50 years?

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

diamond cored with Hilti roughening tool TE-YRT*:

Rebar size ¢8 | ¢10 | ¢12 | ¢14 | ¢$16 | ¢20 | $25 | ¢28 | ¢$30 | ¢$32 | $36 |$40
Non-cracked concrete C20/25 6,7 | 10,0 | 10,0 | 100|100} 93 | 93 | 93 | 87 | 87 | 6,1 | 56
Cracked concrete C20/25 37|6,7|80 |80 |80 /|80 |73 |73 )| 73|73 - -
9 For poor bond conditions multiply the values by 0,7.
2 Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
3 Hilti hollow drill bit available for element size ¢10-¢28.
4 Roughening tools are available for element size $14- $28.
For diamond cored holes:
Rebar size ¢8 | ¢$10 | ¢12 | $14 | $16 | ¢20 | $25 | ¢628 | 30 | ¢$32 | $36 |$40
Non-cracked concrete C20/25 53 |53 |53 |53 |45 |45 | 45| 48 | 48 | 48 - -
Cracked concrete C20/25 - - - - - - - - - - -
Y For poor bond conditions multiply the values by 0,7.
2 Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
Pullout design bond strength [fod,po = Trucr/ymp] iN N/mmz2 for good bond conditions for 100 years?
For hammer drilled holes, hammer drilled holes with hollow drill bit® and
diamond cored with Hilti roughening tool TE-YRT?:
Rebar size 8 $10 $12 ¢14 $16 $20 $25 $28 $30 $32
Non-cracked concrete C20/25 6,7 10,0 10,0 10,0 10,0 9,3 9,3 9,3 8,7 8,7
Cracked concrete C20/25 1,7 5,0 5,3 5.3 5,3 5,0 5,0 5,0 4.7 47
Y For poor bond conditions multiply the values by 0,7.
2 Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
3 Hilti hollow drill bit available for element size ¢10-¢28.
4 Roughening tools are available for element size $14- $28.
For diamond cored holes:
Rebar size 8 $10 $12 ¢14 $16 $20 $25 $28 $30 $32
Non-cracked concrete C20/25 5,0 5,0 50 50 4,3 43 43 45 45 45

Cracked concrete C20/25

D For poor bond conditions multiply the values by 0,7.
2 Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
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Static design acc. to EOTA TR 069

Maximum design bond strength acc. to
TR 069 in uncracked concrete

Concrete

Design bond strength \Z
acc. to TR 069

Maximum design bond strength acc. to
TR 069 in cracked concrete
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Design bond strength
acc. to EN 1992-1-1

»
| o

2 3 Cy/d [-]

Influence of concrete cover/ rebar diameter on the design bond strength values for post-installed rebar acc. to TR 069 and EN 1992-1-1.

Maximum design bond strength acc. to
1 TR 069 in uncracked concrete
1

—_ 1
N
1S . Design bond strength |
S
= acc.to TR 069 !
Pz 1 1
f—) 1
; | |
- : : Maximum design bond strength acc. to
- - TR 069 in cracked concrete
: = - - \l'
1 1 - .
: :
1 1
1 1
! Design bond strength |
1 acc. to EN 1992-1-1 :
: I | -
1 1 »
7 20 /b [-]

Influence of anchorage length/ rebar diameter on the design bond strength values for post-installed rebar acc. to TR 069 and EN 1992-1-1.



Characteristic bond-splitting resistance according to EOTA TR 069 (for 7¢ < I, < 20¢) for a working life of 50
and 100 years:

spl sp2 sp3 sp4 b1

TRk,sp — Ay - (j;c_g) ' (Z(TS) ’ [(%) ' <C7:,%> + km ’ Ktr] ' <%) ' Qp,tr < TRkucr * chlﬂp,tr “Ysus
TRK,sp = characteristic bond-splitting resistance in [N/mm?2] (service life 50 or 100 years).
fer = characteristic cylinder concrete compressive strength in [N/mm?2].
0] = rebar diameter in [mm].
Cq = min. clear concrete cover in [mm].
Crmax = max. clear concrete cover in [mm].
k. = factor of effectiveness of transverse reinforcement.
K = normalized ratio of transverse reinforcement.
ly = effective embedment length of the rebar [mm].
Qp er = factor to account for transverse pression in concrete.
Wous = factor to account for effect of sustained loads on the bond strength acc. to EN 1992-4.

Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti
roughening tool: y°%us = 0,88 (recommendation: yOus,100 = 0,6).
Tricucr OF Trk100ucrs Ak, SP1, sp2, sp3, sp4, Ib1 and Q. given in Table below.

Design parameter for working life of 50 and 100 years?

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT 2

ETA 20/0539, issued 2021-07-09

Rebar size
$8 | $10 | §12 | $13 | $14 | $16 | $18 | 20 | $22 | $24 | $25 | $28 | $30 | $32

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Characteristic resistance trkucr [Nmm?]| 10 | 15 | 15 | 15 | 15 | 15 | 14 | 14 | 14 | 14 | 14 | 14 | 13 | 13

Characteristic resistance trk,100uer |[[N/mm?]| 10 | 15 | 15 | 15 | 15 | 15 | 14 | 14 | 14 | 14 | 14 | 14 | 13 | 13

Bond-splitting failure

Product basic factor Ax [ 4,2

Exponent for influence of concrete

compressive strength spl [ 0,35
Exponent for influence of rebar

diameter ¢ sp2 [l 0,19
E())(\F/)é)rnsgé for influence of concrete [] 0.67
Exponent for influence of side

concrete cover sp4 [] 0,33
Exponent for influence of [ 0.60

anchorage length Ib1

Influence of cracked concrete on combined pullout and concrete cone failure

Factor for influence of cracked

[]121,00(0,94|0,90|0,89/0,87|0,85|0,82|0,80(0,79|0,77|0,76|0,74|0,73 (0,72
concrete Qcr

Y Temperate range |: (min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C).
2 Hilti hollow drill bit available for element size ¢10-¢28.
®  Hilti Roughening tools are available for element size ¢14-¢28.
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Anchorage length for characteristic steel strength fyx= 500 N/'mm? for good conditions

(]

% For hammer drilled holes and hammer drilled holes with hollow drill bit?:
8 Rebar | Concrete fod fbd,po lo,min? Ib,min® Ibd,02=19 Ibd,02=0.7°) lbd,HRM, a2<0,79) Imax”
size class [N/mm?] | [N/mm?] [mm] [mm] [mm] [mm] [mm] [mm]
C20/25 2,3 6.7 200 113 378 265 130 1000
n o8 C50/60 4,3 7.3 200 100 202 142 119 1000
E o0 | C20%5 23 10,0 213 142 473 331 109 1000
e C50/60 4,3 10,9 200 100 253 177 100 1000
© C20/25 2,3 10,0 255 170 567 397 131 1200
5 ¢12 C50/60 4,3 10,9 200 120 303 212 120 1200
= C20/25 2,3 10,0 298 198 662 463 152 1400
2 ¥14 ™ o060 43 10,9 210 140 354 248 140 1400
O o6 |22 2.3 10,0 340 227 756 529 174 1600
C50/60 43 10,9 240 160 404 283 160 1600
C20/25 2,3 9,3 435 284 945 662 234 2000
$20 C50/60 43 10,1 300 200 506 354 215 2000
C20/25 2,3 9,3 532 354 1181 827 292 2500
625 C50/60 43 10,1 375 250 632 442 268 2500
C20/25 2,3 9,3 595 397 1323 926 327 2800
¢28 C50/60 43 10,1 420 280 708 495 300 2800
C20/25 2,3 8,7 638 425 1418 992 375 3000
630 C50/60 43 9,5 450 300 758 531 344 3000
C20/25 2,3 8,7 681 454 1512 1059 400 3200
032 C50/60 43 9,5 480 320 809 566 367 3200
C20/25 2,2 6,1 534 540 1779 1245 642 3200
436 C50/60 3,2 6,6 367 540 1223 856 589 3200
$40 C20/25 2,1 5,6 621 621 2070 1449 777 3200
C50/60 2,8 6,1 466 600 1553 1087 713 3200

D Hilti hollow drill bit available for element size $10-$28.

2 Minimum anchorage length for overlap joint.

3 Minimum anchorage length for simply supported connections

4 Anchorage length for simply supported connections in case of: a;= a,= as= a,= as= 1 - (design for yielding).

®  Anchorage length for simply supported connections in case of: a;= as= a,= as= 1; a,= 0,7 - (design for yielding).

®  Anchorage length with HIT Rebar design Method (HRM) for simply supported connections in case of: a;= as=0,= as= 1; a,< 0,7. Only if an
adequate concrete cover is applied.

' Maximum feasible embedment depth due to mortar installation limitations.



Seismic loading

Design bond strength according to in N/mm? for good bond conditions for working life of 50 and 100 years®

For hammer drilled holes, hammer drilled holes with hollow drill bit? and
diamond cored with Hilti roughening tool TE-YRT 3

ETA-20/0540, issued 2021-07-09
Rebar size Concrete class
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$8 - $32 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3
¢34 2,0 2,3 2,6 29 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 2,5 2,8 3,1 3,4 3,7 3,9
9 For poor bond conditions multiply the values by 0,7.
2 Hilti hollow drill bit available for element size ¢10-$28.
®  Hilti Roughening tools are available for element size ¢14-$28.
For diamond cored holes:
ETA-20/0540, issued 2021-07-09
Rebar size Concrete class
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
¢12 2,0 2,3 2,7 3,0 34 3,7 4,0 4,0
$13 - $32 2,0 2,3 2,7 3,0 3,3 34 34 34
¢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

D For poor bond conditions multiply the values by 0,7.
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Fire resistance

Temperature reduction factor ks(0) for concrete class C20/25 for good bond conditions
according to ETA-20/0540 for working life of 50 and 100 years?
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Temperature reduction factor k vs. temperature
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Temperature (°C)
The design value of the bond resistance fnai under fire exposure has to be calculated by the following equation:

¥ -
foafi = k(0 foapir - Fcfz for a working life of 50 years

v N
fbd,fi,100y = kb,fi,100y(9) -fbd‘PIR‘wa . Kcﬂ for a working life of 100 years

e = 651,24 - g~L115
with 6 < 305°C: bsi0) = foapir* 43

<10 for a working life of 50 years

651,24 - 71115

fbd,PIR,lOOy © 4,3

kp fi100y(0) =

— L

for a working life of 100 years

0 > 305°C: kb,fi(g) = kb,fi,100y(9) =00
frafisoy = Design value of the bond resistance in case of fire in N/mm?2 (service life 50 years).
foa,fi100y = Design value of the bond resistance in case of fire in N/mm2 (service life 100 years).
(6) = Temperature in °C in the mortar layer.
kpfi(0) = Reduction factor under fire exposure.
ky fi100y(6) = Reduction factor under fire exposure for a working life of 100 years.
foa.pir = Design value of the bond resistance in N/mm2 in cold condition according to Table C3 or C6 of ETA

20/0540 considering the concrete classes, the rebar diameter, the drilling method and the bond
conditions according to EN 1992-1-1.

fpa,pir100y = Design value of the bond strength in N/mm?2 in cold condition according to Table C3 or Table C6
considering the concrete classes, the rebar diameter, the drilling method and the bond conditions
according to EN 1992-1-1 for a working life of 100 years.

Y. = Partial safety factor according to EN 1992-1-1

Ymfi = Partial safety factor according to EN 1992-1-2

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1- 1:2004+AC:2010 Equation 8.3 using the temperature-dependent bond resistance fd,ii.



Materials

Mechanical properties

Rebar size 08 | 010 | 912 | $13 | ¢14 | ¢16 | ¢18 | $20 | 624 | 925 | ¢28 | ¢30 | 632 | $36 | ¢40
Nominal tensile ;21 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fuk
Yield
strength fyk
Stressed cross-
section As

Moment of
resistance W

Concrete

N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

[mm?]| 50,3 | 78,5 | 113 | 133 |154 | 201 | 254 | 314 | 452 | 491 | 616 | 707 | 804 |1018 [1257

[mm3]| 50,3 (98,2 | 170 | 216 | 269 | 402 | 573 | 785 |1357 |1534 | 2155|2650 |3217 (4580 6283

Material quality

Part Material

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

fuk = fx = kK - fyk
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Rebar
EN 1992-1-1:2004 and AC:2010

Fitness for use

Some creep tests have been conducted in accordance with EAD 330087 in the following conditions: in dry
environment at 50 °C during 90 days.

These tests show an excellent behaviour of the post-installed connection made with HIT-RE 500 V4: low
displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemicals tested Content Resistance Chemical tested Content Resistance
(%) (%)

Toluene 47,5 + Sodium hydroxide 20% 100 -
Iso-octane 30,4 + Triethanolamine 50 -
Heptane 17,1 + Butylamine 50 -
Methanol 3 + Benzyl alcohol 100 -
Butanol 2 + Ethanol 100 -
Toluene 60 + Ethyl acetate 100 -
Xylene 30 + Methyl ethyl ketone (MEK) 100 -
Methylnaphthalene 10 + Trichlorethylene 100 -
Diesel 100 + Lutensit TC KLC 50 3 +
Petrol 100 + Marlophen NP 9,5 2 +
Methanol 100 - Water 95 +
Dichloromethane 100 - Tetrahydrofurane 100 -
Mono-chlorobenzene 100 0 Demineralized water 100 +
Ethylacetat 50 + Salt water saturated +
Methylisobutylketone 50 + Salt spray testing - +
Salicylic acid- 50 + SOz - +
Acetophenon 50 + Enviroment/wheather - +
Acetic acid 50 - Oil for formwork (forming oil) 100 +
Propionic acid 50 - Concentrate plasticizer - +
Sulfuric acid 100 - Concrete potash solution - +
Nitric acid 100 - Concrete potash solution - +
Hydrochloric acid 36 - Saturated suspension of i N
Potassium hydroxide 100 - borehole cuttings

+ Resistant
- Not resistant
o0 Partially Resistant
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Installation temperature range

-5°Cto +40 °C

Service temperature range

Hilti HIT-RE 500 V4 injection mortar may be applied in the temperature ranges given below. An elevated base
material temperature may lead to a reduction of the design bond resistance.

ETA-20/0540

Temperature range

Base material
temperature

Maximum long term
base material
temperature

Maximum short term
base material
temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

ETA-20/0539

Temperature range

Base material
temperature

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 Il -40 °Cto +55 °C +43 °C +55 °C
Temperature range Il -40 °Cto +75 °C +55 °C +75 °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®

Ve e e Working time [ BT T Initial curing time Curing time before rebar
of the ba_f_g material can :dejtl]r;?:(rjt(t-:-gciland toure.ini can be fully loaded teure
5°C<Tem<-1°C 2h 48 h 168 h
0°C<Tem<4°C 2h 24 h 48 h
5°C<Tem<9°C 2h 16 h 24 h
10°C<Tem<14°C 15h 12 h 16 h
15°C<Tem <19 °C 1lh 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

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




| Setting information |

L
o
Installation equipment 2
Rebar size 98 | 010 [ 912 | 913 | 914 | p16 | 618 | 920 | 924 | 925 | 928 | 932 [ ¢34 [ 36 [ ¢40 3
Rotary hammer TE 2 (-A)- TE 40(-A) TE40 - TE8O
Blow out pump (het < 10-d) -
i a) n
Other tools ggropfrgsesz;i?nzlrb?lljghesb), dispenser, piston plug E
Roughening tools g
@ 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. o
(&)
Minimum concrete cover cmin Of the post-installed rebar .qé)
Minimum concrete cover Cmin [Mmm] o
Drilling method Rebar size . _— . . . . S
Without drilling aid With drilling aid
Hammer drilling (HD) and (HDB) <25 30+006- k22 ¢ 30+002-122¢
$225 40+0,06-v=22-¢ 40+0,02-k=22-¢ 2
o $<25 50 +0,08 - Iy 50 +0,02 - Iy I s
Compressed air drilling (CA) '
$225 60+0,08-v=2-¢ 60+0,02-kv=22-¢ \ *********
Diamond coring in wet (PCC) dry $<25 Drill stand works like | 30+0,02-v22-¢
(DD) ¢ 225 a drilling aid 40+0,02-h22-¢
Diamond coring with Roughening $<25 30+0,06-v22-¢ 30+002-v22-¢
tool TE-YRT (RT) 225 40+0,06-h=22-¢ 40+0,02 -k22-¢
Dispenser and corresponding maximum embedment depth £y max
Rebar size HDM 330, HDM 500 | HDE 500 | HIT-P8000D
fv,max [mm]
¢8 1000 -
¢10 1000 -
12 1000 1200 1200
$13 1300 1300
014 1400 1400
$16 1600 1600
¢18 700 1800 1800
$20 600 2000 2000
$22 500 1800 2200
$24 300 1300 2400
$25 300 1500 2500
$26 300 1000 2600
$28 300 1000 2800
$30 1000 3000
$32 700
¢34 - 600 3200
$36 600
940 400




Drilling diameters

§ Diamond coring
. Hollow Drill Bit | Compressed air i
§ Rebar size Hammer drill (HD) (HDB)” dr?ll (CA) Dry (PCC)P® | Wet (DD)® roug\tqg;ing
tool (RT)?
do [mm]

= ™ | T | = "

g e =g . 0 o E=r——7ra

% $8 12 (109) - - - 12 (109) -

g $10 14 (129) 14 (129) - - 14 (129) -

o 012 16 (149) 16 (149) 17 - 16 (149) -

= HZA?-}?Z)/Mlz 16 16 j i 16 j
$13 16 16 17 - 16 -
$14 18 18 17 - 18 18
916 20 20 20 - 20 20
$18 22 22 22 - 22 22
920 25 25 26 - 25 25
922 28 28 28 - 28 28
024 32 (309) 32 (309) 32 35 32 32
625 32 (309) 32 (309) 32 35 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.
®  No cleaning required.
9 Only for EN 1992-1-1 design, not available for TR 069 design.

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

Diamond coring Roughening tool TE-YRT Wear ga_égje RTG...
&0 > e=Tr—mrs
do [mm] .
nominal measured do[mml sz8
18 17,9to0 18,2 18 18
20 19,9to0 20,2 20 20
22 21,910 22,2 22 22
25 24,9 to 25,2 25 25
28 27,910 28,2 28 28
30 29,9 to 30,2 30 30
32 31,910 32,2 32 32
35 34,9 t0 35,2 35 35
Minimum roughening time trougnen (troughen [sec] = hef [mm]/10)
het [mm] troughen [S€C]

0to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60
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*For detailed information on installation see instruction for use given with the package of the product.

Setting instructions

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe handling! Wear well-fitting
protective goggles and protective gloves when working with Hilti HIT-RE 500 V4.

Drilling

Hammer drilled hole (HD)

[ Hp
'do Hammer drilled hole with Hollow

Drilled Bit (HDB)
No cleaning required.

Diamond Drilling (DD)

mlmlels

L

| Diamond Drilling + Roughening Tool

(DD+RT)
TE-‘(H'Ij -
T E ‘u I i “

Cleaning (Inadequate hole cleaning=poor load values.)

Hammer Drilling:

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

Hammer Drilling:

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

Chemical anchors

Diamond cored holes:

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

Diamond cored holes with Hilti
roughening tool:

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

Injection preparation

—e -

P 8000 D

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

ez @

=T ]
HIT-RE-M

Injection method for drill hole depth
het > 250mm.

S HIT-OHC 2=
— HiT-oHW HIT

Injection method for overhead
application.




Setting the element

@ twork
® Setting element, observe working time
“twork”.

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

@ twork

e Apply full load only after curing time

et 2GRS Wt R
1V fd fdFd P Vil Vil VPV Pl PV t
. e cure .

bl
YdVdVaVaValalaValal, valdlaradlaraidi
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HIT-RE 500 V3 injection mortar

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

Injection mortar system

"1 =TT IRET ET
y 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)

L R

Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

o R T

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

G |90 )| saAFEET
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

v W “ T ( ( 316 highMo
Static/ Seismic, Fire European CE conformity PROFIS Corrosion High
quasi-static ETA-C1,C2 resistance Technical design resistance corrosion
Assessment Software resistance 2
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
- Concrete C 20/25, fck.cube = 25 N/mm?
- Temperature range I: -40 °C to +40 °C
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)
- Short term loading. For long term loading please apply wysus.
e Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti
roughening tool: ysus = 0.88
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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 [mm] | 110 [ 120 | 140 | 161 | 214 | 266 | 300 | 340 | 374 | 410 | 444
HIS-N
Eff. anchorage depth [mm] | 90 | 110 | 125 | 170 | 205 - - - - - -
Base material thickness [mm] | 120 | 150 | 170 | 230 | 270 - - - - - -

a) The allowed range of embedment depth is shown in the setting
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 | 63,5 | 76,9 | 122 | 168 | 205 | 244 286 330 376
Tension Nrk HAS-U A4 [kN] | 26,0 | 41,0 | 59,0 | 76,9 | 122 | 168 | 205 | 244 286 330 376
HAS-U HCR 29,0 | 46,0 | 63,5 | 76,9 | 122 | 168 | 205 | 244 286 330 376
HIS-N 8.8 25,0 | 46,0 | 67,0 |121,9| 116 - - - - - -
HAS-U 5.8 9,0 | 150 1] 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 | 226 | 39,4 | 53,8 | 85,3 | 117 | 143 171 - - -
HAS-U 8.8, AM 15,1 | 226 | 39,4 | 53,8 | 85,3 | 117 | 143 171 - - -
Tension Nrk HAS-U A4 [kN] | 15,1 | 22,6 | 39,4 | 53,8 | 85,3 | 117 | 143 171 - - -
HAS-U HCR 15,1 | 226 | 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

(0]
g ETA-16/0143, issue 2019-05-14 Hilti tech. data
s 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 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
» HAS-U 8.8, AM 8.8 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
S Tension Nrd  HAS-U Ad [kN]| 13,9 | 21,9 | 31,6 | 45,8 | 72,7 | 99,8 | 80,4 | 98,3 | 121 | 143 | 171
S HAS-U HCR 19,3 | 28,0 | 37,8 | 458 | 72,7 | 99,8 | 122 | 146 | 142 | 164 | 187
© HIS-N 8.8 16,7 | 30,7 | 447 | 727 | 773 | - - : : : :
S HAS-U 5.8 72 | 120|168 | 31,2 | 488 | 70,4 | 920 | 112 | 139 | 163 | 195
% HAS-U 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 | 222 | 262 | 312
5 Shear Vrd HAS-U Ad [kN]| 83 | 12,8 | 19,2 | 353 | 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 8.8 104 | 184 | 27,2 | 50,4 | 46,4 | - - - - - -
Cracked concrete
HAS-U 5.8 10,1 | 15,1 | 26,3 [ 32,1 [ 50,9 | 69,9 | 854 | 102 | - - -
HAS-U 8.8, AM 8.8 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 854 | 102 | - - -
Tension Nrs  HAS-U A4 [kN]| 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 80,4 | 983 | - - -
HAS-U HCR 10,1 | 15,1 | 26,3 | 32,1 | 50,9 | 69,9 | 854 | 102 | - - -
HIS-N 8.8 16,7 | 26,5 | 32,1 | 50,9 | 67,4 | - - - - - -
HAS-U 5.8 72 | 120|168 | 312 | 488 | 704 | 920 | 112 | - - -
HAS-U 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 504 | 78,4 | 113 | 147 | 179 | - - -
Shear Vrd HAS-U A4 [kN]| 83 | 128 | 19,2 | 353 | 55,1 | 79,5 | 483 | 588 | - - -
HAS-U HCR 12,0 | 18,4 | 27,2 | 504 | 78,4 | 70,9 | 92,0 | 112 | - - -
HIS-N 8.8 104 | 184 | 272 | 504 | 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 2

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 O
HAS-U 5.8 86 | 13,8200 (327519713871 | 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 [kKN] | 9,9 | 15,7 | 225|32,7|519 | 71,3 | 57,4 | 70,2 | 86,7 102 122 0!6)
HAS-U HCR 13,8 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 | 104 | 101 117 133 %
HIS-N 8.8 11,9121,9 319519552 | - - - - - - =
HAS-U 5.8 51 | 86 | 120|223 |349 (503|657 |800| 994 | 117 | 139 E
HAS-U 8.8, AM 86 | 131|194 | 36,0 |56,0 |80,6| 105 | 128 | 159 | 187 | 223 I=
Shear Vrec HAS-U A4 [kN] | 6,0 9,2 [ 13,7 | 252 | 39,4 | 56,8 | 34,5 | 42,0 | 52,2 61,2 | 73,2 g
HAS-U HCR 86 | 13,1 | 19,4 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 | 62,1 72,9 | 871 ®)
HIS-N 8.8 74 | 1311194 (36,0331 | - - - - - -
Cracked concrete
HAS-U 5.8 7,2 | 10,8 | 18,8 | 22,9 | 36,3499 | 61,0 | 72,7 | - - -
HAS-U 8.8, AM 7,2 | 10,8 | 18,8 | 22,9 | 36,3499 | 61,0 | 727 | - - -
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 7,2 | 10,8 | 18,8 | 22,9 | 36,3499 | 61,0 | 727 | - - -
HIS-N 8.8 11,91 18,9 | 22,9 | 36,3 | 48,1 | - - - - - -
HAS-U 5.8 51 | 86 | 12,0 (223|349 |503 657|800 - - -
HAS-U 8.8, AM 86 | 13,1 |19,4 | 36,0 | 56,0 | 80,6 | 105 | 128 | - - -
Shear VRec HAS-U A4 [kN] | 6,0 | 92 [ 13,7 | 252|394 | 56,8 | 345 | 420 | - - -
HAS-U HCR 86 | 131|194 | 360|560 |506|657 80,0 - - -
HIS-N 8.8 74 | 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.

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«k [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

Anchor size \ M8 \ M10 | M12 | M16 \ M20 | M24 \ M27 \ M30
Non-cracked concrete

HAS-U 5.8 8,6 13,8 | 20,0 | 234 | 371 50,9 | 62,2 | 74,2
Tensile Nrec [kN]

HIS-N 8.8 11,9 175 | 234 | 37,1 49,1 - - -

HAS-U 5.8 5,1 8,6 12,0 | 22,3 | 34,9 | 50,3 | 657 | 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,cupe = 25 N/mm?
- Temperature range |

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

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

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

Anchor size | M8 | M10 | m12 | M16 | M20 | M24 | m27 | M30
HAS-U
Eff. Anchorage depth [mm] 80 90 110 125 170 210 240 270
Base material thickness [mm] 110 120 140 161 214 266 300 340
HIS-N
Eff. Anchorage depth [mm] 90 110 125 170 205 - - -
Base material thickness [mm] | 120 146 169 226 269 - - -
a) C2 seismic approval only available for HAS-U rods.
For hammer drilled holes, hollow drill bit and diamond cored with roughening tool:
Characteristic resistance in case of seismic performance category C2
Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tensile Nrk  HAS-U 8.8, AM 8.8 [kN] - - - 37,1 57,7 80,8 102 132
ShearVee  asUs8 AMBS LV
wio filling s,et - - - 40,0 71,0 90,0 121 135
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
Shear Vrd [kN]
HAS-U 8.8, AM 8.8 i i _ | 320 | 568 | 720 | 968 | 108

w/o filling set
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For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit:

[
Characteristic resistance in case of seismic performance category C1 §
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 8
Tensile Nax HAS-U 8.8, AM 8.8 [KN] 13,7 22,6 37,8 45,7 72,5 99,6 122 145
HIS-N 8.8 25,0 37,8 45,7 72,5 96,1 - - -
Shear Ve HAS-U 8.8, AM 8.8 [KN] 15,0 23,0 34,0 63,0 98,0 141 184 224 "B’
HIS-N 8.8 9,0 16,0 24,0 44,0 41,0 - - - S
Design resistance in case of seismic performance category C1 %
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 §
Tensile Nag HAS-U 8.8, AM 8.8 [kN] 9,1 15,1 25,2 30,5 48,4 66,4 81,1 96,8 'g
HIS-N 8.8 16,7 25,2 30,5 48,4 64,0 - - - c
Shear Vag HAS-U 8.8, AM 8.8 [KN] 12,0 18,4 27,2 50,4 78,4 113 147 179 O
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 0 UEE el
Anchor size data
M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
HAS-U 5.8(F) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal HAS-U 8.8(F) 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
tensile AM 8.8(HDG) [N/mm?] | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength fuc ~ "HAS-U A4 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
HAS-U HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700 | 500 | 500 | 500
HAS-U 5.8(F) 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
_ HAS-U 8.8(F) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
gle'd strength V'8 8(HDG) [N/mm?] | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HAS-U Ad 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' \s |y AM 8.8 [mm?] |36,6| 58,0 | 84.3 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
section As
Momentof 1\ yaAM 8.8 [mme] |312| 62,3 | 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3204 | 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? 00 00 00 00 00
strength fux il S ! ! ’ ! ’
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
222220 INImm?
fyi 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 [mm?] 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 um

Threaded rod,
HAS-U 8.8 (HDG)

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

Hilti Meter rod,

Strength class 8.8; Elongation at fracture A5 > 12% ductile
Electroplated zinc coated > 5um

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

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

Stainless Steel

Threaded rod,

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

HAS-U A4 Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Threaded rod,

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

HAS-U HCR High corrosion resistance steel 1.4529; 1.4565;
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Material quality for HIS-N

Part

Material

Internal . .
HIS-N threaded sleeve C-steel 1.0718; Steel galvanized 25 ym
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized = 5 ym
Internal Stainless steel 1.4401,1.4571
HIS-RN threaded sleeve
) Strength class 70, A5 > 8 % Ductile
Screw 70

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




Max short term base material temperature

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

Max long term base material temperature

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

Temperature of the base material Working time Minimum curing time g
T twork tcurel) %
-5°Cto-1°C 2h 168 h S
0°Cto4°C 2h 48 h §
5°Cto9°C 2h 24 h =
10 °Cto 14 °C 15h 16 h 2
15°Cto 19 °C Th 12h O
20°Cto24°C 30 min 7h
25°Cto29°C 20 min 6h
30°Cto34°C 15 min 5h
35°Cto39°C 12 min 4,5h
40 °C 10 min 4h

1) The curing time data are valid for dry base material only. In wet base material, the curing times must be doubled.

