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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Technical description of the product

The Injection System HB-VMZ is a torque controlled bonded anchor consisting of a cartridge
with injection mortar HB-VMZ or HB-VMZ Express and an anchor rod with expansion cones and
external connection thread (type HB-VMZ-A) or with internal connection thread
(type HB-VMZ-I1G).

The load transfer is realised by mechanical interlock of several cones in the bonding mortar and
then via a combination of bonding and friction forces in the anchorage ground (concrete).

The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European
Assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance of HB-VMZ-A See Annex C1 to C7

Displacements under tension and shear loads for HB-VMZ-A | See Annex C8 and C9
Characteristic resistance of [glsRV\Y{F4[€ See Annex C10to C12
Displacements under tension and shear loads for [g|3RVIVVEIEl | See Annex C12

Safety in case of fire (BWR 2)

Essential characteristic Performance
Reaction to fire Anchorages satisfy requirements for Class Al
Resistance to fire No performance determined (NPD)

Hygiene, health and the environment (BWR 3)

Regarding dangerous substances there may be requirements (e.g. transposed European
legislation and national laws, regulations and administrative provisions) applicable to the
products falling within the scope of this European Technical Assessment. In order to meet the
provisions of Regulation (EU) No 305/2011, these requirements need also to be complied with,
when and where they apply.

Safety in use (BWR 4)

The essential characteristics regarding Safety in use are included under the Basic Works
Requirement Mechanical resistance and stability.

8.06.01-221/16
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Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with guideline for European technical approval ETAG 001, April 2013, used as
European Assessment Document (EAD) according to Article 66 Paragraph 3 of Regulation (EU)
No 305/2011, the applicable European legal act is: [96/582/EC].

The system to be applied is: 1

Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut flr Bautechnik.

Issued in Berlin on 1 September 2016 by Deutsches Institut fir Bautechnik

Uwe Bender beglaubigt:
Head of Department Baderschneider

754426.16
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Anchor rod HB-VMZ-A
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installation
HB-VMZ-A 75 M12,
see Annex B8)

Through-setting
installation

Y lllustration with hexagon head screw exemplified; other screws or threaded rods also permitted (see Annex A5,
requirements of the fastening screw or threaded rod)

Anchor version

Product description

Intended use

Performance

HB-VMZ-A

Annex A1 — Annex A4

Annex B1 — Annex B8

Annex C1 - Annex C9

HB-VMZ-IG

Annex A1 — Annex A2;
Annex A5

Annex B1 — Annex B2;
Annex B9 — Annex B11

Annex C10 — Annex C12

Injection System HB-VMZ

Product description
Installation situation

Annex A1

754529.16
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Injection System HB-VMZ

Mortar cartridge

Sealing = —
cap —

Imprint:

Injection Adhesive HB-VMZ or HB-VMZ
Express, processing notes, shelf-life, hazard
code, curing time and processing time
(depending on temperature)

Imprint:
Injection Adhesive HB-VMZ or HB-VMZ Express,

processing notes, shelf-life, hazard code, curing time
and processing time (depending on temperature)
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Injection System HB-VMZ

Product description
Cartridges, Cleaning tools, Anchor types

Annex A2
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Marking: e.g. <> 95 VMZ 12-25 ...

Identifying mark of
manufacturing plant

95 Anchorage depth

<

A4  additional marking of

stainless steel A4

HCR additional marking of

high corrosion resistant steel HCR

VvMZ Trade name
12 Size of thread
25 Maximum thickness :
of fixture Marking of anchorage depth
oy
1 (2) 3
= 5
= §= Marking 7N
j ) T —gz; B B ng of length @'
| — : —— .%
thix tix _qé 4
L | Additional
- marking
(see table
A1 and A2)
Marking of length B |C | D E F | G| H I J K L | ™M
Length of anchormin 2 | 508 | 635 | 76,2 | 88,9 | 101,6 | 114,3 | 127,0 | 139,7 | 152,4 | 165,1 | 177,8 | 190,5
Length of anchormax < | 635 | 76,2 | 88,9 | 101,6 | 114,3 | 127,0 | 139,7 | 152,4 | 165,1 | 177,8 | 190,5 | 203,2
Marking of length N (o) P Q R S T ) \" w X Y Z >Z
Length of anchor min 2 | 2032 |215,9 | 228,6 | 241,3 | 254,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8 | 457,2 | 482,6
Length of anchor max < | 2159|2286 | 241,3 | 254,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8 | 457,2 | 482,6
Table A1: Dimensions of anchor rod, HB-VMZ-A M8 - M12
. 40 50 60 75 75 70 80 95 100 110 125
Anchor size HB-VMZ-A | s | mg | m10 | m10 | w12 | m12 | m12 | m12 | m12 | m12 | ma2
Additional marking 1 2 1 2 1 2 3 4 5 6 7
1 | Anchor rod Thread M8 M8 M10 M10 M12 M12 M12 M12 M12 M12 M12
Number 2 3 3 3 3 3 4 4 6 6 6
of cones
d. =| 80 8,0 97 9,7 10,7 12,5 12,5 12,5 12,5 12,5 12,5
100 115 | 120 130 145
Length L 52+tg, | 63+t | 75+t | 90+ts, | 95+, | 90+, "y e e, +, e,
3 Hexagon nut SW 13 13 17 17 19 19 19 19 19 19 19

Dimensions in mm

Injection System HB-VMZ

Product description

Anchor parts, Marking, Anchor dimensions HB-VMZ-A M8 — M12

Annex A3

754529.16
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Table A2: Dimensions of anchor rod, HB-VMZ-A M16 - M24
Anchor size 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 [ 170 | 200 | 225
HB-VMZ-A M16 | M16 | M16 | M16 | M16 | M20 M20 | M20 | M24 | W24 | W24
(LG) | (LG) | (LG) | (LG) | (LG)
Additional marking 1 2 3 4 5 1 2 3 1 2 3
TIANROT Thread | M16 | M16 | M16 | M16 | M16 | M20 | M20 | M20 | M24 | M24 | M24
Number 3 | 4 6 6 6 3 6 6 6 6 | 6
of cones
dy 16,5 16,5 16,5 16,5 16,5 19,7 22,0 22,0 240 240 | 240
Lenath L 114 129 150 170 185 143 203 223 210 240 265
g +th)( +tﬁ)( +tflx +tf|x +th)( +th)( +th)( +tﬂx +tf|x + 1% + 1%
3 |Hexagon nut  SW 24 24 24 24 24 30 30 30 36 36 36
Dimensions in mm
Table A3: Materials HB-VMZ-A
Steel z inc plated Stainless steel High corrosion
Part | Designation hot-dip sherardized 2 | A4 resistant steel
galvanised galvanised 2 40um - (HCR)
40pm H
. High corrosion
Steel acc. to EN gﬁﬁlo%?f-goggs Steel acc. to ?tﬂrgi"si’ itfgzl;' resistant steel
10087:1998, ) ) > |EN 10087:1998, | ,° " ' 11.4529, 1.4565
1 | Anchor rod . hot-dip . 1.4571, 1.4362,
galvanised and . sherardized and ] acc. to EN
galvanised and EN 10088:2005, .
coated coated 10088:2005,
coated coated
coated
High corrosion
Stainless steel, |resistant steel
2 | Washer fiff"late g fifce"late g fiff"late g 14401, 1.4571, | 1.4529 or 1.4565,
P P P EN 10088:2005 |acc. to EN
10088:2005
Property class 8 | Property class 8 1ISO 3506:2009,
Property class 8 |acc. to acc. to ENISO |ISO 3506:2009, | Property class 70,
3 | Hexagon nut acc.to EN ISO [ENISO 898-2:2012-08, |A4-70, 1.4401, |high corrosion
9 898-2:2012-08, |898-2:2012-08, |[hot-dip 1.4571, resistant steel
galvanised hot-dip galvanised EN 10088:2005 | 1.4529 or 1.4565,
galvanised or sherardized EN 10088:2005
Mortar . . . o
4 cartridge Vinylester resin, styrene free, mixing ratio 1:10

