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DoP St.: MKT-2.1-100_sl

< Enotna identifikacijska oznaka tipa proizvoda: Injekcijski sistem VMZ

< Predvidena uporaba:

< Proizvajalec:

< Sistemi ocenjevanja in preverjanja
nespremenljivosti lastnosti:

< Evropski ocenjevalni dokument:
Evropska tehni¢na ocena:
Organ za tehni¢no ocenjevanje:
Priglaseni organi:

< Navedene lastnosti:

Sidrno nadzorovano ekspanzijsko vezano sidro s sidrno
palico VMZ-A in tulcem z notranjim navojem VMZ-IG za
sidranje v beton, glej Priloga/Annex B

MKT Metall-Kunststoff-Technik GmbH & Co.KG
Auf dem Immel 2
67685 Weilerbach
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ETAG 001-5

ETA-04/0092, 13.04.2017

DIBt, Berlin

NB 2873 — Technische Universitat Darmstadt

Bistvene znadilnosti

Lastnosti

Mehanska odpornost in stabilnost (BWR 1)

Znacilna odpornost za VMZ-A

Priloga/Annex C1 - C7

Premiki pod natezno in pre¢no obremenitvijo za VMZ-A

Priloga/Annex C8 — C9

Znacgilna odpornost za VMZ-IG

Priloga/Annex C10 — C12

Premiki pod natezno in preéno obremenitvijo za VMZ-IG

Priloga/Annex C12

Varnost pri pozaru (BWR 2)

Ogenj vedenje

Razred A1

Pozarna odpornost

Lastnost ni doloéena

Lastnosti proizvoda, navedenega zgoraj, so v skladu z navedenimi lastnostmi. Za izdajo te izjave o lastnostih je
v skladu z Uredbo (EU) $t. 305/2011 odgovoren izkljugno proizvajalec, naveden zgoraj.

Podpisal za in v imenu proizvajalca:
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Stefan Weustenhag@’n
(Generalni direktor)
Weilerbach, 01.01.2021

Dipl.-Ing Detlef Bigalke
(Vodja razvoja izdelkov)

lzvirnik te izjave o uspehu je bil napisan v nemskem jeziku. V primeru odstopanj v prevodu je nemska razligica

veljavna.



Specifications of intended use

Injection System VMZ-A

M8 M10 M12 M16 M20 M24

Static or quasi-static action v
Seismic action (Category C1 + C2) - I v | v ‘ v | v l v
Cracked and uncracked concrete v
Strength classes acc. to EN 206-1:2000 C20/25 to C50/60 v
Reinforced or unreinforced normal weight concrete acc. to v

EN 206-1:2000

max. short term temperature +80 °C and

Temperature Range | ~40°Cto+80°C max. long term temperature +50 °C
Temperature Range || -40 °C to +120 °C ma;::c:gtgsrgrt;ntwep;;}:larﬁl;1f?z" E:Cand
Hammer drill bit v
Making of drill hole Vacuum drill bit” | - v v v Y v
(seismzlzgt}g:(:)im:jsg) ) Y Y Y Y Y
dry concrete v
Installation allowable in wet concrete v
water-filled hole - - v'? v v v
Overhead installation admissible v v v v v v

1)

e.g. MKT vacuum drill bit, Wurth hammer drill bit with suction or Heller Duster Expert

exception: VMZ-A 75M12 (Installation in water-filled drill hole is not allowed)

Injection System VMZ-IG

M6 M8 M10 M12 M16 M20

Static or quasi-static action v
Seismic action (Category C1 + C2) -
Cracked and uncracked concrete v
Strength classes acc. to EN 206-1:2000 C20/25 to C50/60 v
Reinforced or unreinforced normal weight concrete acc. to v

EN 206-1:2000

Temperature Range | -40°C to +80 °C

max. short term temperature +80 °C and
max. long term temperature +50 °C

Temperature Range |l -40 °C to +120 °C

max. short term temperature +120 °C and
max. long term temperature +72 °C

Hammer drill bit

v

o 1)
Making of drill hole Vacuum drill bit

Diamond drill bit
(seismic action excluded)

dry concrete

Installation allowable in wet concrete

water-filled hole

- - v v v v

Overhead installation admissible

v v v v v v

D]

e.g. MKT vacuum drill bit, Wiirth hammer drill bit with suction or Heller Duster Expert

Injection System VMZ

Intended use
Specifications, installation conditions

Annex B1




Specifications of intended use

Use conditions (Environmental conditions):

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

e 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).

e 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:

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

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

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

Installation:

* Anchor installation carried out by appropriately qualified personnel and under the supervision of the person

responsible for technical matters of the site.

In case of aborted drill hole: the drill hole shall be filled with mortar.

Drill hole must be cleaned directly prior to installation of the anchor or the drill hole has to be protected against
re-contamination in an appropriate way until dispensing the mortar in the drill hole.

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

e 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.

It must be ensured that icing does not occur in the drill hole.
Optionally, the annular gap between anchor rod and fixture may be filled with injection adhesive VMZ using the
washer with bore (Part 2b, Annex A3) instead of the washer (Part 2a, Annex A3).

