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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

A ETA approval only for anchoring in concrete with rebar elements

Anchor size

Base material

Approvals

SafeSet

Hilti HIT-RE 500 V3

Concrete

Hilti HIT-HY 200 A(R)

Hilti HIT-RE 100 Hilti HIT-HY 110  Hilti HIT-HY 100

A
M8-

Cracked concrete [ |
Non-cracked m
Lightweight concrete
Aerated concrete

Solid brick masonry
Hollow brick

Drywall

European Technical
approval (ETA)

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

Clean-Tec

Specification

Setting

Steel, galvanized ]

Steel, hot dip
galvanized

Stainless steel A2
Stainless steel A4
HCR steel

Rebar B500 B
External thread
Internal thread

Pre-setting [ |

Through-fastening

Profis ]

*Local approvals

M-
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0 ETA approval only for post-installed rebar applications (according to EC2)
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Concrete Multimaterial Masonry

Hilti HIT-HY
270

—_— = E =

Hilti HIT-CT 1 Hilti HIT-ICE HvVZ HVU2 Hilti HIT-HY 170 Hilti HIT-MM Plus  Hilti HIT-1

" com——

&l 4

L

M8- ¢8- M8- M8 ¢8  MI10- M8 M8- M8 M8 M8- ¢8- MS- MS- M6 M8-
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| |
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| | | |
| | | |
| | |
|
| | | | |
| | | | | | | | | | | | | | |
n |
| | | | | | | |
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Mechanical anchor selector
Anchor type

Anchor size

Base material

Cracked concrete
Non-cracked

Lightweight concrete

Aerated concrete

Solid brick masonry

Hollow brick

Drywall

Redundant fastening

Approvals

Specification

Setting

Profis

European Technical

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

Steel, galvanized

Steel, hot dip
galvanized

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

Pre-setting

Through-fastening

*Local approvals

Undercut anchors

HDA

M10-M20

HMU-PF

m

M8-M20

M6-M12

HSL-3

M8-M24

Expansion anchors

HST3

M8-M24

HST2

M8-M16

HSA

M6-M20

Mar-2019



Expansion anchors

HSV HSB HUS3

M8-M16 M8-M16 6-14
|
| | |
| |
|
| | |
|
|
|
| |
| |
|

Mar-2019

Screw anchors

HUS3
REDUNDANT

HUS-HR
HUS-CR

HUS-V

HUS 6
HUS-S 6

HKD

M6-M20

Flush anchors

HKD
REDUNDANT

M6-M16

HKV

M6-M16



Mechanical anchor selector

Anchor type Plastic anchors

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

Anchor size
(drill bit diameter)

Cracked concrete

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

Non-cracked
Lightweight concrete
Aerated concrete
Solid brick masonry

Base material
E E E E BB
V m 7V nm
E E BV =

Hollow brick

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
Pre-setting [ | [ | [ |

Through-fastening [ [ [ ] [ ] u

Setting

Profis

N May be suitable for specific applications

[0 ETA approval only for redundant fastening applications
*Local approvals

5 Mar-2019



Light duty metal anchors

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

M6 M6 M8-M30 M5-M16 M8-M10 M5-M12 M6-M12 M6-M10 M6-M10 M16  M4-M8 M4,5 M8 M5-M6
| | | | | u |
|
| | |
| | |
|
| | |
|
| O O
.*
m*
| | | | | | |
| | | | | | | || | || | |
| | ||
|
| | | | |
| | ||
| | | | | | | | | |
| | | | | | |
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Mechanical anchor selector

Anchor type Insulation anchors

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

8 8

Anchor size 8
Cracked concrete

Non-cracked m
Lightweight concrete

Aerated concrete

Solid brick masonry
Hollow brick

Base material
]
E E E B H
HE E E E B H
E E E B H

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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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 [r:'; : [kN]
R30 R60 R90
Cracked Concrete
M8 80* 0,79 0,62 0,00
M10  90* 1,43 1,13 0,32
M12  95* 2,33 1,77 0,40
M16 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
M10  90* 4,50 2,00 0,85
M12  95* 5,43 2,63 1,14
M16 110* 11,6 4,88 2,63
M20 130* 20,9 8,85 5,61
M24  155* 30,0 14,8 9,45
M27 175* 39,1 25,7 12,3
M30 195 47,8 314 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 Nrks,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

Data valid for steel
failure

Mar-2019
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Characteristic tensions resistance Nrks,fi

Anchor Size [r:::'] [kN] Authority / No.
R30 R60 R90 R120
Anchors below tested in accordance to ISO 834 fire curve
HIT-HY 200-A + Cracked Concrete
HIT-V 5.8 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
M16  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 - 80* 164 0.45 0.24 017 IBMB 3501/676/12
M10  90* 2,75 0,75 0,40 0,28 *For different
M16 110* 6,20 1,76 0,92 0,63
M20 130* 126 3,51 1,79 1,18 Data Vf:iiﬁj :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 M8  80* 1,64 0,45 0,24 0,17
M10 90* 2,75 0,75 0,40 0,28
M12 95* 3,43 0,96 0,50 0,36
M16 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 T{?&i?gi}:iifn
M10 90 2,90 1,75 0,73 0,35 _
M12 110 4,22 3,20 1,87 0,99 r('):(;); nggéinstézrtehaedfeu(ﬂ
M16 125 7,85 5,55 2,98 1,66 report
M20 170 L2 il ) el Data valid for steel
M24 210 17,6 13,4 9,18 6,35 failure
M27 240 22,9 17,4 11,9 8,26
M30 270 28,0 21,3 14,6 10,1

Mar-2019 10
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Characteristic tensions resistance Nrks,fi

Anchor Size [r:::'] [kN] Authority / No.
R30 R60 R90 R120
Anchors below tested in accordance to ISO 834 fire curve
HVU2 + Cracked Concrete Original Test Report:
d 16056MR15542
HASR M8 &0 0,00 0,00 0,00 0,00 TU Kaiserslautern
M10 90 4,98 1,75 0,73 0,35 _
M12 110 8.97 3.66 1.87 0.99 *For different threaded
rods please see the full
M16 125 12,8 5,55 2,98 1,66 report
M20 170 28,0 16,2 10,1 6,89 ]
210 Data valid for steel
M24 40,4 28,3 16,3 10,2 failure
M27 240 52,5 36,8 21,1 13,3
M30 270 64,2 45,0 25,8 16,3
Anchors below tested in accordance to ZTV-ING fire curve
HIT-HY 200-A + Cracked Concrete Original Test Report:
HCR steel ’
M8 >80 0,40 GS 3.2/15-364-2
>
M10 >90 0,70 Please notice that the
M12 >110 1,25 data is not for any failure
M16 =125 3,50 modes.
M20 =>170 4,00
HVU2 + Cracked Concrete
HAS-E-HCR
M8 80 110 Original Test Report:
M10 90 1,50 GU-21804
L = 200 Please notice that the
M16 125 4,00 data is not for any failure
M20 170 6,50 modes.
M24 210 8,50

11 Mar-2019



Mechanical Anchors

Anchor

Characteristic tensions resistance Nrks;fi

het

Size [mm]

R30

R60

Anchors below tested in accordance to ISO 834 fire curve

HDA

HST-HCR

|

Mar-2019

Cracked Concrete

M10 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
M16 190 15,0
Cracked Concrete
M10 100 20,0
M12 125 30,0
M16 190 50,0
Cracked Concrete
M12 80 1,70
Mi6 100 3,10
M16 125 3,10
Cracked Concrete
M8 40 -
M10 50 -
M12 60 -
Cracked Concrete
M8 40 -
M10 50 -
M12 60 -
Cracked Concrete
M8 40 -
M10 50 =
M12 60 =
M8 40 -
M10 50 =
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

[kN]

R90

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

=T

R120

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

2,4
5,00

Authority / No.

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

12
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Anchor

HST3

|
_%_93]\

i

HST3-R

13

Characteristic tensions resistance Nrks;fi

Size [n'::;]
R30

Cracked Concrete

M8 47 0,90
M10 40 1,50
M10 60 2,40
M12 50 2,30
M12 70 5,00
M16 65 4,40
M16 85 7,10

M20 101 9,10
M24 125 12,6
Cracked Concrete

M8 47 1,90
M10 40 2,30
M10 60 3,00
M12 50 3,20
M12 70 5,00
M16 65 4,70
M16 85 7,10

M20 101 9,10
M24 125 12,6
Cracked Concrete

M6 55 1,50
M8 50 1,50
M8 60 2,30
M8 70 3,00
M10 55 2,00
M10 75 4,00
M10 85 4,90
M14 65 3,10
M14 85 4,80

M14 115 7,80
Cracked Concrete

M6 55 1,50
M8 50 0,50
M10 55 1,20
Cracked Concrete
M6 55 1,50
M6 55 1,50

R60

0,80
1,20
1,80
1,70
3,70
3,20
6,80
9,10
12,6

1,90
2,30
3,00
3,20
5,00
4,70
7,10
9,10
12,6

1,20
1,50
2,30
2,80
2,00
4,00
4,70
3,10
4,80
7,80

1,20
0,40
1,00

1,20
1,20

[kN]

R90

0,70
0,90
1,20
1,10
2,10
2,10
3,90
6,00
8,70

1,90
2,30
3,00
3,20
5,00
4,70
7,10
9,10
12,6

0,80
1,50
1,60
1,90
2,00
3,20
3,20
3,10
4,80
5,50

0,80
0,30
0,80

0,80
0,80

R120

0,60
0,80
0,90
0,80
1,30
1,50
2,40
3,80
5,40

1,50
1,80
2,40
2,50
4,00
3,80
5,60
7,30
10,1

0,70
1,2
1,20
1,50
1,60
2,50
2,50
2,50
3,80
4,30

0,70
0,20
0,60

0,70
0,70

Authority / No.

Original Test Report:
ETA-98/001

Warringtonfire
WF Report no 364181

Original Test Report:
ETA-13/1038

Warringtonfire
WF Report no 364181

Data valid for steel
failure.

Mar-2019



Anchor Size [nT::]]
R30 R60
HUS3-I-Flex Cracked Concrete
M6 55 1,60 1,20
HUS3-P M6 55 1,60 1,20
HUS3-PS M6 55 1,60 1,20
HUS3-PL M6 55 1,60 1,20
HUS HR Cracked Concrete
M6 55 1,30 1,30
M3 60 1,50 1,50
M8 80 3,00 3,00
M10 70 2,30 2,30
M10 90 4,00 4,00
M14 70 3,00 3,00
M14 110 6,30 6,30
HUS-CR M6 55 0,20 0,20
IR 4 M8 60 0,80 0,60
M‘L'Ljﬁﬂ i ,u(.[ {:/ = ;\’ M8 80 0,80 0,60
M10 70 1,40 1,10
M10 90 1,40 1,10
HKD_redundant Cracked Concrete
M6 25 0,50 0,40
M8 25 0,60 0,60
M3 30 0,90 0,90
M3 40 1,30 1,30
M10 25 0,60 0,60
M10 30 0,90 0,90
M10 40 1,80 1,80
Anchors below tested in accordance to ZTV-ING fire curve
HST3-R Cracked Concrete
M8 =47
FeT———
M12 =50
M16 =65
M20 =117
HST-HCR Cracked Concrete
‘ M3 -
el o -
M12 -
M16 -

Mar-2019

[kN]

0,60
1,05
1,75
3,60
4,50

>1,00
>1,50
> 2,00
>4,00

R90

0,80
0,80
0,80
0,80

1,30
1,50
3,00
2,30
4,00
3,00
6,30
0,20
0,50
0,50
0,90
0,90

0,30
0,60
0,90
1,30
0,60
0,90
1,80

R120

0,70
0,70
0,70
0,70

1,00
1,20
1,70
1,80
2,40
2,40
5,00
0,10
0,40
0,40
0,80
0,80

0,20
0,50
0,70
0,7
0,5
0,7
1,50

=T

Characteristic tensions resistance Nrks;fi

Authority / No.

Original Test Report:
ETA-13/1038

Data valid for steel
failure.

Original Test Report:
ETA-08/0307

Data valid for steel
failure.

Original Test Report:
ETA-06/0047

Warringtonfire
WEF Report no 364181

Original Test Report:
GS 3.2/14-319-3

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

Original Test Report:
GS 2101/679/16
Please notice that the
data is not for any failure
modes.
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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) *
K painted), O O *
aluminium - ] ] ]
Outdoor with low .
. Stainless steel - -
pollution
Steel (zinc-coated, * *
- palnt_eq), 0O O
1-10km aluminium *
Outdoor with - [ | [ | |
moderate .
. Stainless steel - -
concentration of
pollutants
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
—
= W 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.

15
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Environment categories

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

Indoor applications

2 Dry indoor environments

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

A Indoor environments with temporary condensation
14_

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

Outdoor applications

"ﬁ Outdoor, rural or urban environment with low population

Large distance (> 10 km) from the sea

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

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

Coastal areas
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

Mar-2019 16
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HIT-RE 500 V3 injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Injection mortar system

"1 ST ST ST

Foil pack: HIT-RE 500 V3

(available in 330, 500
and 1400 ml cartridges)

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

Anchor rod:
HIT-V
HIT-V-F
HIT-V-R
HIT-V-HCR
AM 8.8 (HDG)
(M8-M39)

1AM bbb bbbt bbbt TN

Internally threaded
sleeve:

HIS-N,

HIS-RN

(M8-M20)

POV

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 @ D0| saFEET
Concrete Concrete Hammer Diamond Hilti SafeSet Small edge Variable
(non-cracked) (cracked) drilled holes drilled technology distance and embedment
holes spacing depth

Load conditions Other information

5 c ( A4 HCR
316 highMo:
Static/ Seismic, Fire European CE conformity PROFIS Corrosion High
quasi-static ETA-C1,C2 resistance Technical design resistance corrosion
Assessment Software resistance @
a) Applications only with HIT-V anchor rods
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment® | CSTB ETA-16/0143 / 2017-07-12
Shockprqof fastr—._\nlngs in civil Federal Office for Civil Protection, B7S 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 2017-07-12.
b) Fire test report only available for HIT-V rods.

17
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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
- HIT-V anchor rod with strength class 5.8 and 8.8, AM anchor rod with strength class 8.8, HIS-N internally
threaded insert with screw 8.8
- Base material thickness, as specified in the table
- One typical embedment depth as specified in the table
- Concrete C 20/25, fck.cube = 25 N/mm?
- Temperature range |
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)

Concrete
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Embedment depth 2 and base material thickness

ETA-16/0143, issue 2017-07-12 Hilti technical data
Anchor size M8 | M10| M12| M16| M20 | M24 | M27 | M30 | M33 | M36 | M39
HIT-V
Eff. anchorage depth [mm] | 80 | 90 | 110 | 125 | 170 | 210 | 240 | 270 | 300 | 330 | 360
Base material thickness [mm] | 110 | 120 | 140 | 161 | 214 | 266 | 300 | 340 | 374 | 410 | 444
HIS-N
Eff. anchorage depth [Mm] | 90 | 110 | 125 | 170 | 205 - - - - - -
Base material thickness [mMm] | 120 | 150 | 170 | 230 | 270 - - - - - -

a) The allowed range of embedment depth is shown in the setting
For hammer drilled holes, hollow drill bit" and diamond cored with roughening tool?:

Characteristic resistance

ETA-16/0143, issue 2017-07-12 Hilti technical data
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HIT-V 5.8 18,0 [ 29,0 | 42,0 | 70,6 | 111, | 153, | 187, | 224, | 262,4 | 302,7 | 344,9
HIT-V 8.8, AM 29,0 | 43,1 | 58,3 | 70,6 | 111, | 153, | 187, | 224, | 262,4 | 302,7 | 344,9
Tension Nrk  HIT-V-R [kN] | 26,0 | 41,0 | 58,3 | 70,6 | 111, | 153, | 187, | 224, | 262,4 | 302,7 | 344,9
HIT-V-HCR 29,0 | 43,1 | 58,3 | 70,6 | 111, | 153, | 187, | 224, | 262,4 | 302,7 | 334,9
HIS-N 8.8 25,0 | 46,0 | 67,0 | 111, | 116, | - - - - - -
HIT-V 5.8 9,0 [15,0|21,0 | 39,0 | 61,0 | 88,0 | 115, | 140, | 174,0 | 204,0 | 244,0
HIT-V 8.8, AM 15,0 | 23,0 | 34,0 | 63,0 | 98,0 | 141, | 184, | 224, | 278,0 | 327,0 | 390,0
Shear Vr« HIT-V-R [kN] | 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124, | 115, | 140, | 174,0 | 204,0 | 244,0
HIT-V-HCR 15,0 | 23,0 [ 34,0 | 63,0 | 98,0 | 124, | 161, | 196, | 174,0 | 204,0 | 244,0
HIS-N 8.8 13,0 [ 23,0 | 34,0 | 63,0 | 58,0 | - - - - - -
Cracked concrete
HIT-V 5.8 13,1 [ 21,2 | 33,2 | 50,3 | 79,8 | 109, | 133, | 159, | - - -
HIT-V 8.8, AM 13,1 | 21,2 [ 33,2 | 50,3 | 79,8 | 109, | 133, | 159, | - - -
Tension Nrk  HIT-V-R [kN] | 13,1 | 21,2 | 33,2 | 50,3 | 79,8 | 109, | 133, | 159, | - - -
HIT-V-HCR 13,1 [ 21,2 | 33,2 | 50,3 | 79,8 | 109, | 113, | 159, | - - -
HIS-N 8.8 25,0 | 41,5 |50,3| 79,8105, | - - - - - -
HIT-V 5.8 9,0 | 15,0 /21,0 /39,0 | 61,0 | 88,0 | 115, | 140, | - - -
HIT-V 8.8, AM 15,0 | 23,0 [ 34,0 | 63,0 | 98,0 | 141, | 184, | 224, | - - -
Shear Vg« HIT-V-R [kN] | 13,0 | 20,0 | 30,0 | 55,0 | 86,0 | 124, | 115, | 140, - - -
HIT-V-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

(]
g ETA-16/0143, issue 2017-07-12 Hilti technical data
5 Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
© Non-cracked concrete
HIT-V 5.8 12,0 /19,3 |28,0 | 47,1 | 74,6 | 102, | 125, | 149, | 145,8 | 168,2 | 191,6
% HIT-V 8.8, AM 8.8 19,3 | 28,7 | 38,8 | 47,1 | 74,6 | 102, | 125, | 149, | 145,8 | 168,2 | 191,6
E Tension Nra  HIT-V-R [kN]| 13,9 | 21,9 | 31,6 | 47,1 | 74,6 | 102, | 80,4 | 98,3 | 121,3 | 143,0 | 170,6
8 HIT-V-HCR 19,3 | 28,7 |38,8 |47,1 | 74,6 | 102, | 125, | 149, | 144,6 | 168,2 | 191,6
S HIS-N 8.8 16,7307 |447 746 |773| - | - | - | - | - | -
8 HIT-V 5.8 7,2 |12,0|16,8|31,2 | 48,8 70,4 | 92,0 | 112, |139,2 | 163,2 | 195,2
g HIT-V 8.8, AM 8.8 12,0 | 18,4 | 27,2 | 50,4 | 78,4 | 112, | 147, | 179, | 222,4 | 261,6 | 312,0
6 Shear Vrd HIT-V-R [kN]| 8,3 | 12,8 19,2 | 35,3 |55,4|79,5|48,3|58,8| 73,1 | 85,7 |102,5
HIT-V-HCR 12,0 |18,4|27,2 50,4 | 78,4 |70,9 |92,0|112,| 87,0 |102,0|122,0
HIS-N 8.8 10,4 (18,4 | 27,2 50,4 | 46,4 - - - - - -
Cracked concrete
HIT-V 5.8 8,7 |14,1|22,1|33,5|53,2|73,0|89,2 | 106, - - -
HIT-V 8.8, AM 8.8 8,7 |14,1|22,1|33,5(53,2|73,0]89,2| 106, - - -
Tension Nra  HIT-V-R [kN]| 8,7 |14,1|22,1|35,5|53,2|73,0(80,4 |98,3 - - -
HIT-V-HCR 8,7 |14,1|22,1|33,5|53,2|73,089,2 | 106, - - -
HIS-N 8.8 16,7 | 27,7 | 33,5|53,2 | 70,4 - - - - - -
HIT-V 5.8 7,2 112,0|16,8|31,2|48,8|70,4|92,0] 112, - - -
HIT-V 8.8, AM 8.8 12,0|18,4|27,2|50,4 | 78,4 | 112, | 147, | 179, - - -
Shear Vrd HIT-V-R [kN]| 8,3 |12,8|19,2|35,3|55,1|79,5|48,3|58,8 - - -
HIT-V-HCR 12,0 | 18,4 | 27,2 50,4 | 78,4 | 70,9 | 92,0 | 112, - - -
HIS-N 8.8 10,4 18,4 | 27,2 | 50,4 | 46,4 - - - - - -
1)  Hilti hollow drill bit available for element size M12-M30.
2) Roughening tools are available for element size M16-M30.
Recommended loads 2
ETA-16/0143, issue 2017-07-12 Hilti technical data
Anchor size M8 [ M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Non-cracked concrete
HIT-V 5.8 8,6 |13,8|20,0|33,6533|73,2|89,4106,7/104,1 |120,1(136,9
Tension Nres HIT-V-R [KN] 99 |15,7|22,5|33,6 |53,3|73,2|57,4|70,2 | 86,7 |102,1|121,9
HIT-V-HCR 13,8 (20,5|27,7 | 33,6 | 53,3 |73,2|89,4|106,7/103,3 | 120,1 |136,9
HIS-N 8.8 16,7 |1 30,7 | 44,7 | 74,6 | 77,3 - - - - - -
HIT-V 5.8 51| 8,6 [12,0]|22,3|34,9|50,3|65,7|80,0| 99,4 | 116,6/139,4
Shear Viee HIT-V-R [KN] 6,0 | 92 |13,7|25,2|39,4 (56,8 345|420 | 52,2 | 61,2 | 73,2
HIT-V-HCR 8,6 |13,1|19,4 | 36,0 | 56,0 50,6 | 65,7 |80,0| 62,1 | 72,9 | 87,1
HIS-N 8.8 10,4 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -
Cracked concrete
HIT-V 5.8 6,2 |10,1|15,8|23,9|38,0|52,2|63,7|76,1 - - -
Tension Nres HIT-V-R [KN] 6,2 [10,1|15,8|23,9|38,0|52,2|57,4]|70,2 - - -
HIT-V-HCR 6,2 | 10,1 | 15,8 |23,9|38,0|52,2|63,7|76,1| - - -
HIS-N 16,7 | 27,7 | 33,5| 53,2 | 70,4 - - - - - -
HIT-V 5.8 51| 86 |12,0|22,3|34,9|50,3|65,7|80,0 - - -
Shear Viee HIT-V-R [KN] 6,0 | 92 |13,7|25,2|39,4|56,8|34,5|42,0 - - -
HIT-V-HCR 8,6 (13,1194 |36,0 | 56,0 | 56,0 | 65,7 | 80,0 - - -
HIS-N 8.8 10,4 | 18,4 | 27,2 | 50,4 | 46,4 - - - - - -

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

()
o
Characteristic resistance E
Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 S
Non-cracked concrete
Tension N HIT-V 5.8 [KN] 18,0 29,0 42,0 70,6 111,9 | 153,7 | 187,8 | 224,0
HIT-V 8.8, AM 8.8 24,1 33,9 49,8 70,6 111,9 | 153,7 | 187,8 | 224,0 )
o
Shear Vi« HIT-V 5.8 [KN] 9,0 15,0 21,0 39,0 61,0 88,0 115,0 | 140,0 =
HIT-V 8.8, AM 8.8 15,0 23,0 34,0 63,0 98,0 141,0 | 184,0 | 224,0 c
a) No data for HIS-N when diamond coring without roughening tools. c_tS
@©
Design resistance g
Anchor size | M8 | M10 [ M12 | M16 | M20 | M24 | M27 | M30 o
Non-cracked concrete 6
. HIT-V 5.8 12,0 18,8 27,6 33,6 53,3 73,2 89,4 106,7
Tension Nrd [KN]
HIT-V 8.8, AM 8.8 13,4 18,8 27,6 33,6 53,3 73,2 89,4 106,7
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
Shear Vrd [KN]
HIT-V 8.8, AM 8.8 12,0 18,4 27,2 50,4 78,4 112,8 | 147,2 | 179,2

a) No data for HIS-N when diamond coring without roughening tools.

Recommended loads P

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

Tensile Nrec  HIT-V 5.8 [kN]| 86 | 135 | 197 | 240 | 381 | 523 | 639 | 762
Shear Veec  HIT-V 5.8 kn]] 51 | 86 | 120 | 223 | 349 | 503 | 657 | 80,0

a) No data for HIS-N when diamond coring without roughening tools.
b)  With overall partial safety factor for action y=1,4. The partial safety factors for action depend on the type of loading and shall be taken from
national regulations.
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Seismic resistance

All data in this section applies to:
- Correct setting (See setting instruction)
- No edge distance and spacing influence
- Steel failure
- Anchor HIT-V 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, fekcube = 25 N/mm?2
- Temperature range |
(min. base material temperature -40°C, max. long/short term base material temperature: +24°C/40°C)
- Ogap=1,0 (using Hilti seismic filling set)

Concrete
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Embedment depth and base material thickness for seismic C2 @ and C1

Anchor size | M8 | M10 | M12 | M16 | M20 | mM24 | mM27 | M30
HIT-V

Eff. Anchorage depth [mm] 80 90 110 125 170 210 240 270
Base material thickness [mm] 110 120 140 165 220 270 300 340
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 HIT-V rods.
For hammer drilled holes, hollow drill bit and diamond cored with roughening tool:

Characteristic resistance in case of seismic performance category C2 using Hilti seismic filling set

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tensile Nr«  HIT-V 8.8, AM8.8  [kN] - - - 346 | 57,7 | 80,8 - -

HIT-V 8.8, AM 8.8 - - - 46,0 | 77,0 | 103,0 - -
Shear Vr« ~ HIT-V-F 8.8 [kN]

AM-HDG 8.8 - - - 30,0 46,0 66,0 - -

Design resistance in case of seismic performance category C2 using Hilti seismic filling set

Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tensile Nra  HIT-V 8.8,AM8.8  [kN]| - - - 230 | 385 | 538 - -

HIT-V 8.8, AM 8.8 - - - 36,8 | 616 | 824 - -
Shear Vra  HIT-V-F 8.8 [KN]

] ] - 240 | 368 | 528 - -

AM-HDG 8.8

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
, HIT-V 8.8, AM 8.8 121 | 198 | 328 | 428 | 678 | 931 | 1138 | 1358
Tensile Nrk [KN]
HIS-N 8.8 250 | 353 | 428 | 678 | 898 - - -
Shear v HIT-v88 AM88 [ 150 | 230 [ 340 [ 630 [ 980 | 1410 | 1840 | 2240
R HIs-N 838 9,0 160 | 240 | 440 | 410 - - -
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Design resistance in case of seismic performance category C1
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Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Tensile Ny HIT-V 8.8, AM 8.8 KN 8,0 132 | 21,8 | 285 | 452 | 621 | 759 | 90,5
HIS-N 8.8 16,7 | 235 | 285 | 452 | 599 - - -
Shear Ve, -V 88 AM 838 KN 120 | 184 | 272 | 504 | 784 | 1128 | 1472 | 1792
HIS-N 8.8 7,2 12,8 | 19,2 | 352 | 32,8 - - -
Materials
Mechanical properties for HIT-V
_ ETA-16/0143, issue 2017-07-12 Hilti Technical
Anchor size data
M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
HIT-V 5.8(F) 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal HIT-V 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 fuc ~ HIT-V-R 700 | 700 | 700 | 700 | 700 | 700 | 500 | 500 | 500 | 500 | 500
HIT-V-HCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700 | 500 | 500 | 500
HIT-V 5.8(F) 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
_ HIT-V 8.8(F) 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
;Le'd stength 8 8(HDG) [N/mm?] | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HIT-V-R 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210 | 210 | 210 | 210
HIT-V-HCR 640 | 640 | 640 | 640 | 640 | 400 | 400 | 400 | 250 | 250 | 250
fgcetisj’nei:ross'H|T-v AM 8.8 [mm? | 36,6 |580 |843 | 157 | 245 | 353 | 459 | 561 | 694 | 817 | 976
ngtzztcsz HIT-VAM 8.8 [mm3] | 312|623 | 109 | 277 | 541 | 935 | 1387 | 1874 | 2579 | 3294 | 4301
Mechanical properties for HIS-N
: ETA-16/0143, issue 2017-07-12
Anchor size
M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal Screw 8.8 800 800 800 800 800
tensile ————— [N/mm?]
strength fu.  _HISRN 700 700 700 700 700
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength  Screw 8.8 640 640 640 640 640
————— [N/mm?]
fyx HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed cross- HIS-(R)N [mm?] 51,5 108,0 169,1 256,1 237,6
section As Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N 5 145 430 840 1595 1543
resistance W Screw [mm?] 31,2 62,3 109 277 541
Mar-2019 22
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Material quality for HIT-V

(&)

g Part ‘ Material

§ Zinc coated steel
Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile
HIT-V 5.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pum

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

(HDG) hot dip galvanized = 45 um

Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Hilti Meter rod,
AM 8.8 (HDG)

Nut
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Stainless Steel

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

Threaded rod, Elongation at fracture A5 > 8% ductile

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

High corrosion resistant steel

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

Threaded rod,

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

Material quality for HIS-N

Part Material
Internal ;
- . >
HIS-N threaded sleeve C-steel 1.0718; Steel galvanized =25 pm
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized = 5 um
Internal

Stainless steel 1.4401,1.4571
threaded sleeve

HIS-RN 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.

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 +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

=T

Temperature of the base material Working time Minimum curing time

T twork tcure1)
-5°Cto-1°C 2h 168 h
0°Cto4°C 2h 48 h
5°Cto9°C 2h 24 h
10°Cto14°C 15h 16 h
15°Cto19°C 1lh 12 h
20°Cto24°C 30 min 7h
25°Cto29°C 20 min 6h
30°Cto34°C 15 min 5h
35°Cto39°C 12 min 4,5 h
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 HIT-V

concrete cone failure®

ETA-16/0143, issue 2017-07-12 Hilti Technical

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M33 | M36 | M39
Ei?m'”a' diameterofdrill "ty 10 | 12 | 14 | 18 | 22 | 28 | 30 | 35 | 37 | 40 | 42
Effective anchorage and Retmin [mMm]| 60 60 70 80 a0 96 108 | 120 | 132 | 144 | 156
drill hole depth range @ hefmax [mm] | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600 | 660 | 720 | 780
Minimum base material _ het +30 mm
thickness hmin MMl | 5400 mm et + 2 do
Max. torqgue moment Tmax [mm]| 10 20 40 80 | 150 | 200 | 270 | 300 | 330 | 360 | 390
Minimum spacing Smin [mm]| 40 50 60 75 a0 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 7

1,0 - hes for h/ her = 2,0 i
Critical edge distance for 46he-18h for20>h/he>13 ‘
splitting failure crsp  [Mm] | 2,0 fef - 1, ' o> >

2,26 hes forh/her<1,3
Critical spacing for
concrete cone failure Sern  [mm] 2 CerN
Critical edge distance for an [mm] 1.5 her

Mar-2019

Marking of the
embedment depth
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Setting details for HIS-N

(&)
g Anchor size M3 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
o . i
2 thickness hmin ~ [mm] 120 150 170 230 270
c Diameter of clearance
‘_:; hole in the fixture o [mm] 9 12 14 18 22
9 IThre";}“?' engagement he  [mm]| 820 10-25 12-30 16-40 20-50
= ength; min - max
e Minimum spacing Smin  [mm] 60 70 90 115 130
O Minimum edge distance  Cmin  [MmmM] 40 45 55 65 90
Critical spacing for s [mm] ¢
splitting failure crsp crp
h/hg
1,0 - hes forh/her22,0 ’o
Critical edge distance for '
Spllttlng failure Cer,sp [mm] 4,6 hes — 1,8 h for 2,0> h / het > 1,3 13
2,26 hef fOF h / hef < 1,3 1 ;)-h 2‘25'!’\ Cersp
Critical spacing for
concrete cone failure Serni [mm] 2 CerN
Critical edge distance for
concrete cone failure®  cen Ml 1.5 et
Max. torque moment @ Tmax [NmM] 10 20 40 80 150

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

a)  hetmin < het < 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 hes and the design bond
resistance. The simplified formula given in this table is on the save side.

Installation equipment
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M36 | M39
Not available

HIT-V TE2-TE 16 TE 40-TE 80 o
Rotary hammer from Hilti
HIS-N TE2-TE 16 ‘ TE40-TE 80 ’ -
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 roughenlng time troughen (troughen [sec] = hef [mm] /10 )

(]
hes [Mm] troughen [s€C] :q:)
0 to 100 10 g
101 to 200 20 S8
201 to 300 30
301 to 400 40
401 to 500 50 n
501 to 600 60 o)
S
Parameters of cleaning and setting tools S
Drill bit diameters do [mm] Installation —
Hollow Diamond coring O
HIT-V HIS-N Hammer Drill Bit Diamond With Brush Piston plug g
drill (HD) (HDB) coring roughenin HIT-RB HIT-SZ <
(DD) g tool (RT) O
o T™ | 7O | o | ™ | | D=
o é,:'=- E=r——r—no
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 : |]neasured do[mm] size
18 17,9t0 18,2 18 18
20 19,9 to 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 31,9t032,2 32 32
35 34,910 35,2 35 35
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Setting instructions

Concrete

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

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

Hammer drilled hole

For dry and wet concrete and installation
in flooded holes (no sea water).
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Hammer drilled hole with Hollow
Drilled Bit (HDB)

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

Diamond Coring
For dry and wet concrete, only.

=lalal=

=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 2X Hammer drilling:

Cleaning for under water:

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

LAY
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Hammer drilled flooded holes and
diamond cored holes:

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

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

AN

PNV

Injection preparation

E330ml/11.11l.ozz  3x
E‘E‘n E=3500ml/ 1691l 0z:  4x

i3 -] v

(- ] N < N .
Injection system preparation.

@ —— SSHH ai =

HDM 330/500
HDE 500 (e =y o

Injection method for drill hole depth
het < 250 mm.

@l Hirsz 2
T ]
/ HIT-RE-M
‘_ = Injection method for drill hole depth
het > 250mm.

Injection method for overhead
application.

@

ST HIT-OHC >
— HiT-oHwW HIT-8Z
== HIT-RE-M
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Setting the element

EWMWM@I

Setting element, observe working time

“twork" y

i

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

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

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

29
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HIT-RE 500 V3 injection mortar
Anchor design (ETAG 001) / 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

IR
[ ]

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 | ( e ‘
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 @ CSTB, Marne la Vallée

ETA-16/0143/ 2017-07-12

a) All data given in this section according to ETA-16/0143 issue 2016-11-30.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

-Design according to TR029

-Correct setting (See setting instruction)

-No edge distance and spacing influence

-Steel failure

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

-Rebar B500B

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

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

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

Hilti
ETA-16/0143, issue 2017-07-12 technical
data
Anchor- size ¢8 010 | ¢12 | 14 | 616 | 20 | ¢25 | $28 | ¢$30 | 32 | $36 | $40
Typ. embedment depth [mm]| 80 90 | 110 | 125 | 125 | 170 | 210 | 270 | 285 | 300 | 330 | 360
Base material thickness [mm]| 110 | 120 | 140 | 161 | 165 | 220 | 274 | 340 | 359 | 380 | 420 (470
For hammer drilled holes, hollow drill bit" and diamond cored with roughening tool?:
1) Hilti hollow drill bit available for element size $12-¢28.
2) Roughening tools are available for element size $14-¢28.
Characteristic resistance
Hilti
ETA-16/0143, issue 2017-07-12 technical
data
Anchor- size 98 | 910 | 912 | 914 | 916 | 920 | 925 | 928 | ¢30 | $32 | ¢36 | p40
Non-cracked concrete
Tensile Nrx B500B [kN] - 139,6|58,1|70,6|70,6 [111,9 [153,7 [224,0 | 249,4 | 262,4 | 302,7 | 344,9
Shear Vrk B500B - 122,0|31,0 42,0550 |86,0 1350 [169,0 | 194,0 | 221,0 | 280,0|346,0
Cracked concrete
Tensile Nrk B500B [kN] - |124,0|39,4|50,3|50,3|798 09,6 159,7|177,8|187,1 - -
Shear Vrk B500B - |122,0|31,0 42,0 55,0 86,0 1350 169,0 | 194,0 | 221,0 - -
1) Hilti hollow drill bit available for element size $12-¢28.
2) Roughening tools are available for element size $14-¢28.
Design resistance
Hilti
ETA-16/0143, issue 2017-07-12 technical
data
Anchor- size 98 | $10 | 912 | $14 | 916 | 920 | ¢25 | 928 | 930 | 932 | $36 | ¢40
Non-cracked concrete
Tensile Nrd B500B [kN] - 26,4 | 38,7 | 47,1 | 47,1 | 74,6 102,5 [149,4 | 166,3 | 174,9 | 168,2|191,6
Shear Vrd B500B - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 |90,0 112,7 | 129,3 | 147,3 | 186,7 [230,7
Cracked concrete
Tensile Nrd B500B [kN] - 16,0 | 26,3 | 33,5 | 33,5 | 53,2 |73,0 [106,5|118,5|124,7 - -
Shear Vrd B500B - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 [90,0 [112,7 | 129,3 | 147,3 - -

1)  Hilti hollow drill bit available for element size $12-¢28.
2) Roughening tools are available for element size $14-¢28.

Mar-2019
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% Recommended loads?

E Hilti

g ETA-16/0143, issue 2017-07-12 technical

data

Anchor- size 98 | $10 | 012 | $14 | 916 | 920 | 925 | 928 | 930 | ¢32 | ¢36 | ¢40

0 Non-cracked concrete

g Tensile Nrec  B500B [KN] - 18,8 | 27,6 | 33,6 | 33,6 |{53,3 73,2 [106,7 | 115,7 | 125,0 | 120,1|136,9

2 Shear Vrec B500B - 10,5 14,8 | 20,0 | 26,2 | 41,0 |64,3 |80,5 | 92,4 | 105,2 | 133,3|164,6

‘_:; Cracked concrete

o Tensile Nrec  B500B [kN] - 11,4 18,8 | 24,0 | 24,0 | 38,0 [52,2 |76,1 | 84,7 | 89,1 - -

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

6 1)  Hilti hollow drill bit available for element size $12-¢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 2017-07-12

Anchor- size 68 | ¢10 | ¢12 | ¢14 | ¢16 | ¢20 | ¢25 | ¢28 | $30 | ¢32
Tensile No BSOOB | - | 254 | 373 | 495 | 565 | 96,1 | 1484 | 224,0 | 2494 | 2624
Shear Vrk B500B - | 220 | 310 | 42,0 | 550 | 86,0 | 1350 | 169,0 | 194,0 | 221,0

Design resistance

ETA-16/0143, issue 2017-07-12

Anchor- size o8 | ¢10 | ¢12 | ¢14 | ¢16 | ¢20 | ¢25 | ¢28 | ¢30 | ¢32
Tensile Nea  BS500B .\ | - | 141 ] 207 [ 275 | 269 | 458 | 707 | 1067 | 1157 | 1250
Shear Vrd B500B - | 147 | 207 | 280 | 36,7 | 57,3 | 90,0 | 112,7 | 129,3 | 147,3

Recommended loads?

ETA-16/0143, issue 2017-07-12
Anchor- size 08 | ¢10 | ¢12 | ¢14 | ¢16 | 620 | $25 | ¢28 | 30 | ¢32
Tensile Neee  BSOOB | - [ 101 | 148 | 196 | 192 [ 327 | 505 [ 762 | 8256 | 893
Shear Vree  B500B - | 105 | 148 | 200 | 26,2 | 410 | 64,3 | 805 | 92,4 | 1052

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

All data in this section applies to:

- Design according to TR 045

- Correct setting (See setting)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

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

- Rebar B450C

-Temperate range |

(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)
- Installation temperature range -5°C to +40°C
- Ogap=1,0

Concrete

(79}
S
(@]
e
(&]
C
©
T
o
S
()
ey
O

For hammer drilled holes:

Embedment depth and base material thickness in case of seismic performance category C2

Anchor- size $8 | ¢10 | ¢12 | ¢14 | ¢16 | ¢20 | ¢25 | $28 | $30 | $32 | $36 | $40
Typical embedment depth [mm] - - - - 125 | 170 | 210 - - - - -
Base material thickness ~ [mm] - - - - 165 | 220 | 274 - - - - -

Characteristic resistance in case of seismic performance category C2"

Anchor- size $8 | ¢10 | 12 | ¢14 | 316 | $20 | 025 | 28 | $30 | $32 | ¢36 | $40
Tensile Nriseis ~ B450C  [kN] | - - - - |245 [459 |57,7] - - - - -
Shear Vr, seis B450C [kN]| - - - - [16,7 [29,7 | 40,7 ] - - - - -

1) Hilti technical data.

Design resistance in case of seismic performance category C2"

Anchor- size #8 | 10 | ¢12 | ¢14 | 16 | $20 | 625 | 628 | $30 | ¢32 | 636 | 40
Tensile Nrd,seis ~ B450C  [kN] | - - - - |16,3 [ 306 385 - - - - -
Shear Vro,seis ~ B450C  [kN] | - - - - 133237325 - - - - -

1) Hilti technical data.

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 | $25 | $28 | $30 | $32 | $36 | $40
Typical embedment depth [mm] - 90 | 110 | 125 | 125 | 170 | 210 | 270 | 285 | 300 - -
Base material thickness ~ [mm] - 120 | 140 | 161 | 165 | 220 | 274 | 340 | 359 | 380 - -

Characteristic resistance in case of seismic performance category C1

Anchor- size 08 | 10 | 912 | 914 | 16 | ¢20 | 925 | 628 | $30 | $32 | $36 | 940
Tensie Neses  BS00B | - |226[353 1428428678 |93,1[1358 151,1 [1590] - -
Shear Vg seis B500B - |22,0 [ 31,0 | 42,0 | 55,0 | 86,0 [135,0 [169,0 1.94,0 [221,0] - -

1) Hilti hollow drill bit available for element size $12-¢28.
2) Roughening tools are available for element size $14-¢28.

Design resistance in case of seismic performance category C1

Anchor- size 08 | 010 | 912 | 914 | 916 | 20 | 925 | 928 | 30 | 932 | 936 | 40
Tensile Newzes  BSO0B | - [151[235[285 285452 ]62,1[905 1007 1060] - | -
Shear Vra ses  B500B - |147]20,7 (280367573 ]90,0 112,7 12931473 - | -

2)  Hilti hollow drill bit available for element size ¢$12-¢$28.
3) Roughening tools are available for element size ¢14-¢$28.
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Materials

Mechanical properties

Anchor size $8 | ¢10 | 12 | 914 | $16 | $20 | ¢25 | $28 | $30 | ¢32 | ¢36 | $40
Nominal tensile | B500B (/M 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fux B450C - - - - | 518 | 518 | 518 | - - - - -
Yield strength | B500B [N/mm2]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
fyk B450C - - - - | 450 | 450 | 450 | - - - - -
Stressed cross- | B500B » 50,3 78,5 |113,1 153,9 |201,1|314,2|490,9 |615,8|706,9 | 804,2(1018 |1257
section As Basoc ™M1 T D T - l2onafiazisos| - | - | - | - | -
Moment of B500B 5 50,3 | 98,2 |169,6/269,4/402,1|785,4|1534 2155 | 2650 |3217 |4580 |6283
resistance W | B450C (mme] = - - - |402,1|785,4|1534 | - - - - -
Material quality
Part Material
Rebar Bars and de-coiled rods class B or C with fyxk and k according to NDP or NCL
EN 1092-1-1:2004 and AC:2010 | O EN 199211/ NA2013

uk = fc = K - fy

Setting information

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

Service temperature range

Hilti HIT-RE 500 V3 injection mortar may be applied in the temperature ranges given below. An elevated base
material temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range |

-40°Cto + 40 °C

+24°C

+40 °C

Temperature range |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

EPEETE Max. working time in which rebar | Min. curing time before rebar can
i . can be inserted and adjusted tge be fully loaded tcure"
base material
5°C<Tem<-1°C 2h 168 h
0°C<Tem<4°C 2h 48 h
5°C<Tem<9°C 2h 24 h
10°C<Tem< 14 °C 15h 16 h
15°C<Tem <19°C 1lh 12 h
20°C <Tem <24 °C 30 min 7h
25°C <Tem <29 °C 20 min 6 h
30°C<Tem <34 °C 15 min 5h
35°C<Tem <39°C 12 min 4,5h
Tem =40 °C 10 min 4h

1) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
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Installation equipment
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Rebar - size

98 | 910 [ 12 [ 914 | 916 | 920

025 | $28 | $30 | $32 | $36 | p40

Rotary hammer

TE 2 (-A) — TE 40(-A)

TE40 - TES8O

Diamond coring tools

DD EC-1, DD 100 ... DD 160 ®

Other tools

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

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

“Setting instruction”)

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

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

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

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

hes [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

Mar-2019
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Setting details

(]
g Anchor size 28 | 210 212 914 | 916 | 920 | @25 | 928 | @30 (@32 | @36 | D40
c
o Nominal diameter 10 12 30
a) a) 1) 1)
O of drill bit do [mm] 129 | 149 149 |16 18 | 20 | 25 300 35 | 37 | 40 | 45D |55
Effective Retmin  [mm] | 60 | 60 | 70 |70 | 75 | 80 | 90 | 100 | 112 | 120 | 128 144Y |160Y
0 anchorage and
5 drill hole depth hetmax [mm] | 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 560 | 600 | 640 [720Y |800Y
S
O Minimum base
c : . hef +30mm
< mgtenal Nmin [mm] > 100 mm her + 2 do
8 thickness
= Minimum spacing  Smin [mm] | 40 | 50 | 60 | 60 | 70 | 80 | 100 | 125 | 140 | 150 |160 [180Y [200Y
g Minimum edge Cmin [mm] | 40 | 45 | 45 | 45| 50 | 50 | 65 | 70 | 75 | 80 | 80 [180Y [200V
O Critical spacing
for splitting failure >°"*° [mm] 2 Cersp
h/hef-
1,0 - hes forh/her22,0
Critical edge 201
distance for Cer,sp [mm] 46 hes-18h  for2,0>h/her>1,3 13
splitting failure :
2,26 hes forh/her< 1,3 tony  226m, S
Critical spacing
for concrete cone Sern [mm] 2 CerN
failure
Critical edge
distance for Corn [mm] 1.5 het

concrete cone
failure 9

1) Additional Hilti Technical data

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

reduced.

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

b)  Nefmin < het < 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 he and the
design bond resistance. The simplified formula given in this table is on the save side
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Drilling and cleaning diameters

Q

Diamond coring g’

Hammer drill Hollow Drrill Diamond With Brush Piston plug 5

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

(DD) tool (RT)

do [mm] size [mm] "

Cm cm S B ¥ e - [ D= 2

$8 12 (109) - 12 (109) - 12 (109) 12 c—cz

$10 14 (129) 14 14 (129) - 14 (129) 14 (122) =

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

014 18 18 18 18 18 18 )
$16 20 20 20 20 20 20
$20 25 25 25 25 25 25
$25 32 32 32 32 32 32
$28 35 35 35 35 35 35
$30 37 - 37 - 37 37
40 - - - 40 40
$32 - - 42 - 42 42

$36 45b) - - - 45b) 45b)
$40 559 - - - 55P) 55P)

a) Each of two given values can be used
b)  Additional Hilti technical data
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Setting instructions

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

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

handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-RE 500 V3.

Hammer drilled hole

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

mlmlale

Diamond Coring

mlalel=

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 .

39
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Concrete

Diamond cored holes with Hilti
roughening tool:

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

AT 2 X
RNV
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BS330ml/11.1fl.oz:  3x
=>500ml/16.91. oz  4x

—

e

HDM 330/500
HDE 500 SASSD -

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

=
! HTSz 2 2
P T T =

Injection method for drill hole depth
het > 250mm.

Injection method for overhead

application.
SHIT-OHC \
— HIT-OHW H'T@,-
——ar—d] HIT-RE-M
= Setting element, observe working time
( 77770 ”/’/ULL 77171 “twork”,

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

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-RE 500 V3 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

Injection mortar system

1 T ST ST

Foil pack: HIT-RE 500 V3

(available in 330, 500
prpneee st . and 1400 ml cartridges)

liiti HIT-RE 500 V3 Hilti HIT-RE 500 v3

Rebar B500 B
(68 - $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

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

- High loading capacity

- Suitable for dry and water
saturated concrete

- Non-corrosive to rebar elements

- Long working time at elevated
temperatures

- Cures down to -5°C
- Odourless epoxy
- Fire time exposure up to 4h

U] jealles

— W ¢

Concrete Concrete Dry concrete  Wet concrete Static/ Seismic, Fire
(non- (cracked) guasi-static ETA-C1 resistance
cracked)
Installation conditions Other informations
| —
| @D0| sAFEET o c (
xx*
Hammer Diamond Hilti SafeSet European CE PROFIS
drilling coring technology Technical conformity Rebar
Assessment design
Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical assessment @ CSTB, Marne la Vallée

ETA-16/0142 / 2018-07-04

Fire evaluation CSTB, Marne la Vallée

MRF 1526054277/B

b) All data given in this section according to ETA-16/0142 issue 2018-07-04.
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Static and quasi-static loading

Concrete

Maximum design bond strength according to
Hit Rebar Method design
]

Design bond strength
according to EC2

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

Maximum design bond strength according to EC2

L
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foq IN/mm?]

P

Seismic design bond strength
according to CSTB

Maximum seismic design bond strength
according to EC2.

v

Ccdld []

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
$36 1,6 1,9 2,2 2,6 29 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 - $12 1,6 2,0 2,3 2,7 3,0 3,4 3,7 4,0 4,0
014 -9 16 1,6 2,0 23 2,7 3,0 34 3,7 3,7 3,7
$20 - $32 1,6 2,0 2,3 2,7 3,0 3,4 3.4 34 34
$36 1,6 2,0 2,2 2,6 29 3,2 3,2 3,2 3,2
$40 1,6 2,0 2,1 25 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)

(&)
o
%’ Pullout design bond strength [fyq,00 = TrR/Ymp] in N/'mm? for good bond conditions
O Non-cracked concrete C20/25, all allowed drilling methods
Rebar - si
Temperature & aing method char - size
range $8 | 010 | $12 | 914 | 16 | $20 | $25 | $28 | $30 | $32 | $36 | $40

Hammer drilled holes 6395951959595 |87 |87 |87 |87]|67/|79
Hammer drilled holes
with hollow drill bit

|: 40°C/24° ¢ Diamond cored holes | |\ g5 |95 95|87 (87| - | - | - | -
with roughening tool
Diamond cored holes 5 5 5 5 5 5 5 53153153 - -
Hammer drilled holes
in water filled holes
Hammer drilled holes 47 73|73 |73 |6,7]|67)|67|63]|63]|63]|57]5,0
Hammer drilled holes
with hollow drill bit

Il: 70°C/43° ¢ Diamond coredholes | 1 75167 167 (67 63| - | - | - | -
with roughening tool
Diamond cored holes 36 136 36|36 |31|33|33|33]|33]3,3 - -
Hammer drilled holes
in water filled holes

Cracked concrete C20/25, all allowed drilling methods
Hammer drilled holes 3 57|63 |63|63)|6,7|6,7]|73]|73]|7,3
Hammer drilled holes

I: 40°C/24° C with hollow drill bit
Diamond cored holes
with roughening tool
Hammer drilled holes 27147 153|153 |53|53|53|53]|53]5,3
Hammer drilled holes

Il: 70°C/43° C with hollow drill bit

Diamond cored holes
with roughening tool
For poor bond conditions multiply values by 0,7.

- - 9519595 |95| 87| 87 - - - -
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38 |57 |57 |57 |57 |57 |52]52]|52|5,.2 - -

- | - |73|73|67|67|67[63| - | - | - | -

26 143 (43|43 |43 ]40|40 |40 |38 38 - -

- - 63|63 |63]|67]|67]|73 - - - -

- - | -163|63|67|67[73| - | - |- | -

-] - 53 53[53|53(53| - | - | - | -

- | - | - |53[53(53(|53[53] - | - |- | -

Increasing factors in concrete for foq4,po

Dilling method T Rebar-size
class | 48 | 10 [ 912 [ 914 [ 916 [ $20 | 925 [ 928 | $30 | $32 | 936 | 940

Hammer drilled holes C 30/37 1,04
Hammer drilled holes with
hollow drill bt C40/50 1,07
Diamond cored holes C50/60 1,09
Diamond cored holes with | C 30/37 - 10 )
roughening tool C50/60 '
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The minimum anchorage length /»min and the minimum lap length fomin according to EN 1992-1-1 shall be
multiplied by relevant Amplification factor oy, in the table below.