Injection System HB-VMZ

Product description

Anchor dimensions HB-VMZ-A M16 — M24, Materials HB-VMZ-A

Annex A4

754529.16
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Marking: e.g. <> 80 VMZ M10 —

< |dentifying mark of A4  additional markin
- g
manufacturing plant of stainless steel A4
80 Anchorage depth
VMmzZ Trade name HCR additional marking of
M10 Size of internal thread high corrosion resistant steel HCR
' ,,,,,
l 5
& _Lin_|
Table A4: Dimensions of anchor rod HB-VMZ-IG
; 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size RS me | me | ms | ms | m1o | m1o | m12 | m12 | m12 | m1e | m1e | M20
Internal thread - | M6 | M6 | M8 | M8 | M10 | M10 | M12 | M12 | M12 | M16 | M16 | M20
Number of cones - 2 3 3 3 3 4 3 4 6 3 6 6
Outer diameter dy [[mm]| 8,0 | 80 | 97 | 10,7 | 12,5 | 12,5 | 16,5 | 16,5 | 16,5 | 19,7 | 22,0 | 24,0
Thread length L [mm]| 12 | 15 | 16 | 19 | 20 | 23 | 24 | 27 | 30 | 32 | 32 | 40
Total length L [[mm]| 41 | 52 | 63 | 78 | 74 | 84 | 94 | 109 | 130 | 120 | 180 | 182
32,5
o antif Lan | Lan | Len | Lan | Lan | Lan | Len o Lan | de | dk )
Length identifier mmll <18 | > 19 |< 225> 23,5| <27 | > 28 [< 31,5 " |> 35,5] <21 | > 21

Table A5: Materials HB-VMZ-IG

. . Steel, zinc plated . High corrosion
Part | Designation galvanized | sherardized = 40um | Siniess steel A4 | oqistant steel (HCR)
Stainless steel High corrosion
Steel acc. to Steel acc. to ' .
) ) 1.4401, 1.4404, resistant steel 1.4529,
1 | Anchor rod EN 10087:1998, |  EN 10087:1998, 1.4571, 1.4362, 1.4565 acc. to
galvanized and sherardized and EN 10088:2005 EN 10088:2005
coated coated ’ ’ ' '
coated coated
Mortar . . . .
4 cartridge Vinylester resin, styrene free, mixing ratio 1:10

Requirements of the fastening screw or the threaded rod and nut

o Minimum screw-in depth Lsynmin See Table BS:

* The length of screw or the threaded rod must depending on the thickness of fixture tg,, available thread length
Lt (= maximum available thread length, see Table B8:) and the minimum screw-in depth Lsgmin be established.

o A; > 8 % ductility

Steel, zinc plated

¢ Minimum property class 8.8 according to EN ISO 898-1:2013 or EN ISO 898-2:2012

Stainless steel A4

o Material 1.4401; 1.4404; 1.4578; 1.4571; 1.4439; 1.4362 according to EN 10088:2005
¢  Minimum property class 70 according to EN 1SO 3506:2009

High corrosion resistant steel (HCR)

o Material 1.4529; 1.4565 according to EN 10088:2005

¢  Minimum property class 70 according to EN ISO 3506:2009

Injection System HB-VMZ

Product description Annex A5
Anchor parts, anchor dimensions, Materials HB-VMZ-IG

754529.16 8.06.01-221/16
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Specifications of intended use

Injection System HB-VMZ-A M8 M10 M12 M16 M20 mM24
Static or quasi-static loads v

Seismic loads (Category C1 + C2) - | v v | v v v
Cracked and non-cracked v

Injection System HB-VMZ-IG Mé M8 M10 M12 M16 M20
Static or quasi-static loads v

Seismic loads -

Cracked and non-cracked v

Base materials:

» Reinforced or unreinforced normal weight concrete according to EN 206-1:2000
» Strength classes C20/25 to C50/60 according to EN 206-1:2000

Temperature Range:

» Temperature Range . -40 °C to +80 °C (max short term temperature +80 °C and
max long term temperature +50 °C)
» Temperature Range |I: -40°C to +120 °C (max short term temperature +120 °C and

max long term temperature +72 °C)
Use conditions (Environmental conditions):

» Structures subject to dry internal conditions
(zinc plated steel, stainless steel or high corrosion resistant steel).

» Structures subject to external atmospheric exposure including industrial and marine environment or exposure to
permanently damp internal condition, if no particular aggressive conditions exist
(stainless steel or high corrosion resistant steel).

» Structures subject to external atmospheric exposure and to permanently damp internal condition, if other particular
aggressive conditions

(high corrosion resistant steel).

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of seawater,
chloride atmosphere of indoor pools or atmosphere with extreme chemical pollution (e.g. in desulphurization plants or road tunnels
where de-icing materials are used).

Design:
« Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete 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 reinforcement or to supports,
etc.).

* Anchorages under static or quasi-static actions are designed in accordance with:

- ETAG 001, Annex C, design method A, Edition August 2010 or
- CEN/TS 1992-4:2009, design method A

* Anchorages under seismic actions (cracked concrete) are designed in accordance with:

- EOTA Technical Report TR 045, Edition February 2013
- Anchorages shall be positioned outside of critical regions (e.g. plastic hinges) of the concrete structure.
- Fastenings in stand-off installation or with a grout layer are not allowed.

Injection System HB-VMZ

Intended use Annex B1
Specifications

754529.16 8.06.01-221/16
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Table B1:

e Anchor installation carried out by appropriately qualified personnel and under the supervision of the person responsible for
technical matters of the site.

« Water filled bore holes (where admissible) must not be polluted — otherwise the cleaning of the drill hole must be repeated.

* The anchor component installation temperature shall be at least +5 °C; during curing of the injection mortar the temperature of
the concrete must not fall below -5 °C. Curing time must be observed prior to loading the anchor.

Installation conditions

Anchor size HB-VMZ-A M8 “;,150;1“; 70 M12 and 80 M12 - M24
Nominal diameter of drill hole do [mm] <14 >14
dry concrete - yes yes
Installation allowable in wet concrete - yes yes
water-filled hole - no yes
Hammer drill bit - yes yes

Hole drilling by Diamond drill bit

Anchor size HB-VMZ-IG M6 - M8 M10 - M20
Nominal diameter of drill hole do [mm] <14 >14
dry concrete - yes yes
Installation allowable in wet concrete - yes yes
water-filled hole - no yes
. Hammer drill bit - yes yes
Hole drilling by Diamond drill bit - no ves

Table B2: Processing time and curing time HB-VMZ
Temperature [°C] Maximum processing Minimum curing time

in the drill hole time dry concrete wet concrete
+40°C 1,4 min 15 min 30 min
+35°Cto+39°C 1,4 min 20 min 40 min
+30°Cto+34°C 2 min 25 min 50 min
+20°Cto+29°C 4 min 45 min 1:30 h
+10°Cto+19°C 6 min 1:20h 2:40h
+5°Cto+9°C 12 min 2:.00h 4:00 h
0°Cto+4°C 20 min 3:00h 6:00 h
-4°Cto-1°C 45 min 6:00 h 12:00 h
-5°C 1:30 h 6:00 h 12:00 h