Injection System VMZ

Intended use Annex B2
Specifications




Table B1: Processing and curing time VMZ

Temperature 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 1:20 h 2:40 h
+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 B2: Processing and curing time VMZ express

Temperature Maximum processing Minimum 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 VMZ
Annex B3

Intended use
Processing and curing time




Table B3:

Installation parameters, VMZ-A M8 - M12

. 40 50 60 75 75 70 80 95 100 | 110 | 125
Anchor size VMZ-A me | M8 | mio | mio | mi2 | mi2 | M2 | w12 | mi2 | M2 | ma2
Effective anchorage depth hes 2 | [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 = | [mm]]| 42 55 65 80 80 75 85 100 105 115 130
Diameter of cleaning brush Dz|[mm]| 108 | 10,8 | 13,0 | 13,0 | 13,0 | 150 | 150 | 150 | 150 | 150 | 15,0
Installation torque Tinst <| [Nm] | 10 10 15 15 25 25 25 25 30 30 30
Diameter of clearance hole in the fixture
Pre-setting installation ds < | [mm] 9 9 12 12 14 14 14 14 14 14 14
1)
Through-setting installation ds < | [mm] - - 14 14 1:6I 16 16 16 16 16 16
" see Annex B11
Table B4: Installation parameters, VMZ-A M16 - M24
170 190 170 | 200 225
Anchor size VMZ-A e | e | e | e | oo | oo | M20 | M20 | m24 | M2a | m2a
(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 D=z|[mm]] 190 | 190 | 190 | 190 | 19,0 | 230 | 25,0 | 25,0 | 27,0 | 27,0 | 27,0
Installation torque Tinst < | [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 di <| [mm]] 20 20 20 20 20 24 26 26 28 28 28
Pre-setting installation Through-setting installation
size M20 + M24 size M20 + M24
20,5 tq 20,5 tyi
| — [
N\ e o L ANL- g
b NGZ L N5
RS := { = E xn:w 7 )
JIs = = {-—=-tH—=
AR NN : N AN o
ho trix trix trix trix

The annular gap in the clearance hole in

the fixture has to be filled completely by
excess mortar!

Injection System VMZ

Intended use

Installation parameters VMZ-A
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Table B5:

Minimum spacing and edge distance, VMZ-A M8 - M12

. 40 50 60 75 75 | 70 80 95 | 100 | 110 | 125
Anchor size VMZ-A me | ma | mio | mio | mi2 | m12 | M2 | mi2 | ma2 | mi2 | M2
Minimum thickness of 110 130
concrete hmin [[mm] | 80 80 | 100 | oo"| 110 | 110 | 110 | 7| 130 | 140 | 160
Cracked concrete
Minimum spacing Smin |[mm] | 40 40 40 40 50 55 40 40 50 50 50
Minimum edge distance Cmin |[mm] | 40 40 40 40 50 55 50 50 50 50 50
Uncracked concrete
Minimum spacing smn |Imm] | 40 | 40 | 50 | 50 50 55 | 55 | 55 [80? [ 807 | 802
Minimum edge distance cmn |mm] ] 40 | 40 | 50 | 50 50 55 | 55 | 55 [ 557|552 [ 552

Table B6: Minimum spacing and edge distance, VMZ-A M16 - M24

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A s | s | wme | ue | mie | oo | M20 | M20 | M24 | m24 | m24
(LG) | (LG) | (LG) | (LG) | (LG)
Minimum thickness of 170 | 190 | 205 230 | 250 | 230 | 270 | 300
concrete Amin | Imm]| 130 | 150 | 455" [ 1500 | 200 9] 189 | 220 | 240 "] 2207|260  |290 "
Cracked concrete
Minimum spacing Smin | [mm]] 50 50 60 60 60 80 80 80 80 80 80
Minimum edge distance Cmin | [mm]] 50 50 60 60 60 80 80 80 80 80 80
Uncracked 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 her shall be
achieved and any potential loss of injection mortar shall be compensated.

? Foran edge distance ¢ = 80 mm a minimum spacing smin = 55 mm is applicable.

Injection System VMZ

Intended use

Minimum spacing and edge distance, VMZ-A

Annex B5




Installation instructions VMZ-A
Hole drilling and cleaning (hammer drill bit)