Minimum anchorage length and minimum lap length

Q
3
5]
S
o
=
o
O

Amplification factor ay, for the min. anchorage length and min. lap length

All allowed hammer drilling methods g
R . Concrete class =
ebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60 =
08 - 440 1,0 E
Diamond coring dry and wet IS
8 -$12 1,0 2
014 -$36 Linear interpolation between diameter O
$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,,=500 Nmm? for good conditions

Hammer drilling
Rebar-size ceocr;:;Zt foa fod,p lo,min" lomin? | lbdy,a2=1> q::zi:h) It:l’:(’:g)w’ i
[N/mm?] | [N/mm?] | [mm] [mm] [mm] [mm] [mm] [mm]
8 C20/25 2,3 6,3 200 113 378 265 138 1000
¢ C50/60 43 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
14 C20/25 2,3 9,3 298 198 662 463 198 1400
C50/60 4,3 10,2 210 140 354 248 149 1400
16 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
C20/25 2,3 8,7 532 354 1181 827 539 2500
925 C50/60 4,3 9,4 375 250 632 442 289 2500
428 C20/25 2,3 8,7 595 397 1323 926 663 2800
C50/60 4,3 9,4 420 280 708 495 354 2800
$30 C20/25 2,3 8,7 638 425 1418 992 751 3000
C50/60 4,3 9,4 450 300 758 531 402 3000
$32 C20/25 2,3 8,7 681 454 1512 1059 844 3200
C50/60 4,3 9,4 480 320 809 566 451 3200
436 C20/25 2,2 5,2 534 540 1779 1245 753 3200
C50/60 3,2 5,7 367 540 1223 856 686 3200
40 C20/25 2,1 4,8 621 621 2070 1449 906 3200
C50/60 2,8 5,2 466 600 1553 1087 836 3200

1) Minimum anchorage length for overlap joint

2) Minimum anchorage length for simply supported connections

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

4) Anchorage length for simply supported connections in case of: a;= 03= a,= as= 1; a,= 0.7 - (design for yielding)

5) Anchorage length with HIT Rebar design Method (HRM) for simply supported connections in case of: a;= as= 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

(&)
(&)
E’ Seismic data according to ETA-16/0142
S

Design bond strength in NJ'mm? for good bond conditions

All allowed hammer drilling methods and diamond coring with Hilti roughening tool TE-YRT
£ : Concrete class
= Rebar - size
S C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
% 012 - $32 2,0 2,3 2,7 3,0 34 3,7 4,0 4,3
ks $36 1,9 2,2 2,6 2,9 32 35 38 4,1
IS 640 18 2,1 2,5 2,8 3,1 3,4 3,7 3,9
% For poor bond conditions multiply the values 0,7.

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

Values for diamond coring dry and wet
Rebar - size Concrete class
C16/20 C20/25 C25/30 C30/37 C35/45 C40/50 C45/55 C50/60
$12 2,0 23 2,7 3,0 34 3,7 4,0 4,3
014-$32 2,0
$36 1,9 2,0
$40 1,8 2,0

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

)
=
)
i 3]
Temperature reduction factor ksi(0) S
Temperature reduction factor k vs. temperature )
1.20
1.00 2
’ o
c
= [3)
- c
g 080 @©
- ®
g S
T 060 =
- ()
2 <
= O
0.40
0.20
0.00 : 1 1
0 20 40! 60 80 100 120 140 1 160 180 200

45 152

Temperature [°C]

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

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

fbm,rqd,d
If 6 > 152°C k() = 0,0
With:

fom (6)= 1178,2- 81255 § in °C

According to MRF 1526054277 / B

a) Anchoring application

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 f,x = 500 Nmm? and concrete class C20/25) according EC2

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

Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN]
[kN] [mm] R30 R60 R90 R120 R180 R240
100 3,8 1,3 0,5 0,2 0,0 0,0
140 7,2 4,3 2,3 15 0,7 0,2
180 10,7 7,8 5,6 3,9 2,1 1,3
220 14,2 11,2 9,1 7,4 4,6 2,9
250 13,8 11,7 10,0 7,1 4,8
¢8 16,8 290 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 ! 16,8 168 15,0
390 ' 16,8
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Maximum force in rebar in conjunction with HIT-RE 500 V3 as a function of embedment depth for the fire
resistance classes F30 to F240 (yield strength fyx = 500 Nmm? and concrete class C20/25) according EC2

Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN]
[kN] [mm] R30 R60 R90 R120 R180 R240
110 5,8 2,4 1,1 0,6 0,0 0,0
150 10,1 6,5 3,8 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 4.4
300 22,7 20,0 17,9 14,3 11,2
¢10 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
12 37,7 390 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 51
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
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
16 67 450 62,4 58,0 54,6 48,9 44,0
480 63,2 59,8 54,1 49,2
510 670 65,1 59,3 54,4
530 ' 67,0 670 62,8 57,8
560 ’ 67,0 670 63,0
590 ' 67,0
220 35,5 28,1 22,6 18,5 114 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
400 74,5 67,1 61,7 57,5 50,3 44,1
460 87,5 80,1 74,7 70,5 63,3 57,1
$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 TG 104,7 104.7 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 o
Rebar-size Max. Fs 1 linst Fire resistance of bar in [kN] g
[kN] [mm] R30 R60 R90 R120 R180 R240 S
100 4,9 1,8 0,8 0,4 0,0 0,0 (&)
140 8,4 50 29 19 0,7 0,2
180 11,9 8,5 6,2 4,5 2,3 1,3
220 154 11,9 9,7 8,0 4,9 3,1 0
$8 16.8 240 13,7 11,4 9,7 6,6 4,3 E
’ 280 14,9 13,2 10,1 7,6 5}
310 TN 15,8 12,7 10,2 =
330 ’ 16,8 16.8 14,4 11,9 T
360 ’ 16,8 16.8 14,5 2
390 ' 16,8 £
110 7,3 3,1 15 0,9 0,0 0,0 <
150 11,6 7,3 4,5 3,0 1,3 0,6 O
190 15,9 11,7 8,9 6,7 3,5 2,1
230 20,3 16,0 13,2 11,0 7,2 4,6
290 22,5 19,7 17,5 13,7 10,5
910 26,2 330 24,0 21,9 18,0 14,9
350 26.2 24,0 20,2 17,0
370 ’ 26,2 26.2 22,3 19,2
410 ’ 26,2 26.2 23,6
440 ' 26,2
140 12,6 7,5 4,3 2,8 1,1 0,3
200 20,4 15,3 11,9 9,3 5,2 3,2
260 28,2 23,1 19,7 17,1 12,5 8,8
320 36,0 30,9 27,6 25,0 20,3 16,6
340 33,5 30,2 27,6 22,9 19,2
912 31,7 380 35,4 32,8 28,1 24,4
400 377 35,4 30,7 27,0
420 ’ 37,7 377 33,3 29,6
460 ’ 37,7 377 34,8
490 ' 37,7
160 17,8 11,8 7,9 52 25 1,2
220 26,9 20,9 17,0 13,9 8,5 55
280 36,0 30,0 26,1 23,0 17,6 13,2
340 45,1 39,1 35,2 32,1 26,7 22,4
390 46,7 42,8 39,7 34,3 29,9
914 513 430 48,8 45,8 40,4 36,0
450 513 48,8 43,4 39,0
470 ’ 51,3 513 46,4 42,1
510 ’ 51,3 513 48,1
540 ' 51,3
180 23,8 16,9 12,5 9,0 4,6 2,7
240 34,2 27,3 22,9 194 13,2 8,7
300 44,6 37,7 33,3 29,8 23,6 18,6
360 55,0 48,2 43,7 40,2 34,0 29,0
430 60,3 55,8 52,3 46,1 41,2
¢16 67 470 62,7 59,3 53,1 48,1
500 670 64,5 58,3 53,3
520 ’ 67,0 67.0 61,7 56,8
560 ! 67,0 67.0 63,7
580 ' 67,0
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o . Max. Fs 1 linst Fire resistance of bar in [kN]
© Rebar-size | ™, \p [mm] R30 R60 R90 R120 R180 R240
2 220 38,4 29,8 24,2 19,9 12,2 7,8
8 300 55,7 47,2 41,6 37,3 29,5 23,3
380 73,1 64,5 58,9 54,6 46,8 40,6
460 90,4 81,9 76,3 71,9 64,2 57,9
” 530 97,0 91,4 87,1 79,3 73,1
S 620 104,7 570 100,1 95,8 88,0 81,8
5 600 102,3 94,5 88,3
2 104,7
= 620 104,7 T 98,9 92,6
= 650 ; 104,7 oA 99,1
9 680 ; 104,7
£ 280 64,2 53,6 46,6 41,1 31,4 23,7
< 370 88,6 77,9 70,9 65,5 55,8 48,0
O 460 113,0 102,3 95,3 89,9 80,2 72,4
550 137,4 126,7 119,7 114,3 104,6 96,8
650 153,8 146,8 141,4 131,7 123,9
925 163,6 690 157,7 152,2 142,5 134,7
720 1636 160,4 150,7 142,9
740 : 163,6 T 156,1 148,3
770 ; 163,6 TR 156,4
800 ; 163,6
310 81,1 69,1 61,3 55,2 44,3 35,6
370 99,3 87,3 79,5 73,4 62,5 53,8
430 117,5 105,5 97,7 91,6 80,7 72,0
490 135,7 123,7 115,9 109,8 98,9 90,2
550 153,9 141,9 134,1 128,0 117,2 108,4
610 172,1 160,1 152,3 146,2 135,4 126,6
28 205,3 670 190,3 178,3 170,5 164,4 153,6 144,8
720 193,5 185,7 179,6 168,7 160,0
760 197,8 191,8 180,9 172,2
790 T 200,9 190,0 181,3
810 : 205,3 — 196,1 187,3
850 ' 205,3 —_— 199,5
870 : 205,3
350 106,5 92,8 83,9 76,9 64,5 54,6
410 127,3 113,6 104,7 97,8 85,3 75,4
470 148,1 134,5 125,5 118,6 106,1 96,2
530 168,9 155,3 146,3 139,4 127,0 117,0
590 189,7 176,1 167,1 160,2 147,8 137,8
650 210,6 196,9 187,9 181,0 168,6 158,6
$32 268,1 710 231,4 217,7 208,7 201,8 189,4 179,4
820 255,8 246,9 240,0 227,5 217,6
860 260,8 253,8 241,4 231,4
890 o 264,2 251,8 241,8
910 : 268,1 o 258,7 248,8
940 ' 268,1 . 259,2
970 : 268,1
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Max. bond stress, fodFire, depending on actual clear concrete cover for classifying the fire resistance.

b) Overlap joint application

Concrete

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

Fs, 7 < (finst — Ct)- ¢ - @ - fod,riIrRe  Where: (Linst — C1) > /s by
ls = lap length C1
[0} = nominal diameter of bar r_

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

; ALY
but may not be assumed to be more than 80 ¢ N

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

Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180 R240

30
40 0,8
50 1,1
60 15
70 2,1 0,9
80 2,9 1,2
90 35 15 0,9
100 1,8 1,1 0,8
110 2,3 14 1,0
120 2,8 1,6 12
130 3.4 2,0 14 0,9
140 3,5 2,3 1,6 1,0
150 2,8 1,9 1,1 0,8
160 3,3 2,2 1,3 0,9
170 3,5 2,5 1,5 1,1
180 2,9 1,7 12
190 3,4 1,9 1,4
200 35 2,2 15
210 2,5 1,7
220 2,8 19
230 31 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 fyk and k according to NDP or
Rebar EN 1992-1-1 NCL of EN 1992-1-1
fuk = fu = K+ fyx

Fitness for use

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

These tests show an excellent behaviour of the post-installed connection made with HIT-RE 500 V3: low
displacements with long term stability, failure load after exposure above reference load.
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Resistance to chemical substances

Chemicals tested Co(?/‘t’)ent Resistance Chemical tested Co(r:At:)ent 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 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 66-1012 Q.m
(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchorings (ex: railway applications,
subway).

Installation temperature range
-5°C to +40°C
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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.

. Maximum long term | Maximum short term
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 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 Working time in which Initi . . . .
of the rebar can be inserted and nitial curing time Curing time before rebar
base material adjusted tgei teure,ini LT ORI LS (o
5°C<Teu<-1°C 2h 48 h 168 h
0°C<Teu<4°C 2h 24 h 48 h
5°C<Tem<9°C 2h 16 h 24 h
10°C<Tem< 14 °C 15h 12 h 16 h
15°C<Tem <19°C 1h 8h 16 h
20°C<Tem <24 °C 30 min 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 4,5h
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 | 925 | ¢28 | 932 | ¢34 | 936 | 940

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

Blow out pump (het < 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

-~ . Minimum concrete cover cmin [mMm]
Drilling method | Bar diameter [mm] = 0 rilling aid | With drilling aid
Hammer drilling $ <25 30+0,06-k=22-¢ [30+0,02-k=22-¢
(HD) and (HDB) ¢ 225 40+0,06-22-¢ |40+0,02-k=2-¢
Compressed air $<25 50+0,08 - Iv 50 + 0,02 - Iy
drilling (CA) ¢ 225 60+0,08 -L=2-¢ [60+0,02-h=22-¢
Diamond coring in ¢ <25 Drill stand works like | 30+0,02 - V=22 - ¢
wet (PCC) dry (DD) ¢=25 a drilling aid 40+0,02-h22-¢
Diamond coring with $<25 30+0,06-h22-¢ [30+0,02-k22-¢
Roughening too ¢ =25 40+0,06-k=22-¢ |40+0,02-22-¢
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Dispenser and corresponding maximum embedment depth £y max

(&)
2 _ HDM 330, HDM 500 | HDE 500
= Rebar — size [mm]
o £v,max [mm)]
© 08 1000 1000
¢10 1000 1000
0 12 1000 1200
o 14 1000 1400
o 16 1000 1600
e $18 700 1800
38 $20 600 2000
g 922 500 1800
< 924 300 1300
2 $25 300 1500
$26 300 1000
$28 300 1000
$30 1000
$32 700
$34 - 600
$36 600
$40 400
Drilling diameters
Diamond coring
Hammer drill Hollow Drill Compressed With
Rebar - size (HD) Bit (HDB)” air drill (CA) | Dry (PCC)? | Wet (DD) | roughening
tool (RT)®
do [mm]
v b P SHCH; -
$8 12 (109) - - - 12 (109) -
$10 14 (129) 14 (129) - - 14 (12 9) -
12 16 (149) 16 (1492) 17 - 16 (14 9) -
14 18 18 17 - 18 18
$16 20 20 20 - 20 20
$18 22 22 22 - 22 22
$20 25 25 26 - 25 25
$22 28 28 28 - 28 28
$24 32 (309) 32 (309) 32 - 32 32
$25 32 (309) 32 (309) 32 - 32 32
$26 35 35 35 35 35 35
$28 35 35 35 35 35 35
$30 37 - 37 35 37 -
$32 40 - 40 47 40 -
$34 45 - 42 47 45 -
$36 45 - 45 47 47 -
$40 55 - 57 52 52 -
C) Each of two given values can be used.
d) 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... g
2B . c
L O e=r——re @ &
- do [mm] do [mm] size
Nominal measured 7
18 17,910 18,2 18 18 o
20 19,9 to 20,2 20 20 =
22 21,910 22,2 22 22 %
25 24,9 to 25,2 25 25 =
28 27,9 to 28,2 28 28 O
30 29,9 to 30,2 30 30 e
32 31,90 32,2 32 32 2
35 34,910 35,2 35 35 O
Minimum roughening time troughen (troughen [sec] = hef [mm]/10)
hes [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

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

Diamond Drilling (DD)

mlalals

mlml=l=

! Diamond Drilling + Roughening Tool

T E—— (DD+RT)
] E i | I
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Chemical anchors

Hammer Drilling:

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

Hammer Drilling:

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

Diamond cored holes:

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

AT
WV

Diamond cored holes with Hilti
roughening tool:

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

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

EF}-SZ 2

e = I
HIT-RE-M
7 el

Injection method for drill hole depth
het > 250mm.

55
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Injection method for overhead

application.
SRa

<z
o
e
O
C
©
® Setting element, observe working time 8
“twork”. I=
[}
=
O

NI |

S

\ LIS Vs
\\ M) //
S L .
d Id g S
= Setting element for overhead

applications, observe working time “twork”.

@ twork

Apply full load only after curing time

“tcure“ .

bl
VaVaVdlalalard

d"4/ararararaiararar,
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HIT-HY 200 injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Injection mortar system

Hilti HIT- HY 200-A

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

RIS -

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

Hilti HIT- HY 200-R

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

Anchor rod:
HIT-V
HIT-V-F
HIT-V-R
HIT-V-HCR
(M8-M30)

Internally threaded
sleeve:
HIS-N
HIS-RN
(M8-M20)
Anchor rod:
HIT-Z
ST CLLLLM HIT-Z-F
! HIT-Z-R
(M8-M20)

POEELD DOV D D)

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

Benefits

- SafeSet technology: drilling and
borehole cleaning in one step
with Hilti hollow drill bit

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

- ETA Approved for seismic
performance category C1, C2

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

- High corrosion / corrosion
resistance®

- Small edge distance and anchor
spacing possible

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

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

b) High Corrosion resistant rods available only for HIT-V. Corrosion resistant rods available for HIT-V and HIS-N

Base material Installation conditions

e ' O b saFEET
Concrete Concrete Hammer Diamond Hilti SafeSet Variable Small edge
(non-cracked)  (cracked) drilled holes  drilled holes®  technology embedment distance and
depth spacing

Load conditions Other information

L2

»¥¥y,
¥ x
* ¥

T rp*

= i ¢

A4 HCR

316 | |highMo [I:DE
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-N internally threaded sleeves not approved for Seismic category C2.
b) High Corrosion resistant rods available only for HIT-V. Corrosion resistant rods available for HIT-V and HIS-N
c) Diamond drilling only covered for HIT-Z rods
57 Mar-2019



=T

Approvals / certificates

Description Authority / Laboratory No. / date of issue %
European technical Assessment @ DIBt, Berlin ETA-11/0493/ 2017-07-28 (HY200 A) S
European technical Assessment @ DIBt, Berlin ETA-12/0006/ 2017-05-30 (HY200 A) 8
European technical Assessment @ DIBt, Berlin ETA-11/0492/ 2014-06-26 (HY200 A)
European technical Assessment @ DIBt, Berlin ETA-12/0084/ 2017-07-28 (HY200 R)
European technical Assessment @ DIBt, Berlin ETA-12/0028/ 2017-05-30 (HY200 R) 2
European technical Assessment @ DIBt, Berlin ETA-12/0083/ 2018-06-26 (HY200 R) g
Shockproof fastenings in civil Federal Office for Civil BZS D 13-604 / 2013-12-31 2
defence installations Protection, Bern BZS D 13-603/2013-12-31 ‘_U
Fire test report IBMB, Brunswick 3502/676/12 | 2017-09-15 8
a) All data given in this section according to the ETA approval for the product. é
Static and quasi-static resistance (for a single anchor) %

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness

- One typical embedment depth, as specified in the table

- One anchor material, as specified in the tables

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

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

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

Anchorage depth "

Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | m27 | M30
HIT-V

Embedment depth [mm]| 80 90 110 125 170 210 240 270
Base material thickness [mm]| 110 120 140 161 234 266 300 340
HIS-N

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

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

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

3) For concrete cone failure

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

(O]
2 Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
s Non-cracked concrete
© HIT-V 5.8 180 | 29,0 | 42,0 | 70,6 | 111,9 | 153,7 | 187,8 [224,0
Tension Nrk HIS-N 8.8 kN] | 25,0 | 46,0 | 67,0 | 111,9 | 116,0 - - -
" HIT-Z 240 | 380 | 543 | 882 | 122,0 - - -
E HIT-V 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 1150 |140,0
S Shear Vr« HIS-N 8.8 [kN] | 13,0 | 23,0 | 340 | 630 | 580 - - -
® HIT-Z 2 120 | 190 | 27,0 | 480 | 73,0 - - -
Tg Cracked concrete
% HIT-V 5.8 151 | 21,2 | 352 | 50,3 | 79,8 | 109,6 | 133,9 |159,7
< Tension Nrk HIS-N 8.8 [kN] | 24,7 | 39,9 | 50,3 | 79,8 | 105,7 - - -
O AIT-Z 2 21,1 | 30,7 | 415 | 629 | 86,9 3 3 3
HIT-V 5.8 90 | 150 | 21,0 | 39,0 | 61,0 | 88,0 | 1150 |140,0
Shear Vr« HIS-N 8.8 [kN] | 13,0 | 23,0 | 340 | 630 | 580 - - -
HIT-Z @ 120 | 190 | 27,0 | 480 | 73,0 - - -

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

Design resistance

Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HIT-V 5.8 12,0 19,3 28,0 47,1 74,6 102,5 | 125,2 |149,4
Tension Nrd HIS-N 8.8 [KN] | 16,7 30,7 447 74,6 77,3 - - -
HIT-Z @ 16,0 25,3 36,2 58,8 81,3 - - -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 [112,0
Shear Vrd HIS-N 8.8 [KN] | 10,4 18,4 27,2 50,4 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 58,4 - - -
Cracked concrete
HIT-V 5.8 10,1 14,1 23,5 33,5 53,2 73,0 89,2 [106,5
Tension Nrd HIS-N 8.8 [KN] | 16,5 26,6 33,5 53,2 70,4 - - -
HIT-Z @ 14,1 20,5 27,7 41,9 58,0 - - -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4 92,0 (112,0
Shear Vrd HIS-N 8.8 [kN] | 10,4 | 184 | 27,2 | 50,4 | 46,4 - - -
HIT-Z @ 9,6 15,2 21,6 38,4 58,4 - - -

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

Recommended loads P

Anchor size | m8 | m10 | M12 | M16 | M20 | M24 | m27 [ M30
Non-cracked concrete
HIT-V 5.8 8,6 13,8 20,0 33,6 53,3 73,2 89,4 |106,7
Tension NRrec HIS-N 8.8 [kN]| 11,9 21,9 31,9 53.3 55,2 - - -
HIT-Z @ 11,4 18,1 25,9 42,0 58,1 - - -
HIT-V 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 | 80,0
Shear VRrec HIS-N 8.8 [KN] 7,4 13,1 19,4 36,0 33,1 - - -
HIT-Z @ 6,9 10,9 15,4 27,4 41,7 - - -
Cracked concrete
HIT-V 5.8 7,2 10,1 16,8 24,0 38,0 52,2 63,7 | 76,1
Tension NRrec HIS-N 8.8 [kN] | 11,9 19,8 23,9 38,0 50,3 - - -
HIT-Z @ 10,0 14,6 19,8 29,9 41,4 - - -
HIT-V 5.8 51 8,6 12,0 | 22,3 | 349 50,3 65,7 | 80,0
Shear Vrec HIS-N 8.8 [kN]| 7,4 13,1 194 | 36,0 | 33,1 - - -
HIT-Z 6,9 10,9 15,4 27,4 41,7 - - -

a) Hilti anchor rod HIT-Z-F: M16 and M20
b)  With overall partial safety factor for action y = 1,4. The partial safety factors for action depend on the type of loading and shall be taken from
national regulations.
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Seismic resistance (for a single anchor)

All data in this section applies to:

- Correct setting (See setting instruction with hammer drilling)
- No edge distance and spacing influence

- Steel failure

- Minimum base material thickness
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- Concrete C 20/25, fek.cuve = 25 N/mm2 L

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

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

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

For hammer drilled holes and hammer drilled holes with Hilti hollow drill bit: Lé
()

Anchorage depth for seismic C2 6

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

HIT-V

Embedment depth her mm]| - | - | - |15 | 170 | 200 | - | -

HIT-Z

Effective anchorage depth 2  her=lneix  [mm] - - 60 96 100 - - -

Effective embedment depth 3 her [mm] - - 60 96 100 - - -

Base material thickness [mm] - - 170 245 280 - - -

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

Characteristic resistance in case of seismic performance category C2

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
. HIT-V 8.8, AM 8.8 - - - 24,5 45,9 55,4 - -
Tension Nrkseis [kN]
HIT-Z @ ; - | 204 | 534 | 739 | - - -
HIT-V 8.8, AM 8.8 - - - 46,0 77,0 | 103,0 - -
Shear Vrk,seis [kN]
HIT-Z 3 - - 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
] HIT-V 8.8, AM 8.8 - - - 16,3 30,6 36,9 - -

Tension NRrd,seis AT-7 @ [kN] - - 196 356 | 49.3 - - -

HIT-V 8.8, AM 8.8 - - - 36,8 61,6 82,4 - -

Shear Vrd,seis HIT-Z @ [kN] ) ) 18.4 32.8 48,8 ) ) )

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

Anchorage depth for seismic C1

Anchor size | M8 | m10 | M12 | m16 | M20 | M24 | M27 | M30

HIT-V

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

HIT-Z

Effective anchorage depth ) het=lheix  [mm]| 50 60 60 96 100 - - -

Effective embedment depth 2  hes [mm]| 60 60 60 96 100 - - -

Base material thickness [mm] - - 170 245 280 - - -

1) For combined pull-out and concrete cone failure
2) For concrete cone failure
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@ Characteristic resistance in case of seismic performance category C1
g Anchor size M3 M10 | M12 | M16 | M20 | M24 | M27 | M30
é Tension N HIT-V 8.8, AM 8.8 [kN] - 14,7 29,0 42,8 67,8 93,1 | 113,8 | 135,8
HIT-Z 9; HIT-Z-R 179 | 26,1 | 353 | 534 | 73,9 - - -
HIT-V 8.8, AM 8.8 - 23,0 34,0 63,0 98,0 | 141,0 | 184,0 | 224,0
n Shear Vriseis HIT-Z 2 [kN]| 70 | 17,0 | 16,0 | 280 | 450 - - -
= HIT-Z-R 8,0 19,0 | 22,0 | 31,0 | 48,0 - - -
8 a) Hilti anchor rod HIT-Z-F: M16 and M20
©
Tg Design resistance in case of seismic performance category C1
= Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
g Tension N sei HIT-V 8.8, AM 8.8 [KN] - 9,8 19,4 28,5 45,2 62,1 75,8 90,5
HIT-Z @; HIT-Z-R 11,9 17,4 23,5 35,6 49,3 - - -
HIT-V 8.8, AM 8.8 - 18,4 27,2 50,4 78,4 | 112,8 | 147,2 | 179,2
Shear Vrd,seis HIT-Z @ [kN]| 56 | 13,6 | 12,8 | 22,4 | 36,0 - - -
HIT-Z-R 6,4 15,2 17,6 24,8 38,4 - - -
a) Hilti anchor rod HIT-Z-F: M16 and M20
Materials
Materials properties for HIT-V
Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
HIT-V 5.8 (F) 500 500 500 500 500 500 500 500
. . HIT-V 8.8 (F
ls\ltchg::gt?]l ]Einsne AM 8.8 (Hé)é) (N/mm?2] 800 800 800 800 800 800 800 800
HIT-V-R 700 700 700 700 700 700 500 500
HIT-V-HCR 800 800 800 800 800 700 700 700
HIT-V 5.8 (F) 400 400 400 400 400 400 400 400
HIT-V 8.8 (F)
Vield strength f,c AM 8.8 (HDG)  [N/mm?] 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
HIT-V-R 450 450 450 450 450 450 210 210
HIT-V-HCR 640 640 640 640 640 400 400 400
féﬁisjfi:mss' HIT-V [mm? | 36,6 | 580 | 843 | 157 | 245 | 353 | 459 | 561
?izgtiﬁtcfw HIT-V mm3 | 31,2 | 62,3 | 100 | 277 | 541 | 935 | 1387 | 1874
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile ~ Screw 8.8 800 800 800 800 800
[N/mm?]
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 fye 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
Stregsed cross- HIS-(R)N [mm?] 51,5 108,0 169,1 256,1 237,6
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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Mechanical properties for HIT-Z

Q

Anchor size M3 M10 M12 M16 M20 g

Nominal tensile ~ HIT-Z(-F) @ N 650 650 650 610 595 =

strength fux HIT-Z-R 650 650 650 610 595 ©

) HIT-Z(-F) @ 520 520 520 490 480

Yield strength fyk [N/mm?]

HIT-Z-R 520 520 520 490 480 n

Stressed cross- o

-7Z(-F) &

section of thread E::::?RF ) [mm?] 36,6 58,0 84,3 157 245 é

As ©

-Z(-F) @ ©

xgirggr‘]tcsz irikangh [mme] | 319 62,5 109,7 278 542 kS

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

O

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

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

Hilti Filling set (F)

Spherical washer: Electroplated zinc coated =5 pm / (F) Hot dip galvanized = 45 pm

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

Stainless Steel

Threaded rod,

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

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resist

ant steel

Threaded rod,

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

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

Material quality for HIS-N

Part Material
Int. threaded Electroplated zinc coated = 5 um
HIS-N sleeve
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized =5 pm
Int. threaded| o inless steel 1.4401,1.4571
HIS-RN sleeve
Screw 70 Strength class 70, A5 > 8 % Ductile; Stainless steel 1.4401; 1.4404, 1.4578; 1.4571,

1.4439; 1.4362
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Material quality for HIT-Z

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

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

Stainless steel 1.4401, 1.4404 EN 10088-1:2014

Setting information

In service temperature range

Hilti HIT-HY 200 A (R) injection mortar with anchor rod HIT-V / 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 lll -40 °C to +120 °C +72 °C +120 °C

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

cycling.

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

Curing and working time

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

Anchor size M3 M10 M12 M16 M20 M24 mM27 M30
Nominal diameter of drill bit d [mm] 10 12 14 18 22 28 30 35
Eff. embedment depth and  hetmin ~ [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 mml | - ) ” 11 13 15 ’ ’
Effective fixture thickness . [mm] tr h
with Hilti filling set feft et = s
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 Carsp
h/hyo
1,0 - hes for h/hef 22,00 2,35

Critical edge distance for

splitting failure Cer,sp [Mm] | 4,6 hes—1,8 h for 2,00 >h/ het > 1,3 135

2,26 het forh/her<1,3 o ash e
Critical spacing for concrete
N . pacing Secr,N [mm] 2 Cersp
cone failure
Critical edge distance for
N ge d Con  [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) et min < Ner < Nermax (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)

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.

Marking of the
embedment depth
performed in field

) Fixture
Bore hole depth hy = anchorage depth hes Thickness tiy

Thickness of concrete member h
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Setting details for HIS-N

(&)
g Anchor size M3 M10 M12 M16 M20
5 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 Net [mm] 90 110 125 170 205
= Minimum base material _
= thickness Nimin [mm] 120 150 170 230 270
e Diameter of clearance hole
c—c: in the fixture dr [mm] 9 12 14 18 22
9 Thread engagement he [mm] | 820 10-25 12-30 16-40 20-50
= length; min - max
e Minimum spacing Smin [mm] 60 75 90 115 130
O Minimum edge distance Cmin [mm] 40 45 55 65 90

Critical spacing for splittin

failure P 9 P 9 Scr,sp [mm] 2 Cersp

1,0 - hes forh/he=2,0 "M
2,0

Critical edge distance for

splitting failure Cer,sp [mm] 46 hs—1,8h for2,0>h/he>1,3 13

2,26 hes forh/her<1,3 10hy  226h,
Critical spacing for
concrete cone failure SerN [mm] 2 CarN
Critical edge distance for Corn [mm] 1,5 her

concrete cone failure ©
Max. torque moment 2 Tmax [Nm] 10 20 40 80 150

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

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

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

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

hs

%

\

ey

7))

7
ds
b,

.

o

Bore hole depth hy =
Embedment depth h_:
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Settings details HIT-Z, HIT-Z-F and HIT-Z-R o
Anchor size M8 M10 M12 M16 M20 o
Nominal diameter of drill bit  do [mm] 10 12 14 18 22 §
minl  [mm] 80 95 105 155 215
Length of anchor
max | [mm] 120 160 196 420 450
Nominal embedment depth ~ Nnommin_[mm] 60 60 60 96 100 »
range? Anommax [Mm] 100 120 144 192 220 =
Borehole condition 1 . =
Min. base material thickness ™" MM Fnom + 60 mm nom + 100 mm ®
Borehole condition 2 hoo [mm] Nnom + 30 mm hnom + 45 mm g
Min. base material thickness "™ >100 mm >45 mm I=
Maximum depth of drill hole  ho [mm] h—-30 mm h—-2do )
B . c
Pre-setting: Diameter pf ds [mm] 9 12 14 18 22 @)
clearance hole in the fixture
Through—settlng_: D|am_eter of dr [mm] 11 14 16 20 o4
clearance hole in the fixture
Maximum fixture thickness  tsx [mm] 48 87 120 303 326
Maximum fixture thickness = ol 41 79 111 292 314
with seismic filling set
Installation torgue moment®  Tinst [Nm] 10 25 40 80 150
Critical spacing
for splitting failure Sersp  [mm] 2 Cersp
h/hpond
1,5 hnom for h / hnom 2 2,35 235
gg:}t'gﬁgefgﬁﬁrg'ﬁtame or s [mm]| 6,2hnom-2,0h for2,35>h/hwom>1,35 | s
3,5 hnom for h/hnom < 1,35 . IR
Critical spacing for concrete
cone faiILE)re k Sty [mm] 2 Cern
Critical edge distance
concrete cone failured Corn [mm] 1,5 Ainom

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) Hnommin < Nnom < Nnom max (Nnom: €mMbedment depth)
b) Recommended torque moment to avoid splitting failure during instalation with minimum spacing and
edge distance
¢) h: base material thickness (h = hpin)
d) The critical edge distance for concrete cone failure depends on the embedment depth he and the
design bond resistance. The simplified formula given in this table is on the save side.

Pre-setting: Through-setting: Install anchor
Install anchor before positioning fixture through positioned fixture
h
Drill hole ho > hnom
condition

® , l- hnom -

Ao

~ — T
Drill hole ll\‘“ \‘\‘\\‘\&

7/ [
////’/’ _—
” S n
7/ 9 VYO PO AV IS AT I IS AV I \ S
/ / 7/ 7/ 7/ 7/ S 7
AL 7/, 7/ 7/ /s /s k L I

/SRR
.’.k‘ﬁ‘h‘. r

/s
’

/
/

ho - hnom

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
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Anchor dimension for HIT-Z

Anchor size M8 M10 M12 M16 M20
Length of anchor E?Xee [mm] 18200 19650 182 zlég 421;3
Helix length Chelix [mm] 50 60 60 96 100
¢
€ Helix Marking -
Z I?\“\\k\“\\k\ \\Q\, \%\“\\&%\\\\.“ E“Ik B B - L " heamdarkirlg

Minimum edge distance and spacing for HIT-Z

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different embedment

depth and thickness of concrete member the following equation shall be fulfilled: Aireq < Aical

Required interaction area A, for HIT-Z

Anchor size M8 M10 M12 M16 M20
Cracked concrete [mm?] 19200 40800 58800 94700 148000
Non-cracked concrete [mm?] 22200 57400 80800 128000 198000
Effective area A «rof HIT-Z
Member thickness h = hpom +1,5-C

., 15¢ s , 15c¢c

hnom

C
A
< * E
/
/

1,5¢

1
1

.

Single anchor and group of anchors with s > 3.c  [mm?]

AI cal =

= (6-c) - (hnom *+ 1,5:c)

with ¢ 2 5-d

Group of anchors with s < 3-c

Al,cal

(3:c +s) - (hnom *+1,5-C)

withc 25-d and s =2 5-d

Member thickness h < hnom +1,5-C

c

hnom

|

|
|
|
|
|
|
|
|
|
|
|

Single anchor and group of anchors with s >

Ai cal =

(6:c)- h

with ¢ =2 5-d

Group of anchors with s < 3-c

AI cal =

=(3-c+s)-h

withc 25-d and s 2 5-d
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Best case minimum edge distance and spacing with required member thickness and embedment depth

Anchor size L Mio | wmM12 | MmMie | mM20
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
;ggii‘;o”d'”g edge c>  [mm] 40 55 65 80 100
Minimum edge distance Cmn=  [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 = [Mmm] 80 120 150 200 220
Minimum spacing Smin [mm] 40 50 60 80 100
dciggii’éond'”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 2= [mm] 120 120 120 196 200
Embedment depth hnom 2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
dciggiigond'”g edge c>  [mm] 40 100 140 135 215
Minimum edge distance Cmn=  [mm] 40 60 90 80 125
Corresponding spacing s> [mm] 40 160 220 235 365
Non cracked concrete

Member thickness h = [mm] 120 120 120 196 200
Embedment depth hnom 2 [mm] 60 60 60 96 100
Minimum spacing Smin [mm] 40 50 60 80 100
dcig[;ii%"”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
Mar-2019 68
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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.
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The HIT-Z boundary conditions for edge and spacing geometry can be found in the tables to the left. If the

%) ; .
o) embedment depth and slab thickness are equal to or greater than the values in the table, then the edge and
5 spacing values may be utilized.
c
(_U PROFIS Anchor software is programmed to calculate the referenced equations in order to determine the
8 optimized related minimum edge and spacing based on the following variables:
E
g Cracked or non-cracked For cracked concrete it is assumed that a reinforcement is present which
(&) concrete limits the crack width to 0,3 mm, allowing smaller values for minimum edge
distance and minimum spacing
Anchor diameter For smaller anchor diameter a smaller installation torque is required,

allowing smaller values for minimum edge distance and minimum spacing
Slab thickness and embedment | Increasing these values allows smaller values for minimum edge distance
depth and minimum spacing

Installation equipment

Anchor size M8 | M0 | m12 | Mm16 M20 M24 M27 M30
HIT-V TE2-TE 16 TE40-TE 80

Rotary hammer HIT-Z TE2-TE 40 ‘ TE 40 -TE 80 -
HIS-N TE (-A) — TE 16(-A) \ TE 40 - TE 80 -

Other tools compressed air gun and blow %lgllzl\:vmgr’ilTeBtitOf cleaning brushes, dispenser

Cleaning, drilling and installation parameters

Drill bit diameters do [mm] Cleaning and installation
HIT-V HIT-Z HIS-N Hammer drill | Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
mmmmee | oo | (0 dm ﬂ pr—— =
Gsse— =g
M8 M8 - 10 - 10 -
M10 M10 - 12 12 12 12
M12 M12 M8 14 14 14 14
M16 M16 M10 18 18 18 18
M20 M20 M12 22 22 22 22
M24 - M16 28 28 28 28
M27 - - 30 - 30 30
- - M20 32 32 32 32
M30 - - 35 35 35 35
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*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).

Setting instructions for HIT-V rods and HIS-N internally threaded sleeves

Concrete

Drilling

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

No cleaning required

Cleaning

Manual cleaning (MC)
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.

90 psi

‘/| 6 bar/

Injection

= 330ml; 2x
'=““’::”"'="- = 500mL: 3
Q‘

/T <5°C/41°F; 4x

Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection method for drill hole depth
het < 250 mm.
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Injection method for drill hole depth
N her > 250mm.

Injection method for overhead

application and/or installation with
embedment depth > 250 mm.

Setting the element

Setting element, observe working time

“twork" .

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

Loading the anchor after required
curing time teure

71
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Setting instructions for HIT-Z rods

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

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-HY 200 A (R)

Drilling

Hammer drilling: Through-setting
No cleaning required
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Hammer drilling: Pre-setting
No cleaning required

L

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

No cleaning required

Diamond coring: Through-setting

Diamond coring: Pre-setting

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

Injection

= 330ml: 2x
oD N | | =om

¥ G T<5CIAF: dx

4
o
e
(&)
C
@©
I
9
£
(]
e
O

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

5 é%l Setting element to the required
s - embedment depth before working time

% @ fork twork” has elapsed.

@ teure Loading the anchor: After required
curing time teure.

ST 1 jmm
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8 HIT-HY 200 injection mortar
§ Anchor design (ETAG 001) / Rebar elements / Concrete
o

Injection mortar system Benefits
0 - Safe:elt telchntl)log.y: drilling and
o - orehole cleaning in one step
S Hilti HIT - HY 200-A - \uith Hilti hollow drill bit
c TNV -
® - 330 ml foil pack - ETA seismic approval C1
8 HY'Z66-AHilti HIT-HY 200-A  Hilti HIT-HY 20c (alSO available as .
= 500 ml foil pack) - Suitable for cracked and non-
o cracked concrete C 12/15 to
6 C 50/60

- Suitable for dry and water

saturated concrete

Hilti HIT - HY 200-R ) . .
™ - High loading capacity, excellent

330 ml foil pack handling
Y 200-R  Hilti HIT-HY 200-R  Hilti HIT-HY 200-R  Hilti HIT-HY 200 (alSO available as - Small edge distance and anchor
500 ml foil pack) spacing possible

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

Rebar B500 B - Large diameter applications

CUT T ARA AL ZZZT® (98 - 32) - Two mortar versions: HY 200-R

for slow cure applications and HY
200-A for fast cure applications

Base material Load conditions
U ::U.: — [&]
&~ o
Concrete Concrete Dry concrete Wet Static/ Seismic, Fire
(non- (cracked) concrete quasi-static ETA-C1 resistance
cracked)
Installation conditions Other informations
- = |
¥ Ty
——— SAFE-ET < e
xx"
Hammer Variable Hilti SafeSet Small edge European CE PROFIS
drilling embedment technology distance Technical conformity Rebar
depth and Assessment design
spacing Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment @ DIBt, Berlin ETA-11/0493 / 2017-07-28
European technical assessment @ DIBT, Berlin ETA-12/0084 / 2017-02-03

a) All data given in this section according to ETA-11/0493 issue 2017-07-28 and to ETA-12/0084 issue 2017-03-12.
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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, 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)
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Embedment depth and base material thickness for static and quasi-static loading data

Anchor- size $8 | 10 | 12 | 14 | $16 | 620 | ¢25 | $26 | 28 | ¢$30 | $32
Typical embedment depth [mm] | 80 90 | 110 | 125 | 145 | 170 | 210 | 230 | 270 | 285 | 300
Base material thickness [mm] | 110 | 120 | 145 | 165 | 185 | 220 | 275 | 295 | 340 | 360 | 380

Characteristic resistance

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

Tensile Nrk [KN] 24,1 | 339 | 49,8 | 66,0 | 70,6 |111,9|153,7|187,8|224,0|224,0|262,4
Shear Vrk 14,0 | 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |135,0|146,0(169,0|194,0 | 221,0
Cracked concrete

Tensile Nrk [KN] - 14,1 | 29,0 | 38,5 | 44,0 | 74,8 |109,6 | 133,9|159,7|159,7 | 187,1
Shear Vrk - 22,0 | 31,0 | 42,0 | 55,0 | 86,0 |135,0|146,0|169,0|194,0|221,0

Design resistance

Anchor- size | 68 | 010 | 912 | ¢14 | ¢16 | ¢20 | 25 | $26 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrd [KN] 16,1 | 22,6 | 33,2 | 44,0 | 47,1 | 74,6 |102,5|125,2(149,4|149,4|174,9
Shear Vrd 93 | 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |112,7|129,3|147,3
Cracked concrete

Tensile Nrd [KN] - 94 | 194 | 25,7 | 29,3 | 49,8 | 73,0 | 89,2 [106,5|106,5|124,7
Shear Vrd - 14,7 | 20,7 | 28,0 | 36,7 | 57,3 | 90,0 | 97,3 |112,7|129,3|147,3

Recommended loads

Anchor- size | 98 | 10 | 912 | 914 | ¢16 | ¢20 | $25 | ¢26 | $28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrec [kN] 11,5 | 16,2 | 23,7 | 31,4 | 33,6 | 53,3 | 73,2 | 89,4 |106,7 |106,7 | 125,0
Shear Vrec 6,7 | 105 | 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 | 105,2
Cracked concrete

Tensile Nrec [KN] - 6,7 | 13,8 | 18,3 | 20,9 | 35,6 | 52,2 | 63,7 | 76,1 | 76,1 | 89,1
Shear Vrec - 10,5 14,8 | 20,0 | 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 |105,2

With overall partial safety factor for action y=1,4. The partial safety factors for action depend on the type of loading and shall be taken from
national regulations.
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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
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5 -

o - Concrete C 20/25, focue = 25 N/mm?

o -Temperate range |

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

('_U - Ogap = 1,0

B

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

6 Anchor- size 08 | ¢10 | 912 | ¢14 | ¢16 | $20 | ¢25 | $26 | ¢28 | $30 | $32
Typical embedment depth  [mm] - 90 110 | 125 | 145 | 170 | 210 | 230 | 270 | 285 | 300
Base material thickness [mm] - 120 | 145 | 165 | 185 | 220 | 275 | 295 | 340 | 360 | 380

Characteristic resistance in case of seismic performance category C1

Anchor- size $8 | ¢10 | 912 | ¢14 | ¢16 | 20 | ¢25 | ¢26 | 928 | 930 | ¢32
Tensile Nri seis Gy || 1241253 [335[383 | 652931 [1138]1358]1358]159,0
Shear Vg seis - | 150220 29,0 | 39,0 | 60,0 | 95,0 |102,0|118,0|136,0 | 155,0

Design resistance in case of seismic performance category C1

Anchor- size ¢8 $10 | 12 | ¢14 | $16 | $20 | ¢25 | $26 | ¢28 | ¢30 | ¢32
Tensile Nrd, seis [KN] - 83 | 16,9 | 22,4 | 25,6 | 43,4 | 62,1 | 75,8 | 90,5 | 90,5 |106,0
Shear VR, seis - 10,0 | 14,7 | 19,3 | 26,0 | 40,0 | 63,3 | 68,0 | 78,7 | 90,7 |103,3
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 fyx [N/mm?]| 500 | 500 | 500 | 500 | 500 | 500 | 500 | 550 | 500 | 550 | 500

Stressed cross-section

A [mm?] | 50,3 | 78,5 |113,1|153,9|201,1 | 314,2 |490,9 |530,9 | 615,8 | 706,9 | 804,2
S

Moment of resistance

W [mm?] | 50,3 | 98,2 |169,6 | 269,4 |402,1|785,4 | 1534 | 1726 | 2155 | 2651 | 3217

Material quality

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

Installation temperature range
-10°Cto +40°C
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Service temperature range

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

temperature may lead to a reduction of the design bond resistance, =

[

T U T Base material Max, !ong term base Max, s:hort term base c_cg

temperature material temperature material temperature o

Temperature range | -40°Cto + 40 °C + 24 °C + 40 °C g

Temperature range Il -40°Cto + 80 °C + 50 °C + 80 °C 6
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

HIT-HY 200-A HIT-HY 200-R
Temperature : : . : - : - :
of the Maximum working | Minimum curing | Maximum working | minimum 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 lh 4h
5°C < Tem=10°C 15 min 75 min 40 min 25h
10°C < Tem<= 20°C 7 min 45 min 15 min 1,5h
20°C < Tem= 30°C 4 min 30 min 9 min 1lh
30°C < Tem=40°C 3 min 30 min 6 min 1lh
Installation equipment
Anchor size 98 | 910 | 912 | 914 | 916 | ¢20 | ¢25 | ¢26 | 928 | 930 | 32
Rotary hammer TE 2 (-A) — TE 16 (-A) TE40-TE 80
Other tools "Set of cloaning brushes, disponser
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Setting details

[0)
% Anchor size 28 | 910 | @12 | @14 | @16 | @20 | @25 | @26 | @28 | @30 | @32
c
o Nominal diameter 10/ | 12/ | 14/
(@) S
of drill bit do [mm] 129 | 149 | 169 18 20 25 32 32 35 37 40
Effective anchorage herni, [mm]| 60 | 60 | 70 | 75 | 80 | 90 | 100 | 104 | 112 | 120 | 128
0 and drill hole depth
) range ® hetmax  [MM]| 160 200 240 280 320 | 400 500 520 560 600 | 640
<
o Minimum base . [mm] het + 30 mm
= material thickness ™" =100 mm et + 2 do
C_g Minimum spacing  Smin [mm]| 40 50 60 70 80 100 125 130 140 150 | 160
= Mini
& finimum edge . 0 IMMI 40 | 45 | 45 | s0 | 50 | 65 | 70 | 75 | 75 | 80 | 80
= distance
O Critical spacing for [mm] 2 e
splitting failure cnsp crsp
h/h,
mm] 1,0 her for h / her 2 2,0 ’
Critical edge 20
distance for splitting Cer,sp 46 hes-1,8h for2,0>h/het>13 13
failure @
2,26 hes forh/her<1,3 o 228m,
Critical spacing for [mm]
concrete cone ScrN 2 CerN
failure
Critical edge [mm]
i f
distance for Corn 1.5 het
concrete cone
failure 9
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be
reduced,
a) Both given values for drill bit diameter can be used
b)  Netmin < het < 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 h¢ and the design
bond resistance, The simplified formula given in this table is on the save side.
ALLLLLLL L H L VLNV VR Y
// ///////////////}////1,/////////////////////////,/,////:/
‘ Bore hole depth hy = embedment depth het
Thickness of concrete member h
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Rebar Ham(r:eDI; drill Hollow Drill Bit (HDB) F':'T‘st'; g

(@]

do [Mm] size [mm] ©

T, G@ dm —— %

o= = ' B

08 12/109 12 12/109 <

910 14/129 14/129 14/129 =

012 16/149 16/149 16/149 =

014 18 18 18 S

$16 20 20 20 £

$20 25 25 25 5
25 32 32 32
26 32 32 32
28 35 35 35
$30 37 - 37
32 40 - 40

a) Both given values can be used

Setting instructions

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

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

Hammer drilled hole (HD)

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required

Manual cleaning (MC)
for drill diameters do < 20 mm and drill
hole depth ho < 10-d.
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Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.
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¢/ 6 bar/
| 90 psi

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

| Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Chemical anchors

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

“twork" .

W)

\ rd /
Z_o \\ TIND // Setting element for overhead
—r 1Y T applications, observe working time “twork”.

o

o
v
L/I7]

?@3 Setting element, observe working time
“t k"_
( [E i’; 5: WOor
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HIT-HY 200 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

Concrete

Injection mortar system Benefits

- SafeSet technology: Hilti hollow
drill bit for hammer drilling

Hilti HIT-HY 200-R -
CTes 330 ml foil pack - HY 200-R version is formulated

(also available as for best handling and cure time
HY'Z606-A"HIlti HIT-HY 200-A Hilti HIT-HY 20c 500 ml foil pack) Speciﬁca”y for rebar app”cations

- 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
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Hilti HIT-HY 200-A
330 ml foil pack

(also available as _
500 ml foil pack) - For rebar diameters up to 32 mm

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

- Non corrosive to rebar elements
- Good load capacity at elevated

temperatures
- Suitable for embedment length up
to 1000 mm
_ Rebar - Suitable for applications down to -
(48 - $32) 10 °C

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

Base material Load conditions
IR
6~ 0

Concrete Concrete Dry concrete Wet Static/ Seismic, Fire resistance
(non-cracked) (cracked) concrete guasi-static CSTBY/ETA-C1?
Installation conditions Other informations

S+ SAFEET ‘ C e ‘

Hammer Hilti SafeSet European PROFIS Rebar

drilling technology Technical conformlty design
Assessment Software

Dseismic data only valid for HY 200-A
2)seismic data only valid for HY 200 R
Approvals / certificates

Description Authority / Laboratory No. / date of issue

European technical Assessment @ DIBt, Berlin ETA-11/0492/ 2014-06-26 (HY200 A)
European technical Assessment @ DIBt, Berlin ETA-12/0083/ 2018-06-26 (HY200 R)
Assessment (fire) CSTB, Marne la Vallée Z-21.8-1948 / 2013-11-14 (HY200 A)
Assessment (fire) CSTB, Marne la Vallée Z-21.8-1947 / 2014-07-22 (HY200 R)

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

83 Mar-2019




=T

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

\
Design bond strength
according to EC2
[1.1.1]

Static and quasi-static loading

Concrete

Extension for post-installed rebars with large cover

\(product dependent)

Maximum design bond strength according to EC2

i
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foq [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
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

Static Hit Rebar Method design (large concrete cover)

Maximum design bond strength in NNmm?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
Il: 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 4,9 50 51 51
Il: 58°C/35°C $12 - $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: § = 0,306 (Hilti additional data)
Minimum anchorage length and minimum lap length

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

All allowed hammer drilling methods

Rebar - size Concrete class
C12/15 | €C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
8 - ¢32 1,0
Anchorage length for characteristic steel strength f,,=500 NNmm? for good conditions
All allowed drilling methods
Yieldin Ibd, Ibd, Ibd, "HRM |max
Rebar-size Cc::acsr:te load I Tomn? lomin” (uz=1;,2) (u2=o.:)3) (uz<yo.7)4’ - C‘Isﬂa‘;("c
[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
914 C20/25 66,9 198 210 662 463 190 700 1000
914 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 2134 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 3497 320 480 809 566 395 700 1000
1) According to EC2: EN 1992-1-1:2004 |y 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 o = 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
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Seismic data
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Seismic data according to ETA-12/0083 assessment

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

Reduction factor kp seis g

Rebar - size Concrete class %
C16/20 C20/25 | C25/30 ] C30/37 C35/45 | C40/50 C45/55 C50/60 %

012 - p18 1,0 0,90 0,82 0,76 0,71 f_g
$20 - $30 1,0 0,92 0,86 =
$32 1,0 E

O

For poor bond conditions multiply the values 0,7.

Design values for the ultimate bond resistance foyseis ! in N'mm? for seismic loading for hammer drilling
(HD) and (HDB) and compressed air drilling (CA)

Bond resistance fyq,scis
. 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 3,4 3,7
$32 2,0 2,3 2,7 3,0 3,4 37 | 40 | 43

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

Fire resistance

a) Anchoring application

N

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.

. Fs.T.max Linst Fire resistance of bar [kN]
Rebar- T
ebar-size [kN] [mm] R30 R60 R90 R120 R180
80 3,0 0,7 0,2 0,0 0,0
120 7,0 2,2 13 0,7 0,2
170 10,2 9,2 4,0 1,7
48 16,19 210 11,0 75
230 16,2 145 10,9
16,2 16,2
250 145
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 4.9
$10 25,29 230 24,7 18,1 13,7
260 BEE 24,7 20,3
25,3
280 25,3 24,7
25,3
320 25,3
120 15,3 6,0 1,9 11 0,3
$12 36,42
180 31,0 19,0 17,8 8,5 7,0
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o
= Maximum force (FsTmax) in rebar in conjunction with HIT-HY 200 as a function of embedment depth (/inst ) for the
S 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 35,0 29,6
S ¢ 36,4 36,4
s 300 34,9
o 36,4
= 340 36,4
o 140 24,0 9,9 6,9 2,6 1,0
£ 210 45,0 31,4 28,5 25,7 13,0
6 240 40,6 37,7 32,8 22,3
¢14 49,58 280 40,7 34,6
300 49,6 44,7 40,7
49,6 49,6
330 48,1
49,6
360 49,6
160 34,5 18,4 14,9 4.4 2,3
240 62,6 46,4 43,0 37,7 25,5
260 53,5 50,0 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 45,3
280 126,5 94,6 89,4 81,2 61,8
370 144,0 127,9 119,7 111,2
925 158,09 410 150,0 141,8 123,2
430 158,1 150,0 1442
158,1
450 158,1 155,2
158,1
500 158,1
250 97,9 78,1 72,6 64,7 45,3
280 126,5 94,6 89,4 81,2 61,8
370 144,0 127,9 119,7 111,2
$32 158,09 410 150,0 141,8 123,2
430 158,1 150,0 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, Fs 1, can be taken up by the bar connection of the
selected length, ¢inst. Note: Cold design for ULS is mandatory.