Table B3: Processing time and curing time HB-VMZ Express

Temperature [°C]

Maximum processing

Minimum curing time

Installation conditions, processing and curing time

in the drill hole time dry concrete wet concrete
+30°C 1 min 10 min 20 min
+20°Cto+29°C 1 min 20 min 40 min
+10°Cto+19°C 3 min 40 min 80 min
+5°Cto+9°C 6 min 1:.00 h 2:00 h
+0°Cto+4°C 10 min 2:00 h 4:00 h
-4°Cto-1°C 20 min 4:00 h 8:00 h
-5°C 40 min 4:00 h 8:.00 h
Injection System HB-VMZ
Intended use Annex B2

754529.16
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Table B4: Installation parameters, HB-VMZ-A M8 - M12
. 40 50 60 75 75 70 80 95 100 | 110 | 125
Anchor size HB-VMZ-A ms | ms | m10 | m10 | Mm12 | M12 | M12 | m12 | M12 | m12 | m12
Effective anchorage depth hes2 | [Mm] | 40 50 60 75 75 70 80 95 100 110 125
Nominal diameter of drill hole do=|[mm]] 10 10 12 12 12 14 14 14 14 14 14
Depth of drill hole ho 2| [mm]| 42 55 65 80 80 75 85 100 | 105 | 115 | 130
Diameter of cleaning brush D2|[mm]| 108 | 10,8 | 13,0 | 13,0 | 13,0 | 150 | 150 | 150 | 150 | 150 | 15,0
Installation torque Tinse <| [Nm] ] 10 10 15 15 25 25 25 25 30 30 30
Diameter of clearance hole in the fixture
Pre-setting installation de < | [mm] 9 9 12 12 14 14 14 14 14 14 14
U
Through-setting installation dr < | [mm] - - 14 14 1:6/ 16 16 16 16 16 16
"' see Annex B8
Table B5: Installation parameters, HB-VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size HB-VMZ-A e | s | e | e | oS0 | e | M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Effective anchorage depth her 2 | [Mm] | 90 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225
Nominal diameter of drill hole  do=|[mm]| 18 18 18 18 18 22 24 24 26 26 26
Depth of drill hole ho > | [mm]| 98 113 | 133 | 153 | 168 | 120 | 180 | 200 | 185 | 215 | 240
Diameter of cleaning brush D2|[mm]| 19,0 | 19,0 | 19,0 | 19,0 | 19,0 | 23,0 | 250 | 25,0 | 27,0 | 27,0 | 27,0
Installation torque Tin_si <|[Nm]] 50 50 50 50 50 80 80 80 100 120 120
Diameter of clearance hole in the fixture
L . 24 24
Pre-setting installation de<| [mm]] 18 18 18 18 18 22 22) | (22) 26 26 26
Through-setting installation de< | [mm]] 20 20 20 20 20 24 26 26 28 28 28
Pre-setting installation Through-setting installation
size M20 + M24 size M20 + M24
2 0,5 tﬁx 2 035 tfix
hef
| l 1 T 1
ﬂ l \\.‘ N . R l\\ \\‘ — i
o G . . A / 1NN / NN AN /A7
H . . p - N .. -—L g l & L
. \‘ |. . N\ N N i . — ~ ! / —\ . —
NS 1 N = R = =
NI o) | S = { =
TR e e i e e e e — r EXTIYY A :
O . .. . Ny N : [;_\_; S V.7 AN— VX | — \7g |
"\l|\\\ . . .. . '\\‘ \ I\\_\ ,.’_z// \ \ /,;/‘/'/
A_I AN 5 X 2 I : N | ‘
ho trix tix tfix tfix

The annular gap in the clearance hole in
the fixture has to be filled completely by
excess mortar!

Injection System HB-VMZ

Intended use
Installation parameters, HB-VMZ-A

Annex B3
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Table B6: Minimum spacing and edge distance, HB-VMZ-A M8 - M12
. 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
Anchor size HB-VMZ-A ms | ms | m10 | m10 | M12 | M12 | M12 | m12 | m12 | m12 | m12
Minimum thickness of 110 130
concrate Pmin | [mm]f 80 | 80 | 100 | -%| 110 | 110 | 110 [ .c%)| 130 | 140 | 160
Cracked concrete
Minimum spacing Smin | [mMm]] 40 40 40 40 50 55 40 40 50 50 50
Minimum edge distance Cmin | [mMm]] 40 40 40 40 50 55 50 50 50 50 50
Non-cracked concrete
Minimum spacing smin | [mm]] 40 | 40 | 50 | 50 | 50 [ 55 | 55 | 55 [ 80? [ 80 | 807
Minimum edge distance Cmin | [mm]] 40 | 40 | 50 | 50 | 50 | 55 | 55 | 55 | 557|557 | 557
Table B7: Minimum spacing and edge distance, HB-VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size HB-VMZ-A v | s | e | s | w80 [ 415 | M20 | M20 | M24 | M24 | M2
(LG) | (LG) | (LG) | (LG) | (LG)
Minimum thickness of 170 | 190 | 205 230 | 250 | 230 | 270 | 300
concrete Amin | [mm] | 130 | 150 | 455 | 180" | 200 "] 190 | 220 7| 240" 2207|260 " |290 "
Cracked concrete
Minimum spacing smn | [mm]] 50 [ 50 60 | 60 | 60 80 | 80 80 | 80 [ 80 | 80
Minimum edge distance Cmn | [mm]] 50 | 50 60 | 60 | 60 80 | 80 80 | 80 | 80 | 80
Non-cracked concrete
Minimum spacing Smin [mm]] 50 60 60 60 60 80 80 80 80 105 | 105
Minimum edge distance Cmin [mm]] 50 60 60 60 60 80 80 80 80 105 105

" The remote face of the concrete member shall be inspected to ensure there has been no break-through by drilling. In case of
break-through, the ground of the drill hole shall be closed with high strength mortar. The full bonded length hes shall be
achieved and any potential loss of injection mortar shall be compensated.

? For an edge distance ¢ 2 80 mm a minimum spacing Smin = 55 mm is applicable.

Injection System HB-VMZ

Intended use

Minimum spacing and edge distance, HB-VMZ-A
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Installation instructions HB-VMZ-A
Making and cleaning of hammer drilled holes

= -
o2 t
pES S| o
0. § % Y Use Hammer drill or air drill with drill bit and depth gauge. Drill perpendicular to
1 £ concrete surface.
. S —
225, g
_g 23 Drill hole must be cleaned directly prior to installation of the anchor.
- It must be ensured that icing does not occur in the drill hole.
HB-VMZ-A M8 - M16:
Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two
times. The Extension Tube with reduced diameter must be added to the Blow-out
“ pump for the diameter M8.
HB-VMZ-A M20 - M24:
Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air
valve and blow out drill hole along the entire depth with back and forth motion at
5 least two times.
HB-VMZ-A M10 - M16:
Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two
times.
o
HB-VMZ-A M20 - M24:
Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air
valve and blow out drill hole along the entire depth with back and forth motion at
least two times.
>
Check diameter of cleaning brush HB-RB. If brush can be pushed into the drill hole
3 without any resistance, it must be replaced. Chuck brush into drill machine. Turn on
drill machine. Brush drill hole back and forth along the entire drill hole depth at least
& two times while rotated by drill machine.
| HB-VMZ-A M8 - M16:
Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two
times. The Extension Tube with reduced diameter must be added to the Blow-out
S pump for the diameter M8.
HB-VMZ-A M20 - M24:
Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air
valve and blow out drill hole along the entire depth with back and forth motion at
4 least two times.
HB-VMZ-A M10 - M16:
Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two
times.
o A min.6 bar
1 e || HB-VMZ-A M20 - M24:
2 Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air
valve and blow out drill hole along the entire depth with back and forth motion at
7 | waomacV| 1€2St two times.

