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DECLARATIA DE PERFORMANTA
DoP Nr.: MKT-2.2-100 ro

< Cod unic de identificare al produsului-tip: Sistemul de injectie VMU plus pentru zidarie

< Utilizare (utilizéri) preconizati (preconizate):  Sistem de injectare pentru ancorarea in zidarie,
a se vedea anexa / Annex B

< Fabricant: MKT Metall-Kunststoff-Technik GmbH & Co.KG
Auf dem Immel 2
67685 Weilerbach

< Sistem sau sisteme de evaluare si verificare

a constantei performantei: 1
< Documentul de evaluare european: ETAG 029
Evaluarea tehnicd europeani: ETA-13/0909, 08.12.2016
Organismul de evaluare tehnica: DIBt, Berlin
Organism (organisme) notificat(e): NB 2873 — Technische Universitat Darmstadt

< Performanta (performante) declaraté (declarate):

Caracteristici esentiale Performanta
Rezistent{d mecanica si stabilitate (BWR 1)
Factor de reducere pentru testele pe santier (factorul 8) Anexa / Annex C1
Capacitatea portanta caracteristica a elementelor din otel Anexa / Annex C2
Capacitatea portantd caracteristica a diblurilor din zidarie Anexa / Annex C3 — C45
Schimbari (sarcini la intindere si forfecare) Anexa / Annex C4 — C45
Distante de margine si centru Anexa / Annex C3 — C45
Factor de grup pentru fixarile de grup Anexa / Annex C3 — C45

Securitatea la incendiu (BWR 2)

Comportamentul la foc Clasa A1

Rezistenta la foc Nu sa determinat performanta

Performanta produsului de mai sus este performanta / performanta declaratd. Producatorul de mai sus este
singurul responsabll de Tntocmirea declaratiei de performanta in conformitate cu Regulamentul
(EU) nr. 305/2011.

Semnata pentru si in numele fabricantului de catre:

Stefan Weustenhag#n Dipl.-Ing. Detlef Bigalke
(Director general) (Sef de dezvoltare a produselor)
Weilerbach, 01.01.2021

Originalul acestei declaratii de performantd a fost scris in limba germana. In cazul abaterilor in traducere,
versiunea germana este valida.




Specifications of intended use

Anchorages subject to:
+  Static and quasi-static loads

Base material:

+  Autoclaved Aerated Concrete (use category d) according to Annex B2
Solid brick masonry (use category b), according to Annex B2.

+  Hollow brick masonry (use category c¢), according to Annex B2 and B3.
Mortar strength class of the masonry M 2,5 at minimum according to EN 998-2:2010.

+  Forother bricks in solid masonry and in hollow or perforated masonry, the characteristic resistance of the anchor
may be determined by job site tests according to ETAG 029, Annex B under consideration of the B factor
according to Annex C1, Table C1

Note: The characteristic resistance for solid bricks and autoclaved aerated concrete are also valid for larger brick sizes and larger
compressive strength of the masonry unit.

Temperature range:
Ta: - 40°C to +40°C  (max. short term temperature +40°C  and max. long term temperature +24°C)

+  Tp -40°C to +80°C (max. short term temperature +80°C and max. long term temperature +50°C)
Te: - 40°C to +120°C (max. short term temperature +120°C and max. long term temperature +72°C)

Use conditions (Environmental conditions):

*  Dry and wet structure (regarding injection mortar).
Structures subject to dry internal conditions (zinc coated steel, stainless steel or high corrosion resistant steel).

+  Structures subject to external atmospheric exposure (including industrial and marine environment) and 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 exist (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 swimming pools or atmosphere with extreme chemical pollution (e.g. in desulphurization plants or
road tunnels where de-icing materials are used).

Use categories in respect of installation and use:

+  Category d/d: Installation and use in dry masonry

+  Category wid: Installation in wet masonry and use in dry masonry
Category w/w: Installation and use in dry or wet masonry

Design:

Verifiable calculation notes and drawings are prepared taking account the relevant masonry in the region of the
anchorage, the loads to be transmitted and their transmission to the supports of the structure. The position of the
anchor is indicated on the design drawings.