c
ol [/ "
IR :::si'\:
o 3 % LA
1 k= /e +#=#&¥ | Use Hammer drill or air drill with drill bit and depth gauge. Drill perpendicular to
. c S concrete surface.
228 229
3 E 5 O ISSS
€89 sz 1 —
- = -y ™
, 40| VMZ-A M8 - M16:
C:':_.'_'_..T_/’ Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times.
7 e The Extension Tube with reduced diameter must be added to the Blow-out pump
S ws-mis | for the diameter M8.
] WSS | VMZ-A M20 - M24:
_ (L)) Connect Air Blower VM-ABP to compressed air (min. 6 bar, oil-free). Open air
S \ valve and blow out drill hole along the entire depth with back and forth motion at
5 A \\ least two times.
’, P85S )/ J "\?\
S VMZ-A M10 - M16:
e
A Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times.
’ 0 1 M10 - M16
Q min. 6 bar
/ e | VMZ-A M20 - M24:
*,_; Connect Air Blower VM-ABP to compressed air (min. 6 bar, oil-free). Open air
I ) ; valve and blow out drill hole along the entire depth with back and forth motion at
weo w2y | l€3SE twO times.
>
Check diameter of cleaning brush RB. If the 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.
VMZ-A M8 - M16:
Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times.
The Extension Tube with reduced diameter must be added to the Blow-out pump
S we.wis | for the diameter M8.
M | VMZ-A M20 - M24:
Connect Air Blower 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.
VMZ-A M10 - M16:
Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times.
D M10 - M16
o 2SS | VMZ-A M20 - M24:
(‘:E._.ED— Connect Air Blower VM-ABP to compressed air (min. 6 bar, oil-free). Open air
/7 7 "-.':\ valve and blow out drill hole along the entire depth with back and forth motion at
v uaiy | 1€3SE tWO times.

Injection System VMZ

Intended use
Installation instructions VMZ-A

Hole drilling and cleaning (hammer drill bit)
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Hole drilling and cleaning (vacuum drill bit)

o8 A g
L.= @ -~
a s I > <= | Drill hole perpendicular to concrete surface by using a vacuum drill bit (see
2L | Annex B1).
1 4 —

The nominal underpressure of the vacuum cleaner must be at least 230 mbar /
23kPa. Make sure the dust extraction is working properly throughout the
whole drilling process.

Through-
setting
installation
D
\\

N
\\\\\
N\
NN
N
b

Additional cleaning is not necessary - continue with step 5!

Injection System VMZ

Intended use
Installation instructions VMZ-A Annex B7

Hole drilling and cleaning (vacuum drill bit)




Hole drilling and cleaning (diamond drill bit)

Pre-
setting
installation

Through-
setting
installation

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

>
2 Remove drill core at least up to the nominal hole depth and check drill hole
depth.
(a]
>
Flushing of drill hole:
3 Flush drill hole with water, starting from the bottom, until clear water gets out of
| the drill hole.
(=]
>
Connect Air Blower VM-ABP to compressed air (min. 6 bar, oil-free). Open air
4 valve and blow out drill hole along the entire depth with back and forth motion
at least two times.
(]

Injection System VMZ

Intended use
Installation instructions VMZ-A

Hole drilling and cleaning (diamond drill bit)

Annex B8




Injection

A
S (—;“;f/ Check expiration date on VMZ cartridge. Never use when expired. Remove cap from
5 + Q.’?'J VMZ cartridge. Screw Mixer Nozzle VM-X on cartridge. When using a new cartridge
fa) always use a new Mixer Nozzle. Never use cartridge without Mixer Nozzle and never use
Mixer Nozzle without helix inside.
S
6 3 / minaxm Insert cartridge in Dispenser. Before injecting discard mortar (at least 2 full strokes or a
o / line of 10 cm) until it shows a consistent grey colour. Never use this mortar.
y *_ min. 10cm
>
Prior to injection, check if Mixer Nozzle VM-X reaches the bottom of the drill hole. If it
7 iy does not reach the bottom, plug Mixer Extension 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.
a

Injection System VMZ

Intended use

Installation instructions VMZ-A
Injection

Annex B9




Insertion of anchor rod

Insert the anchor rod 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 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 filled 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 B1 or Table B2
During curing time, anchor rod must not be moved or loaded.

10

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque T;,s; according
to Table B3 or Table B4 by using torque wrench.

Optional

Annular gap between anchor rod and attachment may optionally be filled with mortar.
Therefore replace regular washer by washer with bore and plug on reducing adapter
on static mixer.

Annular gap is completely filled, when excess mortar seeps out.

Injection System VMZ

Intended use

Installation instructions VMZ-A

Anchor installation

Annex B10




Installation instructions VMZ-A 75 M12

Through-setting installation with clearance between concrete and anchor plate

Work step 1-7 as illustrated in Annexes B6 — B9

Requirement: Diameter of clearance hole in the fixture d; <14 mm

Insert the anchor rod VMZ-A by hand, rotating slightly up to the full

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

The annular gap in the fixture does not have to be filled.

During curing time according to Table B1 or Table B2 anchor rod must

Washer and nut can be mounted after curing time and backfilling of
anchor plate. Apply installation torque Ti.st according to Table B3 by

. | embedment depth.
9 repeat the entire cleaning process.
10
not be moved or loaded.
11
using torque wrench.