Setting details for HAS-U

ETA-16/0143, issue 2019-05-14 it Technical
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
E‘i?m'”a' diameter of drill 4 mp| 10 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and hetmin [mm] 60 60 70 80 90 96 108 120 132 144 | 156
drill hole depth range @ hegmax [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material A hef +30 mm
thickness hmin - [mm] > 100 mm het + 2 do
Max. torque moment Tmax  [Nm]| 10 20 40 80 | 150 | 200 | 270 | 300 | 330 | 360 | 390
Minimum spacing Smin  [mm]| 40 50 60 75 90 | 115 | 120 | 140 | 165 | 180 | 195
Min. edge distance Cmin  [mm]| 40 45 45 50 55 60 75 80 | 165 | 180 | 195
Critical spacing for
splitting failure Sersp  [MM] 2 Corsp
1,0-het for h / het = 2,0 N T
Critical edge distance for 46he-18h for2.0>h/he>13 '
splitting failure ) orsp [Mm] | 2,0 flef - 2, ors, o7 '
2,26 hes forh/her<1,3 rore asm
Critical spacing for
concrete cone failure Sern [mm] 2 CerN
Critical edge distance for
concrete cone failure® N [mm] 1,5 et
HAS-U-...
Marking:

O -

Steel grade number and length
identification letter: e.g. 8 L

I
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Setting details for HIS-N

[0
2 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 _
% thickness hmin ~ [mm] 120 150 170 230 270
c Diameter of clearance
o hole in the fixture di [mm] 9 12 14 18 22
@©
kS Thread engagement he [mm]|  8-20 10-25 12-30 16-40 20-50
= length; min - max
© 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 onsp crsp
h/hg
1,0 he forh/hef 22,0 20
Critical edge distance for '
Spllttlng failure b) Cer,sp [mm] 4,6 hef - 1,8 h for 2,0 >h/ hef > 1,3 13
2,26 hef fOI' h / hef < 1 ,3 1 ;)-h 2 ‘Zﬁ'h Cersp
Critical spacing for
concrete cone failure Sert [mm] 2 CerN
Critical edge distance for
concrete cone failure® o [MM] 1,5 het
Max. torque moment @ 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. o N

a)  hetmin < hef < hetmax (her: embedment depth)

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.

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

@Ulﬂ T R
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HIS-N

—

Installation equipment

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M36 | M39

HAS-U TE 2-TE 16 TE 40 — TE 80 Not available

Rotary hammer from Hilti
HIS-N TE2-TE16 | TE40-TE80 | -
compressed air gun, set of cleaning brushes, dispenser

Other tools

roughening tools TE-YRT -
Additional

- a) -

Hilti recommended tools DD EC-1, DD 100 ... DD 160

a) For anchors in diamond drilled holes load values for combined pull-out and concrete cone resistance have to be reduced
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Minimum roughening time troughen (troughen [sec] = Net [mm]/10)

het [mm] troughen [S€C] %
0 to 100 10 =
101 to 200 20 8
201 to 300 30
301 to 400 40
401 to 500 50 %
501 to 600 60 o
L
Parameters of cleaning and setting tools 8
Drill bit diameters do [mm] Installation o
Hollow Diamond coring _8
HAS-U HIS-N Hammer Drill Bit Diamond With Brush Piston plug E
drill (HD) (HDB) coring roughenin | HIT-RB HIT-SZ &
(DD) g tool (RT) O
T DINID ﬂ ﬂ S, _ e— | [ Do
e t': [ ——<
M8 - 10 - 10 - 10 -
M10 - 12 - 12 - 12 12
M12 M8 14 14 14 - 14 14
M16 M10 18 18 18 18 18 18
M20 M12 22 22 22 22 22 22
M24 M16 28 28 28 28 28 28
M27 - 30 - 30 30 30 30
- M20 32 32 32 32 32 32
M30 - 35 35 35 35 35 35
M33 - 37 - - - 37 37
M36 - 40 - - - 40 40
M39 - 42 - - - 42 42
Associated components for the use of Hilti Roughening tool TE-YRT
Diamond coring Roughening tool TE-YRT Wear gauge RTG...
do [mm] .
Nominal measured do[mm] size
18 17,910 18,2 18 18
20 19,9 to 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 29,9 t0 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35
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Setting instructions

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

Safety regulations.

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

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

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.
For dry and wet concrete, only.

=lalal=

Diamond Coring
For dry and wet concrete, only.

=l=lal=

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

Before roughening, the borehole needs
to be dry.

Hammer Drilling:

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

2X

Hammer drilling:
Cleaning for under water:

For all bore hole diameters do and all
bore hole depth ho.
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Concrete

SN Hammer drilled flooded holes and

ST

diamond cored holes:

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

Compressed air cleaning (CAC)
e . for all drill hole diameters do and drill hole
NECEEREREERY, depthS hO .

=330ml/11.1l. ozz  3x
B“E“n E=500ml/ 1691l 0z: 4x

i3 o~ *y

) N = L .
Injection system preparation.

@

HDM 330/500
HDE 500

Injection method for drill hole depth
hef < 250 mm.

! TSz @ %

/ = Frrew sl
: — Injection method for drill hole depth

hef > 250mm.

Injection method for overhead
application.

S HIT-OHC =
— HIT-OHW H'T‘Q
e—=——cc——T] HIT-RE-M
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Setting the element

EWMWMII@

Setting element, observe working time

“twork" s

i

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

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

JIL=T1 =T

(also available as
330 ml and 1400
ml foil pack)

Hilti HIT-RE S00 V3

Hilti HIT-RE S00 V3

Rebar B500 B
(68 - $40)

Base material Load conditions

7 ks
[ ]

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

x¥ ¥y
e SAFE-ET £ | (@ 3 ‘
xx
Hammer Diamond Hilti SafeSet Small edge European CE PROFIS
drilling coring technology distance and Technical conformity  Rebar design
spacing Assessment Software

Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical assessment 2 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.




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,cue = 25 N/mm?

-Temperate range | (min. base material temp. -40°C, max. long term/short term base material temp.: +24°C/40°C)
-Short term loading. For long term loading please apply ysus.
e Hammer drilled holes, hammer drilled holes with hollow drill bit and diamond cored holes with Hilti
roughening tool: ysus = 0.88

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

Hilti
ETA-16/0143, issue 2019-05-14 technical
_ data
Anchor- size ¢8 010 | ¢12 | ¢14 | 616 | 20 | ¢25 | 28 | $30 | 32 | 636 | $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 08 | $10 | $12 | 914 | ¢16 | $20 | $25 | 928 | $30 | ¢32 | ¢36 | ¢40
Non-cracked concrete
Tensile Nrx B500B [kN] 20,1|42,4162,0|76,9|76,9|122 (167 |244 | 244 | 286 330 | 376
Shear Vrk B500B 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 | 135 |169 194 | 221 280 | 346
Cracked concrete
Tensile Nrk B500B [KN] - 124,0(39,4|52,2 (53,8853 |117 | 171 171 200 - -
Shear Vrk B500B - 122,0(31,0(42,0(550 (86,0135 |169 | 194 | 221 - -
1)  Hilti hollow drill bit available for element size $10-¢28.
2) Roughening tools are available for element size ¢14-¢28.
Design resistance
Hilti
ETA-16/0143, issue 2019-05-14 technical
data
Anchor- size 98 | $10 | 012 | $14 | 916 | 920 | 925 | 928 | ¢30 | $32 | $36 | ¢40
Non-cracked concrete
Tensile Nrd B500B kN] 13,4 128,0| 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.

Concrete
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% Recommended loads®

g Hilti

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

data

Anchor- size 98 | $10 | 012 | §14 | 916 | ¢20 | 925 | 928 | ¢30 | ¢32 | ¢36 | ¢40

n 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

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

e Cracked concrete

_(('_3 Tensile Nrec  B500B [KN] - 11,4 1 18,8 | 22,9 | 22,9 | 36,3 [49,9 |72,7 | 72,7 | 85,2 - -

% Shear Vrec B500B - 10,5 | 14,8 | 20,0 | 26,2 | 41,0 |64,3 |80,5 | 924 | 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 | 254 | 37,3 | 49,5 | 56,5 | 96,1 148 226 242 286
Shear Vr« B500B 14,0 | 220 | 31,0 | 420 | 550 | 86,0 135 169 194 221

Design resistance

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

Anchor- size 08 | 610 | 912 | ¢14 | ¢16 | ¢20 | 625 | ¢28 | 630 | ¢32
TensileNes  BS00B | 10.1 | 141 | 207 | 27,5 | 26,9 | 458 | 707 | 104 | 104 | 122
Shear Vrd B500B 93 | 147 | 207 | 280 | 36,7 | 57,3 | 90,0 | 113 | 129 | 147

Recommended loads?®

ETA-16/0143, issue 2019-05-14
Anchor- size $8 $10 12 ¢14 16 $20 $25 $28 $30 $32
Tensile Nrec  B500B [KN] 7,2 10,1 14,8 | 19,6 | 19,2 | 32,7 | 50,5 | 74,2 | 74,2 | 86,9
Shear Vrec B500B 6,7 10,5 | 14,8 | 20,0 | 26,2 | 410 | 64,3 | 80,5 | 924 105

a) With overall partial safety factor for action y=1,4. The partial safety factors for action depend on the type of loading and shall be taken
from national regulations.




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?

- 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

Concrete
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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 | ¢20 | $25 | ¢28 | $30 | $32 | $36 | $40
Tensile Nesos  BSO0B | - [ 232 [ 36,1 [457 [ 457 | 725 | 98,6 [ 145 [145 | 170 | - -
Shear Vry, seis B500B - 150 [ 22,0 [ 290 [ 39,0 [ 60,0 [950 |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 | 010 | 912 | 914 | 916 | 920 | 925 | $28 | 930 | 32 | 36 | 940
Tensile Neosas  BS00B | - [ 155 | 241|305 | 305 | 484 | 664 [ 968 [968 | 113 | - | -
Shear VRd, seis B500B - 10,0 | 14,7 | 19,3 | 26,0 | 40,0 | 63,3 | 78,7 |90,7 103 - -

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

Materials

Mechanical properties

Anchor size $8 | 10 | ¢12 | ¢14 | $16 | $20 | $25 | ¢28 | $30 | $32 | $36 | 40
Nominal tensile | B500B T 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fu B450C - - - - | 518 | 518 | 518 | - - - - -
Yield strength | B500B [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
fyk B450C - - - - | 450 | 450 | 450 | - - - - -
Stressed cross- | B500B , 50,3785 [ 113 [154 | 201 | 314 | 491 | 616 | 707 | 804 [1018 |1257
section A Basoc ™ T - (201 (314 [aon | - | - | - | - | -
Moment of B500B . 50,3 /98,2 | 170 | 269 | 402 | 785 [1534 [2155 | 2650 |3217 |4580 6283
resistance W | Basoc ™™ [ - | - | - | - |402 |785 1534 | - | - | - | - | -

Material quality
Part Material
Bars and de-coiled rods class B or C with fyk and k according to NDP or NCL

of EN 1992-1-1/ NA:2013
fuk = fik = 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 °C to + 40 °C

+24 °C

+40°C

Temperature range |l

-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

Ve gEEE Max. working time in which rebar | Min. curing time before rebar can
b off U . can be inserted and adjusted tgel be fully loaded teyre®
ase material
-5°C<Tem<-1°C 2h 168 h
0°C<Teu<4°C 2h 48 h
5°C<Tem<9°C 2h 24 h
10°C<Tem< 14 °C 1,5h 16 h
15°C <Tem <19 °C 1h 12h
20°C<Tsum <24 °C 30 min 7h
25°C<Tesm <29 °C 20 min 6h
30°C<Tsm <34 °C 15 min 5h
35°C<Tesu <39°C 12 min 45h
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

08 | 910 | 912 [ 914 | $16 | ¢20

625 | $28 | $30 | $32 | $36 | 940

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

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

“Setting instruction”)

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

Diamond coring Roughening tool TE-YRT Wear gauge RTG...
@ [ — — = ] @
- do [mm] do [mm] size

Nominal measured

18 17,9 t0 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t022,2 22 22
25 249 to 25,2 25 25
28 27,9 t0 28,2 28 28
30 29,9 to 30,2 30 30
32 31,910 32,2 32 32
35 34,9 to 35,2 35 35
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Minimum roughening time troughen (troughen [sec] = het [mm]/10) Q@
het [mm] troughen [S€C] g
0to 100 10 o
101 to 200 20 ©
201 to 300 30
301 to 400 40 "
401 to 500 50 c£’3
501 to 600 60 Q
©
S
Setting details -g
Anchor size @8 |@10| @12 | @14 | @16 | @20 | @25 | @28 | @30 |@32 | @36 | @40 5
pominel emeter gy mml | 10, | 12 1449 160 | 18 | 20 | 25 [ 39, | 35 | a7 | 40 | 450 | 550
Effective hetmin  [mm] | 60 | 60 | 70 |70 | 75 | 80 | 90 | 100 | 112 | 120 | 128 144" [160"
anchorage and
drill hole depth ~ Nefmax  [mm] | 160 | 200 {240 {240 | 280 | 320 | 400 | 500 | 560 | 600 | 640 720" 8OO

Minimum base
material hmin [mm]
thickness

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

hef +30mm

> 100 mm her + 2 do

for splitting failure S [mm] 2 Corep
h/h,1
1,0- het forh/he22,0
Critical edge 207 \
distance for Cor,sp [mm] 46he-1,8h  for2,0>h/het>1,3 13
splitting failure ©) 3
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 Con [mm] 15 her

concrete cone
failure @

1) Additional Hilti Technical data

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

reduced.

a) both given values for drill bit diameter can be used

b)  hetmin < het < hetmax (her: embedment depth)

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

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

Diamond coring
Hammer drill Hollow Drill Diamond With Brush Piston plug
Rebar - size (HD) Bit (HDB) coring roughening HIT-RB HIT-SZ
(DD) tool (RT)
do [mm size [mm]
O EF [ e—— =
$8 12 (102) - 12 (102) - 12 (102) 12
$10 14 (122) 14 14 (122) - 14 (122) 14 (129)
$12 16 (14 2) 16 (14 2) 16 (14 2) - 16 (14 2) 16 (149)
$14 18 18 18 18 18 18
$16 20 20 20 20 20 20
$20 25 25 25 25 25 25
$25 32 32 32 32 32 32
$28 35 35 35 35 35 35
$30 37 - 37 - 37 37
40 - - - 40 40
$32 - - 42 - 42 42
$36 45b) - - - 45P) 45P)
$40 55b) - - - 55P) 55

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
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Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

U

LU

Diamond Coring

mlalal=

Diamond Coring + Roughening Tool

Hammer Drilling:

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

Hammer drilling:
Cleaning for under water:

For all bore hole diameters do and all
bore hole depth ho.

Hammer drilled flooded holes and
diamond cored holes:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho .
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o) = Diamond cored holes with Hilti
< 2X 4 R roughening tool:
2 . g HEE e _ _
© Compressed air cleaning (CAC)
© ammm 2 for all drill hole diameters do and drill hole
TN
.2 depths ho .
£
()
&
= 330ml/11.1fl.ozz  3x
E[=‘ = ==500ml/16.91. oz 4x
i— ) = I .
Injection system preparation.
HDM 330/500
HDE 500 S e
<24
i b

Injection method for drill hole depth
her < 250 mm.

=
HTSZ & 2
= HIT-RE-M |
& = Injection method for drill hole depth
het > 250mm.

Injection method for overhead

application.
S HIT-OHC =
— HIT-OHW HIT-SZ
—=——T—d]HIT-RE-M
e Setting element, observe working time
¢ A7V |\ VI “twork”,

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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Injection mortar system

1 T ST T

Hiti HIT-RE 500 V3 Hilti HIT-RE 500 V3

Base material

HIT-RE 500 V3 injection mortar
Rebar design (EOTA TR023) / Rebar elements / Concrete

(available in 330, 500
¢ and 1400 ml cartridges)

Hilti HIT-RE 500 V=

Rebar B500 B
(68 - $40)

Benefits

Foil pack: HIT-RE 500 V3

Load conditions

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

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

J

2 = i Y

Concrete Concrete Dry concrete  Wet concrete Static/ Seismic, Fire
(non- (cracked) quasi-static ETA-C1 resistance
cracked)
Installation conditions Other informations
| @0 SAFEET | C € |
Hammer Diamond Hilti SafeSet European PROFIS
drilling coring technology Technical conformlty Rebar
Assessment design
Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical assessment 2

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.




=T

Static and quasi-static loading

Concrete

Maximum design bond strength according to
Hit Rebar Method design
\2

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 3,4 3,7 4,0 4,3
034 1,6 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
$36 1,6 1,9 2,2 2,6 2,9 3,2 3,5 3,8 4.1
$40 1,5 1,8 2,1 25 2,8 3,1 3,4 3,7 3,9
Diamond coring wet

08 - 912 1,6 2,0 23 2,7 3,0 3,4 3,7 4,0 4,0
014 - ¢ 16 1,6 2,0 2,3 2,7 3,0 3,4 3,7 3,7 3,7
$18 - $32 1,6 2,0 2,3 2,7 3,0 3,4 34 3,4 3,4
034 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 1,5 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 [fudpo = TrRelYmp] in N/mm2 for good bond conditions

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

Temperature - Rebar - size
Drilling method
range $8 | 910 | $12 | $14 | 16 | $20 | $25 | $28 | $30 | $32 | $36 | $40
Hammer drilled holes 6,3 19519519595 |95 |87 |87 |87 |87 |67 |79
Hammer drilled holes
with hollow drill bit Sl 7 |95 95]95195187 )87 - - - -
| 40°Cj24° ¢ Diamondcoredholes || | _ 95|95 95|87 87| - | - | - | -
with roughening tool
Diamond cored holes 5 5 5 5 5 5 5 5315353 - -
Hammer drilled holes | 3 o | 57 | 57 | 57 | 57 | 57 |52 |52 |52 |52 | - | -
in water filled holes
Hammer drilled holes 47 1737373 |6,7|6,7|6,7|63)|63)|63]|57]5,0
Hammer drilled holes
with hollow drill bit S |73 |67 6767 )63 - - - -
II: 70°C/a3e ¢ Di@mond cored holes | ||\ 7467167 (67163 - | - | - | -
with roughening tool
Diamond cored holes 3613636 |36|31]33|33|33]|33]3,3 - -
Hammer drilled holes | » g | 4 3| 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 |67 |67 |73|73]|73
Hammer drilled holes
I: 40°C/24° C  with hollow drill bit - | - |83]63163 67 )67 1731 - | - | - | -
Diamond cored holes ) ) - 63|63 676773/ - - - -
with roughening tool
Hammer drilled holes 27 147 15353 [53|53|53|53]53]5,3
Hammer drilled holes
[l: 70°C/43° C with hollow drill bit ) ) 5353153153153 - ) ) )
Diamond cored holes ) ) - |53|53|53|53|53]| - - - -
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 | $16 | 920 | $25 | $28 | $30 | $32 | $36 | $40
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 /bmin and the minimum lap length Zomin 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
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Amplification factor aj, for the min. anchorage length and min. lap length

All allowed hammer drilling methods and diamond coring with Hilti roughening tool TE-YRT £
Rebar - size Concrete class %
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60 %
¢8 - $40 1,0 w
Diamond coring wet g
08 - §12 1,0 ()
014 - $36 Linear interpolation between diameters 6
$40 1,0 1,0 1,0 1,0 1,2 1,3 1,4 1,4 1,4
Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions
Hammer drilling
PR, ce:ocr;ggit fod fod,p lo.min® lomin? | lbd,y,e2=1> GI::):ZA) Iidz’zl’)'.:%';/" Inax®
[N/mm?] | [N/mm?] | [mm] [mm] [mm] [mm] [mm] [mm]
48 C20/25 2,3 6,3 200 113 378 265 138 1000
C50/60 4,3 6,9 200 100 202 142 126 1000
$10 C20/25 2,3 9,3 213 142 473 331 142 1000
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
o14 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
625 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
932 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,= az= as= as= 1. - (design for yielding)

4) Anchorage length for simply supported connections in case of: a41= a3= as= 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;= as= 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

[0
©
g 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
g TE-YRT
o : Concrete class
= Rebar - size
o C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
g $10 - $32 2,0 2,3 2,7 3,0 3.4 3,7 4,0 4,3
= 634 2,0 2,3 2,6 2,9 3,3 3,6 3,9 4,2
8 $36 1,9 2,2 2,6 29 3,2 3,5 3,8 4,1
© $40 1,8 2,1 2,5 2,8 3,1 34 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 34 3,4 3,4
$34 1,9 2,3 2,3 2,3 2,3 2,3 23 2,3
$36 1,9 2,2 2,2 2,2 2,2 2,2 2,2 2,2
$40 1,8 2,1 21 21 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 design value of the bond resistance fvai under fire exposure has to be calculated by the following equation:

Y
Foafi = kpsi(0) fpa- y £

If § > 42°C: mr

651.24 - 1115

If 8 >305°C: kyri(68) = foas = 1,0
kb_ﬂ(e) =0.0
foafi = Design value of the bond resistance in case of fire in N/mm?
@) = Temperature in °C in the mortar layer.
kp,ri(8) = Reduction factor under fire exposure.
foari(0) = Design value of the bond resistance in N/mm? in cold condition according to Table C2 or C3

considering the concrete classes, the rebar diameter, the drilling method and the bond conditions
according to EN 1992-1-1.
Yc = Partial safety factor according to EN 1992-1-1

¥, i = Partial safety factor according to EN 1992-1-2

For evidence under fire exposure the anchorage length shall be calculated according to
EN 1992-1- 1:2004+AC:2010 Equation 8.3 using the temperature-dependent bond resistance foq;i.
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According to MRF 1526054277 / B //

a) Anchoring application
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g 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
6 resistance classes F30 to F240 (yield strength fyk = 500 N/mm?2 and concrete class C20/25) according EC2
Rebar-size Max. Fs 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 29
250 13,8 11,7 10,0 7,1 4,8
¢8 168 290 15,1 13,5 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
110 5,8 24 1,1 0,6 0,0 0,0
150 10,1 6,5 3,8 2,5 1,2 0,5
190 14,5 10,8 8,1 6,0 3,3 2,0
230 18,8 15,1 12,4 10,3 6,7 44
300 22,7 20,0 17,9 14,3 11,2
910 26,2 340 24,3 22,2 18.6 15.6
360 26.2 24,4 20,8 17,7
380 ’ 26,2 26.2 23,0 19,9
410 ! 26,2 26.2 23,1
440 ' 26,2
140 10,9 6,5 3,5 2,3 1,0 0,3
200 18,7 14,3 11,0 8,5 4,8 3,0
260 26,5 22,1 18,8 16,3 12,0 8,3
320 34,3 29,9 26,6 24,1 19,8 16,1
350 33,8 30,5 28,0 23,7 20,0
612 37,1 390 35,7 33,2 28,9 25,2
410 377 35,8 31,5 27,8
430 ’ 37,7 377 34,1 30,4
460 ’ 37,7 377 34,3
490 ' 37,7
160 15,7 10,6 6,7 4.4 2,3 1,1
220 24,8 19,7 15,8 12,9 8,0 5,1
280 33,9 28,8 24,9 22,0 17,0 12,7
340 43,0 37,9 34,1 31,1 26,1 21,8
400 47,0 43,2 40,2 35,2 30,9
914 513 430 47,7 44,8 39,7 35,4
460 513 49,3 44,3 40,0
480 ’ 51,3 513 47,3 43,0
510 ' 51,3 513 47,6
540 ' 51,3
180 21,4 15,5 11,2 7.8 4,3 2,5
240 31,8 25,9 21,6 18,2 12,5 8,2
$16 67 300 42,2 36,3 32,0 28,6 22,9 18,0
360 52,6 46,8 42,4 39,0 33,3 28,4
450 67,0 62,4 58,0 54,6 48,9 44,0
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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/mmz2 and concrete class C20/25) according EC2 %
. Max. Fs 1 linst Fire resistance of bar in [kN] 2
Rebar-size | "Ny | [mmy R30 R60 R90 R120 R180 R240 3
480 63,2 59,8 54,1 49,2
510 65,1 59,3 54,4
530 67,0 670 62,8 57,8 )
560 ’ 67,0 670 63,0 _8
590 ' 67,0 o
220 35,5 28,1 22,6 18,5 11,4 7,3 %
280 48,5 41,1 35,6 31,5 24,3 18,1 ©
340 61,5 54,1 48,6 44,5 37,3 31,1 2
400 74,5 67,1 61,7 57,5 50,3 441 &
460 87,5 80,1 74,7 70,5 63,3 57,1 5
$20 104,7 540 97,5 92,0 87,8 80,6 74,5
580 100,7 96,5 89,3 83,1
600 100,8 93,6 87,5
620 104,7 104,7 e 98,0 91.8
660 ' 104,7 104.7 100,5
680 ' 104,7
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Anchoring application beam-wall connection with a concrete cover of 40 mm

(0]
© . Max. Fst linst Fire resistance of bar in [KN]
2 Rebar-size | = \; [mm] R30 R60 R90 R120 R180 R240
8 100 4.9 18 0.8 04 0.0 0.0
140 8.4 50 2.9 1.9 0.7 0.2
180 11.9 8.5 6.2 45 23 13
* 220 15.4 11.9 9.7 8.0 4.9 31
S 48 6.6 240 13.7 14 9.7 6.6 43
5 : 280 14.9 13.2 10,1 76
= 310 605 15,8 12,7 10,2
= 330 ! 16,8 55 14.4 11.9
kS 360 ’ 16,8 58 14.5
& 390 ' 16,8
S 110 73 31 15 0.9 0.0 0.0
O 150 16 73 45 3.0 13 0.6
190 15.9 1.7 8.9 6.7 35 2.1
230 203 16.0 13.2 1.0 7.2 46
290 225 19.7 175 13.7 10,5
910 26,2 330 24.0 21.0 18.0 14.9
350 563 24.0 20.2 17.0
370 : 26,2 565 223 19.2
410 ’ 26,2 562 236
440 ’ 26,2
140 126 75 43 28 11 0.3
200 204 15,3 1.9 93 52 3.2
260 28.2 231 19.7 17.1 12,5 8.8
320 36.0 30.9 276 250 203 16.6
340 335 30.2 276 22.9 19.2
912 3n.1 380 35.4 32.8 28.1 24.4
400 - 354 30.7 27.0
420 ! 377 — 333 206
460 ’ 377 — 34.8
490 : 377
160 17.8 18 7.9 5.2 25 1.2
220 26.9 20.0 17.0 13.9 85 55
280 36.0 30.0 26.1 23.0 17.6 13,2
340 451 39.1 35.2 32.1 26.7 224
390 46.7 428 39.7 34.3 20.9
914 513 430 48.8 458 404 36.0
450 s1a 48.8 43.4 39.0
470 ! 513 — 46.4 42.1
510 ’ 513 13 48.1
540 ' 513
180 238 16.9 12,5 9.0 46 2.7
240 34.2 27.3 22.9 194 13.2 8.7
300 446 37.7 33.3 298 236 18.6
360 55.0 48.2 437 40.2 34.0 29.0
430 60.3 55.8 523 46 1 412
916 67 470 62.7 59.3 53.1 481
500 - 64.5 58.3 53.3
520 ! 67.0 50 617 56.8
560 ’ 67,0 - 63.7
580 : 67.0
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Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN] -
[KN] [mm] R30 R60 R0 R120 R180 R240 3
220 38.4 29.8 24.2 1.9 12,2 7.8 o
300 55.7 47.2 416 37.3 205 233 3
380 73.1 64.5 58.9 54.6 46.8 406
460 90.4 81.9 76.3 71.9 64.2 57.9
530 97.0 91.4 87.1 79.3 73.1
$20 104.7 570 100,1 95,8 88,0 81,8 £
600 o 102,3 94.5 88.3 <
620 ’ 104,7 e 98.9 92.6 c
650 ' 104,7 e 99.1 =
680 ! 1047 8
280 64.2 53.6 466 411 31.4 237 E
370 88.6 77.9 70.9 65.5 55.8 48.0 z
460 113.0 102,3 95.3 89.9 80.2 72.4 O
550 137.4 126.7 119.7 1143 104.6 96.8
650 153.8 146.8 1414 131.7 123.9
925 163,6 690 157.7 152.2 1425 134.7
720 e 160.4 150.7 142.9
740 ’ 163,6 — 1561 148.3
770 ! 163,6 — 156.4
800 : 163.6
310 81.1 69.1 613 55.2 443 35.6
370 99.3 87.3 79.5 73.4 62.5 53.8
430 1175 1055 97.7 91.6 80.7 72.0
490 135.7 123.7 115.9 109.8 98.9 90.2
550 153.9 141.9 134.1 128.0 117.2 108 4
610 172.1 160 1 152.3 146.2 1354 126.6
$28 205,3 670 190.3 178.3 170.5 164.4 153.6 144.8
720 1935 185.7 179.6 168.7 160.0
760 197.8 191.8 180.9 172.2
790 200.0 190.0 181.3
810 205.3 205,3 - 196.1 187.3
850 ' 205,3 — 1995
870 : 205.3
350 106.5 92.8 83.9 76.9 64.5 54.6
410 127.3 1136 104.7 97.8 85.3 75.4
470 148 1 1345 1255 118.6 1061 96.2
530 168.9 155.3 1463 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
$32 268,1 710 231.4 217.7 208.7 201.8 189.4 179.4
820 2558 246.9 240.0 227.5 217.6
860 260.8 253.8 241.4 231.4
890 —_ 264.2 251.8 241.8
910 ’ 268,1 —_ 258.7 248.8
940 : 268,1 681 259.2
970 ! 268.1
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b) Overlap joint application

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

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

Fs, 7 < (finst— Cr)- ¢ - T - fog,FIRE Where: (Linst — Cr) > /s

ls = lap length
) = nominal diameter of bar

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

but may not be assumed to be more than 80 ¢

fos,FIRE = bond stress when exposed to fire

Critical temperature-dependent bond stress, fod,rire, cOncerning “overlap joint” for Hilti HIT-RE 500 V3
injection adhesive in relation to fire resistance class and required minimum concrete coverage c.

by

(9.4

Cq

AN

Clear concrete cover ¢ Max. bond stress, tc [N/mm?]