The anchorages are designed in accordance with the ETAG 029, Annex C, Design method A under the
responsibility of an engineer experienced in anchorages and masonry work.

g NRk,s Nrkp = NRrib NRrk pb
haracteristic values ' ' '
C ISte valu VRks VRrkband Vrke VRk pb
Determination acc. to Annex C3 Annex C4 to C45 ETAG 029, Annex C

+  For application with sleeve with drill bit size < 15mm installed in joints not filled with mortar:
NRk‘p‘j= 0,18 * NRk,p and NRk,b,j = 0,18 * NRk‘b (NRk‘p = NRk,b see Annex C4 to C45)

Vrkei= 0,15 * Vrke and Vgrkb,= 0,15 * Vrkp (Vrkoand Vrke see Annex C4 to C45)
+  Application without sleeve installed in joints not filled with mortar is not allowed.
Installation:

*  Dry or wet structures

+  Drill method acc. to Annex C4 to C45.

+ Anchor Installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site.
When using anchor rods with internal thread (VMU-IG) fastening screws or threaded rods (incl. nut and washer)
must comply with the appropriate material and property class of the Internal threaded rod.

Injection System VMU plus for masonry
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Table B1: Overview brick types and properties with corresponding fastening elements
(Anchor and sleeve)
g 2
. Brick size | 7 £ @
S length g g s X
x | Brick type Picture width g5 x Sleeve - Anchor type £
2 height 5@ 5 g
o o @
[mm] [N/mm?]|[kg/dm®]
Autoclaved aerated concrete units according EN 771-4
Autoclaved
] aerated — B s | os | MBMIOMIZMIG c4
concrete 249 ! I1G-M8&/IG-M8/IG-M10 cs
AACB Y
Calcium silicate masonry units according EN 771-2
M8/M10/M12/M16/1G-M6/1G-M8/IG-M10
Calcium VM-SH 12x80 — M8
silicate solid 240 10 VM-SH 16x85 — M8/M10/IG-M6 Cé6
2 brick 115 20 2,0 VM-SH 16x130 — M8/M10/IG-M6 -
KS-NF 71 27 VM-SH 20x85 — M12/M16/IG-M8/1G-M10 o]
VM-SH 20x130 — M12/M16/IG-M8/1G-M10
VM-SH 20x200 — M12/M16/1G-M8/IG-M10
VM-SH 12x80 — M8
Calcium 240 8 VM-SH 16x85 - M8/M10/IG-M6 co
3 silicate 175 12 14 VM-SH 16x130 — M8/M10/IG-M6 -
hollow brick 113 14 ' VM-SH 20x85 - M12/M16/I1G-M8/IG-M10 c11
KSL-3DF VM-SH 20x130 — M12/M16/1G-M8/IG-M10
VM-SH 20x200 — M12/M16/IG-M8/1G-M10
Calcium % VM-SH 12x80 — M8
silicate St 498 10 VM-SH 16x85 — M8/M10/IG-M6 c12
4 hollow brick N \-\:.. 175 12 1,4 VM-SH 16x130 — M8/M10/IG-M6 -
KSL-12DF / 238 16 VM-SH 20x85 — M12/M16/1G-M8/IG-M10 C14
VM-SH 20x130 — M12/M16/1G-M8/IG-M10
Clay masonry units according EN 771-1
M8/M10/M12/M16/IG-M6&/1G-M8/IG-M10
VM-SH 12x80 — M8
Clay solid 240 10 VM-SH 16x85 — M8/M10/IG-M6 C15
5 brick 115 20 1,6 | VM-SH 16x130 — M8/M10/IG-M6 -
Mz — DF 55 28 VM-SH 20x85 — M12/M16/IG-M8/1G-M10 c17
VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
VM-SH 20x200 — M12/M16/1G-M8/IG-M10
VM-SH 12x80 — M8
6 VM-SH 16x85 — M8/M10/IG-M6é
g | Clayholow e 8 | og |VM-SH 16x130 - M8/M10/IG-M6 c18
HLz-16DF 238 12 ’ VM-SH 20x85 - M12/M16/IG-M8/IG-M10 c20
14 VM-SH 20x130 — M12/M16/1G-M8/IG-M10
VM-SH 20x200 — M12/M16/1G-M8/IG-M10
Clay hollow VM-SH 12x80 — M8
%rick S e 500 4 VM-SH 16x85 — M8/M10/IG-M6 c21
7 Porotherm | EREsmszes .!é 200 6 0,7 | VM-SH 16x130 — M8/M10/I1G-M6 -
Homebric | *eRSRSRSHESSses 299 10 VM-SH 20x85 — M12/M16/IG-M8/IG-M10 | C23