Injection System VMZ

Intended use
Installation instructions VMZ-A 75 M12

Through-setting installation with clearance between concrete and anchor plate

Annex B11




Table B7:

Installation parameters VMZ-IG

5 40 | 50 60 | 75 | 70 | 80 90 (105|125 | 115 (170 | 170
Anchor size SIS M6 | Me | M8 | M8 |m10 | m10 | mM12 | M12 | m12 | m16 | m16 | M20
Effective anchorage depth  hes = | [mm] | 40 50 60 75 70 80 90 | 105 | 125 | 115 | 170 | 170
E;;"'"a' diameterof dril g = tmmi| 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
Erisg;ete’ of dleaning D> [mm]] 108|108 ] 130|130/ 150] 150|190/ 19,0 |190] 230|250/ 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 de< | [mm]| 7 7 9 9 12 | 12 | 14 | 14 | 14 | 18 | 18 | 22
Available thread length Ltn [mm]] 12 15 16 19 20 23 24 27 30 32 32 40
Minimum screw-in depth Lsdmin | [Mm]]| 7 74 9 9 12 12 14 14 14 18 18 22
Minimum thickness of 170 230 | 230
botlony hmin | [mm]| 80 | 80 | 100 | 110 | 110 | 110 | 130 | 150 | %[ 160 | 2| 500
Cracked concrete
Minimum spacing Smn |[mm]| 40 | 40 | 40 | 40 | 55 | 40 | 50 | 50 | 60 | 80 | 80 | 80
Minimum edge distance Cmin | [mMm]| 40 40 40 40 55 50 50 50 60 80 80 80
Uncracked concrete
Minimum spacing Smn |[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

" 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.

hef

[T

teix

L]

Injection System VMZ

Intended use

Installation parameters VMZ-IG
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Installation instructions VMZ-IG

Hole drilling and cleaning (hammer drill bit)

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

VMZ-IG M6 - M12:

Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times. The
Extension Tube with reduced diameter must be added to the Blow-out pump for the diameter
M6.

VMZ-IG M16 - M20:
Connect MKT Air Blower 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 RB. If brush can be pushed into the drill hole 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.

VMZ-IG M6 - M12:

Blow out drill hole from the bottom with Blow-out pump VM-AP at least two times. The
Extension Tube with reduced diameter must be added to the Blow-out pump for the diameter
M6.

VMZ-IG M16 - M20:
Connect Air Blower 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.

LSS S

Drill hole perpendicular to concrete surface by using a vacuum drill bit (see Annex B1).

The nominal underpressure of the vacuum cleaner must be at least 230 mbar / 23kPa.
Make sure the dust extraction is working properly throughout the whole drilling
process.

Additional cleaning is not necessary, go to step 5.

Injection System VMZ

Intended use
Installation instructions VMZ-IG
Drilling and cleaning (hammer drill bit or a vacuum drill bit)
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Hole drilling and cleaning (diamond drill bit)

TP
S
EILS 294

LSS

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

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.
rzn‘in.ﬁbar
e Connect Air Blower VM-ABP to compressed air (min. 6 bar, oil-free). Open air valve and
A /7, \ blow out drill hole along the entire depth with back and forth motion at least two times.
. j \
: il 1
Injection
_,;j’y Check expiration date on VMZ cartridge. Never use when expired. Remove cap from VMZ
5 o K cartridge. Screw Mixer Nozzle VM-X on cartridge. WWhen using a new cartridge always use a
new Mixer Nozzle. Never use cartridge without Mixer Nozzle and never use Mixer Nozzle
without helix inside.
X
6 / mnax= | 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.
.'_*\mln 10cm|
4 7 Prior to injection, check if Mixer Nozzle VM-X reaches the bottom of the drill hole. If it does
7 Eml""" not reach the bottom, plug Mixer Extension VM-XE onto Mixer Nozzle in order to fill the drill
gé hole properly. Fill cleaned drill hole with a sufficient quantity of injection mortar. Start from
g,

the bottom of the drill hole and work out to avoid trapping air pockets.

Setting of anchor

Insert the anchor rod 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 B1 and Table B2.
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
B7 by using torque wrench.

Injection System VMZ

Intended use

Installation instructions VMZ-IG Annex B14

Drilling and cleaning (diamond drill bit)

Anchor installation




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

prchorsie W ] i et e e e e ] 2
|Installation safety factor Y2=Yinst | [-] 1.0

Steel failure

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

|Partial safety factor

Tms

-]

1,5

Pull-out

50°C / 80°C?

[kN]

1

ICharacleristic resistance Ngip
in concrete C20/25

72°C /1 120°C?

kN) | 5 [75] 12 121216 |20 [ 20] 30 30 30

|Increasing factor

yc

]

f;v:k.cube-
(5)

0,5

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

2 Maximum long term temperature / Maximum short term temperature

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

Anchor size MZ-A 0 | fos | 125 | 145 | 160 | 15 | oo | oo | wog | mze | m2s
(LG) | (L) | (LG) | (LG) | (LG)

|\nstallation safety factor ¥2=Yinst I [ 1,0
Steel failure
Characteristic tension Steel, zinc plated | [kN] 88 95 111 97 96 188 222
resistance Nrws A4, HCR | [kN] | 88 | 95 111 97 | 114 | 185 194
[Partial safety factor s | [ 1,5 1,68 1,5 1,5
Pull-out
Characteristic resistance 50°C /80°C?| [kN] K
Nricp in concrete C20/25  72°c/120°C?| kN] | 25 | 30 | 50 | 51 [ 30 | e0 75
II ncreasing factor we | [ (fck.ﬂ)o's