Fs, 1< (linst—Cf)- ¢ - 0 - foapire  Where: (finst — Cf) > Us;
s = lap length
) = nominal diameter of bar

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

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

Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180

30 0,6 0,3
35 07 03 )
40 0,9 0,4 0,2 -
45 1,0 0,4 0,2
50 1,2 0,5 0,3 -
55 15 0,6 0,3 0,2
60 1,8 0,8 0,4 0,3
65 0,9 0,5 0,3
70 1,0 0,5 0,3
75 1,2 0,6 0,4 0,2
80 15 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 1,1 0,7 0,4
100 20 1,3 0,8 0,4
105 ’ 15 0,9 0,5
110 1,7 11 0,5
115 2,0 1,2 0,6
120 2.2 14 0,6
125 1,6 0,7
130 2,2 1,9 0,8
135 0,9
200 2.1 2,3
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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 = fx = 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 o
Acetone o Hydrogen peroxide 10% o)
Ammonia 5% + Lactic acid 10% +
Benzyl alcohol - Maschinery oil +
Chloric acid 10% o Methylethylketon o)
Chlorinated lime 10% + Nitric acid 10% o
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 o
Formwork oil + Xylene o
+ resistant
o resistant in short term (max. 48h) contact

- not resistant

Electrical Conductivity

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

Q
3
5]
S
o
=
o
O

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

Service temperature range n
Hilti HIT-HY 200 injection mortar may be applied in the temperature ranges given below. An elevated base material o
temperature may lead to a reduction of the design bond resistance. =
c

©

. Maximum long term | Maximum short term —

Base material . . o

Temperature range base material base material 9
temperature £

temperature temperature 5

Temperature range | -40 °C to +80 °C +50 °C +80 °C 6

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 p . - - . : — -
of the MaX|mu_m working Mlnlml.-lm curing MaX|mu_m working mlnlmlfm curing
. time time time time
base material
twork tcure twork tcure
-10°C < Tems-5°C 15h 7h 3h 20 h
-5°C < Tems0°C 50 min 4h 2h 8h
0°C <Tems5°C 25 min 2 hour 1lh 4h
5°C < Tem=10°C 15 min 75 min 40 min 25h
10°C < Tem< 20°C 7 min 45 min 15 min 15h
20°C < Tem= 30°C 4 min 30 min 9 min 1h
30°C < Tem< 40°C 3 min 30 min 6 min 1h
Setting information
Installation equipment
Rebar — size ¢8 - 416 $18 - $32
Rotary hammer TE 2 (-A)— TE 40(-A) TE40 — TE8O
Blow out pump (het £ 10-d) -

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

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

Other tools

Minimum concrete cover cmin of the post-installed rebar

- Bar diameter Minimum concrete cover cmin [mm]
Drilling method : — : : — :
[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-Iv=22-¢ 40+0,02-v=22-¢
Compressed air ¢ <25 50 + 0,08 - Iv 50+ 0,02 - Iy
drilling (CA) ¢ =25 60+0,08- k=22 ¢ 60+0,02-k=22-¢
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% Drilling and cleaning diameters
%) Hammer drill | Hollow Drill Bit | Compressed Brush Air nozzle
© Rebar [mm)] (HD) (HDB) air drill (CA) HIT-RB HIT-RB
do [Mm] size [mm]
5 dm qm Eﬂa@ .- (=
e o= = Eamm—
% $8 12/109 12 - 12/109 12/109
T 10 14/129 14/122 - 14/122 14/122
B 12 16/149 16/149 - 16/149 16/149
& ¢ - i 17 18 16
6 014 18 18 17 18 18
16 20 20 - 20 20
¢ - - 20 22 20
$18 22 22 22 22 22
25 25 - 25 25
920 - - 26 28 25
$22 28 28 28 28 28
024 32 32 32 32
$25 32 32 32 32
$26 35 - 35 35
$28 35 - 35 35 32
- - 35 35
930 37 - - 37
$32 40 - 40 40
a) Maximum installation length I=250 mm.
b)  No cleaning required
Dispensers and corresponding maximum embedment depth 4y, max
Dispenser
HDM 330, HDM 500, HDE 500 HDE 500
Rebar Concrete temp. = -10°C Concrete temp. 2 0°C
gv,max [mm] gv,max [mm]
$8 - $32 700 1000
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*For detailed information on installation see instruction for use given with the package of the product.
Safety regulations.

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

with Hilti HIT-HY 200.

Setting instructions

Concrete

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

No cleaning required

Manual cleaning (MC)
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.

6 bar/
‘T 90 psi

= 330mlk 2x
== 500ml; 3x
F T <5CIAF: 4x

Injection system preparation.

HDM 330
HDM 500
HDE 500-A18

Injection method for drill hole depth
hef £ 250 mm.
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Concrete

Chemical anchors

Injection method for drill hole depth
N her > 250mm.

Injection method for overhead

application.

Setting element, observe working time

“twork" .

(, |
d

N—C /
o/
TR/
e \?E_;' .
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)

Setting element for overhead

applications, observe working time “twork”.

@ twork

"4/ Va avararararar,

& &

tcure, ini

Apply full load only after curing time

“tcure“ .

"
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HIT-RE 100 injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Concrete

Injection mortar system Benefits

- Suitable for cracked and non-

= LT IATTD BeNELS Hilti HIT-RE 100 cracked concrete C 20/25 to
B’ . C 50/60

500 ml foil pack

(also available as - High loading capacity

- Suitable for dry and water
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lilti HIT-RE 100 Hilti HIT-RE 100 Hilti HIT-RE 100 ‘ 330 ml f0|| paCk)
; saturated concrete
Anchor rods: - Large diameter applications
(o HIT-V - Long working time at elevated
\ -V- temperatures
\hn\wdxlwl:Mwl\l»in\\([l\\‘;lwhl;i\lt\ll'lnﬁ:\ AR ‘ F‘/ HIT-V-F P u
L HIT-V-R - Odourless epoxy
HIT-V-HCR
(M8-M30)
Anchor rods:
HAS-(E)
AR 3. gﬁg:gg;:ECR
(M8-M30)
Base material Load conditions
IERE e
6~d
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) concrete guasi-static
Installation conditions Other informations
s A4 HCR
— C€ -
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 @ DIBt, Berlin ETA-15/0882 / 2017-12-11

a) All data given in this section according to ETA-15/0882 issue 2017-12-11.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

— Correct setting (See setting instruction)
— No edge distance and spacing influence
— Steel failure

Q
3
5]
S
o
=
o
O

— Anchor HIT-V and HAS-(E) with strength 5.8 2
— Base material thickness, as specified in the table g
— One typical embedment depth, as specified in the table o
— 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) Lé
Embedment depth and base material thickness %
Anchor size M8 M10 M12 M16 M20 M24 M27 M30

Typical embedment depth [mm] 80 90 110 125 170 210 240 270

Base material thickness [mm] 110 120 140 165 220 270 300 340

Characteristic resistance

Anchor size | M8 | m10 | m12 | mM16 | M20 | M24 | M27 | M30
Non-cracked concrete

Tension Nr«  HIT-V, HAS-(E) [kN] | 183 | 29,0 | 42,2 | 70,6 | 111,9 | 153,7 | 187,8 | 224,0
Shear Vr« HIT-V, HAS-(E) [kN] | 9,2 145 | 211 | 393 | 613 | 883 | 1148 | 1403
Cracked concrete
Tension Nrk ~ HIT-V, HAS-(E)  [kN] - 19,8 | 29,0 | 40,8 | 64,1 | 950 | 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 Nrd HIT-V, HAS-(E) [kN] 12,2 19,3 27,7 33,6 53,3 73,2 89,4 106,7
Shear Vrd HIT-V, HAS-(E) [kN] 7,3 11,6 16,9 31,4 49,0 70,6 91,8 112,2
Cracked concrete
Tension Nra  HIT-V, HAS-(E)  [kN] - 9,4 13,8 19,4 30,5 45,2 53,3 66,6
Shear Vrd 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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® Materials
2
%’ Mechanical properties
o Anchor size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
E'ATS'\_/(%'%S [N/mm?] | 500 500 500 500 500 500 500 500
0 _
W | Nominal tensie E'ATSV(S)BBS [N'/mm2]| 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
< - .
(&S]
strength fu HIT-V-R
= Ot Tue HAS-E)R  [N/mm?]| 700 700 700 700 700 700 500 500
©
HIT-V-HCR
é’ HAS_(E)ﬁCR [N/mm?] | 800 800 800 800 800 700 700 700
()
6 EIATQ_/(%'%S [N/mm2]| 400 400 400 400 400 400 400 400
Yield strength EES-\-/(S)-SBS [N/mm?] | 640 640 640 640 640 640 640 640
f HIT-V-R
. HAS-(E)R  [N/mm?]| 450 450 450 450 450 450 210 210
HIT-V-HCR
HAS_(E)ﬁCR IN/'mm?] | 640 640 640 640 640 400 400 400
Stressed cross- HIT-V [mm?] 36,6 58,0 84,3 157 245 353 459 561
section As HAS-(E) [mm?] | 32,8 | 52,3 | 76,2 | 144,0 | 225,0 | 324,0 | 427,0 | 519,0
Moment of HIT-V [mm?] | 31,2 | 62,3 109 277 541 935 | 1387 | 1874
resistance W HAS-(E) [mm3] | 27,0 | 54,1 | 93,8 | 244,0 | 474,0 | 809,0 | 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—F?\?dgeg Eg()j 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
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Setting information

Installation temperature range:

+5°C to +40°C

Service temperature range

=T

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 Il -40 °Cto + 58 °C +35°C +58 °C
Temperature range Il -40°Cto +70 °C +43°C +70°C

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

cycling.

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

Working time and curing time

Temperature of the Max. working time in which rebar Min. curing time before rebar
base material can be inserted and adjusted twork can be fully loaded tcure

5°C<Tem<10°C 2h 72 h
10°C<Tem<15°C 15h 48 h
15°C<Temu<20°C 30 min 24 h
20°C<Tem<30°C 20 min 12 h
30°C<Tem<40°C 12 min 8h

40 °C 12 min 4h

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

(&)
g Anchor size M3 M10 M12 M16 M20 M24 M27 M30
= Nominal diameter of
8 drill bit do [mm] 10 12 14 18 22 28 30 35

Diameter of element d [mm] 8 10 12 16 20 24 27 30

Effective anchorage 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 Minimum base material A
% thickness Amin ~ [mm] hef + 30 2100 mm het + 2 do
= Diameter of clearance
8]
3 hole in the fixture dr [mm] 9 12 14 18 22 26 30 33
g Minimum spacing Smin__[mMm] 40 50 60 80 100 120 135 150
= Minimum edge distance cmin  [mm] 40 50 60 80 100 120 135 150
O Critical spacing for s [mm] 2¢

splitting failure cnsp cnsp

h/hef_
1,0 - hes forh/hef 22,0 20
Critical edge distance '
for splitting failure @ Cersp [MM]| 4,6 hes-1,8 h for2,0>h/he>1,3 1,3
2,26 hef fOI’ h / hef < 1,3 1.0-hy 2.26-hy Cersp

Critical spacing for

concrete cone failure S [mm] 2 CerN

Critical edge distance for

concrete cone failure® o [mml] 1.5 et

Torque moment © Tmax [Nm]] 20 [ 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 = hyn)

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

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
Compressed air gun or blow out pump
Other tools 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— =
M3 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

Drilling

Hammer drilled hole
For dry and wet concrete.

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Cleaning

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 20 mm and drill
hole depth ho < 10-d.

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

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

Mar-2019 100
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Injection method for drill hole depth
her < 250 mm.

Concrete

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

Chemical anchors

Setting the element

Setting element, observe working time

“twork" y

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

Loading the anchor: After required
curing time teure the anchor can be
loaded.

| @
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8 HIT-RE 100 injection mortar
§ Anchor design (ETAG 001) / Rebar elements / Concrete
O
Injection mortar system Benefits
i Hilti HIT-RE 100 - Suitable for cracked and non-
S 1Tl -
g =1 LTl IR LS U 330 ml foil pack cracked concrete C 20/25 to
S P C 50/60
% (also available as - High loading capacity
< — m— rerT—— 500 mland 1400 . gyjitable for dry and water
I= ml foil pack) saturated concrete
g - Large diameter applications
O - Long working time at elevated

— Rebar B5008B temperatures

(98-¢32) - Odourless epoxy
Base material Load conditions
7 [S)s
6~ o
Concrete Concrete Dry concrete Wet Static/
(non- (cracked) concrete guasi-static
cracked)
Installation conditions Other informations
¥y
=== M 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.
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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)

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 [mm] | 110 | 120 | 140 | 161 | 165 | 220 | 274 | 294 | 340 | 359 | 380
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Characteristic resistance

Anchor- size B500 B | 98 | 910 | ¢12 | 914 | 916 | 020 | ¢25 | ¢26 | ¢28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nr gy | 280 [39.6 581 [ 66,0 | 70,6 [111,9]153,7]176,2[224,0243,0 262.4
Shear Ve« 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 Nrx dnp || 198290 (357408 [ 64,1990 [1033]130,6]147,7]1659
Shear Vi« - 22,0 | 31,0 | 42,0 [ 55,0 | 86,0 [135,0146,0 | 169,0 | 194,0 | 221,0

Design resistance

Anchor- size B500 B | 48 | 910 | 912 | 914 | ¢16 | ¢20 | ¢25 | ¢26 | $28 | ¢30 | ¢32
Non-cracked concrete

Tensile Nrd [KN] 13,4188 | 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 | 138|170 | 194 | 30,5 | 47,1 | 49,2 | 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 gy |26 [135[19.7 [ 224 [240 [ 381 [ 523 [ 59,9 | 76,2 [ 826 [ 89,3
Shear Vg 80 | 105 | 14,8 | 20,0 [ 26,2 | 41,0 | 64,3 | 69,5 | 80,5 | 92,4 | 105,2
Cracked concrete

Tensile Nra sy || 67 [ 99 [122[139 218337351 [ 444502 [ 564
Shear Vrg - 105148200262 [ 41,0 | 64,3 | 695 | 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 o8 | 010 [ 912 | 014 | 016 [ ¢20 | 925 | 626 | 028 | 930 [ ¢32
Nominal tensile [N/mm?] | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fux

Yield strength fy [N/mm2] | 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 °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,

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<Tew<15°C 15h 48 h
15°C<Tem<20°C 30 min 24 h
20°C<Temu<30°C 20 min 12 h
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,

105
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Setting details
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(0]
Anchor size @8 | @10 212 214 | @16 | @20 | @25 | 926 | @28 | B30 \ 232 g
Nominal diameter of 10/ | 12/ 24/ | 30/ 5

) ) o

arill bit do [mm] 129 | 149 149 | 162 18 20 o5a) | 329) 32 35 37 40 S8
and drill hole depth 2
range ) *™ Imm]| 160 | 200 | 240 | 240 | 280 | 320 | 400 | 500 | 520 | 560 | 600 | 640 %

C
Minimum base . her + 30 mm i
material thickness "™ [Mm] >100 mm her + 2 do f_g
Minimum spacing Smin  [mm]| 40 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160 =
Minimum edge Cmin [mm]| 40 50 60 60 70 80 | 100 | 125 | 130 | 140 | 150 | 160 é’
Critical spacing for O
splitting failure Sersp [mm] 2 Corsp

h/he,'
N 1,0 - hes forh/het22,0
Critical edge 20 e
distance for splitting Ccrsp  [MmM] 46 hes-1,8h for2,0>h/he>1,3 134
failure ©
2,26 hef fOI’ h / hef < 1,3 10h 226h Cer,sp

Critical spacing for
concrete cone failure S (MM 2 Cern
Critical edge
distance for concrete con  [Mmm] 1,5 hef
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 (her: embedment depth)

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

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

Installation equipment

Anchor size 08 | 910 | 12 | o014 | 016 | ¢20 | ¢25 | 926 | ¢28 | $30 | 932
Rotary hammer TE2-TE 16 TE 40-TE 80
Other tools Setof ceaning brushes, dispenser. peton 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
Coom=— =
8 10/129 129 10/129 -1129
$10 12/149 12/149 12/149 12/149
$12 147169 147169 14/169 14/169
$14 18 18 18 18
$16 20 20 20 20
$20 24 | 259 24 | 259 24 | 259 24 | 259
$25 30/329 323 30/329 30/ 322
926 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

Mar-2019

106



Concrete

4
o
e
(&)
C
@©
3
9
£
(]
e
O

=T

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 her< 250 mm

%)
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® Setting element, observe working time
4 7777 twork”,

ﬁ \\\ L ) //f
F_ \N. 1%
di Id E

/)]

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

twork @%
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8 HIT-RE 100 injection mortar
§ Rebar design (EN 1992-1) / Rebar elements / Concrete
o
Injection mortar system Benefits
i o - Suitable for concrete C 12/15
s Hilti HIT-RE 100 to C 50/60
o "1 ST ST Bl ; 0
= 3 330 ml foil pack . . .
o - High loading capacity
® (also available as  _ gjjtaple for dry and water
" —— m—— oTyT——— SOI? r_TI andk 1400 saturated concrete
I mi foil pack) - For rebar diameters up to 40
e mm
O - Non corrosive to rebar
elements

Rebar B500 B - Long working time at elevated

(98 - ¢40) temperatures
- Suitable for embedment length
till 3200 mm
Base material Load conditions
6~ o
Concrete Concrete Dry concrete  Wet concrete Static/ Fire
(non- (cracked) quasi-static resistance
cracked)
Installation conditions Other information
x¥x
— C€
* *
*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) Alldata given in this section according to the approvals mentioned above ETA-15/0883 issue 2017-12-06,
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Basic design data
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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 S
All allowed hammer drilling methods 2
$8 - 932 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 42 8
$36 1,5 1,9 2,2 2,6 2,9 3,3 3,6 3,8 4,1 =
$40 1,5 1,8 2,1 2,5 2,8 3,1 3,4 3,7 4,0 2
Diamond coring wet O
$8 - 32 1,6 2,0 2,3 2,7
»34 1,6 2,0 2,3 2,6
$36 1,5 1,9 2,2 2,6
%40 15 1,8 2,1 2,5

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

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

Amplification factor ai, for the min, anchorage length and min, lap length according to EN 1992-1-1 for:
Concrete class

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

All allowed hammer drilling methods

Rebar - size

¢8-040 | 10
Diamond coring dry and wet
¢8-040 | 15

Pre-calculated values” — anchorage length
Rebar yield strength fx=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=as3=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 34,1 25
145 14,8 15 145 21,1 15
260 26,5 27 210 30,5 22
912 370 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
914 430 51,1 52 320 54,3 39
563,6 66,9 68 394,5 66,9 48
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Pre-calculated values? — anchorage length

% Rebar yield strength f,x=500 N/mm?, concrete C25/30, good bond conditions
%) Anchorage Design Mortar Anchorage Design Mortar
O : length value volume? length value volume?
Rebar-size loa [mm] Na [KN] | Vi [ml] loa [mm] Nra [KN] | Vi [ml]
% a1=o2=03=04=05=1,0 a1=a3=04=1,0 o2 or o5=0,7
2 193 26,2 26 193 37,4 26
8 916 340 46,1 46 280 54,3 38
‘_U 490 66,5 67 370 71,7 50
g 644 87,4 87 450,9 87,4 61
€ 217 33,1 33 217 47,3 33
8 380 58 57 310 67,6 47
O ¢18 540 82,4 81 410 89,4 62
724,6 110,6 109 507,2 110,6 76
242 41,1 51 242 58,6 51
$20 390 66,2 83 350 84,8 74
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
922 410 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
924 430 87,5 182 420 122,1 177
560 114 236 550 160 232
966,2 196,7 408 676,3 196,7 286
302 64 114 302 91,5 114
925 430 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
928 595 141,3 247 480 162,9 200
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
930 935 237,9 413 700 254.5 309
1207,7 307,3 534 845.,4 307,3 374
400 108,6 217 400 155,1 217
680 184,6 369 580 2249 315
932 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
936 1125 330,8 968 900 378,1 774
1505,0 442.,6 1295 1053,5 442.6 907
500 157,1 520 485 217,7 505
850 267 884 700 314,2 728
940 1000 314,2 1040 990 444,3 1030
1739,1 546,4 1810 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as
described in EN 1992-1-1, For all other conditions multiply by the value by 0,7,
2)  The volume of mortar corresponds to the formula “1,2%(d¢2-ds?)*m*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

=T

Overlap Design Mortar Overlap Design Mortar
: length value volume? length value volume?
BRI | Nra [KN] Vi [ml] lo [mm] Nra [KN] Vi [ml]
a1=02=03=04=05=1,0 a1=osz=04=1,0 oazor as=0,7
200 13,6 15 200 194 15
240 16,3 18 210 20,4 16
¢8 280 19 21 220 21,3 17
322,1 21,9 24 2254 21,9 17
200 17 18 200 24,2 18
270 22,9 24 230 27,9 21
610 340 28,8 31 250 30,3 23
402,6 34,1 36 281,8 34,1 25
200 20,4 21 200 29,1 21
290 29,5 31 250 36,4 26
$12 390 39,7 41 290 42,2 31
483,1 49,2 51 338,2 49,2 36
210 24,9 25 210 35,6 25
330 39,2 40 270 45,8 33
14 450 53,4 54 330 56 40
563,6 66,9 68 394,5 66,9 48
240 32,6 33 240 46,5 33
370 50,2 50 310 60,1 42
¢16 510 69,2 69 380 73,7 52
644 87,4 87 450,9 87,4 61
270 41,2 41 270 58,9 41
410 62,6 62 350 76,3 53
618 560 85,5 84 430 93,8 65
724,6 110,6 109 507,2 110,6 76
300 50,9 64 300 72,7 64
430 72,9 91 390 94,5 83
$20 570 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
470 95,7 198 470 136,7 198
624 590 120,1 249 570 165,8 241
966,2 196,7 408 676,3 196,7 286
375 79,5 141 375 113,6 141
430 91,2 162 480 145,4 181
925 570 120,9 214 590 178,7 222
1006,4 213,4 378 704,5 213,4 265
420 99,8 175 420 142,5 175
595 141,3 247 530 179,8 220
$28 875 207,8 364 635 215,5 264
1127,2 267,7 469 789 267,7 328
Mar-2019 112

Concrete

(79}
S
(@]
e
(&]
C
©
I
o
S
()
ey
O



=T

@ Pre-calculated values — overlap length
g Rebar yield strength fix=500 N/mm?2, concrete ¢25/30, good bond conditions
§ Overlap Design Mortar Overlap Design Mortar
: length value volume? length value volume?
Rebarsize | =\ rm) Nra [KN] Vi [mi] lo [mm] Nra [KN] Vi [ml]
<2 a1=02=asz=ou=os=1,0 ar=az=ae=1,0 oz or as=0,7
% 450 114,5 199 450 163,6 199
% 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
g 480 130,3 261 480 186,1 261
O 432 680 184,6 369 650 252 353
1000 2714 543 800 310,2 434
1288,2 3497 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 4443 1030
1739,1 505,9 1676 1217,4 546,4 1267

1) Values corresponding to the minimum anchorage length, The maximum permissible load is valid for “good bond conditions” as described in
EN 1992-1-1, For all other conditions multiply by the value by 0,7,
2)  The volume of mortar corresponds to the formula “1,2*(d¢2-ds?)*m*Ib/4” for hammer drilling

Fire resistance

1,0 }
=
= n
‘g-‘g. 08 Example for
LS . C20/25
§ 4 o5 I - T
U
BE _
2 04 | ! A Oar = 128,2°C |
38 1L cno ek el
g |
3 0,2 | i
® |
0.0 I L Il I

0 20 40 60 80 100 120 140
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

Wwith:  8<123,2°C: k() = 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

kofi®) 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  Ppartially 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 ) c—cg
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 5
100 34 1,0 0,2
110 4,3 1,7 0,5 ) -
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 5,3
¢8 16,8 290 15,1 13,3 10,3 7,9
310 16.8 15,1 12,1 9,6
330 ' 16,8 16.8 13,8 11,4
370 ! 16,8 16.8 14,8
400 ’ 16,8
110 53 2,1 0,6 -
140 8,6 53 2,7 1,2 i -
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 21,1 18,8 15,1 12,0
340 24,3 22,1 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 50 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 37,7 360 35,0 31,8 29,1 24,6 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 37,1 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,max) 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
‘(—') ¢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 67.0 65,8 60,9
k3] 600 ' ' 67,0 67,0
(S 200 27,2 21,2 16,5 12,4 5,9 2,6
e 260 38,9 32,9 28,2 24,1 17,4 11,9
©) 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 26,8 194 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 38,4
500 104,7 97,5 91,7 86,7 78,5 71,8
$22 126,7 600 1213 115,5 110,6 102,4 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 1715 164,7 158,9 149,2 141,2
926 177,0 750 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 1125 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 2053 800 205.3 201,4 191,0 1824
550 ' 2098 | 2053 | 053 | 2083 5oL
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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,

. B rmax Linst Fire resistance of bar [kN]

FEIREEED [kN] [mm] R30 R60 R90 R120 | R180 | R240
330 87,5 776 69,8 63,0 51,8 42,6
500 1428 1329 | 1250 | 1183 | 1071 | 97.
800 2304 | 2226 | 2158 | 2046 | 1954
630 235.6 850 —_ 2321 | 2209 | 2117
900 : 2356 | 2356 | sucp | sasp 2209
950 : ! 2356

350 100,3 89,7 814 721 62.2
500 1523 1418 | 1334 | 1262 | 1142 | 1044
$32 268,1 850 2632 | 2548 | 2475 | 2356 | 2258
900 268,1 2649 | 2529 | 2431
950 2681 | 2681 5eg1 | 2681 | 2605
370 113,9 102,7 93,8 86,1 734 63,0
500 1618 1506 | 1417 | 1340 | 1213 | 1109
634 302,6 900 026 208.0 | 2891 | 2814 | 268.8 | 258.3
950 : 302.6 | 3026 | 299.9 | 2872 | 276.8
400 1323 1205 | 1110 | 1029 | 895 78,4
+36 330.3 600 210.4 1085 | 1891 | 1809 | 1675 | 1565
’ 800 288.4 276.5 | 267.1 | 250.0 | 2455 | 2345
950 339.3 3351 | 3256 | 3175 | 3041 | 293.0
450 168.7 1555 | 1451 | 1360 | 1211 | 1088
040 285.5 600 233.8 220.6 | 2101 | 201.0 | 1861 | 173.9
’ 800 3205 307.3 | 296.8 | 287.8 | 272.8 | 260.6
950 385.5 3723 | 3618 | 352.8 | 3379 | 3256

*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, 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) > Cs;

ls = lap length
¢ = nominal diameter of bar

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

but may not be assumed to be more than 80 ¢

fod,FIRE

= bond stress when exposed to fire

VAN NAR NN

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, tc [N/mm?]

[mm] R30 R60 R90 R120 R180 R240

50 0,9

60 1,7

70 2,7

80 1,0

90 1,6

100 35 2,3 1,0

110 3,0 14 0,7
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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,

S 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 31 1,9 0,7

c 150 2,4 1,0

(—:; 160 2,9 1,3

= 170 34 1,7 0,9

E 180 2,1 1,1

O 190 3,5 25 14
200 29 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 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+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% 0
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 1,4-101°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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Installation temperature range: 5
+5°C to +40°C G

c
Service temperature range o
Hilti HIT-RE 100 injection mortar may be applied in the temperature ranges given below, An elevated base material 8
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 (het < 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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Q Minimum concrete cover cmin of the post-installed rebar
(&)
3] Minimum concrete cover Cmin [Mm]
S Drilling method Rebar - size [mm]
O Without drilling aid | With drilling aid
Hammer drilling $ <25 30+0,06-k=22-¢|30+0,02-v=22-¢
(HD) ¢=25 40+0,06-v22-¢ | 40+0,02-v22-¢
£ Compressed air 0 <25 50 + 0,08 - Iv 50 + 0,02 - Iy
= drilling (CA) b =25 60+0,08- =22 -¢|60+002-22¢
= Diamond coring dry b <25 Drill stand is used | 30 +0,02 - 22 - ¢
= (PCC) or wet (DD) b =25 as drilling aid 40+0,02- 22 ¢
B
£
g Drilling and cleaning diameters
O Drill bit diameters do [mm] Diamond core do [nm] | Installation size [mm]
Rebar [mm] Hammer |Compressed |Hollow Drill Brush | Air nozzle
Wet (DD) |Dry (PCC)®
drill (HD) | air drill (CA) | Bit (HDB) et (DD) ry ( ) HIT-RB HIT-RB
DT, “ @ ]I o @ - [[msm
oo Co— I
8 12 (109) - - 12 (109) - 12 (109) 12 (10%)
$10 14 (12%) - - 14 (129) - 14 (129) 14 (129)
12 16 (149) - - 16 (149) 16 (149) 16 (149)
¢ - 17 - - - 18 16
$14 18 17 - 18 - 18 18
20 - - 20 - 20 20
¢16 - 20 - - - 22 20
$18 22 22 - 22 - 22 22
20 25 (249) - - 25 - 25 (249) 25 (249)
¢ - 26 - - - 28 25
$22 28 28 - 28 - 28 28
32 32 32 - 32
¢24 - - 35 - 35 -
25 32 (309) 32 (309) - 32 (309) - 32 (309)
¢ - - 35 - 35 -
$26 35 35 35 35 35 35
$28 35 35 35 35 35 35
- 35 35 35 35
$30 37 ; ; : 3 37 32
$32 40 40 47 40 47 40
- 42 42 42
¢34 45 - 47 - a1 45
45 45 - 45
$36 - - 47 47 47 47
- - 52 52 52
440 55 57 - 52 55

a) Both of a given values can be used,
b)  No cleaning required,
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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
012 to p14 1000 1200
$16 1500
$18 to $20 200 1300
$22 to $25 1000
26 to $28 500
$30 to $32 ] 700
034 to $40 500

Mar-2019
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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 ,

121
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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
her < 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/

\ L 7
;0 % \\ S //
7
(/ \u

E
twork ﬂ ‘@%

/11
/)

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

Apply full load only after curing time
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HIT-HY 110 injection mortar

Anchor design (ETAG 001) /

Injection mortar system

Hilti HIT-HY 110 Hilti HIT-HY 110

M | ‘\IH i U‘ i

A A

a) Applications only for HIT-V rods

Base material

Rods&Sleeves / Concrete

Hilti HIT-HY 110

330 ml foil pack
(also available as
500 ml and 1.400
P ¢ ml foil pack)
Anchor rod:
HIT-V
HIT-V-F
HIT-V-R
HIT-V-HCR
(M8-M30)

Anchor rod:
HAS-(E)
HAS-(E)R
HAS-(E)RHCR
(M8-M30)
Internally threaded
sleeve:

HIS-N

HIS-RN

(M8-M20)

Load conditions

U
4]

Jgs

Concrete
(non-cracked)

Dry concrete

Installation conditions

Wet concrete

Static/
quasi-static

Benefits

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

- High corrosion @ / corrosion
ressitant

- Suitable for dry and water
saturated concrete

- Small edge distance and anchor
spacing possible

- Large diameter applications

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

Other informations

x¥xy
* x
~7 *
*ex*

Ad HCR

SS— .
316 | |highMo
Hammer Variable Small edge European CE Corrosion High
drilling embedment distance and Technical conformity resistance corrosion
depth spacing Assessment resistance 2
a) Applications only for HIT-V rods
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical assessment 2

DIBt, Berlin

ETA-08/0341 / 2013-03-18

a) All data given in this section according to ETA-08/0341 issue 2013-03-18.
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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, fck,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

Anchor size | M8 [ m10 | M12 | M16 | M20 | M24 | mM27 | M30
HIT-V

Typical embedment depth her  [mm] 80 90 110 125 170 210 240 270
Base material thickness h [mm] 110 120 140 165 220 270 300 340
HIS-N

Typical embedment depth [mm] 90 110 125 170 205 - - -
Base material thickness h [mm] 120 150 170 230 270 - - -

Mean ultimate resistance

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
rension N HIT-V 5.8 i 189 | 305 | 441 | 754 | 1211 | 1689 | 2036 | 2375
Rum SN 8.8 263 | 483 | 704 | 1239 | 1145 | - : .
HIT-V 5.8 95 | 158 | 221 | 410 | 641 | 924 | 1208 | 1470
Shear Vrum HIS-N 8.8 NI 937 1242 | 410 | 620 | 578 - - -

Characteristic resistance

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
rension N HIT-V 5.8 N 180 | 290 | 420 | 565 | 908 | 1267 | 1527 | 1781
R HIS-N 8.8 NI ™25 0 1 400 | 600 | 119.0 | 109,0 ; ; ;
HIT-V 5.8 90 | 150 | 210 | 390 | 610 | 880 | 1150 | 1400
Shear Vi HIS-N 8.8 NI ™330 [ 230 | 390 | 590 | 550 - - -

Design resistance

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Tension N HIT-V 5.8 dny |120 | 173 [ 253 [ 269 [ 432 | 603 [ 727 | 848
R HIS-N 8.8 175 | 26,7 | 400 | 622 | 741 ; ; ]
HIT-V 58 72 | 120 | 168 | 312 | 488 | 704 | 920 | 112.0
Shear Vrs HIS-N 8.8 NI 02 | 184 | 260 | 393 | 367 ; - ;

Recommended loads

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

Tension N HIT-V 5.8 N 8,6 123 | 181 | 192 | 309 | 431 | 519 | 606
R "HIS-N 8.8 125 | 190 | 286 | 444 | 53,0 - - -

HIT-V 5.8 5.1 8,6 120 | 223 | 349 | 503 | 657 | 80,0
hear V LA Y ’ ’ ’ ’ ’ ’ ' '
Shear Veee HIS-N 8.8 N 4T 131 | 186 | 281 | 262 ; : :

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

Mechanical properties for HIT-V and HAS

Anchor size M8 M10 M12 M16 M20 M24 M27 M30
:LTS-\-/(S)'Bs 6 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Nominal HIT-V 8.8 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
tensil ATVR  [Nmm?
strongth fu HLTS\_’:; o MM 200 | 700 | 700 | 700 | 700 | 700 | 500 | 500
H}Ié\_’(‘EH)?HRCR 800 | 800 | 800 | 800 | 800 | 700 | 700 | 700
:Eé\_/(gss 6 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
HIT-V 8.8
. 640 | 640 | 640 | 640 | 640 | 640 | 640 | 640
?(Il(eld strength :,IA_I\_S_\-/(_ER) 8.8 [N/mm?]
v HAS-ER 450 | 450 | 450 | 450 | 450 | 450 | 210 | 210
:'ATS'\_/('EH)?HRCR 600 | 600 | 600 | 600 | 600 | 400 | 400 | 400
Stressed cross. HIT-V oy |_266 | 580 | 843 | 157 | 245 | 353 | 450 | 5o
section As  HAS-(E) 328 | 523 | 762 | 1440 | 2250 | 3240 | 427 | 519
Momentof  HIT-V ey |_312_ | 623 | 100 | 277 | 541 | o35 | 1387 | 1674
resistance W HAS-(E) 270 | 541 | 938 | 2440 | 4740 | 8090 | 1274 | 1706
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16 M20
o HIS-N 490 490 460 460 460
omina Screw 8.8 , 800 800 800 800 800
tensile HIS-RN (N/mm? 700 700 700 700 700
strength fux il S
Screw A4-70 700 700 700 700 700
HIS-N 410 410 375 375 375
Yield strength Screw 8.8 IN/mm?] 640 640 640 640 640
fyk HIS-RN 350 350 350 350 350
Screw A4-70 450 450 450 450 450
Stressed HIS-R)N ] 515 108.0 169.1 256 1 2376
cross-section  Screw 366 58 843 157 245
Momentof  HIS-(R)N ] 145 430 840 1595 1543
resistance W  Screw 31,2 62,3 109 277 541
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Material quality for HIT-V
Part Material

Zinc coated steel

Threaded rod,
HIT-V 5.8 (F)
HAS-(E) M8 to M24

Q
3
5]
S
o
=
o
O

Strength class 5.8; Elongation at fracture A5 > 8% ductile
Electroplated zinc coated > S5um; (F) hot dip galvanized = 45 um

0

Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile o
HIT-V 8.8 (F) Electroplated zi ted > 5um; (F) hot di Ivanized = 45 S
HAS-(E) M27 to M30 ectroplated zinc coated > 5um; (F) hot dip galvanized = 45 um S
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um c_s
Nut Strength class of nut adapted to strength class of threaded rod. _S

Electroplated zinc coated > 5um, hot dip galvanized = 45 um e
Stainless Steel e
Threaded rod, Strength class 70 for < M24 and strength class 50 for > M24; O
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

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

Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-
Nut .

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

Material quality for HIS-N

Part Material
Internal threaded C-steel 1.0718
HIS-N sleeve Steel galvanized = 5 ym

Strength class 8.8, A5 > 8 % Ductile
Steel galvanized 2 5 ym

Stainless steel 1.4401,1.4571

Screw 8.8

Internal threaded
sleeve

HIS-RN 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 range:
-5°C to +40°C

In service temperature range
Hilti HIT-HY 110 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

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

temperature material temperature material temperature
Temperature range | -40 °Cto +40°C +24 °C +40 °C
Temperature range |l -40 °Cto + 80 °C + 50 °C +80°C
Temperature range |l -40°Cto+120 °C +72°C +120 °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.

)
3
5]
e
%)
c
o
O

% Working time and curing time
2 Temperature in the anchorage Maximum working time Minimum curing time
8 base twork teure
= -5°C < Tem < 0°C 90 min 9h
. 0°C <Tem=5°C 45 min 45h
£ 5°C < Tew < 10°C 25 min 2h
) 10°C < Tem < 20°C 6 min 90 min
20°C < Tem =30°C 4 min 50 min
30°C < Tem £40°C 2 min 40 min

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

Setting details for HIT-V and HAS

Anchor size M3 M10 M12 M16 M20 M24 Mm27 M30
nominal diameterof g, fmmy | 10 12 14 18 22 28 30 | 35
Diameter of element d [mm] 8 10 12 16 20 24 27 30
Effective anchorage 60 60 70 80 90 100 110 120
and drill hole depth @ [mm]
for HIT-V hefmax 160 200 240 320 400 480 540 600
Effective anchorage
and drill hole depth@  her [mm] 80 90 110 125 170 210 240 270
for HAS
Minimum base A
material thickness Rmin [mm] her+ 30 hefr+ 2 do
Diameter of clearance . 10y | g 12 14 18 22 26 30 33
hole in the fixture
Torque moment P Tmax  [Nm] 10 20 40 80 150 200 270 300
Min. spacing Smin [mm] 40 50 60 80 100 120 135 150
Min. edge distance Cmin [mm] 40 50 60 80 100 120 135 150
Critical spacing for s [mm] 2
splitting failure onsp orep 7

1,0 - hes for h / her = 2,0 ]
Critical edge distance 46he-18h for20>h/ha>13 '
for splitting failure 0 Cer,sp [mm] »O Hef = 1, or <, ef , 134

2,26 het forh/het<1,3 ‘ Corsp

10hy  2.26hy

Critical spacing for
concrete cone failure SN [MMI 2 CorN
Critical edge distance
for concrete cone CorN [mm] 1,5 het
failure 9

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)
b) Maximum recommended torque moment to avoid splitting failure during installation with minimum spacing
anchor edge distance
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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Setting details for HIS-N
Anchor size M8 M10 M12 M16 M20
Eict)mlnal diameter of drill do  [mm] 14 18 29 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 - " 1,01 120 150 170 230 270
thickness
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18 22
lThread engagement he [mm]| 820 10-25 12-30 16-40 20-50
ength min-max
Min. spacing Smin__[mMm] 40 45 55 65 90
Min. edge distance Cmin [mm] 40 45 55 65 90
Critical spacing for s [mm] 26
splitting failure cr.8p cr,sp
h,/hef
1,0 - hes for h/ her 22,0
2,0 4~
Critical edge distance for
splitting failure @ cr,sp [mm] 46 hes-18h for2,0>h/he>1,3 13
2,26 hef fOI' h / hef < 1,3 1,0‘he| 2,26"’19( ccr,sp

Critical spacing for
concrete cone failure Sern [mm] 2 CerN
Critical edge distance for
concrete cone failure ?) e [mm] 1,5 het
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 = hyin), her: embedment depth
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) Maximum recommended torque moment to avoid splitting failure during installation with
minimun spacing and/or edge distance.

Mar-2019
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Installation equipment

(&)

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

< Rotarv h HIT-V / HAS TE2-TE 30 TE 40 -TE 80

S oaryhammer ~His.N TE2-TE30 | TE 40— TE 80 [ -

Other tools compressed air gun or blow out pump
set of cleaning brushes, dispenser

%)

o - ,

% Drilling and cleaning parameters

= . Brush Piston plug

@

= HIT-V HIS-N Hammer drill HIT-RB T

S HAS :

= do [mm] size [mm]

(]

5 s NN d]h—}-l - D=

Coo—
M3 - 10 10 -
M10 - 12 12 12
M12 M3 14 14 14
M16 M10 18 18 18
M20 M12 22 22 22
M24 M16 28 28 28
m27 - 30 30 30
- M20 32 32 32

M30 - 35 35 35

Setting instructions

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

@00

Drilling

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 110.

Hammer drilled hole (HD)

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 18 mm and drill
hole depth ho < 10-d or ho < 160.

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

o=
i—8 /|
N

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)

P 3000/3500

=330ml/11.1fl. 0zz 2x
== 500ml/ 16.91l. 0z 3x

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

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

Setting the element

Setting element, observe working time

“twork" s

T

Setting element for overhead

applications, observe working time “twork”,

[ ium

Loading the anchor: After required
curing time tcure the anchor can be
loaded.

Mar-2019
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® HIT-HY 110 injection mortar
§ Anchor design (ETAG 001) / Rebar elements / Concrete
O
Injection mortar system Benefits
o - Suitable non-cracked concrete
2 Hilti HIT-HY 110 C 20/25 to C 50/60
= 330 ml foil pack - Suitable for dry and water
= (also available as saturated concrete
_ 500 ml and 1.400 .
o] -~ . . - Small edge distance and anchor
O Hilti HIT-HY 110 Hiltl HIT-HY 110 Hilti HIT-HY 110 ml foll paCk) i X
= ' spacing possible
g - Large diameter applications
O - In service temperature range up
Rebar B St 500 S :o 120°C short term / 72°C long
erm
(98-925)
Base material Load conditions
IEmEIT —
O~ b
Concrete Dry concrete ~ Wet concrete Static/
(non-cracked) quasi-static
Installation conditions Other informations
— Cé€|
T ax*
Hammer Variable Small edge European CE
drilling embedment distance and Technical conformity
depth spacing Assessment
b)  Applications only for HIT-V rods
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment 2 DIBt, Berlin ETA-08/0341/2013-03-18

b) All data given in this section according to ETA-08/0341 issue 2013-03-18.

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
— Anchor material: Rebar B St 500 S

— Concrete C 20/25, fck.cube = 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 $12 o14 $16 $20 025
Typical embedment depth  [mm] 80 a0 110 125 170 210 240
Base material thickness [mm] 110 120 140 165 220 270 300

a) The allowed range of embedment depth is shown in the setting details. The corresponding load values can be calculated according to

the simplified design method.

Mean ultimate resistance

Anchor- size ¢8 $10 $12 o14 $16 $20 25
Tensile Nrum [kN] 22,8 32,0 47,0 55,0 72,9 106,8 164,9
Shear Vrum 14,7 23,1 32,6 441 57,8 90,3 141,8
Characteristic resistance

Anchor- size ¢8 $10 $12 14 $16 $20 25
Tensile Nrk [kN] 171 24,0 35,2 41,2 54,7 80,1 123,7
Shear Vrk 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Design resistance

Anchor- size $8 $10 $12 ¢14 $16 $20 25
Tensile Nrd [kN] 11,4 13,4 19,6 19,6 26,0 38,1 58,9
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Recommended loads?

Anchor- size ¢8 $10 12 $14 16 $20 025
Tensile NRrec [kN] 8,1 9,5 14,0 14,0 18,6 27,2 421
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41,0 64,3

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 48 $10 12 014 16 620 25
Nominal tensile [Nmm?]| 550 550 550 550 550 550 550
strength fux
Yield strength fyc [Nmm?]| 500 500 500 500 500 500 500
f:ressed cross-section a1 | 503 785 | 1131 | 1539 | 2011 | 3142 | 4909
\'\,"Vome”t ofresistance s | 50,3 98,2 1696 | 2694 | 4021 | 7854 | 1534
Material quality
Part Material
Rebar Mechanical properties according to DIN 488-1:1984
EN 1992-1-1 Geometry according to DIN 488-21:1986
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Setting information

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

In service temperature range

Hilti HIT-HY 110 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 + 80 °C +50°C +80°C
Temperature range |l -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.

Working time and curing time

Temperature in the anchorage Maximum working time Minimum curing time
base twork tcure
-5°C < Tem = 0°C 90 min 9h
0°C <Tem=5°C 45 min 45h
5°C < Tem<10°C 25 min 2h
10°C < Tem < 20°C 6 min 90 min
20°C < Tem=30°C 4 min 50 min
30°C < Tem=40°C 2 min 40 min
The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
Setting details
Anchor size ¢8 $10 12 14 $16 $20 $25
Nom. diameter of drill bit do [mm]|10/122 (12/14 2 |14 a)‘ 162 18 20 25 32
Effective anchorage and  hef,min 60 60 70 75 80 90 100
. —— [mm]
drill hole depth range hef max 160 200 240 280 320 400 500
Minimum base material _ hef + 30 mm
thickness Amin ~ [mm] > 100 mm het + 2 do
Min. spacing Smin  [mm] 40 50 60 70 80 100 125
Min. edge distance Cmin  [mm] 40 50 60 70 80 100 125
Critical spacing for
splitting failure Sersp  [MmM] 2 Cersp
Rrh
1,0 hes forh/hef=2,0 ’o
Critical edge distance for ‘
splitting failure ® esp [MmM]| 4,6 hes-1,8h  for2,0>h/he>1,3 13
2,26 her forh/het<1,3 ron. 2o8n .
Critical spacing for
concrete cone failure Sern [mm] 2 CarN
Critical edge distance for
concrete cone failure® N [mm] 1.5 her

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

reduced.
a) Each of the two given values can be
b) h: base material thickness (h = hmin),

c) The critical edge distance for concrete cone failure depends on the embedment depth hs and the design

used.
her: embedment depth

bond resistance. The simplified formula given in this table is on the save side.
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Thickness of concrete member h c
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Installation equipment =

Anchor size 8 | 10 | 12 | 14 [ 416 620 |  ¢25 2

Rotary hammer TE2-TE 30 TE40-TE 70 O
Other tools compressed air gun or blow out pump

set of cleaning brushes, dispenser

Drilling and cleaning parameters

Hammer drilling Brush Piston plug
Rebar (HD) HIT-RB HIT-SZ

do [mm] size [mm]

[
¢8 10/129 10/129 -/12
$10 12/149 12/149 12/142
12 14 /162 14 /162 14/162
14 18 18 18
$16 20 20 20
$20 25 25 25
$25 32 32 32

a) Each of the two given values can be used

Mar-2019 134



Concrete

4
o
e
(&)
C
@©
3
9
£
(]
e
O

=T

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 110.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 18 mm and drill
hole depth ho < 10-d or ho < 160.

6baﬂ
| 90 psi

6baﬂ

| 90 psi

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

Injection system

-
HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

=330ml/11.1fl. 0zz 2x
== 500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection method for drill hole depth
hef < 250 mm.

Injection method for overhead
application or installation with
embedment depth her > 250mm.
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Setting the element

twork
® Setting element, observe working time
“twork”.
G\ /2 /4 WW \: or

Concrete
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l e/ Setting element f head
A Y — g element for overhea
—r WAL ] applications, observe working time “twork”.
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Loading the anchor: After required
curing time teure the anchor can be

@ fwork ﬂ éQ} loaded.
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HIT-HY 110 injection mortar
Rebar design (EN 1992-1) / Rebar elements /

Injection mortar system

Hilti HIT-HY 110 Hilti HIT-HY 110 Hilti HIT-HY 110

Base material

Concrete
(non-cracked)

Installation conditions

Concrete

Hilti HIT-HY 110 ~

500 ml foil pack -
(also available

as 330 mi
foil pack)

Rebar
($8-¢25)

Benefits

- Suitable for concrete C 12/15

to C 50/60

Suitable for dry and water

saturated concrete

For rebar diameters up to 25

mm

- Non corrosive to rebar
elements

- Good loading capacity and fast
cure

- Suitable for applications down
to-5°C

- Suitable for embedment depth
up to 1500 mm depending on
the rebar diameter

Load conditions

Static/
quasi-static

Other information

x¥x,
CSo— 20X
‘*-\u:
Hammer European CE
drilled holes Technical conformity
Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue

European technical approval

DIBt, Berlin

ETA-13/1037 / 2014-05-26

a) All data given in this section according to ETA-13/1037, issue 2014-05-26.
Static and quasi-static loading

Design bond strength in NNmm? according to ETA 11/0492 for good bond conditions for hammer drilling
and compressed air drilling.

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

For all other bond conditions, multiply the value by 0.7.

Anchorage length
The minimum anchorage length ‘o min and the minimum lap length fomin according to EN 1992-1-1:2004+AC:2010

(/o.min acc. to Eq. 8.6 and Eq. 8.7 and /omin acc. to Eq. 8.11) shall be multiplied by a factor according to Table below.

Concrete class Drilling method Factor
C12/15 to C25/30 1,0
C30/37 Hammer drilling (HD) and 1,1
C35/45 to C40/50 compressed air drilling (CA) 1,2
C45/55 to C50/60 1,3
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Example of pre-calculated values for rebar yield strength fyk = 500 N/mm?, concrete S
C25/30 and good bond conditions S
Anchorage length Design Mortar Anchorage | Design value Mortar
LT lbg value Ngrq volume length Iy Nrd volume
[mm] [mm] [kN] [ml] [mm] [kN] [ml] &
Alla=1 One of the a = 0.7 %
100 (minimum) 6,8 7,5 100 9,7 8 %
3 170 11,5 13 140 13,6 11 ‘_S
250 17,0 19 180 17,4 14 I=
322 (yelding) 21,9 24 225 21,8 17 g
121 10,3 11 121 14,7 11 O
220 18,7 20 170 20,6 15
10 310 26,3 28 230 27,9 21
403 34,2 36 282 34,2 26
145 14,8 15 145 211 15
260 26,5 27 210 30,5 22
12 370 37,7 39 270 39,3 29
483 49,2 51 338 49,1 36
169 20,1 20 169 28,7 20
14 300 35,6 36 240 40,7 29
430 51,1 52 320 54,3 39
564 67,0 68 395 67,0 48
193 26,2 26 193 37,4 26
16 340 46,1 46 280 54,3 38
490 66,5 67 370 71,7 50
644 87,4 87 451 87,4 61
218 33,3 33 218 47,5 33
18 310 47,3 47 310 67,6 47
410 62,6 62 410 89,4 62
500 76,3 75 500 109,1 75
242 41,1 51 242 58,6 51
330 56,0 70 330 80,0 70
20 410 69,6 87 410 99,4 87
500 84,8 106 500 121,2 106
266 49,6 75 266 70,9 75
29 340 63,4 96 340 90,6 96
420 78,4 119 420 112,0 119
500 93,3 141 500 133,3 141
290 59,0 122 290 84,3 122
o4 360 73,3 152 360 104,7 152
430 87,5 182 430 125,1 182
500 101,8 211 500 1454 211
302 64,0 114 302 91,5 114
370 78,5 139 370 112,1 139
25 430 91,2 162 430 130,3 162
500 106,0 188 500 151,5 188

* 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. The volume of
mortar correspond to the formula “1,2+#(do?-ds?)*n*Ib/4” for hammer drilling
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Materials

Material quality

Part Material

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

EN 1992-1-1 —f =
fuk = fik = kK - fyk

Fitness for use

Temperature range

Base material
temperature

Max. long term base
material temperature

Max. short term base
material temperature

Temperature range |l -40°Cto +80°C +50°C +80°C
Curing and working time
Temperature Working time Curing time
of the base material Tgwm ezl teure
-5°Cto-1°C 90 min 9h
0°Cto4°C 45 min 4,5h
5°Cto9°C 20 min 2h
10°Cto 19 °C 6 min 90 min
20 °Cto 29 °C 4 min 50 min
30°Cto40°C? 2 min 40 min
Setting information
Installation equipment
Rebar [mm] 08 | 010 | $12 | ¢14 | ¢16 | $18 | ¢20 | ¢22 | p24 | ¢25
Rotary hammer TE2-TE 40 TE40-TE 70
Other tools compressed air gun or blow out pump, set of cleaning brushes
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Drilling and cleaning diameters

=T

. Compressed air Brush Air nozzle
Rebar [mm] Hammer drill (HD) drill (CA) HIT-RB HIT-RB
do [mm] size [mm]
Cm ma@ T (Fimmm
Com— Coo—
$8 12/109 - 12/102 12/102
$10 14 /122 - 14 /122 14 /122
16/142 - 16/142 16/142
¢12 - 17 18 16
$14 18 17 18 18
20 - 20 20
¢16 - 20 22 20
$18 22 22 22 22
25 - 25 25
$20 - 26 28 25
$22 28 28 28 28
$24 32 32 32 32
$25 32 32 32 -
a) Maximum installation length I=250 mm.
Dispensers and corresponding maximum embedment depth £v,max
Dispenser
Rebar HDM 330, HDM 500 HDE 500
Lv,max [mm] Lyv,max [mMm]
¢8 - $10 700 1000
12 700 1150
¢14 700 1300
16 700 1500
$18 - $25 500 500

Mar-2019
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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 110.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 18 mm and drill
hole depth ho =< 10-d or ho < 160.