VM-SH 20x130 — M12/M16/IG-M8/IG-M10
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Table B1: Overview brick types and properties with corresponding fastening elements (Anchor and
sleeve) = continue
[
. Brick size | = g g
: Bogti | BS | & 3
§ Brick type Picture I:\t/aligtht g' .3 A_; Sleeve - Anchor type E
= m
(7] o
[mm]  [[N/mm?]|[kg/dm®]
Clay masonry units according EN 771-1
VM-SH 12x80 — M8
Clay hollow 500 4 VM-SH 16x85 — M8/M10/IG-M6 C24
8 brick 200 6 0,6 VM-SH 16x130 — M8/M10/IG-M6 -
BGV Thermo 314 10 VM-SH 20x85 - M12/M16/IG-M8/IG-M10 C26
VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
VM-SH 12x80 — M8
Clay hollow 500 6 VM-SH 16x85 — M8/M10/IG-M6 ca27
9 brick 200 9 0,6 VM-SH 16x130 — M8/M10/IG-M6 -
Calibric R+ 314 12 VM-SH 20x85 — M12/M16/IG-M8/IG-M10 C29
VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
VM-SH 12x80 — M8
Clay hollow 560 6 VM-SH 16x85 — M8/M10/IG-M6 C30
10 brick 200 9 0,7 VM-SH 16x130 — M8/M10/IG-M6 -
Urbanbric 274 12 VM-SH 20x85 - M12/M16/IG-M8/IG-M10 C32
VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
VM-SH 12x80 — M8
e 500 4 VM-SH 16x85 — M8/M10/IG-M6 c33
11 Brique 200 8 0,7 VM-SH 16x130 — M8/M10/IG-M6 -
craussiC Al 200 12 VM-SH 20x85 - M12/M16/IG-M8/IG-M10 C35
VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
VM-SH 12x80 — M8
Clay hollow 250 4 VM-SH 16x85 — M8/M10/IG-M6 C36
12 brick 120 6 06 VM-SH 16x130 — M8/M10/IG-M6 N
Blocchi 250 8 ' VM-SH 20x85 - M12/M16/IG-M8/IG-M10 c38
Leggeri 12 VM-SH 20x130 — M12/M16/IG-M8/IG-M10
VM-SH 20x200 — M12/M16/I1G-M8/IG-M10
VM-SH 12x80 — M8
10 VM-SH 16x85 — M8/M10/IG-M6
i | CRYLTSIOW > 16 | oo |VM-SH 16x130 - MB/M10/IG-Ms i
Doppio Uni 120 20 ' VM-SH 20x85 - M12/M16/IG-M8/IG-M10 Ca1
28 VM-SH 20x130 — M12/M16/IG-M8/IG-M10
VM-SH 20x200 — M12/M16/IG-M8/IG-M10
| Lightweight concrete according EN 771-3
Hollow VM-SH 12x80 — M8
lightweight 494 VM-SH 16x85 — M8/M10/IG-M6 C42
14 concrete 200 4 0,8 VM-SH 16x130 — M8/M10/1G-M6 -
Bloc creux 190 VM-SH 20x85 — M12/M16/IG-M8/IG-M10 C43
B40 VM-SH 20x130 — M12/M16/I1G-M8/IG-M10
M8/M10/M12/M16/1G-M6/IG-M8/IG-M10
VM-SH 12x80 — M8
Solid 300 VM-SH 16x85 — M8/M10/IG-M6 C44
15 lightweight 123 2 0,6 VM-SH 16x130 — M8/M10/IG-M6 -
concrete 248 VM-SH 20x85 — M12/M16/IG-M8/IG-M10 C45

VM-SH 20x130 — M12/M16/IG-M8/1G-M10
VM-SH 20x200 — M12/M16/IG-M8/IG-M10

Injection System VMU plus for masonry
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Installation: Steel brush