Injection System H

B-VMZ

Intended use

Installation instructions HB-VMZ-A
Making and cleaning of hammer drilled holes
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754529.16

8.06.01-221/16




electronic copy of the eta by dibt: eta-07/0256

Page 15 of European Technical Assessment Deutsches

ETA-07/0256 of 1 September 2016

English translation prepared by DIBt

Institut
fir
Bautechnik

Making and cleaning of diamond core drilled holes

| =
o8
és§>
ah s Use diamond drill with diamond drill bit and depth gauge. Drill perpendicular to
e e concrete surface.
1
i (=
9E®
°E o Drill hole must be cleaned directly prior to installation of the anchor.
-: b
S = 7 It must be ensured that icing does not occur in the drill hole.
> |352
2 7 Remove drill core at least up to the nominal hole depth and check drill hole
7/ depth.
>
Flushing of drill hole:
3 Flush drill hole with water, starting from the bottom, until clear water gets out of
the drill hole.
o
>
Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open
4 air valve and blow out drill hole along the entire depth with back and forth
motion at least two times.
o

Injection System HB-VMZ

Intended use
Installation instructions HB-VMZ-A

Making and cleaning of diamond core drilled holes
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Injection

>
+
(a]

Check expiration date on HB-VMZ cartridge. Never use when expired. Remove cap from
HB-VMZ cartridge. Screw Mixer Nozzle HB-VM-X on cartridge. When using a new
cartridge always use a new Mixer Nozzle. Never use cartridge without Mixer Nozzle and
never use Mixer Nozzle without helix inside.

Insert cartridge in Dispenser. Before injecting discard mortar (at least 2 full strokes or a
line of 10 cm) until it shows a consistent grey colour. Never use this mortar.

Prior to injection, check if Mixer Nozzle HB-VM-X reaches the bottom of the drill hole. If it
does not reach the bottom, plug Mixer Extension HB-VM-XE onto Mixer Nozzle in order
to fill the drill hole properly. Fill hole with a sufficient quantity of injection mortar. Start
from the bottom of the drill hole and work out to avoid trapping air pockets.

Insert the anchor rod HB-VMZ-A by hand, rotating slightly up to the full embedment depth
as marked on the anchor rod. The anchor rod is properly set when excess mortar seeps
from the hole. If the hole is not completely filled, pull out anchor rod, let mortar cure, drill
out hole and repeat entire cleaning process.

Insert the anchor rod HB-VMZ-A by hand, rotating slightly up to the full embedment
depth. After the installation, the annular gap in the clearance hole in the fixture has to be
filed completely by excess mortar. If the hole is not completely filled, pull out anchor rod,
let mortar cure, drill out hole and repeat entire cleaning process.

Follow minimum curing time shown in Table B2 or Table B3
During curing time, anchor rod must not be moved or loaded.

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque T;,, according to
Table B4 or Table B5 by using torque wrench.

Injection System HB-VMZ

Intended use

Anchor installation

Installation instructions HB-VMZ-A

Annex B7

754529.16

8.06.01-221/16




electronic copy of the eta by dibt: eta-07/0256

Page 17 of European Technical Assessment Deutsches
ETA-07/0256 of 1 September 2016 Institut

fir
English translation prepared by DIBt Bautechnik

Installation instructions HB-VMZ-A 75 M12

Through-setting installation with clearance between concrete and anchor plate

Work step 1-7 as illustrated in Annexes B5 — B7
Requirement: Diameter of clearance hole in the fixture d; < 14 mm
8 Insert the anchor rod HB-VMZ-A by hand, rotating slightly up to the full
embedment depth.
Check if excess mortar seeps from the hole. If the hole is not
completely filled, pull out anchor rod, let mortar cure, drill out hole and
9 repeat the entire cleaning process.
The annular gap in the fixture does not have to be filled.
10 During curing time according to Table B2 or Table B3 anchor rod must
> not be moved or loaded.
s
féf”;y’f;zi | Tinst N -
s, S Washer and nut can be mounted after curing time and backfilling of
1 A Bi[[ anchor plate. Apply installation torque Ti.s according to Table B4 by
s using torque wrench.
s

Injection System HB-VMZ

Intended use
Installation instructions HB-VMZ-A 75 M12
Through-setting installation with clearance between concrete and anchor plate
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Table B8: Installation parameters HB-VMZ-IG

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125|115 (170 | 170
Anchor size FESNIMESIS Mé | M6 | M8 | M8 [M10 | m10|M12 | M12 | m12 | M16 | M16 | M20
Effective anchorage depth her= |[mm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
E&?'”a' diameterofdril 4 — Itmm)| 10 | 10 [ 12 | 12 [ 14 [ 14 | 18 [ 18 | 18 | 22 | 24 | 26
Depth of drill hole ho> |[mm]| 42 | 55 | 65 | 80 | 80 | 85 | 98 | 113 | 133 | 120 | 180 | 185
E:ﬁ;etemfdea"'”g D> |[[mm]| 108|108 130/|130| 150 150|190 190|190 23,0250 27,0
Installation torque Tinst < | [Nm] 8 8 10 10 15 15 25 25 25 50 50 80
Diameter of clearance
hole in the fixture ds < [mm] 7 7 9 9 12 12 14 14 14 18 18 22
Available thread length Lin [mm]] 12 15 16 19 20 23 24 27 30 32 32 40
Minimum screw-in depth Lsdmin | [mm] 7 7 9 9 12 12 14 14 14 18 18 22
Minimum thickness of 170 230 | 230
concrete Nemin [mm]] 80 80 100 | 110 | 110 | 110 | 130 | 150 160 " 160 220 | 220
Cracked concrete
Minimum spacing Smin [mm]] 40 40 40 40 55 40 50 50 60 80 80 80
Minimum edge distance Cmin | [mm]]| 40 | 40 40 | 40 55 50 50 50 60 80 80 80
Non-cracked concrete
Minimum spacing Smin [mm]| 40 40 50 50 55 55 50 60 60 80 80 80
Minimum edge distance Cmin [mm]| 40 40 50 50 55 55 50 60 60 80 80 80

and any potential loss of injection mortar shall be compensated.

hef

L1

" The remote face of the concrete member shall be inspected to ensure there has been no break-through by drilling. In case of
break-through the ground of the drill hole shall be closed with high strength mortar. The full bonded length hes shall be achieved

Injection System HB-VMZ

Intended use
Installation parameters HB-VMZ-IG
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Installation instructions HB-VMZ-IG

Making and cleaning of hammer drilled holes

Use Hammer drill or air drill with drill bit and depth gauge. Drill perpendicular to concrete
1 surface.

Drill hole must be cleaned directly prior to installation of the anchor.

It must be ensured that icing does not occur in the drill hole.

HB-VMZ-IG M6 - M12:

Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two times. The

Extension Tube with reduced diameter must be added to the Blow-out pump for the
5 diameter M6.

HB-VMZ-IG M16 - M20:

Connect MKT Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air

valve and blow out drill hole along the entire depth with back and forth motion at least two

times.

Check diameter of Cleaning Brush HB-RB. If brush can be pushed into the drill hole without
3 any resistance, it must be replaced. Chuck brush into drill machine. Turn on drill machine.