6baﬂ
| 90 psi

6baﬂ

| 90 psi

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

Injection system

-
HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

=330ml/11.1fl. 0zz 2x
== 500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection method for drill hole depth
hetf < 250 mm.

Injection method for overhead
application or installation with
embedment depth hef > 250mm.
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Setting the element

twork
® Setting element, observe working time
T W 2 “twork”.
ori

Concrete

W77
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\ L s
l e/ Setting element f head
A Y — g element for overhea
—r WAL ] applications, observe working time “twork”.

d Id El

L.
/)]

Loading the anchor: After required
curing time teure the anchor can be

@ fwork ﬂ éQ} loaded.
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s HIT-HY 100 injection mortar
§ Anchor design (ETAG 001) / Rods&Sleeves / Concrete
O
Injection mortar system Benefits
Hilti HIT-HY 100 - Suitable for cracked @ and non-
g T IRST IET LT 330 ml foil pack cracked concrete C 20/25 to
= . C 50/60
O (also available as High iona / :
< 500 mi foil pack) - High corrosion® / corrosion
('_G iiti HIT-HY 100 Hilti HIT-HY 100 Hilti HIT-HY 100 resistant
g _ - Suitable for dry and water
o ﬁ?ﬂ?r rod: saturated concrete
< - .
O ™ HIT-V-F - Small edge distance and anchor
A A U’ HIT-V-R spacing possible
_ HIT-V-HCR - In service temperature rangeup
(M8-M30) to 80°C short term / 50°C long
term
Internally threaded
sleeve:
HIS-N
HIS-RN sleeves
(M8-M20)
a) Applications only with HIT-V anchor rods
Base material Load conditions
T[S =
6~d
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) @ concrete guasi-static
Installation conditions Other informations
~ LR E
= *  x .
316 | |highMo
Hammer Variable Small edge European CE Corrosion High
drilling embedment distance and Technical conformity resistance corrosion
depth spacing Assessment resistance @
a) Applications only for HIT-V rods.
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment @ CSTB, Marne-la-Vallee ETA-14/0009 / 2014-05-24

a) All data given in this section according to ETA-14/0009 issue 2014-05-24.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

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

-Steel failure

-Base material thickness, as specified in the table
-One typical embedment depth, as specified in the table
-One anchor material, as specified in the tables
-Concrete C 20/25, fekcube = 25 N/mm?

-Temperate range

Embedment depth and base material thickness

Anchor size | M8 | m10 | M12 | M16 | M20 | M24 | M27 | M30

HIT-V

Typical embedment depth [mm] 80 90 110 125 170 210 240 270

Base material thickness [mm] 110 120 140 165 220 270 300 340

HIS-N

Typical embedment depth [mm] 90 110 125 170 205 - - -

Base material thickness [mm] 120 150 170 230 270 - - -

Characteristic resistance

Anchor size | M8 | mM10 | M12 | M16 | M20 | M24 | m27 | M30

Non-cracked concrete

Tension N HIT-V 5.8 KN] 18,0 29,0 42,0 70,6 111,9 | 153,7 | 187,8 | 216,3
HIS-N 8.8 25,0 46,0 67,0 95,0 109,0 - - -

Shear Vi HIT-V 5.8 [KN] 9,0 15,0 21,0 39,0 61,0 88,0 | 115,0 | 140,0
HIS-N 8.8 13,0 23,0 39,0 59,0 55,0 - - -

Cracked concrete

Tension Nk HIT-V 5.8 [KN] - 156 | 22,8 | 346 - - - -

Shear Vk HIT-V 5.8 [kN] - 15,0 21,0 39,0 - - - -

Design resistance

Anchor size | M8 [ m10 | M12 | M16 | M20 | M24 | m27 | M30

Non-cracked concrete

Tension Nag HIT-V 5.8 [KN] 12,0 19,3 28,0 39,2 62,2 85,4 104,3 | 120,2
HIS-N 8.8 17,5 27,8 39,2 52,8 63,9 - - -

Shear Vag HIT-V 5.8 [kN] 7,2 12,0 16,8 31,2 48,8 70,4 92,0 112,0
HIS-N 8.8 10,4 18,4 26,0 39,3 36,7 - - -

Cracked concrete

Tension Nrd HIT-V 5.8 [KN] - 8,6 12,7 19,2 - - - -

Shear Vrd HIT-V 5.8 [KN] - 12,0 16,8 31,2 - - - -

Recommended loads 2

Anchor size | M8 | M10 | M12 | M16 | M20 | mM24 | m27 | m30

Non-cracked concrete

. HIT-V 5.8 8,6 13,8 20,0 28,0 44,4 61,0 74,5 85,8

Tension Neee 415N 8.8 NI o5 108 | 280 | 37,7 | 456 i i i
HIT-V 5.8 51 8,6 12,0 22,3 34,9 50,3 65,7 80,0

Shear Vree HIS-N 8.8 N 2 T 131 | 186 | 281 | 262 i i i

Cracked concrete

Tension Nrec HIT-V 5.8 [kN] - 6,2 9,1 13,7 - - - -

Shear Vrec HIT-V 5.8 [kN] - 8,6 12,0 22,3 - - - -

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.

Mar-2019

144

Concrete

(79}
S
(@]
e
(&]
C
©
T
o
S
(O]
ey
O



=T

) Materials
O
< Mechanical properties for HIT-V
8 Anchor size M8 M10 M12 M16 M20 M24 M27 M30
HIT-V 5.8 500 500 500 500 500 500 500 500
Nominal tensile HIT-V 8.8 IN/mm?] 800 800 800 800 800 800 800 800
2 strength fux HIT-V-R 700 700 700 700 700 700 500 500
% HIT-V-HCR 800 800 800 800 800 700 700 700
% HIT-V 5.8 400 400 400 400 400 400 400 400
Tg Yield strength HIT-V 8.8 (N/mm2] 640 640 640 640 640 640 640 640
é fyk HIT-V-R 450 450 450 450 450 450 210 210
g HIT-V-HCR 640 640 640 640 640 400 400 400
O Stressed cross- 1., [mm? | 36,6 | 580 | 843 | 157 | 245 | 353 | 459 | 561
section As
Moment of HIT-V [mm3 | 31,2 | 623 | 109 | 277 | 541 | 935 | 1387 | 1874
resistance W

Mechanical properties for HIS-N

Anchor size M3 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile Screw 8.8 IN/mm?] 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 IN/mm2] 640 640 640 640 640
fyk HIS-RN 350 350 350 350 350
Screw A4 - 70 450 450 450 450 450
Stressed cross- HIS-(R)N (mm?] 51,5 108,0 169,1 256,1 237,6
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 HIT-V

Part | Material

Zinc coated steel

Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile

HIT-V 5.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um

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

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

Stainless Steel

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

Threaded rod, Elongation at fracture A5 > 8% ductile

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
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Material quality for HIT-V o
Part Material g
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
High corrosion resistance steel 1.4529; 1.4565; "
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014 o)
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014 S
c
©
Material quality for HIS-N =
Part Material Lé’
Internal threaded C-steel 1.0718 g
HIS-N sleeve Steel galvanized =2 5 um @)
Strength class 8.8, A5 > 8 % Ductile
Screw 8.8 )
Steel galvanized = 5 um
Internal threaded Stainless steel 1.4401,1.4571
sleeve
HIS-RN -
Screw 70 Strength class 70, A5 > 8 % Ductile
Stainless steel 1.4401; 1.4404, 1.4578; 1.4571; 1.4439; 1.4362

Setting information

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

In service temperature range
Hilti HIT-HY 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.

Base material Max. long term base Max. short term base

Temperature range

temperature

material temperature

material temperature

Temperature range |

-40 °Cto +40 °C

+ 24 °C

+40°C

Temperature range |l

-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.

Working time and curing time

Temperature of the Maximum working time Minimum curing time

base material twork teure
-10°C<Tews-5°C? 180 min 12 h
-5°C<Teus0°C 40 min 4h
0°C<Tems5°C 20 min 2h
5°C<Tem=20°C 8 min 1h

20°C<Tews30°C 5 min 30 min

30°C<Tews40"°C 2 min 30 min

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
a) The foil pack temperature must be between 20°C and 25°C.
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Setting details for HIT-V

(]

g Anchor size M8 M10 M12 M16 M20 M24 M27 M30

o - -

S l(;lr(i)I:nt)IEal diameter of 4" 10 12 14 18 22 28 30 35
Diameter of element d [mm] 8 10 12 16 20 24 27 30
Effective anchorage ~ hef.min [mm] 60 60 70 80 90 100 110 120

g and drill hole depth®  hef max 160 200 240 320 400 480 540 600

= —

8 m;glgmhblgliﬁess ) hmin ~ [mm] her + 30 2100 mm het+ 2 do

I -

— Diameter of clearance

S hole in the fixture dr [mm] 9 12 14 18 22 26 30 33

= Min. spacing Smin _[mm] 40 50 60 80 100 120 135 150

g Min. edge distance Cmin  [mm] 40 50 60 80 100 120 135 150

O Critical spacing for
splitting failure Sersp  [Mm] 2 Corsp

h/hef_
1,0 - hes forh/het=2,0
2,0

%Tt;%‘i'ttfggfaﬂffggfe Cosp [mm] |4,6he-1,8h for20>h/he>13 431

2,26 hef fOI’ h / hef < 1,3 1,0‘|"|e| 2,26'hef ccr,sp
Critical spacing for
concretepcone%‘ailure Sern [mm] 2 CorN
Critical edge distance
for concrete cone CorN  [MmmM] 1,5 het
failure 9
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) both given values for drill bit diameter can be used

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

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

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

e) Maximum recommended torque moment to avoid splitting failure during installation with minimun
spacing and/or edge distance.

Marking of the
embedment depth
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Setting details for HIS-N

Q

Anchor size M8 M10 M12 M16 M20 “B’

- - - o
lgli?mlnal diameter of drill do  [mm] 14 18 29 8 32 8
Diameter of element d [mm] 12,5 16,5 20,5 25,4 27,6
Effective anchorage and
dril hole depth het  [mm] 90 110 125 170 205 g
Minimum base material A =
thickness hmin  [Mm] 120 150 170 230 270 S
Diameter of clearance ©
hole in the fixture dr [mm] 9 12 14 18 22 ‘_S
Thread engagement he [mm]| 820 10-25 12-30 16-40 20-50 IS
length min-max )
Min. spacing Smin  [mm] 40 45 55 65 90 )
Min. edge distance Cmin [Mmm] 40 45 55 65 90
Critical spacing for
splitting failure Sersp [MmM] 2 Corsp

h/hef
1,0 - het forh/hef22,0
20

Critical edge distance for
splitting failure @

Cer,sp [mm] 4,6 hes - 1,8 h for 2,0> h / het > 1,3 13

2,26 hef fOI‘ h / hef < 1,3 1,0‘he| 2,26'hef ccr,sp

Critical spacing for

concrete cone failure

Critical edge distance for

concrete cone failure ®

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.

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

d)  hetmin £ het £ hermax (her: embedment depth)

h)  h: base material thickness (h = hy)

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

i)  Maximum recommended torque moment to avoid splitting failure during installation with minimun

spacing and/or edge distance.

SerN [MmM] 2 CerN

CerN [mm] 1,5 het

< h .
Installation equipment
Anchor size M8 | M10 | M12 | M16 M20 | M24 | M27 | M30
Rotary hammer —HITY TE2-TE30 TE 40 - TE 80
Y HIS-N TE2-TE30 | TE 40 - TE 80 | -

compressed air gun or blow out pump

Other tools set of cleaning brushes, dispenser
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Drilling and cleaning parameters

. Brush Piston plug
HIT-V HIS-N Hammer drill HIT-RB HIT-SZ
do [mm] size [mm]
Luuian) DN cm - D=
Coo—
M8 - 10 10 -
M10 - 12 12 12
M12 M8 14 14 14
M16 M10 18 18 18
- M12 22 22 22
M20 - 24 24 24
M24 M16 28 28 28
M27 - 30 30 30
- M20 32 32 32
M30 - 35 35 35

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 100.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
for drill diameters do < 18 mm and drill
hole depth ho < 10-d.

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

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500(-A

P 3000/3500

= 330ml/ 11.11l. 0zz 2x
F=3500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.

Injection method for application with
embedment depth her > 250mm.

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

Setting the element

Setting element, observe working time

“twork" y

L

Setting element for overhead

applications, observe working time “twork”,

Loading the anchor: After required
curing time teure the anchor can be
loaded.

Mar-2019
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8 HIT-HY 100 injection mortar
§ Anchor design (ETAG 001) / Rebar elements / Concrete
O
Injection mortar system Benefits
Hilti HIT-HY 100 - Suitable for cracked and non-
%’ T IS ST ST 330 ml foil pack cracked concrete C 20/25 to
= . C 50/60
o (also available as ]
S . 500 ml foil pack) - Suitable for dry and water
(-_G iiti HIT-HY 100 Hilti HIT-HY 100 Hilti HIT-HY 100 . Saturated Concrete
g - Small edge distance and anchor
g spacing possible
O Rebar B500 B - In Zgr\gcehtemperat/u;% rgnlgeup
to 80°C short term °C long
(98-¢25) term
Base material Load conditions
] [elsE
6~ o
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) concrete guasi-static
Installation conditions Other informations
Xy
== 2 (C€
Fex*
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 @ CSTB, Marne-la-Vallee ETA-14/0009 / 2014-05-24

b)  All data given in this section according to ETA-14/0009 issue 2014-05-24.
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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

- Anchor material: rebar B500 B

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

- Temperate range |

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

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

Anchor- size ¢8 ¢10 $12 014 $16 $20 025
Typical embedment depth  [mm] 80 90 110 125 145 170 210
Base material thickness [mm] 110 120 140 165 185 220 274

a) The allowed range of embedment depth is shown in the setting details. The corresponding load values can be calculated according to

the simplified design method.

Characteristic resistance

Anchor- size ¢8 $10 $12 014 | $16 620 025
Non-cracked concrete

Tensile Nrk [kN] 19,1 26,9 39,4 52,2 69,2 101,5 153,7
Shear Vrk 14,0 22,0 31,0 42,0 55,0 86,0 135,0
Cracked concrete

Tensile Nrk [kN] - 15,6 22,8 30,2 29,2 - -
Shear Vrk - 22,0 31,0 42,0 55,0 - -
Design resistance

Anchor- size ¢8 10 12 14 | 16 $20 025
Non-cracked concrete

Tensile Nrd [KN] 10,6 14,9 21,9 29,0 38,5 56,4 85,4
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Cracked concrete

Tensile Nrd [KN] - 8,6 12,7 16,8 16,2 - -
Shear Vrd - 14,7 20,7 28,0 36,7 - -
Recommended loads?

Anchor- size ¢8 $10 $12 14 | $16 $20 025
Non-cracked concrete

Tensile Nrec [KN] 7,6 10,7 15,6 20,7 27,5 40,3 61,0
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41,0 64,3
Cracked concrete

Tensile Nrec [KN] - 6,2 9,1 12,0 11,6 - -
Shear Vrec - 10,5 14,8 20,0 26,2 - -

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 $12 d14 $16 $20 $25

Nominal tensile IN'mm?]| 550 550 550 550 550 550 550

strength fuk

Yield strength fy IN'mm?]| 500 500 500 500 500 500 500

i”essed cross-section  rme) | 50,3 78,5 113,1 153,9 201,1 | 3142 | 490,9
S

\'\//'Vome”t of resistance s | 503 98,2 169.6 | 2694 | 4021 | 7854 | 1534

Material quality

Part Material

Rebar EN 1992-1-1:2004 and AC:2010, Annex C

B500 B Bars and de-coiled rods Class B or C with fyx and k according to NDP or

NCL of EN 1992-1-1/NA:2013

Setting information

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

In service temperature range

Hilti HIT-HY 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 + 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 of the Maximum working time Minimum curing time

base material twork teure
-10°C<Teu<s-5°C? 180 min 12 h
-5°C<Tem=s0°C 40 min 4h
0°C<Tems5°C 20 min 2h
5°C<Tem<20°C 8 min 1h

20°C<Tew=30°C 5 min 30 min

30°C<Tew=<40°C 2 min 30 min

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
b)  The foil pack temperature must be between 20°C and 25°C.
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Setting details

(]
Anchor size ¢8 $10 012 14 $16 920 $25 g
,t;li(t)mmal diameter of drill do [mm] 12 14 16 18 20 o5 32 §
Effective anchorage and  hef,min 60 60 70 80 80 90 100
. ——— [mm]
drill hole depth range hef,max 160 200 240 280 320 400 500
Minimum base material &
thickness hmin ~ [mm]|  her+30 mm het + 2 do S
Min. spacing Smin  [Mm] 40 50 60 70 80 100 125 %
Min. edge distance Cmin  [mMmm] 40 50 60 70 80 100 125 =
Critical spacing for s [mm] 2¢ Q
splitting failure or.5Pp or.5p %
h/hef_ e
1,0 hes forh/het22,0 &)
2,0

Critical edge distance for

Spllttlng failure @ Cer,sp [mm] 4,6 Res - 1,8 h for 2,0> h / het > 1,3 1,3

< Cer,s|
2,26 hes forh/her<1,3 S
Critical spacing for
. S mm 2c
concrete cone failure e [mm] orN
Critical edge distance for
) Cc mm 15h
concrete cone failure P e [mm] ef
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be
reduced.
a) h: base material thickness (h = hyin), her: embedment depth
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.
| Bore hole depth ho=embedment depth her
Thickness of concrete memberh
Installation equipment
Anchor size 8 | 10 | ¢2 | 14 [ 416 $20 |  ¢25
Rotary hammer TE2-TE 30 TE40-TE 70

Other tools compressed air gun or blow out pump
set of cleaning brushes, dispenser
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@ Drilling and cleaning parameters

g Hammer drilling Brush Piston plug

S Rebar (HD) HIT-RB HIT-SZ

© do [Mm] size [mm]

0 Gooe=—

2 8 10/129 10/12® -112

% $10 12/149 12 /149 12/149

= $12 14/169 14/162 14/1693

1S 14 18 18 18

: $16 20 20 20

o $20 25 25 25
$25 32 32 32

a) Each of the two given values can be used

Setting instructions

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

@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 100.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
for drill diameters do < 18 mm and drill
hole depth ho < 10-d.

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

6 bar/
| 90 psi

6 bar/
| 90 psi

Injection system

— -E-E
HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A
P 3000/3500

155

=330ml/11.11l. 0z 2x
==500ml/ 16.91l. 0z: 3x

Injection system preparation.
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Injection method for drill hole depth
her < 250 mm.

Concrete

Injection method for application with
embedment depth her > 250mm.

%)
S
o
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c
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Injection method for overhead
application and/or installation with
embedment depth hef > 250 mm.

Setting the element

twork
i€®2 Setting element, observe working time
(W “tw rk".
0

\ L /
jf e/ Setting el f head
(A % 7 g element for overhea
[[[H@— U N applications, observe working time “twork”.
d

WL

o
v
]

Loading the anchor: After required
curing time tcure the anchor can be

ot ﬂ @Q«) oaded.
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- Non corrosive to rebar elements
- Suitable for applications down to
Rebar -10 °C.
($8-925) - Suitable for embedment depth
up to 700 mm depending on the
rebar diameter

8 HIT-HY 100 injection mortar
§ Rebar design (EN 1992-1) / Rebar elements / Concrete
O

Injection mortar system Benefits

- Suitable for concrete C 12/15 to

) Hilti HIT-HY 100 C 50/60
g 1 IS T L Ly - High loading capacity and fast
2 500 m foil pack cure
®© (also available - Suitable for dry and water
§ iiti HIT-HY 100 Hilti HIT-HY 100 Hilti HIT-HY 100 a.S. 330 ml saturated concrete
= ' foil pack) - For rebar diameters up to 25
) mm
<
©)

Base material Load conditions

Concrete Static/ Fire
(non-cracked) quasi-static resistance
Installation conditions Other information
e = on
e | A c e ‘ SGK
xx¥
Hammer Hollow drill- European CE Corrosion
drilled holes  bit drilling Technical conformity tested
Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Approval @ DIBt, Berlin ETA-14/0001 / 2014-02-12
Assesment DIBt, Berlin 26.1-1.21.8-22/14

a) All data given in this section according to ETA-14/0001, issue 2014-02-12.
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Static and quasi-static loading
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Design bond strength in Nmm? according to ETA 11/0492 for good bond conditions for hammer drilling
and compressed air drilling.

Reb Concrete class
ebar (mm) =15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
824 1.6 2.0 23 2.7 3.0 34 34 34 37
25 1,6 2.0 23 27 3.0 34 37 37 37

For all other bond conditions, multiply the value by 0.7.

Anchorage length
The minimum anchorage length /omin and the minimum lap length /o,min according to EN 1992-1-1:2004+AC:2010

(¢b,min acc. to Eq. 8.6 and Eq. 8.7 and fomin acc. to Eqg. 8.11) shall be multiplied by a factor according to Table below.

Concrete class

Drilling method

Factor

C12/15 to C50/60

Hammer and compressed air drilling

15

Example of pre-calculated values for rebar yield strength fyk = 500 Nmm?, concrete C25/30 and good
bond conditions.

Anchorage length Design Mortar Anchorage | Design value Mortar
Rebar
lbg value Ngg volume length lpg NRrd volume
[mm] [mm] [kN] [mI] [mm] [kN] [mlI]
Alla=1 One of the a = 0.7

150 10,2 11 150 14,5 11

8 210 14,3 16 180 17,4 14
260 17,6 20 200 19,4 15

322 21,9 24 226 21,9 17

181 15,4 16 181 21,9 16

10 260 22,1 24 210 25,4 19
330 28,0 30 250 30,3 23

403 34,2 36 281 341 25

218 22,2 23 218 31,7 23

12 310 31,6 33 260 37,8 27
390 39,7 41 300 43,6 32

483 49,2 51 338 49,1 36

254 30,2 31 254 43,1 31

14 360 42,8 43 300 50,9 36
460 54,6 55 350 59,4 42

564 67,0 68 394 66,8 48

290 39,4 39 290 56,2 39

16 410 55,6 56 340 65,9 46
530 71,9 72 400 77,6 54

644 874 87 451 87,4 61

326 49,8 49 326 71,1 49

18 380 58,0 57 380 82,9 57
440 67,2 66 440 96,0 66

500 76,3 75 500 109,1 75

363 61,6 77 363 88,0 77

20 410 69,6 87 410 99,4 87
450 76,3 95 450 109,1 95

500 84,8 106 500 121,2 106
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Example of pre-calculated values for rebar yield strength fyk = 500 N/mm?, concrete C25/30 and good

(]
g bond conditions.
= Rebar Anchorage length Design Mortar Anchorage | Design value Mortar
O lbg value Ngrq volume length lpg [\ volume
[mm] [mm] [kN] [mI] [mm] [kN] [mlI]
Alla=1 One of the a = 0.7
D 399 74,5 113 399 106,4 113
% 29 430 80,2 122 430 114,6 122
c 470 87,7 133 470 125,3 133
‘_U 500 93,3 141 500 133,3 141
_S 435 88,6 184 435 126,5 184
g 24 460 93,6 194 460 133,8 194
< 480 97,7 203 480 139,6 203
O 500 101,8 211 500 145,4 211
453 96,1 170 453 137,2 170
o5 470 99,7 177 470 142,4 177
480 101,8 181 480 145,4 181
500 106,0 188 500 151,5 188

* 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. The volume of mortar correspond to the formula “1,2*(do?-ds?)*m*Ib/4” for
hammer drilling

Fire loading: according to DIBt Z-21.8-2024

a) Fire situation “anchorage”

Maximum force in rebar in conjunction with HIT-HY 100 as a function of embedment depth for the fire
resistance classes F30 to F180 (yield strength f,x = 500 N/mm?) according to EC2.
Bar @ Max. Fs 1 linst Fire resistance of bar in [kN]
[mm] [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
250 16,2 16,2 o 145
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 4,9
10 25,29 230 24,7 18,1 13,7
260 25,3 25.3 24,7 20,3
280 25,3 253 24,7
320 ' 25,3
120 15,3 6,0 1,9 1,1 0,3
180 31,0 19,0 17,8 8,5 7,0
220 29,6 27,0 19,1 13,8
12 36,42 260 29,7 24,4
280 36,4 36,4 36.4 35,0 29,6
300 36.4 34,9
340 ' 36,4
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Bar @ Max. Fs 1 linst Fire resistance of bar in [kN] @
[mm] [KN] [mm] R30 R60 R90 R120 R180 °
140 24,0 9,9 6,9 2,6 1,0 =
210 45,0 31,4 28,5 25,7 13,0 O
240 40,6 37,7 32,8 22,3
14 49,58 280 40,7 34,6
300 49,6 496 496 44,7 40,7 2
330 296 48,1 2
360 ’ 49,6 <
160 345 18,4 14,9 4,4 2,3 o
240 62,6 46,4 43,0 37,7 255 S
260 64,8 53,5 50,0 44,7 32,5 g
16 64,75 300 64,8 57,0 51,7 49,6 2
330 64,8 61,3 57,2 O
360 64,8 62,7
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
310 101,2 88,9 84,6 77,6 62,6
20 101,18 350 101,2 101,2 94,2 80,2
370 101,2 83,5
390 97,8
430 101,2
250 97,9 78,1 72,6 64,7 45,3
280 126,5 94,6 89,4 81,2 61,8
370 158,1 144,0 127,9 119,7 111,2
25 158,09 410 158,1 150,0 141,8 123,2
430 158,1 150,0 1442
450 158,1 155,2
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
370 158,1 144,0 127,9 119,7 111,2
32 158,09 410 158,1 150,0 141,8 1232
430 158,1 150,0 1442
450 158,1 155,2
500 158,1

b) Fire situation “parallel”
Max. bond stress, 1, 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, 1< (linst—Cf)- ¢ - - tc Where: (finst — Cf) 2 Is;

C1
Ls = lap length
o = nominal diameter of bar
linst — €t = selected overlap joint length; this must be at least /s, VW NSASNSAY
ARLLRARARAARNARNN A
but may not be assumed to be more than 80 ¢ e A Y YA

Tc = bond stress when exposed to fire (Nz
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@ Critical temperature-dependent bond stress, 1c, concerning “overlap joint” for Hilti HIT-HY 100 injection

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

5 Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]

© [mm] R30 R60 R90 R120 R180
30 0,6 0,3 0

" 35 0,7 0,3

- 40 0,9 0,4 0,2 0

S 45 1,0 0,4 0,2

% 50 1,2 0,5 0,3 0

T 55 15 0,6 0,3 0,2

B 60 1,8 0,8 0,4 0,3

£ 65 0,9 05 03

6 70 1,0 0,5 0,3
75 1,2 0,6 0,4 0,2
80 15 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 1,1 0,7 0,4
100 1,3 0,8 0,4
105 2.2 15 0.9 05
110 1,7 11 0,5
115 22 2,0 1,2 0,6
120 14 0,6
125 1,6 0,7
130 2,2 19 0,8
135 0,9
200 2.1 2,3

Materials

Material quality
Part Material

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

Rebar
EN 1992-1-1

Fitness for use

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

These tests show an excellent behaviour of the post-installed connection made with HIT-HY 100: low displacements
with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemical substance Comment Resistance
Sulphuric acid 23°C +
Under sea water 23°C +
Under water 23°C +
Alkaline medium pH = 13,2, 23°C +

+ resistant
o resistant in short term (max. 48h) contact
- not resistant
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Curing and working time
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Temperature Working time Curing time
of the base material Tgwm Tworks foure
-10°C<Tem< -6°C 180 min 12 h
5°C<Teu< -1°C 40 min 4h
0°C<Teu< +4°C 20 min 2h
+5°C<Tem< +9 °C 8 min 1lh
+10°C < Tem < +14 °C 7 min 50 min
+15°C < Tem < +19 °C 6 min 40 min
+20 °C < Tem < +24 °C 5 min 30 min
+25°C < Tem < +29 °C 3 min 30 min
+30 °C < Tem £ +40 °C 2 min 30 min

Setting information

Installation equipment

Rebar [mm] 08 | 910 | 012 | 914 | 916 | ¢18 | ¢20 | ¢22 | 924 | ¢25
Rotary hammer TE2-TE 40 TE40-TE 70
Other tools compressed air gun or blow out pump, set of cleaning brushes

Drilling and cleaning diameters

. Compressed air Brush Air nozzle
Rebar [mm] Hammer drill (HD) drill (CA) HIT-RB HIT-RB
do [Mm] size [mm]
cﬂ ma@ - [Frmm
Cooe=— Coa—
¢8 12/109 - 12/109 12/109
$10 14/129 - 14 /129 14/129
12 16/149 - 16/149 16/149
¢ - 17 18 16
14 18 17 18 18
20 - 20 20
¢16 - 20 22 20
$18 22 22 22 22
25 - 25 25
920 - 26 28 25
$22 28 28 28 28
$24 32 32 32 32
$25 32 32 32
a) Maximum installation length =250 mm.
Dispensers and corresponding maximum embedment depth £y, max
Dispenser
HDM 330, HDM 500, HDE 500, HIT-MD 2000,
Rebar HIT-MD 2500 HIT-ED 3500, HIT-P300F, HIT-P3500F
£Ly,max [Mm]
¢8 - 916 700
$18 - $25 500

Mar-2019
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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-HY 100.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
for drill diameters do < 18 mm and drill
hole depth ho < 10-d.

90 psi

‘/| 6 bar/

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

6 bar/
‘/| 90 psi

Injection system

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

=330ml/11.11l. oz 2x
F=3500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

Injection method for application with
embedment depth her > 250mm.

163
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Injection method for overhead
application and/or installation with
embedment depth hef > 250 mm.

Concrete

Setting the element

twork
® Setting element, observe working time
“t k"'
o . @M \: wor

%)
L.
o

<
3)
c
@®©

©

2
S
]

<

O

S|
X
| 7
v Setting element for overhead
\ ~/
—t LA \ applications, observe working time “twork”.
(/ /
dl Id E N

Loading the anchor: After required
curing time tcure the anchor can be

@ fwork ﬂ @% loaded.
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HIT-CT 1 injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Concrete

Injection mortar system Benefits
- Clean-Tec technology: HIT-CT 1
_ - mortar contains no hazardous
m Hilti HIT- CT1 labels and protects users and the
@ e @ J 330 mi foil pack environment in the event of

T"—_—“— ' (also available as contact with the mortar.

= . 500 ml foil pack) - SafeSet technology: Hilti hollow
: drill bit for hammer drilling
- Suitable for non-cracked concrete
C20/25 to C50/60

- Suitable for dry and water
saturated concrete
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Anchor rods:

HIT-V - High loading capacity and fast
HIT-V-F curing

HIT-V-R - Hybrid chemistry

HIT-V-HCR

- Good load capacity at elevated
(M8- M24) temperatures, and suitable for
applications down to -5°C

Base material Load condition
IBRETT —
O~ b
Concrete Dry concrete ~ Wet concrete Static/
(non-cracked) guasi-static
Installation conditions Other information
e (ﬁ =T
G| &8 SAFEET > c €
Clean-Tec
Hammer Hollow drill- Hilti SafeSet European Hilti Clean CE PROFIS
drilling bit drilling technology Technical technology conformity ~ Rebar design
Assessment Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment CSTB, Marne la Vallée ETA-11/0354 / 2016-10-01

a) All data given in this section according to ETA-11/0354 issue 2016-10-01.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

-Correct setting

-No edge distance and spacing influence

-Steel failure

-Base material thickness, as specified in the table

Q
3
5]
S
o
=
o
O

0
-One typical embedment depth, as specified in the table )
-One anchor material, as specified in the tables 5
-Concrete C 20/25, fek cune = 25 N/mm? %
-Temperate range | —
(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C) _S
5
Embedment depth and base material thickness 6
Anchor- size M8 M10 M12 M16 M20 M24
Typical embedment depth het [mm] 80 90 110 125 170 210
Base material thickness Amin ~ [mMm] 110 120 140 161 214 266

For hammer drilled holes and Hilti hollow drill bit 2 :

Characteristic resistance for HIT-V 5.8

Anchor- size M8 M10 M12 M16 M20 M24
Tensile Nrk [KN] 18,0 29,0 42,0 62,8 101,5 142,5
Shear Vr« [kN] 9,0 15,0 21,0 39,0 61,0 88,0

a) Hilti hollow drill bit available for element size M12-M24.

Design resistance for HIT-V 5.8

Anchor- size M8 M10 M12 M16 M20 M24
Tensile Nrd [kN] 12,0 17,3 25,3 34,9 56,4 79,2
Shear Vra [kN] 7,2 12,0 16,8 31,2 48,8 70,4

a) Hilti hollow drill bit available for element size M12-M24.

Recommended loads ® for HIT-V 5.8

Anchor- size M8 M10 M12 M16 M20 M24
Tensile Nrec [kN] 8,6 12,3 18,1 24,9 40,3 56,5
Shear Vrec [kN] 5,1 8,6 12,0 22,3 34,9 50,3

a) Hilti hollow drill bit available for element size M12-M24.
b)  With overall partial safety factor for action y=1,4. The partial safety factors for action depend on the type of loading and shall be taken
from national regulations.

Materials

Mechanical properties

Anchor size M8 M10 M12 M16 M20 M24

HIT-V 5.8 500 500 500 500 500 500

Nominal tensile strength  HIT-V 8.8 (N/mm2] 800 800 800 800 800 800

fuk HIT-V-R 700 700 700 700 700 700

HIT-V-HCR 800 800 800 800 800 700

HIT-V 5.8 400 400 400 400 400 400

. HIT-V 8.8 640 640 640 640 640 640
Yield strength fyk ———— [N/mm?]

HIT-V-R 450 450 450 450 450 450

HIT-V-HCR 600 600 600 600 600 400

Stressed cross-section As HIT-V [mm?] 36,6 58,0 84,3 157 245 353

Moment of resistance W HIT-V [mm3] 31,2 62,3 109 277 541 935
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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) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pm

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

Hilti Meter rod, 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

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

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

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

Threaded rod,
HIT-V-R

Threaded rod,

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

Setting information

Installation temperature:
-5°C to +40°C

Service temperature range:
Hilti HIT-CT 1 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

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 + 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

ST Ee Max, working ti_me in which Min, curing time before anchor
base material anchor can be inserted and can be fully loaded
adjusted twork teure?

-5°C<temu<0°C 1 hour 6 hours
0°C=stm<5°C 40 min 3 hours
5°C=<temu<10°C 25 min 2 hours

10°C <tem< 20 °C 10 min 90 min
20°C=stem<30°C 4 min 75 min
30°C=tem<40°C 2 min 60 min

1) The curing time data are valid for dry base material only. In wet material the curing times must be doubled.
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Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28
Effective anchorage and Retmin  [Mm] 64 80 96 128 160 192
drill hole depth range 2 Retmax  [mm] 96 120 144 192 240 288 "
i, base material hon  [mm] her + 30 mm = 100 mm het + 2 do g
Min. spacing Smin [mm] 40 50 60 80 100 120 %
Min. edge distance Cmin [mm] 40 50 60 80 100 120 ‘_g
hMO‘Tz'ig'tah”;‘?it;rucr’; clearance [mm] 9 12 14 18 22 26 E
Max. torque moment ©) Tmax  [Nm] 10 20 40 80 150 200 O
Cr_itical spacing for splitting Sersp 2 Cersp
failure ' ’

h/hg

1,0 - het for h/ her 22,0
2,0

Critical edge distance for
splitting failure ®

Cer,sp [mm] 46 heg-18h for2,0>h/het>1,3 1,3

2,26 hes forh/her< 1,3 ' Corsp

1.0-hg  2,26-hy
Critical spacing for
. Secr,N 2 CerN
concrete cone failure
Critical edge distance for
9 Ccr,N 15 hef

concrete cone failure ©

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

a) Netmin < Net £ hetmax (her: embedment depth)
b) Max. recommended torque moment to avoid splitting failure during installation with min. spacing
and/or 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.

Marking of the
embedment depth

NN
"

h
Installation equipment
Anchor size M8 | M10 | M12 | M16 M20 | M24
Rotary hammer TE 2 (-A) - TE 16 (-A) TE40-TE 80

Compressed air gun, blow out pump

Other tools Set of cleaning brushes, dispenser
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Drilling and cleaning parameters

Hammer drill Hollow Drill Bit Brush Air nozzle
HIT-V (HD) (HDB) HIT-RB HIT-RB
do [mm] size [mm]
s T T —— -
Coom— e
M8 10 - 10 -
M10 12 - 12 12
M12 14 14 14 14
M16 18 18 18 18
M20 22 22 22 22
M24 28 28 28 28

Setting instructions

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

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

handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-CT1.

Hammer drilled hole (HD)

hef
eI I
do Hammer drilled hole with Hollow drill
bit (HDB)
No cleaning required
Cleaning

Manual cleaning (MC)

for drill diameters do < 20 mm and drill

hole depth ho < 10-d.

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

depths ho < 20-d.
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Injection

=T - 2—»
HDM 330

{—3- IR HOM 500

%

HDE 500-A22

= P 30003500
= 330ml 2x
J—— 500ml: 3x

[ SSS )

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

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 teure the anchor can be
loaded.

Mar-2019
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HIT-CT 1 injection mortar
Anchor design (ETAG 001) / Rebar elements / Concrete

Concrete

Injection mortar system Benefits
- Clean-Tec technology: HIT-CT 1

\ - mortar contains no hazardous
m Hilti HIT- CT1 labels and protects users and the
P . environment in the event of
e, j
h—h@-—ﬂ-@———r ! 330 ml fo.|| pack contact with the mortar.
L (also available as

= - 500 ml foil pack) - SafeSet technology: Hilti hollow
g drill bit for hammer drilling
- Suitable for non-cracked concrete
C20/25 to C50/60
- Suitable for dry and water
saturated concrete
- High loading capacity and fast
T I TSI 2T RebarBSOOB curing
($8-925) - Hybrid chemistry
- Good load capacity at elevated
temperatures, and suitable for
applications down to -5°C
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Base material Load condition
IEREIT —
]
Concrete Dry concrete ~ Wet concrete Static/
(non-cracked) guasi-static
Installation conditions Other information
* x
G| |68 SAFEET ) C €
Clean-Tec
Hammer Hollow drill- Hilti SafeSet European Hilti Clean CE PROFIS
drilling bit drilling technology Technical technology conformity ~ Rebar design
Assessment Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment 2 CSTB, Marne la Vallée ETA-11/0354 / 2016-10-01

b) All data given in this section according to ETA-11/0354 issue 2016-10-01.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to
- Correct setting

- No edge distance and spacing influence

- Steel failure

- Base material thickness, as specified in the table

- One typical embedment depth, as specified in the table

- Anchor material: rebar B500 B

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

- Temperate range |

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

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

Anchor- size $8 $10 $12 ¢14 $16 $20 $25
Typical embedment depth  [mm] 80 90 110 125 125 170 210
Base material thickness [mm] 110 120 142 161 165 220 274
For hammer drilled holes and Hilti hollow drill bit?® :

Characteristic resistance

Anchor- size ¢8 $10 $12 ¢14 $16 $20 025
Tensile Nrk kN 14,1 21,2 31,1 41,2 47,1 85,5 131,9
Shear Vrk 14,0 22,0 31,0 42,0 55,0 86,0 135,0
a) Hilti hollow drill bit available for element size M12-M25.

Design resistance

Anchor- size $8 $10 $12 ¢14 $¢16 $20 $25
Tensile Nrd [KN] 7,8 11,8 17,3 22,9 26,2 47,5 73,3
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 90,0
1) Hilti hollow drill bit available for element size M12-M25.

Recommended loads®

Anchor- size $8 $10 $12 $14 ¢16 $20 025
Tensile Nrec [KN] 5,6 8,4 12,3 16,4 18,7 33,9 52,4
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41,0 64,3

a) Hilti hollow drill bit available for element size M12-M25.

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

from national regulations.

Mar-2019
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Materials

Mechanical properties

Anchor size 8 010 012 014 16 20 025

'S\'tcr’e”:]'gg' ]fekns"e IN'mm?]| 550 550 550 550 550 550 550
u

Yield strength fy [Nmm2]| 500 500 500 500 500 500 500

i”esse"d cross-section  immz | 50,3 78,5 1131 | 1539 | 2011 | 3142 | 4909

\'\/"Vome”t ofresistance e | 50,3 98,2 1696 | 2694 | 4021 | 7854 | 1534

Material quality

Part Material

EN 1992-1-1:2004 and AC:2010, Annex C

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

Rebar
B500 B

Setting information

Installation temperature:
-5°C to +40°C

Service temperature range:
Hilti HIT-CT 1 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

T Base material Max, long term base Max, short term base
emperature range . .

temperature material temperature material temperature
Temperature range | -40 °Cto + 40 °C + 24 °C +40 °C
Temperature range Il -40 °Cto + 80 °C + 50 °C + 80 °C

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

cycling.

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

Working time and curing time

TR EITE Max, working ti.me in which Min, curing time before anchor
base material anchor can be inserted and can be fully loaded
adjusted twork teure”
-5°C<teu<0°C 1 hour 6 hours
0°C=stem<5°C 40 min 3 hours
5°C<tem<10°C 25 min 2 hours
10°C=stem<20°C 10 min 90 min
20°C<stem<30°C 4 min 75 min
30°C<tem<40°C 2 min 60 min

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

Q
Anchor size 8 $10 012 014 $16 $20 025 °
- - - 5
E'i?m'”a' diameter of drill 4 * rymil 107129 | 127149 |149]169| 18 20 25 32 §
Effective anchorage and _hef,min [mm] 64 80 96 112 128 160 200
drill hole depth range Nef max 96 120 144 168 192 240 300
Minimum base material ) hef + 30 mm =
thickness fmin [Mm] >100 mm het + 2 do =
Min. spacing Smin  [mMm] 40 50 60 70 80 100 125 2
Min. edge distance Cmin  [mm] 40 50 60 70 80 100 125 c_cg
Critical spacing for s [mm] 2¢ o
splitting failure crep crsp =
h/hef' g
1,0 hes forh/het=2,0 O
2,0

Critical edge distance for

Spllttlng failure b) Ccr,sp [mm] 4,6 hef - 1,8 h for 2,0 > h / hef > 1,3 1,3

2,26 hef fOI’ h / hef < 1,3 1,0hy 2.26hy Cer,sp

Critical spacing for
concrete cone failure
Critical edge distance for
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)  h: base material thickness (h = hmin), her: embedment depth

c) The critical edge distance for concrete cone failure depends on the embedment depth hes and the design

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

Scr,N [mm] 3,0 hes

CerN [mm] 1,5 het

| Bore hole depth ho= embedment depth her

™

Thickness of concrete member h

Installation equipment
Anchor size 8 | 10 | 12 [ ¢14 | 16 $20 | ¢25

Rotary hammer TE2-TE 30 TE 40-TE 80

compressed air gun or blow out pump
set of cleaning brushes, dispenser

Other tools
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Drilling and cleaning parameters

(]

g Hammer drilling Hollow Drill Bit Brush Piston plug

5 Rebar (HD) (HDB) HIT-RB HIT-SZ

© do [mm] size [mm]

0 oooe— e

= 8 10/129 - 10/129 -112

e 10 12/149 14 127149 12/ 149

‘_:; $12 147169 16 (149) 14/169 147169

QO 14 18 18 18 18

% $16 20 20 20 20

) $20 25 25 25 25
$25 32 32 32 32

a) Each of the two given values can be used

Setting instructions

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

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-CT1.

Hammer drilled hole (HD)

Hammer drilled hole with Hollow drill
bit (HDB)

No cleaning required

Cleaning

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

Compressed air cleaning (CAC)
for all drill hole diameters do and drill hole
depths ho < 20-d.
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Injection )
= . X 5
== 500ml: 3 &

-y Injection system preparation

-p
[Er—

Injection method for drill hole depth
het < 250 mm.
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«| Injection method for drill hole depth
{ her > 250mm.

Injection method for overhead
application

Setting the element

twork
® Setting element, observe working time
“tw rk".
o o\ @mmmazzzmz? \: o

§
| a7
ryv Setting element for overhead
\ /
— LA \ applications, observe working time “twork”.
C
di Id g N
> N

Loading the anchor: After required
curing time teure the anchor can be

fwork ﬂ @Q} loaded.
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“® HIT-CT 1 injection mortar
§ Rebar design (EN 1992-1) / Rebar elements / Concrete
O
Injection mortar system Benefits
- Clean-Tec technology: HIT-CT 1
v mortar contains no hazardous
= i m Hilti HIT- CT1 labels and protects users and the
2 | environment in the event of
@© l‘ @ - C_!E J 330 ml foil pack contact with the mortar.
3 i - ' (also available as . gafeSet technology: Hilti hollow
c _— A 500 ml foil pack) drill bit for hammer drilling
()
6 Lm - Suitable for concrete C12/15 to
C50/60
- Suitable for dry or wet concrete
- High loading capacity and fast
curing
orbimmsimireriraripirts ] Rebar BS00B - Hybrid chemisiry
(08 - $25) - Suitable for dry and water
saturated concrete
- For rebar diameters up to 25 mm
- Non-corrosive to rebar elements
Base material Load conditions
U :i U:: """"""
6~
Concrete Dry concrete Wet Static/ Fire
(non-cracked) concrete quasi-static resistance
Installation conditions Other information
— (g
x  x :
S| |S | SAFEET > c €
Clean-Tec
Hammer Hollow drill-  Hilti SafeSet European Hilti Clean CE PROFIS
drilled holes bit drilling technology Technical technology conformity Rebar design
with hollow Assessment software
drill bit
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment® | CSTB, Marne la Vallée ETA-11/0390/ 2016-11-01
Fire report CSTB, Marne la Vallée n°® 26059386 / 2015-10-23

c) Alldata given in this section according to the approvals mentioned above ETA-11/0390 issue 2016-11-01
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Static and quasi-static loading

Static EC2 design
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Design bond strength in NNmm? accord. to ETA 11/0390 for good bond conditions

All allowed drilling methods

Rebar - size

Concrete class

C12/15

C16/20

C20/25

C25/30

C30/37

C35/45

C40/50

C45/55

C50/60

08 - 25

1,6

2,0

2,3

2,7

3,0

3,0

3,0

3,0

3,0

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

Minimum anchorage length and minimum lap length

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

Amplification factor aj, for the min. anchorage length and min. lap length according to EN 1992-1-1 for:

All allowed drilling methods

Concrete class

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

$8 - $25 1,0 1,2 1.4

Anchorage length for characteristic steel strength f,x=500 N'mm? for good conditions

All allowed drilling methods

Ib,min* IO,min *
. fy,k [mm] [mm] Imax
o INmMT | coors | c2si0 | G337 | cooas | cosimo | G307 [mm]
C50/60 C50/60
$8 500 113 120 140 200 240 280 700

$10 500 142 145 152 200 240 280 700
912 500 170 174 183 200 240 280 700
914 500 199 203 213 210 252 294 700
$16 500 227 232 244 240 288 336 700
$18 500 255 261 274 270 324 378 500
$20 500 284 290 305 300 360 420 500
$22 500 312 319 335 330 396 462 500
$24 500 340 348 365 360 432 - 500
$25 500 355 363 381 375 450 - 500

According to EN 1992-1-1 |, min (8.6) are calculated for good bond conditions with maximum yield strength f,,=1,15 and os = 1,0
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Fire resistance

g
O
2 Temperature reduction factor ks(0)
(@}
O
= 4
e
2 8 :
= i
;—% £ o8-
o [
: : -
= 3 0s i
Q 12 i
% £ 04
2 o0z ;
s
— :
0 38 376
0 50 100 150 200 250 300 350 400

Temperatiire [*C]

The analytic equation that describe the variation of kq(B8) with temperature is given by the following function:

If 39°C <0 <376°C:  ky(6) = 41,001 x 672012 < 1,0 6 in °C
If 8 < 39°C ki (6) = 1.0
If @ > 376°C ki (6) = 0.0

The design value of ultimate bond strength fuas under fire exposure is calculated according to following equation:

fbd,fi = kfi(g) “ fba 'Vc/VM,fi

With:

- kri(0) temperature reduction factor under fire exposure.

- foa design values of the ultimate bond resistance according to amplification factor ai
- Y. =15 recommended safety factor according to EN 1992-1-1.

- Ymsi safety factor according to EN 1992-1-2 under fire exposure.

a) Anchoring application

Maximum force (Fs,tmax) in rebar in conjunction with HIT-CT 1 as a function of embedment depth ({inst )
for the fire resistance classes F30 to F240 according to EC2.

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

: Fs,1max Linst Fire resistance of bar [kN]

Rebar-size [kN] [mm] R30 R60 R90 R120 R180 R240
100 4,0 2,0 1,2 0,9 0,5 0,3

140 7.4 4,7 3,0 2,3 1,5 1,1

180 10,9 8,2 6,1 4.6 3,0 2.2

220 14,4 11,7 9,5 7.9 53 3,9

250 14,3 12,1 10,5 7,6 5,6

48 168 280 14,7 13,1 10,2 7.9
310 30 15,7 12,8 10,4

330 . 16,8 B0 14,5 12,2

360 . 16,8 585 14,8

390 . 16,8
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Maximum force (Fs,max) in rebar in conjunction with HIT-CT 1 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] =
Rebar-size [kN] [mm] R30 R60 R90 R120 R180 | R240 O
110 6,0 31 2,0 1,5 0,9 0,6
150 10,4 7,0 4,6 3,5 2,2 1,6 7
190 14,7 11,3 8,7 6,7 4,3 3,2 E
230 19,0 15,7 13,0 10,9 7,5 5,6 CCJ
300 23,3 20,6 18,5 14,9 12,0 @©
#10 26,2 330 2338 21,8 18,2 15,2 <
360 25,0 21,4 18,5 é
380 o 26.2 e 3 23,6 20,6 Qo
410 ! 26,2 23,9 O
240 %62 17262
140 11,1 7,1 4,5 3,5 2,2 1,6
200 18,9 14,9 11,7 9,2 6,0 4,5
260 26,7 22,7 19,5 17,0 12,7 9,5
320 34,6 30,5 27,3 24,8 20,5 17,0
350 34,4 31,2 28,7 244 20,9
¢12 37,7 380 35,1 32,6 28,3 24,8
400 377 35,3 30,9 27,4
420 ’ 37,7 377 33,5 30,0
460 ' 37,7 377 35,2
480 ' 37,7
160 16,0 11,3 7,7 5,8 3,7 2,8
220 25,1 20,4 16,7 13,8 9,2 6,9
280 34,2 29,5 25,8 22,9 17,9 13,8
340 43,3 38,6 34,9 32,0 27,0 22,8
400 47,7 44,0 41,1 36,1 31,9
¢14 513 430 48,5 45,7 40,6 36,5
450 513 48,7 43,7 39,5
470 ’ 51,3 513 46,7 42,6
510 ’ 51,3 513 48,6
530 ' 51,3
180 21,8 16,4 12,1 9,1 6,0 4.4
240 32,2 26,8 22,5 19,3 13,5 10,0
300 42,6 37,2 32,9 29,7 23,9 19,2
360 53,0 47,6 43,3 40,1 34,3 29,6
450 63,2 58,9 55,7 49,9 45,2
¢16 67,0 480 64,1 60,9 55,1 50,4
500 670 64,3 58,6 53,8
520 ' 67,0 670 62,0 57,3
550 ’ 67,0 670 62,5
580 ' 67,0
220 35,9 29,2 23,8 19,7 13,1 9,8
280 48,9 42,2 36,8 32,7 25,5 19,7
340 61,9 55,2 49,8 45,7 38,5 32,6
400 74,9 68,2 62,8 58,8 51,5 45,6
460 87,9 81,2 75,8 71,8 64,5 58,6
20 104,7 540 98,5 93,2 89,1 81,9 76,0
570 99,7 95,6 88,4 82,5
600 102,1 94,9 89,0
620 | 1047 1047 | youe 99,2 93,3
650 ’ 104,7 104.7 99,8
680 ' 104,7

*For additional values please check CSTB report n°26048096.
Characteristic yield strength fy, = 500 N/mm?
Steel failure
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b) Overlap joint application

9
O
§ Max. bond stress, fodFire, depending on actual clear concrete cover for classifying the fire resistance.
O It must be verified that the actual force in the bar during a fire, Fs 1, can be taken uo bv the bar connection of the
selected length, /inst. Note: Cold design for ULS is mandatory. €V
Fs, 7 < (finst— Cr)- ¢ - 7 - foa,rirRe  Where: (linst — Cr) > /s c
1
ls = lap length r—
) = 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 ¢ ALLLLLALRANNNNN %\
PP PPPT AT L

foaFIRe = bond stress when exposed to fire (m

Critical temperature-dependent bond stress, fuq,rire, cOncerning “overlap joint” for Hilti HIT-CT 1 injection
adhesive in relation to fire resistance class and required minimum concrete coverage c.
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Clear concrete cover ¢ Max. bond stress, 1c [N/mm?]
[mm] R30 R60 R90 R120 R180 R240
20 0,4
30 0,6
40 0,9 0,5
50 1,2 0,6 0,4
60 1,6 0,8 0,5 0,4
70 2,0 1,0 0,7 0,5 0,4
80 2,6 1,3 0,9 0,6 0,4 0,4
90 3,2 15 1,0 0,8 0,5 0,4
100 1,8 1,2 0,9 0,6 0,5
110 2,2 14 11 0,7 0,5
120 2,6 1,7 1,3 0,9 0,6
130 3,0 1,9 14 1,0 0,7
140 2,2 1,6 1,1 0,9
150 2,5 1,8 1,2 1,0
160 2,9 2,1 1,4 11
170 3,3 2,4 1,5 1,2
180 2,7 1,7 13
190 3,0 1,9 14
200 35 3,3 2,1 1,6
210 2,3 1,7
220 3,5 2,6 19
230 2,8 2,0
240 35 3,1 2,2
250 35 3,3 2,4
260 ' 2,6
270 2,8
280 35 3,1
290 3,3
300 3,5
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Material quality
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fuk = f = K+ fyx

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

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days.
These tests show an excellent behaviour of the post-installed connection made with HIT-CT 1: low displacements
with long term stability, failure load after exposure above reference load.