25
Concrete cone failure
|Effective anchorage depth hez [ [mm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 [ 225
[Factor acc. to CEN/TS 1992-4 ke | [ 7.2

" Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance

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

static and quasi-static action

Annex C1




Table C3: Characteristic values for tension loads, VMZ-A M8 - M12
in uncracked concrete, static and quasi-static action

Anchor size VMZ-A e | e w10 | o |tz |z | iz | wiz| 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 Nris A4, HCR | [kN] | 15 | 18 25 35 | 49 54 57

Partial safety factor TMs [-] 15

Pull-out

Characteristic resistance Nggpin 50°C/80°C™ | [kN] | 9 ! " ! 40 ! 50 | S0
uncracked concrete C20/25 72°C/120°C? | [kN] | & | © 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 hea 2 hee| [mm] [ 100 | 120 | 150 [ 150 | 140 | 160 | 190 | 200 | 220 | 250
Case 1 (N has to be replaced by Nrsp)

fffrffﬁzﬁséfn§§§a£§§,£”5 Noiso | [kN] | 75| 9 | 16 | 20 | 20 | 20 | ™ | 30 | 40 | 40 | 40
Spacing (edge distance) Sersp (= 2 Cersp) | [mm] 3 het

Case 2

Spacing (edge distance) Ser.sp (= 2 Cersp) | [Mm] Bhet |5her|7her|7 her| 5 her| 3 her| 5 her|4 her| 6 her| 5 her

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

Minimum thickness of concrete Rmin = | [mm] I 80 I 100 I 110 I 110 I 110 | 125 | 130 I 140 | 160

Case 1 (N%.. has to be replaced by N’qy ;)

e G Voo [0 [75 | - [ 16 [0 [25[2s [a0 [0 [

Spacing (edge distance) Scrsp(= 2 Cersp) | [MM] | 3 her | - 3 hes 3 het

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 | 6 her | 6 her
. 0,5

o e Ak =

Concrete cone failure

Effective anchorage depth her2 | [Mm] | 40 l 50 I 60 I 75 I 75 l 70 I 80 | 95 |100 I 110| 125

Factor acc. to CEN/TS 1992-4 kier | [] 10,1

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

Injection System VMZ
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Table C4: Characteristic values for tension loads, VMZ-A M16 — M24,

uncracked concrete, static and quasi-static action

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A e | e | e | 4| 050 | e | M20 | M20 [ m24 | m24 | m24
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor v2=Yinst | [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated | [kN] | 88 95 111 111 97 96 188 188 222 222 222
resistance Nggs A4, HCR | [kN]| 88 95 111 | 111 97 114 | 165 165 194 194 | 194
Partial safety factor s | [-] 1,5 1,68 1,5 1,5
Pull-out
Chgracteristic . 50°C /80°C? | [kN] 1) 75 90 1) 1)
resistance Nggpin
uncracked . o 2)
concrete C20/25 72°C /1 120°C [kNI] 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 hetd = 2 her |[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)
uncracked concrete C20/25 N'risp | [KN]] 40 | 50 | 50 | 60 80 115 140
Spacing _
(edge distance) Sersp (= 2 Corsp) | [MM] 3 hes
Case 2
Seza%nc%stance) SCf-sr:: E:-:-; [mm]| 4 hes | 4hes | 4her | 4her | 4her | 3her | 3her | 4 her | 3her | 3 her |3,6 her
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’r.. has to be replaced by Ny s,)
Characteristic resistance in 0 1)
uncracked concrete C20/25 N rksp | [KN]| 35 50 40 50 71 - 75 75 115 | 115
Spacin
(e’zige c?istanc:e) Sersp (= 2 Corsp)| [MM] 3 her
Case 2
Spacing Sersp (= 2 Cerso)| IMM]| 5 het | 5 her | 6 Per | 5 her | 5 her | 5 her 5.2 her| 4.4 her| 5.2 her| 4,4 he|4.4 h
(edge distance) cr,sp Cr,Sp. ef ef ef ef ef ef y ef | 4, ef |9, ef | 4, ef |9, ef
Increasing factor 3 fccube \
for Nk pand NORk,sp ve | [l ( 25 )
Concrete cone failure
Effective anchorage depth het [[mm]| 90 [ 105 | 125 | 145 | 160 | 115 [ 170 | 190 | 170 [ 200 | 225
Factor acc. to CEN/TS 1992-4 kuer | [-] 10,1

" Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature
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Table C5: Characteristic values for shear load, VMZ-A M8 - M12,
cracked and uncracked concrete, static and quasi-static action

. 40 | 50 | 60 75 75 70 | 80 95 (100 | 110 | 125
Anchor size VIMZ-A M8 | M8 | M10 | M10 | M12 | M12 | M12 | M12 | M12 | M12 | M12
Installation safety factor v2=Yinst | [-] 1,0
Steel failure without lever arm
Characteristic Steel 'Iz'nc [kN] 14 21 34