Brush drill hole back and forth along the entire drill hole depth at least two times while

rotated by drill machine.

HB-VMZ-IG M6 - M12:

Blow out drill hole from the bottom with Blow-out pump HB-VM-AP at least two times. The

Extension Tube with reduced diameter must be added to the Blow-out pump for the

diameter M6.
4

HB-VMZ-IG M16 - M20:

Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air valve and

blow out drill hole along the entire depth with back and forth motion at least two times.

Use diamond drill with diamond drill bit and depth gauge. Drill perpendicular to concrete
surface.

Drill hole must be cleaned directly prior to installation of the anchor.
It must be ensured that icing does not occur in the drill hole.

Remove drill core at least up to the nominal hole depth and check drill hole depth.

Flushing of drill hole:
Flush drill hole with water, starting from the bottom, until clear water gets out of the drill hole.

Connect Air Blower HB-VM-ABP to compressed air (min. 6 bar, oil-free). Open air valve and
blow out drill hole along the entire depth with back and forth motion at least two times.

Injection System HB-VMZ

Intended use
Installation instructions HB-VMZ-IG
Drilling and cleaning
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Injection

Check expiration date on HB-VMZ cartridge. Never use when expired. Remove cap from
HB-VMZ cartridge. Screw Mixer Nozzle HB-VM-X on cartridge. When using a new cartridge
always use a new Mixer Nozzle. Never use cartridge without Mixer Nozzle and never use
Mixer Nozzle without helix inside.

Insert cartridge in dispenser. Before injecting discard mortar (at least 2 full strokes or a line
of 10 cm) until it shows a consistent grey colour. Never use this mortar.

Prior to injection, check if Mixer Nozzle HB-VM-X reaches the bottom of the drill hole. If it
does not reach the bottom, plug Mixer Extension HB-VM-XE onto Mixer Nozzle in order to fill
the drill hole properly. Fill cleaned drill hole with a sufficient quantity of injection mortar. Start
from the bottom of the drill hole and work out to avoid trapping air pockets.

Insert the anchor rod HB-VMZ-IG by hand, rotating slightly up to about 1mm below the
concrete surface in the drill hole. The anchor rod is properly set when excess mortar seeps
from the hole. If the hole is not completely filled, pull out anchor rod, let mortar cure, drill out
hole and repeat the entire cleaning process.

Follow minimum curing time shown in Table B2 and Table B3.
During curing time anchor rod must not be moved or loaded.

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque T, according to

" Table B8 by using torque wrench.

Injection System HB-VMZ

Intended use Annex B11
Installation instructions HB-VMZ-IG

Anchor installation
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Table C1: Characteristic values for tension loads, HB-VMZ-A M8 - M12,
cracked concrete, static and quasi-static action

Anchor size HB-VMZ-A e | e w10 w0 |t w2 | iz | miz| wnz | wiz | waz
Installation safety factor Y2=Yinst | [-] 1,0

Steel failure

Characteristic tension Steel, zinc plated | [kN] | 15 | 18 25 35 | 49 54 57
resistance Nrks A4 HCR| [kN] | 15 18 25 35 49 54 57

Partial safety factor s | [ 1,5

Pull-out

Characteristic resistance Ngxp
in concrete C20/25

50°C / 80°C?| [kN]

1)

72°C /120°C?| [N} | 5 [ 7512 |12 |12 [ 16 | 20 [ 20 | 30 | 30 | 30

Increasing factor

Jic

f 0,5
( ck,cube )
25

Concrete cone failure

Effective anchorage depth

hef 2

mm]| 40 | 50 | 60 | 75 | 75 [ 70 | 80 | 95 | 100 | 110 | 125

Factor acc. to CEN/TS 1992-4

Ker

[]

7,2

) Pull-out failure is not decisive

% Maximum long term temperature / Maximum short term temperature

Table C2: Characteristic values for tension loads, HB-VMZ-A M16 — M24,
cracked concrete, static and quasi-static action

170 | 190 | 170 | 200 | 225

Anchor size HB-VMZ-A N?‘?G ;ﬂg ;ﬁg :n‘:g ;ﬂg ;n;% M20 | M20 | M24 | M24 | M24
(LG) | (Le) | (LG) | (LG) | (LG)
Installation safety factor Y2=Yinst [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated [kN] 88 95 111 97 96 188 222
resistance Nri s A4, HCR | [kN] | 88 | 95 111 97 | 114 165 194
Partial safety factor TMs [-] 1,5 1,68 1,5 1,5
Pull-out
Characteristic resistance 50°C / 80°C?| [kN] K
Nipin concrete C20/25  72°c/120°C®| kN1 | 25 | 30 | 50 | s1 [ 30 [ e | 75
Increasing factor ve | M (ff“-c_“be)O'S
25

Concrete cone failure
Effective anchorage depth he= | [mm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 [ 190 | 170 | 200 | 225
Factor acc. to CEN/TS 1992-4 Ker [-] 7,2

) Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Injection System HB-VMZ

Performance

static and quasi-static action

Characteristic values for tension loads, HB-VMZ-A in cracked concrete,

Annex C1
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Table C3: Characteristic values for tension loads,

HB-VMZ-A M8 - M12 in non-cracked concrete, static and quasi-static action

Characteristic values for tension loads, HB-VMZ-A M8 - M12,
non-cracked concrete, static and quasi-static action

Anchor size HB-VMZ-A e | a5 |0 | wio |tz | w2 | w2 | mrz | w2 | waz | iz
Installation safety factor 12=Yinst | [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated | [kN] | 15 | 18 25 35 | 49 54 57
resistance Nris A4, HCR | [kN] | 15 | 18 25 35 | 49 54 57
Partial safety factor TMs [-] 1,5
Pull-out
Characteristic resistance Ngypin 50°C/80°C” | [kN] 9 K K ! 40 N 50 50
non-cracked concrete C20/25 72°c/120°¢? | [kN] | 6 | 9 16 16 | 16 | 25 | 25 | 30 | 30 | 30
Splitting
Splitting for standard thickness of concrete member (The higher resistance of Case 1 and Case 2 may be applied.)
Standard thickness of concrete hsta = 2 her | [Mm] 100 120 | 150 | 150 | 140 | 160 | 190 | 200 | 220 | 250
Case 1 (N’ has to be replaced by N’z s,)
Sgﬁﬁggﬁ:&'gﬁgﬁ:’é‘zg}zs Nssp | [KN] | 75| 9 | 16 | 20 | 20 [ 20 | " | 30 | 40 | 40 | 40
Spacing (edge distance) Scrsp (T 2 Cersp) | [Mm] 3 het
Case 2
Spacing (edge distance) Scrsp (= 2 Cersp) | [Mm] 6 hef S5hef| 7hef | 7 het | 5 het [ 3hei| 5 her| 4 het | 6 hes | 5 het
Splitting for minimum thickness of concrete member (The higher resistance of Case 1 and Case 2 may be applied.)
Minimum thickness of concrete Amin = | [Mm] 80 100 110 | 110 | 110 | 125 | 130 | 140 | 160
Case 1 (N has to be replaced by N <)
T oo o R EEREEEIEIEIE
Spacing (edge distance) Sersp(= 2 Cergp) | [MM] |3 her| - 3 het 3 her
Case 2
Spacing (edge distance) Scrsp (=2 Cersp) | [MM] | 6 her [ 7 her | 6 her | 7 her | 7 her | 7 her [ 6 her | 7 her | 6 her | B her | 6 her
[ 0,5
e | n ()
Concrete cone failure
Effective anchorage depth her2 | [Mm] | 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
Factor acc. to CEN/TS 1992-4 Kucr [-] 10,1
" Pull-out failure is not decisive
? Maximum long term temperature / Maximum short term temperature
Injection System HB-VMZ
Performance Annex C2
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Table C4: Characteristic values for tension loads, HB-VMZ-A M16 — M24,
non-cracked concrete, static and quasi-static action