Resistance to chemical substances

Chemical Resistance Chemical Resistance
Acetic acid 100% 0 Methanol 100% o]
Acetic acid 10% + Peroxide of hydrogen 30% o]
Hydrochloric Acid 20% + Solution of phenol (sat.) -
Nitric Acid 40% - Sodium hydroxide pH=14
Phosphoric Acid 40% + Solution of chlorine (sat.)
Sulphuric acid 40% + Solution of hydrocarbons (60 % vol
Ethyl acetate 100% o] Toluene, 30 % vol Xylene,10 % vol +
Acetone 100% - Methyl naphtalene)
Ammoniac 5% 0 Salted solution 10% +
Diesel 100% + Sodium chloride
Gasoline 100% + Suspension of concrete (sat.)
Ethanol 96% 0 Chloroform 100%
Machine oils 100% + Xylene 100%

+ resistant

o resistant in short term (max. 48h) contact

- not resistant

Electrical Conductivity

HIT-CT 1 in the hardened state is not conductive electrically. Its electric resistivity is 1,4-101°Q-m
(DIN IEC 93 — 12.93). It is adapted well to realize electrically insulating anchoring (ex: railway applications,

subway).

Installation temperature range:
+5°C to +40°C

Service temperature range

Hilti HIT-CT 1 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Maximum long term
base material
temperature

Maximum short term
base material
temperature

Temperature range

-40 °C to +80 °C

+50°C

+80 °C

Mar-2019
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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 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 Working time Curing time
of the base material Tgm tgel teure

-5°C<teu<0°C 60 min 6 h
0°Csteu<5°C 40 min 3h
5°C=stem<10°C 25 min 2 h
10°C =stem< 20 °C 10 min 90 min
20°C <tem< 30 °C 4 min 75 min
30°C<tgu<40°C 2 min 60 min

1) The curing time data are valid for dry anchorage base only. For water saturated anchorage bases the curing times must be doubled.

Setting information

Installation equipment

Rebar - size

08 | 010 | ¢12 | 14 | 016

18 | 020 | 922 | 924 | ¢25

Rotary hammer

TE2(-A) — TE30(-A)

TE40 — TE8O

Other tools

Blow out pump (het < 10-d)

Compressed air gun @
Set of cleaning brushes ?), dispenser, piston plug

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

Minimum concrete cover cnin of the post-installed rebar

Minimum concrete cover Cmin [Mm]

Drilling method Rebar — size [mm)]

Without drilling aid | With drilling aid
Hammer drilling (HD) b <24 30+0,06 - k=22-¢|30+002-=22 ¢
and HD with Hilti
hollow drill bit (HDB) =25 40+0,06-22-¢ | 40+002 =29
Compressed air ¢ <24 50 +0,08 - Iv 50 +0,02 - Iy
drilling (CA) $=25 60+0,08 -v=22-¢|60+0,02-kh=2-¢

183
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Drilling and cleaning parameteres

=T

"ﬁ:‘lmgr Hollow Drill Bit C;Tg:i?ﬁ:;d Brush Air nozzle
a) = =
Rebar (HD) (HDB) (CA) HIT-RB HIT-RB
do [mm] size [mm]
ooon— e
8 10 - - 10 -
¢ 12 12 - 12 12
10 12 12 - 12 12
¢ 14 14 - 14 14
14 14 - 14 14
12 16 16 - 16 16
- - 17 18 16
14 18 18 - 18 18
o - 17 18 16
$16 20 20 20 20 20
18 22 22 22 22 22
20 25 25 - 25 25
¢ - - 26 28 25
$22 28 28 28 28 28
$24 32 32 32 32 32
$25 32 32 32 32 32
a) No cleaning required
Dispenser and corresponding maximum embedment depth £y max
Dispenser (HDM 330, HDM 500, HDE 500)
Rebar — size [mm)]
£y, max [mm]
¢8 - 16 700
918 - $25 500
Mar-2019 184
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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-CT1.

Hammer drilled hole (HD)

do Hammer drilled hole with Hollow drill
bit (HDB)

No cleaning required

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

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

HDE 500-A22
P 3000/3500

'I:. 330 ml: 3x
500 ml: 4x

Injection system preparation.

Injection method for drill hole depth
her < 250 mm.
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Concrete

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

“twork" .

|
N
]
\ LA /
) S/
1777 =/
(/ /
d Id E N
N = Setting element for overhead

applications, observe working time “twork”.

@ twork

O O

tcure, ini
4 Apply full load only after curing time

[V VdVdVd ViV ViV Ve Ve Ve P Vi Vi Vil V. “tcure“ .

Y474 7 4V P VP P . P P P P P
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HIT-ICE injection mortar

Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Injection mortar system

Adhesive anchoring system for fastenlngs In concrote Sistomo de resina de Inyoccion para anclajes e hormigin
o= L le béton simicas para fixaghes
. 77 i) P - g*
===t o RN T

UL

L EL I PSR

A |8 0

Base material

Benefits

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

- High loading capacity
- Suitable for dry and water
saturated concrete

High corrosion @ / corrosion
resistant

- Odourless resin
- Low installation temperature

Hilti HIT-ICE )
296 ml cartridge

Anchor rod:
HIT-V
HIT-V-F
HIT-V-R -
HIT-V-HCR rods
(M8-M24)

Anchor rod:
HAS-(E)
HAS-(E)-R
HAS-(E)-HCR rods
(M8-M24)
Internally threaded
sleeve:

HIS-N

HIS-R-N sleeves
(M8-M20)

Load conditions

] [Seles =
&~
Concrete Concrete @ Drv concrete Wet Static/
(non-cracked) (cracked) Y concrete guasi-static
Installation conditions Other information
Small edge Variable PROFIS . High
Hammer - . Corrosion .
. distance and embedment Anchor design . corrosion
drilled holes ; resistance .
spacing depth software resistance @
a) Applications only for HIT-V rods.
Approvals / certificates
Description Authority / Laboratory No. / date of issue
Hilti Technical Data @ Hilti 2017-11-28

a) All data given in this section according to Hilti Technical Data.
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Basic loading data (for a single anchor)

All data in this section applies to

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

-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?

Embedment depth and base material thickness

Anchor size M8 M10 M12 M16 M20 M24
HIT-V
Typical embedment depth [mm] 80 90 110 125 170 210
Base material thickness [mm] 110 120 140 165 220 270
HIS-N
Typical embedment depth [mm] 90 110 125 170 205 -
Base material thickness [mm] 120 150 170 230 270 -
Characteristic resistance
Anchor size M8 M10 M12 M16 M20 M24
Non-cracked concrete
_ HIT-V 5.8 17,6 29,0 42,0 66,0 96,1 1425
Tension Nr HISN 8.8 NI 25 42,8 56,4 88,2 88.9 i
HIT-V 5.8 9,0 15,0 21,0 39,0 61,0 88,0
Shear Vr« [kN]
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 -
Cracked concrete
Tension Nrk HIT-V 5.8 [kN] - - 20,7 25,1 32,0 -
Shear Vrk HIT-V 5.8 [kN] - - 21,0 39,0 61,0 -
Design resistance
Anchor size M8 M10 M12 M16 M20 M24
Non-cracked concrete
. HIT-V 5.8 11,7 16,5 24,2 36,7 53,4 79,2
Tension Nrd [kN]
HIS-N 8.8 16,7 28,5 37,6 58,8 59,3 -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4
Shear Ved HIS-N 8.8 T 18,4 27,2 50,4 46,4 :
Cracked concrete
Tension Nrd HIT-V 5.8 [kN] - - 11,5 14,0 17,8 -
Shear Vrd HIT-V5.8 [kN] - - 16,8 31,2 42,7 -
Recommended loads 2
Anchor size M8 M10 M12 M16 M20 M24
Non-cracked concrete
. HIT-V 5.8 8,4 11,8 17,3 26,2 38,1 56,5
Tension Nrec [KN]
HIS-N 8.8 11,9 20,4 26,8 42,0 42,3 -
Shear Vi HIT-V 5.8 [KN] 51 8,6 12,0 22,3 34,9 50,3
HIS-N 8.8 7,4 13,1 194 36,0 33,1 -
Cracked concrete
Tension NRrec HIT-V 5.8 [KN] - - 8,2 10,0 12,7 -
Shear Vrec HIT-V 5.8 [kN] - - 12,0 22,3 30,5 -

a) With overall partial safety factor for action y=1,2. The partial safety factors for action depend on the type of loading and shall be taken

from national regulations.
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Materials

Mechanical properties for HIT-V/ HAS

Anchor size M8 M10 M12 M16 M20 M24
E'ATS'\_/(%SS 6 500 500 500 500 500 500
Nominal tensile HIT-V 8.8 800 800 800 800 800 800
HIT-V-R [N/mm?]
strength fux HAS-(E)R 700 700 700 700 700 700
HIT-V-HCR
H AS-(E)ﬁCR 800 800 800 800 800 700
EE—S_V(S)SS 8 400 400 400 400 400 400
vield strenath HIT-V 8.8 640 640 640 640 640 640
f 9N HTVR [N/mm?]
yk HAS-(E)R 450 450 450 450 450 450
HIT-V-HCR
H AS-(E)ﬁCR 600 600 600 600 600 400
Stressed cross- HIT-V [mm?] 36,6 58,0 84,3 157 245 353
section As HAS-(E) 32,8 52,3 76,2 144.,0 225,0 324,0
Moment of HIT-V [mm?] 31,2 62,3 109,0 277,0 541,0 935,0
resistance W HAS-(E) 27,0 54,1 93,8 2440 474,0 809,0
Mechanical properties for HIS-N
Anchor size M3 M10 M12 M16 M20
HIS-N 490 490 460 460 460
Nominal tensile Screw 8.8 IN/mm?] 800 800 800 800 800
strength fuk 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/mm2] 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?] 51,5 108,0 169,1 256,1 237,6
section As Screw 36,6 58 84,3 157 245
Moment of HIS-(R)N — 145 430 840 1595 1543
resistance W Screw 31,2 62,3 109 277 541
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Material quality for HIT-V
Part Material

Zinc coated steel
Threaded rod,

Q
3
5]
S
o
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O

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 um
0

Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile o
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um S
HAS-(E) 8.8 P = oum, P9 =T p o
Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um &
Nut Strength class of nut adapted to strength class of threaded rod. _S

Electroplated zinc coated > 5um, hot dip galvanized = 45 um e
Stainless Steel E
Threaded rod, Strength class 70 for < M24 and strength class 50 for > M24; O
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

Material qualityfor HIS-N
Part Material

Internally C-steel 1.0781
threaded sleeves | Steel galvanized > 5um

HIS-N Strength class 8.8, A5 > 8% ductile
Screw 8.8 X
Steel galvanized > 5um
Internally Stainless steel 1.4401 and 1.4571
HIS-RN threaded sleeves
9 .
Screw A4-70 Strength 70, A5 > 8% ductile

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

Anchor dimension

Anchor size M8 M10 M12 M16 M20 M24
HAS-(E), HAS-(E)-R, HAS-(E)-HCR M8x80 M10x90 | M12x110 | M16x125 | M20x170 | M24x210
HIT-V, HIT-V-R, HIT-V-HCR Anchor rods HIT-V (-R/-HCR) are available in variable length
HIS-(R)N M8x90 M10x90 ‘ M12x110 ‘ M16x125 | M20x170 -

Setting information

Installation temperature range:
-23°C to +32°C

In service temperature range

Hilti HIT-ICE 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.
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Temperature in base material

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+54 °C

+43°C

+54°C

2 Max. short term base material temperature
E Short term elevated base material temperatures are those that occur over brief intervals, e.g. as a result of diurnal
2 cycling.
@©
Tg Max. long term base material temperature
I= Long term elevated base material temperatures are roughly constant over significant periods of time.
()
6 Working time and curing time
Curing time before anchor can | Working time in which anchor
Temperature of the . .
. be fully loaded tcure can be inserted and adjusted
base material
twork
32°C 35 min 1 min
21°C 45 min 2,5 min
16 °C 1h 5 min
4°C 15h 15 min
-7°C 6h 1lh
-18°C 24 h 15h
-23°C 36h 15h
Setting details
Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 10 12 14 18 24 28
. 60 60 70 80 90 96
E:L?Et(')\ll: 32c{1horage and het  [mm] to to to to to to
P 160 200 240 320 400 480
Min. base material
thickness Nmin ~ [Mm] het+ 30 2100 mm het+ 2 do
_D|amet_er of clearance hole dr [mm] 9 12 14 18 22 26
in the fixture
Minimum spacing Smin __ [mm] 40 50 60 80 100 120
Minimum edge distance Cmin __[mm] 40 45 45 50 55 60
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cer,sp
h/hy
1,0-hes forh/ hetr 22,0
2,0
Critical edge distance for c [mm] 4,6 hes - 1,8 h for
splitting failure onsp 2,0>h/he>1,3 13
2,26 hes forh/ hef<1,3 10hy  226h, O
Critical spacing for
concrete cone failure Sern [mm] 2 CerN
Critical edge distance for
concrete cone failure P Corn [mm] 15 et
Torque moment © Tmax  [Nm] 10 | 20 | 4 | 80 | 150 | 200
For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be

reduced.
a) h: base material thickness (h = hpin)
b) The critical edge distance for concrete cone failure depends on the embedment depth
her and the design bond resistance. The simplified formula given in this table is on the save side.
c) This is the maximum recommended torque moment to avoid splitting failure during installation for
anchors with minimum spacing and / or edge distance.
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Installation equipment

()

Anchor size M8 | M10 | M12 M16 | M20 | Mm24 o
HIT-V TE2-TE 30 TE40-TE 70 §

O

Rotary hammer

HIS-N TE2-TE30 | TE 40 - TE 70 I
Other tools Compressed ?.II’ gun or blow out pump
Set of cleaning brushes, dispenser "
S}
<
=
Drilling and cleaning parameters (]
Hammer drill Brush 8
HIT-V =
HIS-N (HD) HIT-RB =
HAS - ()
do [Mm] size [mm] 6
b DN dﬁ’@ -
C—
M8 - 10 10
M10 - 12 12
M12 M8 14 14
M16 M10 18 18
- M12 22 22
M20 - 24 24
M24 M16 28 28
M27 - 30 30
- M20 32 32

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-ICE.

Hammer drilled hole (HD)

d Hammer drilled hole with Hollow
0 Drilled Bit (HDB)

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

Concrete

Hammer Drilling:

Manual cleaning (MC)
for drill diameters do < 16 mm and drill
hole depth ho < 10-d.

Hammer Drilling:

Compressed air cleaning (CAC)
For all drill hole diameters doand all drill
hole depths ho.
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6 bar/
‘/| 90 psi

Injection system

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.

SHIT-OHC o=
= Hirony HT-sz@
——=—aHITREM

Setting the element

Setting element, observe working time
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Loading the anchor: After required
curing time teure the anchor can be
loaded.

Concrete

| @

Setting element for overhead
applications, observe working time “twork”.
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Loading the anchor after required

curing time teure the anchor can be loaded.
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HIT-ICE injection mortar
Anchor design (ETAG 001) / Rebar elements / Concrete

Injection mortar system

[ o [ [ = o | Hiltl HIT-ACE
¥ 2055012

Sistomn de resina de Inyoccitn para saciajes n hormigon
imicas para flzagbes.

Hilti HIT-ICE

Adhesive anchoring system for fastenings In concrote
o= L le bétor
{8 i i YA

Base material

296 ml cartridge

Rebar B500 B
(68 - $25)

Load condition

J

o0
4]

J

o
L

Concrete
(non-cracked)

Dry concrete

Installation conditions

Wet concrete

Static/
quasi-static

Benefits
- Suitable for non-cracked concrete
C20/25 to C50/60

- Suitable for dry and water
saturated concrete

- High loading capacity

- High corrosion resistant

- Odourless resin

- Low installation temperature

Other information

= |
) ;
Hammer Small edge Variable PROFIS
drilling distance and embedment Rebar design

spacing depth Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
Hilti Technical Data @ Hilti 2017-11-28

a) All data given in this section according to Hilti Technical Data.
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Basic loading data (for a single anchor)

All data in this section applies to
-Correct setting

-No edge distance and spacing influence
-Steel failure

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

-One anchor material, as specified in the tables
-Concrete C20/25, fekcuve = 25 N/mm?

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

Anchor- size ¢8 10 $12 ¢14 $16 $20 25

Typical embedment depth het [mm] 80 90 110 125 125 170 210

Base material thickness Amin ~ [Mm] 110 120 145 165 165 220 275

Characteristic resistance for rebar B500 B

Anchor- size $8 ¢10 012 ¢14 $16 $20 025

Tensile Nrk [kN] 17,1 24,0 35,2 46,7 53,4 85,5 131,9
Shear Vr« 14,0 22,0 31,0 42,0 55,0 86,0 135,0
Design resistance for rebar B500 B

Anchor- size ¢8 ¢10 $12 014 ¢16 $20 025

Tensile Nrd [KN] 9,5 13,4 19,6 26,0 29,7 47,5 73,3
Shear Vrd 9,3 14,7 20,7 28,0 36,7 57,3 90,0
Recommended loads 2 for rebar B500 B

Anchor- size $8 $10 $12 14 16 $20 025

Tensile Nrec [KN] 6,8 9,5 14,0 18,5 21,2 33,9 52,4
Shear Vrec 6,7 10,5 14,8 20,0 26,2 41,0 64,3

a) With overall partial safety factor for action y=1,2. The partial safety factors for action depend on the type of loading and shall be taken

from national regulations.

Materials

Mechanical properties for rebar B500 B

Anchor size ¢8 $10 $12 $14 $16 $20 $25
Nominal tensile strength fux [N/mm?] 550 550 550 550 550 550 550
Yield strength fyx [N/mm2] 500 500 500 500 500 500 500
Stressed cross-section As [mm?] 50,3 78,5 113,12 | 153,9 | 201,1 | 314,2 | 490,9
Moment of resistance W [mm3] 50,3 98,2 169,6 | 269,4 | 402,1 | 7854 1534
Material quality

Part Material

Rebar B500 B

Geometry and mechanical properties according to DIN 488-
2:1986 or DIN 488-2

Mar-2019
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Setting information

Installation temperature range:

-23°C to +32°C

Service temperature range

%)
= Hilti HIT-ICE injection mortar may be applied in the temperature ranges given below. An elevated base material
S temperature may lead to a reduction of the design bond resistance.

@

T T Base material Max. long term base Max. short term base
S emperature range ; .

2 temperature material temperature material temperature
g Temperature range | -40 °Cto +40 °C +24°C +40 °C

6 Temperature range |l -40 °Cto +40 °C +43 °C +54°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

Curing time before anchor can | Working time in which anchor
Temperature of the . .
. be fully loaded tcure can be inserted and adjusted
base material ¢
work
32°C 35 min 1 min
21°C 45 min 2,5 min
16 °C 1h 5 min
4°C 15h 15 min
-7°C 6h 1lh
-18 °C 24 h 1,5h
-23°C 36 h 1,5h

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

Installation equipment

Anchor size o8 | 910 | @12 | @214 | @16 @20 | @25
Rotary hammer TE2-TE 16 TE40-TE 80
Compressed air gun, blow out pump

Set of cleaning brushes, dispenser

Other tools
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Setting details ©
Anchor size 28 210 312 214 216 220 @25 o
Nominal diameter of drill bit do [mm]| 12 14 16 18 20 25 32 §
. 60 60 70 75 80 90 100
E:Lleﬁtc')\lls 32 c?ho::geeagd hee  [mm]| to to to to to to to
pfhrang 160 200 240 280 320 400 500 w
Minimum base material _ hef + 30 mm o
thickness Amin {mim] 2100 mm her + 2 do 5
Minimum spacing Smin [mm] 40 50 60 70 80 100 125 S
Minimum edge distance Cmin [mm] 40 50 60 70 80 100 125 ‘_S
Cr'|t|cal spacing for splitting Sersp  [mm] 2 Cersp E
failure E
h/hef- o
1,0 -hes forh / her 22,0
2'0 [ IR

Critical edge distance for
splitting failure ®

Cer,sp [mMm] | 4,6 hes-1,8 hfor2,0>h/her>1,3 13

2,26 hes for h / her < 1,3 ;  Corso

1,0-hy  2,26-hg
Critical spacing for
P 9 . Ser,N [mm] 2 CerN
concrete cone failure
Critical edge distance for
9 Cer,N [mm] 1,5 het

concrete cone failure

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

reduced.

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

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.
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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-ICE

Hammer drilled hole (HD)

Manual cleaning (MC)

For element sizes d < 16mm and
embedment depth het< 10d only.

Brush bore hole with required steel brush
HIT-RB.

Compressed air cleaning (CAC)

N —— HDM 500
o HDE 500-A

Injection system preparation.

Injection method for drill hole depth
het > 250mm

Injection method for drill hole depth
het > 250mm.

SHIT-OHG o=
ZHiToy Hrsze ™
——o—m HIT-RE-M

Injection method for overhead
application.
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twork
® Setting element, observe working time
¢ P77, “twork”.
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HVZ (HVU-TZ+HAS-TZ) adhesive anchor system
Anchor design (ETAG 001) / Rods&Sleeves / Concrete
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Anchor version Benefits

Base material

Load conditions

Installation conditions

G| SAFEET

Other information

- Suitable for cracked and non-
cracked concrete C20/25 to

£ HVZ
S Mortar capsule C50/60
% - High loading capacity
= - Suitable for dry and water
B saturated concrete
% Anchor rod:
< HAS-TZ
O ! HAS-R-TZ
HAS-HCR-TZ
(M10-M20)

] 5] b i _4 —
U l'U.i
&~ [——
Concrete Concrete Dry Wet Static/ Fire Fatigue Shock
(non-cracked) (cracked) concrete concrete quasi-static resistance

¥y Ad
* x
* *

¥¥¥4

HCR

316 | |highMo U:DE
Hammer Hilti Small edge  European CE Corrosion High PROFIS
drilled SafeSet distance Technical conformity  resistance corrosion design
holes technology and Assessment resistance Software
spacing
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment @ | DIBt, Berlin ETA-03/0032 / 2015-08-27

Approval for shockproof fastenings
in civil defence installations

Federal Office for Cicil Protection,
Bern

BZS D 09-602 / 2009-10-28

Fatigue loading

DIBt, Berlin

Z7-21.3-1692 / 2016-10-14

Fire test report ZTV — Tunnel

IBMB, Braunchweig

UB 3357/0550-2 / 2001-06-26

Fire test report

IMBM, Brunswick

UB 3357/0550-1 / 2001-04-17

Assessment report (fire)

Warringtonfire

WEF 327804/B / 2013-07-10

a) All data given in this section according ETA-03/0032, issue 2015-08-27.

201

Mar-2019




=T

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

All data in this section applies to:

- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

- Base material thickness, as specified in the table

Q
3
5]
S
o
=
o
O

- Embedment depth, as specified in the table =
- One anchor material, as specified in the tables g
- Concrete C 20/25, fek,cube = 25 N/mm? 2
- Temperature range | s
(min. Base material temperature -40°C, max. Long term/short term base material temperature: +50°C/80°C) 8
Effective anchorage depth for static %
Anchor size M10 M12 M16 M20 6
Eff. Anchorage depth her [mm] 75 95 105 125 170
Base material thickness Nmin [mm] 150 190 210 250 340

Mean ultimate resistance

Anchor size | M10x75 | M12x95 | M16x105 | M16x125 | M20x170
Non-cracked concrete
_ HAS-TZ 36,8 53,3 72,4 94,1 149,2
Tension Nrum [kN]
HAS-RTZ, HAS-HCR-TZ 36,8 53,3 72,4 94,1 149,2
Shear v HAS-TZ N 18,9 28,4 53,6 53,6 92,4
Rum HAS-RTZ, HAS-HCR-TZ [kN] 21,0 315 58,8 58,8 102,9

Cracked concrete

Tension Newr HAS-TZ "~ 31,2 44,4 51,6 67,1 106,4
' HAS-RTZ, HAS-HCR-TZ 31,2 44,4 51,6 67,1 106,4

HAS-TZ 18,9 28,4 53,6 53,6 92,4

Shear Veum HAS-RTZ, HAS-HCR-TZ (kN 21,0 31,5 58,8 58,8 102,9

Characteristic resistance

Anchor size ] M10x75 M12x95 | M16x105 | M16x125 | M20x170
Non-cracked concrete
. HAS-TZ 32,8 40,0 54,3 70,6 111,9
Tension Nrk [KN]
HAS-RTZ, HAS-HCR-TZ 32,8 40,0 54,3 70,6 111,9
HAS-TZ 18,0 27,0 51,0 51,0 88,0
Shear Ve HASRTZ HAs-HCR-TZ N [ 200 30,0 56,0 56,0 98,0
Cracked concrete
Tension N HAS-TZ [kN] 23,4 33,3 38,7 50,3 79,8
HAS-RTZ, HAS-HCR-TZ 23,4 33,3 38,7 50,3 79,8
HAS-TZ 18,0 27,0 51,0 51,0 88,0
Shear Ve HASRTZ HAs-HCR-TZ N [ 200 30,0 56,0 56,0 98,0
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Design resistance

Anchor size ‘ M10x75 M12x95 M16x105 | M16x125 | M20x170
Non-cracked concrete
. HAS-TZ [KN] 21,9 26,7 36,2 47,1 74,6
Tension Nrd
HAS-RTZ, HAS-HCR-TZ 21,9 26,7 36,2 47,1 74,6
HAS-TZ [KN] 14,4 21,6 40,8 40,8 70,4
Shear Vrd
HAS-RTZ, HAS-HCR-TZ 16,0 24,0 44,8 44,8 78,4
Cracked concrete
Tension N HAS-TZ [KN] 15,6 22,2 25,8 33,5 53,2
Rd HAS-RTZ, HAS-HCR-TZ 15,6 22,2 25,8 33,5 53,2
HAS-TZ [KN] 14,4 21,6 40,8 40,8 70,4
Shear Vrd
HAS-RTZ, HAS-HCR-TZ 16,0 24,0 44 8 44 8 78,4
Recommended loads 2
Anchor size ‘ M10x75 M12x95 M16x105 | M16x125 | M20x170
Non-cracked concrete
) HAS-TZ [KN] 15,6 19,0 25,9 33,6 53,3
Tension NRrec
HAS-RTZ, HAS-HCR-TZ 15,6 19,0 25,9 33,6 53,3
Shear v HAS-TZ kN] | 10,3 15,4 29,1 29,1 50,3
Ree HAS-RTZ, HAS-HCR-TZ 11,4 17,1 32,0 32,0 56,0
Cracked concrete
Tension N HAS-TZ kN] | 111 15,9 18,4 24,0 38,0
Ree HAS-RTZ, HAS-HCR-TZ 11,1 15,9 18,4 24,0 38,0
sh v HAS-TZ [KN] 10,3 15,4 29,1 29,1 50,3
r
ear Viee HAS-RTZ, HAS-HCR-TZ 11,4 17,1 32,0 32,0 56,0

a) With overall partial dafety 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 M10x75 M12x95 | M16x105 | M16x125 | M20x170
Nominal tensile strength fux [N/mm?] 800 800 800 800 800
Yield strength fyx [N/mm?] 640 640 640 640 640

. tension 44,2 63,6 113 113 227
Stressed cross-section As [mm?2]

shear 50,3 73,9 141 141 245

Moment of resistance W HVZ [mm3] 50,3 89,6 236 236 541
Material quality
Part Material
HAS-TZ carbon steel, strength class 8.8
HAS-R-TZ stainless steel 1.4401 and 1.4571
HAS-HCR-TZ high corrosion resistance steel 1.4529 and 1.4547
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Setting information

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

In service temperature range

=T

Hilti HVZ adhesive anchor with anchor rod HAS-TZ may be applied in the temperature ranges given below. An
elevated base material temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Maximum long term base
material temperature

Maximum short term base
material temperature

Temperature range |

-40 °C to +80 °C

+50°C

+ 80°C

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

cycling.

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

Concrete
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Curing time

Temperature of the Release screwed on setting tool . .

. . . Full load curing time tcure
base material curing time tel
-5°C=Tem<0°C 60 min 5 hour
0°C<sTemu<10°C 30 min 1 hour

10°C =<Tem<20°C 20 min 30 min

20°C < Tew<40°C 8 min 20 min
Setting details
Anchor size M10x75 M12x95 M16x105 | M16x125 | M20x170
Diameter of element d [mm] 10 12 16 16 20
Nominal diameter of drill bit do  [mm] 12 14 18 18 25
Effective anchorage depth het  [mm] 75 95 105 125 170
Drill hole depth hyt  [mm] 90 110 125 145 195
Min. thickness of concrete member hmin® [mm] 150 190 210 250 340
l?|ameter of clearance hole in the d& [mm] 12 14 18 18 29
fixture
Cracked concrete
Min. spacing Smin  [mm] 50 60 70 70 80
Min. edge distance Cmin  [Mmm] 50 60 70 70 80
Non-cracked concrete
Min. spacing Smin__[mm] 50 60 70 70 80
Min. edge distance Cmin [mm] 50 70 85 85 80
Critical spacing for splitting failure  scrsp [Mm] 2 Corsp
Critical edge distance for splitting
failure @ Cersp  [mm] 1,5-het
Cr|t|cal spacing for concrete cone Seen [MM] 2 Can
failure
Critical _edgebd|stance for concrete Corn [MM] 1.5 her
cone failure
Torque moment © [Nm] 40 50 ‘ 90 ‘ 90 ‘ 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 2 hpin)
b) The critical edge distance for concrete cone failure depends on the embedment depth he and the design bond
resistance. The simplified formula given in this table is on the save side.
¢) Max. recommended torque moment to avoid splitting failure during installation with min. spacing
and/or edge distance
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% Installation equipment
3 Anchor size M10x75 M12x95 M16x105 M16x125 M20x170
Rotary hammer TE1-TE 30 TE1-TE60 TE30-TE 80
Tools compressed air gun and blow out pump, set of cleaning brushes, dispenser
%)
S
% Drilling and cleaning parameters
. F— Brush
.S HAS-TZ Hammer drill Hollow Drill Bit HIT-RB
g do [mm] size [mm)]
<
O vy d‘m dm —-—
esve— =
M10 10 - 10
M12 12 - 12
M16 16 16 16
M20 20 20 20

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 HVZ.

Hammer drilled hole

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

Hammer drilled hole with Hollow drill
bit

For dry and wet concrete, only.

No cleaning required.

Hole cleaning

Manual cleaning for hammer drilled
hole
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Setting the element

Concrete

Check the setting depth.

Insert the foil capsule with the peak
ahead to the back of the hole.
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Drive the anchor rod with the plugged
tool into the hole.

250...
1000 RPM

250...
@ 1000 RPM

After required time remove the screwed

@ % on setting tool and excess mortar

k Tins Loading the anchor after required
curing time tcure.and apply installation
|g (3 torque
SW
14 .12

Tinst Use of filling set. Apply installation
m@ n (} torque after required curing time, apply
the lock nut and fill annular gap between

SwW anchor rod and ficture
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@l HVU2 adhesive capsule
§ Anchor design (ETAG 001) / Rods&Sleeves / Concrete
O
Anchor version Benefits
- SafeSet technology: Hilti
£ HVU?2 hollow drill bit for automatic
S Mortar capsule cleaning
% - Suitable for cracked and non-
= cracked concrete C20/25 to
1S C50/60 both for hammer drilled
% Anchor rod: and diamond cored holes
6 =" HAS - Highly reliable and safe anchor
A S W .. HAS-R for seismic design with ETA
B o : HAS-HCR C1/C2 approval
(M8-M30) pproval _
- Clean and fast installation that
Anch q suits hard jobsite conditions
nchor rod: .
HAS-E - Suitable for dry and water
% HAS-E-R saturated concrete
b LUV VAR AR PR GO0 D ‘ - HAS_E_HCR _ ngh Ioad|ng CapaCIty
(M8-M30) - Low curing time
- Max. in service temperature
Internally threaded range up to 120°C short term /
sleeve: 72°C long term
HIS-N
HIS-RN
(M8-M20)
Base material Load conditions
U 80 Ul:
&~0
Concrete Concrete Dry Wet Static/ Fire Seismic
(non-cracked) (cracked) concrete concrete  quasi-static  resistance ETA-C1/C2
Installation conditions Other information
> A4 |HCR
) C€ T |3% |
= 316 |highMo
Hammer Diamond Hilti Small edge  European CE PROFIS Corrosion High
dri . SafeSet distance Technical conformity design resistance corrosion
rilled drilled .
h technology and Assessment Software resistance
oles holes :
spacing
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment @ | DIBt, Berlin ETA-16/0515/2017-12-14
European Technical Assessment ® | DIBt, Berlin ETA-18/0185/ 2018-05-14
European Technical Assessment © | DIBt, Berlin ETA-18/0184 / 2018-08-17
Fire test assessment ING.Thiele, Pirmasens 21735/ 2017-08-01

a) applies to M8 to M20 under static loading b) applies to M24 to M30 under static loading c) applies to M10 to M30 under seismic loading
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Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

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

- Steel failure

- Minimum base material thickness
- Concrete C20/25, fck,cube = 25 N/mm?2

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

(max. long term temperature +24 °C and max. short term temperature +40 °C)
- All data given in this section according ETA-16/0515, issue 2017-12-14 (M8 to M20) and ETA 18/0185, issue
2018-05-14 (M24 to M30)

Embedment depth and base material thickness

Anchor size M8 M10 M12 \ M16 M20 | M24 M27 M30
HAS
Eff. Anchorage depth het  [mm] 80 90 110 125 170 210 240 270
Base material thickness hmin  [mm] 110 120 140 160 220 270 300 340
HIS-N
Eff. Anchorage depth het  [mm] 90 110 125 170 205 - - -
Base material thickness hmin  [Mmm] 120 150 170 230 270 - - -
Hammer drilled holes and hammer drilled holes with hollow drill bit":
Characteristic resistance
Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 18,9 30,1 43,4 70,6 111,9 | 153,7 - -
HAS-(E) 8.8 24,1 42,2 58,3 70,6 111,9 | 153,7 | 187,8 | 224,0
Tension N HAS-(E-)R [kN] 23,2 37,0 53,3 70,6 111,9 | 153,7 | 187,8 | 224,0
HAS-(E-)HCR 24,1 42,2 58,3 70,6 111,9 | 153,7 - -
HIS-N 8.8 25,0 46,0 67,0 111,9 | 116,0 - - -
HIS-RN 70 26,0 41,0 59,0 110,0 | 148,2 - - -
HAS-(E) 5.8 9,5 15,1 21,7 41,1 56,1 80,1 - -
HAS-(E) 8.8 13,3 21,1 30,5 57,7 89,7 128,2 | 173,5 | 210,7
HAS-(E-)R 11,6 18,5 26,7 50,5 78,5 112,2 | 108,4 | 131,7
shearVee  asiEyncr KN 133 [ 211 | 305 | 577 | 897 | 1122 - -
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIS-RN 70 13,0 20,0 30,0 55,0 83,0 - - -
Cracked concrete
HAS-(E) 5.8 10,1 24,0 35,2 50,3 79,8 109,6 - -
HAS-(E) 8.8 10,1 24,0 35,2 50,3 79,8 109,6 | 133,9 | 159,7
Tension N HAS-(E-)R [kN] 10,1 24,0 35,2 50,3 79,8 109,6 | 133,9 | 159,7
HAS-(E-)HCR 10,1 24,0 35,2 50,3 79,8 109,6 - -
HIS-N 8.8 23,0 37,1 50,3 79,8 105,7 - - -
HIS-RN 70 23,0 37,1 50,3 79,8 105,7 - - -
HAS-(E) 5.8 9,5 15,1 21,7 41,1 56,1 80,1 - -
HAS-(E) 8.8 13,3 21,1 30,5 57,7 89,7 128,2 | 173,5 | 210,7
HAS-(E-)R 11,6 18,5 26,7 50,5 78,5 112,2 | 108,4 | 131,7
ShearVee  YiasEyncr KN [T133 [ 211 | 305 | 577 | 897 | 112.2 - -
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIS-RN 70 13,0 20,0 30,0 55,0 83,0 - - -
1)  Hilti hollow drill bit is available for the element sizes M12 to M20.
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Design resistance

Anchor size | M8 | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 12,6 20,1 289 | 471 | 746 | 1025 - -
HAS-(E) 8.8 16,1 281 | 388 | 471 | 746 | 1025 | 1252 | 1494
Tension Ney -HAS-(ER KN 13,8 220 | 31,7 | 471 | 746 | 1025 | 758 | 92,1
HAS-(E-)HCR 16,1 28,1 | 388 | 471 | 746 | 1025 - -
HIS-N 8.8 16,7 | 30,7 | 447 746 | 77,3 - - -
HIS-RN 70 13,9 219 | 316 58,8 | 69,2 - - -
HAS-(E) 5.8 7,6 12,1 17,4 | 32,9 | 449 | 641 - -
HAS-(E) 8.8 10,6 16,9 244 | 462 | 71,8 | 102,6 | 138,8 | 168,6
HAS-(E-)R 8,3 13,2 19,1 36,1 | 503 | 71,9 | 455 | 553
Shear Ved HAS-E)HCR N 06 | 169 | 244 | 462 | 718 | 641 - -
HIS-N 8.8 10,4 184 | 27,2 50,4 | 46,4 - - -
HIS-RN 70 8,3 12,8 19,2 353 | 41,5 - - -
Cracked concrete
HAS-(E) 5.8 6,7 160 | 235 | 335 | 532 | 73,0 - -
HAS-(E) 8.8 6,7 160 | 235 | 335 | 532 | 730 | 892 | 1065
Tension Neg HAS-ER KN 6,7 160 | 235 | 335 | 532 | 730 | 758 | 921
HAS-(E-)HCR 6,7 160 | 235 | 335 | 532 | 73,0 - -
HIS-N 8.8 15,3 247 | 335 | 532 | 704 - - -
HIS-RN 70 13,9 219 | 316 532 | 70,4 - - -
HAS-(E) 5.8 7.6 12,1 17,4 | 329 | 449 | 641 - -
HAS-(E) 8.8 10,6 16,9 244 | 462 | 71,8 | 102,6 | 138,8 | 168,6
HAS-(E-)R 8,3 13,2 19,1 36,1 | 50,3 | 71,9 | 455 | 553
shearVea — asiEyncr KN 106 [ 169 | 244 | 462 | 718 | 641 - -
HIS-N 8.8 10,4 184 | 27,2 50,4 | 46,4 - - -
HIS-RN 70 8,3 12,8 19,2 353 | 415 - - -
1) Hilti hollow drill bit is available for the element sizes M12 to M20.
Recommended loads?
Anchor size | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 9,0 14,3 20,7 336 | 533 | 732 - -
HAS-(E) 8.8 11,5 20,1 27,7 336 | 533 | 732 | 894 | 106,7
Tension Nue. -HAS-ER IKN] 9,9 15,7 22,7 336 | 533 | 732 | 542 | 658
HAS-(E-)HCR 11,5 20,1 27,7 336 | 533 | 732 - -
HIS-N 8.8 11,9 219 | 319 53,3 | 552 - - -
HIS-RN 70 9,9 15,7 225 | 420 | 494 - - -
HAS-(E) 5.8 54 8,6 12,4 | 235 | 321 | 458 - -
HAS-(E) 8.8 7.6 12,1 17,4 | 330 [ 51,3 | 733 [ 991 | 1204
Shear Ve HAS-(E-)R KN 5,9 9,4 13,6 258 | 359 | 514 | 325 | 395
HAS-(E-)HCR 7.6 12,1 17,4 | 330 | 51,3 | 458 - -
HIS-N 8.8 74 13,1 194 | 36,0 | 331 - - -
HIS-RN 70 6,0 9,2 13,7 252 | 296 - - -
Cracked concrete
HAS-(E) 5.8 4,8 11,4 16,8 | 24,0 [ 380 | 52,2 - -
HAS-(E) 8.8 4,8 11,4 16,8 | 240 | 380 | 522 | 637 | 761
Tension Nee. -HAS-ER IKN] 48 11,4 16,8 | 240 [ 380 | 522 | 542 | 658
HAS-(E-)HCR 438 11,4 16,8 | 24,0 | 38,0 | 52,2 - -
HIS-N 8.8 10,9 176 | 240 | 380 | 503 - - -
HIS-RN 70 9,9 15,7 225 | 380 | 494 - - -
HAS-(E) 5.8 5,4 8,6 124 | 235 | 321 | 458 - -
HAS-(E) 8.8 7.6 12,1 17,4 | 330 [ 51,3 | 733 [ 991 | 1204
Shear Ve HAS-(E-)R KN] 5,9 9,4 136 | 258 | 359 | 514 | 325 | 395
HAS-(E-)HCR 7.6 12,1 17,4 | 330 | 51,3 | 458 - -
HIS-N 8.8 7.4 13,1 194 | 36,0 | 331 - - -
HIS-RN 70 6,0 9,2 13,7 252 | 29,6 - - -

1) Hiti hollow drill bit is available for the element sizes M12-M20.
2) With overall partial dafety 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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Diamond cored holes:

Characteristic resistance
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Anchor size M8 | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 - 30,1 43,4 70,6 111,9 153,7 - -
HAS-(E) 8.8 - 39,6 58,1 70,6 111,9 153,7 187,8 224,0
Tension Nex HAS-(E-) R [KN] - 37,0 53,3 70,6 111,9 153,7 187,8 224,0
HAS-(E-) HCR - 39,6 58,1 70,6 111,9 153,7 - -
HIS-N 8.8 25,0 46,0 67,0 111,9 | 116,0 - - -
HIS-RN 70 26,0 41,0 59,0 110,0 148,2 - - -
HAS-(E) 5.8 - 15,1 21,7 41,1 56,1 80,1 - -
HAS-(E) 8.8 - 21,1 30,5 57,7 89,7 128,2 173,5 210,7
Shear Vex HAS-(E-) R [kN] - 18,5 26,7 50,5 78,5 112,2 108,4 131,7
HAS-(E-) HCR - 21,1 30,5 57,7 89,7 112,2 - -
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIS-RN 70 13,0 20,0 30,0 55,0 83,0 - - -
Cracked concrete
HAS-(E) 5.8 - 19,8 29,0 44,0 74,8 109,6 - -
HAS-(E) 8.8 - 19,8 29,0 44,0 74,8 109,6 133,9 159,7
Tension Nex HAS-(E-) R [KN] - 19,8 29,0 44,0 74,8 109,6 133,9 159,7
HAS-(E-) HCR - 19,8 29,0 44,0 74,8 109,6 - -
HIS-N 8.8 15,9 25,7 36,2 61,0 80,0 - - -
HIS-RN 70 15,9 25,7 36,2 61,0 80,0 - - -
HAS-(E) 5.8 - 15,1 21,7 41,1 56,1 80,1 - -
HAS-(E) 8.8 - 21,1 30,5 57,7 89,7 128,2 173,5 210,7
Shear Vex HAS-(E-) R [kN] - 18,5 26,7 50,5 78,5 112,2 108,4 131,7
HAS-(E-) HCR - 21,1 30,5 57,7 89,7 112,2 - -
HIS-N 8.8 13,0 23,0 34,0 63,0 58,0 - - -
HIS-RN 70 13,0 [ 200 [ 30,0 | 550 | 830 - - -
Design resistance
Anchor size M8 | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 - 20,1 28,9 47,1 74,6 102,5 - -
HAS-(E) 8.8 - 26,4 38,7 47,1 74,6 102,5 125,2 149,4
Tension Nrq HAS-(E-) R [kN] - 22,0 31,7 47,1 74,6 102,5 75,8 92,1
HAS-(E-) HCR - 26,4 38,7 47,1 74,6 102,5 - -
HIS-N 8.8 16,7 30,7 447 74,6 77,3 - - -
HIS-RN 70 13,9 21,9 31,6 58,8 69,2 - - -
HAS-(E) 5.8 - 12,1 17,4 32,9 44,9 64,1 - -
HAS-(E) 8.8 - 16,9 244 46,2 71,8 102,6 138,8 168,6
Shear Vrg HAS-(E-) R [kN] - 13,2 19,1 36,1 50,3 71,9 45,5 55,3
HAS-(E-) HCR - 16,9 24.4 46,2 71,8 64,1 - -
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
HIS-RN 70 8,3 12,8 19,2 35,3 41,5 - - -
Cracked concrete
HAS-(E) 5.8 - 13,2 19,4 29,3 49,8 73,0 - -
HAS-(E) 8.8 - 13,2 19,4 29,3 49,8 73,0 89,2 106,5
Tension Nrg HAS-(E-) R [kN] - 13,2 19,4 29,3 49,8 73,0 75,8 92,1
HAS-(E-) HCR - 13,2 19,4 29,3 49,8 73,0 - -
HIS-N 8.8 10,6 17,1 24,2 40,7 53,3 - - -
HIS-RN 70 10,6 17,1 24,2 40,7 53,3 - - -
HAS-(E) 5.8 - 12,1 17,4 32,9 44,9 64,1 - -
HAS-(E) 8.8 - 16,9 24,4 46,2 71,8 102,6 138,8 168,6
Shear Vg HAS-(E-)-R [kN] - 13,2 19,1 36,1 50,3 71,9 455 55,3
HAS-(E-) HCR - 16,9 24,4 46,2 71,8 64,1 - -
HIS-N 8.8 10,4 18,4 27,2 50,4 46,4 - - -
HIS-RN 70 8,3 12,8 19,2 35,3 41,5 - - -
Mar-2019 210
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Recommended loads 2

Anchor size M8 | mM10 | M12 [ M16 | M20 | M24 | M27 | M30
Non-cracked concrete
HAS-(E) 5.8 - 143 [ 207 [ 336 | 533 [ 7372 - -
HAS-(E) 8.8 - 188 | 276 | 336 | 533 | 732 | 894 | 106,7
Tension N -HAS-(E)R KN - 157 | 22,7 | 336 | 533 | 732 | 542 | 658
HAS-(E-) HCR - 188 | 276 | 336 | 533 | 732 - -
HIS-N 8.8 11,9 | 219 | 31,9 | 533 | 5572 - - -
HIS-RN 70 9,9 157 | 225 | 42,0 | 494 - - -
HAS-(E) 5.8 - 8,6 124 | 235 | 321 | 458 - -
HAS-(E) 8.8 - 121 | 174 | 330 | 51,3 | 733 | 991 | 1204
HAS-(E-) R - 9,4 136 | 258 | 359 | 51,4 | 325 | 395
ShearVeee  “pas Eypcr KM - 12,1 | 17,4 | 330 | 51,3 | 458 - -
HIS-N 8.8 7.4 13,1 | 194 [ 360 | 331 - - -
HIS-RN 70 6,0 9,2 13,7 | 252 | 29,6 - - -
Cracked concrete
HAS-(E) 5.8 - 9,4 138 [ 209 [ 356 | 52,2 - -
HAS-(E) 8.8 - 9,4 138 | 209 | 356 | 522 | 637 | 761
Tension N, _AS(EIR KN - 9,4 138 | 209 | 356 | 52,2 | 542 | 658
HAS-(E-) HCR - 9,4 138 | 209 | 356 | 52,2 - -
HIS-N 8.8 7.6 122 | 173 | 291 | 381 - - -
HIS-RN 70 7,6 122 | 173 [ 291 | 381 - - -
HAS-(E) 5.8 - 8,6 124 | 235 | 321 | 458 - -
HAS-(E) 8.8 - 121 | 174 | 330 | 51,3 | 733 | 991 | 1204
HAS-(E-) R - 9,4 136 | 258 | 359 | 51,4 | 325 | 395
sShearVeee a5 (EyHer KNI } 12,1 | 17,4 | 330 | 51,3 | 458 - _
HIS-N 8.8 7.4 13,1 | 194 | 360 | 331 - - -
HIS-RN 70 6,0 9,2 13,7 | 252 | 29,6 - - -

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

from national regulations.
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Seismic resistance

All data in this section applies to:

- Hammer drilled holes and hammer drilled holes with hollow drill bit (HAS M10 to M30)
- Correct setting (See setting instruction)

- No edge distance and spacing influence

- Steel failure

Q
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- Minimum base material thickness &2
- Concrete C20/25, fekcube = 25 N/mm? e
- Ogap=0,5 =
- Temperature range I: -40 °C to +40 °C s
(max. long term temperature +24 °C and max. short term temperature +40 °C) 8
- All data given in this section according ETA-18/0184, issue 2018-08-17 I=
(@)
Embedment depth and base material thickness 6
Anchor size | m8 [ mM10 | mM12 | mM16 | M20 | mM24 | M27 | M30
HAS
Eff. Anchorage depth het  [mm] 80 90 110 125 170 210 240 270
Base material thickness hmin  [Mmm] 110 120 140 160 220 270 300 340
Characteristic resistance
Anchor size | M8 | mM10 | M12 | M16 [ M20 | M24 | Mm27 | M30
Seismic performance C1
HAS-(E) 5.8 - 24,0 35,2 42,8 67,8 93,1 - -
Tension Necess HAS-(E) 8.8 [KN] - 24,0 35,2 42,8 67,8 93,1 113,8 | 135,8
“ HAS-(E-)-R - 24,0 35,2 42,8 67,8 93,1 113,8 | 135,8
HAS-(E-)-HCR - 24,0 35,2 42,8 67,8 93,1 - -
HAS-(E) 5.8 - 11,0 15,0 27,0 43,0 62,0 - -
Shear Vexees HAS-(E) 8.8 [KN] - 16,0 24,0 44,0 69,0 99,0 129,0 | 157,0
’ HAS-(E-)-R - 14,0 21,0 39,0 60,0 87,0 81,0 98,0
HAS-(E-)-HCR - 16,0 24,0 44,0 69,0 87,0 - -
Seismic performance C2
Tension Nrd,seis HAS-(E) 8.8 - - - 18,2 27,8 - - -
Shear Vrdseis HAS-(E) 8.8 - - - 40,0 71,0 - - -

Design resistance

Anchor size M8 M10 M12 M16 M20 M24 Mm27 M30
Seismic performance C1
HAS-(E) 5.8 - 16,0 23,5 28,5 45,2 62,1 - -
Tension Nrdseis HAS-(E) 8.8 [kN] - 16,0 23,5 28,5 45,2 62,1 75,8 90,5
HAS-(E-)-R - 16,0 235 28,5 45,2 62,1 75,8 90,5
HAS-(E-)-HCR - 16,0 23,5 28,5 452 62,1 - -
HAS-(E) 5.8 - 8,8 12,0 21,6 344 | 49,6 - -
HAS-(E) 8.8 - 12,8 19,2 35,2 55,2 79,2 103,2 125,6
Sh V i kN ) ) ] ] ) ) )
earVeases JiasE)Rr M i 100 | 150 | 27,9 | 385 | 558 | 340 | 412
HAS-(E-)-HCR - 12,8 19,2 352 | 552 | 49,7 - -
Seismic performance C2
Tension Nra,seis HAS-(E) 8.8 - - - 12,1 18,5 - - -
Shear Vrdseis HAS-(E) 8.8 - - - 32,0 56,8 - - -
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Fire resistance

All data in this section applies to:

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

- Minimum base material thickness

)
3
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e
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O

g - Concrete C20/25, fekcuve = 25 N/mm?