[mm] R30 R60 R90 R120 R180 R240
30

40 0,8

50 1,1

60 1,5

70 2.1 0,9

80 29 1,2

90 3,5 1,5 0,9

100 1,8 1,1 0,8

110 23 1,4 1,0

120 2,8 1,6 1,2

130 3,4 2,0 1,4 0,9

140 3,5 2,3 1,6 1,0

150 2,8 1,9 1,1 0,8
160 3,3 22 1,3 0,9
170 3,5 25 1,5 1,1
180 29 1,7 1,2
190 3,4 1,9 1,4
200 3,5 22 1,5
210 25 1,7
220 2,8 1,9
230 3,1 2,1
240 3,5 2,3
250 2,6
260 2,9
270 3,2
280 3,5
290
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Materials

Properties of reinforcement
Designation Material
Reinforcing bars (rebars)

Concrete

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

Fitness for use

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

These tests show an excellent behaviour of the post-installed connection made with HIT-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 171 + 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 o] 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 66-1012Q.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
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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

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

Temperature Working time in which s : : : :
of the rebar can be inserted and Initial curing time Curing time before rebar
base material adjusted tgel Leureini can be fully loaded teure
5°C<Tem<-1°C 2h 48 h 168 h
0°C<Tem<4°C 2h 24 h 48 h
5°C<Tem<9°C 2h 16 h 24 h
10°C<Tem< 14 °C 1,5h 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 6h
30°C<Tem <34 °C 15 min 3h 5h
35°C<Tem <39°C 12 min 2h 45h
Tem =40 °C 10 min 2h 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 | 910 | ¢12 | 914 | 916 | ¢18 | $20 | 25 | ¢28 | 932 | ¢34 | $36 | $40

Rotary hammer TE 2 (-A)- TE 40(-A) TE40 — TE8O

Blow out pump (hef < 10-d) -

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

Other tools

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

Minimum concrete cover cmin Of the post-installed rebar

i : Minimum concrete cover Cmin [mMm]
Drilling method | Bar diameter [mm] o rilling aid | With drilling aid
Hammer drilling $ <25 30+0,06-kv=22-¢ [30+0,02-k=22"-¢
(HD) and (HDB) 225 40+0,06-L=22-¢ |40+0,02-,=2-¢
Compressed air $<25 50 + 0,08 - Iv 50 + 0,02 - Iy
drilling (CA) 225 60+0,08-1,=22-¢ |60+0,02-,=2-¢
Diamond coring in ¢ <25 Drill stand works like | 30 +0,02-1v22 - ¢
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 $=225 40+0,06-v=22-¢ |40+0,02-v=22-¢
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Dispenser and corresponding maximum embedment depth £y max

: HDM 330, HDM 500 | HDE 500 %
Rebar — size [mm] o
£y,max [mm] S
8 1000 1000 ©
$10 1000 1000
$12 1000 1200 7
$14 1000 1400 o
916 1000 1600 S
$18 700 1800 ©
$20 600 2000 <
$22 500 1800 I=
024 300 1300 2
$25 300 1500 O
926 300 1000
$28 300 1000
$30 1000
$32 700
$34 - 600
$36 600
$40 400
Drilling diameters
Diamond coring
Hammer drill Hollow Drill Compressed With
Rebar - size (HD) Bit (HDB)" air drill (CA) | pDry (PCC)” | Wet (DD) | roughening
tool (RT)?
do [mm]
c:m : w1 p O > 5T
T e ng O O —
08 12 (102) - - - 12 (102) -
$10 14 (122) 14 (122) - - 14 (12 2) -
¢12 16 (142) 16 (14 2) 17 - 16 (142) -
o14 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
024 32 (302) 32 (302) 32 - 32 32
925 32 (302) 32 (302) 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...

e 0),
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 to 25,2 25 25
28 27,9 to 28,2 28 28
30 29,9 to 30,2 30 30
32 31,9t0 32,2 32 32
35 34,9 to 35,2 35 35

Minimum roughening time tioughen (troughen [sec] = hef [mm]/10)

het [mMm] troughen [SE€C]
0 to 100 10

101 to 200 20

201 to 300 30

301 to 400 40

401 to 500 50

501 to 600 60

Setting instructions

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

Safety regulations.

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

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlalals

Diamond Drilling (DD)

L

Diamond Drilling + Roughening Tool

(DD+RT)
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Hammer Drilling:

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.
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Hammer Drilling: e
Compressed air cleaning (CAC) %
for all drill hole diameters do and drill hole O
depths ho < 20-d. (S
2
®)
2x | 2x
<mu)p <muu)p

I,

Diamond cored holes:

Compressed air cleaning (CAC)

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

Diamond cored holes with Hilti
roughening tool:

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

ARV
WYY

Injection system preparation.

P 8000 D

Injection method for drill hole depth
hef < 250 mm.

EF}-SZ E

=T ]
HIT-RE-M

Injection method for drill hole depth
hef > 250mm.




Injection method for overhead
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application.
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8 ® Setting element, observe working time
€ “bork”.
)
e
(@)
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d Id g S
= Setting element for overhead

applications, observe working time “twork”.

@ twork

e T e e T e Apply full load only after curing time
[V Vd ViV Vd Vd P Vi P Vi P Vi i Vi P Vi V)
lzzigciciziziccaa
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“tcure“ .
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HIT-HY 200 injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

L UL

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

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

PO OV D

S Ay R Ry A, A s
I, ™ g? e’ e’ ' g ¢ 1L
o agr e — =

TG Tk

D —
R I R ——————
O WL E——

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

Base material

100 Years
Design Life

Concrete
(cracked)

Concrete
(uncracked)

Load conditions

— - W

Static/ Seismic, Fatigue Fire
quasi-static ETA-C1, C29 ETAY resistance

Hilti HIT- HY 200-A

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

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

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

Anchor rod:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
(M8-M30)
Internally threaded
sleeve:
HIS-N
HIS-RN
(M8-M20)
Anchor rod:
HIT-Z
HIT-Z-F
HIT-Z-R
(M8-M20)

Anchor rod:

HAS-D
(M12-M20)

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 Approved for seismic
performance category C1, C2%

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

- 100 years service lifetime
resistance®

- Small edge distance and anchor
spacing possible

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

Three mortar versions: HY-200-R
and HY-200-R V3 for slow cure
applications and HY 200-A for
fast cure applications

Hammer Diamond Hilti Variable Small edge
drilled holes drilled holes SafeSet embedment distance and
technology depth spacing
Other information
x* * .
N | |highMo
European CE Corrosion High PROFIS
Technical conformity  resistance® corrosion Engineering
Assessment resistance® Design
Software

a) HIS-N internally threaded sleeves not approved for Seismic category C2.

b) High Corrosion resistant rods available only for HAS-U. Corrosion resistant rods available for HAS-U and HIS-N.
c) Diamond drilling covered for HIT-Z rods. Diamond drilling only with Roughening Tool (RT) for HAS-U and HIS-N.
d) Only for HAS-D rods.
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Approvals / certificates

Q
Description Product Authority / Laboratory | No. /date of issue ©
. HY 200-A . g
European Technical Assessment 2 DIBt, Berlin ETA-11/0493 / 2019-08-30 2
(Anchor) (@)
European Technical Assessment? | HY 200-A (HIT-Z) | DIBt, Berlin ETA-12/0006 / 2020-10-28
: HY 200-R : &
European Technical Assessment @ DIBt, Berlin ETA-12/0084 / 2019-08-28 o
(Anchor) S
c
European Technical Assessment @ ?H\TTZ %JR V3 DIBt, Berlin ETA-19/0632 / 2020-10-28 ‘_ci
o
European Technical Assessment? | HY 200-R (HIT-Z) | DIBt, Berlin ETA-12/0028 / 2020-10-28 e
(@)
European Technical Assessment ® ?H\(AZS?SBA/R/R V3 | Dit, Berlin ETA-18/0972 / 2020-05-13 o
European Technical Assessment @ ?HXZS?SBA/R/R V3 DIBt, Berlin ETA-18/0978 / 2020-05-13
i HY 200-A .
European Technical Assessment @ (HIT-Z-D) DIBt, Berlin ETA-15/0296 / 2020-05-13
. HY 200-A .
European Technical Assessment (HIT-Z-D) DIBt, Berlin ETA-15/0802 / 2020-04-15
Shockproof fastenings in civil HY 200-A/R Federal Office for Civil BZS D 13-604 / 2013-12-31
defence installations Protection, Bern BZS D 13-603 /2013-12-31
Fire test report HY 200-A/R IBMB, Brunswick 3502/676/12 | 2017-09-15

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

Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- One typical embedment depth, as specified in the table

- One anchor material, as specified in the tables

- Concrete C 20/25

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

b) HIT-Z and HAS-D are suitable for permanent loading without any load reduction. ys,s is not considered for this element.

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

Anchorage depthV

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | M27 | M3
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

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

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

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

§ Anchor size | M8 [ m10 | M12 | mM16 | M20 | M24 | m27 | M30
= Uncracked concrete
© HAS-U 5.8 18,0 | 290 | 420 | 68,7 | 109 | 150 | 183 | 218
HAS-U 8.8 290 | 420 | 56,8 | 68,7 | 109 | 150 | 183 | 218
" HAS-U A4 26,0 | 410 | 56,8 | 68,7 | 109 | 150 | 183 | 218
o) Tension Nrk HAS-U HCR kN] | 29,0 | 42,0 | 56,8 | 68,7 | 109 | 150 | 183 | 218
‘T_é HIS-N 8.8 25,0 | 46,0 | 67,0 | 109 | 116 - - -
a HIT-Z 2 240 | 380 | 50,0 | 859 | 1188 - - -
< HAS-D - - | 492 | 688 | 109 - - -
€ HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 880 | 115 | 140
2 HAS-U 8.8 150 | 230 | 340 | 63,0 | 980 | 141 | 184 | 224
O HAS-U A4 13,0 | 200 | 30,0 | 550 | 86,0 | 124 | 115 | 140
Shear Vrk HAS-U HCR [kN] | 15,0 | 23,0 | 340 | 63,0 | 980 | 124 | 161 | 196
HIS-N 8.8 13,0 | 230 | 340 | 63,0 | 58,0 - - -
HIT-Z ® 12,0 | 190 | 27,0 | 48,0 | 73,0 - - -
HAS-D - - 340 | 63,0 | 149 - - -
Cracked concrete
HAS-U 5.8 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HAS-U 8.8 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HAS-U A4 151 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
Tension Nrk HAS-U HCR kN] | 15,1 | 21,2 | 352 | 481 | 76,3 | 105 | 128 | 153
HIS-N 8.8 247 | 39,7 | 48,1 | 76,3 | 101 - - -
HIT-Z ® 20,2 | 29,4 | 39,7 | 60,1 | 832 - - -
HAS-D - - 344 | 481 | 76,3 - - -
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 880 | 115 | 140
HAS-U 8.8 15,0 | 23,0 | 340 | 63,0 | 980 | 141 | 184 | 224
HAS-U A4 13,0 | 20,0 | 30,0 | 550 | 860 | 124 | 115 | 140
Shear Vrk HAS-U HCR [kN] | 15,0 | 23,0 | 340 | 63,0 | 980 | 124 | 161 | 196
HIS-N 8.8 13,0 | 230 | 340 | 63,0 | 58,0 - - -
HIT-Z @ 12,0 | 190 | 27,0 | 48,0 | 73,0 - - -
HAS-D - - 340 | 63,0 | 149 - - -

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

&)
Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | M27 [M30 ©
Uncracked concrete g
HAS-U 5.8 12,0 | 193 | 28,0 | 458 | 72,7 | 99,8 122 | 146 =
HAS-U 8.8 193 | 280 | 37,8 | 458 72,7 | 99,8 122 | 146
HAS-U A4 139 | 21,9 | 316 | 458 | 72,7 | 99,8 | 80,4 | 98,3
Tension Nrd HAS-U HCR [kKN] | 193 | 28,0 | 37,8 | 4538 72,7 | 99,8 122 | 146 g
HIS-N 8.8 16,7 30,7 44,7 72,7 77,3 - - - G
HIT-Z® 16,0 | 253 | 333 | 573 | 79,2 - - - S
HAS-D - - 32,8 | 45,8 72,7 - - - =
HAS-U 5.8 7,2 120 | 168 | 31,2 | 488 | 70,4 | 92,0 | 112 2
HAS-U 8.8 120 | 184 | 272 | 504 | 784 113 147 | 179 GE,
HAS-U A4 8.3 128 | 19,2 | 353 | 55,1 | 79,5 | 48,3 | 58,8 6
Shear Vrd HAS-U HCR [kN] | 12,0 | 184 | 27,2 | 504 | 784 | 70,9 | 92,0 | 112
HIS-N 8.8 10,4 184 | 27,2 | 50,4 | 46,4 - - -
HIT-Z® 9,6 152 | 216 | 384 | 584 - - -
HAS-D - - 27,2 | 50,4 119 - - -
Cracked concrete
HAS-U 5.8 101 | 141 | 235 | 321 | 50,9 | 69,9 | 854 | 102
HAS-U 8.8 10,1 141 | 235 | 321 50,9 69,9 | 854 | 102
HAS-U A4 101 | 141 | 235 | 321 | 50,9 | 699 | 804 |98,3
Tension Nrd HAS-U HCR [KN] | 10,2 | 14,1 | 235 | 321 | 50,9 | 69,9 | 854 | 102
HIS-N 8.8 165 | 265 | 32,1 | 509 | 674 - - -
HIT-Z 13,4 196 | 26,5 | 40,1 55,4 - - -
HAS-D - - 229 | 32,1 50,9 - - -
HAS-U 5.8 7,2 120 | 168 | 312 | 488 | 70,4 | 92,0 | 112
HAS-U 8.8 120 | 184 | 272 | 504 | 784 113 147 | 179
HAS-U A4 8.3 128 | 19,2 | 353 | 551 | 79,5 | 48,3 |58,8
Shear Vrd HAS-U HCR [kN] | 12,0 | 184 | 27,2 | 504 | 784 | 709 | 92,0 | 112
HIS-N 8.8 104 | 184 | 27,2 | 50,4 | 464 - - -
HIT-Z® 9,6 152 | 216 | 384 | 584 - - -
HAS-D - - 27,2 | 50,4 102 - - -

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

Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | mM27 [M30
Uncracked concrete
HAS-U 5.8 8,6 13,8 20,0 32,7 51,9 71,3 87,1 | 104
HAS-U 8.8 13,8 20,0 27,0 32,7 51,9 71,3 87,1 | 104
HAS-U A4 9,9 15,7 22,5 32,7 51,9 71,3 57,4 |70,2
Tension Nrd HAS-U HCR [kN] 13,8 20,0 27,0 32,7 51,9 71,3 87,1 | 104
HIS-N 8.8 11,9 21,9 31,9 51,9 55,2 - - -
HIT-Z 11,4 18,1 23,8 40,9 56,6 - - -
HAS-D - - 23,4 32,7 51,9 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 |80,0
HAS-U 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 | 128
HAS-U A4 6,0 9,2 13,7 25,2 39,4 56,8 34,5 (42,0
Shear Vrd HAS-U HCR [kN] 8,6 13,1 19,4 36,0 56,0 50,6 65,7 |80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 33,1 - - -
HIT-Z 6,9 10,9 15,4 27,4 41,7 - - -
HAS-D - - 19,4 36,0 85,1 - - -
Cracked concrete
HAS-U 5.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
HAS-U 8.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
HAS-U A4 7,2 10,1 16,8 22,9 36,3 49,9 57,4 |70,2
Tension Nrd HAS-U HCR [kN] 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
HIS-N 8.8 11,8 18,9 22,9 36,3 48,1 - - -
HIT-Z 9,6 14,0 18,9 28,6 39,6 - - -
HAS-D - - 16,4 22,9 36,3 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 |80,0
HAS-U 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 128
HAS-U A4 6,0 9,2 13,7 25,2 39,4 56,8 345 42,0
Shear Vrd HAS-U HCR [kN] 8,6 13,1 19,4 36,0 56,0 50,6 65,7 |80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 48,1 - - -
HIT-Z 6,9 10,9 15,4 27,4 41,7 - - -
HAS-D - - 19,4 36,0 72,7 - - -
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Fatigue resistance

All data in this section applies to:

- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Minimum base material thickness

- Concrete C 20/25

)
3
)
S
o
=
o
O

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

Anchorage depth 8

Anchor size | M12 M16 M20 =

HAS-D e

Embedment depth [mm] 100 125 170 O

Base material thickness [mm] 130 160 220

HIT-Z-D TP, HIT-Z-R-D TP

Embedment depth [mm] - 125 -

Base material thickness [mm] - 160/225 -

Characteristic resistance under tension, shear and combined fatigue load in concrete (design method I
acc. to TR 061) for HAS-D

Anchor size | M12 ‘ M16 ‘ M20
Tension fatigue load

Steel failure

Characteristic resistance ANRK,s,0,0 [kN] 20,1 ‘ 34,0 ‘ 43,5
Partial factor YMs,N fat [-] 1,35

Concrete failure

Effective embedment depth et [mm] 100 ‘ 125 ‘ 170
Reduction factor?) TN, fatoo [l 0,693

Partial factor YMc fat [-] 1,5

fastenergrovp Y 8 0,79

Shear fatigue load

Steel failure

Characteristic resistance AVRk,s,0, [KN] 8,2 15,0 21,1
Partial factor YMs,V fat [-] 1,35

Concrete failure

Effective length of fastener It [mm] 100 125 170
g:tegrt:\e/? outside diameter of o [mm] 14 18 24
Reduction factor? TNk.c,V,fateo [-] 0,652

Partial factor YMc,fat [-] 1,5
g

Combined fatigue load

Exponent for combined fatigue _sn [-] 1,5

load O [-] 1,5

1) ANRk,(c,sp),O,x = Nk.c,N,fato " NRk,(c,sp) with NRk,(c,sp) according to ETA-18/0972, AVRk,(c,cp),O,x = Nk, fato VRk,(c,cp) with VRk,(c,cp) according to ETA-
18/0972.
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Characteristic Wohler curve under tension and shear fatigue load
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Characteristic resistance under tension, shear and combined fatigue load in concrete (design method Il

acc.to TR 061) for HIT-Z-(R)-D TP
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concrete failure

Anchor size ‘ M16
Tension fatigue load

Steel failure

Characteristic resistance HIT-Z-D TP ANRKs,0, [KN] 18,8
Characteristic resistance HIT-Z-R-D TP ANRK;s,0,0 [KN] 12,4
Partial factor YMs N fat [-] 1,35
Concrete failure

Effective embedment depth het [mm] 125
Reduction factor? Nk fate [-] 0,50
Partial factor YMc fat [-] 15
Load transfer factor for fastener group WEN [-] 0,79
Shear fatigue load

Steel failure

Characteristic resistance HIT-Z-D TP AVRk,s,0,00 [KN] 8,0
Characteristic resistance HIT-Z-R-D TP AVRk,s,0, [kN] 8,0
Partial factor YMs,V fat [] 1,35
Concrete failure

Effective length of fastener It [mm] 125
Effective outside diameter of fastener dnom [mm] 18
Reduction factor?) TkcV.fatoo [-] 0,50
Partial factor YMc,fat [-] 15
Load transfer factor for fastener group YEV [-] 0,75
Combined fatigue load

Exponent for combined fatigue load under Olsn [-] 14
steel failure HIT-Z-D TP '
Exponent for combined fatigue load under

steel failure HIT-Z-R-D TP Qs [ L1
Exponent for combined fatigue load for e [] 15

1) ANRk,(c,sp),O,x: Mk,c,N fat,o * NRk,(c,sp) with NRk,(c,sp) according to ETA-15/0296

15/0296

) AVRk,(c,cp),O,x = Nk.c,Vfato VRk,(c,cp) with VRk,(c,cp) according to ETA-




Characteristic Wohler curve under tension and shear fatigue load
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Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- Concrete C 20/25

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Installation temperature range -10°C to +40°C

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

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

Anchorage depth for seismic C2

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | mM27 | M30
HAS-U

Embedment depth her mm)| - [ - | - | 125 | 170 [ 220 | - | -
HIT-Z

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

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 | M27 | M30
Tension Nexsss o0 8.8 [kN] — - " | 245 | 459 | %54 | - -
' HIT-Z - - 22,0 51,1 70,7 - - -
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 Nrdseis HASU 88 [kN] —— - , 163 ] 306 | 369 - -
’ HIT-Z? - - 14,7 34,1 47,1 - - -
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.
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% Anchorage depth for seismic C1
S Anchor size | M8 | M10 | M12 | M16 | M20 [ M24 | M27 | M30
S HAS-U
Embedment depth her mm]] - | 90 | 110 | 125 | 170 | 210 | 240 | 270
HIT-Z
g Embedment depth Net [mm]| 70 90 110 145 180 - - -
S Base material thickness h [mm]| 130 150 170 245 280 - - -
S
‘_g Characteristic resistance in case of seismic performance category C1
€ Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
8 ) HAS-U 8.8 - 14,7 29,0 44,0 72,5 99,6 122 145
O Tension Nrk seis HIT-Z 9. HIT-Z-R [KN] 171 25.0 338 511 70.7 a - .
Shear Vet HAS-U 8.8 [kN] - 23,0 34,0 63,0 98,0 141 184 224
’ HIT-Z ®; HIT-Z-R 8,5 12,0 16,0 28,0 45,0 - - -

a) Hiltianchor 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 Nese HAS-U 8.8 N |— 98 | 194 | 293 | 484 | 66,4 | 81,1 | 96,8
Rlseis HIT-Z : HIT-Z-R 11,4 | 16,7 | 2255 | 341 | 471 - - -
HAS-U 8.8 - 184 | 272 | 50,4 | 784 | 113 | 145 | 173
Shear VR sei kN . . : .
rases HTZ9 HTzR V68 | 96 | 128 | 224 | 360 | - - -

a) Hiltianchor 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)

Nominal tensile AM 8.8 (HDG) IN/mm?] 800 800 800 800 800 800 800 800

strength fuk

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)

. 640 640 640 640 640 640 640 640
Yield strength fy« AM 8.8 (HDG) [N/mm?]

HAS-U A4 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
HAS-U HCR 640 | 640 | 640 | 640 | 640 | 400 - -
Stressed cross- o | [mm? | 36,6 | 580 | 843 | 157 | 245 | 353 | 459 | 561
section As
Moment of HAS-U [mm3] | 31,2 | 62,3 | 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 IN/mm?] 800 800 800 800 800
strength fu HIS-RN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 390 390 390 390 390
Yield strength 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 [ 51,5 108 169 256 238
section As Screw 36,6 58,0 84,3 157 245
Moment of HIS-(R)N - 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541
Mechanical properties for HIT-Z
Anchor size M8 M10 M12 M16 M20
Nominal tensile ~ HIT-Z(-F)? Nimme) 822 650 650 610 595
strength fuk HIT-Z-R 650 650 650 610 595
Yield strength fx HIT-Z(-F) @ T — 520 520 520 490 480
HIT-Z-R 520 520 520 490 480
Stressed cross-
section of thread  I1-2CH) mm? | 36,6 58,0 84,3 157 245
As
Momentor o TZLh Y [mm3 | 31,9 62,5 109,7 278 542

a)

Hilti anchor rod HIT-Z-F: M16 and M20.
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Material quality for HAS-U

Part ‘

Material

Zinc coated steel

Threaded rod,
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

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

Hilti Filling set (F)

Spherical washer: Electroplated zinc coated 25 um / (HDG) Hot dip galvanized = 45 um

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

Stainless Steel

Threaded rod,

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

HAS-U Ad Stainless steel 1.4401: 1.4404: 1.4578: 1.4571: 1.4439: 1.4362 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 resist

ant 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
Int. threaded Electroplated zinc coated = 5 pm

HIS-N sleeve
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized =5 pm
'Srl';et\t‘;eade‘j Stainless steel 1.4401,1.4571 EN 10088-1:2014

HIS-RN - -

S Screw 70 Strength class 70, A5 > 8 % Ductile; Stainless steel 1.4401; 1.4404, 1.4578; 1.4571;
1.4439; 1.4362

Material quality for HIT-Z

Part

Material

Threaded rod HIT-Z

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

Washer

Electroplated zinc coated = 5 um

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

Nut Electroplated zinc coated = 5 pm
HIT-Z-F Elon_gation at fracture > 8% duqtile _
Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Washer Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
Nut Multilayer coating, ZnNi-galvanized according to DIN 50979:2008-07
HIT-Z-R Elongation at fracture > 8% ductile; Stainless steel 1.4401, 1.4404 EN 10088-1:2014
Washer Stainless steel A4 according to EN 10088-1:2014
Nut Strength class of nut adapted to strength class of anchor rod.

Stainless steel 1.4401, 1.4404 EN 10088-1:2014




Material quality for HAS-D
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Part Material

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

Calotte nut Steel, electroplated zinc coated = 5 ym

Lock nut Steel, electroplated zinc coated = 5 ym

Setting information

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

Temperature range

Base material
temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

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

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 HIT-HY 200-R V3
Temperature Maximum . Maximum . Maximum .
. Minimum . Minimum . Minimum
Bif e EoEg| curing time RG] curing time BTG curing time
base material time g time 9 time 9
teure teure teure
twork twork twork
-10°C < Teu<s -5°C 1,5h 7h 3h 20 h 3h 20 h
-5°C < Tem<0°C 50 min 4 h 2h 8h 15h 8h
0°C < Tems5°C 25 min 2h 1h 4 h 45 min 4 h
5°C < Tem<10°C 15 min 75 min 40 min 2,5h 30 min 2,5h
10°C < Tem< 20°C 7 min 45 min 15 min 1,5h 15 min 1,5h
20°C < Tem< 30°C 4 min 30 min 9 min 1h 9 min 1h
30°C < Tem=40°C 3 min 30 min 6 min 1h 6 min 1h
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Setting details / Design parameters for HAS-U

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28 30 35
Eff. embedment depth and  hetmin ~ [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 - "ty | by + 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 Imml |- ) ) i J J
Effective fixture thickness t [mm] - h
with Hilti filling set feft fox = Tfs
Max. torque moment ©) Tmax [Nm] 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm] 40 50 60 75 90 115 120 140
Minimum edge distance Cmin [mm] 40 45 45 50 55 60 75 80
Critical spacing
for splitting failure Sersp - [mm] 2 Cersp

1,0 - hes for h/ her 2 2,00 Mt ]
Critical edge distance for
splitting failure © Corsp  [MM] | 4,6 het—1,8h  for2,0>h/het>1,3 135 |

2,26 her forh/ her< 1,3 ot e G

Critical spacing for concrete

) Scr,N mm 2C
cone failure o [mm] erN

Critical edge distance for

) CerN mm 1,5 het
concrete cone failure ° [mm] ©

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

a) hermin < Ner < hermax (her: embedment depth).

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

c) h: base material thickness (h = hyn).