170 190 170 200 | 225
Anchor size HB-VMZ-A |\:1os :nﬂss :ﬁss :;:55 ::1% &12% M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor V2= inst | [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated [kN] 88 95 111 111 97 96 188 188 222 222 222
resistance Nrks A4, HCR | [kN]]| 88 95 111 111 97 114 165 165 194 194 194
|Partial safety factor s | [ 1,5 1,68 1,5 15
Pull-out
Chgracteristic . 50°C / 80°C ? | [kN] 1) 75 90 1) 1)
resistance Ngkpin
non-cracked . o 2
concrete C20/25 72°C/120°C [kN]| 25 35 50 50 53 40 75 75 95 95 95
Splitting
Splitting for standard thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)
Standard thickness of
|concrete hstg = 2 hes [[mm]| 180 | 200 | 250 | 290 320 | 230 | 340 | 380 340 | 400 | 450
|Case 1 (N°. has to be replaced by N%; )
Characteristic resistance in 0 1) 1)
non-cracked concrete C20/25 N'risp | [KN]| 40 | 50 | 50 | 60 80 115 140
Spacing _
edge distance) Sersp (= 2 Carsp) | [MM] 3 Rer
Case 2
Spacing Sersp (5 2
|(edge distance) ccr,s_e) [mm] 4 hef 4 hef 4 hef 4 hef 4 hef 3 hef 3 hef 4 hef 3 hef 3 hef 3,6 hﬂf
Splitting for minimum thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)
Minimum thickness of
concrete Amin = [[mm]} 130 | 150 | 160 | 180 | 200 | 160 | 220 240 220 | 260 290
|Case 1 (N%x. has to be replaced by N%; )
Characteristic resistance in 0 1
non-cracked concrete C20/25 N'resp | [KN]| 35 | 50 40 | 50 71 B 75 76 116 | 115
Spacing -
(edge distance) Scrsp (= 2 Cersp)| [MmM] 3 her
|case 2
Spacing =2 5het | 5het | 6her | 5her | 5her | 5her |5,2 her|4,4 het|5,2 het|4,4 her|4,4 h
edge distance) Scrsp (= 2 Cergp)| [MM] ef ef ef ef ef ef | 9,4 Nef| 4,4 Nef| 9,2 Nef | 4,4 Ner |4,4 Ner
|Increasing factor Faceube
for Nrkpand Nk sp ve | [l ( 25 )
Concrete cone failure
|Effective anchorage depth her> [[mm]| 90 | 105 [ 125 [ 145 | 160 | 115 [ 170 | 190 | 170 | 200 | 225
[Factor acc. to CEN/TS 1992-4 Keer | [] 10,1

" Pull-out failure is not decisive

? Maximum long term temperature / Maximum short term temperature

Injection System HB-VMZ

Performance

static and quasi-static action

Characteristic values for tension loads, HB-VMZ-A M16 — M24, non-cracked concrete,

Annex C3
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Table C5: Characteristic values for shear load, HB-VMZ-A M8 - M12,
cracked and non-cracked concrete, static and quasi-static action

. 40 | 50 | 60 75 75 | 70 | 80 | 95 [ 100 | 110 | 125
Anchor size HB-VMZ-A M3 | M8 | M10 | M10 | M12 [ M12 [ M12 | M12 [ M12 | M12 | M12
Installation safety factor 12=Yinst | [-] 1,0
Steel failure without lever arm
Characteristic Steel, zinc [kN] 14 21 34

. plated
shear resistance
Vrks A4, HCR | [KN] 15 23 34
Partial safety factor s | [-] 1,25
Factor for ductility ka| [-] 1,0
Steel failure with lever arm

Steel, zinc

Characteristié: bending plated (Nm] 30 60 105
moments M'ris A4, HCR [INm]| 30 60 105
Partial safety factor s | [ 1,25
Concrete pry-out failure
Factor k acc. ETAG 001,
Annex C or k; acc. Ka | [ 2
CEN/TS 1992-4
Concrete edge failure
Effective length of anchor lfmmi| 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
in shear load
Diameter of anchor dnom |[Mm] 10 12 12 14

Injection System HB-VMZ

Performance Annex C4
Characteristic values for shear load, HB-VMZ-A M8 - M12, cracked and non-cracked

concrete, static and quasi-static action
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Table C6: Characteristic values for shear load, HB-VMZ-A M16 - M24,
cracked and non-cracked concrete, static and quasi-static action

170 | 190 | 170 | 200 | 225
M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)

90 | 105 | 125 | 145 | 160 | 115

Anchor size HB-VMZ-A M16 | M16 | M16 | M16 | M16 | M20

Installation safety factor y2=yinst | [-] 1,0
Steel failure without lever arm

. Steel, zinc 149 7 178 7
Characterlstlc plated [kN] 63 70 (98) (141)
shear resistance 1317 156 1
Vris A4, HCR | [kN] 63 86 (86) (123)
Partial safety factor s | [-] 1,25 1,4 1,25 1,25
Factor for ductility ka| [-] 1,0
Steel failure with lever arm
Characteristic Steel, zinc |

m 266 392 519 896

bending moments plated [Nm]
M°Rce A4, HCR |[Nm] 266 454 784
Partial safety factor s | [ 1,25 14 1,25 1,25

Concrete pry-out failure

Factor k acc. ETAG 001,
Annex C or k; acc. kKa | [-] 2
CEN/TS 1992-4

Concrete edge failure

Effective length of

; ls|[mm]| 90 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225
anchor in shear load

Diameter of anchor drom | [MM] 18 22 24 26

Y This value may only be applied if |y = 0,5 tsx

k2 0,5 thx

Size | N
M20 + M24: B -..//

xxxxxxx

J

yyyyyyy

‘4-.__|4

trix

!

Injection System HB-VMZ

Performance Annex C5
Characteristic values for shear load, HB-VMZ-A M16 - M24,

cracked and non-cracked concrete, static and quasi-static action
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Table C7: Characteristic resistances for seismic loading
HB-VMZ-A M10 - M12 performance category C1 and C2

Tension loads

60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125

Anchor size HB-VMZ-A M10 | M10 | M12 | M12 [ M12 | M12 | M12 | M12 | M12

Installation safety factor 12=Tinst| [-] 1,0

Steel failure, steel zinc plated

Characteristic resistance C1 Nrisseisct | [KN] 25 35 | 49 54 57
Characteristic resistance C2 Nrksseiscz | [KN] 25 35 | 49 54 57
Steel failure, stainless steel A4, HCR
Characteristic resistance C1 Nrksseisct | [KN] 25 35 49 54 57
Characteristic resistance C2 NRrisseis.c2 | [KN] 25 35 49 54 57
Partial safety factor YMsseis | [-] 1,5

Pull-out
Characteristic Ne 50°C /80°C " | [kN] 14,5 14,5 30,6
resistance C1 RikpsesCl — 72ec 7120°C " | [KN] 10,9 10,9 20,0
Characteristic 50°C /80°C" | [kN] 7.4 74 8,7
resistance C2 Nekp.ses c2 72°C/120°C " | [kN] 51 51 6,5
Increasing factor for Nri p seis Yol [ 1,0