é - All data given in this section according to Fire test assessment from Ing. Thiele, Pirmasens 21735/ 2017-08-01

c—::; Embedment depth and base material thickness

= Anchor size | m8 | M10 | M12 | M16 | mM20 | mM24 | Mm27 | M30

e HAS

O Eff. Anchorage depth het  [mm] 80 90 110 125 170 210 240 270
Base material thickness hmin  [mm] 110 120 140 160 220 270 300 340
HIS-N
Eff. Anchorage depth het  [mm] 90 110 125 170 205 - - -
Base material thickness hmin  [Mm] 120 150 170 230 270 - - -

Characteristic/design® resistance in uncracked concrete

Anchor size | m8 | m10 | Mm12 | m16 | mM20 | m24 | mM27 | m30
Fire Exposure R30
HAS-(E) 8.8 1,83 | 290 | 422 | 785 | 12,2 | 17,6 | 230 | 28,0
Tension | HAS-(E-)-R wy |19 | 664 | 065 | 171 | 280 | 404 | 525 [ 642
Nrei  [HIS-N 8.8 183 | 290 | 422 | 785 | 122 | - ; :
HIS-RN 70 419 | 6,64 | 965 | 180 | 280 | - ; :
HAS-(E) 8.8 183 | 290 | 422 | 785 | 122 | 17.6 | 230 | 280
\S/:ffar HAS-(E-)-R iy | 419 | 664 [ 065 [ 17.1 [ 280 [ 404 | 525 | 642
HIS-N 8.8 183 | 290 | 422 | 785 | 122 | - ; :
HIS-RN 70 419 | 6,64 | 965 | 180 | 280 | - ; :
Fire Exposure R120
~ [HAs-E) 828 028 | 047 | 1,31 | 222 | 441 | 635 | 826 | 10,1
Li::'on HAS-(E-)-R g 028 | 047 [131 [222 [711 [102 | 133 | 163
HIS-N 8.8 043 | 1,02 | 1,52 | 2,83 | 441 | - ; :
HIS-RN 70 043 | 1,02 | 1,75 | 455 | 741 | - ; :
Shear |HAS-(E) 8.8 028 | 047 | 1,31 | 222 | 441 | 635 | 826 | 10,1
VRki  |HAS-(E-)R g 028 047 |13 | 222 [ 7m | 102 | 133 [ 163
HIS-N 8.8 043 | 1,02 | 1,52 | 2,83 | 441 | - ; :
HIS-RN 70 043 | 1,02 | 1,75 | 455 | 741 | - : :

1) The safety factor is y=1.0 for all load cases
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Characteristic/design® resistance in cracked concrete Q
Anchor size | m8 | m10 | m12 | m16 | M20 | mM24 | mM27 | m30 %
Fire Exposure R30 8
HAS-(E) 8.8 - 290 | 422 | 7,85 | 122 | 166 | 23,0 | 280
Tension | HAS-(E-)R KN - 500 | 9,00 | 128 | 28,0 | 404 | 525 | 642
NRrkfi | HIS-N 8.8 1,83 | 2,90 | 422 | 7,85 | 12,2 - - - g
HIS-RN 70 419 | 664 | 9,65 | 18,00 | 28,0 - - - S
HAS-(E) 8.8 - 290 | 422 | 7,85 | 122 | 166 | 23,0 | 280 S
\S/:ffar HAS-(E-)R . ~ | 500 | 900 | 128 | 280 | 404 | 525 | 64,2 E
HIS-N 8.8 1,83 | 290 | 422 | 7,85 | 122 - - - £
HIS-RN 70 419 | 6,64 | 9,65 | 18,00 | 28,0 - - - 5
Fire Exposure R120
~ |HAS-(E) 8.8 - 035 | 099 | 1,66 | 440 | 635 | 826 | 101
Li::'on HAS-(E-)R . ~ | 035 | 1,00 | 166 | 690 | 102 | 133 | 16,3
HIS-N 8.8 033 | 0,76 | 1,30 | 2,80 | 4,40 - - -
HIS-RN 70 033 | 076 | 1,31 | 455 | 7,11 - - -
Shear |HAS-(E) 8.8 - 035 | 099 | 1,66 | 440 | 635 | 826 | 101
VRkii |HAS-(E-)R N] - 035 | 1,00 | 166 | 690 | 10,2 | 13,3 | 16,3
HIS-N 8.8 033 | 0,76 | 1,30 | 2,80 | 4,40 - - -
HIS-RN 70 033 | 076 | 1,31 | 455 | 7,11 - - -

1) The safety factor is y=1.0 for all load cases

Materials

Mechanical properties for HAS

Anchor size M8 M10 | M12 | M16 | M20 | mM24 | m27 | M30
_ HAS-(E) 5.8 570 570 570 570 500 500 - -

Nominal HAS-(E) 8.8 800 800 800 800 800 800 800 800

tensile ————— [N/mm?]

strength fu _HAS-(EIR 700 700 700 700 700 700 500 500
HAS-(E-)HCR 800 800 800 800 800 700 - -
HAS-(E) 5.8 456 456 456 456 400 400 - -

Yield strength HAS-(E) 8.8 IN/mm?] 640 640 640 640 640 640 640 640

fyk HAS-(E-)R 450 450 450 450 450 450 210 210
HAS-(E-)HCR 640 640 640 640 640 400 - -

Stressed

cross-section HAS [mm?g | 332 | 528 | 76,2 | 1442 | 224,3 | 320,5 | 433,7 | 526,9

As

Momentof o [mm3] | 27,0 | 541 | 93,8 | 244,0 | 474,0 | 809,0 | 1274,0 | 1706,0

resistance W
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Mechanical properties for HIS-N

Anchor size M8 M10 M12 M16 M20
. HIS-N 490 490 460 460 460

Nominal Screw 8.8 800 800 800 800 800

tensile ————  [N/mm?]

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

Yield Screw 8.8 640 640 640 640 640
SCTeWSS  r\jmmz]

strength fy HIS-RN 350 350 350 350 350
Screw 70 450 450 450 450 450

Stressed HIS-(R)N 51,5 108,0 169,1 256,1 237,6

cross- [mm?2]

section As Screw 36,6 58,0 84,3 157,0 245,0

Moment of HIS-(R)N [mm?] 145 430 840 1595 1543

resistance W Screw 31,2 62,3 109,0 277,0 541,0

Material quality for HAS

Part ‘ Material

Metal parts made of zinc coated steel

M10 to M24 Strength class 5.8:
Elongation after fracture As > 022 (equal to A (lo = 5d) > 8% ductile)

HAS
HAS-E M10 to M30: Strength class 8.8:
- Rupture elongation A (lo = 5d) > 12% ductile
- Electroplated zinc coated (=5 ym); (F) hot dip galvanized 245 ym
Washer Electroplated zinc coated (=5 um); (F) hot dip galvanized =45 ym
Nut Strength class adapted to strength class of threaded rod.

Electroplated zinc coated (=5 ym); hot dip galvanized 245 ym

Metal parts made of stainless steel

M10 to M30 Strength class 70:

HAS-R - Rupture elongation (lo=5d) > 12% ductile

HAS-(E-)-R - Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4438,1.43362 EN
10088-1:2014

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

Nut Strength class adapted to strength class of threaded rod.

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

Metal parts made of high corrosion resistant steel

Rupture elongation A (lo = 5d) > 12% ductile

HAS-HCR

HAS-E-HCR High corrosion resistance steel 1.4529, 1.1.4565 EN 10088-1:2014
Washer High corrosion resistance steel 1.4529, 1.1.4565 EN 10088-1:2014
Nut Strength class adapted to strength class of threaded rod

High corrosion resistance steel 1.4529, 1.1.4565 EN 10088-1:2014

215

Mar-2019



=T

Material quality for HIS-N
Part Material
Metal parts made of zinc coated steel
Internal threaded sleeve| C-steel 1.0718; Steel galvanized = 5 pm
HIS-N Strength class 8.8, A5 > 8 % Ductile
Screw 8.8 )
Steel galvanized 2 5 pm

Concrete

Metal parts made of stainless steel
Internal threaded sleeve| Stainless steel 1.4401,1.4571

Strength class 70, A5 > 8 % Ductile

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

HIS-RN
Screw 70
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Setting information

Installation temperature range:

-10°C to +40°C for M8 to M20 under static loading according to ETA-16-0515
0°C to +40°C for M24 to M30 under static loading according to ETA-18-0185
0°C to +40°C for M10 to M30 under seismic loading according to ETA-18/0184

In service temperature range

Hilti HYU2 adhesive may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

. . Maximum short term

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

temperature material temperature

temperature

Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C
Temperature range 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 time
Temperature ?f the Minimum curing time tcure
base material
-10°Cto-6°CY 5 hours D
-5°Cto-1°CY 3 hours D
0°Cto4°C 40 min
5°Cto9°C 20 min
10°Cto19°C 10 min
20°Cto40°C 5 min

1) The utiisation of HAS sizes M24, M27 and M30 and HIS size M20 is only allowed for temperatures above 0 °C.
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Setting details for HAS

(]
g Anchor size M8 M10 M12 M16 M20 M24 M27 M30
§ Foil capsule HVU2 8x80 10x90 | 12x110 | 16x125 | 20x170 | 24x210 | 27x240 | 30x270
Diameter of element  di=dnom [mm] 8 10 12 16 20 24 27 30
Nom. diameter of drill  do [mm]| 10 12 14 18 22 28 30 35
%) Eff. Embedment depth
g and drill hole in the her=ho [mm] 80 90 110 125 170 210 240 270
8 fixture
© Max. diameter of
S clearance hole inthe s [mm] 9 12 14 18 22 26 30 33
= fixture
2 Min. thickness of hmn  [mm]| 110 | 120 | 140 | 160 | 220 | 270 | 300 | 340
&) concrete member
Max. torque moment @ Tmax [Nm]| 10 20 40 80 150 200 270 300
Min. spacing Smin [mm]| 40 50 60 75 90 115 120 140
Min. edge distance Cmin [mm] 40 45 45 50 55 60 75 80
Critical spacing for
splitting failure Sersp 2 Corsp )
1,0-hes for h / her = 2,0 N
Critical edge distance '
for splitting failure b) Cer,sp [mm] 4,6 he+-1,8 h for 2,0 > h/her > 1,3 134
2,26 hef fOI’ h / hef < 1,3 ) 1.0y 2,26'hy Cersp
Critical spacing for
concrete cone failure o™ [mm] 2 CerN 3 het
Critical edge dist
ritical edge distance Con (mm] 15 he

for concrete cone

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

a) Max. recommended torque moment to avoid splitting failure during installation with min. spacing and/or
edge distance

b) h: base material thickness (h = 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.
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Setting details of HIS-(R)N @
Anchor size M8 M10 M12 M16 M20 g
Foil capsule HVU2 10x90 12x110 16x125 20x170 24x210 §
Diameter of element  di=dhom [mm] 12,5 16,5 20,5 25,4 27,8
Nominal diameter of [mm] 14 18 22 28 32
drill bit )
o
Eff. Embedment depth = 1 90 110 125 170 205 <
and drill hole in fixture LC)
Max. diameter of ©
d Ja—
clearance hole in the ' (mm] 9 12 14 18 22 _S
Min. thickness of hmin [mm] 120 150 170 230 270 £
concrete member s
Max. torque moment® Tmax [Nm] 10 20 40 80 150 O
Thread engagement  hs 8-20 10-25 12-30 16-40 20-50
Min. spacing Smin [mm] 60 75 90 115 130
Min. edge distance Cmin [mm] 40 45 55 65 90
Critical spacing for Scr.sp 2 Corsp
h/hel
1,0-hes forh/her22,0 -
Critical edge distance ’
for splitting failure b) Cer,sp [mm] 4,6 het1,8 h for 2,0 > h/het>1,3 | 13
2,26 hes forh/her<1,3 S
Critical spacing fPr ScrN [mm] 2 CerN 1,5 her
concrete cone failure
Critical edge distance
CerN [mm] 1,5 het

for concrete cone

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

a) Max. recommended torque moment to avoid splitting failure during installation with min. spacing and/or edge
distance

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

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

Installation equipment

Anchor size M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Rotary hammer TE1-TE7 TE 1- TE 40 TE 50-TE 80
Drill driver HAS SF(H) -
HIS-N -
Other tools Compressed air gun, blow o.ut pump, Hilti hollow drill bit
Set of cleaning brushes

Drilling and cleaning parameters

Hammer drill Hollow Dirill Diamond Brush
HAS HIS-N Bit coring HIT-RB
do [mm] size [mm]
D DN T T g0 > ——
ooEe— =g
M8 - 10 - - -
M10 - 12 - 12 12
M12 M8 14 14 14 14
M16 M10 18 18 18 18
M20 M12 22 22 22 22
M24 M16 28 28 28 28
M27 - 30 - 30 30
- M20 32 32 32 32
M30 - 35 35 35 35
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Setting instructions

*For 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 HVYU2.

Hammer drilled hole

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

Hammer drilled hole with Hollow drill
bit

For dry and wet concrete, only.

No cleaning required.

Diamond Coring

=il

For dry and wet concrete only.

Hole cleaning

Manual cleaning for hammer drilled
hole

for drill diameters do < 18 mm and drill
hole depth ho < 10-d.

Compressed air cleaning (CAC) for
hammer drilled hole

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

Hammer drilled flooded holes and
diamond cored holes:

for all drill hole diameters do and drill hole
depths ho.
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Setting the element

le

[T~

Concrete

A i

Check the setting depth.
ho

i

%)

(Conmnmy

R

Insert the foil capsule with the peak
ahead to the back of the hole.
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Drive the anchor rod with the plugged
tool into the hole.

Overhead installation.

RO

t
Trmax @

@ Loading the anchor after required

AT H B curing time teure.

SW
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=8 HIT-HY 170 injection mortar
g Anchor design (ETAG 001) / Rods&Sleeves / Concrete
g Injection mortar system Benefits
- Suitable for non-cracked and
o cracked @ concrete C 20/25 to C
|
2 ! - 50/60
&) 1 =T =T 1 BN 'S Hilti HIT-HY 170 _
% - Suitable for dry and water
o 500 ml foil pack saturated concrete
.9 i -HV 170 Hilti HIT-HY 170 Hilti HIT-HY 170 i (also avallable as - Sma” edge dIStance and anChor
qE) : 330 ml foil pack) spacing possible
6 - Hig_h corrosion / corrosion
resistant
Anchor rod: - In service temperature range up
[Em HIT-V to 80°C short term / 50°C long
LA AR A A il ; NJ HIT-V-F term
1, HIT-V-R
HIT-V-HCR
(M8-M24)
Internally
threaded sleeve:
HIS-N
HIS-RN
(M8-M16)
a) Applications only with HIT-V anchor rods.
Base material Load conditions
IBREIT
6~
Concrete Concrete Dry concrete Wet Static/
(non-cracked) (cracked) @ concrete guasi-static
Installation conditions Other information
G |Gl sareer K c € Ad HCR
3 s 316 highMo
Hammer Hollow drill- Small edge Hilti SafeSet European CE Corrosion High
drilled holes bit drilling embedment technology Technical conformity resistance corrosion
depth Assessment resistance @
a) Applications only with HIT-V anchor rods.
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Approval @ DIBt, Berlin, Germany ETA-14/0457 / 2017-12-14

a) All data given in this section according to ETA-14/0457, issue 2017-12-14.
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Basic loading data (for a single anchor)

©
All data in this section applies to: %
- Correct setting (See setting instruction) £
- No edge distance and spacing influence =
- Steel failure =
- Base material thickness as specified in the table 7
- One typical embedment depth, as specified in the table o
- One anchor material, as specified in the tables =
- Concrete C 20/25, fckcube = 25 N/mm?2 =
- Temperature range | (min. base material temp. -40°C, max. long/short term base material temp.: +24°C/40°C) =
o
e
Embedment depth @ e
Anchor size | ™8 Mi0 | M12 | M16 | M20 | m24 O
HIT-V
Embedment depth Net [mm] 80 90 110 125 170 210
Base material thickness h [mm] 110 120 140 165 220 270
HIS-N
Embedment depth Net [mm] 90 110 125 170 - -
Base material thickness h [mm] 120 150 170 230 - -

a) The allowed range of embedment depth is shown in the setting details.
For hammer drilled holes, hammer drilled holes with Hilti hollow drill bit:

Characteristic resistance

Anchor size ‘ M8 M10 M12 M16 M20 M24
Non-cracked concrete
) HIT-V 5.8 18,0 28,3 41,5 62,8 106,8 153,7
Tension Nex HIS-N 8.8 [kN] 25 460 | 670 | 1119 - -
HIT-V 5.8 9,0 15,0 21,0 39,0 61,0 88,0
Sh V kN 1 1 1 1 b 1
ear Ve HIS-N 8.8 [kN] 130 | 230 | 340 | 630 - -
Cracked concrete
Tension Nrk HIT-V 5.8 [KN] - 15,6 22,8 34,6 - -
Shear Vrk HIT-V 5.8 [kN] - 15,0 21,0 39,0 - -

Design resistance
Anchor size | M8 M1I0 | M12 | M16 | M20 | Mm24
Non-cracked concrete

. HIT-V 5.8 12,0 18,8 27,6 41,9 71,2 102,5
Tension Nrad —————o— [kN]
HIS-N 8.8 16,7 30,7 44,7 74,6 - -
HIT-V 5.8 7,2 12,0 16,8 31,2 48,8 70,4
Shear Vrd ——— [kN]
HIS-N 8.8 10,4 18,4 27,2 50,4 - -
Cracked concrete
Tension Nrd HIT-V 5.8 [kN] - 10,4 15,2 23,0 - -
Shear Vrd HIT-V 5.8 - 12,0 16,8 31,2 - -
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Recommended loads 2

Anchor size | M8 M10 M12 M16 M20 M24
Non-cracked concrete
HIT-V 5.8 8,6 13,5 19,7 29,9 50,9 73,2
. KN , , , , , ,
Tension Nree nsnes KN T 21.9 31,9 53,3 - -
HIT-V 5.8 51 8,6 12,0 22,3 34,9 50,3
hear Vrec ——— [kN - : : : : :
Shear Vs Hsnss M 7.4 131 19.4 36,0 - -
Cracked concrete
Tension NRrec HIT-V 5.8 [KN] - 7.4 10,9 16,5 - -
Shear Vrec HIT-V 5.8 - 8,6 12,0 22,3 - -

a)

national regulations.

Materials

Materials properties for HIT-V

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

Anchor size M8 M10 M12 M16 M20 M24
HIT-V 5.8 500 500 500 500 500 500
Nominal tensile strength fux HIT-VEs [N/mm2] 800 800 800 800 800 800
HIT-V-R 700 700 700 700 700 700
HIT-V-HCR 800 800 800 800 800 700
HIT-V 5.8 400 400 400 400 400 400
. -V 8. 4 4 4 4 4 4
Yield strength fyx HIT-V8s [N/mmZ] 640 640 640 640 640 640
HIT-V-R 450 450 450 450 450 450
HIT-V-HCR 640 640 640 640 640 400
Stressed cross-section As  HIT-V [mm?] 36,6 58,0 84,3 157 245 353
Moment of resistance W HIT-V [mm3] 31,2 62,3 109 277 541 935
Mechanical properties for HIS-N
Anchor size M8 M10 M12 M16
HIS-N 490 490 490 490
Nominal tensile strength fux Screw88 [N/mm?] 800 800 800 800
HIS-RN 700 700 700 700
Screw A4-70 700 700 700 700
HIS-N 390 390 390 390
. . 4 4 4 4
Yield strength fyx Screw88 [N/mmZ] 640 640 640 640
HIS-RN 350 350 350 350
Screw A4-70 450 450 450 450
. HIS-(R)N , , 169,1 256,1
Stressed cross-section As HISRIN_ [mm?2] 51,5 108,0
Screw 36,6 58 84,3 157
. HIS-(R)N 1595
Moment of resistance W HIS-(RIN___ [mm3] 145 430 840
Screw 31,2 62,3 109 277
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Material quality for HIT-V

Part Material 'g
Zinc coated steel g
Threaded rod, Strength class 5.8; Elongation at fracture A5 > 8% ductile =
HIT-V 5.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 ym =
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile

HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 ym

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

(HDG) hot dip galvanized = 45 um

Washer Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Strength class of nut adapted to strength class of threaded rod.
Electroplated zinc coated > 5um, hot dip galvanized = 45 um

Hilti Meter rod,
AM 8.8 (HDG)

Nut
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Stainless Steel

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

Threaded rod, Elongation at fracture A5 > 8% ductile

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

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

Threaded rod,

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

Material quality for HIS-N

Part Material
Internal :
- >
HIS.N  threaded sleeve C-steel 1.0718 / Steel galvanized =5 um
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile / Steel galvanized =5 um
Internal

Stainless steel 1.4401,1.4571
threaded sleeve

HIS-RN
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 range
-5°C to +40°C

In service temperature range

Hilti HIT-HY 170 injection mortar with anchor rod HIT-V may be applied in the temperature ranges given below. An
elevated base material temperature leads to a reduction of the design bond resistance.

Temperature in the base material

. Maximum long term | Maximum short term
Base material . .
Temperature range base material base material
temperature
temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -40 °C to +80 °C +50 °C +80 °C
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Max short term base material temperature

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

cycling.
Max long term base material temperature

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

Curing and working time

Temperature of the Maximum working time Maximum curing time
base material twork teure
5°C<Teu<0°C9? 10 min 12 hours
0°C<Tems5°C? 10 min 5 hours
5°C<Tem=s10°C 8 min 2.5 hours
10°C=<Teu=<20°C 5 min 1,5 hours
20°C<Teu=s30°C 3 min 45 min
30°C=<Tsu=40"°C 2 min 30 min
a) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
Setting details for HIT-V
Anchor size M8 M10 M12 M16 M20 M24
Nominal diameter of drill bit do [mm] 10 12 14 18 22 28
Diameter of the element d [mm] 8 10 12 16 20 24
Eff. embedment depth and hefmin  [Mm] 60 60 70 80 90 96
drill hole depth @ hefma  [mm] 96 120 144 192 240 288
Min. base material thickness  hmin  [mm] het + 30 mm =100 mm het + 2 do
Max..dlame.ter of clearance ds [mm] 9 12 14 18 22 26
hole in the fixture
Max. torque moment ©) Tmax  [mm] 10 20 40 80 150 200
Min. spacing Smin  [mm] 40 50 60 80 100 120
Min. edge distance Cmin  [mm] 40 50 60 80 100 120
Critical spacing for splittin
failure P 9 P g Scr,sp [mm] 2 Cer,sp
h/h
1,0 - het for h/het 22,00 235
Critical edge distance for
Spllttlng failure © Cer,sp [mm] 4,6 Res — 1,8 h for 2,00 > h/ het > 1,3 1,35
2,26 hes forh/het<1,3 L5h 25-h ersp
Critical spacing for concrete
cone failure Sern [mm] 2 Cersp
Critical edge distance for
concrete cone failure 9 Cornv [mm] 1,5 her

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

reduced.hesmin < her < hermax (Ner: €mbedment depth)

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

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

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

225
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Marking of the

embedment depth <
performed in field o
©
£
_ E
S :
&
o
Fixture =
Bore hole depth hy = anchorage depth h » Thickness ty c
Thickness of concrete member h c_:é
Q
Setting details for HIS-N g
Anchor size M3 M10 M12 M16 =
Nominal diameter of drill bit do [mm] 14 18 22 28 O
Diameter of element d [mm] 12,5 16,5 20,5 25,4
Eff. embedment depth and het  [mm] 90 110 125 170
drill hole depth @ hmin ~ [Mm] 120 150 170 230
D|ameter of clearance hole in di [mm] 9 12 14 18
the fixture
Thread engagementlength = 1y 8-20 10-25 12-30 16-40
min-max
Min. spacing Smin  [mm] 60 75 90 115
Min. edge distance Cmin _ [mm] 40 45 55 65
Critical spacing for splittin
failure P 9 P 9 Scr,sp [mm] 2 Cer,sp
h/h,
1,0 - hes forh/het2 2,0 20
Critical edge distance for ‘
splitting failure @ Cersp  [Mm] 4,6 hes-1,8 h for2,0>h/het>1,3 13
2,26 het forh/het<1,3 ‘ one  226m S
Critical spacing for concrete
cone failure Sern [mm] 2 CerN
Critical edge distance for
concrete cone failure Cern [mm] L5 et
Torque moment © Tmax  [Nm] 10 | 20 | 40 | 80

For spacing (edge distance) smaller than critical spacing (critical edge distance) the design loads have to be reduced.
a) h: base material thickness (h = hyin), her: embedment depth
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.
¢) Maximum recommended torque moment to avoid splitting failure during installation with minimun
spacing and/or edge distance.

NN
N df
mil
i
< Lfix
<€t h >
Installation equipment
Anchor size M8 | M0 | M2 | Mm16 M20 M24
HIT-V TE 2 (-A) — TE 30 (-A) TE 40-TE 80
Rotary hammer
HIS-N TE 2 (-A)—TE 30 (-A) | TE 40 - TE 80 -
Other tools compressed air gun and blow out pump, set of cleaning brushes, dispenser
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Drilling and cleaning parameters

Drill bit diameters do [mm)] Installation size [mm)]
HIT-V HIS-N Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDD) HIT-RB HIT-SZ
Lo DN ] D dﬂ - D=
eae-e—] tﬁ
M8 - 10 - 10 -
M10 - 12 - 12 12
M12 M8 14 14 14 14
M16 M10 18 18 18 18
M20 M12 22 22 22 22
M24 M16 28 28 28 28

Setting instructions

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

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

handling! Wear well-fitting protective goggles and protective gloves when working
with Hilti HIT-HY 170.

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 < 18 mm and drill
hole depth ho < 10-d.

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

227
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Injection

= 330ml: 2x
— 3 "4!"_@ = 500ml: 3%

¥ /T<5°C/41°F: 4x

Multimaterial

Injection system preparation.

HDM 330
HDM 500
HDE 500-A

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

Setting the element

Setting element, observe working time

Setting element for overhead
applications

i

Loading the anchor after required
curing time teure

8l
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Base material

Solid brick

Hollow brick

Installation conditions

Load conditions

Static/
quasi-static

Other information

8 HIT-HY 170 injection mortar
[}
g Anchor design (ETAG 029) / Rods&Sleeves / Masonry
§ Injection mortar system Benefits
‘ : - Chemical injection fastening for
n T ——————
S W O T W Wy Hilti HIT-HY 170 the most common types of base
S materials:
% 500 ml foil pack - Hollow and solid clay bricks,
= — - (also available as calcium silicate bricks, normal
.9 Hilti HIT-HY 170 Hilti HIT-HY 170 Hilti HIT-HY 170 330 ml fOII pack) and Ilght We|ght Concrete bIOCkS
GE) - Two-component hybrid mortar
6 Anchor rod: - Versatile and convenient
. HIT-V handling with HDE dispenser
o e HIT-V-F " ,
€ B HIT-V-R - Mortar filing control wit HIT-SC

HIT-V-HCR sleeves

(M8-M12)

Internally

threaded sleeve:

HIT-IC

(M8-M12)

HIT-SC

sieve sleeve

(16-22)

Ad

2 HCR
e X - L]
Y rn* 31 6 hlghMO —
Hammer Small edge Variable European CE Corrosion High PROFIS
drilled holes embedment embedment Technical conformity resistance corrosion Anchor
depth depth Assessment resistance design
software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical Approval @ DIBt, Berlin, Germany ETA-15/0197 / 2015-12-09
b) All data given in this section according to ETA-15/0197, issue 2015-12-09.
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Brick types and properties

Instruction to this technical data

— Identify/choose your brick (or brick type) and its geometrical/physical properties on the following
tables.Information about edge and spacing criteria for every brick is available on page 4.

— The pages reffered on the last column of the table below contain the design resistance loads for pull-out failure
of the anchor, brick breakout failure and local brick failure for each respective brick. Notice that the data
displayed on these tables is only valid for single anchors with distance to edge equal to or greater than c¢r— for
other cases not covered, use PROFIS Anchor software, consult ETA-15/0197 or contact Hilti Engineering
Team.

— The resistance loads provided by this technical data manual are valid only for exact same masonry unit (hollow
bricks) or for units made of the same base material with equal or higher size and compressive strength (solid
bricks). For other cases, on-site tests must be performed-please consult page 8.

Multimaterial
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Interior dimensions

Exterior brick dimensions of the majority of the holes

P ol —— tor
el e—
h a,
to
1/b
| tor ay t

Generic bricks

Brick types and properties

i3 Data Brick name Image S 2 . a i P Page
code 9 [mm] | [mm] | [mm] | [mm] | [N/mm2] | [kg/dm3] 9
Solid Clay
Solid clay brick Mz,
SC ETA SDF - - - 12 2,0 17
Hollow Clay
Hollow clay brick Hiz, to1:12 | tn:11 | a1: 10
HC ETA 10DF to2:15 | ti2:15 | az: 25 12/20 1.4 1
Solid Calcium Silicate
scs ETA Solid silica brick KS, i i i 12/28 2.0 17
2DF
Hollow Calcium Silicate
Hollow silica brick to1:34 | tn:12 | a1: 50
HCS ETA KSL, 8DF to2:21 | t2:30 | a2: 50 12/20 1.4 1
Hollow lightweight concrete
Hollow lightweight to1:45 | t1:35 | a1:196
HLWC ETA concrete brick to2:51 | t12:36 | az: 52 2/ 08 18
Hollow normal weight concrete
Hollow normal weight to1:30 | tv:15 | a4:133
HNWC ETA concrete brick to2:15 | ti2:15 | az2: 75 4/10 1.0 18
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Anchor installation parameters

Brick position:

Header

Stretcher

b |
— Header (H): The longest dimension of the
brick represents the width of the wall
— Stretcher (S): The longest dimension of the
brick represents the length of the wall

Spacing and edge distance:

e

l ° S|| 7 °
P

o

— ¢ - Distance to the edge
— S| - Spacing parallel to the horizontal joint
— s1- Spacing perpendicular to the horizontal joint

Minimum and characteristic spacing and edge distance parameters

— cmin — Minimum edge distance — Smin || - Min. spacing distance

parallel to the bed joint

— cor — Characteristic edge — Ser| - Characteristic spacing —
distance distance parallel to the bed joint

Allowed anchor positions:

C 2 Ccr = Cmin

— Technical load data in FTM

e This FTM includes the load data for single
anchors in masonry with a distance to edge equal

to or greater than the characteristic edge distance.

231

SminL - Min. spacing distance
perpendicular to the bed joint
SerL - Characteristic spacing
distance perpendicular to the
bed joint

C 2 Ccr= Cmin
e
@ -
o o
B -
5)
6
Im SI12 Scrii = Smin i
o
5)
—
o o]
! SL12 Serl=Sminl
Plse
o o

SiZ Scrii=Smin il

SL2 Scrl=Smind
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Edge and spacing distances per brick

Brick code C'E‘;':n?" s’“i'l‘;':n?“" s"“[";;?“l %
sc 115 240 115 =
HC 150 300 240 3
scs 115 240 115
HCS 125 248 240 g
HLC 250 240 240 S
HNC 200 200 200 G
S
Anchor dimensions é
Anchor size M8 M10 M12 g
Embedment depth HIT-V-(R, HCR) het  [mm] 80 O
Embedment depth HIT-IT het  [mm] 80

Design

— Anchorages are designed under the responsibility of an engineer experienced in anchorages and masonry work.

— Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The position
of the anchor is indicated on the design drawings (e.g. position of the anchor relative to supports, etc.).

— Anchorages under static or quasi-static loading are designed in accordance with: ETAG 029, Annex C, Design
method A.

Basic loading data (for a single anchor)
The load tables provide the design resistance load for a single loaded anchor.
All data in this section applies to:

— Edge distance ¢ = ccr = Cmin.
— Correct anchor setting (see instruction for use, setting details)

Anchorages subject to: Hilti HIT-HY 170 with HIT-V or HIT-IC
Masonry in solid bricks in hollow bricks
Hole drilling Cooe— hammer mode rotary mode
Category d/d - Installation and use in structures subject to dry internal
conditions.
Use category: dry or wet Category w/d - Installation in dry or wet substrate and use in structures subject
structure to dry, internal conditions.

Category w/w - Installation and use in structures subject to dry or wet
environmental conditions.

Installation direction horizontal

Use category b (solid masonry) c (hollow or perforated masonry)

Temperature in the base

. . . +5° Cto +40° C -5° Cto +40° C
material at installation

Temperature o o (max. long term temperature +24°C and
-40 °C to +40°C o
In-service range Ta: max. short term temperature +40 °C)

temperature Temperature . . (max. long term temperature +50°C and
-40 °C to +80°C h
range Th: max. short term temperature +80 °C)
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Tension loading

<
% The design tensile resistance is the lower value of
E - Steel resistance: NRd,s
>
= - Pull-out of the anchor: NRap
) - Brick breakout failure: NRd,b
o
5 - Pull out of one brick NRd,pb
c
©
‘_8 Shear loading
GE) The design shear resistance is the lower value of
6 - Steel resistance: VRd,s
- Local brick failure: VRd,b
- Pushing out of one brick: VRd,pb

Design tension and shear resistances — Steel failure for HIT-V

Anchor size M8 M10 M12
HIT-V 5.8(F) 12,2 19,3 28,1

Tension Nug, ATV 8:8(F) N 19,5 30,9 44,9
* HIT-V-R 13,7 21,7 31,6

HIT-V-HCR 19,5 30,9 44,9

HIT-V 5.8(F) 7.4 11,6 16,9

HIT-V 8.8(F) 11,7 18,6 27,0

Shear Vras HIT-V-R (kN 8,2 13,0 18,9
HIT-V-HCR 11,7 18,6 27,0

HIT-V 5.8(F) 15,0 29,9 52,4

Mo HIT-V 8.8(F) - 24,0 47,8 83,8
’ HIT-V-R 16,9 33,6 59,0
HIT-V-HCR 24,0 47,8 83,8

Design tension and shear resistances — Steel failure for internally threaded sleeves HIT-IC

Anchor size M8 M10 M12
Tension Nras ~ HIT-IC [KN] 3,9 4.8 9,1
HIT-IC 7.4 11,6 16,9

Shear Vras Screw 8.8 (kN 11,7 18,6 27,0
e HIT-IC . 15,0 29,9 52,4
’ Screw 8.8 24,0 47,8 83,8
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout

é failure and local brick failure at characteristic edge distance (c 2 ¢ = cmin) for single anchor
u applications
" . w/w and w/d d/d
Load type Anchor size [m:1] N /rr:mz] Ta | Tb Ta | Tb
Loads [kN]
25 SC - Solid clay brick
[ Mz, 2DF
HIT-V M8, M10, M12 1,2 1,0 1,2 1,0
HIT-IC M8 1,2 1,0 1,2 1,0
Nrap= Nrab [T 0 M10, M12 80 12 1,6 1,4 1,6 1,4
(Cer = Cmin = 115mm)
HIT-V + HIT-SC M8, M10, M12 1,6 1,4 1,6 1,4
HIT-IC + HIT-SC M8, M10, M12 1,6 1,4 1,6 1,4
HIT-V M8, M10, M12
VRd,b HIT-V + HIT-SC M8, M10, M12
(Cor = Cmin = 115mm) | HIT-IC M8, M10, M12 80 12 L4
HIT-IC + HIT-SC M8, M10, M12
T‘*‘%""] HC - Hollow clay brick
{ “m Hiz, 10DF
NRrd,p = NRd,b HIT-V + HIT-SC M8, M10, M12 80 12 1,2 1,0 1,2 1,0
(Cer = Cmin = 150 mm) | HIT-IC + HIT-SC M8, M10, M12 20 1,4 1,2 1,4 1,2
VRd,b HIT-V + HIT-SC M8, M10, M12 80 12 0,8
(Cer = Cmin = 150 mm) | HIT-IC + HIT-SC M8, M10, M12 20 1,2
SCS - Solid silica brick
KS, 2DF
HIT-V M8, M10, M12 12 2,2 2,0 2,4 2,0
Nrap = NRdp HIT-IC M8, M10, M12 80 28 34 3,0 3,4 3,0
(Cer = Cmin = 115 MM) | TV + HIT-SC M8, M10, M12 12 16 14 2,2 2,0
HIT-IC + HIT-SC M8, M10, M12 28 2,4 2,2 3,2 3,0
HIT-V M8, M10, M12 12 16
VRd,b HIT-V + HIT-SC M8, M10, M12 80 '
(Cer = Cmin = 115 mm) | HIT-IC M8, M10, M12 28 24
HIT-IC + HIT-SC M8, M10, M12 '
”?‘ HCS - Hollow silica brick
a‘g\ KSL, 8DF
Nrdp = Nrap |HIT-V+HIT-SC M8, M10, M12 80 12 1.2 1,0 14 1.2
(Cer = Cmin = 125 mm) | HIT-IC + HIT-SC M8, M10, M12 20 1,6 1,4 2,0 1,8
VRd,b HIT-V + HIT-SC M8, M10, M12 80 12 3,4
(Cer = Cmin = 125 mm) | HIT-IC + HIT-SC M8, M10, M12 20 4,8
Mar-2019 234
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= h . w/w and w/d d/d
b Load type Anchor size of - Ta Tb Ta | Tb
= [mm] | [N/mm?]
£ Loads [kN]
= HLWC - Hollow lightweight concrete brick
= HBL, 16DF
%) Nrdp= Nrap |HIT-V + HIT-SC M8, M10, M12 80 2 0,5 0.4 0,6 0,5
S (Cer = Comin = 250 mm) | HIT-IC + HIT-SC M8, M10, M12 6 0.8 0.6 1,0 0.8
e VRap HIT-V + HIT-SC M8, M10, M12 50 2 1,0
= (Cer = Cmin = 250 mm) | HIT-IC + HIT-SC M8, M10, M12 6 16
© _ :
Q > HNWC - Hollow normal weight concrete brick
GE) R Parpaing creux
6 Nrdp = Nrap |HIT-V +HIT-SC M8, M10, M12 80 4 0,4
(Cor = Cmin = 200 mm) | HIT-IC + HIT-SC M8, M10, M12 10 0,5 0,6
VRd,b HIT-V + HIT-SC M8, M10, M12 80 4 10
(Cer = Comin = 200 mm) | HIT-IC + HIT-SC M8, M10, M12 10 1,6

Design tension and shear resistances — Pull out and pushing out of one brick failures

Pull out of one brick (tension):
Nrdpb =2 -1-b- (0,5 fuko + 0,4 - 0a) / (2,5 - 1000) [kN]

- -

| S

U T U

Nrapp* = (2 1-b (0,5 fuko + 0,4 - 0a) + b - h - fuko) / (2,5 - 1000) [KN]
* this equation is applicable if the vertical joints are filled

Pushing out of one brick (shear):
Vrdppb =2 1-b- (0,5 fuo + 0,4 - 0a) / (2,5 - 1000) [kN]

o4 = design compressive stress perpendicular to the shear (N/mm?2)
fuko = initial shear strength according to EN 1996-1-1, Table 3.4

235

Brick type Mortar strength fuko [N/mm?]
Clay brick M2,5 to M9 0,20
M10 to M20 0,30
Al other types M2,5 to M9 0,15
M10 to M20 0,20
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For other bricks in solid or hollow masonry, not covered by the Hilti HIT-HY 170 ETA or this technical data manual,
the characteristic resistance may be determined by on-site tension tests (pull-out tests or proof-load tests), according
to ETAGO029, Annex B.

For the evaluation of test results, the characteristic resistance shall be obtained taking into account the 3 factor, which
considers the different influences of the product.

The B factor for the brick types covered by the Hilti HIT-HY 170 ETA is provided in the following table:

Use categories w/w and w/d d/d
Temperature range Ta* Tb* Ta* Tb*
Base material Elements
HIT-V or HIT-IC
Solid clay brick HIT-V + HIT-SC 0,97 0,83 0,97 0,83
HIT-IC + HIT-SC
HIT-V or HIT-IC 0,96 0,84 0,97 0,84
Solid calcium silicate brick HIT-V + HIT-SC
0,69 0,62 0,91 0,82
HIT-IC + HIT-SC
. HIT-V + HIT-SC
Hollow clay brick 0,97 0,83 0,97 0,83
HIT-IC + HIT-SC
. . . HIT-V + HIT-SC
Hollow calcium silicate brick 0,69 0,62 0,91 0,82
HIT-IC + HIT-SC
. . . HIT-V + HIT-SC
Hollow lightweight concrete brick 0,89 0,81 0,97 0,86
HIT-IC + HIT-SC
. . HIT-V + HIT-SC
Hollow normal weight concrete brick 0,97 0,80 0,97 0,80
HIT-IC + HIT-SC

*Ta / Th, wiw and d/d anchorage parameters, as defined on Tables pages 8-9

Applying the B factor from the table above, the characteristic tension resistance Nrk can be obtained. Characteristic
shear resistance Vrk can also be directly derived from Nrk. For detailed procedure consult ETAG 029, Annex B.
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B Materials
3]
‘g Material quality
= Part Material
= Threaded rod Strength class 5.8, A5 > 8% ductile
HIT-V 5.8 (F) Steel galvanized > 5um; (F) Hot dip galvanized = 45 pm
g Threaded rod Strength class 8.8, A5 > 8% ductile
S HIT-V 8.8 (F) Steel galvanized > 5um; (F) Hot dip galvanized = 45 pm
% Threaded rod Strength class 70 for < M24 and class 50 for > M24, A5 > 8% ductile
= HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
L Threaded rod A5 > 8% ductile
GE.) HIT-V-HCR High corrosion resistant steel 1.4528, 1.4565
< p -
(©) Internally threaded sleeve HIT-IC AS > 8% ductile

Electroplated zinc coated > 5um

Steel galvanized

Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel 1.4529, 1.4565 EN 10088
Strength class 8

Electroplated zinc coated > 5um

Hot dip galvanized > 45um

Strength class 70

Stainless steel grade A4 1.4401;1.4404,;1.4578;1.4571;1.4439; 1.4362
Strength class 70, high corrosion resistant steel,1.4529; 1.4565
A5 > 8% ductile

Electroplated zinc coated > 5 um

Frame: Polyfort FPP 20T

Sieve: PA6.6 N500/200

Washer

Hexagon nut

Internally threaded sleeve HIT-IC

Sieve sleeve HIT-SC

Base materials:

— Solid brick masonry. The characteristic resistances are also valid for larger brick sizes and larger compressive
strengths of the masonry unit.

— Hollow brick masonry

— Mortar strength class of the masonry: M2,5 at minimum according to EN 998-2: 2010.

— For other bricks in solid masonry and in hollow or perforated masonry, the characteristic resistance of the anchor
may be determined by on-site tests according to ETAG 029, Annex B under consideration of the [-factor
according to Table page 9.

Setting information

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

In service temperature range
Hilti HIT-HY 170 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 + 80 °C

+50°C

+80°C
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Max. short term base material temperature

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

cycling. ]

Max. long term base material temperature g

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

Working time and curing time %

Temperature of the Maximum working time Minimum curing time E

base material twork teure o

5°C<Tem<0°C? 10 min 12 h ‘_cg

0°C<Teus<s5°C? 10 min 5h o

5°C < Tew<10°C 8 min 25N £

10°C < Tem < 20 °C 5 min 15h )
20°C<Teu=s30°C 3 min 45 min
30°C<Teu<s40°C 2 min 30 min

The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
a) Data valid for hollow bricks only

Insallation Paramenters

Single sieve sleeve, 50mm > he> 80mm

Installation parameters of HIT-V with sieve sleeve HIT-SC in hollow and solid brick

Threaded rods and HIT-V s M8 M10 M12
with HIT-SC SE=H 16x85 18x85
Nominal diameter of drill bit  do [mm] 16 16 18
Drill hole depth ho [mm] 95 95 95
Effective embedment depth  hes [mm] 80 80 80
(Ii/llsz)i(::nucrz glt;?};n ila:(:fr]g 1:‘ixture o [mm] 9 12 14
Minimum wall thickness hmin ~ [mm] 115 115 115
Brush HIT-RB 16 16 18
Number of strokes HDM

Number of strokes HDE 500- 5 5 6
Maximum torque moment for

all brick types except Tmax  [Nm] 3 4 6
“parpaing creux”

o e mOnen O oy | z :
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Installation parameters of HIT-IC with HIT-SC in hollow and solid brick

HIT-IC M3 M10 M12
with HIT-SC 16x85 18x85 22x85
Nominal diameter of drill bit  do [mm] 16 18 22
Drill hole depth ho [mm] 95 95 95
Effective embedment depth  hef [mm] 80 80 80
Thread engagement length  hs [mm] 8...75 10...75 12...75
Maximum diameter of

clearance hole in the fixture di [mm] 9 12 14
Minimum wall thickness Amin ~ [Mm] 115 115 115
Brush HIT-RB 16 18 22
Number of strokes HDM 6 8 10
Number of strokes HDE-500 5 6 8
Maximum torque moment Tmax  [NM] 3 4 6
Solid bricks without sieve sleeves 2

Installation parameters of HIT-V in solid bricks

Threaded rods and HIT-V s M8 M10 M12
Nominal diameter of drill bit  do [mm] 10 12 14
Drill hole depth = _

Effective embedment depth ho=het [mm] 50...300 50...300 50...300
Maximum diameter of

clearance hole in the fixture d (mm] 9 12 14
Minimum wall thickness Nmin [mm] ho+30 ho+30 ho+30
Brush HIT-RB 10 12 14
Maximum torque moment Tmax [Nm] 5 8 10

a) Hilti recommends the anchoring in masonry always with sieve sleeve. Anchors can only be installed without sieve sleeves in solid bricks

when it is guaranteed that it has not any hole or void.
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Installation parameters of HIT-IC in solid bricks

<

HIT-IC M8x80 M10x80 M12x80 E
Nominal diameter of drill bit ~ do [mm] 14 16 18 g
Drill hole depth = B 5
Effective embedment depth ho= her [mm] 80 80 80 =
Thread engagement length  hs [mm] 8...75 10...75 12...75 N
Maximum dlamgter of- d [mm] 9 12 14 g
clearance hole in the fixture o
Minimum wall thickness Nmin [mm] 115 115 115 ©
Brush HIT-RB 14 16 18 8
Maximum torque moment Tmax  [Nm] 5 8 10 g
a) Hilti recommends the anchoring in masonry always with sieve sleeve. Anchors can only be installed without sieve sleeves in solid bricks =
when it is guaranteed that it has not any hole or void. (@)

Installation equipment

Anchor size M8 | M10 | M12

Rotary hammer TE2(A) — TE30(A)

Other tools compressed air gun or blow_out pump, set of cleaning brushes,
dispenser

Drilling and cleaning parameters

. Brush Piston plug
- o Hammer drill
HIT-V @ HIT-v HITac2 | HITIC+ HIT-RB HIT-SZ
+ sieve sleeve sieve sleeve =
do [mm] size [mm]
v [E ) c:'."_\—)x
| ey I - D=
Coa—
M8 - - - 10 10 -
M10 - - - 12 12 12
M12 - M8 - 14 14 14
- M8 - - 16 16 16
- M10 M10 M3 16 16 16
- M12 M12 M10 18 18 18
- - - M12 22 22 22

a) Installation without the sieve sleeve HIT-SC can be used only in case of solid bricks.
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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 170.

Drilling

)

. 54,

In hollow bricks: rotary mode

In solid bricks: hammer mode

Manual cleaning (MC)

Compressed air cleaning (CAC)

Instructions for solid bricks without sieve sleeve

Injection system

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

= 330ml 2x
== 500ml: 3

/T<5°Cf41°F; ax

Injection system preparation.

Injection method for drill hole

241
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Setting the element

Presetting element, observe working
time “twork",

Loading the anchor: After required
curing time tcure the anchor can be
loaded.

Instructions for hollow and solid bricks with sieve sleeve

Praparation of the sieve sleeve

Close lid and insert sieve sleeve
manually

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

/T<5°C/41°F: 4x

" HDM 330/500

HDE 500-A18

MD 2000/2500

ED 3500(-A) _—

P 3000/3500 = =f =4

Injection system preparation.

Injection system: hollow bricks

Installation with sieve sleeve HIT-SC

Presetting element, observe working
time “twork",

Loading the anchor: After required
curing time tcure the anchor can be
loaded.

Mar-2019
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8 HIT-HY 170 injection mortar

[}

g Anchor design (ETAG 001) / Rebar elements / Concrete

g Injection mortar system Benefits

i N - Suitable for non-cracked and
S} “_—_:-T_;:_'_l \ Hilti HIT-HY 170 cracked concrete C 12/15 to
= 500 mifoil pack - suitable for dry and water

8 ————— - _ (also available as saturated concrete

= e e it po  330mifoil pack) . High loading capacity and fast
e cure

O

- In service temperature range up
to 80°C short term/50°C long

term
U T I AT ZIZTZTZTD Rebar B3008 - Manual cearing for il hole
($8-925) sizes < 18 mm and embedment

depth her < 10d

Base material Load conditions
] (0] [em—
U l.U'i
e~o
Concrete Dry concrete  Wet concrete Static/
(non- guasi-static
cracked)
Installation conditions Other information

=

Hammer Hollow drill- Variable
drilling bit drilling embedment
depth

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

Hilti Technical Data @ Hilti 2017-11-28
a) All data given in this section according to Hilti Technical Data.
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Static and quasi-static loading (for a single anchor)

All data in this section applies to

-Correct setting

-No edge distance and spacing influence

-Steel failure

-Base material thickness, as specified in the table

-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: +50°C/80°C)

Multimaterial
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Embedment depth ? and base material thickness for static and quasi-static loading data
Anchor- size ¢8 $10 $12 $14 $16 $18 $20 622 024 $25
Typical embedment depth  [mm]| 80 20 110 125 145 155 170 185 200 210

Base material thickness [mm]| 110 120 140 161 185 199 220 237 256 274

a) The allowed range of embedment depth is shown in the setting details. The corresponding load values can be calculated according to the
simplified design method.

Characteristic resistance

Anchor- size 98 | ¢10 | ¢12 | ¢14 | ¢16 | ¢18 | ¢20 | ¢22 | ¢24 | ¢25
Tensile Nrx sy | 201 | 283 | 415 [ 58,9 | 729 [ 87,7 [ 1068 | 127,1 [ 142,8 | 1537
Shear Vi 140 | 22,0 | 31,0 | 42,0 | 550 | 70,0 | 86,0 | 104,0 | 124,0 | 135,0

Design resistance

Anchor- size ¢8 ¢10 $12 ¢14 $16 ¢18 $20 22 024 25
Tensile Nrd [KN] 134 | 188 | 27,6 | 39,3 | 486 | 584 | 71,2 | 84,7 | 952 | 1025
Shear Vrd 11,2 | 176 | 24,8 | 33,6 | 440 | 56,0 | 68,8 | 83,2 | 99,2 | 108,0

Recommended loads?

Anchor- size $8 | 10 | ¢12 | ¢14 | $16 | ¢18 | ¢20 | ¢22 | 24 | ¢25
Tensile Nrec dg |26 | 135 [ 19.7 | 280 [ 347 | 417 | 509 | 605 | 68,0 | 732
Shear Vrec 8,0 | 12,6 | 17,7 | 24,0 | 31,4 | 400 | 491 | 59,4 | 70,9 | 77.1

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 $8 $10 $12 14 $16 $18 $20 $22 024 $25

Nominal tensile [N/mm2]| 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550 | 550
strength fux

Yield strength fyk [N/mm?] | 500 500 500 500 500 500 500 500 500 500

Stressed cross-section
As

Moment of resistance
w

[mm?] | 50,3 | 78,5 | 113,1 | 153,9 | 201,1 | 254,0 | 314,2 | 380 452 | 490,9

[mm3] | 50,3 | 98,2 | 169,6 | 269,4 | 402,1 | 572,6 | 785,4 |1045,3|1357,2| 1534
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Material quality

Setting information

Installation temperature
-5°C to +40°C

Service temperature range

<

5 Part Material

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

>

=

Hilti HIT-HY 170 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+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 of the Max. working time in which rebar Min. curing time before rebar
base material can be inserted and adjusted twork can be fully loaded tcure
-5°C<Tem<0°C?d 10 min 12 h
0°C<Tew<5°C? 10 min 5h
5°C<Tem=10°C 8 min 25h
10°C<Tem=<20°C 5 min 15h
20°C=Tem=30°C 3 min 45 min
30°C=Tem=40°C 2 min 30 min

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
Rotary hammer

28 | 210 | @12 | 214 | @16 | @18 | @20 | @22 | @24 | @25
TE2(-A) — TE30(-A) TE40 — TE80
Blow out pump or Compressed air gun @

Other tools Set of cleaning brushes 9, 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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Setting details

]
Anchor size 28 | 210 212 014 | 916 | 918 | @20 | @22 | @24 | @25 5
Nominal diameter of dfrill 10/ | 12/ e
bit do [mm] 123 | 149 149 | 169 | 18 20 22 25 26 28 32 %
Effective anchorage and hetmin  [mm]| 60 60 | 70 | 70 | 75 | 80 | 8 | 90 | 95 | 100 | 100 =
drill hole depth range ®  hy¢ o [mm]| 96 | 120 | 144 | 144 | 168 | 192 | 216 | 240 | 264 | 288 | 300
Minimum base material _ het + 30 mm
thickness fvin— [mm] =100 mm her +2.do
Minimum spacing Smin [mm]| 40 50 60 60 70 80 90 | 100 | 110 | 120 | 125

Minimum edge distance Cmin [mm]| 40 50 60 60 70 80 90 | 100 | 110 | 120 | 125

Critical spacing for
splitting failure

Scr,sp [mm] 2 Cersp

h/h 3
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1,0 - hes for h/ her 2 2,0

2,0

Critical edge distance for

splitting failure © Cersp  [mMm]| 4,6 hes-1,8h for2,0>h/he>1,3 13

2,26 het forh/her<1,3 ohe 228m S
concrete cone faiare S [l 2 ca
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)  hetmin < her < hermax (her: embedment depth)

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

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

Drilling and cleaning parameters

Drill bit diameters do [mm)] Installation size [mm)]
Rebar Hammer drill Hollow Drill Bit Brush Piston plug
(HD) (HDB) HIT-RB HIT-SZ
asse— =

¢8 10/129 - 10/1293 -/12
$10 12/149 14 12/ 149 12/149
$12 14/169 16 (149) 14/169 14/169
$14 18 18 18 18
$16 20 20 20 20
$18 22 22 22 22
$20 25 25 25 25
$22 28 28 28 28
$24 32 32 32 32
$25 32 32 32 32

a) Each of the two given values can be used
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Setting instructions

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

Safety regulations.

with Hilti HIT-HY 170.

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.

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

90 psi

‘/| 6 bar/

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

=330ml/11.1fl. ozz 2x
F=500ml/16.91l. 0z: 3x

HDM 330
HDM 500
HDE 500-A

Injection system preparation.

Injection method for drill hole depth
het < 250 mm.

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

Multimaterial

Setting element, observe working time

“twork" .
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jlo =/ Setting el tf head

A y 1 g element for overhea

cr VALl ] applications, observe working time “twork”.

/)]

Loading the anchor: After required
curing time tcure the anchor can be

@ buork ﬂ @Q? loaded.
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HIT-HY 170 injection mortar
Rebar design (EN 1992-1) / Rebar elements / Concrete

8
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Injection mortar system Benefits

- Suitable for concrete C12/15 to

n
) . C50/60
= B ———————— Hilti HIT-HY 170 _
= P L R L e Sl 330 mifoil pack - Suitable for dry and water
© _ saturated concrete
3 (also avalll?b.:e - High loading capacity and fast
= —~ ' as 500 ml foi cure
() Hilti HIT-HY 170 Hilti HIT-HY 170 Hilti HIT-HY 170 i pack) ] . .
6 - High corrosion resistant
- For rebar diameters up to 25 mm
- Manual cleaning for drill hole
sizes < 20 mm and embedment
Rebar B500 B depth hef < 10d
i A LT ST 2T 2T (68 - 625) - Suitable for embedment depth up
to 1000 mm depending on the
rebar diameter
Base material Load conditions
] [selfee — B
]
Concrete Dry Water Static/quasi- Fire
(Non-cracked) concrete saturated static resistance
concrete
Installation conditions Other informations
x¥x,
* *
S— q &”: < e
Hammer Hollow drill- European CE
drilled holes bit drilling Technical conformity
Assessment
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment @ | DIBt, Berlin ETA-15/0297 / 2015-12-11

b) All data given in this section according to ETA-15/0297 issue 2015-12-11.
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Static and quasi-static loading

Design bond strength

Multimaterial

Design bond strength in NNmm? accord. to ETA-15/0297 for good bond conditions

All allowed drilling methods
. Concrete class
Rebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
8 - $12 1,6 2,0 2,3 2,7 3,0 3,4 3,7 3,7 3,7
014 - $25 1,6 2,0 2,3 2,7 3,0 3,4 3,4 3,4 3,4

For all other bond conditions multiply the values by 0,7.