HAS-U-... Marking:

Steel grade number and length
@ = _ _ _ — i E identification letter: e.g. 8L




Setting details / Design parameters 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 d””hef [mm] 90 110 125 170 205
hole depth ”
Minimum base material - L5 120 150 170 230 270 S
thickness G
Diameter of clearance hole c
in the fixture d [mm] 9 12 14 18 22 3

[3y]
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 - her forh/he=2,0 | "M
2,0

Critical edge distance for

Splitting failure @ Cer,sp [mm] 46hei—1,8h for2,0>h/he>1,3 13

2,26 het forh/he<1,3 10h, 226,
Critical spacing for
concrete cone failure SerN [mm] 2 Cern
Critical edge distance for Can (mmi 15 hr

concrete cone failure
Max. torque moment ©) 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) h: base material thickness (h = hyy).
b) Max. recommended torque moment to avoid splitting failure during Instalation with minimum spacing and
edge distance.

ot £ £ L -

Bore hole depth hy =
Embedment depth h_:
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Setting details / Design parameters for HAS-D

Anchor size M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 24
Diameter of element %z [mm] 12 16 20
nom
ngstcgwe anchorage and drill hole hef [mm] 100 125 170
Minimum drill hole depth ho [mm] 105 133 180
Minimum base material thickness Nmin [mm] 130 160Y /170 2209 /230
Pre-setting:
Maximum diameter of clearance hole ds [mm] 14 18 24
in the fixture
Through-setting:
Maximum diameter of clearance hole ds [mm] 16 20 26
in the fixture
. : tixmin _[mm] 12 16 20
Fixture thickness tixmex MM 200
Installation torgue moment Tinst [Nm] 30 50 80
— , : 2
Uncracked m:::mam zzzc;mg Sminucr  [MM] 80 60 80
concrete , 2)
distance Cminucr  [MmM] 55 60 80
Cracked m:g:mﬂm Zggzng Sminucr _[MM] 50 60 80
concrete distance Cminucr  [MmM] 50 60 80
1) The reverse side of the concrete member shall have no break-through after drilling.
2)  For min. edge distance Cmis = 80 mm, min. spacing Smin = 55 mm.
7 < e
1] _ ,’
I —\ Y
V VN7 R A R R A R )
o Al = u il —
VR <l
4% , ;
] } / -
1l AN
0 ke b
L n 1
Anchor dimension for HAS-D
Anchor size M12 M16 M20
Shaft diameter d [mm] 12,5 16,5 22,0
> 143 180 242
Fastener length | [mm]
< 531 565 623
Calotte nut SW [mm] 18/19 24 30
Lock nut SwW [mm] 19 24 30

Hilti sealing washer

EXDEHIE_~

a-svH

/Caloﬂe nut

Marking:
HAS-D M..x L

Letter code
(see Table A1)

Lock nut

Bonded expansion anchor type as well as bonded expansion anchor size and length
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Volume calculator app values per fastening point for HAS-D

Q
Anchor size M12 M16 M20 ©
Anchor length [mm] 160 185 200 220 280 e
Volume [ml] 12,2 15,2 19,0 22,5 44,0 3

Setting details / Design parameters for HIT-Z, HIT-Z-F and HIT-Z-R

n
Anchor size M8 M10 M12 M16 M20 E
Nominal diameter of drill bit  do [mm] 10 12 14 18 22 Q
minl  [mm] 80 95 105 155 215 ©
Length of anchor =
max | [mm] 120 160 196 420 450 3]
Nominal embedment depth ~ Pnommin [mm] 60 60 60 96 100 qE)
range? Nnom max [Mm] 100 120 144 192 220 6
Borehole condition 1 _
Min. base material thickness "™ [mml hinom + 60 mm hnom + 100 mm
Borehole condition 2 Ao [mm] Nnom + 30 mm hnom + 45 mm
Min. base material thickness ™" 2100 mm >45 mm
Maximum depth of drill hole  ho [mm] h —30 mm h—-2do
Pre-setting: D|qmeter pf di [mm] 9 12 14 18 29
clearance hole in the fixture
Through-settlng: Dlam_eter of di [mm] 11 14 16 20 o4
clearance hole in the fixture
Maximum fixture thickness  tix [mm] 48 87 120 303 326
Maximum f_|xtl_Jr_e thickness o [mm] a1 79 111 292 314
with seismic filling set
Installation HIT-Z, HIT-Z-F  Tinst [Nm] 10 25 40 80 150
torque
moment®  HIT-Z-R Tinst [Nm] 30 55 75 155 215
Critical spacing
for splitting failure Sersp - [mm] 2 Corsp
/by
1,5 hnom for h / hnom 2 2,35 2,35
Critical edge distance for ) > S
splitting failure® Cer,sp [mm] 6,2 hnom-2,0h for 2,35 > h/ hnom > 1,35 135
3,5 hnom fOI' h / hnom S 1,35 1;5'hnom 3,5'h,mm gis
Critical spacing for concrete
cone failure Sern - [mm] 2 Corn
Critical edge dlstgnce Corn [mm] 1.5 hnom
concrete cone failure

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

a) Hnommin < Nnom < hnommax (hnom: €Mmbedment depth).

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

c) h: base material thickness (h = hyn).

Pre-setting: Through-setting: Install anchor
Install anchor before positioning fixture through positioned fixture
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Drill hole ho > hnom
condition
@ I_ h“?."l -

r///,/'/z//,/////,'/////,/ 5 //,/////,'/ I{//,’/ \
AT S AI I ST II AT SIS /1SS, 7/
/////,/,//// / //,/ 1/, ALY S ’; I

7/ VAR NN S S T
_ vz IR
A A
Drill hole ALY BB\

7)1 ==
S/, 7 X Y7 7 ” Ve 2
condition /’// IR, N P////”N 1
@ //,, /s S eSS S S S N /0,

L ho= hnom thix J I

h

Drill hole condition 1 - non-cleaned borehole
Drill hole condition 2 = drilling dust is completely removed

Annular gap filled with
Hilti HIT-HY 200-A

Anchor dimension for HIT-Z

Anchor size M8 M10 M12 M16 M20
Lencth of anchor min ¢ o] 80 95 105 155 215
g max ¢ 120 160 196 420 450
Helix length Chielix [mm]| 30 or50 50 or 60 60 96 100
[4
CHelix —— o Marking -
LR @ e
WO W WS W || =7

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 fuffilled: Aireq < Aica

Required interaction area Aijca for HIT-Z

Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?2] 19200 40800 58800 94700 148000
Non-cracked concrete [mm?2] 22200 57400 80800 128000 198000

Effective area Ai, et of HIT-Z
Member thickness h 2 hnom +1,5-C

C
——r
= x E
7/
/
7/

/
2
/
/

hnom

15¢c

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

i

Single anchor and group of anchors with s > 3-.c  [MM?] | A; .4 = (6-C) - (hnom + 1,5-C) with ¢ 2 5-d
Group of anchors with s < 3-c [MM?] | Ajca = (3-C +) - (hnom +1,5.c) withc25-dands25-d




Member thickness h < hnom +1,5-C
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Single anchor and group of anchors with s > [mm?] | Ajca=(6-C)-h with ¢ 2 5-d g
Group of anchors with s < 3-c [mm?] |Ajca=(3c+s)-h withc=5-dand s =5-d g
O

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

Anchor size | M8 | wmiw0 | w12 M16 M20
Cracked concrete

Member thickness h = [mm] 140 200 240 300 370
Embedment depth hnom = [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
;‘S’{;‘;i%"”d'”g edge c> [mm] 40 55 65 80 100
Minimum edge distance Cmin =  [mm] 40 50 60 80 100
Corresponding spacing s> [mm] 40 60 65 80 100
Non-cracked concrete

Member thickness h = [mm] 140 230 270 340 410
Embedment depth hnom 2 [mm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
g‘s’{;isc%"”d'”g edge c>  [mm] 40 70 80 100 130
Minimum edge distance Cmin [mm] 40 50 60 80 100
Corresponding spacing s> [mm] 40 145 160 160 235

Best case minimum member thickness and embedment depth with required minimum edge distance and
spacing (borehole condition 1)

Anchor size | M8 M10 M12 M16 M20
Cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hnom = [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
g:{;ii‘;ond'”g edge c>  [mm] 40 100 140 135 215
Minimum edge distance Cmin =  [mm] 40 60 20 80 125
Corresponding spacing s> [mm] 40 160 220 235 365
Non cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hhom 2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
;‘S’[;ii%o”d'”g edge c>  [mm] 50 145 200 190 300
Minimum edge distance Cmin [mm] 40 80 115 110 165
Corresponding spacing s> [mm] 65 240 330 310 495
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Minimum edge distance and spacing — Explanation

Minimum edge and spacing geometrical requirements are determined by testing the installation conditions in which
two anchors with a given spacing can be set close to an edge without forming a crack in the concrete due to

tightening torque.

The HIT-Z boundary conditions for edge and spacing geometry can be found in the tables to the left. If the
embedment depth and slab thickness are equal to or greater than the values in the table, then the edge and

spacing values may be utilized.

PROFIS Anchor software is programmed to calculate the referenced equations in order to determine the
optimized related minimum edge and spacing based on the following variables:

Cracked or non-cracked
concrete

For cracked concrete it is assumed that a reinforcement is present which
limits the crack width to 0,3 mm, allowing smaller values for minimum edge
distance and minimum spacing

Anchor diameter

For smaller anchor diameter a smaller installation torque is required,
allowing smaller values for minimum edge distance and minimum spacing

Slab thickness and embedment

Increasing these values allows smaller values for minimum edge distance

depth

and minimum spacing

Installation equipment

Anchor size Mg | M0 | m12 | Mmi6 M20 M24 M27 M30
HAS-U TE2-TE 16 TE 40 - TE 80
Rotary hammer HIT-Z TE2-TE 40 ‘ TE 40 - TE 80 -
HIS-N TE (-A) — TE 16(-A) | TE 40 - TE 80 -
compressed air gun and blow out pump, set of cleaning brushes, dispenser
Other tools Hollow Drill Bit
roughening tools TE-YRT
pdditional HIt DD EC-1, DD 100 ... DD 160 2

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

Cleaning, drilling and installation parameters

Drill bit diameters do [mm] Cleaning and
HIT-Z, _ : installation
HAS-U | HIT-Z- | HAS-D | HIS-N Hollow [——Lamond coring Piston
Db (Ij—|§1mmer Drill Bit | Piamond With Brush plug
rill (HD) (HDB) coring | roughening | HIT-RB | /"%
(DD) tool (RT)
Y | ROV | ecooor—wes | (I cm ﬂ S e — D=
o t‘= (S e—— =
M8 M8 - - 10 - 10 - 10
M10 M10 - - 12 12 12 - 12 12
M12 M12 M12 M8 14 14 14 - 14 14
M16 M16 M16 M10 18 18 18 18 18 18
M20 M20 M20 M12 22 /243 | 22 ]24? 22 | 249 22 22 /243 | 22 [249
M24 - - M16 28 28 28 28 28 28
M27 - - - 30 - 30 30 30 30
- - - M20 32 32 32 32 32 32
M30 - - - 35 35 35 35 35 35

a) Only for HAS-D.
b) HIT-Z-D only available for M16.
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Associated components for the use of Hilti Roughening tool TE-YRT
Diamond coring Roughening tool TE-YRT Wear gauge RTG...
v > p
S=m———a 0)
- do [mm] do [mm] size
Nominal measured
18 17,910 18,2 18 18
20 19,910 20,2 20 20
22 21,9t022,2 22 22
25 24,9 t0 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

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

Minimum roughening time Minimum blowing time
het [mm] troughen [SEC] tblowing [SeC]
(troughen [sec] = hef [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
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Setting instructions for HAS-U rods and HIS-N internally threaded sleeves

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

@00

Safety regulations.
Review the Material Safety Data Sheet (MSDS) before use for proper and safe

handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200 A (R).

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

L

Diamond Drilling + Roughening Tool

(DD+RT)

Hammer drilling:

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

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.
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2X %
<4mu) Diamond cored holes with Hilti 5
- roughening tool: o
ATFRRRE , ) . O

WNWIWINY For all drill hole diameters do and drill

hole depths ho.
0
L o
Injection g
= %
330ml: 2x

ﬁ:mulg-b- == 500ml: 3x f_g
¥ A T<5CIATF: 4x =
! - Injection system preparation. o
HDM 330 | )

HDM 500
HDE 500-A18

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth

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

Setting the element

E% Setting element, observe working time
< ' “twork".

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

Loading the anchor after required
curing time tcure
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Setting instructions for HIT-Z & HIT-Z(-D) rods

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

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200 A (R)

Drilling

AN N\ <

Hammer drilling: Through-setting
No cleaning required

ne
e

oL/

/
ne
-

) Hammer drilling: Pre-setting
No cleaning required

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

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.
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Injection 6
= 330ml 2x
=“":5'3"="- == 500ml: 3%

¥ A T<EFCIATF: 4
Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection of adhesive from the back of
the drill hole without forming air voids.

Overhead installation only with the aid
of extensions and piston plugs.

Through-setting:
100 % Fill 100% of the drill hole.
@:[I Pre-setting:
24 Fill approx. 2/3 of the drill hole.

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

Loading the anchor: After required
curing time teure.




Concrete

%
S
o

<
3
c
@

©

o
S
0]

<

O

=T =L

Setting instructions for HAS-D rods

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

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200 A (R)

Drilling

AN N\ <

ne
e

Hammer drilling: Through-setting

oL/

/
ne
-

) Hammer drilling: Pre-setting

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

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

Hole flushing required for wet-drilled
diamond cored holes.
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Injection 6
= 330ml 2x
=“":5'3"="- == 500ml: 3%

¥ A T<EFCIATF: 4

Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection of adhesive from the back of
the drill hole without forming air voids.

Overhead installation only with the aid
of extensions and piston plugs.

Through-setting:
100 % Fill 100% of the drill hole.
E:I Pre-setting:
24 Fill approx. 2/3 of the drill hole.

Setting the element

Setting element to the required

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

required curing time teure.
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Q Final assembly with sealing washer
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Installation: Orient the round part of the

‘H « ¢ calotte nut to the sealing washer and

install.
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% 1 Installation torque moment

O

Applying the lock nut: Tighten with a ¥
to Y2 turn.
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HIT-HY 200 injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Hilti HIT - HY 200-A

WS - .
330 ml foil pack
HY 200-A  HIilti HIT-HY 200-A  Hilti HIT-HY 20.'% (alSO available as

500 ml foil pack)

Hilti HIT - HY 200-R

330 ml foil pack
- Y 200-R Hiltli HIT-HY 200-R Hilti HIT-HY 200-R Hilti HIT-HY 200 (also avallable aS
<+ 500 ml foil pack)

Rebar B500 B

O et R L Sl 22T (48 - $32)

Benefits

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

- ETA seismic approval C1

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

- Suitable for dry and water
saturated concrete

- High loading capacity, excellent
handling

- Small edge distance and anchor
spacing possible

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

- Large diameter applications

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

applications
Base material Load conditions
&~
Concrete Concrete Dry concrete Wet Static/ Seismic, Fire
(non- (cracked) concrete quasi-static ETA-C1 resistance
cracked)

Installation conditions

= SAFE-ET
Hammer Diamond Variable Hilti Small edge
drillin drilled holes @ embedment SafeSet distance and
9 depth technology spacing

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

Other informations

»¥¥y,
¥ x
* ¥

T rp*

PROFIS

European
Pe CE Rebar
Technical . :
conformity design
Assessment
Software
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Approvals / certificates @
Description Product Authority / Laboratory | No./date of issue %
. HY 200-A . S
European Technical Assessment @ (Anchor) DIBt, Berlin ETA-11/0493 / 2019-08-30 ®)
European Technical Assessment @ (HA\; fr?gr-)R DIB, Berlin ETA-12/0084 / 2019-08-28

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

Static and quasi-static loading (for a single anchor)

All data in this section applies to

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Base material thickness, as specified in the table

- One typical embedment depth, as specified in the table

- One anchor material, as specified in the tables

- Concrete C 20/25

- Temperate range |

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)
- Short term loading. For long term loading please apply ysus = 0.74
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Embedment depth and base material thickness for static and quasi-static loading data

Anchor- size 08 | ¢10 | ¢12 | ¢$14 | ¢16 | 20 | 625 | 926 | $28 | ¢$30 | ¢32
Typical embedment depth [mm] | 80 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300
Base material thickness [Mm] | 110 | 120 | 145 | 165 | 165 | 220 | 275 | 305 | 340 | 345 | 380

Characteristic resistance

Anchor- size | 98 | 910 | 912 | 914 | 916 | 20 | 925 | ¢26 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nr« sy | 241 [33.9[ 49,8 [66,0[ 68,7 [ 109 [ 150 [ 183 | 218 [ 218 [ 256
Shear Ve« 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 | 135 | 146 | 169 | 194 | 221
Cracked concrete

Tensile Nr dnp || 14.1]290[385[440 748 105 [ 128 | 153 [ 153 [ 179
Shear Ve« - | 22,0 | 31,0 | 42,0 [ 55,0 | 86,0 | 135 | 146 | 169 | 194 | 221

Design resistance

Anchor- size | 98 | 910 | 912 | ¢14 | ¢16 | ¢20 | 925 | ¢26 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrd gy | 161 [ 2263321440458 [ 72,7 | 998 [ 122 | 146 [ 146 [ 170
Shear Vr 93 | 14,7 [ 20,7 | 280 [ 36,7 [ 57,3 90,0 | 97,3 | 113 | 129 | 147
Cracked concrete

Tensile Nrg dny || 94 [19.4 1257203 [ 49,8 69,9 | 854 | 102 | 102 | 119
Shear Vra - 147207 | 280 36,7 [ 57,3 ] 90,0 [ 97,3 | 113 | 129 | 147
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Seismic loading (for a single anchor)

All data in this section applies to:

- Correct setting (See setting)

No edge distance and spacing influence
Steel failure

Minimum base material thickness

)
3
5]
e
(S
c
o
O

n

) - Concrete C 20/25

S - Temperate range |

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

— - Ogap=1,0

@

O

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

6 Anchor- size 08 | 610 | ¢12 | ¢14 | 916 | ¢20 | ¢25 | $26 | ¢$28 | ¢$30 | ¢32
Typical embedment depth [mm] - 90 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300
Base material thickness [mm] - 120 | 145 | 165 | 165 | 220 | 275 | 305 | 340 | 345 | 380

Characteristic resistance in case of seismic performance category C1

Anchor- size 08 | $10 | ¢12 | $14 | ¢16 | $20 | ¢25 | ¢26 | $28 | ¢30 | $32
Tensile Nr, seis by || 1241253 ]335 383 | 652|996 | 120 | 145 | 145 | 170
Shear Vi, seis - 150|220 290390600950 102 | 118 | 136 | 155

Design resistance in case of seismic performance category C1

Anchor- size ¢8 ¢10 | ¢12 | ¢14 | ¢16 | 620 | $25 | ¢26 | $28 | $30 | ¢32
Tensile NRrd, seis [KN] - 83 | 16,9 | 22,4 | 25,6 | 43,4 | 66,4 | 79,7 | 96,6 | 96,8 | 113
Shear VR, seis - 10,0 | 14,7 | 19,3 | 26,0 | 40,0 | 63,3 | 68,0 | 78,7 | 90,7 | 103
Materials

Mechanical properties

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

Nominal tensile

[N/mm?2]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fux

Yield strength fy« [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 550 | 500 | 550 | 500

Stressed cross-section

A [mm?]| 50,3 | 78,5 | 113 | 154 | 201 | 314 | 491 | 531 | 616 | 707 | 804

Moment of resistance

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

Material guality

Part Material

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




Setting information

Installation temperature range

- 10°C to + 40°C

Service temperature range

Hilti HIT-HY 200 injection mortar may be applied in the temperature ranges given below, An elevated base material

=T

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 + 80 °C +50°C + 80 °C
Temperature range IlI -40 °Cto + 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 - - — - - : — :
of the MaX|mu_m working Mlnlmgm curing MaX|mu.m working mlnlmgm curing

base material time time time time
twork teure twork teure
-10°C < Tems-5°C 1,5h 7h 3h 20 h
-5°C < Tem=0°C 50 min 4 h 2h 8h
0°C < Tem=5°C 25 min 2 hour 1lh 4 h
5°C < Tem=<10°C 15 min 75 min 40 min 25h
10°C < Teu< 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

Installation equipment

Anchor size

98 | ¢10 | 912 | 914 | ¢16

$20 | 925 | 926 | ¢28 | 930 | ¢32

Rotary hammer

TE 2 (-A) - TE

16 (-A)

TE40-TE 80

Other tools

Compressed air gun, blow out pump

Set of cleaning brushes, dispenser

Concrete
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Setting details / Design parameters

Anchor size @8 | @10 | @12 | @14 | @16 | @20 | @25 | @26 | @28 | @30 | @32
Nominal diameter 10/ | 12/ | 14/
of drill bit do [mm] 129 | 149 | 169 18 20 25 32 32 35 37 40
Effective anchorage he;in [mm]| 60 | 60 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
and drill hole depth
range P hetmax [MM]| 160 | 200 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base . [mm] het + 30 mm
material thickness imin > 100 mm het + 2 do
Minimum spacing  Smin [mm]| 40 50 60 70 80 100 | 125 | 130 | 140 | 150 | 160
(';’."”'m”m edge o MM 40 | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 75 | 80 | 80
istance
Critical spacing for S [mm] 5
splitting failure crsp Corsp
h/h,,

[mm] 1,0 het for h / het = 2,0 '
Critical edge &0
distance for splitting Cer.sp 4,6 het-1,8h for2,0>h/het>13] 13
failure ©

2,26 hef fOI‘ h / hef < 1,3 1,6’hef 2.26 hes Cer,sp

Critical spacing for [mm]
concrete cone Scr,N 2 CarN
failure
Critical edge [mm]
distance for Can 1.5 hes
concrete cone
failure

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

reduced,

a) Both given values for drill bit diameter can be used.
b)  hetmin < het < hermax (Ner: embedment depth).
c) h: base material thickness (h = hyy).

N

/s
s

e

P
#
g

e ————

l

F

s #
-

’ s

-

g ~

‘ Bore hole depth hy = embedment depth het

Thickness of concrete member h

DXVARRVARAEVARRAA)




Drilling and cleaning diameters
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Rebar Hammer drill Hollow Drill Bit vIvDilt%mF?onudgﬁgginn% Brush =
(@]
(HD) (HDB) Tool (RT) HIT-RB O
do [mm] size [mm]
D n
DT, c;m dm L - )
E=r——mr—=
8 12/109® 12 - 12/109 =
$10 14/129 14/129 - 14/129 T
012 16/149 16/149 - 16/149 %’
014 18 18 18 18 o
616 20 20 20 20 5
$20 25 25 25 25
$25 32 32 32 32
$26 32 32 35 32
$28 35 35 35 35
$30 37 - - 37
032 40 - - 40
a) Both given values can be used.
TE-CD 12 & 14: ﬁ min. 61 Is VC 20/40 -Y no battery mode. HIT-DL: hes > 250 mm —@I
. HDM 330 HDM 500
min. 57 I's 337111 HDE 500-A22 387550
8..20 60...10d v v v = 6 bar/90 psi @
8..30 | <800 | - v | v 6mih
=6 bar80 psi @ 140
=32 ‘ = 800 ‘ - ‘ - | v ‘ sh
Associated components for the use of Hilti Roughening tool TE-YRT
Diamond coring Roughening tool TE-YRT Wear gauge RTG...
v > p
Ssm——a 0)
; do [mm] do [mm] size
Nominal measured
18 17,910 18,2 18 18
20 19,910 20,2 20 20
22 21,910 22,2 22 22
25 24,910 25,2 25 25
28 27,910 28,2 28 28
30 29,910 30,2 30 30
32 31,910 32,2 32 32
35 34,910 35,2 35 35
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Installation parameters for use of the Hilti Roughening tool TE-YRT

Minimum roughening time Minimum blowing time
hef[mm] troughen [sec] tblowing [sec]
(troughen [sec] = het [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to0 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80

Setting instructions

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

Safety regulations.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-HY 200.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

]

mlalals

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

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

Hammer drilling:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.
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<mn) <uu)p Diamond cored holes with Hilti
- roughening tool:
‘m‘h‘.‘g‘n‘n‘ﬂn‘g . . .
PR For all drill hole diameters do and drill
hole depths ho.

= 330ml: 2x
‘=“’:¢”"'="- = 500mL: 3

¥ A T<5CIAF: 4x
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Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection method for drill hole depth
her < 250 mm.

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

Setting element, observe working time

W)

\ 4 /
Z_o \\ 71N // Setting element for overhead
| A . applications, observe working time “twork”.

o

o
v
/I7]

twork

® Setting element, observe working time
“t k".
{7 /41 mmmmamzzg t\: wor
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HIT-HY 200 injection mortar

Rebar design (EN 1992-1-1) / Rebar elements / Concrete

Injection mortar system

HY 200-A Hilti HIT-HY 200-A

Hilti HIT-HY 20

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

Base material

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

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

Benefits

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

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

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

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

Suitable for dry and water
saturated concrete

For rebar diameters up to 32 mm
- Non corrosive to rebar elements
Good load capacity at elevated

temperatures
- Suitable for embedment length up
Rebar to 1000 mm
(98 - $32) - Suitable for applications down to -
10 °C

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

Load conditions

-] (]
U i'U'i
&~d
Concrete Concrete Dry concrete Wet Static/ Seismic, Fire resistance
(non-cracked) (cracked) concrete quasi-static CSTB¥/ETA-C1

Installation conditions

G| 0D b SAFEET
Hammer Diamond Hilti SafeSet
drilling drilled holes® technology

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

Other informations

;

x
" |C € \
European PROFIS Rebar
Technical conformlty design
Assessment Software
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Approvals / certificates

Q
Description Product Authority / Laboratory | No. /date of issue ©
. HY 200-A . =
European Technical Assessment 2 DIBt, Berlin ETA-11/0492 / 2014-06-26 2
(Rebar) (@)
European Technical Assessment @ E'R\Ligr(;_R DIBt, Berlin ETA-12/0083 / 2019-06-21
Assessment (fire) HY 200-A CSTB, Marne la Vallée Z-21.8-1948 / 2013-11-14
Assessment (fire) HY 200-R CSTB, Marne la Vallée Z-21.8-1947 | 2014-07-22

a) All data given in this section according to ETA-11/0492, issue 2014-06-26 and ETA-12/0083, issue 2019-06-21.

Static and quasi-static loading

Maximum design bond strength according to
A Hit Rebar Method design [1.1.2]

)
Design bond strength
according to EC2
[1.1.1]
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Extension for post-installed rebars with large cover

\(product dependent)

Maximum design bond strength according to EC2

S

fog [N/mm?]

P

Seismic design bond strength
according to CSTB [1.2.1]

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)

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

Concrete class
C12/15| C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

$8 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,3

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

Rebar - size

Maximum design bond strength in N/'mm2for good bond conditions

Non-cracked concrete, all allowed drilling methods

Temperature : Concrete class

Rebar - size
range C20/25| C25/30 C30/37 C35/45 C40/45 C45/55 C50/60

I: 40°C/24°C 8 8,2 8,3 8,4 8,6 8,7 8,8
II: 58°C/35°C 08 - $32 6,7 6,8 6,9 7,0 7,1 7,2 7,3
Ill: 70°C/43°C 57 5,8 59 6,0 6,1 6,1 6,2
Cracked concrete, all allowed drilling methods

I: 40°C/24°C 4,7 4,8 4,8 4,9 5,0 51 51
II: 58°C/35°C 012 - $32 3,7 3,7 3,8 3,9 3.9 4,0 4,0
lll: 70°C/43°C 3,3 3,4 3,5 3,5 3,6 3,6 3,7

For poor bond conditions multiply the values by 0,7. *The reduction factor for rebar diameter equal to 10 mm is 0,72.
Additional Hilti Technical Data:
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Reduction factor for splitting with large concrete cover: 56 = 0,306 (Hilti additional data)

Minimum anchorage length and minimum lap length
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The minimum anchorage length /omin and the minimum lap length Zomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor ais in the table below.

%)
% Amplification factor ai for the min. anchorage length and min. lap length for

% All allowed hammer drilling methods

‘_3 Rebar - size Concrete class

I= C12/15 | C16/20 | C20/25 | C25/30 C30/37 C35/45 C40/50 C45/55 | C50/60
Q0 98 - $32 1,0

@)

Anchorage length for characteristic steel strength fyk=500 N/mm? for good conditions

All allowed drilling methods
Yieldin Ibd, lbd, Ibd,y,HRM Imax Imax

Rebar-size C%Tgsrste load 9| |pmind lo,min®) (a2=1:2) (02=0.;l)3) (c(2<yO.7)4) e CCtS) I
[kN] [mm] [mm] [mm] [mm] [mm] [mm] [mm]

$8 C20/25 21,9 113 200 378 265 109 700 1000
$8 C50/60 21,9 100 200 202 142 99 700 1000
$10 C20/25 34,1 142 200 473 331 136 700 1000
$10 C50/60 34,1 100 200 253 177 124 700 1000
$12 C20/25 49,2 170 200 567 397 163 700 1000
$12 C50/60 49,2 120 200 303 212 148 700 1000
¢14 C20/25 66,9 198 210 662 463 190 700 1000
¢14 C50/60 66,9 140 210 354 248 173 700 1000
$16 C20/25 87,4 227 240 756 529 217 700 1000
$16 C50/60 87,4 160 240 404 283 198 700 1000
$18 C20/25 110,6 255 270 851 595 245 700 1000
$18 C50/60 110,6 180 270 455 319 222 700 1000
$20 C20/25 136,6 284 300 945 662 272 700 1000
$20 C50/60 136,6 200 300 506 354 247 700 1000
$22 C20/25 165,3 312 330 1040 728 299 700 1000
$22 C50/60 165,3 220 330 556 389 272 700 1000
$24 C20/25 196,7 340 360 1134 794 326 700 1000
$24 C50/60 196,7 240 360 607 425 296 700 1000
$25 C20/25 2134 354 375 1181 827 340 700 1000
$25 C50/60 213,4 250 375 632 442 309 700 1000
$26 C20/25 230,8 369 390 1229 860 353 700 1000
$26 C50/60 230,8 260 390 657 460 321 700 1000
$28 C20/25 267,7 397 420 1323 926 380 700 1000
$28 C50/60 267,7 280 420 708 495 346 700 1000
$30 C20/25 307,3 425 450 1418 992 408 700 1000
$30 C50/60 307,3 300 450 758 531 371 700 1000
$32 C20/25 349,7 454 480 1512 1059 435 700 1000
$32 C50/60 349,7 320 480 809 566 395 700 1000

1) According to EC2: EN 1992-1-1:2004 |, min (8.6) and lomin (8.11) are calculated for good bond conditions with characteristic yield strength
fy = 500 N/mm?, yu=1,15 and as = 1,0.