Shear loads

Anchor size HB-VMZ-A W0 | W10 | W12 | M2 | W92 | Mie2 | Wi | iz | 2
Installation safety factor Y2=Yinst| [-] 1,0

Steel failure without lever arm, steel zinc plated

Characteristic resistance C1 Veksseisct| [KN] 11,8 27,2
Characteristic resistance C2 Veksseiscz | [KN] 12,6 27,2
Partial safety factor YMs.seis [-] 1,25

Steel failure without lever arm, stainless steel A4, HCR

Characteristic resistance C1 Veksseisci| [KN] 12,9 27,2
Characteristic resistance C2 Veksseiscz | [KN] 13,8 27,2
Partial safety factor YMs.seis [-] 1,25

Steel failure with lever arm

Characteristic bending moment C1 M°Rk‘s.se,s‘c1 [Nm] no performance determined
Characteristic bending moment C2 M°Rk‘s.se,s‘cz [Nm] no performance determined

" Maximum long term temperature / Maximum short term temperature

Injection System HB-VMZ

Performance Annex C6
Characteristic resistances for seismic loading, HB-VMZ-A M10 - M12,

performance category C1 and C2
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Table C8:

Characteristic resistances for seismic loading
HB-VMZ-A M16 — M24 performance category C1 and C2

Tension loads

performance category C1 and C2

Characteristic resistances for seismic loading, HB-VMZ-A M16 — M24,

170 ( 190 | 170 | 200 | 225
Anchor size HB-VMZ-A n::]s ;n(:% :ﬁ: :n:: ;nf;% ;;250 M20| M20 | M24 | M24 | M24
(LG)| (LG)] (LG) | (LG) | (LG)
Installation safety factor Y2=Tinst| [-] 1,0
Steel failure, steel zinc plated
Characteristic resistance C1  Ngyssaisc1 | [KN]| 88 95 11 97 | 96 188 222
Characteristic resistance C2 Ngycceisc2 | [KN]]| 88 95 111 97 | 96 188 222
Steel failure, stainless steel A4, HCR
Characteristic resistance C1  Ngysseisci | [KN]| 88 95 111 97 | 114 165 194
Characteristic resistance C2  Ngyseisco | [KN]| 88 95 111 97 | 114 165 194
Partial safety factor YMs seis | [-] 1,5 1,68 1,5 1,5
Pull-out
Characteristic 50°C/80°C”| [kN]| 30,6 43,7 30,6 88,2 90,7
resistance C1 Neipseis.c1 1
72°C 1120°C "| [kN] 20,0 38,5 20,0 55,8 593
Characteristic \ 50°C /80°C"| [kN]| 13,5 | 16,1 26,1 16,1 597 597
H Rk,p,seis,C2
resistance C2 g 72°C/120°C | [kN] | 10,0 | 12,0 19,5 11,0 444 44,4
Increasing factor for Ngy p seis Ye | [-] 1.0
Shear loads
170 | 190 | 170 | 200 | 225
Anchor size HBVMZ-A 90 | 105 | 126 | 146 | 160 ) 15 |\ | vos | wig | w24 | m2a
(LG)| (LG)| (LG) | (LG) | (LG)
Installation safety factor Y2=Yinst| [-] 1.0
Steel failure without lever arm, steel zinc plated
Characteristic
resistance C1 Vresseisc1 | [KN] 39,1 391 82,3 107
Characteristic 108,8 " 1549 "
resistance C2 Vrksseisca | [kN] 50,4 510 (71.,5) (122,7)
Partial safety factor Yusseis | [-] 1,25 1.4 1,25 1,25
Steel failure without lever arm, stainless steel A4, HCR
Characteristic
resistance C1 VRk<S‘SeI5.C1 [kN] 39,1 39,1 72,2 93
Characteristic 956 " 135,7 "
resistance C2 Vrkssesca | [kN] 50,4 6261 (623) (107)
Partial safety factor Ymsseis | [-] 1,25 1.4 1,25 1,25
Steel failure with lever arm
Characteristic bending Mm° i [Nm] no performance determined
moment c1 Rk,s,seis,C1 p
Characteristic bendin .
momant G2 9 MuRk‘s,seis,CZ [Nm] no performance determined
" This value may only be applied if Iy = 0,5 tq (see Annex C5)
Injection System HB-VMZ
Performance Annex C7
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Displacements under tension loads, HB-VMZ-A

Table C9: Displacements under tension loads, HB-VMZ-A M8 - M12
. 40 50 60 75 | 75 | 70 80 95 | 100 | 110 | 125
Anchor size HB-VMZ-A ms | M8 [m10 | m10 | m12 | M2 | m12 | M2 | m12 [ M12 | m12
Tension load in cracked concrete N [kN] | 43 | 61|80 [11,1]11,1({10,0[12,3[159|17,1|19,8|24,0
_ dno | [mm]} 05| 05|05 | 06|06 | 06|06 |06|06)|07]|07
Displacement
One | [Mm] 1,3
Tension load in non-cracked N | kny| 43| 85 |11,1|156|156|14,1|17.2| 19,0 (24,0 | 238|238
concrete
. Ono |[[mMM]} 02 | 04|04 | 04)04|04|(04|04|04)| 06|06
Displacement
Onw | [Mm] 13
Displacements under seismic tension loads C2
Displacements for DLS BN seis,caoLsy | [mm] | - - 1,0 1,0 1,3
Displacements for ULS Sy seiscauLs) | [mm] | - - 3,0 3,0 3,9
Table C10: Displacements under tension loads, HB-VMZ-A M16 — M24
170 | 190 | 170 | 200 | 225
Anchor size HB-VMZ-A n::)s :;:56 ;:;56 :;:56 ;ﬁ% ;;250 M20 | M20 | M24 | M24 | m24
(LG) | (LG) | (LG) | (LG) | (LG)
Tension load in N | [kN] | 14,6 | 184 | 240 | 30,0 | 34,7 | 21,1 | 38,0 | 44,9 | 38,0 | 48,5 | 57,9
cracked concrete
, o | [mm]| 07 |07 | 07 |08 |12)|07 | 08| 08)]08]|09]| 09
Displacement
Sne | [mm] 1,3 16 | 1.1 1,3 1.3
Tension load in N | kN] | 205 | 259 | 330 | 357 | 48,1 | 296 | 53,3 | 63,0 | 53,3 | 67,9 | 81,1
non-cracked concrete
, o | [mm) | 06 | 06 | 06 | 06 | 08| 05| 06 | 06|06 | 06| 06
Displacement
Onee | [Mmm] 1,3 1,6 1.1 1,3 1,3
Displacements under seismic tension loads C2
Displacements
for DLS B seicaous) | [mm] 15 19 19
Displacements
for EJLS 6N.sens.C2(ULS) [ITIITI] 4s4 4|5 4s5
Injection System HB-VMZ
Performance Annex C8
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Displacements under shear loads, HB-VMZ-A