Minimum anchorage length and minimum lap length
The minimum anchorage length /smin and the minimum lap length fomin according to EN 1992-1-1 shall be
multiplied by the relevant Amplification factor ay, in the table below.
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Amplification factor aj, for the min. anchorage length and min. lap length according to EN 1992-1-1 for:
All allowed drilling methods

X Concrete class
Rebar - size
C12/15 | C16/20 | C20/25 | C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
$8 - 25 1,0

Pre-calculated values

Pre-calculated values’ — anchorage length
Rebar yield strength fx=500 N/mm?, concrete C25/30, good bond conditions

Anchorage Design Mortar Anchorage Desian value Mortar
Rebar length value volume? length 9 volume?
[mm] lba [Mm] Nrd [kN] Vm [ml] lba [Mm] Nrd [kN] Vm [ml]
a1=(xz=(13=a4=(x5=1 ,0 O1=03=04= 1,0 o2 Or o5= 0,7

100 6,8 8 100 9,7 8

8 170 11,5 13 140 13,6 11
o 250 17,0 19 180 17,4 14
322 21,9 24 226 21,9 17

121 10,3 11 121 14,7 11

10 220 18,7 20 170 20,6 15
¢ 310 26,3 28 230 27,9 21
403 34,2 36 281 34,1 25

145 14,8 15 145 21,1 15

12 260 26,5 27 210 30,5 22
¢ 370 37,7 39 270 39,3 29
483 49,2 51 338 491 36

169 20,1 20 169 28,7 20

914 300 35,6 36 240 40,7 29
430 51,1 52 320 54,3 39

564 67,0 68 394 66,8 48

193 26,2 26 193 37,4 26

916 340 46,1 46 280 54,3 38
490 66,5 67 370 71,7 50

644 87,4 87 451 87,4 61

217 33,1 33 217 47,3 33

$18 380 58,0 57 310 67,6 47
540 82,4 81 410 89,4 62

700 106,9 106 507 110,6 76

242 41,1 51 242 58,6 51

$20 390 66,2 83 350 84,8 74
550 93,3 117 460 111,5 98
700 118,8 148 564 136,7 120
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Pre-calculated values? — anchorage length

'g Rebar yield strength f,x=500 N/mm?, concrete C25/30, good bond conditions
© Anchorage Design Mortar Anchorage Desian value Mortar
E Rebar length value volume? length 9 volume?
§ [mm)] lpa [Mm] Nrd [kN] Vm [ml] lba [Mm] Nrd [kN] Vm [ml]
a1=02=03=04=0i5=1,0 ar=az=o4=1,0 oag0ras=0,7
n 266 49,6 75 266 70,9 75
o 410 76,5 116 380 101,3 107
% $22 560 104,5 158 500 133,3 141
% 700 130,6 198 620 165,3 175
= 290 59,0 122 290 84,3 122
Q 24 430 87,5 182 420 122,1 177
GE.) ¢ 560 114,0 236 550 160,0 232
< 700 142,5 296 676 196,6 285
O 302 64,0 114 302 91,5 114
925 430 91,2 162 430 130,3 162
570 120,9 214 570 172,7 214
700 148,4 263 700 2121 263

1) Values corresponding to the minimum anchorage length. The maximum permissible load is valid for “good bond conditions” as
described in EN 1992-1-1. For all other conditions multiply by the value by 0,7.
2)  The volume of mortar corresponds to the formula “1,2#(d¢2-ds?)*m*Ib/4” for hammer drilling

Pre-calculated values” — overlap length
Rebar yield strength fx=500 N/mm?, concrete C25/30, good bond conditions

Overlap Design Mortar Overlap Design Mortar
Rebar length value volume? length value volume?
[mm] lo [mm] Nrq [kN] Vi [ml] lo [mm] Nra [kN] Vi [ml]
o1=02=03=0=0s5=1 ,0 o1=03=04= 1,0 Q2 Or as= 0,7

200 13,6 15 200 194 15

8 240 16,3 18 210 20,4 16

¢ 280 19,0 21 220 21,3 17
322 21,9 24 226 21,9 17

200 17,0 18 200 24,2 18

10 270 22,9 24 230 27,9 21
¢ 340 28,8 31 250 30,3 23
403 34,2 36 281 34,1 25

200 20,4 21 200 29,1 21

12 290 29,5 31 250 36,4 26
390 39,7 41 290 422 31

483 49,2 51 338 491 36

210 249 25 210 35,6 25

14 330 39,2 40 270 45,8 33
450 53,4 54 330 56,0 40

564 67,0 68 394 66,8 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 87 451 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

700 106,9 106 507 110,6 76

300 50,9 64 300 72,7 64

$20 430 72,9 91 390 94,5 83
570 96,7 121 480 116,3 102
700 118,8 148 564 136,7 120

330 61,6 93 330 88,0 93
22 450 84,0 127 430 114,6 122
¢ 580 108,2 164 520 138,6 147
700 130,6 198 620 165,3 175
360 73,3 152 360 104,7 152
$24 470 95,7 198 470 136,7 198
590 120,1 249 570 165,8 241
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Pre-calculated values’ — overlap length
Rebar yield strength fix=500 N/mm?, concrete C25/30, good bond conditions

=T

Overlap Design Mortar Overlap Design Mortar
Rebar length value volume? length value volume?
[mm] lo [mm] NRrd [kN] Vm [ml] lo [Mm] NRrd [kN] Vm [ml]
a1=02=03=04=0i5=1,0 ar=az=o4=1,0 oag0ras=0,7
700 142,5 296 676 196,6 285
375 79,5 141 375 113,6 141
$25 480 101,8 181 480 145,4 181
590 125,1 222 590 178,7 222
700 148,4 263 700 2121 263

1) Values corresponding to the minimum anchorage length. The maximum permissible load is valid for “good bond conditions” as
described in EN 1992-1-1. For all other conditions multiply by the value by 0,7.
2) The volume of mortar corresponds to the formula “1,2#(d¢?-ds?)*m*Ib/4” for hammer drilling

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 NCL of EN 1992-1-1

fuk = f = k - fyx

Fitness for use

Some creep tests have been conducted in accordance with ETAG guideline 001 part 5 and TR 023 in the following
conditions: in dry environment at 50 °C during 90 days.
These tests show an excellent behaviour of the post-installed connection made with HIT-HY 170: low
displacements with long term stability, failure load after exposure above reference load.

Resistance to chemical substance

Chemical substance Comment Resistance
Sulphuric acid 23°C +
Alkaline medium pH =13,2, 23°C +

Installation temperature range
-5°C to +40°C

Service temperature range

Hilti HIT-HY 170 injection mortar may be applied in the temperature ranges given below. An elevated base material
temperature may lead to a reduction of the design bond resistance.

Temperature range

Base material
temperature

Maximum long term
base material
temperature

Maximum short term
base material
temperature

Temperature range |

-40 °C to +80 °C

+50 °C

+80 °C

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

cycling.

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

<
o Temperature Maximum working time Minimum curing time
g of the base material Tew tgel W
£ -5°C<Tems0°C? 10 min 12 hours
s 0°C<Tgus5°C? 10 min 5 hours
5°C<Tem=10°C 8 min 2,5 hours
0 10°C<Tem=20"°C 5 min 1,5 hours
2 20°C<Teu<s30°C 3 min 45 min
2 30°C=Tem=40"°C 2 min 30 min
o 1) The curing time data are valid for dry base material only. In wet base material the curing times must be doubled.
8
.aéa Setting information
6 Installation equipment
Rebar — size 8 | 910 | ¢12 | o014 | 16 | 918 | 920 | ¢22 | 924 | 425
Rotary hammer TE2(-A) — TE30(-A) TE40 — TE8O
Blow out pump (het < 10-d) -
Other tools Compressed air gun®
Set of cleaning brushes), dispenser, piston plug

c) 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)
d) 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 Bar diameter Minimum concrete cover cmin [mm]
method [mm] Without drilling aid | With drilling aid
Hammer drilling <25 30+006-22-¢ | 30+0,02-h22-¢ 7| B}
(HD) 0 =25 40+0,06-W=22-¢ | 40+0,02 k22 ¢ ._;-.\\\\\\\\\\\_.-Z;K' il
Compressed ¢ <25 50 + 0,08 - Iy 50 + 0,02 - Iy | i
air drilling (CA) o =25 60+0,08-W22-¢ | 60+0,02-h22-¢ ‘

Drilling and cleaning parameteres

Hammer drilling Comg:itlalsirfed air Brush Air nozzle
Rebar (HD) e A)g HIT-RB HIT-RB
do [mm)] size [mm]
dm —— [
ComE—
109 - 10 10
08 12 - 12 12
123 - 12 12
¢10 14 - 14 14
149 - 14 14
$12 16 - 16 16
- 17 18 16
18 - 18 18
¢14 - 17 18 16
$16 20 20 20 20
$18 22 22 22 22
25 - 25 25
620 - 26 28 25
$22 28 28 28 28
$24 32 32 32 32
$25 32 32 32 32

a) Maximum installation length [=250 mm.
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Drilling and cleaning parameters

<
Drill bit diameters do [mm] Installation size [mm] %
Rebar . — . £
Hammer drill Hollow Drill Bit Brush Piston plug E=
(HD) (HDB) HIT-RB HIT-SZ S
PSP =g S
$8 10/122 - 10/1293 -112 =
$10 12/149 14 12/149 12/149 ©
$12 14/162 16 (14 2) 14/169 147169 .S
014 18 18 18 18 E
$16 20 20 20 20 6
¢18 22 22 22 22
$20 25 25 25 25
$22 28 28 28 28
$24 32 32 32 32
$25 32 32 32 32
Dispensers and corresponding maximum embedment depth £y,max
Dispenser
Rebar HDM 330, HDM 500, HDE 500
Lumax [MmM]
¢8 to $16 1000
$18 to $25 700
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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 170.

Hammer drilled hole
For dry and wet concrete.

Hammer drilled hole with Hollow
Drilled Bit (HDB)

No cleaning required.

Manual cleaning (MC)
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.

HDM 330
HDM 500
HDE 500-A

ap’T <5°C/ 41
=

Injection system preparation.

Injection method for drill hole depth
hef £ 250 mm.

Injection method for drill hole depth

3 her > 250mm.

255
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Injection method for overhead
application.

Multimaterial

Setting element, observe working time

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

Apply full load only after curing time

“tcure“ .
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8 HIT-MM Plus injection mortar
g Anchor design (ETAG 001) / Rods&Sleeves / Concrete
g Injection mortar system Benefits
o Hilti HIT-MM Plus - Chemical injection faétening
g ST =T 300 ml foil pack - Two component hybrid mortar
< (also available as ) Rap|d euring _
© 500 ml foil pack) - Suitable for overhead fastenings
_S sl - Versatile and conventional
e handling
(] .
< _ Anchor rods: - Clean and simple in use
O b by HIT-V ,
(ee—— o i HIT-V-F - Small edge distance and anchor
HIT-V-R spacing
(M8-M16) - Always correct mixing ratio
Anchor rods:
m——— ) T HAS-(E)
= HAS-(E)R
(M8-M16)
Internally threaded

sleeves:

HIS-N

(M8-M16)

Load conditions

] (4] —
U (] 3 U' (3]
&~
Concrete Dry concrete  Wet concrete Static/
(non-cracked) guasi-static

Other information

A4

Installation conditions

“ 316
Hammer Corrosion
drilling resistance
Approvals / certificates
Description Authority / Laboratory No. / date of issue
Hilti Technical Data @ Hilti 2017-11-28

a) All data given in this section according to Hilti Technical Data.
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Basic loading data (for a single anchor)

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
— Non-cracked concrete C 20/25, fckcube = 25 N/mm?2
— Temperate range |
(min. base material temperature -40°C, max. long term/short term base material temperature: +24°C/40°C)

Multimaterial
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Embedment depth and base material thickness for HIT-V and HAS-(E) rods

Threaded rods M8 M10 M12 M16
Embedment depth Pet [mm] 80 90 110 125
Base material thickness h [mm] 110 120 140 161
Recommended loads 2 for HIT-V and HAS-(E) rods

Threaded rods M8 M10 M12 M16
Tension Nrec  [KN] 5,0 7,0 10,0 12,0

a) The data provided in the table is intended for product comparison only and not suitable for the complete design of an anchorage.

Materials

Material quality for HIT-V

Part

Material

Zinc coated steel

Threaded rod,

Strength class 5.8; Elongation at fracture A5 > 8% ductile

EESV(%EB ) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 pum
LT—F?\?dgeg Eg()j Strength class 8.8; Elongation at fracture A5 > 12% ductile
HAS-(EjR 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;
Elongation at fracture A5 > 8% ductile

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

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

Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN

10088-1:2014

Material quality for HIS-N

Screw 70

Part Material

HIS-N Internal threaded sleeve C-steel 1.0718; Steel galvanized = 5 um
Screw 8.8 Strength class 8.8, A5 > 8 % Ductile; Steel galvanized = 5 um
Internal threaded sleeve Stainless steel 1.4401,1.4571

HIS-RN Strength class 70, A5 > 8 % Ductile

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

Mar-2019
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Setting information

Installation temperature range:

0°C to +40°C

In service temperature range
Hilti HIT-HY MM+ injection mortar with anchor rods may be applied in the temperature ranges given below. An

elevated base material temperature leads 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

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

cycling.

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

Working time and curing time

Temperature of the base material Working time Minimum curing time
T tgel tcure1)
0°C 10 min 4h
O0°C<tmu<5°C 10 min 25h
5°C<mm=10°C 8 min 15h
10°C <tem=20°C 5 min 45 min
20°C<mms30°C 3 min 30 min
30 °C <18mM=<40 °C 2 min 20 min

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 HIT-V / HAS

Threaded rods M8 M10 M12 M16
Nominal diameter of drill bit do [mm] 10 12 14 18
Effect. anchorage depth Nef [mm] 80 90 110 125
Min. base material thicknes: hmin  [mm] 110 120 140 161
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18
Minimum spacing Smin  [mMm] 40 50 60 80
Minimum edge distance Cmin  [mm] 40 50 60 80
Torque moment Tmax  [Nm] 10 20 40 80
Marking of the
embedment depth
) Fixture
Bore hole depth hy = anchorage depth hes ole Thickness tz,
Thickness of concrete member h
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Setting details for HIS-N

Anchor size M8 M10 M12 M16
,t;li(t)mmal diameter of drill do [mm] 14 18 22 o8
Diameter of element d [mm] 12,5 16,5 20,5 25,4
Effective anchorage het  [mm] 12,5 16,5 205 170
depth
Minimum base material _
thickness hmin ~ [mMm] 120 146 169 226
Diameter of clearance
hole in the fixture dr [mm] 9 12 14 18
e A Saaage et he  [mm] 8-20 10-25 12-30 16-40
ength; min — max
Torgue moment Tmax  [Nm] 10 20 40 80
Minimum spacing Smin  [mMm] 60 75 90 115
Minimum edge distance  Cmin  [mm] 40 45 55 65

» Bore hole depth hy = o

Embedment depth hes

Installation equipment
Anchor size M8 | M10 | M12 | M16
Rotary hammer TE2 —TE16
Other tools blow out pump, set of cleaning brushes, dispenser

Drilling and cleaning parameters

. Brush Piston plug
HIT-V HIS-N Hammer drill HIT-RB e
HAS :
do [mm] size [mm]
o DRI c@ —— D=
o=
M3 - 10 10 -
M10 - 12 12 12
M12 M8 14 14 14
M16 M10 18 18 18
- M12 22 22 22
- M16 28 28 28

Mar-2019
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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-MM Plus.

Drilling

Hammer drilled hole (HD)

Manual cleaning (MC)
Non-cracked concrete only

for drill diameters do < 18 mm and drill
hole depth ho < 10-d.

Injection system

.=u:|:3]->

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500(-A

P 3000/3500

= 330ml/ 11.11l. 0zz 2x
F=3500ml/ 16.91l. 0z: 3x

Injection system preparation.

Injection system

v

Injection method for drill hole
depth

her £ 250 mm.

Setting element, observe working time
“twork",

[ irmr

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

261
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Multimaterial

Setting element for overhead
applications, observe working time “twork”
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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-MM Plus injection mortar
Anchor design (ETAG 029) / Rods&Sleeves / Masonry

Injection mortar system

Hilti HIT-MM Plus

SlL=T"1 P=ENE2"T0
300 ml foil pack

(also available as
500 ml foil pack)

It HIT-MM PLUS

Anchor rods:
HIT-V
HIT-V-R rods
(M8-M12)

Anchor rods:
HAS

HAS-E rods
(M8-M16)

Anchor rods:
HIT-IC
(M6-M12)

Internally threaded

00110 o sleeves:
HIS-N

HIS-RN sleeves
(M8-M12)

Sieve sleeves:
HIT-SC
(16-22)

Base material Load conditions

|

Solid brick Hollow brick Static/
quasi-static

Benefits

- Chemical injection fastening for
all type of base materials:

- Hollos and solid clay bricks,
sand-lime bricks, normal and
light weight concrete blocks,
aereated light weight concrete,
natural stones

- Two component hybrid mortar

- Rapid curing

- Flexible setting depth and
fastening thickness

- Suitable for overhead fastenings

- Versatile and conventional
handling

- Clean and simple in use

- Small edge distance and anchor
spacing

- Always correct mixing ratio

Installation conditions Other information

A4

o=
316
A >
Hammer / Variable Small edge Corrosion
rotary drilling  embedment distance and resistance

depth spacing

Approvals / certificates

Description Authority / Laboratory

No. / date of issue

Hilti Technical Data @ Hilti

2017-11-28

b) All data given in this section according to Hilti Technical Data.
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Static and quasi-static loading (for a single anchor)

<
@
All data in this section applies to: ‘g
— Load values valid for holes drilled with TE rotary hammers in hammering (solid bricks) / rotary (hollow bricks) =
mode. S
=
— Correct anchor setting (see instruction for use, setting details)
— Steel quality of fastening elements: see data below 7
—  Steel quality for screws for HIT-IC and HIS-N: min. grade 5.8 / HIS-RN: A4-70 g
— Threaded rods of appropriate size (diameter and length) and a minimum steel quality of 5.6 can be used o
©
Recommended loads Fr.c” for pull-out failure in [kN] =
HAS / HAS-E / HIT-V HIT-IC Lé’
Anchor size M8 | Mm10 | M2 M8 M10 M12 @
: <
Solid Masonry O
Solid clay )
brick Mz12/2,0 ~ Setng .1 g, 80 80 80 80 80
DIN 105/ depth
EN 771-1
foa)= 12 N/mm?2
Frec [kN] 0,9 1,5 1,5 0,9 1,5 1,5
M|
Hollow Masonry
Hiz 12 Sieve Sleeve HIT- 16x... 16x... [18x...]22x...| 16x... 16X... 16x...
DIN 105/ _
EN 771-1 Seting  romil 80 80 80 | 80 80 80 80
foa)= 12 N/mm?2 depth
F'Tﬂif?:_'u.
“:“ﬂ“ Frec [kN] 0,8 0,8 0,8 | 0,8 0,8 0,8 0,8

a) f, = brick strength
b) The data provided in the table is intended for product comparison only and not suitable for the complete design of an anchorage

Due to the wide variety of bricks site tests have to be performed for determination of load values for all
applications outside of the above mentioned base materials and / or setting conditions.

Materials

Material quality

Part Material
Threaded rod Strength class 5.8, EN ISO 898-1, A5 > 8% ductile
HIT-V, HAS-(E) Steel galvanized = 5 um, EN ISO 4042
Threaded rod Stainless steel grade A4, strength class 70; A5 > 8% Ductile
HIT-V-R / HAS-(E)R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 EN 10088
HIT-IC sleeve Carbon steel; galvanized to min. 5 um
HIS-N C-steel 1.0718, EN 10277-3, Steel galvanized = 5um EN ISO 4042
HIS-RN Stainless steel 1.4401 and 1.4571 EN 10088
Washer Steel galvanized EN ISO 4042
ISO 7089 Stainless steel, EN 10088: 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Strength class 8 ISO 898-2
Nut Steel galvanized =5 ym EN ISO 4042
EN ISO 4032 Strength class 70 EN ISO 3506-2, stainless steel grade A4,
EN 10088: Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
HIT-SC sleeve PA/PP
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Setting information

Installation temperature range:
Solid masonry: 5°C to +40°C
Hollow masonry: -5°C to +40°C

In service temperature range
Hilti HIT-HY MM+ injection mortar with anchor rods may be applied in the temperature ranges given below. An

elevated base material temperature leads 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

Temerature 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.

Working time and curing time

Temperature of the Maximum working time Minimum curing time
base material twork teure
0°C<Teu<s5°C? 10 min 6h?
5°C<Teus10°C 8 min 3h
10°C<Tem=20°C 5 min 2h
20°C<Tem=30°C 3 min 60 min
30°C<Tem<40°C 2 min 45 min
a) For hollow bricks only.
Setting details for solid bricks
HIT-V HAS / HAS-E | HAS-R
Anchor size M3 M10 M12 M3 M10 M12 M16
Sieve sleeve HIT-SC - - - - - - -
lt;li?mlnal diameter of drill do [mm] 10 12 14 10 12 14 18
Effective anchorage and
drill hole depth het  [mm] 80 80 80 80 90 110 125
Hole depth ho [mm] 85 85 85 85 95 115 130
Minimum base material -\ © =y | 115 115 115 110 120 140 170
thickness
Diameter of clearance
hole in the fixture de[mm]| 9 12 14 9 12 14 18
Min. spacing Smin  [Mm] 100 100 100 100 100 100 100
Min. edge distance Cmin  [Mm] 100 100 100 100 100 100 100
Torque moment Tmax [NmM] 5 8 10 5 8 10 10
Filing volume [ml] 4 5 7 4 6 10 15
d Tin:l
o] % COOUTNONODIL N [¢)] |
K “)_*KA,
L~
i
- hD -
- o >
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Setting details for solid bricks

<
HIT-IC HIS-(R)N o)
Anchor size M3 M10 M12 M3 M10 M12 g
Sieve sleeve HIT-SC - - - - - - =
Nominal diameter of dfrill =
bit do  [mm] 14 16 18 14 18 22
Effective anchorage and =
drill hole depth het  [mm] 80 80 80 90 110 125 S
O
Hole depth ho [mm] 85 85 85 95 115 130 %
Minimum base material A —
thickness Amin ~ [Mm] 115 115 115 120 150 170 S
Diameter of clearance e
hole in the fixture dr [mm] 9 12 14 9 12 14 e
Length of bolt . min. 8 min. 10 min. 12 O
engagement hs  [mm] min. 10 —max. 75 max.20 | max.25 | max. 30
Min. spacing @ Smin  [Mmm] 100 100 100 100 100 100
Min. edge distance Cmin  [Mm] 100 100 100 100 100 100
Torque moment Tmax [NmM] 5 8 10 5 8 10
Filing volume [ml] 6 6 6 6 10 16
HIT-IC HIS-N/RN
hs he
ds
Tinst
Y Y 1
do | X = N A ; E_ |
'3
=
A\
_ Mgt - - het -
- hy o - h, _
hITliﬂ i h-“i” -
| L
Setting details for hollow bricks
HAS / HIT-V
Anchor size M6 M8 M10 M12
Sieve sleeve HIT-SC|12x50 | 12x85 | 16x50 | 16x85 | 16x50 | 16x85 | 18x50 | 18x85 | 22x50 | 22x85

Nominal diameter of drill

bi do [mm]| 12 | 12 | 16 | 16 | 16 | 16 | 18 | 18 | 22 | 22

Effective anchorage and

drill hole depth het [mm] | 50 80 50 80 50 80 50 80 50 80

Hole depth ho [mm]| 60 95 60 95 60 95 60 95 60 95

Minimum base material

. hmin ~ [Mmm] 80 115 80 115 80 115 80 115 80 115
thickness

Diameter of clearance

hole in the fixture di [mm]| 7 7 9 9 12 12 14 14 14 14
Min. spacing @ Smin [mm] | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Min. edge distance @ Cmin [mm] | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Torque moment Tmax [NM] 3 3 3 3 4 4 6 6 6 6

Filing volume [mI] 12 24 18 30 18 30 18 36 30 55
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Setting details for hollow bricks
HIT-IC
Anchor size M3 M10 M12
Sieve sleeve HIT-SC 16x85 18x85 22x85
Ei?mlnal diameter of drill do [mm] 16 18 29
Effective anchorage and
drill hole depth her  [mm] 80 80 80
Hole depth ho [mm] 95 95 95
M!mmum base material B [mmM] 115 115 115
thickness
Diameter of clearance
hole in the fixture di [mm] o 12 14
Length of bolt hs  [mm] min. 10 — max. 75
engagement
Min. spacing @ Smin  [mm] 100 100 100
Min. edge distance @ Cmin  [mm] 100 100 100
Torque moment Tmax [NmM] 3 4 6
Filing volume [ml] 30 36 45
g e g e S [ i
Y L= =T Q [
do | =XX&EP @ ﬁ
A i) oy o 7; —
ol == v =S e
- et o
h, N
- hmin >
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Drilling and cleaning parameters for solid bricks

=T

T
. Brush Piston plug o
HIT-V Hammer drill ]
HAS HIT-IC HIS-N ! HIT-RB HIT-SZ E
do [mm] size [mm] =
=
s NN ] D - D=
— 5
M3 - - 10 10 - 5
M10 - - 12 12 12 %
M12 M8 M3 14 14 14 —
- M10 - 16 16 16 S
M16? M12 M10 18 18 18 =
- - M12 22 22 22 e
a) Only for HAS (-E) threaded rods. (@)
Drilling and cleaning parameters for hollow bricks
HIT-V (-R) Hammer drill Brush Piston plug
HAS (-E) HIT-IC + sieve sleeve HIT-RB HIT-SZ
+ sieve sleeve do [mm] size [mm]
hunas| ] c:‘_\—}x
] - [ D=
“E=H : —
M6 - 12 12 12
M8 - 16 16 16
M10 M8 16 16 16
M12 M10 18 18 18
M12 2 M12 22 22 22

b) M12 with sieve sleeve SC22x50

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 MM+.

oho s
ﬁ‘/‘r /@ In hollow bricks: rotary mode
WAVY
o' .
S ‘ -
d@ 4T In solid bricks: hammer mode
Cleaning

Manual cleaning (MC)
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Instructions for solid bricks without sieve sleeve
Injection system

HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A)
P 3000/3500

= 330ml 2x
== 500ml: K

/T<5°0/41°F; ax

Multimaterial

Injection system preparation.

Injection method for drill hole
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Setting the element