2) Embedment depth for yield of the rebar and for c4/¢ = 1 (characteristic yield strength fy, = 500 N/mm?2).

3) Embedment depth for yield of the rebar and for c4/¢ = 3 (characteristic yield strength fy, = 500 N/mm?2).

4) Embedment depth according to Hit Rebar design for yield of the rebar and for cq4/¢ > 8 (Temperature range |, characteristic yield
strength f,, = 500 N/mm?).

5) c=concrete temperature.

Seismic data
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Seismic data according to ETA-12/0083 assessment %

O

Seismic reduction factor Kb seis for hammer drilling (HD) and (HDB) and compressed air drilling (CA) ©
Reduction factor Ko, seis

Rebar - size Concrete class o

C16/20 C20/25 | C25/30 \ C30/37 C35/45 | C40/50 C45/55 C50/60 E

012 - $18 1,0 0,90 0,82 0,76 0,71 2

$20 - $30 1,0 0,92 0,86 s

$32 1,0 s

For poor bond conditions multiply the values 0,7. =

Design values for the ultimate bond resistance foaseis ¥ in N/mm? for seismic loading for hammer drilling %

(HD) and (HDB) and compressed air drilling (CA)

Bond resistance fod,seis
. Concrete class
Rebar - size
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 | C45/55 | C50/60
$12 - $18 2,0 2,3 2,7 3,0
$20 - $30 2,0 2,3 2,7 3,0 34 3,7
$32 2,0 2,3 2,7 3,0 3,4 37 | 40 | 43

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

Fire resistance

a) Anchoring application

Maximum force (Fs1max) in rebar in conjunction with HIT-HY 200 as a function of embedment depth (/inst ) for the
fire resistance classes F30 to F180 according to EC2.

Rebar-size Fs 1 max Linst Fire resistance of bar [kN]

[kN] [mm] R30 R60 R90 R120 R180

80 3,0 0,7 0,2 0,0 0,0

120 7,0 2,2 1,3 0,7 0,2

170 10,2 9,2 4.0 1,7

$8 16,19 210 11,0 7,5
230 16,2 14,5 10,9

16,2 16,2
250 14,5
16,2

300 16,2

100 6,1 2,0 1,0 0,4 0,0

150 19,3 9,3 7,1 2,2 1,0

190 18,0 15,9 9,3 49
$10 25,29 230 24,7 18,1 13,7
260 25,3 24,7 20,3
280 2oi 25,3 24,7

' 25,3 :
320 25,3

120 15,3 6,0 1,9 1,1 0,3

12 36,42

180 31,0 19,0 17,8 8,5 7,0
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Maximum force (Fstmax) in rebar in conjunction with HIT-HY 200 as a function of embedment depth (/inst ) for the
fire resistance classes F30 to F180 according to EC2

220 29,6 27,0 19,1 13,8
260 29,7 24,4
12 36,42 280 36,4 , 29,
¢ 36,4 36,4 3.0 9.6
300 34,9
36,4
340 36,4
140 24,0 9,9 6,9 2,6 1,0
210 45,0 31,4 28,5 25,7 13,0
240 40,6 37,7 32,8 22,3
$14 49,58 280 40,7 34,6
300 49,6 56 556 44,7 40,7
330 ’ ’ . 48,1
360 ’ 49,6
160 34,5 18,4 14,9 4.4 2,3
240 62,6 46,4 43,0 37,7 25,5
260 53,5 50,0 44,7 32,5
$16 64,75 300 57,0 51,7 49,6
330 64,8 61,3 57,2
64,8
360 64,8 62,7
64,8
400 64,8
200 60,7 40,0 36,3 29,3 14,3
250 78,3 62,5 58,3 51,3 36,3
310 88,9 84,6 77,6 62,6
$20 101,18 350 94,2 80,2
370 101,2 83,5
101,2 101,2
390 101,2 97,8
430 101,2
250 97,9 78,1 72,6 64,7 453
280 126,5 94,6 89,4 81,2 61,8
370 144,0 127,9 119,7 111,2
$25 158,09 410 150,0 141,8 1232
430 158,1 150,0 144,2
158,1
450 158,1 155,2
158,1
500 158,1
250 97,9 78,1 72,6 64,7 45,3
280 126,5 94,6 89,4 81,2 61,8
370 144,0 127,9 119,7 111,2
$32 158,09 410 150,0 1418 1232
430 158,1 150,0 1442
158,1
450 158,1 155,2
158,1
500 158,1

Characteristic yield strength fy = 500 N/mm?

Steel failure
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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, Fs1, can be taken up by the bar connection of the
selected length, ¢inst. Note: Cold design for ULS is mandatory.

Fs, 7 < (inst—C1)- ¢ - 7 - foa,Fire  Where: (linst — Cf) > Is; by

ls = lap length
) = nominal diameter of bar

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

but may not be assumed to be more than 80 ¢
foaFire = bond stress when exposed to fire
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Critical temperature-dependent bond stress, 1c, concerning “overlap joint” for Hilti HIT-HY 200 injection
adhesive in relation to fire resistance class and required minimum concrete coverage c.

Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180
30 0,6 0,3
35 0,7 0,3 )
40 0,9 0,4 0,2 -
45 1,0 0,4 0,2
50 1,2 0,5 0,3 -
55 1,5 0,6 0,3 0,2
60 1,8 0,8 0,4 0,3
65 0,9 0,5 0,3
70 1,0 0,5 0,3
75 1.2 0,6 0,4 0,2
80 1,5 0,7 0,5 0,3
85 1,7 0,8 0,5 0,3
90 2,0 1,0 0,6 0,3
95 11 0,7 0,4
100 29 1,3 0,8 0,4
105 ' 15 0,9 0,5
110 1,7 1,1 0,5
115 2,0 1,2 0,6
120 2.2 1,4 0,6
125 1,6 0,7
130 2,2 1,9 0,8
135 0,9
2,1
200 2,3




Concrete

=
o
e
(&)
C
@©
T
Q
£
(]
<
O

I

Materials

Material quality

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

fuk = foc = K - fyk

Fitness for use

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

Resistance to chemical substances

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

- not resistant

Electrical Conductivity

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

subway).




Setting information

Installation temperature range

-10°C to +40°C

Service temperature range

Hilti HIT-HY 200 injection mortar may be applied in the temperature ranges given below. An elevated base material

=T

temperature may lead to a reduction of the design bond resistance.

Temperature range

Maximum long term
base material
temperature

Base material
temperature

Maximum short term
base material
temperature

Temperature range |

-40 °C to +80 °C +50 °C

+80 °C

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

cycling.

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

Curing and working time

HIT-HY 200-A HIT-HY 200-R
Temperature - - — - - - — :
o e Mammum working Mlnlmgm curing MaX|mu.m working mlnlmgm curing
base material time time time time
twork teure twork teure
-10°C < Tem<-5°C 15h 7h 3h 20 h
-5°C < Tem=0°C 50 min 4h 2h 8h
0°C < Tem=5°C 25 min 2 hour 1h 4h
5°C < Tem=10°C 15 min 75 min 40 min 2,5h
10°C < Tem= 20°C 7 min 45 min 15 min 15h
20°C < Tem=< 30°C 4 min 30 min 9 min 1lh
30°C < Tem< 40°C 3 min 30 min 6 min 1lh
Setting information
Installation equipment
Rebar — size 8 - $16 $18 - $32
Rotary hammer TE 2 (-A)- TE 40(-A) TE40 — TE8O

Other tools

Blow out pump (hes < 10-d)

Compressed air gun?

Set of cleaning brushes®, dispenser, piston plug

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

Minimum concrete cover cmin Of the post-installed rebar

Drilling method

Bar diameter

Minimum concrete cover Cmin [mMm]

[mm] Without drilling aid With drilling aid
Hammer drilling ¢ <25 30+0,06-v=22-¢ 30+0,02-v=22-¢ SO i 7|
(HD) and (HDB) ¢ =25 40+0,06-k22-¢ | 40+0,02-L=22-¢ Sssseo
Compressed air ¢ <25 50 + 0,08 - Iv 50+0,02-1 | | e
drilling (CA) ¢ =25 60+008 -k22-¢ | 60+002-h=2 ¢

Concrete
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Drilling and cleaning diameters

Diamond
Hammer drill Hollow Dirill Compressed coring with Brush Air nozzle
Rebar [mm] (HD) Bit (HDB) air drill (CA) roughening HIT-RB HIT-RB
tool (RT)
do [mm] size [mm]
o €,='= oo [ — — =
¢8 12/10? 12 - - 12/10? 12/109
$10 14/12? 14/129 - - 14/129 14/129
912 16/149 16/149 - - 16/149 16/149
- - 17 - 18 16
¢14 18 18 17 18 18 18
20 20 - - 20 20
$16 - - 20 20 22 20
$18 22 22 22 22 22 22
25 25 - - 25 25
$20 i i 26 25 28 25
$22 28 28 28 28 28 28
$24 32 32 32 32 32
$25 32 32 32 32 32
$26 35 - 35 35 35
$28 35 - 35 35 35 32
- - 35 - 35
$30 37 - - - 37
$32 40 - 40 - 40

a) Maximum installation length [=250 mm.

TE-CD 12 & 14: E min. 61 I's VC 20/ 40 -Y no battery mode.

HIT-DL: hes = 250 mm —-cml

HDE 500-A22




Associated components for the use of Hilti Roughening tool TE-YRT
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Diamond coring Roughening tool TE-YRT Wear gauge RTG... ©
(&)
) o
S e=r——ro @ S

- do [mm] do [mm] size

Nominal measured

18 17,910 18,2 18 18 g
20 19,9 t0 20,2 20 20 '
22 21,910 22,2 22 22 %
25 24,910 25,2 25 25 =
28 27,9 t0 28,2 28 28 3]
30 29,910 30,2 30 30 =
32 31,9t032,2 32 32 =
35 34,910 35,2 35 35 O

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

Minimum roughening time Minimum blowing time
hef[mm] troughen [SEC] thlowing [SEC]
(troughen [sec] = hef [mm] /10) (tblowing [sec] = troughen [sec] + 20)
0to 100 10 30
101 to 200 20 40
201 to 300 30 50
301 to 400 40 60
401 to 500 50 70
501 to 600 60 80
Dispensers and corresponding maximum embedment depth £v,max
Dispenser
HDM 330, HDM 500, HDE 500 HDE 500
Sl Concrete temp. = -10°C Concrete temp. 2 0°C
Lymax [MmM] Lymax [MmM]
$8 - $32 700 1000

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

@00

handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 200.

Hammer drilled hole (HD)
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Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlalals

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

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

Hammer drilling:

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

Diamond cored holes with Hilti
roughening tool:

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

HDM 330
HDM 500
HDE 500-A18

= 330ml; 2x
== 500ml: 3x
A T<5CI41°F: 4x

== g

Injection system preparation.

= =

Injection method for drill hole depth
hef < 250 mm.




Injection method for drill hole depth
hef > 250mm.

Concrete

Injection method for overhead
application.
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Setting element, observe working time

“twork" .

0227

o

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

Apply full load only after curing time

NIV VdVd Vd Vd Ve VeV Ve Ve Ve P Vi Vi Pl V. “tcure“ .

A A
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HIT-HY 200-R V3 injection mortar

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

Injection mortar system

a)
b)

200-R V3

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

PO OO L DA DD L

Hilti HIT-HY 200-R V3

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

Hilti HIT-HY 200-R 8

Anchor rod:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
(M8-M30)

Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

HIS-N internally threaded sleeves not approved for Seismic.
High Corrosion resistant rods available only for HAS-U. Corrosion resistant rods available for HAS-U and HIS-N.

Base material

& |80 saFeET
Concrete Concrete Hammer Diamond Hilti SafeSet Variable Small edge
(uncracked) (cracked) drilled holes  drilled holes®  technology embedment distance and
depth spacing
Load conditions Other information
* * H
N | |highMo =
Static/ Seismic, Fire European CE Corrosion High PROFIS
quasi-static ETA-C1, C2®  resistance Technical conformity resistance® corrosion Anchor design
Assessment resistance® Software
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.
c) Diamond drilling only with Roughening Tool (RT) for HAS-U and HIS-N.
1 Updated: Sep-21

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

ETA Approved for seismic
performance category C1, C2?

Maximum load performance in
cracked concrete and uncracked
concrete

High corrosion / corrosion
resistance®

Small edge distance and anchor
spacing possible

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




Approvals / certificates

Description Product Authority / No. / date of issue

European Technical Assessment @ | HY 200-R V3 DIBt, Berlin ETA-19/0601 / 2019-12-10
a) All data given in this section according to the ETA-19/0601, issue 2019-12-10.

Concrete

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?

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Short term loading. For long term loading please apply ysus = 0.74.
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For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Anchorage depth V

Anchor size | M8 | mM10 | M12 | mM16 | M20 | M24 | mM27 | 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 - - -

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

Characteristic resistance

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | M27 [ M30
Uncracked 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
Tension Nrk HAS-U A4 [kN] | 26,0 41,0 56,8 68,7 109 150 183 218
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 - - -
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 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 - - -
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 Nrk 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 - - -
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 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 - - -

Updated: Sep-21 2
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Design resistance

Anchor size | M8 | m10 | M12 | M16 | M20 [ M24 | mM27 | M30
Uncracked concrete
HAS-U 5.8 12,0 19,3 28,0 45,8 72,7 99,8 122 146
HAS-U 8.8 19,3 28,0 37,8 45,8 72,7 99,8 122 | 146
Tension Nrd 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
HIS-N 8.8 16,7 30,7 447 72,7 77,3 - - -
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 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 - - -
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 Nrd 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 - - -
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 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 - - -
3 Updated: Sep-21




=T

Recommended loads

[}
Anchor size | M8 | M10 | M12 | mM16 | M20 | mM24 | mM27 |M30 z
Uncracked concrete 5
HAS-U 5.8 86 | 138 | 200 | 32,7 [ 51,9 | 71,3 | 871 | 104 ©

HAS-U 8.8 13,8 | 200 | 270 | 32,7 [ 51,9 | 71,3 | 871 | 104
Tension Nrg HAS-U A4 kN] | 99 [ 157 | 225 | 32,7 | 51,9 | 713 | 57,4 |702 m
HAS-U HCR 138 | 20,0 | 27,0 [ 32,7 | 51,9 | 71,3 | 87,1 | 104 5
HIS-N 8.8 11,9 | 21,9 | 319 [ 51,9 | 5502 - - - 5
HAS-U 5.8 51 | 86 | 120 | 223 | 349 | 503 | 657 |80,0 =
HAS-U 8.8 86 | 131 | 194 | 360 | 56,0 | 80,6 | 105 |128 =
Shear Vrg HAS-U A4 kN] | 60 | 92 | 137 | 252 [ 394 | 56,8 | 345 [420 g
HAS-U HCR 86 | 131 | 194 | 36,0 | 56,0 | 50,6 | 657 |80,0 o
HIS-N 8.8 74 | 131 | 194 | 36,0 | 331 - - - )

Cracked concrete

HAS-U 5.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
HAS-U 8.8 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
Tension Nrd HAS-U A4 [kN] 7,2 10,1 16,8 22,9 36,3 49,9 57,4 70,2
HAS-U HCR 7,2 10,1 16,8 22,9 36,3 49,9 61,0 | 72,7
HIS-N 8.8 11,8 18,9 22,9 36,3 48,1 - - -
HAS-U 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 |80,0
HAS-U 8.8 8,6 13,1 19,4 36,0 56,0 80,6 105 | 128
Shear Vrd HAS-U A4 [kN] 6,0 9,2 13,7 25,2 39,4 56,8 34,5 42,0
HAS-U HCR 8,6 13,1 19,4 36,0 56,0 50,6 65,7 |80,0
HIS-N 8.8 7,4 13,1 19,4 36,0 48,1 - - -

Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

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

- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C)
- Installation temperature range -10°C to +40°C

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

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 her mm]| - [ - | - [125 [ 170 [ 200 | - | -

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
Tension NRkseis HAS-U 8.8 [kN] - - - 24,5 45,9 55,4 - -
HAS-U 8.8 w/ filling set - - - 46,0 77,0 103 - -
Shear VRk,seis - [kN]
HAS-U 8.8 wio filling set - - - 40,0 71,0 90,0 - -

Design resistance in case of seismic performance category C2

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension Nraseis ~ HAS-U 8.8 [kN] - - - 16,3 | 30,6 | 36,9 - -
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 - -

Updated: Sep-21 4
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Anchorage depth for seismic C1

Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | m30

HAS-U

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

Characteristic resistance in case of seismic performance category C1

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

Tension NRgk seis HAS-U 8.8 [KN] - 14,7 29,0 44,0 72,5 99,6 122 145

Shear Vrk seis HAS-U 8.8 [KN] - 23,0 | 34,0 | 63,0 | 98,0 141 184 224

Design resistance in case of seismic performance category C1

Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Tension NRrd,seis HAS-U 8.8 [kN] - 9,8 194 29,3 48,4 66,4 81,1 96,8

Shear Vrd,seis HAS-U 8.8 kNI | - 184 | 27,2 | 504 | 784 | 113 | 145 | 173

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)
glt?;m;l ftens|le AM 8.8 (HDG) (N/mm?] 800 800 800 800 800 800 800 800
gt fuk 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 fx AM 8.8 (HDG) [N/mm2] 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- /o | [mm2] | 36,6 | 58,0 | 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/mm2]

strength fux HIS-RN 700 700 700 700 700
Screw 70 700 700 700 700 700
HIS-N 390 390 390 390 390

Yield strength fyx 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

Updated: Sep-21
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Material quality for HAS-U

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

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

Q
Part | Material g
Zinc coated steel §
Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile
HAS-U 5.8 (HDG) Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile -
HAS-U 8.8 (HDG) Electroplated zinc coated > 5um; (HDG) hot dip galvanized = 45 um o
Hilti Meter rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile G
AM 8.8 (HDG) Electroplated zinc coated > 5um, (HDG) hot dip galvanized = 45 um %
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um Tg
=
2
O

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

Stainless Steel

Strength class 70 for < M24 and strength class 50 for > M24;
Elongation at fracture A5 > 8% ductile
Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN 10088-1:2014

Threaded rod,
HAS-U A4

Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

Strength class 70 for < M24 and strength class 50 for > M24;

Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

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

Threaded rod,
HAS-U HCR

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

Strength class 80 for < M20 and class 70 for > M20,

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

Material quality for HIS-N

Part Material
HIS-N Int. threaded Electroplated zinc coated = 5 um
sleeve
HIS-RN 'ST;'et\Zeaded Stainless steel 1.4401,1.4571 EN 10088-1:2014
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Setting information

In service temperature range

Hilti HIT-HY 200-R V3 injection mortar with anchor rod HAS-U / HIS-(R)N may be applied in the temperature
ranges given below. An elevated base material temperature leads to a reduction of the design bond resistance.

Temperature in the base material

Temperature range

Base material
temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range Il

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

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

cycling.

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

Curing and working time

Temperatu re HIT-HY 200-R V3
of the Maximum working time Minimum curing time
base material twork teure
-10°C < Tems-5°C 3h 20 h
-5°C < Tem=0°C 15h 8h
0°C < Tems5°C 45 min 4h
5°C < Tem<10°C 30 min 25h
10°C < Tem= 20°C 15 min 15h
20°C < Tem< 30°C 9 min 1lh
30°C < Tem= 40°C 6 min 1lh

Updated: Sep-21
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Setting details for HAS-U

Anchor size M8 M10 M12 M16 M20 M24 mM27 M30
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28 30 35
Eff. embedment depth and  hegmin -~ [mm] 60 60 70 80 920 96 108 120
drill hole depth hetmax [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Minimum base material
thickness Rmin [mm] het + 30 mm 2100 mm het + 2 do
Maximum diameter of
clearance hole in the ds [mm] 9 12 14 18 22 26 30 33
fixture
Thickness of
Hilti filling set s mm] |- J ) S R J J
Effective fixture thickness . (mm] - h
with Hilti filling set et fo = Mfs
Max. torque moment ©) Tmax [Nm] 10 20 40 80 150 200 270 300
Minimum spacing Smin [mm] 40 50 60 75 90 115 120 140
Minimum edge distance Cmin [mm] 40 45 45 50 55 60 75 80
Critical spacing
for splitting failure Sersp - [mm] 2 Corisp

1,0 ' hef fOI‘ h / hef 2 2,00 h/hnom J '

2,35 | U

Critical edge distance for
splitting failure © Cer,sp [mm] 46 hes—1,8h0 for 2,00 >h/he>1,3 1,35 I

2,26 her for h/ het< 1,3 Lot 35N
Critical _spacmg for concrete S (mm] 2 Carn
cone failure
Critical edge distance for Corn [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-... Marking:

Steel grade number and length
@ = _ _ _ _ L @ identification letter: e.g. 8L

Updated: Sep-21 8
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Setting details for HIS-N

Anchor size M8 M10 M12 M16 M20
Nominal diameter of drill bit do [mm] 14 18 22 28 32
Diameter of element d [mm] 12,5 16,5 20,5 254 27,6
Effective anchorage and drill
hole depth het [mm] 90 110 125 170 205
Minimum base material .
thickness Nimin [mm] 120 150 170 230 270
!Dlametler of clearance hole a [mm] 9 12 14 18 22
in the fixture
IThrea‘?' engagement he [mm] 8-20 10-25 12-30 16-40 20-50
ength; min - max
Minimum spacing Smin [mm] 60 75 90 115 130
Minimum edge distance Cmin [mm] 40 45 55 65 90
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cer,sp

1.0 her forh/het22,0 "]

2,0

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

2,26 het forh/he<1,3 10he 2260y
Critical spacing for
concrete cone failure SerN [mm] 2 CerN
Critical edge distance for
concrete cone failure © CorN [mm] 1.5 et
Max. torque moment @ 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 = hyin)
¢) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design
bond resistance. The simplified formula given in this table is on the save side.

hs

) £

£ d

Bore hole depth hy =

Embedment depth h_:

Updated: Sep-21




Installation equipment

()
Anchor size M8 | M0 | MI12 M16 M20 | M24 | m27 | M30 0
HAS-U TE2-TE 16 TE 40 - TE 80 5
Rotary hammer O
HIS-N | TE (-A) - TE 16(-A) | TE 40 — TE 80 | -
compressed air gun and blow out pump, set of cleaning brushes, dispenser
Other tools Hollow Drill Bit
roughening tools TE-YRT g
— — =
Additional Hilti DD EC-1, DD 100 ... DD 160 @ G
recommended tools %
a) For anchors in diamond drilled holes load values for combined pull-out and concrete cone resistance have to be reduced —
S
Cleaning, drilling and installation parameters qE,
Drill bit diameters do [mm] Cleaning and installation 6
Diamond coring
HAS-U HIS-N Hammer I;I:?IIIIOBV;’t Diamond W;]th : Brush Piston plug
drill (HD) coring |"eY9neninl yiT RB HIT-SZ
(HDB) g tool
(ee) (RT)
e DN ] ] SN — — [ D=
Cone— E,:'=- =r——u—
M8 - 10 - - - 10 -
M10 - 12 12 - - 12 12
M12 M8 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
- M20 32 32 32 32 32 32
M30 - 35 35 35 35 35 35

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

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

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

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

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

Updated: Sep-21 10
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Setting instructions for HAS-U rods and HIS-N internally threaded sleeves

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

Safety regulations.
Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-HY 200-R V3.

Drilling

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

=lal=l=

TEVRT|

] E > ] |

Diamond Drilling + Roughening Tool
(DD+RT)

Cleaning

Hammer drilling:

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

Hammer drilling:

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

Diamond cored holes with Hilti
roughening tool:

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

11
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Injection

= 330ml 2x
. I || =om

/T<5°C/41°F: 4x
,_/‘i.

)
3
)
S
o
=
o
O

Injection system preparation.

HDM 330
HDM 500 0
HDE 500-A18 & =
<
O
c
. - . cs
Injection method for drill hole =
depth Q
het < 250 mm. qE)
<
(@)

Injection method for drill hole
depth

hef > 250mm.

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

Setting the element

Setting element, observe
U working time “twork”.

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

Loading the anchor after
required curing time teure

Updated: Sep-21 12
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HIT-HY 200-R V3 injection mortar

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

Injection mortar system

Hilti HIT-HY 200-R V3

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

200-R V3 Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R v

Rebar B500 B
(68 - $32)

Base material

=T

Benefits

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

- Assessed following the EAD
332402-00-0601 “Post-Installed
Reinforcing Bar (Rebar) Connections
with Improved Bond-Splitting
Behavior Under Static Loading”.

- Allows the design of post-installed,
moment-resisting reinforced
concrete connections under static
loading conditions without using a
splice configuration according to TR
069

- ETA seismic approval C1
- Suitable for cracked and uncracked
concrete C 12/15 to C 50/60

- Suitable for dry and water saturated
concrete

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

- Large diameter applications

Load conditions

U] [ealls

== il ¢

Concrete Wet concrete Static/

(cracked)

Concrete
(uncracked)

Dry concrete

Installation conditions

G| |80.D.p SAFE-ET
. . Small edge
Hammer D'aT"O”d Variable Hilti SafeSet distance
drilling drilled embedment technology and
holes? depth .
spacing

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

Approvals / certificates

quasi-static

x¥ ¥y
x x
¥ *
x
xx¥

Seismic, Fire
ETA-C1 resistance

Other informations

European CE PROFIS
Technical conformi Rebar design
Assessment ty Software

Description Authority / Laboratory

No. / date of issue

European technical assessment @ DIBt, Berlin

ETA-19/0601 / 2019-12-10

a) All data given in this section according to ETA-19/0601 issue 2019-12-10.

Updated: Sep-21
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

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

-Steel failure

-Base material thickness, as specified in the table

-One typical embedment depth, as specified in the table
-One anchor material, as specified in the tables
-Concrete C 20/25, fek cuve = 25 N/mm?

-Temperate range |

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

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

Anchor size 08 | ¢10 | ¢12 | ¢$14 | 616 | $20 | ¢25 | 26 | $28 | 30 | $32
Typical embedment depth [mm] 80 90 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300
Base material thickness [mm] | 110 | 120 | 140 | 160 | 170 | 220 | 280 | 310 | 340 | 350 | 380
Characteristic resistance

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

Tensile Nrk [kN] 24,1 | 33,9 | 49,8 | 66,0 | 68,7 | 109 | 150 | 183 | 218 | 218 | 256
Shear Vrk 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 | 135 | 146 | 169 | 194 | 221
Cracked concrete

Tensile Nrk [KN] - 14,1 | 29,0 | 38,5 | 44,0 | 748 | 105 | 128 | 153 | 153 | 179
Shear Vrk - 22,0 | 31,0 | 42,0 | 55,0 | 86,0 | 135 | 146 | 169 | 194 | 221
Design resistance

Anchor size | $8 | 910 | 012 | 914 | $16 | $20 | ¢25 | ¢26 | 628 | ¢30 | ¢32
Uncracked concrete

Tensile Nrd [kN] 16,1 | 22,6 | 33,2 | 44,0 | 458 | 72,7 | 99,8 | 122 | 146 | 146 | 170
Shear Vrd 93 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 | 113 | 129 | 147
Cracked concrete

Tensile Nrd [KN] - 94 | 19,4 | 25,7 | 29,3 | 49,8 | 69,9 | 854 | 102 | 102 | 119
Shear Vrd - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 | 113 | 129 | 147
15 Updated: Sep-21
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Seismic loading (for a single anchor)

All data in this section applies to:

- Correct setting (See setting)

Steel failure

Minimum base material thickness

No edge distance and spacing influence

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

-Temperate range |

=T

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

- Ogap = 1,0

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

Anchor size 08 | ¢10 | 912 | ¢14 | ¢16 | $20 | ¢25 | $26 | $28 | $30 | $32

Typical embedment depth  [mm] - 90 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300

Base material thickness [mm] - 120 | 140 | 160 | 170 | 220 | 280 | 310 | 340 | 350 | 380

Characteristic resistance in case of seismic performance category C1

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

Tensile NRrk, seis [kN] - 12,4 | 25,3 | 33,5 | 38,3 | 65,2 | 99,6 | 120 | 145 | 145 | 170

Shear Vr, seis - 15,0 | 22,0 | 29,0 | 39,0 | 60,0 | 95,0 | 102 | 118 | 136 | 155

Design resistance in case of seismic performance category C1

Anchor size 08 | ¢10 | ¢12 | ¢14 | 616 | $20 | ¢25 | $26 | ¢28 | $30 | ¢32

Tensile NRrd, seis [KN] - 83 | 16,9 | 22,4 | 25,6 | 43,4 | 66,4 | 79,7 | 96,6 | 96,8 | 113

Shear Vrd, seis - 10,0 | 14,7 | 19,3 | 26,0 | 40,0 | 63,3 | 68,0 | 78,7 | 90,7 | 103

Materials

Mechanical properties

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

Nominal tensile 5

strength fux [N/mm2] | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550

Yield strength fyk [N/mm2] | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 550 | 500 | 550 | 500

itressed cross-section  rm?) | 50,3 | 78,5 | 113 | 154 | 201 | 314 | 491 | 531 | 616 | 707 | 804
S

\'\/"vome”t ofresistance 1w | 50,3 | 98,2 | 170 | 269 | 402 | 785 | 1534 | 1726 | 2155 | 2651 | 3217

Material quality

Part Material

Rebar Bars and de-coiled rods class B or C according to NDP or NCL of

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

Updated: Sep-21

16



=T

Setting information

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

Service temperature range

=T

Hilti HIT-HY 200-R V3 injection mortar may be applied in the temperature ranges given below, An elevated base
material temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

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

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

cycling.