Table C11: Displacements under shear loads HB-VMZ-A M8 - M12
. 40 50 | 60 [ 75 | 75 70 | 80 | 95 | 100 | 110 | 125
Anchor size HB-VMZ-A me | M8 | m10 | m10 [ m12 | M12 | m12 | M12 | m12 | m12 | m12
Shear load \Y [kN] 8,3 13,3 19,3
Svo |[mm]| 24 | 25 29 3,3
Displacements
Sv. | [mm]] 36 | 3,8 44 5,0
Displacements under seismic shear loads C2
Displ t
folrs%fgemen S 6\I,seis,CZ(DLS) [mm] - - 211 215
Displ t:
folfﬁfgemen S By seis,c2uLs) | [mm] - - 3,7 5,1
Table C12: Displacements under shear loads HB-VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size HB-VMZ-A e | e | wae | e | i | wmg | M20 | M20 | M24 | m24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
75 89
Shear load \% [kN] 36 44 (49) (71)
43 46
Svo | [mm] 3,8 3,0 (3.0) (35)
Displacements - .
6,5 6,9
Sves [mm] 57 45 (4.5) (5.3)
Displacements under seismic shear loads C2
E)irs%lfgements By seis.c2oLs) | [Mm] 2,9 3.5 3.7
Displ t:
folffjfgemen s By seis.c2uLs) | [Mm] 6.8 9.3 9.3
Injection System HB-VMZ
Performance Annex C9
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Table C13: Characteristic values for tension load, HB-VMZ-IG , cracked concrete

Aochor size HBAMEAG AR REERRE
Installation safety factor Y2=Yinst | [-] 1,0

Steel failure

Characteristic Steel, zinc plated |[kN]| 15 ] 16 | 19 | 29 35 67 52 | 125 | 108
tension resistance Nrks A4, HCR |[[kN] 11 19 | 21 33 47 65 | 88 | 94
Partial safety factor s | [-] 1,5

Pull-out

Characteristic resistance 50°C / 80°C? | [kN] R

Nrkpin cracked concrete - 2

Conss 722c/120C? [kN)| 5 [75] 12 |16 [ 20| 20 | 30 [ 50 |30 [e0 [ 75
Increasing factor we | [] (fd"zc—;be)ols

Concrete cone failure

Effective anchorage depth her |mm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Factor according to CEN/TS 1992-4 kee | [-] 7,2

") Pull-out failure is not decisive
% Maximum long term temperature / Maximum short term temperature

Injection System HB-VMZ

Performance

Characteristic values for tension load, HB-VMZ-IG, cracked concrete
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Table C14: Characteristic values for tension load, HB-VMZ-IG, non-cracked concrete

Anchor size HB-VMZ-IG s | w6 | we | me [wto | wio | wrz | waz | wz | s | mie [ mzo
Installation safety factor Y2 Yinst | [-] 1,0

Steel failure

Characteristic Steel, zinc plated |[kN]| 15 ] 16 | 19 | 29 35 67 52 125 ] 108
tension resistance Nk A4, HCR | [kN] 11 19 | 21 33 47 65 | 88 | 94
Partial safety factor s | -] 1,5

Pull-out

Characteristic resistance 50°Cc/80°C? |[kN]|] 9 | " "

Nrkp in non-cracked

concrete C20/25 72°C/120°C? |[kN]| 6 9 16 16 | 25 25 | 35 | 50 | 40 | 75 | 95
Splitting

Splitting for standard thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)

Standard thickness of concrete  hea 2 2her |[mm][ 100 | 120 | 150 | 140 | 160 | 180 | 200 | 250 | 230 | 340 | 340

Case 1 (N°x.. has to be replaced by N’qy «.)

Characteristic resistance in

concrete C20/25 N%kso |[kN]| 7.5 | 9 | 16 [ 20 [ 20 | " | 40 | 50 | 50 Y Y
Spacing (edge distance) Sersp (= 2 Cergp) ([MM] 3 her

Case 2

Spacing (edge distance) Sersp (= 2 Cersp) |[MM]| Bher | 6her | Sher | 7her | 5her | 3her | aher | 4her | ahee | 3her | 3her | 3her
Splitting for minimum thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)

Minimum thickness of concrete hmo = [mm)] 80 [ 100 [110] 110 | 130 150 | 160 | 160 | 220 | 220

Case 1 (N’ has to be replaced by Nz «s)

ﬁgﬁ;&gg’&;gim”ce Nriss |[N1| 7.5 | - 16 20|25 |35 |50 40| - |75] "
Spacing (edge distance) Scrsp (= 2 Cersp)  |[MmM] 3 het

Case 2

Spacing (edge distance) Scrsp (5 2 Cergp) [[MM]] B hes I 7 her I 6 her | 7 het I 7 het l 6 hefl 5 hel“ 5 het | 6 her I 5 her |5,2hef|5.2hef
e e AE (o)

Concrete cone failure

Effective anchorage depth her |fmm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Factor according to CEN/TS 1992-4 Kuer | [-] 10,1

" Pull-out failure is not decisive
? Maximum long term temperature / Maximum short term temperature

Injection System HB-VMZ

Performance Annex C11
Characteristic values for tension loads, HB-VMZ-IG, non-cracked concrete
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Table C15: Characteristic values for shear load, HB-VMZ-IG,
cracked and non-cracked concrete

40 | 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115 | 170 | 170

Anchor size HB-VMZ-IG me | Me | M8 | M8 | M10|m10 | mM12 | M12 | M12 | M16 | m16 | M20

Installation safety factor Y2=Yinst I [-] 1,0

Steel failure without lever arm

Characteristic Steel, zinc plated | [kN] 8,0 95| 15 18 34 26 | 63 | 54
shear resistance Vg A4, HCR|[kN] 55 95| 10 16 24 32 | 44 | 47
Partial safety factor s | [ 125

Factor for ductility ka | [-] 10

Steel failure with lever arm

Characteristic bending Steel, zinc plated | [kN] 12 30 60 105 212 | 266 | 519
moments My s A4, HCR|[kN]| 8,5 21 42 74 187 | 187 | 365
Partial safety factor s | [ 1,25

Concrete pry-out failure

Factor k acc. ETAG 001,
Annex C or k; acc. kiay | [] 2
CEN/TS 1992-4

Concrete edge failure

Effectiva length of anchar In I [tmm)] 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
shear load
Diameter of anchor dnom [mm]I 10 12 14 18 22 | 24 26

Table C16: Displacements under tension loads, HB-VMZ-IG

40 ( 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115 | 170 | 170

Anchor size HB-VMZ-IG me | M6 | M8 | ms | m10|m10 | M12| m12 | m12 | m16 | m16 | M20

Tension load in cracked concrete N [ [kN] ]| 43 |61]80/|11,1110,0|12,3|146|18,4|24,0]121,1|38,0]38,0
, Sno | [mm] 0,5 05|06 0,6 0,7 0708108
Displacement

SN | [mm] 1,3 1111313
Tension load in non-cracked concrete N | [kN] | 4,3 | 85 | 11,1156 14,1[17,2]20,5|25,9[33,0]29,6|53,353,3
mm]| 0,2 | 0,4 0,4 0,4 0,6 05|06 |06

Displacement ‘?ND [mml} O, - - - - - - -
SN | [mm] 1,3 1111313

Table C17: Displacements under shear loads, HB-VMZ-IG

. 40 50 60 75 70 | 80 90 (105|125 | 115 | 170 | 170

Anchor size HB-VMZ-IG me | M6 | m8 | M8 | m10 | m10 | M12| m12 | m12 | m16 | m16 | M20
Shear load
Steel, zinc plated \Y; [kN] 456 54 | 84 10,1 19,3 14,8 | 35,8 30,7
) Svo [mm] 0,4 05| 04 0,5 1,2 0819112
Displacement

Ovep [mm] 0,7 08|07 0,8 1,9 12128119
Shear load
Stainless steel A4 / HCR V [kN] 3,2 54 |59 9,3 13,5 18,5125,2)126,9
) vo [mm] 0,3 05|03 0,5 0,9 1014 | 1,1
Displacement

Ovep [mm] 0,4 07105 0,7 1.4 15121116
Injection System HB-VMZ
Performance Annex C12
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