hef

Presetting element, observe working
______ m time nt k"
work
B

/¢
4

y 4

Loading the anchor: After required
~~~~~~ curing time tcure the anchor can be
loaded.

Instructions for hollow and solid bricks with sieve sleeve
Praparation of the sieve sleeve

mﬁt‘mg L
@3‘ " Close lid and insert sieve sleeve
===y S, = R Y manually
| i
= 330ml 2X
== 500 ml: 3x
/T<5°C/41°F: ax

Injection system preparation.

_ HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500(-A) —
P 3000/3500 = =d=f

Injection system: hollow bricks
OOy |
=y)

(ﬂﬁ m@

Installation with sieve sleeve HIT-SC
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Setting the element T
o)

i ©

elole of : . =

I G Presetting element, observe working =
e time “twork”, =

&

o)

e

O

S

Loading the anchor: After required —

- : @

-—U curing time tcure the anchor can be o
loaded. S

)

<

@)
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HIT-1 / HIT-1 CE injection mortar
Anchor design (ETAG 001) / Rods&Sleeves / Concrete

Multimaterial

Injection mortar system Benefits

- Chemical injection fastening

- Two-component hybrid mortar
Hilti HIT-1/ HIT-1 CE - Rapid curing

300 ml tube cartridge - Suitable for overhead fastenings

- Versatile and convenient handling
- Clean and simple in use
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- Small edge distance and anchor
spacing

Anchor rods: L .
- Always correct mixing ratio

HIT-V(F)
HIT-V-R - In-service temperatures:

HIT-V-HCR
(M8-M16)

Load conditions

IERS —
b~ b
Concrete Dry concrete ~ Wet concrete Static/
(non-cracked) guasi-static
Installation conditions Other information
¥y
— C€
T rx®
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 @ | TTIC, Prague ETA-17/0005 / 2017-02-20

a) All data given in this section according to ETA-17/0005, issue 2017-02-20.
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Static and quasi-static loading (for a single anchor)

<
(3
All data in this section applies to g
- Non-cracked concrete C 20/25, fck.cube = 25 N/mm? =
- Load values valid for holes drilled with TE rotary hammers in hammering mode §
- Diamond coring is not permitted
- Correct anchor setting (see instruction for use, setting details) n
- No edge distance and spacing influence )
- Embedment depth, base material thickness, as specified in the tables =
- Base material temperature during installation and curing must be between 0°C through +40°C %
- Temperature range | and Il, as specified in the tables =
- Steel failure o
e
Recommended loads for tension loading g
Threaded rod HIT-V 5.8 ‘ M3 M10 M12 M16 O
Temperature range | (24/40°C)
Embedment depth Nef,min [mm] 60 60 70 80
Base material thickness h [mm] 100 100 100 116
Tensile load Nrec [kN] 4,2 5,2 7,3 9,6
Embedment depth Nef,10d [mm] 80 100 120 160
Base material thickness h [mm] 110 130 150 196
Tensile load Nrec [kN] 5,6 8,7 12,6 19,2
Embedment depth hef,20d [mm] 160 200 240 320
Base material thickness h [mm] 190 210 270 356
Tensile load Nrec [kN] 8,7 13,8 20,1 37,4
Temperature range Il (50/80°C)
Embedment depth Nef,min [mm] 60 60 70 80
Base material thickness h [mm] 100 100 100 116
Tensile load Nrec [kN] 3,0 3,7 52 7,2
Embedment depth et 10d [mm] 80 100 120 160
Base material thickness h [mm] 110 130 150 196
Tensile load Nrec [kN] 4.0 6,2 9,0 14,4
Embedment depth Nef,20d [mm] 160 200 240 320
Base material thickness h [mm] 190 210 270 356
Tensile load Nrec [kN] 8,0 12,5 18,0 28,7

Recommended loads for shear loading

Threaded rod HIT-V 5.8 M3 M10 M12 M16
Shear load Vrec [KN] 51 8,6 12,0 22,3
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Materials

Mechanical properties

Anchor size M8 M10 M12 M16
HIT-V 5.8 500 500 500 500
Nominal tensile HIT-V 8.8 800 800 800 800
—————— [N/mm?]
strength fuk HIT-V-R 700 700 700 700
HIT-V-HCR 800 800 800 800
HIT-V 5.8 400 400 400 400
Yield strength  HIT-V 8.8 640 640 640 640
—————— [N/mm?]
fyk HIT-V-R 450 450 450 450
HIT-V-HCR 640 640 640 640
Stressed Cross™ yry [mm 36,6 58,0 84,3 157
section As
Momentof 7y [mm?] 31,2 62,3 109 277
resistance W
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) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 um
Threaded rod, Strength class 8.8; Elongation at fracture A5 > 12% ductile
HIT-V 8.8 (F) Electroplated zinc coated > 5um; (F) hot dip galvanized = 45 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

HIT-V-R Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
Washer Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4439, 1.4362 EN 10088-1:2014

High corrosion resistant steel

Threaded rod,

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

HIT-V-HCR High corrosion resistance steel 1.4529; 1.4565;
Washer High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
Nut High corrosion resistant steel 1.4529, 1.4565 EN 10088-1:2014
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Setting information

Installation temperature range:
+5°C to +40°C

Service temperature range

=T

Hilti HIT-1 / HIT-1 CE 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

Maximum short term
base material

temperature temperature
Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range |l -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 of the base material Tgm

Maximum working time twork

Minimum curing time tcure

-5°C=<Teu<0C 1,5h 6h
0°'C=<Tew<b5C 45 min 3h
5°C<Tem<10°C 25 min 2h
10°C<Temu<15°C 20 min 100 min
15°C<Tem<20°C 15 min 80 min
20°C<Tem<30°C 6 min 45 min
30°C<Tem<34°C 4 min 25 min
35°C<Tem<40°C 2 min 20 min

Setting details

Threaded rod - size M8 M10 M12 M16
Nominal diameter of drill bit do [mm] 10 12 14 18
Nominal diameter of element  d  [mm] 8 10 12 16
Maximum diam_eter of_ & [mm] 9 12 14 18
clearance hole in the fixture

Diameter of steel brush do [mm[ 10 12 14 16
M!mmum base material hmin [mm] het + 30 mm = 100 mm het + 2o
thickness

Effective anchorage depth ~ hefmin [mm] 60 60 70 80
(= drill hole depth) her = ho hefmax [mm] 160 200 240 320
Minimum spacing Smin  [mm] 40 50 60 80
Minimum edge distance Cmin  [mm] 40 50 60 80

Mar-2019
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Installation equipment

<
g Anchor - size M8 M10 | M12 | M16
£ Rotary hammer TE2(-A) — TE30(-A)
S Blow out pump (her < 10-d)
= Other tools Compressed air gun®
Set of cleaning brushes®), dispenser, piston plug
w a) Compressed air gun with extension hose for all drill holes deeper than 250 mm (for M8 to M12) or deeper than 20-¢ (for ¢ > 12 mm)
g b)  Automatic brushing with round brush for all drill holes deeper than 250 mm (for M8 to M12) or deeper than 20-¢ (for ¢ > 12 mm)
=
©
©
Q
qE) Parameters of cleaning and setting tools
6 Drill and clean [mm] Installation
HIT-V - Brush Piston plug
Hammer drilling HIT-RB HIT-SZ
\
o T - D=
G
M8 10 10 10
M10 12 12 12
M12 14 14 14
M16 18 18 18

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-1 / HIT-1 CE.

Drilling
L Hammer drilled hole (HD)
. For dry and wet concrete only
do
Cleaning

Manual cleaning with machine
brushing (MCMC)

For drill diameters do < 20 mm and drill
hole depth ho< 10-d.

Compressed air cleaning with
machine brushing (CACMB)

For drill diameters do and all drill hole
depth ho.
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Injection system
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Multimaterial

Injection system preparation

Injection method for drill hole depth
(approx.2/3 full)
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Depressurization of the dispenser.

=l @ Injection method for overhead

application and/or installation with
embedment depth hef> 250 mm.

Setting the element

Setting the element, observe working
time “twork”,

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

Loading the anchor: After required
curing time teure the anchor can be
loaded.
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HIT-1 / HIT-1 CE injection mortar
Anchor design (ETAG 029) / Rods&Sleeves / Masonry

Injection mortar system

Base material

Hilti HIT-1/ HIT-1 CE

300 ml tube cartridge

Anchor rod:
HIT-V

HIT-V-F
HIT-V-R
HIT-V-HCR rods
(M8-M12)

Sieve sleeve:
HIT-SC
(16)

Load conditions

Benefits

- Hollow and solid masonry: clay
bricks

- Two-component hybrid mortar

- Rapid curing

- Suitable for overhead fastenings

- Versatile and convenient handling

- Flexible setting depth and
fastening thickness

- Small edge distance and anchor
spacing

- Mortar filling control with HIT-SC
sleeves

[I—
Solid bricks Hollow bricks Static/
quasi-static
Installation conditions
&
Hammer/rotary
drilling
Approvals / certificates
Description Authority / Laboratory No. / date of issue

Hilti Technical Data @

Hilti

2017-11-28

b) All data given in this section according to Hilti Technical Data.
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Static and quasi-static loading (for a single anchor)

©
All data in this section applies to %
- Load values valid for holes drilled with TE rotary hammers in hammer mode for solid bricks E
- Load values valid for holes drilled with TE rotary hammers in rotary mode for hollow bricks g
- Correct anchor setting (see instruction for use, setting details)
- Steel quality of fastening elements: see data below v
- Threaded rods of appropriate size (diameter and length) and a minimum steel quality of 5.6 can be used )
- Base material temperature during installation and curing must be between 0°C through +40°C =
c
Recommended loads for solid bricks ‘_5
Anchor size M8 M10 M12 8
Sieve sleeve HIT-SC - 16x85 - 16x85 - 16x85 =
Compressive strength fo [N/mm?] 28 28 28 28 28 28 8
Effective anchorage depth het [mm] 80 80 90 80 100 80 @)
Tensile load 40°C/24°C Nreo [KN] 0,7 0,9 0,7 0,9 0,7 0,9
80°C/50°C 0,4 0,6 0,4 0,6 0,4 0,6
Shear load Vrec [kN] 1,3 1,3 1,7 1,6 2,5 1,7

Recommended loads for hollow bricks

Anchor size M8 M10 M12
Hollow bricks type HzL 12 | PSPRIO | yzy 12 | DOPRIO | iz 45 | DopRlo
ni Uni Uni
Sieve sleeve HIT-SC 16x85 16x85 16x85
Compressive strength fo [N/mm?] 12 28 12 28 12 28
Effective anchorage depth Ret [mm] 80 80 80 80 80 80
Tensile load 40°C/24°C Nieo [KN] 0,35 0,25 0,35 0,25 0,45 0,35
80°C/50°C 0,20 0,15 0,20 0,20 0,25 0,20
Shear load Vrec [KN] 1,40 0,85 1,40 0,85 1,40 0,85

Due to the wide variety of bricks, site tests have to be performed for determination of load values for all
applications outside of the above mentioned base materials and/or setting conditions.

Materials

Material quality

Part Material

Strength class 5,8, A5 > 8% ductile
Electroplated zinc coated > 5um

(F) Hot dip galvanized = 45 um
Strength class 8,8, A5 > 12% ductile
Electroplated zinc coated > 5um

Threaded rod
HIT-V 5,8 (F)

Threaded rod

HIT-V 8,8 (F) (F) Hot dip galvanized > 45 um
Threaded rod Strength class 70 for < M24 and class 50 for > M24, A5 > 8% ductile
HIT-V-R Stainless steel 1,4401; 1,4404; 1,4578; 1,4571; 1,4439; 1,4362
Threaded rod Strength class 70 for < M24 and class 50 for > M24, A5 > 8% ductile
HIT-V-HCR High corrosion resistance steel 1,4528; 1,4565;
Electroplated zinc coated = 5 um, hot dip galvanized = 45 um
Washer Stainless steel 1,4401, 1,4404, 1,4578, 1,4571, 1,4439, 1,4362 EN 10088-1:2014

High corrosion resistant steel 1,4529, 1,4565 EN 10088-1:2014

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

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

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

Stainless steel 1,4401, 1,4404, 1,4578, 1,4571, 1,4439, 1,4362 EN 10088-1:2014
Strength class of nut adapted to strength class of threaded rod,

High corrosion resistant steel 1,4529, 1,4565 EN 10088-1:2014

HIT-SC sleeve Frame: FPP 20T, Sieve: PA6,6 N500/200

Nut
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g Setting information
g Installation temperature range:
0°C to +40°C
&
o Service temperature range
= Hilti HIT-1 / HIT-1 CE 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,
_8 Base material Maximum long term | Maximum short term
£ Temperature range base material base material
() temperature
e temperature temperature
O Temperature range | -40 °C to +40 °C +24 °C +40 °C
Temperature range Il -40 °C to +80 °C +50 °C +80 °C

Working time and curing time:

Temperature of the base material Maximum working time twork Minimum curing time tcure
0°C=Tem<5C 45 min 3h
5°C<Tem<10°C 25 min 2h

10°C<Tem<20°C 15 min 100 min
20°C<Tem<30°C 6 min 45 min
30°C<Tem<40C 2 min 25 min

Setting details for solid bricks

Anchor size M8 M10 M12
Sieve sleeve HIT-SC - 16x85 - 16x85 - 16x85
Nominal diameter of drill bit  do [mm] 10 16 12 16 14 18
Max,_d|amef[er of clearance di [mm] 9 9 12 12 14 14
hole in the fixture
Effective anchorage depth et [mm] 80 80 90 80 100 80
Hole depth ho [mm] 80 95 90 95 100 95
Minimum base material hmin [mm] | 115 115 115 115 115 115
thickness
Torque moment Tmax [Nm] 6 6 10 8 10 8
z:/
o
“Ald
v ,;)’L i Tinst
T v’”«*v* TR GV A [tk
o B i)
A /" 7T
] [ -
] Aoy

- Pt

o
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Setting details for hollow bricks =
M3 M10 M12 'E,
Doppio Doppio Doppio &
Anchor Size HLZ2 ) Py | HR22 | g | HRZZ ) Ty S
Sieve sleeve HIT-SC 16x85 16x85 16x85 =
Nominal diameter of drill bit  do [mm] 16 16 18 "
Max, diameter of clearance )
hole in the fixture d [mm] ° 12 14 <
Effective anchorage depth  her [mm] 80 80 80 =
Hole depth ho [mm] 95 95 95 ©
. N (&]
Minimum base material _ =
thickness Nimin [mm] 115 115 115 %
Torque moment Tmax [Nm] 4 4 4 o
Y
do
A
- hrnin -
Installation equipment
Anchor - size M8 | M10 | M12
Rotary hammer TE2(-A) — TE30(-A)
Blow out pump
Other tools Set of cleaning brushes, dispenser
Cleaning and setting parameters for solid and hollow bricks
Drill and clean [mm]
Sieve sleeve
HiTy it Hammer drillin Bl
9 HIT-RB
[~
M8 2 - 10 10
M102 - 12 12
M122 - 14 14
M3 HIT-SC 16x85 16 16
M10 HIT-SC 16x85 16 16
M12 HIT-SC 18x85 18 18

a) Installation without the sieve sleeve HIT-SC can be used only in case of solid bricks.
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Setting instructions

Multimaterial

*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-1 / HIT-1 CE.

Drilling

s * * 9

ar g
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In hollow bricks: rotary mode

In solid bricks: hammer mode

Manual cleaning (MC)

Instructions for solid bricks without sieve sleeve
Injection system

——_
&‘

R

Injection system preparation.

Injection method for drill hole

Presetting element, observe working
time “twork",

Loading the anchor: After required
curing time tcure the anchor can be
loaded.
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Instructions for hollow and solid bricks with sieve sleeve
Praparation of the sieve sleeve

Multimaterial

Close lid and insert sieve sleeve
manually

Injection system
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Injection system preparation.

Installation with sieve sleeve HIT-SC

Presetting element, observe working
time “twork",

Loading the anchor: After required
curing time tcure the anchor can be
loaded.
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HIT-HY 270 injection mortar
Anchor design (ETAG 029) / Rods&Sleeves / Masonry

Injection mortar system

I:L'th LT ‘ Hilti HIT-HY 270

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

Hilti HIT-HY 270 Hilti HIT-HY 270

Anchor rod:
HIT-V

HIT-V-F
HIT-V-R
HIT-V-HCR rods
(M6-M16)

Internally threaded
sleeve:
HIT-IC (M8-M12)

Sieve sleeves:
HIT-SC (12-22)

Base material Load conditions

Benefits

- Chemical injection fastening for
the most common types of base
materials:

- Hollow and solid clay bricks,
calcium silicate bricks, normal
and light weight concrete blocks

- Two-component hybrid mortar

- Versatile and convenient
handling with HDE dispenser

- Flexible setting depth and
fastening thickness

- Small edge distance and anchor
spacing
- Suitable for overhead fastenings

ﬁ
Solid brick Hollow brick Static/ Fire
quasi-static resistance
Installation conditions Other informations
- CE |4h] ek
316 | |highMo
Hammer Variable Small edge European CE Corrosion High PROFIS
drill bit embedment distance and Technical conformity resistance corrosion Engineering
(Hammer depth spacing Assessment resistance design
mode and software
rotary mode)
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European technical assessment DIBt, Berlin ETA-13/1036 / 2017-12-12
Hilti Technical Data @ Hilti 2017-12-12
Fire test report MFPA, Leipzig PB 3.2/14-179-1/ 2014-09-05

a) Hilti Technical Data is based on testing and assessment by Hilti following EAD 330076-00-0604, EOTA TR053 and TR054
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Brick types and properties

Instruction to this technical data

— Identify/choose your brick (or brick type) and its geometrical/physical properties on the following tables.

Information about edge and spacing criteria is available on page 5.

— The pages reffered on the last column of the table below contain the design resistance loads for pull-out
failure of the anchor, brick breakout failure and local brick failure for each respective brick. Notice that the
data displayed on these tables is only valid for single anchors with distance to edge such that loading
capacity is not influenced by it — for other cases not covered, use PROFIS Engineering software, consult
ETA-13/1036 or contact Hilti Engineering Team.

— The resistance loads provided by this technical data manual are valid only for exact same masonry unit (hollow
bricks) or for units made of the same base material with equal or higher size and compressive strength (solid

bricks). For other cases, on-site tests must be performed-please consult page 18.

Masonry
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Interior dimensions

Exterior brick dimensions of the majority of the holes

el —— g toz
h % g h | .
/ 1o
b b )
| ‘iﬁ' to1 a4 ty
Generic bricks Bricks HC5, CC1 and CC2

Brick types and properties

Brick . Size to t a fo
code Data Brick name Image [mm] (mm] | [mm] | [mm] | [NNmm?] | [kg/dm?] Page
Solid clay
. . . =240 12
SC1 | ETA SO':S"ZC'%IE”C" b: 2115| - - - 20 2,0 8
' h: =52 40
. . . =240
sc2 | eta | Solid clay brick b: 2115| - . . 10 2,0 9
Mz, NF 20
h: 272
. . l: =240
sc3 | ETA SO'E;'%E'C" b: 2115 - i i ;é 2,0 9
' h: 2113
- I: 215
sca Hilti | UK Lon(_jon yellow b 100 ) ) ) 16 15 10
Data Multi Stock :
h: 65
Hilti Australian |I: 230
SC5 Data common |b: 110 - - - 25 2,0 10
dry pressed h: 76
Hollow clay
HC1 ETA Hollow clay brick ng”? Ib ggg to: 12 |tiy: 11 |aq: 10 12 14 10
Hlz, 10DF ’ ) to2: 15 ([t2: 15 |a2: 25 20 ’
h: 238
o Italy I: 300 } ) )
HC2 gzlilttela Mattone b: 245 :°1j 3 :'1jg :‘j gé 16 1,0 10
Alveolater 50 h: 185 | % 12: 2
o . -|1: 300 . i .
HC3 Hilti Spain _ “b: 192 to1: 9 t|1: 7 a1: 17 22 0.9 10
Data Termoarcilla ) to2: 9 (t2: 7 az: --
h: 190
HC4 gz;tltt; Wienerberger | |131y Ml b: 135 :°1j o :'1j; o ! 0,9 10
Thermobrick | A=l=MBRESEE . 13g | loz: 12: 2
N . |I: 232
Hilti Spain . to:9 (t1:8 a. 28
HC5 Data Hueco doble Ej %5 to2: 9 [t2:8 ax 28 4 038 11

Mar-2019 284



P - a
< Brick . Size to ti a fo
c
% code Data Brick name Image [mm] [mm] |[mm] [[mm] | [NNmm?] | [kg/dm?] Page
= o Belgium I: 285
HC6 I';a"tt;l Wienerberger b: 135 :°1j 12 :“: ig 211 %i 41 1,2 11
Powerbrick llh: 135 | 12: z
(%) - I: 240
= Hilti Italy to1: 12 |ti4: 10 |aq: 22
o HC7 . . i b: 12 27 1,1 11
2—;) C Data Doppio uni E: 128 to2: 12 |t2: 12 |a2: 24 '
© - . I: 240
— Hilti Spain )|, . tor: 13 (ti1: 7 a: 30
_S HC8 Data | Ladrillo cara vista 1 Ej }1;5 to2: 16 [t 7 az: 33 42 1.2 11
= :
[} o Spain P I: 240 : . .
- Hilti : L1111 Nm tor: 17 (ti1: 7 ai: 29
O HC9 Clinker issssr- |b: 115 | _ _ 78 13 11
Data |\ editerraneo | oom et 4g |tz 17t 7 @22 29
Le1o | Hilt UK X 'b o w23 |tw2s Japss | L6 "
Data | Nostell red multi h: 65 to2: 21 |tz -- az: 56 !
Hilt Australian |1 380 1420 [ta:16 |ar 25
. 01. 1. 1.
HC11 Data |common standard Ej %6130 to2: 16 |t2: 20 |az: 36 84 1.5 12
Clay Ceiling
Clay ceiling brick |l 250 tor: 12 [t 7 a;: 14
cc1 ETA 'Ib: 510 ) ) ) 3 1,0 12
DS-l,O h: 180 to2: 12 ([t 7 az: 32
- |l 250
Hilti Italy T 1 N tor 9 [t:7 |ar 69
CC2 | Data | Mattonerosso | Www. | Jo0 |29 |27 |azs5 | 2 0,6 12
Solid Calcium Silicate
Sy . . =240
scs1 | ETA | SOl siiea brick b: >115| - . . - 2,0 12
’ h: 2113
- . , . 2248 12
scs2 | ETA SO"ng"'ggE”Ck b: =240 - - - 20 2,0 13
' h: =248 28
Hollow Calcium Silicate
Hollow silica brick | | 811 | 2% i34 [6e11 |ans2 | 12
,‘ i 01- . 1:
HCSL | ETA KSL, 8DF ] a E; ;gg to2: 22 [t 20 |az52 | 20 L4 13
Hilti Germany 8%%e l: 240 tor: 18 |ti: a:
. 01. 1. == 1. =~
HCSZ | pata KSL 12 e il |20 [te - |an- 12 16 13
Solid Light weight concrete
Solid lightweight I =240
SL\lNC ETA concrete brick b: 2115 - - - g 0,9 14
Vbl, 2DF h: 2113
- I: 550
SLWC | Hilti Sweden b: 190 i i i 3 06 14
2 Data Lecatyp 3 h: 190
o Italy I: 380
SLZVC SE;I:; "Tufo" volcanic b: 270 - - - 4 1,2 14
rock h: 270
Hollow Light weight concrete
Hollow I 495
HLW lightweight N to1: 25 | t1: 35 jas: 196 2
C1 ETA concrete brick E: ggg to2: 51 | ti2: 36 |az: 52 6 0.7 14
Hbl, 16DF '
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Brick . Size to t a fo o]
code Data Brick name Image [mm] [(mm] | [mm] | [mm] | [N/mm?] | [kg/dm?] Page
- I: 248
HLWC | Hilti Germany b: 300 tor: 17 |tn: 24 |aq: 87 > 06 14
2 Data Hbl 2 h 248 to2: 21 |ti2: 22 |a2: 40 '
- I: 248
HLWC | Hilti Germany b 240 to1: 48 |tu:-- |aq: 140 4 07 15
3 Data Hbl 4 : to2: 41 |ti2: 62 |az2: 49 '
h: 248
Solid Normal weight concrete
Solid normal I =240
SCNlN ETA | weight concrete b: 2115 - - - 166 2,0 15
brick Vbn, 2DF h: 2113
- UK I: 440
SCN;N g:;ltt; Dense Concrete ' b: 100 - - - 14 2,0 15
b=100mm h: 215
- UK I: 440
SCNL\%N [')"6':; Dense concrete ' b: 140 - - - 14 2,0 15
b=140mm h: 215
Hollow Normal weight concrete
Hollow normal I 500 _ _ _
HNW ETA | weight concrete b: 200 to1: 15 tn: 15 a1: 133 4 0.9 15
C1 brick parpaing h: 200 to2: 15 |t2: 15 |a2: 75 10
HNW Hilti Italy Ib 288 to1: 30 [tiy: 30 |a4: 200 8 10 16
Cc2 Data Blocchi Cem : to2: 30 |t2: -- |a2: 135 '
h: 200
- I: 365
HNW Hilti Germany b: 240 to1: 26 |tin: 26 |aq: 128 4 14 16
C3 Data Hbn 4 : to2: 35 |ti2: 26 |az: 62 10 '
h: 238
HNW Hilti UK l: 440 tor: 48 |ti4: 40 |aq: 150
. = ) . 01- 1. 1.
c4 Data (b:215 mm) = b 215 to2: 48 |ti2: -- az: 120 10 1.2 16
h: 215
HNW Hilti UK l: 440 tor: 48 |ti4: 48 |aq: 150
. 01- 1. 1.
C5 Data (b=138 mm) g _—— b: s to2: 38 |t - |az2: 60 13 1.5 16
h: 215
HNW Hilti UK Ib ;]jg to1: 30 |t4: 30 |a¢: 50 7 13 16
C6 Data (b=112 mm) : to2: 30 |tz -- |@2: 50 '
h: 215
- . I: 600
HNW Hilti | Finland Standard | b: 500 to1: 32 |t: 32 |a1: 62 6 09 16
Cc7 Data concrete brick h: 92 to2: 15 |ti2: - |a2: 62 '
- . = [ 390
HNW Hilti Australian block b: 190 to1: 30 |ti: 30 |aq: 150 15 11 16
C8 Data system 200 - to2: 30 |ti2: - |a2: 130 '
h: 190
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Anchor installation parameters

Brick position: Spacing and edge distance:
C ® .
Head ls.
eaaqer ° S" .‘L
S
Stretcher

Header (H): The longest dimension of the brick

represents the width of the wall — ¢ - Distance to the edge
— s|| - Spacing parallel to the bed joint
Stretcher (S): The longest dimension of the brick — si - Spacing perpendicular to the bed joint

represents the length of the wall

Allowed anchor positions:

Edge

287

— This FTM includes the load data for single anchors in masonry with
a distance to edge equal to or greater than c".

Technical load data in FTM
— c*is the distance from the anchor to the edge of the wall, such that

= the loading capacity of the anchor is not influenced by the edge.
FASTENING
““““““ - — Minimum spacing between anchors = MAX (3 x hef ; size of brick in

respective direction). This applies for a (conservative) manual
design/calculation of a baseplate using the load tables in this
manual.

— For an optimized design or cases not covered in this technical data,
including anchor groups, please use PROFIS Engineering software
or consult ETA-13/1036.

PROFIS Engineering software interface:

IE\ ’z‘}ﬂ T HIT-HY 270+ HTVESMIZ.. ~
S| 2 Smin]
SL 2 SpyinlL

S

S| 2 Smin|
SL 2 Syt '

z fLX E
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Anchor dimensions for HIT-V

)

Anchor size M6 M8 Mio | M2 [ Mm16 5

Embedment |with HIT-SC het  [mm] Variable length from 50 to 160 ‘25
depth without HIT-SC Variable length from 50 to 300

Anchor dimensions for HIT-IC g

Anchor size M8x80 M10x80 M12x80 =

Embedment depth het  [mm] 80 80 80 %

©

Q

Design g

<

(@)

— Anchorages are designed under the responsibility of an engineer experienced in anchorages and masonry work.

— Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The position
of the anchor is indicated on the design drawings (e.g. position of the anchor relative to supports, etc.).

— Anchorages under static or quasi-static loading are designed in accordance with: ETAG 029, Annex C, Design
method A

Basic loading data (for a single anchor)

The load tables provide the design resistance values for a single loaded anchor.
All data in this section applies to

— Edge distance c = ¢*. For other applications, use Hilti PROFIS Engineering software.
— Correct anchor setting (see instruction for use, setting details)

Anchorages subject to: Hilti HIT-HY 270 with HIT-V or HIT-IC
in solid bricks in hollow bricks
Hole drilling Cooo— hammer mode rotary mode

Category d/d - Installation and use in structures subject to dry, internal
conditions,
Category w/d - Installation in dry or wet substrate and use in structures

Use category: dry or wet structure subject to dry, internal conditions (except calcium silicate bricks),

Category w/w - Installation and use in structures subject to dry or wet
environmental conditions (except calcium silicate bricks).

Installation direction  Masonry horizontal
Installation direction  Ceiling brick overhead
Temperature in th material
Te pegtue the base material at 15° C 10 +40° C L5° C 10 440° C
installation
+ o
Temperature -40 °C 1o +40 °C (max. long term temperature +24 0C and
In-service range Ta: max. short term temperature +40 °C)
temperature Temperature . . (max. long term temperature +50 °C and
-40 °C to +80 °C o
range Th: max. short term temperature +80 °C)
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Design — Failure modes

P
c
2 The design tensile resistance is the lower value of:
g Failure due to tension loads Condition
-
Failure of the metal part & il Ngy < Ngas = Nis/ Vs
0 -
= Pull-out failure of the anchor =l Ny < Ngap = Neip/Vim
= =
. . Ngq < N, =N,
= Brick breakout failure Sl S ng'b/me
Q Nsq < Ngg = Nge/Yum
e -
= Pull out of one brick Sl Nsg < Nrapp = Nik,pp/Vum
@)
The design shear resistance is the lower value of:
Failure due to shear loads Condition
T
Failure of the metal part s “‘“[B" Ve < Vras = Vr,s/ Vs
. . Vsa <V =V,
Local brick failure 4->- sd = "Rab ™ "Rib /Yuum
VSd = VRd = VRk/]/Mm
. . Vsa <V, =1,
Brick edge failure e S Ry ’;"'C/YM"‘
Vsa < Vea = Ver/Vum
i i At
Pushing out of one brick z Vsa < Vrapp = Veipn/VYum

- Notice that loads are affected by a series of factors such as visibility/filling of joints, factors for anchor groups, spacing and
edge distance.
- For other applications not covered in this FTM, use Hilti PROFIS Engineering software.

Partial safety factors

Base material Failure (rupture) mode - Injection Anchor (ymm)

Masonry 2,5

Failure (rupture) mode - Metal part (yms)
Shear loading
if fux < 800 N/mm? and fy/fu < 0,8 if fuc > 800 N/mm? or fy/fuc > 0,8
1.2/ (f/ fu) 21,4 1,0/ (fy / fu) 2 1,25 1,5

Tension loading

Design tension and shear resistances — Steel failure for threaded rods HIT-V

Anchor size M6 M8 M10 M12 M16
HIT-V 5.8(F) 6,7 12,0 19,3 28,0 52,7

NRas HIT-V 8.8(F) [KN] 10,7 19,3 30,7 447 84,0
~ |HIT-V-R 7,5 13,9 21,9 31,6 58,8
HIT-V-HCR 10,7 19,3 30,7 447 84,0

HIT-V 5.8(F) 4,0 7,2 12,0 16,8 31,2

Vi HIT-V 8.8(F) [KN] 6,4 12,0 18,4 27,2 50,4
“ |HIT-V-R 4,5 8,3 12,8 19,2 35,3
HIT-V-HCR 6,4 12,0 18,4 27,2 50,4

HIT-V 5.8(F) 6,4 15,2 29,6 52,8 133,6

Mras HIT-V 8.8(F) INm] 9,6 24,0 48,0 84,0 212,8
“ |HIT-V-R 7,1 16,7 33,4 59,1 149,7
HIT-V-HCR 9,6 24,0 48,0 84,0 212,8
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Design tension and shear resistances — Steel failure for internally threaded rods HIT-IC

Anchor size M8 M10 M12
Nras  HIT-IC [Nm] 3.9 48 91
HIT-V 5.8 72 12.0 16.8

VRIS Screw 8.8 (Nm] 12.0 18,4 27.2
" HIT-V 5.8 N 15,2 29.6 52.8
RdS “Screw 8.8 (Nm] 24,0 48,0 84.0

Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

brick failure at edge distance (c 2 c*) for single anchor applications

h . wi/w and w/d d/d
a ef b
Load type |Anchor size (mm] | [(N/mm] Ta | Tb Ta | Tb
Loads [kN]
SC1 - Solid clay brick
Mz, 1DF (ETA data)
12 0,6 (0,8%)
HIT-V M8, M10, M12, M16 | =50 20 0,8 (1,09
40 1,4 (1,69
12 1,0(1,2%)
NRd,p = NRrdpb S a
(c =115 mm) [HIT-V M8, M10, M12, M16 | 80 20 1.4 (1,69
HIT-V + HIT-SC M8, M10, M12, M16 40 2,2 (2,69
HIT-IC M8, M10, M12 12 1,4 (1,69
HIT-IC + HIT- M8, M10, M12
C+HIT-SC M8, M10, >100 | 20 1,8 (2,09
40 2,8 (3,29)
12 1,0
HIT-V M8, M10 250 20 1,2
40 1,6
12 1,4
HIT-V M12, M16 > 50 20 1,8
VRd,b 40 2,2
(c 2115 mm) [HIT-V M8, M10 12 2,0
HIT-V + HIT-SC M8, M10
’ >
HIT-IC M8 280 20 2.4
HIT-IC + HIT-SC M8 40 3,0
HIT-V M12, M16 12 2,6
HIT-V + HIT-SC M12, M16
’ >
HIT-IC M10, M12 280 20 34
HIT-IC + HIT-SC  M10, M12 40 4,2

a) Compressed Air Cleaning only

Mar-2019

290

Masonry

(2]
S
(@]
e
(&)
C
©
T
o
S
()
<
O



Masonry

4
o
e
(&)
C
@©
3
9
£
(]
e
O

Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

brick failure at edge distance (c 2 c*) for single anchor applications

h . w/w and w/d d/d
Load type |Anchor size [m;fq] N /n:mz] Ta | Tb Ta | Tb
Loads [kN]
- SC2 - Solid clay brick
[ Mz, NF (ETA data)
10 0,6 (0,6%)
HIT-V M8, M10, M12, M16 | 250
NRrd,p = Nrap 20 0,8 (0,89)
(c 250 mm) a
HIT-V M8, M10, M12, M16 | >80 10 101,29
HIT-V + HIT-SC M8, M10, M12, M16 20 1,4 (1,6%)
Nrap = Nrap | HITIC M8, M10, M12 © 100 10 1,6 (1,89
(c > 150 mm) | HIT-IC + HIT-SC M8, M10, M12 > 20 2.2 249
10 1,2
HIT-V M8, M10, M12, M16 | =50
20 1,8
:’Rd’b t HIT-V M8, M10, M12, M16 10 16
(€250mm) | Ty + HIT-SC M8, M10, M12, M16 | _ 80 '
HIT-IC M8, M10, M12 = 20 05
HIT-IC + HIT-SC M8, M10, M12 ’
10 1,2
HIT-V M8, M10, M12, M16 | =50
20 1,8
HIT-V M8, M10 10 20
HIT-V + HIT-SC M8, M10 > 80 '
HIT-IC M8 = 20 28
VRdp i HIT-IC + HIT-SC M8 ’
(©21.5he) | TV M8, M10 > 100 10 3.2
HIT-V + HIT-SC M8, M10 = 20 44
HIT-V M12, M16
HIT-V + HIT-SC ~ M12, M16 > 80 10 3.6
HIT-IC M10, M12 = 20 g
HIT-IC + HIT-SC  M10, M12 ’
- SC3 - Solid clay brick
[ Mz, 2DF (ETA data)
12 1,0 (1,2?9)
HIT-V M8, M10, M12, M16 | =50
20 1,0 (1,29)
- a
Nrap = Nrap | 1.y M8, M10, M12, M16 | > g0 12 1.4 (1,69
(cz11Smm) | yiT.v + HIT-SC M8, M10, M12, M16 20 1,8 (2,2
HIT-IC M8,M10, M12 12 2,4 (2,89
HIT-IC + HIT-SC ~ M8,M10, M12 2100 ” 2.8 (3.2%
12 2,2
HIT-V M8, M10, M12, M16 | =50 20 >
HIT-V M8, M10 12 3,2
HIT-V + HIT-SC M8, M10 > 80
HIT-IC M8 - 20 4,0
HIT-IC + HIT-SC M8
VRab [Ty M12 12 42
©215he) |HIT-v + HIT-SC  M12 > 80
HIT-IC M10 - 20 4.8
HIT-IC + HIT-SC  M10
HIT-V M16 12 4.8
HIT-V + HIT-SC  M16 > 80
HIT-IC M12 B 20 4,8
HIT-IC + HIT-SC  M12
a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local >
brick failure at edge distance (c 2 c*) for single anchor applications §
w/w and w/d d/id g
. het fo
Load type |Anchor size (mm] | [(Nfmm2] Ta Tb Ta | Tb
Loads [kN]
SC4 - Solid clay brick %)
UK London yellow Multi Stock (Hilti data) o)
c
anllTéV +HIT-SC M8, M10, M12, > 50 14 (169 S
= ©
::R:’Zoob:::ﬁ; HIT-V + HIT-SC M8, M10 16 2,2 (2,69 =
- HIT-V + HIT-SC  M12, M16 280 2.6 (3.0% Q
HIT-IC + HIT-SC M8, M10, M12 oA %
HIT-V + HIT-SC M8, M10 2,6 <
250 O
HIT-V + HIT-SC  M12, M16 3,2
VRd,b
(€215he) |HITV+HIT-SC M8, M10 16 3,2
HIT-V+ HIT-SC  M12, M16 280 48
HIT-IC + HIT-SC M8, M10, M12 ’
SC5 - Solid clay brick
AUS Common dry pressed (Hilti data)
NRd,p = NRrdp [HIT-V M8, M10, M12 o
(c 2110 mm) |HIT-IC M8, M10, M12 80 25 2.6 (3.0%
HIT-V M8, M10 38
VRd,b 1l HIT-IC M8 80 - )
(c 2110 mm) [HIT-V M12 48
HIT-IC M10, M12 ’
\7"*] HC1 - Hollow clay brick
I w Hiz, 10DF (ETA data)
Nrap = Nrap |HIT-V + HIT-SC M8, M10, M12, M16| o 12 2,2(2,4%)
(c 2150 mm) |HIT-IC + HIT-SC M8, M10, M12 = 20 2,8 (3,2%)
HIT-V + HIT-SC M8, M10 12 1,8
VRapb i HIT-IC + HIT-SC M8 20 2.2
=80
(c 2300 mm) |HIT-V + HIT-SC  M12, M16 12 3,8
HIT-IC + HIT-SC  M10, M12 20 4,0
HC2 - Hollow clay brick
Italy Mattone Alveolater 50 (Hilti data)
HIT-V + HIT-SC M8, M10, M12, M16
, ; ; S a
HIT-IC + HIT-SC M8, M10, M12 =80 16 1.8(2.0%
HIT-V + HIT-SC M8, M10, M12, M16 | =130 2,6 (3,09
HIT-V + HIT-SC M8, M10, M12, M16
, ; ; S
(C >\1’;‘(‘)“’mm) HIT-IC + HIT-SC M8, M10, M12 =80 16 1.4
B HIT-V + HIT-SC M8, M10, M12, M16 | =130 2,6
'!,-ggg:—.'* HC3 - Hollow clay brick
ﬁsﬁﬁé Spain Termoarcilla (Hilti data)
Newo = N HIT-V + HIT-SC M8, M10, M12, M16| =50 0,6 (0,8?)
Rd,p = NRd,b
il HIT-V + HIT-SC M8, M10, M12, M16 22 .
(Cor =50MM) | it \C + HIT-SC M8, M10, M12 =80 1.0 (1.2
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 | ., 29 18
(c 2150 mm) |HIT-IC + HIT-SC M8, M10, M12
L "y HC4 - Hollow clay brick
:!'!.-"“!.! | Belgium Wienerberger Thermobrick (Hilti data)
Newo = N HIT-V + HIT-SC M8, M10, M12, M16| =50 0,5 (0,69
Rd,p = NRd,b
HIT-V + HIT-SC M8, M10, M12, M16 21
> , , , > a
(€=150Mm) | ir ic+ HIT-SC M8, M10, M12 280 2.2 (2,67
v HIT-V + HIT-SC M8, M10 2,4
Rd,b
‘ HIT-V + HIT-SC  M12, M16 =50 21
> ,
(€=150Mm) | ir i+ HIT-SC M8, M10, M12 2.8

a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

brick failure at edge distance (c 2 c*) for single anchor applications

w/w and w/d d/id
. het fo
Load type |Anchor size mm] | [(N/mm2] Ta Tb Ta ‘ Tb
Loads [kN]
HC5 - Hollow clay brick
Spain Hueco doble (Hilti data)
HIT-V + HIT-SC M8, M10, M12, M16| =50 0,4
N Neo, [HT-V+HIT-SC M8 0,8 (1,09
Rd,p = NRdb
HIT-V + HIT-SC M10 4
=120 a
(¢2120MM) | iTC + HIT-SC M8, M10, M12 80 10129
HIT-V + HIT-SC M12, M16 1,4 (1,69)
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 50 4 12
(c 2120 mm) [HIT-IC + HIT-SC M8, M10, M12 B '
:i:i"&.m HC6 - Hollow clay brick
iifiintity]  Belgium Wienerberger Powerbrick (Hilti data)
N =N HIT-V + HIT-SC M8, M10, M12, M16 =50 1,6 (1,89)
Rd,p = Rd,b
HIT-V + HIT-SC M8, M10, M12, M16 41
> ’ ’ ’ > a
(250mm) | iTic + HIT-SC M8, M10, M12 80 26 (289
vV HIT-V + HIT-SC M8, M10 2,6
Rd,b
' HIT-V + HIT-SC M12, M16 =50 41
> )
(©2150MM) | Tic + HIT-SC M8, M10, M12 4.8
HC7 - Hollow clay brick
Italy Doppio uni (Hilti data)
HIT-V + HIT-SC M8, M10, M12, M16 250 0,6
NRrd,p = Nrdb |HIT-V + HIT-SC M8, M10, M12, M16 S a
(c =250 mm) [HIT-IC + HIT-SC M8, M10, M12 280 21 1.0 (1.2%)
HIT-V + HIT-SC M8, M10, M12, M16 | =130 2,8 (3,29
Vrab HIT-V + HIT-SC M8, M10, M12, M16 250 1,6
(c 2 150 mm) HIT-V + HIT-SC M8, M10, M12, M16 > 80 27 36
HIT-IC + HIT-SC M8, M10, M12 '
8 HCS8 - Hollow clay brick
Spain Ladrillo cara vista (Hilti data)
N =N HIT-V + HIT-SC M8, M10, M12, M16 250 0,6 (0,8%)
Rd,p = Rd,b
HIT-V + HIT-SC M8, M10, M12, M16 42
> , , : > a
(€=115MM)| \iTic + HIT-SC M8, M10, M12 80 2.2(2,69
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 50 42 18
(c 2115 mm) [HIT-IC + HIT-SC M8, M10, M12 B '
‘988888 HCI - Hollow clay brick
‘@888 "~ Sspain Clinker mediteraneo (Hilti data)
N = N HIT-V + HIT-SC M8, M10, M12, M16 =50 0,6 (0,8?)
Rd,p = Rd,b
HIT-V + HIT-SC M8, M10, M12, M16 78
> , , : S a
(C2115MM) |\t iC + HIT-SC M8, M10, M12 =80 2.0 (2.2%
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 50 78 20
(c 2115 mm)[HIT-IC + HIT-SC M8, M10, M12 B '
= HC10 Hollow clay brick
UK Nostell Red Multi (Hilti data)
N = N HIT-V + HIT-SC M8, M10, M12, M16 =50 2,4 (2,8?%)
Rd,p = Rd,b
HIT-V + HIT-SC M8, M10, M12, M16 70
> 1 1 ] a
(€2105Mm)| it \c 4 HIT-SC M8, M10, M12 =80 2.8 (329
Vv HIT-V + HIT-SC M8, M10, M12, M16 250 4,6
Rd,b
' HIT-V + HIT-SC M8, M10, M12, M16 70
> y y ) >
(©2105MM)| yric 4+ HIT-SC M8, M10, M12 80 4.8
a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local
brick failure at edge distance (c 2 c*) for single anchor applications

w/w and w/d d/d
Load type |Anchor size [r::ﬂ N /rf:mz] Ta Tb Ta | Tb
Loads [kN]
 HC11 Hollow clay brick
AUS Common standard (Hilti data)
HIT-V + HIT-SC M8, M10, M12, M16| =50 0,6 (0,8%)
_ HIT-V + HIT-SC M8, M10 2
Nrdp = Nrab| |y 1o+ HiT-SC M8 84 26 (309
(c 2110 mm) >80
HIT-V + HIT-SC M12, M16 2.8 (3,29
HIT-IC + HIT-SC M10, M12 ' '
HIT-V + HIT-SC M8, M10 > 50 2,0
VRabl  [QITV+ HIT-SC  M12, M16 = a4 28
(c 2110 mm)|HIT-V + HIT-SC  M16 > 80 38
HIT-IC + HIT-SC M8, M10, M12 B '
CC1 - Ceiling Hollow clay brick
“Ds-1,0” (ETA data)
NRrd,p = NRrdb >
(c = 100 mm) HIT-V + HIT-SC M6 >80 3 0,6
' CC2 - Ceiling Hollow clay brick
Italy Mattone rosso (Hilti data)
NRrd,p = NRrdpb | HIT-V + HIT-SC M6, M8, M10, M12 >80 26 0.6
(c 2100 mm) |HIT-IC + HIT-SC M8,M10, M12 - '
SCS1 - Solid silica brick
KS, 2DF (ETA data)
HIT-V M8, M10, M12, M16| =50 ;: : ;g ;8
NRd,p = Nrdb | HIT-V M8, M10, M12, M16 12 ) >4 20
(c 2115 mm) |HIT-V + HIT-SC M8, M10, M12, M16 > 80 ' '
HIT-IC M8, M10, M12 - o8 ) 36 30
HIT-IC + HIT-SC M8, M10, M12 ’ ’
12 - 2,4
HIT-V M8, M10, M12, M16| =50 o8 B 36
Vrapn  [HIT-V M8, M10, M12, M16 12 ] 24
(c 2115 mm) |HIT-V + HIT-SC M8, M10, M12, M16 > 80 '
HIT-IC M8, M10, M12 B o8 36
HIT-IC + HIT-SC M8, M10, M12 ) ’

a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

P
S brick failure at edge distance (c 2 c*) for single anchor applications
@ n ; wiw and w/d d/d
= Load type |Anchor size of b Ta | Tb Ta | Tb
[mm] | [N/mmZ]
Loads [kN]
SCS2- Solid silica brick
% KS, 8DF (ETA data)
o
% 12 - 2,8 2,2
= HIT-V M8, M10, M12, M16| =50 20 - 3,6 3,0
c_g 28 - 4,2 34
= 12 - 34 2,8
e HIT-V M8, M10 20 - 4.4 3,6
O 28 - 4,8 4,2
HIT-V M12 12 - 4.6 3,8
NRd,p = NRd,b HlT-V + HlT-SC M8, MlO > 80
(c 2120 mm) [HIT-IC M8, M10 N 220 - 4,8
HIT-IC + HIT-SC M8
HIT-V M16
HIT-V + HIT-SC  M12, M16
’ > -
HIT-IC M12 212 4.8
HIT-IC + HIT-SC  M10, M12
HIT-V M8, M10 12 - 4.8 44
> 100 | =20 - 4.8
HIT-V M12, M16 > 12 i 48
HIT-V + HIT-SC M8, M10, M12, M16
12 - 3,6
8 >
HIT-V M8, M10 50 520 - 48
VRdb i HIT-V M12, M16 250 >12 - 4,8
(c 2120 mm) |HIT-V + HIT-SC M8, M10, M12, M16
HIT-IC M8, M10, M12 >80 >12 - 4,8
HIT-IC + HIT-SC M8, M10, M12
"—-:_['« | HCS1 - Hollow silica brick
KSL, 8DF (ETA data)
HIT-V + HIT-SC M8, M10, M12, M16 | o, 12 - - 1,6 1,2
NRdp = Nrap |HIT-IC + HIT-SC M8, M10, M12 - 20 - - 2,2 1,8
(c =250 mm) 12 - - 2,0 1,6
HIT-V + HIT- M8, M10, M12, M16 | =1
+HIT-SC 8, M10, M12, M16 | =130 |— - - 30 54
12 - 2,4
HIT-V + HIT-SC M8 20 - 36
VRdb I HIT-V + HIT-SC  M10 > 80 12 - 3,6
(c 2125 mm) [HIT-IC + HIT-SC M8 - 20 - 4,8
HIT-V + HIT-SC  M12, M16 12 - 4.8
HIT-IC + HIT-SC  M10, M12 20 - 4,8
a0 HSC2 - Hollow silica brick
»a%s  Germany KSL, 3DF (Hilti data)
NRrd,p = Nrap |HIT-V + HIT-SC M8, M10, M12, M16
(c250 mm) |HIT-IC + HIT-SC M8, M10, M12 280 12 i i 2,0 1.6
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 | 80 12 20
(c= 120 mm) |HIT-IC + HIT-SC M8, M10, M12 = ) '

a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

brick failure at edge distance (c 2 c*) for single anchor applications

w/w and w/d d/d
. hef fo
Load type |Anchor size mm] | [N/mm2] Ta Tb Ta Tb
Loads [kN]
SLWC1 - Solid lightweight concrete brick
Vbl, 2DF (ETA data)
4 1,2 0,8 1,2 (1,48 1
HIT-V M8, M10, M12, M16 | =50 : : 2 (149 0
6 1,4 1,2 1,6 1,2 (1,4%)
Nrdp = NRrdb | HIT-V M8, M10, M12, M16 | 5 g 4 18 14 2,0 1,6 (1,89
(c 2115 mm) [HIT-V + HIT-SC M8, M10, M12, M16 6 2,2 1,8 2,4 (2,6%) 2,0 (2,2%)
HIT-IC M8, M10, M12 4 2,4 2,0 2,6(2,8Y) |2,2(2,49
HIT-IC + HIT-SC M8, M10, M12 =100 6 30 >4 32349 |26 (289
4 0,8
HIT-V M8, M10, M12, M16| =50
6 1,0
VRd,b i HIT-V M10, M12, M16
4 1,0
(c =115 mm) |HIT-V + HIT-SC M8, M10, M12, M16 >80
HIT-IC M8, M10, M12 - 5 12
HIT-IC + HIT-SC M8, M10, M12 '
o SLWC2 - Solid lightweight concrete brick
Sweden Leca typ 3 (Hilti data)
NRrd,p = Nrdp | HIT-V + HIT-SC M8, M10, M12, M16
(c 2115 mm) [HIT-IC + HIT-SC M8, M10, M12 280 s 2.2 1.8 24(269 120229
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 80 3 1,6
(c 2115 mm) [HIT-IC + HIT-SC M8, M10, M12 B 1,0
e ] SLWC3 - Solid lightweight concrete brick
Italy “Tufo” volcanic rock (Hilti data)
HIT-V M8 1,2 1,0 1,4 1,2
Nrdp = Nrdb HIT-V M10 > 80 4 1,6 1,2 1,8 1,4 (1,69)
(c 2115 mm) |HIT-V M12 - 1,8 1,6 2,0 1,8
HIT-V M16 2,2 1,8 2,4 (2,69 |2,0(2,29)
HIT-V M8
VRd,b > 80 4 0,8
(c 2115 mm) |HIT-V M10, M12, M16 1,8
HLWCH1 - Hollow lightweight concrete brick
Hbl, 16DF (ETA data)
HIT-V + HIT-SC M8, M10 > 80 2 14 1,2 1.6 1,2 (1,49
Nrap = Nrab HIT-IC + HIT-SC M8 - 6 2,4 2,0 2,6 (2,8 [2,2 (2,49
(c 2125 mm) HIT-V + HIT-SC M12, M16 > 80 2 1,6 1,4 1,8 1,4 (1,6%)
HIT-IC + HIT-SC  M10, M12 - 6 2,8 2.4 3,2 2,6 (2,89)
HIT-V + HIT-SC M8, M10 2 1,6
HIT-IC + HIT-SC M8 6 26
VRd,b HIT-V + HIT-SC  M12 > 80 2 2,2
(c 2 250 mm) | HIT-IC + HIT-SC  M10 - 6 3.8
HIT-V + HIT-SC M16 2 2,4
HIT-IC + HIT-SC ~ M12 6 4,0
> HLWC?2 - Hollow lightweight concrete brick
Germany - Hbl 2, 10DF (Hilti data)
NRd,p = NRrdp [HIT-V + HIT-SC M8, M10, M12, M16 a
(c =250 mm) [HIT-IC + HIT-SC M8, M10, M12 280 2 0.6 0.5 0.6 0.5(0,6%)
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 80 2 0.6
(c 2250 mm) [HIT-IC + HIT-SC M8, M10, M12 - ’
a) Compressed Air Cleaning only
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

>
S brick failure at edge distance (c 2 c*) for single anchor applications
(]
‘25 w/w and w/d d/d
Load type |Anchor size [r:(:r:] N /rf:mZ] Ta Tb Ta ‘ Tb
Loads [kN]
) HLWC3 - Hollow lightweight concrete brick
2 Germany - Hbl 4, 8DF (Hilti data)
O N =N HIT-V + HIT-SC M8, M10, M12, M16
c Rd,p Rd,b y y ’
S (c 250 mm) |HIT-IC + HIT-SC M8, M10, M12 280 4 0.6 0.6 0.8 0.6
S VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 80 4 14
= (c 2250 mm) [HIT-IC + HIT-SC M8, M10, M12
e SNWCH1 - Solid normal weight concrete brick
@) Vbn, 2DF (ETA data)
HIT-V M8, M10, M12, M16
Nrd,p = Nrdpb |HIT-V + HIT-SC M8, M10, M12, M16 > 80b) 6 1.2 1.0 1.2 1.0
(c 2115 mm) |HIT-IC M8,M10, M12 -
HIT-IC + HIT-SC  M8,M10, M12 16 2.2 1.8 2.2 18
HIT-V M8, M10, M12, M16 6 16
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 80b) '
(c 2115 mm) [HIT-IC M8, M10, M12 - 16 26
HIT-IC + HIT-SC M8, M10, M12 '
v SNWC2 - Solid normal weight concrete brick
UK Dense concrete b=100 mm (Hilti data)
NRrd,p = Nrap | HIT-V M8, M10, M12, M16
(c 2115 mm) [HIT-V + HIT-SC M8, M10, M12, M16 50 14 2.2 1.8 2.2 1.8
VRrd,b HIT-V M8, M10, M12, M16 50 14 42
(c 2115 mm) [HIT-V + HIT-SC M8, M10, M12, M16 ’
. SNWC3 - Solid normal weight concrete brick
UK Dense concrete b=140 mm (Hilti data)
HIT-V M8, M10, M12, M16
NRrd,p = Nrap |HIT-V + HIT-SC M8, M10, M12, M16
(c 2115 mm) |HIT-IC M8,M10, M12 250 14 2.2 1.8 2.2 18
HIT-IC + HIT-SC M8,M10, M12
HIT-V M8, M10, M12, M16 50 42
HIT-V + HIT-SC M8, M10, M12, M16 ’
HIT-V M8, M10 42
VRd,b HIT-V + HIT-SC M8, M10 14 !
(c 2115 mm) [HIT-V M12, M16 80
HIT-V + HIT-SC M12, M16 48
HIT-IC M8,M10, M12 ’
HIT-IC + HIT-SC M8,M10, M12
HNWC1 - Hollow normal weight concrete brick
Parpaing creux (ETA data)
HIT-V + HIT-SC M8, M10, M12, M16 | 50 4 0,36 0,36 0,36 0,36
Nrdp = Nrap HIT-IC + HIT-SC M8,M10, M12 - 10 0,8 0,6 0,8 0,6
(c 250 mm) 4 0,6 0,5 0,6 0,5
HIT-V + HIT-SC M8, M10, M12, M16 | 2130
10 1,0 0,8 1,0 0,8
4 1,6
HIT-V + HIT-SC M8, M10, M12, M16 =50
VRd,b 10 2,6
(€2200MM) | Ty + HIT-SC M8, M10, M12, M16 | _ 80 4 2,0
HIT-IC + HIT-SC M8, M10, M12 - 10 3.0

a) Compressed Air Cleaning only
b) =50 mm for HIT-V without HIT-SC
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Design tension and shear resistances — Pull-out failure of the anchor, brick breakout failure and local

brick failure at edge distance (c 2 c*) for single anchor applications

w/w and w/d d/d
Load type |Anchor size [Q:]] N /:r:mz] Ta Tb Ta | Tb
Loads [kN]
B-' HNWC2 - Hollow normal weight concrete brick
' Italy Blocchi Cem (Hilti data)
NRrap = Nrap [HIT-V + HIT-SC M8, M10, M12, M16
(c 250 mm) |HIT-IC + HIT-SC M8, M10, M12 250 8 1.0 0.8 1.0 0.8
HIT-V + HIT-SC M8, M10 40
VRd,b HIT-IC + HIT-SC M8 5 50 g ’
(c 2200 mm) [HIT-V + HIT-SC  M12, M16 - 4a
HIT-IC + HIT-SC M10, M12 '
<&,  HNWCS3 - Hollow normal weight concrete brick
N Germany Hbn 4, 12DF (Hilti data)
Nrd,p = Nrap |HIT-V + HIT-SC M8, M10, M12, M16 >80 4 0,6 0,5 0,6 0,5
(c 250 mm) [HIT-IC + HIT-SC M8, M10, M12 B 10 1,0 0,8 1,0 0,8
VRd,b HIT-V + HIT-SC M8, M10, M12, M16 > 80 4 2,2
(c 2240 mm) |HIT-IC + HIT-SC M8, M10, M12 B 10 3,6
= OB HNWC4 - Hollow normal weight concrete brick
_ " UK (b=215 mm) (Hilti data)
Nrap = Nrap |HIT-V + HIT-SC M8 80 10 0,4 0,4 0,4 0,4
(c 250 mm) |HIT-V + HIT-SC M10, M12, M16 1,0 0,8 1,0 0,8
v HIT-V + HIT-SC M8 10 1,4
RaE  THIT-V+ HIT-SC ~ M10 80 2,0
(c 2220 mm)
HIT-V + HIT-SC M12, M16 2,8
HNWCS5 - Hollow normal weight concrete brick
=_
. UK (b=138 mm) (Hilti data)
Nrap = Nrap |HIT-V+ HIT-SC M8 80 13 0,6 0,6 0,6 0,6
(c 250 mm) [HIT-V + HIT-SC M10, M12, M16 1,0 0,8 1,0 0,8
v HIT-V + HIT-SC M8 1,4
Rab  THIT-V+HIT-SC  M10 80 13 2,0
(c 2220 mm)
HIT-V + HIT-SC M12, M16 2,8
sz = HNWC6 - Hollow normal weight concrete brick
0@ e
- = UK (b=112 mm) (Hilti data)
NRrd,p = Nrap | HIT-V + HIT-SC M8 50 2 0,6 0,6 0,6 0,6
(c 250 mm) |HIT-V + HIT-SC M10, M12, M16 1,0 0,8 1,0 0,8
v HIT-V + HIT-SC M8 1,4
Rab  THIT-V+HIT-SC  M10 50 7 2,0
(c =100 mm)
HIT-V + HIT-SC M12, M16 2,8
HNWC? - Hollow normal weight concrete brick
-~ Finland “Standard Concrete Brick” (Hilti data)
Nrd,p = Nrap |HIT-V + HIT-SC M8, M10 50 6 0,6 0,4 0,6 0,4
(c=50mm) |HIT-V + HIT-SC  M12, M16 0,8 0,6 0,8 0,6
v HIT-V + HIT-SC M8 1,0
RIE  HIT-V+HIT-SC  M10 50 6 14
(c 2100 mm)
HIT-V + HIT-SC M12, M16 1,6
im . HNWCS - Hollow normal weight concrete brick
- S . AUS Block system 200 (Hilti data)
NRrd,p = Nrdpb |HIT-V + HIT-SC M8, M10, M12, M16 S
(c =250 mm) [HIT-IC + HIT-SC M8, M10, M12 250 15 1,0 0.8 1.0 0.8
Vv HIT-V + HIT-SC M8, M10 2,0
Rd,b
: HIT-V + HIT-SC M12, M16 =50 15
=200 ’
G MM HIT-IC + HIT-SC M8, M10, M12 3.2

a) Compressed Air Cleaning only
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Design tension and shear resistance — Pull out / Pushing out of one brick failure modes

Pull out of one brick (tension):
Nrapb=2-1-b - (0,5 fuko + 0,4 - 04) / (2,5 - 1000) [kN] | |
NRapb =(2-1-b - (0,5 fuko +0,4-0a) +b - h - fiko/(2,5-1000) [kN]

* this equation is applicable if the vertical joints are filled =

Masonry

Pushing out of one brick (shear):
VRdpp=2-1-b-(0,5" fuko + 0,4 - 04) / (2,5 1000) [kN]
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o4 = design compressive stress perpendicular to the shear (N/mm?2)
=7 fuko = initial shear strength according to EN 1996-1-1, Table 3.4

h Brick type Mortar strength fuko [N/mm?]
. M2,5 to M9 0,20
/ Clay brick M10 to M20 0,30
b M2,5 to M9 0,15
I All other types M10 to M20 0.20
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On-site tests
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For other bricks in solid or hollow masonry, not covered by the Hilti HIT-HY 270 ETA or this technical data manual,
the characteristic resistance may be determined by on-site tension tests (pull-out tests or proof-load tests), according
to ETAGO029, Annex B.

For the evaluation of test results, the characteristic resistance may be obtained taking into account the p factor, which
considers the different influences of the product.

The B factor for the brick types covered by the Hilti HIT-HY 270 ETA is provided on the following table:

Use categories w/w and w/d d/d
Temperature range Ta* Tb* Ta* Tb*
Base material Cleaning

Solid clay brick CAC 0,96 0,96 0,96 0,96
EN 771-1 MC 0,84 0,84 0,84 0,84
Solid calcium silicate brick

EN 771-2 CAC/MC - - 0,96 0,80
Solid light weight concrete brick CAC 0,82 0,68 0,96 0,80
EN 771-3 MC 0,81 0,67 0,90 0,75
Solid normal weight concrete brick

EN 771-3 CAC/MC 0,96 0,80 0,96 0,80
Hollow clay brick CAC 0,96 0,96 0,96 0,96
EN 771-1 MC 0,84 0,84 0,84 0,84
Hollow calcium silicate brick

EN 771-2 CAC/MC - - 0,96 0,80
Hollow light weight concrete brick CAC 0,69 0,57 0,81 0,67
EN 771-3 MC 0,68 0,56 0,76 0,63
Hollow normal weight concrete brick

EN 771-3 CAC/MC 0,96 0,80 0,96 0,80

*Ta / Tb, w/w and d/d anchorage parameters, as defined on Table page 9

Applying the B factor from the table above, the characteristic tension resistance Nr« can be obtained. Characteristic
shear resistance Vrk can also be directly derived from Nrk. For detailed procedure consult ETAG 029, Annex B.
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- Materials
5
a Material quality
= Part Material
Threaded rod Strength class 5.8, A5 > 8% ductile
HIT-V 5.8 (F) Electroplated zinc coated = 5 ym; (F) Hot dip galvanized = 45 ym
g Threaded rod Strength class 8.8, A5 > 8% ductile
S HIT-V 8.8 (F) Electroplated zinc coated = 5 um; (F) Hot dip galvanized = 45 ym
% Threaded rod Stainless steel grade A4 A5 > 8% ductile strength class 70, 1.4401;
- HIT-V-R 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
B Threaded rod . . . 0 .
g HIT-V-HCR High corrosion resistant steel, A5 > 8% ductile 1.4529, 1.4565
6 Electroplated zinc coated, hot dip galvanized

Washer Stainless steel 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362
High corrosion resistant steel 1.4529, 1.4565 EN 10088

Strength class 8
steel galvanized = 5 ym, ; hot dipped galvanized = 45 ym

Nut Strength class 70, stainless steel grade A4,
1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362

Strength class 70, high corrosion resistant steel,1.4529; 1.4565
Internally threaded sleeve HIT-IC A5 > 8% ductile ; Electroplated zinc coated > 5 um
Sieve sleeve HIT-SC Frame: Polyfort FPP 20T ; Sieve: PA6.6 N500/200

Base materials:

- Solid brick masonry. The resistances are also valid for larger brick sizes and larger compressive strengths of the
masonry unit.

— Hollow brick masonry

— Mortar strength class of the masonry: M2,5 at minimum according to EN 998-2: 2010.

— For other bricks in solid masonry and in hollow or perforated masonry, the characteristic resistance of the anchor
may be determined by on-site tests according to ETAG 029, Annex B under consideration of the [-factor
according to the table on page 21.
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For installing HIT-V and HIT-IC with embedments of 50 and 80 mm, a single sieve sleeve is used.

Installation parameters

Applications for hollow and solid bricks with sieve sleeves

Masonry
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Hollow brick with threaded rod HIT-V or ihtérnally thréaded sleeve HIT-IC and a single sieve sleeve HIT-SC

Installation parameters of HIT-V with one sieve sleeve HIT-SC in hollow and solid brick

HIT-V mEmmm . M6 M3 M10 M12 M16

with HIT-SC “&==H | 12x85 |16x50 |16x85|16x50 | 16x85 |18x50 |18x85 |22x50 | 22x85
Nominal diameter of drill bit do [mm] 12 16 16 16 16 18 18 22 22
Drill hole depth ho [mm]| 95 60 95 60 95 60 95 60 95
Effective embedment depth het  [mm] 80 50 80 50 80 50 80 50 80
Maximum d?ameter of clearance & [mm 7 9 9 12 12 14 14 18 18
hole in the fixture

Minimum wall thickness Amin [mMm]| 115 80 115 80 115 80 115 80 115
Brush HIT-RB - [-] 12 16 16 16 16 18 18 22 22
Number of strokes HDM - [-] 5 4 6 4 6 4 8 6 10
Nr. of strokes HDE 500-A - [-] 4 3 5 3 5 3 6 5 8
Max. torque n“10men.t for all bf,ick T [NT] 0 3 3 4 4 6 6 8 8
types except “parpaing creux

‘I‘\/Iaxim.um torqu? moment for T [NT] ) 5 2 5 5 3 3 6 6
parpaing creux

Installation parameters of HIT-IC with HIT-SC in hollow and solid brick

HIT-IC T M8 M10 M12

with HIT-SC E=H 16x85 18x85 22x85
Nominal diameter of drill bit  do [mm] 16 18 22

Drill hole depth ho [mm] 95 95 95
Effective embedment depth  hes [mm] 80 80 80

Thread engagement length  hs [mm] 8...75 10...75 12...75
Maximum diameter of

clearance hole in the fixture o [mm] 9 12 14
Minimum wall thickness hmin ~ [mMm] 115 115 115

Brush HIT-RB - [-] 16 18 22
Number of strokes HDM - [ 6 8 10
Number of strokes HDE-500 - [ 5 6 8
Maximum torque moment Tmax  [NM] 3 4 6
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Applications for hollow and solid bricks with sieve sleeves (cont.)

For installing HIT-V and HIT-IC with embedments of 130 and 160 mm, two attached sleeves are used.
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g Hollow brick with threaded rod HIT-V and two sieve sleeves HIT-SC for deeper embedment depth

=

O Installation parameters of HIT-V with two attached sleeves HIT-SC in hollow and solid brick
HIT-V oo M8 M10 M12 M16

16x50 | 16x85 | 16x50 | 16x85 | 18x50 | 18x85 | 22x50 | 22x85
with HIT-SC ==H = =+ + + + + + + +
16x85 | 16x85 | 16x85 | 16x85 | 18x85 | 18x85 | 22x85 | 22x85

Nominal diameter of drill bit  do [mm]| 16 16 16 16 18 18 22 22
Drill hole depth ho [mm]| 145 180 145 180 145 180 145 180
Effective embedment depth  hes [mm]| 130 160 130 160 130 160 130 160
Maximum diameter of & [mm]| 9 9 12 | 12 | 14 | 14 | 18 | 18
clearance hole in the fixture
Minimum wall thickness Nmin [mm]| 195 230 195 230 195 230 195 230
Brush HIT-RB - [-] 16 16 16 16 18 18 22 22
Number of strokes HDM - [-] 4+6 6+6 4+6 6+6 4+8 8+8 6+10 | 10+10
Number of strokes HDE-500 - [-1 3+5 5+5 3+5 5+5 3+6 6+6 5+8 8+8
Maximum torque moment Tmax [Nm] 3 3 4 4 6 6 8 8
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Applications for hollow and solid bricks with sieve sleeves (cont.)

For through fastenings with HIT-V, two attached sleeves are used.

Masonry
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Hollow and solid brick with threaded rod HIT-V with two sieve sleeves HIT-SC for setting through the fixture and/or
through the non-loadbearing layer

Installation parameters of HIT-V with two sieve sleeves throught the fixture and/or through the non-
loadbearing layer in hollow and solid bricks

HIT-V o M8 M10 M12 M16
16x50 | 16x85 | 16x50 | 16x85 | 18x50 | 18x85 | 22x50 | 22x85
with HIT-SC “=H =H + + + + + + + +
16x85 | 16x85 | 16x85 | 16x85 | 18x85 | 18x85 | 22x85 | 22x85
Nominal diameter of drill bit do [mm] 16 16 16 16 18 18 22 22
Drill hole depth ho [mm] | 145 180 145 180 145 180 145 180
Effective embedment depth  hefmin  [Mm] 80 80 80 80 80 80 80 80
Max. thickness of non-
loadbearing layer and fixture  hp,max [mm] 50 80 50 80 50 80 50 80

(through setting)
Max. diameter of clearance

hole in the fixture (pre-setting) " [mm] 9 9 12 12 14 14 18 18
Max. diameter of clearance

hole in fixture (through setting) 2 [mm] 17 17 17 17 19 19 23 23
Minimum wall thickness Pmin [MM] | het+65 | her+70 | her+65 | her+70 | her+65 | her+70 | her+65 | her+70
Brush HIT-RB - [] 16 16 16 16 18 18 22 22
Number of strokes HDM - [-] 4+6 6+6 4+6 6+6 4+8 8+8 6+10 | 10+10
Number of strokes HDE - [] 3+5 5+5 3+5 5+5 5+8 8+8 5+8 8+8
Max. torque moment for all

brick types except “parpaing  Tmax [NmM] 3 3 4 4 6 6 8 8
creux”

Max. torque moment for Tmax  [NM] 5 5 5 5 3 3 6 6

“parpaing creux”
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Applications for solid bricks without sieve sleeves.

Hilti recommends the anchoring in masonry always with sieve sleeve. Anchors can only be installed without sieve
sleeves in solid bricks when it is guaranteed that it has not any hole or void.

A
l\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m|!\\

A

hmin

Solid brick with threaded rod HIT-V

Installation parameters of HIT-V in solid bricks

Threaded rods and HIT-V o M3 M10 M12 M16

Nominal diameter of drill bit  do [mm] 10 12 14 18

Drill hole depth = ho= her

Effective embedment depth [mm] 50...300 50...300 50...300 50...300

Maximum dlamfeter of. ds [mm] 9 12 14 18

clearance hole in the fixture

Minimum wall thickness Nmin [mm] ho+30 ho+30 ho+30 ho+36

Brush HIT-RB - [-] 10 12 14 18

Maximum torque moment Tmax  [NM] 5 8 10 10
Solid brick with internal threaded sleeve HIT-IC

Installation parameters of HIT-IC in solid bricks

HIT-IC M8x80 M10x80 M12x80

Nominal diameter of drill bit ~ do [mm] 14 16 18

Drill hole depth = _

Effective embedment depth o= her [mm] 80 80 80

Thread engagement length  hs [mm] 8...75 10...75 12...75

Maximum diameter of

clearance hole in the fixture o [mm] 9 12 14

Minimum wall thickness Pmin [mm] 115 115 115

Brush HIT-RB - [] 14 16 18

Maximum torque moment Tmax  [Nm] 5 8 10

Installation equipment

Anchor size M6 | M8 | M10 | wM12 | M16

Rotary hammer TE2(A) — TE30(A)
compressed air gun or blow out pump, set of cleaning brushes,

dispenser

Other tools
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Drilling and cleaning parameters

=T

HIT-V? HIT-V + sieve HiTic HIT-IC + sieve | Hammer drill I-?Irl'u-sRhB
sleeve sleeve -
do [mm] size [mm]
| T —
E=1
- ) - - Cmbs -
i ; - - 10 10
M10 - - - o -
M12 - M8 - 17 13
- M8 M10 M8 16 16
- M10 - - 6 e
M16 M12 M12 M10 18 18

a) Installation without the sieve sleeve HIT-SC can be used only in case of solid bricks.

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 270.

Drilling

. @ R Y

In hollow bricks: rotary mode

In solid bricks: hammer mode

Manual cleaning (MC)

For drill hole diameter do < 18 mm and
drill hole depth ho <100 mm

Compressed air cleaning (CAC)
For drill hole depth ho < 300 mm

Mar-2019
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Injection preparation for hollow and solid bricks with sieve sleeve

mﬁtmy LR
W@&‘m’l‘ - ) § Close lid and insert sieve sleeve
% Y ( manually.
|
= |

All applications

= 330ml 2X
-E’n =3 500m: 3

- —% - S| Ao u

_ HDM 330/500
HDE 500-A18
MD 2000/2500
ED 3500 (-A) — =" -
P 3000/3500 = _J!?

Injection system preparation.

Inject the adhesive without forming air voids

Injection method 1 for Installation with
sieve sleeve HIT-SC. Use extension for
installation with two sieve sleeves.

Injection method 2 for installation in
solid bricks without sieve sleeve

Setting de element

Ner+,
——

9,

NNgeay b

e

/’@

Marking and setting element,to the
required embedment depth, observing
working time twork.

I

-
o |

Loading the anchor: After required
curing time tcure the anchor can be
loaded. The applied installation torque
shall not exceet the values Tmax.
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Undercut
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HDA Undercut anchor

Ultimate-performance undercut anchor for dynamic loads

Anchor version

Base material

Concrete
(cracked)

Concrete
(non-cracked)

Installation conditions

o

Benefits

- Safe and high performance
structural seismic design with

HDA-P
HDA-PR ETA Cl'and' Cc2
HDA-PE - Mechanical interlock
Anchor for (undercut)
pre-setting - Low expansion force (thus
(M10-M20) small edge distance / spacing)
- Self undercutting (without
special undercutting tool)
HDA-T - Performance of a headed stud
HDA-TR - Complete system (anchor, stop
! HDA-TF drill bit, setting tool, drill
Anchor for hammer)
through-fasting .
(M10-M20) - Setting mark on anchor for
control (easy and safe)
- Completely removable
Load conditions
Static/ Seismic Fatigue Shock Fire
quasi-static ETA-C1, C2 resistance

Other information

¥y,
- x
> *
¥ x*

A4

: U:DE 316
Hammer Small edge Performance European CE PROFIS Nuclear power Corrosion
drilled holes distance of a headed Technical conformity design plant approval resistance
and spacing stud Assessment Software
Approvals / certificates
Description Authority / Laboratory No. / date of issue
European Technical Assessment® | CSTB, Paris ETA-99/0009 / 2015-01-06

ICC-ES report incl. seismic?

ICC evaluation service

ESR 1546 / 2014-02-01

Shockproof fastenings in civil
defence installations

Federal Office for Civil Protection,
Bern

BZS D 09-601/ 2009-10-21

Nuclear power plants

DIBt, Berlin

Z-21.1-1987 / 2014-07-22

Fatigue loading

DIBt, Berlin

Z-21.1-1693/2013-07-29

Fire assessment report

Warringtonfire

WF 327804/A 2016-05-3

a) All data for HDA-P(R) and HDA-T(R) given in this section according ETA-99/0009, issue 2015-01-06.

Sherardized versions HDA-PF and HDA-TF anchors are not covered by the approvals.
b) For more details on Technical Data according to ICC please consult the relevant HNA FTM.
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Static and quasi-static resistance (for a single anchor)

All data in this section applies to:

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

- Minimum base material thickness

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

Effective anchorage depth for static

Anchor size M10 M12 M16 M20
Eff. Anchorage depth her [mm] 100 125 190 250
Characteristic resistance
Anchor size ‘ M10 M12 M16 M20?
Non-cracked concrete
Tension |HDA-P(F), HDA-T(F)? [KN] 46 67 126 192
NRrk HDA-PR, HDA-TR 46 67 126 -
Cracked concrete
Tension |HDA-P(F), HDA-T(F)® 25 35 75 95
Nrk HDA-PR, HDA-TR [kN] 25 35 75 -
Non-cracked and cracked concrete
tcmin 10<|15<| 10< | 15< | 20< | 15<(20<| 25< | 30< | 35< | 20< | 25< | 40< | 55<
HDA-T(F)”  trixmax fmml <15|<20| <15 | <20 | <50 |<20|<25| <30 | <35 | <60 | <25 | <40 | <55 | <100
VR [KN] | 659 | 70 | 80 80 | 100 |1409| 140 | 155 | 170 | 190 | 205 | 205 | 235 | 250
Shear trix,min — 10< [ 15<(10<[15<|20< | 30<| 15< | 20< | 25< | 35< -
VRk HDA-TR tix,max <15|<20|<15|<20 <30 | <50 | <20 | <25 | <35 | <60 -
VR [kN] [ 719 | 71 | 87 | 87 | 94 | 109 | 152 | 152 158 170 -
HDA-P(F)® [KN] 22 30 62 92
HDA-PR 23 34 63 -
a) HDA M20: only galvanized 5um version is available.
b) HDA-PF and HDA-TF: anchors are not covered by ETA-99/0009.
c) With use of centering washer (t=5mm) only.
Design resistance
Anchor size ‘ M10 M12 M16 M202
Non-cracked concrete
Tension |HDA-P(F), HDA-T(F)?) [KN] 30,7 44,7 84,0 128,0
NRk HDA-PR, HDA-TR 28,8 41,9 78,8 -
Cracked concrete
Tension |HDA-P(F), HDA-T(F)® 16,7 23,3 50,0 63,3
NRrd HDA-PR, HDA-TR [kN] 16,7 23,3 50,0 -
Non-cracked and cracked concrete
ticmin 10<|15<| 10< | 15< | 20< |15<(20<| 25< | 30< | 35< | 20< | 25< | 40< | 55<
HDA-T(F)®  trxmax fmm] <15|<20| <15 | <20 | <50 |<20|<25| <30 | <35 | <60 | <25 | <40 | <55 | <100
VRk [kN] [43,3¢(46,7 | 53,39 | 53,3 | 66,7 |93,3¢|93,3|103,3|113,3|126,7(136,7¢|136,7 | 156,7 | 166,7
Shear tixmin 10< [ 15<(10<[15<|20< | 30<| 15< | 20< | 25< | 35<
VRd HDA-TR trix,max mm] <15|<20|<15|<20 [ <30 | <50 | <20 | <25 | <35 | <60
VR [kN] [53,4¢|53,4 |65,4¢|65,4|70,7|82,0(114,3¢| 114,3 | 118,8 | 127,8
HDA-P(F)® [KN] 17,6 24,0 49,6 73,6
HDA-PR 17,3 25,6 47,4
a) HDA M20: only galvanized 5um version is available.

b)
c)
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HDA-PF and HDA-TF: anchors are not covered by ETA-99/0009.
With use of centering washer (t=5mm) only.
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Recommended loads ¢

Anchor size ‘ M10 M12 M16 M202
Non-cracked concrete
Tension HDA-P(F), HDA-T(F)? [KN] 21,9 31,9 60,0 91,4
NRrk HDA-PR, HDA-TR 20,5 29,9 56,3 -
Cracked concrete
Tension HDA-P(F), HDA-T(F)? K] 11,9 16,7 35,7 45,2
Nrec HDA-PR, HDA-TR ' 11,9 16,7 35,7 -
Non-cracked and cracked concrete
thix,min ] 10<|15<| 10< | 15< | 20< |15<(20<| 25< | 30< | 35< | 20< | 25< | 40< | 55<
HDA-T(F)®  tfixmax ' <15]|<20| <15 | <20 | <50 | <20 |<25| <30 | <35 | <60 | <25 | <40 | <55 | <100
VRk [kN]| 319 | 31 | 389 | 38 38 (679 67 | 74 | 81 | 90 | 989 | 98 | 112 | 119
Shear togmin | 10< | 15< [ 10< | 15<|20< | 30<| 16< | 20< | 26< | 35<
= mm
g 