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

Steel, zinc

Characteristié: bending plated [Nm] 30 60 105
moments M'rcs A4, HCR | [Nm] 30 60 105
Partial safety factor s | [ 1,25
Concrete pry-out failure
Factor k acc. ETAG 001,
Annex C or k; acc. ki | [ 2
CEN/TS 1992-4
Concrete edge failure
Effectivs length of anchor I{fmm]]| 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
in shear load
Diameter of anchor dnom [[Mmm] 10 12 12 14
Injection System VMZ
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Table C6: Characteristic values for shear load, VMZ-A M16 - M24,
cracked and uncracked concrete, static and quasi-static action

170 | 190 | 170 | 200 225
Anchor size VMZ-A IV?‘?B ;,356 &2156 |\1n:56 :nﬁ% &12% M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor y2=yinst | [-] 1,0
Steel failure without lever arm
" 1) 1)
Characteristic Steel, zinc [kN] 63 70 149 178
. plated (98) (141)
shear resistance 1317 156 1
VRks 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 [Nm] 266 392 519 896
bending moments plated
M Rics A4, HCR |[Nm] 266 454 784
Partial safety factor s | [-] 1,25 1,4 1,25 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 le{[tmm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225
anchor in shear load
Diameter of anchor dnom [[Mmm] 18 22 24 26
" This value may only be applied if I 2 0,5 tay
I = 0,5 tsy
—» -
size O\ \[,
M20 + M24: NN 5 /
KXX;\XXK /1 i J
L = 1IN
= -l
. 7 —
I\\\\ ‘A
tix _
Injection System VMZ
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Table C7: Characteristic resistances for seismic loading
VMZ-A M10 - M12 performance category C1 and C2

Anchor size VMZ-A 0 | W10 | 2 |tz | itz | iz | iz | itz |
Tension loads

Installation safety factor v2=Yinst| [-] 1,0

Steel failure, steel zinc plated

Characteristic resistance C1 Nrksseisct | [KN] 25 35 49 54 57
Characteristic resistance C2 Ngrksseiscz | [KN] 25 35 | 49 54 57

Steel failure, stainless steel A4, HCR

Characteristic resistance C1 Ngksseisct | [KN] 25 35 | 49 54 57
Characteristic resistance C2 Nrksseiscz | [KN] 25 35 | 49 54 57

Partial safety factor Ymsseis | [-] 1,5

Pull-out

Characteristic 50°C /80°C " | [KN] 14,5 14,5 306 |36,0(415] 428
resistance C1 Newpsesct o o001 [kN] 10,9 10,9 20,0 30,0
Characteristic N . 50°C /80°C " | [kN] 7.4 7.4 8,7 176
resistance C2 RipsesCz 7200 1120°C " | [kN] 5.1 5.1 6,5 12,3

Shear loads

Steel failure without lever arm, steel zinc plated

Characteristic resistance C1 Vrksseisct| [KN] 11,8 27,2
Characteristic resistance C2 Vrksseiscz | [KN] 12,6 27,2
Partial safety factor TMs,seis [-] 1,25

Steel failure without lever arm, stainless steel A4, HCR

Characteristic resistance C1 Vrksseisct | [KN] 12,9 27,2
Characteristic resistance C2 VRksseiscz | [KN] 13,8 272
Partial safety factor Ymsseis | ] 1,25

Steel failure with lever arm

Characteristic bending moment C1 M ks seiscr | [Nm] no performance determined
Characteristic bending moment C2 MoRk,s‘sais,CZ [Nm] no performance determined

" Maximum long term temperature / Maximum short term temperature

Injection System VMZ

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

performance category C1 and C2




Table C8:

Characteristic resistances for seismic loading

VMZ-A M16 — M24 performance category C1 and C2

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A i | e | e | 483 | 589 | e | M20 | M20 | M24 | M24 |Mi24
(LG) | (LG) | (LG) | (LG) |(LG)
Tension loads
Installation safety factor *{2=yinsi| [-] 1,0
Steel failure, steel zinc plated
Characteristic resistance C1 Ngygsseisci | [kN]| 88 95 111 97 96 188 222
Characteristic resistance C2 Ngyssaiscz | [KN]| 88 95 111 97 96 188 222
Steel failure, stainless steel A4, HCR
Characteristic resistance C1 Ngysseisct | [kN]| 88 95 111 97 114 165 194
Characteristic resistance C2 Nggsseiscz | [KN]] 88 95 111 97 114 165 194
Partial safety factor TMsseis | [-] 1,5 1,68 1,5 1,5
|Pull-out
Characteristic 7 50°C /80°C"| [kN]| 30,7 | 38,7 437 44 4 88,2 90,7
[resistance C1 RAP=5CT Soer s 1a0c | [kN] | 25,0 | 30,0 385 294 | 558 59,3
o o 1)
Characteristic 50°C /80°C"| [kN]| 16,3 | 22,1 26,1 30,9 59,7 597
resistance G2 |\Rkpsaisc 1
| 72°C/120°C "| [kN]| 10,5 | 14,4 19,5 16,2 44 4 44 4
Shear loads
Steel failure without lever arm, steel zinc plated
Characteristic
resistance C1 Vaksseisct | [KN] 391 391 82,3 107
Characteristic 108,87 154,97
resistance C2 Vekssascz | [kN] 50.4 5101 (715 (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 Veksseisc1 | [KN] 391 391 72,2 93
Characteristic 956 " 1357 7
resistance C2 Vrksseiscz | [kN] 50,4 62,6 (62.8) (107)
Partial safety factor Yusseis | [] 1,25 1.4 1,25 1,25
Steel failure with lever arm
ng?;aeﬁieg:t'c bending MORk‘S_seism [Nm] no performance determined
g;anl"::z’iecr:l;tlc bending MORk‘S_Seis‘cz [Nm] no performance determined
" This value may only be applied if |y = 0,5 tsx, (see Annex C5)
Injection System VMZ
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Table C9: Displacements under tension loads, VMZ-A M8 - M12
. 40 50 60 75 75 70 80 100 | 110 | 125
Anchor size VMZ-A M3 | M8 |M10 | M10 [ M12 | M12 | M12 | M12 | M12 | M12 | M2
Tension load in cracked concrete N [kN]| 43 | 61 )80 (11,1]11,1/100]123(159|17,1|19,8 24,0
, Sno | [mm]] 05| 05|05 | 06|06 |06|06|06|06|07]|07
Displacement
Snee | [Mm] 1,3
Tension load in uncracked N | kNT| 43 | 85 |11,1]|156|156| 14,1 [17.2] 19,0 | 24,0 23,8 | 238
concrete
_ Sno [[mm]] 02 | 04|04 | 04| 04|04 |04|04]|04| 06|06
Displacement
Onw | [MM] 1,3
Displacements under seismic tension loads C2
Displacements for DLS N seis.c2oLs) | [(MM] - - 1,0 1,0 1,3 1.1
Displacements for ULS O seis.c2uLs) | [mm] | - - 3,0 3,0 3,9 3,0
Table C10: Displacements under tension loads, VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size VMZ-A e | aos | 125 | 145 | 80 | t1° | M20 | M20 [ M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Tension load in N | [kN] | 14,6 | 18,4 | 24,0 | 30,0 | 34,7 | 21,1 | 38,0 | 44,9 | 38,0 | 48,5 | 57,9
cracked concrete
, Sno | [mm] | 07 | 07 | 07 |08 | 12|07 |08 | 08)] 08|09 ]| 009
Displacement
dne | [mm] 1,3 1,6 1,1 1,3 1,3
Tenzion load in N | [kN] | 20,5 | 25,9 | 33,0 | 35,7 | 48,1 | 29,6 | 53,3 | 63,0 | 53,3 | 67.9 | 81.1
uncracked concrete
_ Sno | [mm] | 06 | 06 | 06 | 06 | 08 | 05 | 06 | 06|06 | 06| 06
Displacement
Onw | [mm] 1,3 1,6 1.1 1,3 1,3
Displacements under seismic tension loads C2
Displacements
forgLS O seis,c2oLs) | [Mm] 1,6 1,5 1,7 1,9 1.9
Displacements
forEJLS O seis.czuLsy | [MmM] 3,7 4.4 4.0 45 45
Injection System VMZ
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Table C11:

Displacements under shear loads VMZ-A M8 - M12

. 40 | 50 | 60 | 75 | 75 70 | 80 | 95 | 100 | 110 | 125
Anchor size VMZ-A ms | M8 | m10 | m1o| M2 | M12 | m12 | 12 | M2 | M2 | M2
Shear load \% [kN] 8,3 13,3 19,3
_ Svo |[mm]| 24 | 25 2,9 3.3
Displacements
8v. | [mm]| 36 | 3.8 44 5,0
Displacements under seismic shear loads C2
Pisplacements Suesscaos [mml [ - | - [ 21 25
Displacements
folr EJLS 8\.'f‘seis,CZ(ULS) [mm] = = 317 511
Table C12: Displacements under shear loads VMZ-A M16 - M24
170 190 170 | 200 | 225
Anchor size VMZ-A N?‘?G ;n{:% ;ﬁ: I:II"‘ISG ':,ﬁ% ;n"z% M20 | M20 | M24 | m24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
75 89
Shear load \% [kN] 36 44 (49) (71)
Svo | [mm] 3.8 3.0 (‘3"3) (g'g)
Displacements 6'5 6‘9
o | Imm] > 21 @9 (5.3)
Displacements under seismic shear loads C2
fDolrsgfgements 5V,se\s‘CZ(DLS) [mm] 2‘9 3’5 3,7
Displ t
folfﬂﬁgemen S By seis.c2quLs) | [Mm] 6.8 9.3 9.3
Injection System VMZ
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Table C13: Characteristic values for tension load, VMZ-IG , cracked concrete

Anchor size VMZ-IG 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
M6 | M6 | M8 | M8 | M10 | M10 | M12 | M12 | M12 | M16 | M16 | M20

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 s A4, HCR | [kN] 11 19 | 21 33 47 65 | 88 | 94