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

Curing and working time

Temperature

HIT-HY 200-R

of the

Maximum working time

minimum curing time

base material twork teure
-10°C < Teus-5°C 3h 20 h
-5°C < Tem=0°C 15h 8 h
0°C < Tem<5°C 45 min 4 h
5°C < Tem< 10°C 30 min 25h
10°C < Tem< 20°C 15 min 1,5h
20°C < Tem= 30°C 9 min 1h
30°C < Tem=<40°C 6 min 1h

Installation equipment

Anchor size

08 | ¢10 | 912 | 914 | ¢16

920 | 925 | 926 | ¢28 | 930 | 932

Rotary hammer

TE 2 (-A) — TE 16 (-A)

TE40-TE 80

Other tools

Compressed air gun, blow out pump
Set of cleaning brushes, dispenser

17
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Setting details

(]
g Anchor size 28 | P10 | @12 | @14 | @16 | D20 | @25 | @26 | B28 | B30 | D32
c . .
o Nominal diameter 10/ | 12/ | 14/
O of drill bit do [mm] 129 | 149 | 169 18 20 25 32 32 35 37 40
Effective anchorage he;m, [mm]| 60 | 60 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
- and drill hole depth
= ranae hetmax [MM]| 160 | 200 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
o g
N —
O Minimum base _ [mm] het + 30 mm
T material thickness ™" > 100 mm et + 2 do
c_g Minimum spacing  Smin [mm]| 40 50 60 70 80 100 | 125 | 130 | 140 | 150 | 160
= Minimum edge Cmin  [mm]| 40 | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 75 | 80 | 80
8 distance
O Critical spacing for
splitting failure Sersp [mm] 2 Cersp
h/h,
1,0 hes forh/her22,0
Critical edge 20
distance for splitting Cersp  [MmM] 46 he-1,8h for2,0>h/he>13 43
failure © 3
2,26 hes forh/her<1,3 ' on. 20m " Corsp
sV Net 10 Nef
Critical spacing for
concrete cone Ser,N [mm] 2 CorN
failure
Critical edge
distance for Corn [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) Both given values for drill bit diameter can be used

b)  Nermin < Net < hetmax (Ner: embedment depth)

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.

e T = ==

XRVATRNUARKUDARAVVAN

P

‘ Bore hole depth hg = embedment depth hes

Thickness of concrete member h

Updated: Sep-21 18
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Drilling and cleaning diameters

=T

Rebar Hammer drill Hollow Drill Bit V'a't?]m;onudgﬁz:]lpn% Brush
(HD) (HDB) Tool (RTP HIT-RB
do [mm] size [mm]
cm G@ e B )
Goos— == E=r——r—a

8 12/10% 12 - 12/109

$10 147129 147129 - 147129

¢12 16/149 16/149 - 16 /149
¢14 18 18 18 8
$16 20 20 20 20
$20 25 25 25 e
$25 32 32 32 o
$26 32 32 32 3
$28 35 35 35 3t
$30 37 } - =
$32 40 ) - =

a) Both given values can be used

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

Diamond coring Roughening tool TE-YRT Wear gauge RTG...

@ [ e—— = | @

- do [mm] do [mm] size

Nominal measured

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

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

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

19
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Setting instructions

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

Safety regulations.
' Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-HY 200-R V3.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlalals

Diamond Drilling + Roughening Tool

TE-YRT

(DD+RT)

Hammer drilling:

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

Hammer drilling:

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

Diamond cored holes with Hilti
roughening tool:

AN

WYY

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

Updated: Sep-21
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Injection system preparation.

= 330ml: 2x
==500ml: 3x
& T<5CI41°F: 4x

Concrete

HDM 330
HDM500 ||
HDE 500-A18 U

Injection method for drill hole depth
het < 250 mm.

%
S
o
<
O
c
©
®
o
=
)
<
O

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

Setting element, observe working time

® “twork" .
< \PIZZI7i7T

Z_O S Setting element for overhead
| 1 W applications, observe working time “twork”.

dl ld
N

?@; Setting element, observe working time
“twork"_
Co o\ A
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8 HIT-HY 200-R V3 injection mortar
(&)
§ Rebar design (EOTA TR023 & EOTA TR069) / Rebar elements / Concrete

Injection mortar system Benefits
2 - SafeSet technology: Simplified
g method of borehole preparation
O using either Hilti hollow drill bit
% for hammer drilling or
T Roughening tool for diamond
Q cored applications
= Hilti HIT-HY 200-R V3
I - HY 200-R version is formulated
@) . 330 ml foil pack for best handling and cure time

----- H_, 200-RV3  Hilti HIT-HY 200-RV3  Hilti HIT-HY 200-R V3 Hilti HIT-HY 200-R 3 (also available as 500 Specifica”y for rebar

B ml foil pack) applications

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

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

- Suitable for dry and water

saturated concrete

8 - $32 .
(68 - 932) - For rebar diameters up to 32
mm
- Non corrosive to rebar elements
- Good load capacity at elevated
temperatures
- Suitable for embedment length
up to 1000 mm
- Suitable for applications down
to-10 °C
Base material Load conditions
U | [eelss
oveé
Concrete Concrete Dry concrete Wet Static/ Seismic, Fire resistance
(uncracked) (cracked) concrete quasi-static ETA-C1
Installation conditions Other informations
=== 5B 8| SAFEET 3 ‘ c e '
Hammer Diamond Hilti SafeSet European PROFIS Rebar
drilling drilled holes® technology Technical conformlty design
Assessment Software
©)Diamond drilling only with Roughening Tool (RT)
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Assessment @ DIBt, Berlin ETA-19/0600 / 2019-12-10 (HY200-R V3)

a) All data given in this section according to ETA-19/0600, issue 2019-12-10.
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Essential characteristics for rebar under tension load in concrete
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Rebar ¢8 | $10 | ¢$12 | 014 | $16 | $20 | 25 | 26 | $28 | $30 | $32
Diameter of rebar 0 [mm] 8 10 | 12 | 14 | 16 | 20 | 25 | 26 | 28 | 30 | 32
Pull-out resistance
Characteristic bond resistance in uncracked concrete C20/25
Temperature range I )
40°C/24°C TRk,ucr [N/mm ] 12
Temperature range Il )
80°C/50°C TRk,ucr [N/mm ] 10
Temperature range Il 5
80°C/50°C TRK,ucr [N/mm ] 8,5
Influence of cracked Q. [ 0,53 0,58 0,61 0,64 0,73
concrete
Installation safety factor
Hammer drilling Yinst [-] 1,0
Hammer drilling with Hilti
hollow drill bit TE-CD or  Vinst [] 1,0
TE-YD
Diamond coring with
roughening with Hilti Yinst [] - 1,0
roughening tool TE-YRT
Bond-splitting resistance
Product basic factor Ax [-] 4,1
Exponent for influence of
concrete compressive spl [-] 0,31
strength
Exponent for influence of

: 2 - 32
rebar diameter ¢ SP [ 0.3
Exponent for influence of sp3 [] 0,67
concrete cover Cd
Exponent for influence of
side concrete cover (Cmax Sp4 [-] 0,25
/ Cq)
Exponent for influence of bl [] 0,45
anchorage length Ip
Influence factors W on bond resistance Tr«
Cracked and uncracked C30/37 1,04
concrete: Factor for Y C40/45 1,07
concrete strength C50/60 110
Cracked and uncracked 40°C/24°C 0,74
concrete: Sustained load Y%.s 80°C/50°C 0,89
factor 120°C/72°C 0,72
Concrete cone failure
Factor for uncracked Keern [] 11,0
concrete
Factor for cracked Kern [] 77
concrete
Edge distance CerN [mm] 151
Spacing Ser,N [mm] 301
23 Updated: Sep-21
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Static and quasi-static loading

Maximum design bond strength according to
Hit Rebar Method design [1.1.2]
]

Design bond strength
according to EC2
[1.1.1]

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

Maximum design bond strength according to EC2

i

foa [IN/mm?]

P

Seismic design bond strength
according to CSTB [1.2.1]

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)

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

=TT

All allowed drilling methods

Rebar - size Concrete class
C12/15| C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
$8 - $32 1,6 2,0 2,3 2,7 3,0 34 3,7 4,0 4.3
For poor bond conditions multiply the values by 0,7. Values valid for uncracked and cracked concrete.
Static Hit Rebar Method design (large concrete cover)
Maximum design bond strength in N/mm?for good bond conditions
Non-cracked concrete, all allowed drilling methods
Temperature : Concrete class
Rebar - size
range C20/25| C25/30 C30/37 C35/45 C40/45 C45/55 C50/60
I: 40°C/24°C 8 8,2 8,3 8,4 8,6 8,7 8,8
II: 58°C/35°C $8 - $32 6,7 6,8 6,9 7,0 7,1 7,2 7,3
lll: 70°C/43°C 57 5,8 59 6,0 6,1 6,1 6,2
Cracked concrete, all allowed drilling methods
I: 40°C/24°C 4,7 4.8 4.8 49 50 51 51
II: 58°C/35°C 012 - $32 3,7 3,7 3,8 3,9 3,9 4,0 4,0
lll: 70°C/43°C 3,3 3,4 3,5 3,5 3,6 3,6 3,7

For poor bond conditions multiply the values by 0,7. *The reduction factor for rebar diameter equal to 10 mm is 0,72

Additional Hilti Technical Data:

Reduction factor for splitting with large concrete cover: 5 = 0,306 (Hilti additional data)

Minimum anchorage length and minimum lap length

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

Updated: Sep-21
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Amplification factor ai, for the min. anchorage length and min. lap length for

Q

All allowed hammer drilling methods ©

Rebar - size Concrete class §

C12/15 | C16/20 | C20/25 | C25/30 C30/37 C35/45 C40/50 C45/55 | C50/60 O

08 - ¢32 1,0

o

Anchorage length for characteristic steel strength f,x=500 N/mm? for good conditions %

All allowed drilling methods S

Yieldin |bd, |bd, |bd, HRM Imax ©

Rebar-size C%Tgsr:te load g Ib,min® lo,min) (u2=1;lz) (q2=0;)3) (u2<yoj)4) -1o=%fccts>s Ctls?lagoc g

[kN] [mm] [mm] [mm] [mm] [mm] [mm] [mm] @

¢8 C20/25 21,9 113 200 378 265 109 700 1000 6
¢8 C50/60 21,9 100 200 202 142 99 700 1000
$10 C20/25 34,1 142 200 473 331 136 700 1000
$10 C50/60 34,1 100 200 253 177 124 700 1000
$12 C20/25 49,2 170 200 567 397 163 700 1000
$12 C50/60 49,2 120 200 303 212 148 700 1000
$14 C20/25 66,9 198 210 662 463 190 700 1000
$14 C50/60 66,9 140 210 354 248 173 700 1000
$16 C20/25 87,4 227 240 756 529 217 700 1000
$16 C50/60 87,4 160 240 404 283 198 700 1000
$18 C20/25 110,6 255 270 851 595 245 700 1000
$18 C50/60 110,6 180 270 455 319 222 700 1000
$20 C20/25 136,6 284 300 945 662 272 700 1000
$20 C50/60 136,6 200 300 506 354 247 700 1000
$22 C20/25 165,3 312 330 1040 728 299 700 1000
$22 C50/60 165,3 220 330 556 389 272 700 1000
$24 C20/25 196,7 340 360 1134 794 326 700 1000
$24 C50/60 196,7 240 360 607 425 296 700 1000
$25 C20/25 213,4 354 375 1181 827 340 700 1000
$25 C50/60 213,4 250 375 632 442 309 700 1000
$26 C20/25 230,8 369 390 1229 860 353 700 1000
$26 C50/60 230,8 260 390 657 460 321 700 1000
$28 C20/25 267,7 397 420 1323 926 380 700 1000
$28 C50/60 267,7 280 420 708 495 346 700 1000
$30 C20/25 307,3 425 450 1418 992 408 700 1000
$30 C50/60 307,3 300 450 758 531 371 700 1000
$32 C20/25 349,7 454 480 1512 1059 435 700 1000
$32 C50/60 349,7 320 480 809 566 395 700 1000

1) According to EC2: EN 1992-1-1:2004 Iy min (8.6) and lomin (8.11) are calculated for good bond conditions with
characteristic yield strength fy, = 500 N/mm?, yu=1,15 and o6 = 1,0

2) Embedment depth for yield of the rebar and for c4/¢ = 1 (characteristic yield strength f,, = 500 N/mm?)

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

4) Embedment depth according to Hit Rebar design for yield of the rebar and for cq4/¢ > 8 (Temperature range |,

5) characteristic yield strength f, = 500 N/mm?)

6) c=concrete temperature

Seismic data

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

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

For poor bond conditions multiply the values 0,7.

25 Updated: Sep-21
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Design values for the ultimate bond resistance fpgseis 2 in N/mm? for seismic loading for hammer drilling
(HD) and (HDB) and compressed air drilling (CA)

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

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

Materials

Material quality

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

fuk = fik = k - fyk

Fitness for use

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

Resistance to chemical substances

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

- not resistant

Electrical Conductivity

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

Updated: Sep-21
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Setting information

Installation temperature range

-10°C to +40°C

Service temperature range
Hilti HIT-HY 200 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

=T

Temperature range

Base material
temperature

Maximum short term
base material
temperature

Maximum long term
base material
temperature

Temperature range |

-40 °Cto +80 °C

+50 °C +80 °C

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

cycling.

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

Curing and working time

Temperature HIT-HY 200-R V3
of the Maximum working time Minimum curing time
base material twork teure
-10°C < Teus-5°C 3h 20 h
-4°C <Tem= 0°C 15h 8h
1°C < Tem= 5°C 45 min 4h
6°C < Tem< 10°C 30 min 25h
11°C < Tem< 20°C 15 min 1,5h
21°C < Tem= 30°C 9 min 1lh
31°C < Tem=< 40°C 6 min 1lh
Setting information
Installation equipment
Rebar — size ¢8 - $16 $18 - $32
Rotary hammer TE 2 (-A)— TE 40(-A) TE40 — TE8O
Blow out pump (het < 10-d) -

Other tools

Set of cleaning brushes, dispenser, piston plug

Compressed air gun®

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

Minimum concrete cover cmin Of the post-installed rebar

Drilling method

Bar diameter

Min

imum concrete cover Cmin [MmM]

[mm] Without drilling aid With drilling aid
Hammer drilling ¢ <25 30+0,06 - v=22-¢ 30+0,02-v=22-¢
(HD) and (HDB) $ =25 40+0,06-h=22-¢ | 40+0,02-L22 ¢
Compressed air ¢ <25 50+ 0,08 - Iv 50+0,02 - | L. -
drilling (CA) ¢ =25 60+008-h=22-¢ | 60+0,02-L=2-¢
3.'31”133&?5323 o <25 30+0,06-L=2-¢ | 30+002-h=2-¢ | | - il
with Hilti
Roughening tool $=25 40+0,06-h=22-¢ 40+0,02-h=22-¢
TE-YRT (RT)

27
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% Drilling and cleaning diameters
E’ Diamond
8 Hammer drill Hollow Drill Compressed coring with Brush Air nozzle
Rebar [mm] (HD) Bit (HDB) ®) air drill (CA) roughening HIT-RB HIT-RB
tool (RT)?
o do [mm] size [mm)]
o . -
% oonn— E‘= [ e— =]
< 38 12/109 12 - - 12/109 12/109
2 $10 147129 14/129 - - 14/129 147129
g 912 16/149 16/149 - - 16/149 16/149
6 - - 17 - 18 16
$14 18 18 17 18 18 18
20 20 - - 20 20
$16 i i 20 20 22 20
$18 22 22 22 22 22 22
25 25 - - 25 25
$20 - - 26 25 28 25
$22 28 28 28 28 28 28
$24 32 32 32 32 32
$25 32 32 32 32 32
$26 35 - 35 35 35
$28 35 - 35 35 35 32
- - 35 - 35
430 37 i i i 37
$32 40 - 40 - 40

a) Both given values can be used / Maximum installation length 1=250 mm.

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

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

18 17,9t0 18,2 18 18
20 19,9 to 20,2 20 20
22 21,9t0 22,2 22 22
25 24.9t0 25,2 25 25
28 27,910 28,2 28 28
30 29,9 t0 30,2 30 30
32 31,910 32,2 32 32
35 34,9 to 35,2 35 35

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

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

Updated: Sep-21 28
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Dispensers and corresponding maximum embedment depth £y,max
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Dispenser
HDM 330, HDM 500 HDE 500
Reier Concrete temp. 2 -10°C Concrete temp. 2 0°C
Ly,max [MM] Ly.max [MM]
¢8 - $32 700 1000

Setting instructions

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

with Hilti HIT-HY 200-R V3.

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

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlmlmles

Diamond Drilling + Roughening Tool
(DD+RT)

Hammer drilling:

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

Hammer drilling:

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

29
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Diamond cored holes with Hilti
roughening tool:

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

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

A T<ECI4TF: 4 - |
_

>

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.

Cono o

Setting element, observe working time

“twork" .

dl Id
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Setting element for overhead
applications, observe working time “twork”.
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Apply full load only after curing time

“tcure“ .

Updated: Sep-21

30



9]1910U0)

SI0ydue [ealway)

Updated: Sep-21

31



=T

HIT-RE 100 injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Concrete

Injection mortar system Benefits

- Suitable for cracked and non-

= T T BelILC : Hilti HIT-RE 100 cracked concrete C 20/25 to

500 ml foil pack C 50/60

- High loadi it
(also available as 'gh foading capactly

- Suitable for dry and water
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lilti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100 ‘ 330 ml fOiI paCk)
; saturated concrete
Anchor rods: - Large diameter applications
(am HIT-V - Long working time at elevated
\hn\wdxlwl:Mwl\l»in\\([l\\‘;lwhl;i\lmlrlnﬁ:\ AR ‘ F‘/ HIT-V-F temperatures
g HIT-V-R - Odourless epoxy
HIT-V-HCR
(M8-M30)
Anchor rods:
HAS-(E)
BT VNIRRT mumi\l‘\nwlw\‘lmn‘l‘l‘HMUH\MmqmMumiuwmuurww; el Eﬁg:EE;:ECR
(M8-M30)
Base material Load conditions
T[S =
&~
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) concrete quasi-static
Installation conditions Other informations
e A4 HCR
— e [ €€ -
316 | |highMo
Hammer Variable Small edge  Hilti SafeSet European CE Corrosion High
drilling embedment distance and  technology Technical conformity resistance corrosion
depth spacing Assessment resistance
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment 2 DIBt, Berlin ETA-15/0882 / 2017-12-11

a) All data given in this section according to ETA-15/0882 issue 2017-12-11.



Static and quasi-static loading (for a single anchor)

All data in this section applies to

— Correct setting (See setting instruction)
— No edge distance and spacing influence
— Steel failure
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— Anchor HIT-V and HAS-(E) with strength 5.8 %)
— Base material thickness, as specified in the table _8
— One typical embedment depth, as specified in the table 8
— Concrete C 20/25, fckcube = 25 N/mm? ®
— Temperate range | ©

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C) g
Embedment depth and base material thickness g
Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Typical embedment depth [mm] 80 90 110 125 170 210 240 270

Base material thickness [mm] 110 120 140 165 220 270 300 340

Characteristic resistance

Anchor size | M8 | m10 | m12 | mM16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tension Nr«  HIT-V, HAS-(E)  [kN] 18,3 29,0 42,2 70,6 111,9 | 153,7 | 187,8 | 224,0
Shear Vrk HIT-V, HAS-(E)  [kN] 9,2 14,5 21,1 39,3 61,3 88,3 | 114,8 | 140,3
Cracked concrete
Tension Nr«  HIT-V, HAS-(E)  [kN] - 19,8 29,0 40,8 64,1 95,0 112,0 | 140,0
Shear Vrk HIT-V, HAS-(E)  [kN] - 14,5 21,1 39,3 61,3 88,3 | 114,8 | 140,3

Design resistance

Anchor size | M8 | m10 | m12 | mM16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tension Nra ~ HIT-V, HAS-(E)  [kN] 12,2 19,3 27,7 33,6 53,3 73,2 89,4 106,7
Shear Vrg HIT-V, HAS-(E)  [kN] 7,3 11,6 16,9 314 49,0 70,6 91,8 | 112,2
Cracked concrete
Tension Nrg  HIT-V, HAS-(E)  [kN] - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
Shear Vrg HIT-V, HAS-(E)  [kN] - 11,6 16,9 31,4 49,0 70,6 91,8 | 112,2

Recommended loads 2

Anchor size | M8 [ m10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tension NRec HIT-V, HAS-(E) [kN] 8,7 13,8 19,8 24,0 38,1 52,3 63,9 76,2
Shear Vrec HIT-V, HAS-(E) [kN] 5,2 8,3 12,0 22,4 35,0 50,4 65,6 80,1
Cracked concrete

Tension NRec HIT-V, HAS-(E) [kN] - 6,7 9,9 13,9 21,8 32,3 38,1 47,6
Shear Vrec HIT-V, HAS-(E) [kN] - 8,3 12,0 22,4 35,0 50,4 65,6 80,1

a) With overall partial safety factor for action y=1,4. The partial safety factors for action depend on the type of loading and shall be taken
from national regulations.
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g Mechanical properties

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

:Eé\_/(gsss INmm?] | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

()] -

B | Nominal tensile :LTSV(QBSB [Nmm2]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800

_C - .

(&)
trength fu V-

S HLTS\_/(;R [Nmm?]| 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500

@ VA

E HLTS\_/(;ﬁER INmm? | 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700

(D)

5 :Eé\_/(gsss INNmm?] | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
Yield strength H@(SBSB INNmm?] | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
f -
8 :LTS\_/(SR Nmm?] | 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210

:Eé\_/(gﬁ'éR INNmm?]| 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400

Stressed cross- HIT-V [mm? | 36,6 | 580 | 843 | 157 | 245 | 353 | 459 | 561
section As HAS-(E) mm? | 32,8 | 523 | 762 | 1440 | 2250 | 324.0 | 427.0 | 519.0
Moment of HIT-V mmd | 312 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance W HAS-(E) [mm3 | 27.0 | 541 | 93.8 | 2440 | 4740 | 8090 | 1274.0 | 1706.0

Material quality for HIT-V

Part Material

Zinc coated steel

Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile

HIT-V 5.8 (F) . ) . :

HAS-(E) 5.8 Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pum
LT_E\E;d;g 22? Strength class 8.8; Elongation at fracture A5 > 12% ductile
HAS-(E) 8.8 Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pum
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;

HIT-V-R Elongation at fracture A5 > 8% ductile

HAS-(E)-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
| High corrosion resistant steel

Threaded rod, Strength class 80 for < M20 and class 70 for > M20,

HIT-V-HCR Elongation at fracture A5 > 8% ductile

HAS-(E)-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




Setting information

Installation temperature range:

+5°C to +40°C

Service temperature range

Hilti HIT-RE 100 injection mortar may be applied in the temperature ranges given below. An elevated base material

=T

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

Concrete

Temperature range | -40 °Cto +40°C +24 °C +40 °C
Temperature range |l -40 °Cto +58 °C +35°C +58 °C
Temperature range lll -40°Cto+70°C +43 °C +70°C
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Max. short term base material temperature

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

Max. long term base material temperature

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

Working time and curing time

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

Min. curing time before rebar
can be fully loaded tcure

Temperature of the
base material

5°C<Tem<10°C 2h 72 h
10°C<Tem<15°C 1,5h 48 h
15°C<Tem<20°C 30 min 24 h
20°C=Tem<30°C 20 min 12h
30°C<Tem<40°C 12 min 8h

40 °C 12 min 4h

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
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Setting details

(0]
g Anchor size M8 M10 M12 M16 M20 M24 M27 M30
= Nominal diameter of
3 drill bit do [mm] 10 12 14 18 22 28 30 35

Diameter of element d [mm] 8 10 12 16 20 24 27 30

Effective anchoraqe 60 60 70 80 90 96 108 120
” and drill hole de t?\ het  [mm] to to to to to to to to
_8 P 160 200 240 320 400 480 540 600
2 phinmum base material hn  fmmi| e+ 30 2100 mm he+ 2 do
= Diameter of clearance
@®©
3 hole in the fixture ds [mm] 9 12 14 18 22 26 30 33
% Minimum spacing Smin _ [mm] 40 50 60 80 100 120 135 150
6 Minimum edge distance Cmin  [mm] 40 50 60 80 100 120 135 150

Critical spacing for

splitting failure Sersp  [MM] 2 Carsp

h/hef_
1,0 - hes forh/hef2 2,0 20
]%':t's‘;al‘i'tt‘?:g?aﬂf::’;fe Corsp [MM]| 4,6 het-1,8 h for 2,0 > h/he > 1,3 "
2,26 hef fOf' h / hef < 1,3 1.0 2 26h Cersp

Critical spacing for

concrete cone failure SN [mml 2 CerN

Critical edge distance for

concrete cone failure® o [Mml 1,5 het

Torque moment © Tmax [Nm]] 10 [ 20 | 40 | 80 [ 150 | 200 | 270 | 300

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

reduced.

a)  hermin < her < hermax (her: embedment depth) h: base material thickness (h = hyin)

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

c) This is the maximun recommended torque moment to avoid splitting failure during installation for anchors
with minimun spacing and/or edge distance.

Installation equipment

Anchor size M8 | M10 | M12 | M16 M20 | M24 | M27 | M30
Rotary hammer TE2-TE 16 TE40-TE 80
Other tools Compre_ssed air gun or blow out pump
Set of cleaning brushes, dispenser, piston plug
Drilling and cleaning parameters
HIT-V Drill bit diameters do [mm)] Installation size [mm)]
HAS Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
cooe— =
M8 10 - 10 -
M10 12 12 12 12
M12 14 14 14 14
M16 18 18 18 18
M20 22 22 22 22
M24 28 28 28 28
M27 30 - 30 30
M30 35 35 35 35
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*For detailed information on installation see instruction for use given with the package of the product.

Safety regulations.
Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-RE 100.

Setting instructions

Concrete

Drilling

Hammer drilled hole
For dry and wet concrete.
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Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

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

AT
VU,

Compressed air cleaning (CAC)
cleaning of flooded holes

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

=330ml/11.11l. 0z 2x
==500ml/ 16.91l. 0z: 3x

Injection system preparation.

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500




Injection method for drill hole depth
hef < 250 mm.

Concrete

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

Chemical anchors

Setting the element

Setting element, observe working time

“twork" ,

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 100 injection mortar
Anchor design (ETAG 001) / Rebar elements

Injection mortar system

"1 =T ST ST

liti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100

Base material

| Concrete
Benefits

. - Suitable for cracked and non-
Hilti HIT'RE 100 cracked concrete C 20/25 to
330 ml foil pack C 50/60
(also available as - High loading capacity
500 mland 1400 _ gjitaple for dry and water
ml foil pack) saturated concrete

- Large diameter applications

- Long working time at elevated
Rebar B500B temperatures

(98-932) - Odourless epoxy

Load conditions

U | [slse

Concrete Concrete Dry concrete Wet
(non- (cracked) concrete
cracked)

Installation conditions

Static/
quasi-static

Other informations

¥y
—— C€
*xx*
Hammer Variable Small edge European CE
drilling embedment distance and Technical conformity
depth spacing Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment 2 CSTB, Marne la Vallée ETA-15/0882 / 2017-12-11

b) All data given in this section according to ETA-15/0882 issue 2017-12-11.