Partial safety factor yms | [l 1,5

Pull-out

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

Nrkp in cracked concrete

C20/25 72°C /120°C ? [kN]I] 5 |75 12 16 | 20 | 20 | 30 | 50 | 30 | 60 | 75

f 0,5

Increasing factor we | [] (%)

|Concrete cone failure

|Eftective anchorage depth het |Imm]f 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 [ 115 [ 170 | 170

IFactoraccording 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 VMZ
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Table C14: Characteristic values for tension load, VMZ-IG, uncracked concrete

Anchor size VMZG we | e | e | me |wio | wio | wiz | w1z | w2 | s | ws [ m2o
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 Nrxs 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]| 9 | " "

Nrkp in uncracked

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  hs = 2het [[mm]] 100 | 120 [ 150 | 140 [ 160 | 180 | 200 | 250 | 230 | 340 | 340

Case 1 (N%;. has to be replaced by N’ s,)

S::grae‘iteegsz‘%‘zsma”"e in Nrsp |kNI| 75| 9 | 16 | 20 | 20 | " | 40 | 50 | 50 g "
Spacing (edge distance) Scrsp (5 2 Cersp) |[Mm] 3 her

Case 2

Spacing (edge distance)  Scrsp(= 2 Corsp) |[MM]| Bher | Bher | Sher | 7her | Sher | 3her | 4her | 4her | 4her | 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 hwn2 [mm]] 80  [100[110] 110 ] 130 150 | 160 | 160 | 220 | 220
Case 1 (N°%.. has to be replaced by N’:..,)

ﬁgfésgsé%ggismce Nress [NT| 75 | - 16 20|25 | 35|50 40| - [75]|"
Spacing (edge distance) Scrsp (= 2 Cersp) |[Mm] 3 het

Case 2

Spacing (edge distance)  Scrsp (= 2 Cersp) [[MMI[ 6 her | 7 her | 6 her | 7 her | 7 her [ 6 et | 5 her | 5 et [ 6 hee | 5 her 5,205, 2

Increasing factor fotcupe \
for NRK.p and Noﬁk‘sp Ye [-] ( 25 )

|Concrete cone failure
|Effective anchorage depth het |mmif 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
[Factor according to CEN/TS 19924 kww | [ 10,1

" Pull-out failure is not decisive
? Maximum long term temperature / Maximum short term temperature
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Table C15: Characteristic values for shear load, VMZ-IG,

cracked and uncracked concrete

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size VMZ-IG me | M6 | M8 | Mg | m10 |m10 | M12| m12 | M12 | m16 | m16 [ m20
|installation safety factor Y2 =Yinst { [-] 1.0
Steel failure without lever arm
Characteristic Steel, zinc plated | [kN] 8,0 9,5 | 15 18 34 26 | 63 | 54
shear resistance Vris A4, HCR|[kN]| 5.5 95| 10 16 24 32 | 44 | 47
IPartiaI safety factor s | [] 1,25
|Factor for ductility ko | [] 1,0
Steel failure with lever arm
Characteristic bendmg Steel,zinc plated [kN] 12 30 60 105 212 | 266 | 519
moments M°gis A4, HCR|[kN] 8,5 21 42 74 187 | 187 | 365
IPartiaI safety factor s | [] 1,25
|Concrete pry-out failure
Factor k acc. ETAG 001,
Annex C or k; acc. ke | [ 2
CEN/TS 1992-4
|Concrete edge failure
Effective length of anchor in lr |tmm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
shear load
[Diameter of anchor drom |mm]| 10 12 14 18 22 | 24 | 26
Table C16: Displacements under tension loads, VMZ-IG
. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size VMZ-IG mMs | M6 | M8 | M8 | M10|M10 | M12 | M12 | M12 | M16 | M16 | M20
Tension load in cracked concrete N | [kN] | 43 |61]80|11,1]10,0{123]|146|184|24,0|21,1|38,0]38,0
_ Sno | [mm] 05 05|06 06 07 07]08]08
Displacement
BN | [Mmm] 1,3 1111313
Tension load in uncracked concrete N [ [kn) | 43 ] 85 |11,1]156]14,1][17,2]205]259][33,0] 29,6 |533]53,3
_ 3no | [mm]] 0.2 | 0.4 0,4 0,4 0,6 05|06] 06
Displacement
3N | [mm] 1,3 11]113] 13
Table C17: Displacements under shear loads, VMZ-IG
. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size VMZ-IG mMs | M6 | M8 | M8 | M10|M10 | M12 | M12 | M12 | M16 | M16 | M20
Shear load
Steel, zinc plated Y [kN] 46 54 | 84 10,1 19,3 14,8 | 35,8 | 30,7
, dvo [mm] 0,4 05| 04 0,5 1,2 081]19] 1.2
Displacement
dv.. | [mm] 0,7 08|07 0,8 1,9 122819
Shear load
Stainless steel A4/ HCR v [kN] 3,2 54 | 59 9,3 13,5 18,5|25,2| 26,9
_ Svo [mm] 0,3 05|03 05 0,9 10| 14|11
Displacement
Sv., | [mm] 0,4 07|05 0,7 1,4 1521|186
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