Static and quasi-static loading (for a single anchor)

Concrete

All data in this section applies to

-Correct setting (See setting instruction)

-No edge distance and spacing influence

-Steel failure

-Base material thickness, as specified in the table

-One typical embedment depth, as specified in the table

-One anchor material, as specified in the tables

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

-Temperate range |

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)
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Embedment depth and base material thickness for static and quasi-static loading data

Anchor- size $8 | ¢10 | d12 | ¢14 | ¢16 | $20 | ¢25 | 26 | $28 | 430 | $32
Typical embedment depth [mm] | 80 90 110 | 125 | 125 | 170 | 210 | 230 | 270 | 285 | 300
Base material thickness [mMm] | 110 | 120 | 140 | 161 | 165 | 220 | 274 | 294 | 340 | 359 | 380

Characteristic resistance

Anchor- size B500 B | 98 | 910 | 912 | 914 | 916 | 020 | ¢25 | $26 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nr kg | 280 [39.6 581 [ 66,0 [ 70,6 [111,9[163,7]176,2[224,0[ 43,0 262.4
Shear Vi« 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 [135,0]146,0 | 169,0 | 194,0 | 221,0
Cracked concrete

Tensile Nr knp || 198290 [357 408 [ 64,1990 [103,3]130,6]147,7] 1659
Shear Vi - [ 22,0 [ 31,0 | 42,0 | 55,0 | 86,0 [135,0(146,0 169,0 [194,0 | 221,0

Design resistance

Anchor- size B500 B | 48 | 10 | 912 | 914 | ¢16 | ¢20 | ¢25 | ¢26 | $28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrd [kN] 134 | 18,8 | 27,6 | 31,4 | 33,6 | 53,3 | 73,2 | 83,9 |106,7 | 115,7 | 125,0
Shear Vrd 11,2 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |129,3|129,3 | 147,3
Cracked concrete

Tensile Nrd [KN] - 94 | 13,8 | 17,0 | 194 | 30,5 | 471 | 492 | 62,2 | 70,3 | 79,0
Shear Vrd - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 [129,3|129,3 | 147,3

Recommended loads 2

Anchor- size B500 B | 98 | 910 | 12 | 914 | ¢16 | 20 | ¢25 | $26 | 928 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrs kg |26 [ 135 (197 [224 1240 [ 38,1523 [59,9 [ 762 | 826 [ 893
Shear Vg 8,0 [ 105 | 14,8 | 20,0 [ 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 | 105,2
Cracked concrete

Tensile Nra iy Lo | 67 [ 99 [1221139[21,8[337[351 [444 502 [ 564
Shear Vrg - [ 105148 20,0262 [ 41,0 [ 64,3 [ 69,5 | 80,5 | 92,4 | 105,2

a) With overall partial safety factor for action y=1,4, The partial safety factors for action depend on the type of loading and shall be taken from
national regulations,
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Materials

Mechanical properties

Anchor size ¢8 | 10 | 612 | ¢14 | 616 | ¢20 | ¢25 | 926 | ¢28 | ¢30 | 32

Nominal tensile [N/mm?] | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fuk

Yield strength fy« [N/mm? | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500

Stressed

: [mm? | 50,3 | 78,5 |113,1|153,9(201,1|314,2|490,9| 531 |615,8| 707 |804,2
cross- section As
Moment of [mm?] | 50,3 | 98,2 [169,6 |269,4 |402,1|785,4| 1534 | 1726 | 2155 | 2651 | 3217
resistance W
Material quality
Part Material
Rebar Bars and de-coiled rods class B or C Il according to NDP or NCL of EN 1992-
EN 1992-1-1:2004 1-1/NA:2013

Setting information

Installation temperature
+5°C to + 40°C

Service temperature range
Hilti HIT-RE 100 injection mortar may be applied in the temperature ranges given below, An elevated base material
temperature may lead to a reduction of the design bond resistance,

Temperature range

Base material
temperature

Max, long term base
material temperature

Max, short term base
material temperature

Temperature range | -40 °Cto + 40 °C +24°C +40°C
Temperature range |l -40 °Cto + 58 °C +35°C +58 °C
Temperature range Il -40°Cto+70°C +43°C +70°C

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 twork

Min, curing time before rebar
can be fully loaded tcure

5°C<Tem<10°C 2h 72 h
10°C<Tem<15°C 1,5h 48 h
15°C=Tem<20°C 30 min 24 h
20°C=Tem<30°C 20 min 12h
30°C=<Tem<40°C 12 min 8h

40 °C 12 min 4h

The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,




Setting details
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Anchor size 28 | @10 212 214 | @16 | @20 | @25 | @26 | @28 | B30 \ 232
Nominal diameter of 10/ | 12/ 24/ | 30/

) )
drill bit do [mm] 129 | 142 14a | 162 18 20 o524 | 322 32 35 37 40
Effective anchorage Petmi [mm]| 60 60 70 70 75 80 90 | 100 | 104 | 112 | 120 | 128
and drill hole depth "
range ©) °t™ma [mm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base . her + 30 mm
material thickness hmin  [mm] > 100 mm het + 2 do
Minimum spacing Smn [mm]| 40 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160
Minimum edge Cmn [mm]| 40 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160

Critical spacing for

splitting failure Sersp [MM] 2 Corsp
h/h,]
" 1,0 - hes for h/ her 22,0
Critical edge 2.0 4o
distance for splitting Cersp  [Mm] 4,6 hes-1,8h for2,0>h/he> 1,3 134
failure ©
2,26 hef fOf' h / hef < 1,3 1.0y 226-hy Cersp
Critical spacing for S [mM] 2 Can

concrete cone failure

Critical edge
distance for concrete coan  [mm] 1,5 hes
cone failure 9

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

a) Both given values for drill bit diameter can be used
b)  Netmin < her < hermax (her: €mbedment depth)
) h: base material thickness (h 2 hnin)

c
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,

Installation equipment

Anchor size 08 | 910 | 12 | o014 | 016 | ¢20 | ¢25 | 926 | ¢28 | $30 | 932
Rotary hammer TE2-TE 16 TE40-TE 80
Other tools Comprgssed air gun or blow out pump

Set of cleaning brushes, dispenser, piston plug

Drilling and cleaning parameters

Drill bit diameters do [mm] Installation size [mm)]
Rebar [mm] Hammer drill Hollow Drill Bit Brush Piston plug

(HD) (HDB) HIT-RB HIT-SZ

Esse— =
¢8 10/12a 122 10/122 -/122
$10 12/149 12/149 12/ 142 12/ 149
$12 14 /169 14 /169 14 /162 14 /162
14 18 18 18 18
$16 20 20 20 20
$20 24 [ 259 24 | 259 24 | 259 24 | 259
$25 30/ 322 32a) 30/ 323 30/ 322
$26 32 32 32 32
$28 35 - 35 35
$30 37 - 37 37
$32 40 - 40 40

a) Both of the two given values can be used

Concrete
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Setting instructions

*For detailed information on installation see instruction for use given with the package of the product,
Safety regulations,

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 100,

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

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

Compressed air cleaning (CAC)
cleaning of flooded holes

for all drill hole diameters do and drill hole
depths ho,
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=330ml/11.11l. oz 2x
== 500ml/ 16.91l. 0z: 3x

Concrete

Injection system preparation,

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

Injection method for overhead
application and/or installation with
embedment depth hef< 250 mm
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® Setting element, observe working time
( 77 twork”,

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

twork @%
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HIT-RE 100 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

Injection mortar system

Hilti HIT-RE 100
330 ml foil pack

"1 =T ST T

(also available as
500 ml and 1400
ml foil pack)

lilti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100
X

Rebar B500 B
(68 - $40)

Base material Load conditions

Benefits

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

- High loading capacity
- Suitable for dry and water
saturated concrete

- For rebar diameters up to 40
mm

- Non corrosive to rebar
elements

- Long working time at elevated
temperatures

- Suitable for embedment length
till 3200 mm

U] slse

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

Installation conditions

Other information

e 3
*x*
Hammer Diamond European CE
drilling coring Technical conformity
Assessment

Approvals / certificates
Description Authority / Laboratory No, / date of issue
European technical assessment @ DIBt, Berlin ETA — 15/0883 / 2017-12-06
Fire report MFPA, Liepzig GS 3,2/15-431-4 | 2016-04-29

c) All data given in this section according to the approvals mentioned above ETA-15/0883 issue 2017-12-06,
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Basic design data

Static EC2 design

Design bond strength in NN'mm?according to ETA 15/0883 for good bond conditions

Concrete class
Rebar-size
C12115 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | CA40/50 | C45/55 | C50/60
All allowed hammer drilling methods
8 - 932 1,6 2.0 2.3 2,7 3,0 3.4 3,7 4,0 43
034 1,6 2,0 2,3 2,6 2.9 3,3 3,6 3,9 4,2
36 15 1,9 2.2 2,6 2,9 3,3 3,6 3,8 4.1
040 15 1.8 2.1 2,5 2,8 3,1 3.4 3,7 4,0
Diamond coring wet
08 - 32 1,6 2,0 2,3 2,7
034 16 2,0 2,3 2,6
36 15 1,9 22 2,6
040 15 1,8 2.1 25

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

Minimum anchorage length and minimum lap length
The minimum anchorage length /bmin and the minimum overlap length Zomin according to EN 1992-1-1 shall be
multiplied by the relevant Amplification factor in the table below,

Amplification factor ai, for the min, anchorage length and min, lap length according to EN 1992-1-1 for:

Concrete class

Rebar - size

C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

All allowed hammer drilling methods

08-040 | 10
Diamond coring dry and wet
08-040 | 15

Pre-calculated values” — anchorage length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Mortar Anchorage Design Mortar
: length value volume? length value volume?
Rebar-size loa [mm] Nra [KN] | Vi [ml] loa [mm] Nra [KN] | Vu [ml]
a1=02=a3=o=as=1,0 a1=a3=c4=1,0 oz0r as=0,7
100 6,8 8 100 9,7 8
8 170 11,5 13 140 13,6 11
¢ 250 17,0 19 180 17,4 14
3221 21,9 24 225,4 21,9 17
121 10,3 11 121 14,7 11
220 18,7 20 170 20,6 15
¢10 310 26,3 28 230 27,9 21
402,6 34,1 36 281,8 341 25
145 14,8 15 145 211 15
260 26,5 27 210 30,5 22
12 370 37,7 39 270 39,3 29
4831 49,2 51 338,2 49,2 36
169 20,1 20 169 28,7 20
300 35,6 36 240 40,7 29
14 430 51,1 52 320 54,3 39
563,6 66,9 68 394,5 66,9 48

Concrete
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Pre-calculated values? — anchorage length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Mortar Anchorage Design Mortar
: length value volume? length value volume?
Rebar-size loa [mm] Nra [KN] | Vi [ml] loa [mm] Nra [KN] | Vi [mi]
a1=02=03=04=05=1,0 a1=a3=04=1,0 o2 or o5=0,7
193 26,2 26 193 37,4 26
340 46,1 46 280 54,3 38
¢16 490 66,5 67 370 71,7 50
644 87,4 87 450,9 87,4 61
217 33,1 33 217 47,3 33
380 58 57 310 67,6 47
¢18 540 82,4 81 410 89,4 62
724,6 110,6 109 507,2 110,6 76
242 411 51 242 58,6 51
390 66,2 83 350 84,8 74
$20 550 93,3 117 460 111,5 98
805,2 136,6 171 563,6 136,6 120
266 49,6 75 266 70,9 75
022 410 76,5 116 380 101,3 107
560 104,5 158 500 133,3 141
885,7 165,3 250 620 165,3 175
290 59 122 290 84,3 122
430 87,5 182 420 1221 177
924 560 114 236 550 160 232
966,2 196,7 408 676,3 196,7 286
302 64 114 302 91,5 114
425 430 91,2 162 430 130,3 162
570 120,9 214 570 172,7 214
1006,4 213,4 378 704,5 213,4 265
350 83,1 145 338 114,7 140
595 141,3 247 480 162,9 200
$28 875 207,8 364 635 215,5 264
1127,2 267.,7 469 789 267,7 328
374 95,2 165 374 136 165
635 161,6 281 528 191,9 233
$30 935 237,9 413 700 2545 309
1207,7 307,3 534 845,4 307,3 374
400 108,6 217 400 155,1 217
680 184,6 369 580 2249 315
932 1000 2714 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
450 132,3 387 440 184,8 379
765 225 658 640 268,8 551
¢36 1125 330,8 968 900 378,1 774
1505,0 442.6 1295 1053,5 442.6 907
500 1571 520 485 217,7 505
850 267 884 700 314,2 728
940 1000 314,2 1040 990 4443 1030
1739,1 546,4 1810 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as

described in EN 1992-1-1, For all other conditions multiply by the value by 0,7,

2) The volume of mortar corresponds to the formula “1,2#(d¢?-ds2)*n*Ib/4” for hammer drilling
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Pre-calculated values — overlap length @
Rebar yield strength fix=500 N/mm?2, concrete ¢25/30, good bond conditions g
Overlap Design Mortar Overlap Design Mortar 5
_ length value volume? length value volume? ©
BRI | Nra [KN] Vi [ml] lo [mm] Nra [KN] Vi [ml]
=oz=0z=ou=05=1,0 a1=osz=o4=1,0 oazor as=0,7 2
200 13,6 15 200 19,4 15 2
48 240 16,3 18 210 20,4 16 %
280 19 21 220 21,3 17 =
322,1 21,9 24 225,4 21,9 17 9
200 17 18 200 24,2 18 %
10 270 22,9 24 230 27,9 21 5
340 28,8 31 250 30,3 23
402,6 34,1 36 281,8 34,1 25
200 20,4 21 200 29,1 21
$12 290 29,5 31 250 36,4 26
390 39,7 41 290 42,2 31
483,1 49,2 51 338,2 49,2 36
210 24,9 25 210 35,6 25
14 330 39,2 40 270 45,8 33
450 53,4 54 330 56 40
563,6 66,9 68 394,5 66,9 48
240 32,6 33 240 46,5 33
16 370 50,2 50 310 60,1 42
510 69,2 69 380 73,7 52
644 87,4 87 450,9 87,4 61
270 41,2 41 270 58,9 41
18 410 62,6 62 350 76,3 53
560 85,5 84 430 93,8 65
724,6 110,6 109 507,2 110,6 76
300 50,9 64 300 72,7 64
420 430 72,9 91 390 94,5 83
570 96,7 121 480 116,3 102
805,2 136,6 171 563,6 136,6 120
330 61,6 93 330 88 93
450 84 127 430 114,6 122
622 580 108,2 164 520 138,6 147
885,7 165,3 250 620 165,3 175
360 73,3 152 360 104,7 152
424 470 95,7 198 470 136,7 198
590 120,1 249 570 165,8 241
966,2 196,7 408 676,3 196,7 286
375 79,5 141 375 113,6 141
025 430 91,2 162 480 145,4 181
570 120,9 214 590 178,7 222
1006,4 213,4 378 704,5 213,4 265
420 99,8 175 420 142,5 175
595 141,3 247 530 179,8 220
628 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
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o) Pre-calculated values — overlap length
g Rebar yield strength fix=500 N/mm?2, concrete ¢25/30, good bond conditions
:c; Overlap Design Mortar Overlap Design Mortar
: length value volume? length value volume?
Rebarsize | =\ rm) Nra [KN] Vi [mi] lo [mm] Nra [KN] Vi [ml]
& a1=o2=asz=ou=os=1,0 ar=az=ae=1,0 oz or as=0,7
% 450 114,5 199 450 163,6 199
o 430 635 161,6 281 528 191,9 233
T 935 237,9 413 700 254,5 309
g 1207,7 307,3 534 845,4 307,3 374
o 480 130,3 261 480 186,1 261
®) 432 680 184,6 369 650 252 353
1000 271,4 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
540 158,8 465 540 218,1 465
436 765 225,0 658 720 290,0 620
1125 330,8 968 900 363,5 774
1505,0 442,6 1295 1053,5 442.,6 907
600 188,5 624 600 269,3 624
440 850 267,0 884 750 336,6 780
1000 314,2 1040 990 444,3 1030
1739,1 505,9 1676 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as described in
EN 1992-1-1, For all other conditions multiply by the value by 0,7,
2) The volume of mortar corresponds to the formula “1,2*(dy>-ds?)*n*Ib/4” for hammer drilling

Fire resistance
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Temperature 8 [°C]

The design value of the bond strength foasi under fire exposure has to be calculated by the following equation:
fbd,fi = kb,fi(e) * fpa ‘Yc/VM,fi

With:  8<123,2°C:  kyf;(0) = 26,424 - e700215¢/f, . 43 < 1,0
0>123,2°C:  ky(0) =0,0

fod fi design value of the ultimate bond stress in case of fire in N/mm?

0 temperature in °C in the mortar layer

kof®) reduction factor under fire exposure

fod design values of the ultimate bond stress in N/mmz in cold condition

Ye partially safety factor according to EN 1992-1-1
Yuyi  partially safety factor according to EN 1992-1-2
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a) Anchoring application 7
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Anchoring application beam-wall connections with a concrete cover of 20 mm %
C
Maximum force (Fs,,max) in rebar in conjunction with HIT-RE 100 as a function of embedment depth ({inst ) %
for the fire resistance classes F30 to F240 according to EC2, O
Rebar-size B rmax Linst Fire resistance of bar [kN] g
[kN] [mm] R30 R60 R90 R120 R180 R240 &
100 3,4 1,0 0,2
110 43 1,7 0,5 i -
140 6,9 4,2 2,2 0,9 )
160 8,6 6,0 3,9 2,1 0,5
260 14,6 12,5 10,7 7,7 53
¢8 16,8 290 15,1 13,3 10,3 7,9
310 15,1 12,1 9,6
330 68 16,8 16.8 13,8 11,4
370 ! 16,8 16.8 14,8
400 ' 16,8
110 5,3 2,1 0,6 -
140 8,6 53 2,7 1,2 ) -
160 10,8 7,4 4.8 2,7 0,6
260 21,6 18,3 15,7 13,4 9,7 6,6
290 24,8 21,5 18,9 16,7 12,9 9,9
910 26,2 310 23,7 211 18,8 15,1 12,0
340 24,3 221 18,3 15,3
360 26,2 26.2 24,2 20,5 17,5
380 ' 26,2 26.2 22,7 19,6
450 ' 26,2 26,2
130 9,0 5,0 2,2 0,8
140 10,3 6,3 3,2 1,4 ) -
160 12,9 8,9 5,8 3,2 0,8
260 25,9 21,9 18,8 16,1 11,6 7,9
12 37,1 360 35.0 318 29.1 246 20,9
390 377 35,7 33,0 28,5 24,8
450 ! 37,7 377 377 36,3 32,6
500 ’ ’ 37,7 37,7
160 15,1 10,4 6,8 3,7 0,9 -
260 30,2 25,6 21,9 18,8 13,5 9,3
360 454 40,8 371 33,9 28,7 24.4
14 51,3 400 46,8 43,2 40,0 34,8 30,5
450 513 50,8 47,6 42 4 38,1
500 ! 51,3 513 513 50,0 45,7
550 ' ’ 51,3 51,3
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Q Maximum force (Fs,tmax) in rebar in conjunction with HIT-RE 100 as a function of embedment depth (finst )
g for the fire resistance classes F30 to F240 according to EC2,
5 . B rmax Linst Fire resistance of bar [kN]
© Rebar-size [kN] [mm] R30 R60 R90 R120 | R180 | R240
180 20,7 15,4 11,2 7,6 2,7 0,9
260 34,5 29,3 25,1 21,5 15,5 10,6
g 360 51,9 46,6 42,4 38,8 32,8 27,9
S5 $16 67,0 450 62,2 58,0 54,4 48,4 43,5
= 500 670 66,7 63,1 57,1 52,2
= 550 ’ 67,0 670 670 65,8 60,9
Rs) 600 ' ' 67,0 67,0
£ 200 27,2 21,2 16,5 12,4 59 2,6
© 260 38,9 32,9 28,2 24,1 17,4 11,9
O 360 58,4 52,4 47,7 43,6 36,9 314
¢18 84,8 500 79,7 75,0 71,0 64,2 58,7
550 848 80,7 74,0 68,5
600 ’ 84,8 84,8 848 83,8 78,2
650 ' 84,8 84,8
220 34,5 27,9 22,7 18,2 10,7 5,5
260 43,2 36,6 31,3 26,8 19,4 13,2
360 64,9 58,3 53,0 48,5 41,0 34,9
20 104,7 550 99,4 94,2 89,7 82,2 76,1
600 1047 104,7 100,5 93,1 86,9
650 ’ 104,7 104.7 1047 103,9 97,8
700 ' ’ 104,7 104,7
240 42,7 35,5 29,7 24,7 16,5 9,9
360 71,3 64,1 58,3 53,3 45,1 384
500 104,7 97,5 91,7 86,7 78,5 71,8
$22 126,7 600 121,3 115,56 110,6 102,4 95,6
650 126.7 122,5 114,3 107,5
700 ! 126,7 126,7 126.7 126,2 119,5
750 ' 126,7 126,7
270 54,4 46,5 40,2 34,8 25,8 18,5
360 77,8 69,9 63,6 58,2 49,2 41,9
650 145,3 139,1 133,6 124,7 117,3
924 150,8 700 150.8 146,6 137,7 130,3
750 ’ 150,8 150,8 150.8 150,7 143,3
800 ’ 150,8 150,8
280 59,4 51,1 44,6 38,9 29,6 22,0
360 81,1 72,8 66,3 60,6 51,3 43,6
700 158,4 152,8 143,4 135,8
925 163,6 750 163.6 163.6 157,0 149,3
800 ! ’ 163,6 163,6 163.6 162,9
850 ’ 163,6
290 64,6 56,0 49,2 43,3 33,6 25,6
360 84,3 75,7 68,9 63,0 53,3 454
700 171,5 164,7 158,9 149,2 141,2
$26 177,0 750 1770 173,0 163,2 155,3
800 ’ 177,0 177,0 1770 1770 169,4
850 ' ' 177,0
300 70,0 61,1 54,0 47,9 37,8 29,6
500 128,5 119,6 112,5 106,4 96,4 88,1
750 185,7 179,6 169,5 161,2
927 190,9 800 190.9 190.9 184,2 175,9
850 ’ ! 190,9 190,9 190.9 190,5
900 ' 190,9
300 75,6 66,4 59,0 52,7 42,3 33,7
500 133,3 124,0 116,7 110,4 99,9 91,3
750 199,9 192,6 186,3 175,8 167,2
928 205,3 800 205.3 201,4 191,0 182,4
550 ' 208 | 2053 | 053 | 2083 9L
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Maximum force (Fs,,max) in rebar in conjunction with HIT-RE 100 as a function of embedment depth ({inst ) Q
for the fire resistance classes F30 to F240 according to EC2, g
. Fs.T.max Linst Fire resistance of bar [kN] 5
Rebar-size [kN] [mm] R30 R60 R90 R120 R180 | R240 o
330 87,5 77,6 69,8 63,0 51,8 42,6
500 142,8 132,9 125,0 118,3 107,1 97,9
800 230,4 222,6 215,8 204,6 195,4 »
" e o 23316 e Ar—mr—mm =
l , , 7’
950 235,6 235,6 2356 %
350 100,3 89,7 814 741 62,2 ©
500 152,3 141,8 133,4 126,2 114,2 104,4 ©
$32 268,1 850 263,2 254.,8 2475 235,6 225,8 g
900 268,1 264,9 2529 2431 e
950 2681 | 2681 9881 | 2681 | 2605 O
370 113,9 102,7 93,8 86,1 73,4 63,0
500 161,8 150,6 141,7 134,0 121,3 110,9
634 302,6 900 3026 298,0 289,1 281,4 268,8 258,3
950 ' 302,6 302,6 299,9 287,2 276,8
400 132,3 120,5 111,0 102,9 89,5 784
$36 3393 600 2104 198,5 189,1 180,9 167,5 156,5
’ 800 288,4 276,5 267,1 259,0 245,5 234,5
950 339,3 335,1 325,6 317,5 304,1 293,0
450 168,7 155,5 145,1 136,0 121,1 108,8
40 385.5 600 233,8 220,6 210,1 201,0 186,1 173,9
’ 800 320,5 307,3 296,8 287,8 272,8 260,6
950 385,5 372,3 361,8 352,8 337,9 325,6

*For additional values please check GS 3,2/15-431-4 fire report,
Characteristic yield strength fy, = 500 N/mm?

Steel failure

b) Overlap joint application

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

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

Fs. 7 < (linst—Cf)- ¢ - T - foapire  Where: (finst — Cf) > Us;

ls = lap length
¢ = nominal diameter of bar

VAN NAR NN

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

but may not be assumed to be more than 80 ¢ AN

= bond stress when exposed to fire

fod,FIRE

Critical temperature-dependent bond stress, fuqrre, cOncerning “overlap joint” for Hilti HIT-RE 100
injection adhesive in relation to fire resistance class and required minimum concrete coverage c,

Clear concrete cover c Max, bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180 R240
50 0,9
60 1,7
70 2,7
80 1,0
90 1,6
3,5
100 2,3 1,0
110 3,0 1,4 0,7
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Critical temperature-dependent bond stress, fuqrre, cOncerning “overlap joint” for Hilti HIT-RE 100

[0
© injection adhesive in relation to fire resistance class and required minimum concrete coverage c,
o
§ Clear concrete cover ¢ Max, bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180 R240
120 1,9 1,0
% 130 2,5 1,4
% 140 3.1 1,9 07
% 150 2,4 1,0
= 160 29 1,3
g 170 34 1,7 0,9
[0} 180 2,1 1,1
c
®) 190 3,5 2,5 1,4
200 2,9 1,7
3,5
210 3,3 2,1
220 3,5 2,5
230 2,8
240 3,5 3,1
250
3,5
260
Materials

Material quality

Part Material

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

Rebar
EN 1992-1-1:2004+AC:2010

Fitness for use

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

These tests show an excellent behaviour of the post-installed connection made with HIT-RE 100: low
displacements with long term stability, failure load after exposure above reference load,

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Acetic acid 100% o Methanol 100% o]
Acetic acid 10% + Peroxide of hydrogen 30% o
Hydrochloric Acid 20% + Solution of phenol (sat,) -
Nitric Acid 40% - Sodium hydroxide pH=14 +
Phosphoric Acid 40% + Solution of chlorine (sat,)

Sulphuric acid 40% + Solution of hydrocarbons (60 % vol

Ethyl acetate 100% o} Toluene, 30 % vol Xylene,10 % vol +
Acetone 100% - Methyl naphtalene)

Ammoniac 5% o Salted solution 10% +
Diesel 100% + sodium chloride

Gasoline 100% + Suspension of concrete (sat,) +
Ethanol 96% o] Chloroform 100%

Machine oils 100% + Xylene 100%

+ resistant
o resistant in short term (max, 48h) contact
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HIT-RE 100 in the hardened state is not conductive electrically, Its electric resistivity is 1,4-10'°Q'm
(DIN IEC 93 — 12,93), It is adapted well to realize electrically insulating anchorings (ex: railway applications,
subway),

- not resistant
Electrical Conductivity

)
=
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—
&)
c
o
@)

. %)
Installation temperature range: 5
+5°C to +40°C ==

c
Service temperature range O
Hilti HIT-RE 100 injection mortar may be applied in the temperature ranges given below, An elevated base material i
temperature may lead to a reduction of the design bond resistance, =
()
. Maximum long term | Maximum short term 6
Base material - .
Temperature range base material base material
temperature
temperature temperature
Temperature range | -40 °C to +80 °C +50 °C +80 °C

Max short term base material temperature

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

Max long term base material temperature

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

Working time and curing time?

Temperature Maximum working time Initial curing time Minimum curing time
IN the base material Tem twork teure,ini® teure

5°C<Tem< 9°C 2 hours 18 hours 72 hours
10°C<Tem< 14 °C 1,5 hours 12 hours 48 hours
15°C<Tem< 19°C 30 min 8 hours 24 hours
20°C<Tem< 24 °C 25 min 6 hours 12 hours
25°C<Tem< 29 °C 20 min 5 hours 10 hours
30°C<Tem< 39°C 12 min 4 hours 8 hours
40 °C 12 min 2 hours 4 hours

a) The curing time data are valid for dry base material only, In wet base material the curing times must be doubled,
b)  After teueini has elapsed preparation work may continue

Setting information

Installation equipment

Rebar - size $8-916 $18-940
Rotary hammer TE2(-A) — TE30(-A) TE40 — TE8O
Blow out pump (hef < 10-d) -
Other tools Compressed air gun?
Set of cleaning brushes®), dispenser, piston plug

a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for ¢ 8 to ¢ 12) or deeper than 20-¢ (for ¢ > 12 mm)
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Minimum concrete cover cmin of the post-installed rebar

Minimum concrete cover cmin [mm]
Drilling method Rebar — size [mm)]
Without drilling aid | With drilling aid
Hammer drilling 0<25 30+0,06-v=2-¢|30+0,02-v=22-¢
(HD) $=25 40+0,06-v=2-¢ | 40+0,02-v=22-¢
Compressed air 0<25 50 + 0,08 - Iv 50 + 0,02 - Iv
drilling (CA) b =25 60+0,08- =2 -¢|60+002-,22"¢
Diamond coring dry ¢ <25 Drill stand is used | 30 +0,02- 22" ¢
(PCC) or wet (DD) b =25 as drilling aid 40+0,02-v=22-¢
Drilling and cleaning diameters
Drill bit diameters do [mm] Diamond core do [nm] | Installation size [mm]
Rebar [mm] Hammer |Compressed |Hollow Drill w| Brush | Airnozzle
drill (HD) | air drill (CA) | Bit (HDB) Wet (DD) | Dry (PCC) HIT-RB HIT-RB
§o> £ D >
oo | =1
¢8 12 (10%) - - 12 (109) - 12 (109) 12 (109)
$10 14 (122) - - 14 (122) - 14 (129) 14 (122)
12 16 (149) - - 16 (149) 16 (149) 16 (149)
¢ - 17 - i 18 16
$14 18 17 - 18 - 18 18
20 - - 20 - 20 20
¢16 - 20 - i 22 20
$18 22 22 - 22 - 22 22
20 25 (242) - - 25 - 25 (242) 25 (249)
¢ - 26 - i 28 25
$22 28 28 - 28 - 28 28
32 32 32 - 32
924 . ; 35 ; 35 _
25 32 (302) 32 (309) - 32 (302) - 32 (302)
¢ - i 35 ; 35 -
$26 35 35 35 35 35 35
$28 35 35 35 35 35 35
- 35 35 35 35
$30 37 i : 3 37 32
$32 40 40 47 40 47 40
- 42 42 42
¢34 45 i 47 47 45
45 45 - 45
¢36 B B 47 47 A7 47
- - 52 52 52
$40 55 57 52 55

a) Both of a given values can be used,

b)  No cleaning required,




Dispenser and corresponding maximum embedment depth £y max
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Dispenser
Rebar HDM 330, HDM 500 | HDE 500
Ly,max [mm]
8 to ¢10 1000
¢12 to ¢14 1000 1200
016 1500
$18 to $20 700 1300
$22 to $25 1000
026 to $28 500
$30 to $32 ] 700
034 to $40 500

Concrete
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Setting instructions

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

Safety regulations,

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 100,

Hammer drilled hole
For dry and wet concrete,

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required,

LU

Diamond Drilling (DD)

Hammer Drilling:

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

Hammer Drilling:

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

Wet diamond coring:

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

Dry diamond coring:

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho,
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- =330ml/ 11.1fl.ozz  3x
['{E‘E ==500ml/16.9f. oz 4x

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A

P 3000/3500

Concrete

Injection system preparation,

Injection method for drill hole depth
het < 250 mm,
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™ Injection method for drill hole depth
d her > 250mm,

Injection method for overhead
application,

® Setting element, observe working time
@zzzzzzzzzzzmrzmzzzé \: “twork”,

WL/
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Setting element for overhead

applications, observe working time “twork”,

!

twork ﬂ

Apply full load only after curing time




Concrete

()]
—
o
c
(8]
C
©
T
kS
€
(0}
e
O

=L

HIT-RE 100-HC injection mortar
Anchor design (EN 1992-4) / Rods&Sleeves / Concrete

Injection mortar system

Anchor rods:
HAS-U
HAS-U HDG
HAS-U A4
HAS-U HCR
(M8-M30)

IR A N R AR | A

Base material

[ Bl ==
&~

Concrete Concrete Dry concrete  Wet concrete Static/

(uncracked) (cracked) quasi-static

Installation conditions

Benefits

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

- High loading capacity

- Suitable for dry and water
saturated concrete

Hilti HIT-RE 100-HC
580 ml hard cartridge

- Large diameter applications

- Long working time at elevated
temperatures

- Odourless epoxy

Load conditions

Other informations

CE |5

HCR

highMo
Hammer Hollow drill- Variable Small edge European CE Corrosion High
drilling bit drilling embedment  distance and Technical conformity resistance corrosion
depth spacing Assessment resistance
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment @ DIBt, Berlin ETA-19/0148 / 2019-12-13

a) All data given in this section according to ETA-19/0148, issue 2019-12-13.




Static and quasi-static loading (for a single anchor)

All data in this section applies to

— Correct setting (See setting instruction)
— No edge distance and spacing influence
— Steel failure
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— Anchor HAS-U with strength 5.8 %)
— Base material thickness, as specified in the table _8
— One typical embedment depth, as specified in the table 8
— Concrete C 20/25, fckcube = 25 N/mm? ®
— Temperate range | ©
(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C) g
()
c
Embedment depth and base material thickness O
ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10| M12| M16| M20 | M24| M27 | M30| M33 | M36 | M39
HAS-U
Eff. anchorage depth [Mm] | 80 | 90 | 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 | 360
Base material thickness [mm] | 110 | 120 | 140 | 160 | 220 | 270 | 300 | 340 | 380 | 410 | 450

Characteristic resistance

ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 18,0 | 29,0 | 42,0 | 68.7 | 109 150 183 218 256 295 336
. HAS-U 8.8 29,0 | 42,0 | 56,8 | 68,7 | 109 150 183 218 256 295 336
Tension Nrk [kN]
HAS-U A4 26,0 | 41,0 | 56,8 | 68,7 | 109 150 183 218 256 295 336
HAS-U HCR 29,0 | 42,0 | 56,8 | 68,7 | 109 150 183 218 256 295 336
HAS-U 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 115 140 174 204 244
HAS-U 8.8 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 224 278 327 390
Shear Vrk [kN]
HAS-U A4 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 140 174 204 244
HAS-U HCR 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 196 174 204 244
Cracked concrete
HAS-U 5.8 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 140 156 187 221
. HAS-U 8.8 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 140 156 187 221
Tension Nrk [kN]
HAS-U A4 - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 140 156 187 221
HAS-U HCR - 19,8 | 29,0 | 40,8 | 64,1 | 95,0 | 112 140 156 187 221
HAS-U 5.8 - 15,0 | 21,0 | 39,0 | 61,0 | 88,0 | 115 140 174 204 244
HAS-U 8.8 - 23,0 | 34,0 | 63,0 | 98,0 | 141 | 184 224 278 327 390
Shear Vrk [kN]
HAS-U A4 - 20,0 | 30,0 | 55,0 | 86,0 | 124 | 115 140 174 204 244
HAS-U HCR - 23,0 | 34,0 | 63,0 | 98,0 | 124 | 161 196 174 204 244
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Design resistance

ETA-19/0148, issue 2019-12-13

Hilti technical data

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 12,0 | 19,3 | 27,0 | 32,7 | 51,9 | 71,3 | 871 104 122 140 160
. HAS-U 8.8 14,4 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 104 122 140 160
Tension NRrd [kN]
HAS-U A4 139 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 80,4 | 98,3 121 140 160
HAS-U HCR 14,4 | 20,0 | 27,0 | 32,7 | 51,9 | 71,3 | 87,1 104 122 140 160
HAS-U 5.8 7,2 12,0 | 16,8 | 31,2 | 48,8 | 70,4 | 92,0 112 139 163 195
HAS-U 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 179 222 262 312
Shear Vrd [kN]
HAS-U A4 8,3 12,8 | 19,2 | 35,3 | 55,1 | 79,5 | 48,3 | 58,8 73,1 85,7 103
HAS-U HCR 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 157 87,0 102 122
Cracked concrete
HAS-U 5.8 - 9,4 13,8 | 19,4 | 30,5 | 45,2 | 53,3 | 66,6 741 88,9 105
. HAS-U 8.8 - 94 | 138|194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
Tension Nrd [kN]
HAS-U A4 - 94 | 138|194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
HAS-U HCR - 94 | 138|194 | 30,5 | 45,2 | 53,3 | 66,6 74,1 88,9 105
HAS-U 5.8 - 12,0 | 16,8 | 31,2 | 48,8 | 70,4 | 92,0 112 139 163 195
HAS-U 8.8 - 18,4 | 27,2 | 50,4 | 78,4 | 113 | 147 | 179 | 207 | 249 | 294
Shear Vrd [kN]
HAS-U A4 - 12,8 | 19,2 | 35,3 | 55,1 | 79,5 | 48,3 | 58,8 73,1 85,7 103
HAS-U HCR - 18,4 | 27,2 | 50,4 | 78,4 | 70,9 | 92,0 | 112 | 87,0 | 102 | 122
Recommended loads?
ETA-19/0148, issue 2019-12-13 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HAS-U 5.8 86 | 13,8 | 19,3 | 23,4 | 37,1 | 50,9 | 62,2 | 74,2 86,9 100 114
. HAS-U 8.8 10,3 | 14,3 | 19,3 | 23,4 | 37,1 | 50,9 | 62,2 | 74,2 86,9 100 114
Tension Nrec [kN]
HAS-U A4 9,9 14,3 | 19,3 | 23,4 | 37,1 | 50,9 | 57,4 | 70,2 86,7 100 114
HAS-U HCR 10,3 | 14,3 | 19,3 | 23,4 | 37,1 | 50,9 | 62,2 | 74,2 86,9 100 114
HAS-U 5.8 51 86 | 12,0 | 22,3 | 349 | 50,3 | 65,7 | 80,0 99,4 117 139
HAS-U 8.8 86 | 13,1 | 194 | 36,0 | 56,0 | 80,6 | 105 128 159 187 223
Shear Vrec [kN]
HAS-U A4 6,0 9,2 | 13,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 52,2 61,2 | 73,2
HAS-U HCR 86 | 13,1 | 194 | 36,0 | 56,0 | 50,6 | 65,7 112 62,1 729 | 87,1
Cracked concrete
HAS-U 5.8 - 6,7 99 | 1391|218 | 323 | 38,1 | 47,6 52,9 63,5 | 75,0
. HAS-U 8.8 - 6,7 99 | 1391|218 | 323 | 38,1 | 47,6 52,9 63,5 | 75,0
Tension Nrec [kN]
HAS-U A4 - 6,7 99 | 1391|218 | 323 | 38,1 | 47,6 52,9 63,5 | 75,0
HAS-U HCR - 6,7 99 | 1391|218 | 323 | 38,1 | 47,6 52,9 63,5 | 75,0
HAS-U 5.8 - 86 | 12,0 | 22,3 | 34,9 | 50,3 | 65,7 | 80,0 99,4 117 139
HAS-U 8.8 - 13,1 | 19,4 | 36,0 | 56,0 | 80,6 | 105 128 148 178 210
Shear Vrec [kN]
HAS-U A4 - 9,2 | 13,7 | 25,2 | 39,4 | 56,8 | 34,5 | 42,0 52,2 61,2 | 73,2
HAS-U HCR - 13,1 | 19,4 | 36,0 | 56,0 | 50,6 | 65,7 | 80,0 62,1 729 | 87,1

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

taken from national regulations.




Materials

Mechanical properties

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HAS-U58 [N/mm?| 500 | 500 | 500 | 500 | 500 | 500 - ;
Nominal tensile HAS-U88  [N/mm?| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
strength fu HAS-UA4  [N/mm?]| 700 700 700 700 700 700 500 500
HAS-UHCR [N/mm?| 800 | 800 | 800 | 800 | 800 | 700 - .
HAS-U58 [N/mm?| 440 | 440 | 440 | 440 | 400 | 400 - ;
Yield strength  HAS-U8.8  [N/mm?| 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
fie HAS-UA4 [N/mm?| 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
HAS-UHCR [N/mm?| 640 | 640 | 640 | 640 | 640 | 400 . ;
Stressed cross- asy [mm?7 | 366 | 580 | 843 | 157 | 245 | 353 | 459 | 561
section As
Moment of HAS-U mm? | 312 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874

resistance W

Material quality for HAS-U

Part

Material

Zinc coated steel

Threaded rod,
HAS-U 5.8 (HDG)

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

Washer

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

Nut

Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Stainless Steel

corrosion resistance class lll acc. to EN 1993-1-4:2006+A1:2015

Threaded rod,

Strength class 70 for < M24 and strength class 50 for > M24;

HAS-U A4 Elongation at fracture A5 > 8% ductile
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel
corrosion resistance class V acc. to EN 1993-1-4:2006+A1:2015

Threaded rod,

Strength class 80 for < M20 and class 70 for > M20,

HAS-U HCR Elongation at fracture A5 > 8% ductile
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014

Concrete
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Setting information

Installation temperature range:

+5°C to +40°C

Service temperature range

Hilti HIT-RE 100-HC injection mortar may be applied in the temperature ranges given below. An elevated base

%)
o material temperature may lead to a reduction of the design bond resistance.

<

O

= Base material Max. long term base Max. short term base
@© Temperature range ; :

= temperature material temperature material temperature
O Temperature range | -40 °Cto +40°C +24 °C +40 °C

% Temperature range |l -40 °Cto + 58 °C +35°C + 58 °C

6 Temperature range lll -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

Min. curing time before rebar
can be fully loaded tcure

Max. working time in which rebar

Temperature of the
can be inserted and adjusted twork

base material

5°C<Tem<10°C 25h 72 h
10°C=<Tem<15°C 2h 48 h
15°C<Tem<20°C 1h 24 h
20°C=Tem<30°C 40 min 18 h
30°C=<Tem=40°C 20 min 6h

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
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Setting details for HAS-U

(0]
Anchor size M8 M10 M12 M16 M20 M24 M27 M30 g
Nominal diameter of = 1ol 40 12 14 18 22 28 30 35 5
drill bit (&)
Diameter of element d [mm] 8 10 12 16 20 24 27 30
Effective anchorage 60 60 70 80 90 96 108 120
and drill hole de t%] het  [mm] to to to to to to to to »
P 160 200 240 320 400 480 540 600 o
. . _C
Minimum base material " 1mmy|  her+ 302100 mm her+ 2 do S
thickness %
Diameter of clearance =
hole in the fixture dr [mm] 9 12 14 18 22 26 30 33 _8
Minimum spacing Smin _ [mm] 40 50 60 75 90 115 120 140 g
Minimum edge distance Cmin  [mm] 40 45 45 50 55 60 75 80 c
Critical spacing for s [mm] 26 O
splitting failure crsp crep
h/hef_
1,0'hef fOI‘h/hefZZ,O 20
Critical edge distance '
for splitting failure a) Cersp [MM]| 4,6 het-1,8h for2,0>h/her>1,3 1,3
2,26 het forh/het<1,3 one  226m,
Critical spacing for
concrete cone failure SN [mml 2 CerN
Critical edge distance for
concrete cone failure® o [mml 1,5 het
Torque moment © Tmax [Nm]] 10 [ 20 | 40 | 80 [ 150 | 200 | 270 | 300

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

reduced.

a)  hetmin £ hef < hetmax (her: embedment depth) h: base material thickness (h = hyin)

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

c) This is the maximun recommended torque moment to avoid splitting failure during installation for anchors
with minimun spacing and/or edge distance.

Installation equipment

Anchor size M8 | M10 | M12 | Mi16 M20 [ M24 [ M27 | M30

Rotary hammer TE2-TE 16 TE40-TE 80
Compressed air gun or blow out pump

Other tools Set of cleaning brushes, dispenser, piston plug

Drilling and cleaning parameters

Drill bit diameters do [mm] Installation size [mm]
HAS-U Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
S— T T p— D=
cooo— e

M8 10 - 10 -
M10 12 12 12 12
M12 14 14 14 14
M16 18 18 18 18
M20 22 22 22 22
M24 28 28 28 28
M27 30 - 30 30
M30 35 35 35 35
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Setting instructions

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

Safety regulations.

with Hilti HIT-RE 100-HC.

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

Hammer drilled hole
For dry and wet concrete.

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

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

AR
WY

Compressed air cleaning (CAC)
cleaning of water-filled holes

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

_.1‘. W \‘ X )
HDM 500 £ DS
HDE 500

Injection system preparation.
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Injection method for drill hole depth
hef < 250 mm.

Concrete

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

3 t K Setting element, observe working time

r Wor £, ”

C_ TN s twork”,
: ® Setting element for overhead
AN e applications, observe working time “twork”,
t . .
- cure, full Loading the anchor: After required
<\m\mmumnnmnnumumnlnmn|!n@sx T @ curing time tere the anchor can be
max loaded.
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HIT-RE 100-HC injection mortar
Anchor design (EN 1992-4) / Rebar elements / Concrete

Injection mortar system

Base material

Rebar B500B
($8-032)

Benefits

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

Hilti HIT-RE 100-HC C 50/60
580 ml hard cartridge - High loading capacity

- Suitable for dry and water
saturated concrete

- Large diameter applications

- Long working time at elevated
temperatures

- Odourless epoxy

Load conditions

I

oslss

Concrete Concrete Dry concrete  Wet concrete Static/

(uncracked) (cracked)

Installation conditions

quasi-static

Other informations

& |

Hammer Hollow drill- Variable
drilling bit drilling embedment  distance and Technical
depth spacing Assessment

Approvals / certificates

Small edge European

¥y
x x
* x
Fex*
CE

conformity

Description

Authority / Laboratory

No. / date of issue

European technical assessment 2

DIBt, Berlin

ETA-19/0148 / 2019-12-13

a) All data given in this section according to ETA-19/0148, issue 2019-12-13.




Static and quasi-static loading (for a single anchor)

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

-Steel failure

-Base material thickness, as specified in the table
-One typical embedment depth, as specified in the table
-One anchor material, as specified in the tables
-Concrete C 20/25, fek,cube = 25 N/mm?

-Temperate range |

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

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

Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size 68 | $10 | $12 | ¢14 | $16 | $20 | ¢25 | $26 | $28 | $30 | 32 | $36 | 940
Typical embedment [mMm] | 80 | 90 | 110 | 125 | 125 | 170 | 210 | 240 | 270 | 270 | 300 | 330 | 360
Base material thickness [mm] | 110 | 120 | 140 | 160 | 170 | 220 | 280 | 310 | 340 | 350 | 380 | 420 | 470
Characteristic resistance
Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 910 | 912 | $14 | 916 | $20 | 925 | 926 | 928 | 930 | 932 | 936 | 940
Non-cracked concrete
Tensile Nrk kN] 24,1133,9|49,8 |60,5|68,7| 109 | 150 | 183 | 218 | 218 | 256 | 295 | 336
Shear Vrk 14,0 22,0 31,0 42,0 |55,0|86,0 | 135 | 146 | 169 | 194 | 221 | 280 | 346
Cracked concrete
Tensile Nrk KN] |— 12,7 | 18,71 22,0|25,1|37,4 57,7 |58,8|71,3|76,3|90,5| 112 | 136
Shear Vrk - |22,0(31,0(42,0|50,3|74,8| 116 | 118 | 143 | 153 | 181 | 224 | 271
Design resistance
Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 10 | $12 | 914 | 916 | 20 | ¢25 | ¢26 | 928 | 930 | $32 | ¢36 | 40
Non-cracked concrete
Tensile Nrd kN] 11,5]16,2|23,7 28,8 32,7|51,9|71,3|87,1| 104 | 104 | 122 | 140 | 160
Shear Vrg 9,3 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 90,0 | 97,3 | 113 | 129 | 147 | 187 | 231
Cracked concrete
Tensile Nrd kN] | 6,1 |89 |105(12,017,8 |27,5|28,0|33,9|36,4|43,1|53,3|64,6
Shear Vrd - 14,7 | 20,7 | 28,0 |1 33,5|149,8 | 77,0 | 78,4 95,0 | 102 | 121 | 149 | 181

Concrete
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Recommended loads @

Hilti
ETA-19/0148, issue 2019-12-13 technical
data
Anchor- size B500 B 98 | 910 | 912 | $14 | 916 | $20 | 925 | 626 | 928 | 930 | $32 | ¢36 | 940
Non-cracked concrete
Tensile Nrec [kN] 82 |11,5|16,9|20,6 |23,4|37,1|50,9|62,2|74,2|74,2|86,9| 100 | 114
Shear Vrec 6,7 |10,5|14,8 20,0 | 26,2|41,0|64,3|69,5|80,5|924| 105 | 133 | 165
Cracked concrete
Tensile Nrec KN] |— 43 163 |75 |85 (127|19,6|20,0|24,2|26,0|30,8|38,1]46,2
Shear Vrec - 110,5]14,8|20,0|23,9|356|550|56,0|67,9|72,7|86,2| 107 | 129

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

national regulations.

Materials

Mechanical properties

Anchor size o8 | 10 | 12 [ 914 | 616 | 20 | ¢25 | 626 | 628 | 630 [ ¢32
SNt‘r’é?]'g;' ]f‘ins"e [N/mm?] | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
Yield strength fy [N/mm?] | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
frtgeszs‘;‘lcﬁon A [mm? | 50,3 | 78,5 | 113,1|153,9|201,1|314,2490,9| 531 |615,8| 707 |804,2

- S
Zgggtcsz [mme] | 50,3 | 98.2 |169,6 |269.4 | 4021 |785.4 | 1534 | 1726 | 2155 | 2651 | 3217
Material quality
Part Material
Rebar Bars and de-coiled rods class B or C
EN 1992-1-1:2004 With fyx and k according to NDP or NCL of EN 1992-1-1/NA

' fuk = fix = K-fyk

Setting information

Installation temperature
+5°C to + 40°C

Service temperature range

Hilti HIT-RE 100-HC injection mortar may be applied in the temperature ranges given below, An elevated base
material temperature may lead to a reduction of the design bond resistance,

Temperature range

Base material
temperature

Max, long term base
material temperature

Max, short term base
material temperature

Temperature range | -40 °C to + 40 °C + 24 °C +40 °C
Temperature range |l -40 °Cto + 58 °C +35°C +58 °C
Temperature range Il -40°Cto+70°C +43°C +70°C

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

cycling,

Max, long term base material temperature
Long term elevated base material temperatures are roughly constant over significant periods of time,
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Working time and curing time

[
Temperature of the Max, working time in which rebar Min, curing time before rebar g
base material can be inserted and adjusted twork can be fully loaded tcyre é
5°C<Tem<10°C 2,5h 72 h
10°C<Tem<15°C 2h 48 h
15°C<Tem<20°C 1h 24 h g
20°C<Tem<30°C 40 min 18 h 5
30°C<Tem=40°C 20 min 6h %
The curing time data are valid for dry base material only, In wet base material the curing times must be doubled, o
o
=
O
Setting details 5
Anchor size @8 | @10 @12 @14 | @16 | @20 | @25 | @26 | @28 | D30 | @32
Nominal diameter of o fmm| 19/ | 127\ 140 | 160 | 18 | 20 | 22| 32/ | 32 | 35 | 37 | 40

drill bit 122) | 142) 242 | 302

Effective anchorage ... [mm]| 60 | 60 | 70 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
and drill hole depth

range ) hetmx [mm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640
Minimum base . hef + 30 mm
material thickness ™" [MM] 2100 mm her + 2 do

Minimum spacing Smn [mm]| 40 | 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160

Minimum edge Cmin [mMm]| 40 | 45 | 45 | 45 | 50 | 50 | 65 | 70 | 75 | 75 | 80 | 80
distance

Critical spacing for

splitting failure Sersp  [Mm] 2 Corsp
1,0 her for h / het > 2,0 M
Critical edge 201
distance for splitting Ccrsp  [Mm] 46 he-1,8h for2,0>h/he>1,3 134
failure ©
2,26 het forh/het<1,3 ton  226n, "
Critical spacing fgr Sen [mm] 2 Can
concrete cone failure
Critical edge
distance for concrete can  [Mmm] 1,5 het

cone failure 9

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

a) Both given values for drill bit diameter can be used

b)  hetmin < her < hermax (Ner: embedment depth)

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,
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Installation equipment

Anchor size 08 | ¢10 | 912 | 914 | ¢16 | 920 | $25 | 626 | 928 | $30 | $32

Rotary hammer TE2-TE 16 TE40-TE 80

()
o
[3)
—
)
c
o
(@)

Other tools Compressed air gun or blow out pump

Set of cleaning brushes, dispenser, piston plug

g Drilling and cleaning parameters

é Drill bit diameters do [mm] Installation size [mm]

= Rebar [mm] Hammer drill Hollow Drill Bit Brush Piston plug

S (HD) (HDB) HIT-RB HIT-SZ

£

2 dm cm - [ D=

©) S e
$8 10/129 12 10/122 12
$10 12/149 12/149 12/1492 12/149
$12 14 /169 14 /169 14/162 14/162
14 18 18 18 18
$16 20 20 20 20
$20 24 | 259 24 | 259 24 | 259 24 | 259
$25 30/ 32 32 30/ 322 30/ 322
$26 32 32 32 32
$28 35 35 35 35
$30 37 - 37 37
$32 40 - 40 40

a) Both of the two given values can be used
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*For detailed information on installation see instruction for use given with the package of the product,

Safety regulations,
Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working

with Hilti HIT-RE 100-HC.

Setting instructions

Concrete

het

Hammer drilled hole
For dry and wet concrete,

#(:
do Hammer drilled hole with Hollow

Drilled Bit (HDB)
No cleaning required,
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Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d,

Hammer Drilling:

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

Compressed air cleaning (CAC)
cleaning of water-filled holes

for all drill hole diameters do and drill hole
depths ho,

AR
ATV

Injection system preparation,

%
HDM 500
HDE 500




Concrete

Chemical anchors

Injection method for overhead
application and/or installation with
embedment depth hef< 250 mm

Setting element, observe working time

“twork" y

|
N
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dl Id ﬁ N

Setting element for overhead
applications, observe working time “twork”,
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HIT-RE 100-HC injection mortar
Rebar design (EOTA TR023) / Rebar elements / Concrete

Injection mortar system

Benefits

- Suitable for concrete
C 12/15 to C 50/60
Hilti HIT-RE 100-HC - High loading capacity
580 ml hard cartridge - Suitable for dry and water
saturated concrete

- For rebar diameters up to 40
mm

- Non corrosive to rebar

elements

Rebar B500 B Long working time at

_ (68 - $40) elevated temperatures

Base material

- Suitable for embedment
length till 3200 mm

Load conditions

] [oel)es
&~
Concrete Concrete Dry concrete  Wet concrete Static/ Fire
(uncracked) (cracked) quasi-static resistance
Installation conditions Other information
4“ 4;
5 b ¥ *
— = & 3 Cé
Hammer Hollow drill- Diamond European CE
drilling bit drilling coring Technical conformity
Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment 2 DIBt, Berlin ETA-19/0149 / 2019-12-10

a) All data given in this section according to ETA-19/0149, issue 2019-12-10.
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Basic design data

Static EC2 design

Design bond strength in N/'mm?2according to ETA-19/0149 for good bond conditions

: Concrete class
Rebar-size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
All allowed hammer drilling methods
8 - 932 1,6 2,0 2.3 2,7 3,0 3.4 3,7 4,0 43
034 1,6 2,0 2,3 2,6 2.9 3,3 3,6 3,9 4,2
36 15 1,9 2,2 2,6 2,9 3,3 3,6 3,8 4.1
40 15 1,8 2.1 2,5 2,8 3,1 3.4 3,7 4,0
Diamond coring wet
08 - 932 1,6 2,0 2,3 2,7
034 1,6 2,0 2,3 2,6
36 15 1,9 22 2,6
40 15 1,8 2.1 2,5

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

Minimum anchorage length and minimum lap length
The minimum anchorage length /omin and the minimum overlap length fomin according to EN 1992-1-1 shall be
multiplied by the relevant Amplification factor in the table below,

Amplification factor ap, for the min, anchorage length and min, lap length according to EN 1992-1-1 for:

Concrete class

Rebar - size

C12/15 ’ C16/20 ‘ C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60

All allowed hammer drilling methods

08 -040 | 1,0
Diamond coring dry and wet
08-040 | 1,5

Pre-calculated values® — anchorage length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Mortar Anchorage Design Mortar
length value volume? length value volume?
Rebar-size
lba [Mmm] Nra [KN] Vu [ml] lba [Mmm] Nra [KN] Vi [ml]
a1=a2=(x3=a4=(x5=1,0 a1=a3=a4=1,0 o2 0r a5=0,7
100 6,8 8 100 9,7 8
8 170 11,5 13 140 13,6 11
¢ 250 17,0 19 180 17,4 14
322,1 21,9 24 225,4 21,9 17
121 10,3 11 121 14,7 11
220 18,7 20 170 20,6 15
¢10 310 26,3 28 230 27,9 21
402,6 34,1 36 281,8 34,1 25
145 14,8 15 145 21,1 15
260 26,5 27 210 30,5 22
12 370 37,7 39 270 39,3 29
483,1 49,2 51 338,2 49,2 36
169 20,1 20 169 28,7 20
300 35,6 36 240 40,7 29
014 430 51,1 52 320 54,3 39
563,6 66,9 68 394,5 66,9 48

Concrete
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Pre-calculated values® —anchorage length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Mortar Anchorage Design Mortar
length value volume? length value volume?
Rebar-size
lba [Mmm] Nrda [KN] Vu [ml] lba [Mmm] Nra [KN] Vi [ml]
a1=az=a3=a4=a5=1,0 (112(1.3:(14:1,0 a2 0r a5=0,7
193 26,2 26 193 37,4 26
340 46,1 46 280 54,3 38
¢16 490 66,5 67 370 71,7 50
644 87,4 87 450,9 87,4 61
217 33,1 33 217 47,3 33
380 58 57 310 67,6 47
618 540 82,4 81 410 89,4 62
724,6 110,6 109 507,2 110,6 76
242 41,1 51 242 58,6 51
390 66,2 83 350 84,8 74
620 550 93,3 117 460 111,5 98
805,2 136,6 171 563,6 136,6 120
266 49,6 75 266 70,9 75
422 410 76,5 116 380 101,3 107
560 104,5 158 500 133,3 141
885,7 165,3 250 620 165,3 175
290 59 122 290 84,3 122
430 87,5 182 420 122,1 177
624 560 114 236 550 160 232
966,2 196,7 408 676,3 196,7 286
302 64 114 302 91,5 114
425 430 91,2 162 430 130,3 162
570 120,9 214 570 172,7 214
1006,4 213,4 378 704,5 213,4 265
350 83,1 145 338 114,7 140
595 141,3 247 480 162,9 200
$28 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
374 95,2 165 374 136 165
635 161,6 281 528 191,9 233
$30 935 2379 413 700 254,5 309
1207,7 307,3 534 845,4 307,3 374
400 108,6 217 400 155,1 217
680 184,6 369 580 2249 315
$32 1000 271,4 543 800 310,2 434
1288,2 349,7 699 901,8 349,7 490
450 132,3 387 440 184,8 379
765 225 658 640 268,8 551
436 1125 330,8 968 900 378,1 774
1505,0 442,6 1295 1053,5 442,6 907
500 157,1 520 485 217,7 505
4 850 267 884 700 314,2 728
440 1000 314,2 1040 990 4443 1030
1739,1 546,4 1810 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as

described in EN 1992-1-1, For all other conditions multiply by the value by 0,7,

2) The volume of mortar corresponds to the formula “1,2#(d¢?-ds2)*n*Ib/4” for hammer drilling
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Pre-calculated values — overlap length @
Rebar yield strength fix=500 N/mm?Z, concrete ¢25/30, good bond conditions g
Overlap Design Mortar Overlap Design Mortar 5
_ length value volume? length value volume? ©
BRI | Nra [KN] Ve [mi] lo [mm] Nra [KN] Vi [ml]
=a=asz=0u=05=1,0 ai=os3=04=1,0 oor as=0,7 @
200 13,6 15 200 19,4 15 2
48 240 16,3 18 210 20,4 16 %
280 19 21 220 21,