Table B2: Installation parameters in autoclaved aerated concrete AAC and solid masonry
(without sleeve)
o
2 | 2 g | g 2 | € =
. = So | o | S s o
Anchor type and size < ® <z = <= o <= )
532 | 5= =) S = = S = =)
=3 | S = = = = =
> > > > > > > > > >
Nominal drill hole diameter do [ [mm] 10 12 14 18
Drill hole depth ho | [mm] 80 90 100 100
Effective anchorage depth het | [mm] 80 90 100 100
Minimum wall thickness Amin | [MM] he + 30
Diameter of clearance
hole in the fixture dr< | [mm] 9 12 ! 14 9 18 1=
Diameter of steel brush dp| [mm] 12 14 16 20
Min. diameter of steel brush domin | [Mm] 10,56 12,5 14,5 18,5
Max. installation torqgue moment Tinstmax [ [Nm] 2 (14 for Mz DF)
Table B3: Installation parameters in solid and hollow masonry
(with sleeve)
M12/M16
Anchor size M8 M8 e IG-M8
IG-M10
= 0 S P 3 S
Sleeve X J- )" S * P
< < @ & S ]
Nominal drill hole diameter do| [mm] 12 16 20
Drill hole depth ho| [mm] 85 90 135 90 135 205
Effective anchorage depth her | [mm] 80 85 130 85 130 200
Minimum wall thickness Amin | [MM] 115 115 175 115 175 240
9 (1G-M8)
Diameter of clearance 7 (IG-M6) 12 (IG-M10)
) ) di<| [mm] 9 9 (M8)
hole in the fixture 12 (M10) 14 (M12)
18 (M16)
Diameter of steel brush dp| [mm] 14 18 22
Min. diameter of steel brush domin| [mMm] 12,5 16,5 20,5
Max. installation torque moment  Tinstmax | [Nm] 2
Injection System VMU plus for masonry
Annex B4
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Table B4: Maximum working time and minimum curing time

VMU plus
in t;:’g:: erar;l':tee rial Temperature of cartridge| Working time Mizir?zl:s:ﬂ:tgertii:;% in
-10°C to -6°C +15°C to + 40°C 90 min 24 h
-5°C to -1°C 90 min 14 h
0°C to +4°C 45 min 7h
+5°C to +9°C 25 min 2h
+10°C to +19°C +5°C to + 40°C 15 min 80 min
+20°C to +29°C 6 min 45 min
+30°C to +34°C 4 min 25 min
+35°C to +39°C 2 min 20 min
+40°C 1,5 min 15 min

In wet base material the curing time must be doubled.

Table B5: Maximum working time and minimum curing time

VMU plus Polar

Temperature

Minimum curing time in

in the base material Temperature of cartridge| Working time dry base material 1)
-20°C to -16°C 75 min 24 h
-15°C to -11°C 55 min 16 h
-10°C to -6°C 35 min 10 h
S5°C to -1°C -20°C to +10°C 20 min 5h

0°C to +4°C 10 min 25h
+5°C to +9°C 6 min 80 min
+10°C 6 min 60 min
" In wet base material the curing time must be doubled.
Injection System VMU plus for masonry
Annex B5
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Installation Instruction - Solid masonry without sleeve

, 1 J—.JE:T! d

1. X I\.‘».‘:-..\,..%‘.s,..

L LLE ¥

Drill hole perpendicular to the surface of base material with drill method according to Annex C4-
C45, with nominal drill hole diameter and bore hole depth according to the size and embedment
depth required by the selected anchor. In case of aborted drill hole the hole shall be filled with
mortar.

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

2a.

Blow out from the bottom of the bore hole two times.

2b. (‘W«»ﬂ

Attach the appropriate sized brush (acc.to Annex B4) to a drilling machine or a hattery
screwdriver, brush the hole clean two times.

2c.

Finally blow out the hole again two times.

Remove the cap and attach the supplied static-mixing nozzle to the cartridge and load the
cartridge into the correct dispensing tool. In case of a foil tube cartridge, cut off the clip before use.
For every working interruption longer than the recommended working time (Table B4 or B5) as
well as for new cartridges, a new static-mixer shall be used.

The position of the embedment depth shall be marked on the threaded rod.

4. The anchor rod shall be free of dirt, grease, oil or other foreign material.
P
.,;_}(\-4\ m ]| Initial adhesive is not suitable for fixing the anchor. Prior to dispensing into the anchor hole,
5. /ﬁ" . squeeze out separately a minimum of three full strokes, for foil tube cartridges six full strokes and
> a ( discard non-uniformly mixed adhesive components until the mortar shows a consistent grey color.

Starting from the bottom or back of the cleaned anchor hole, fill up the hole to min two-thirds with
adhesive. Slowly withdraw the static mixing nozzle will avoid creating air pockets. Observe the
working times given in Table B4 and B5.

] .jﬂ ."J
7. TTAMLELY Ly Sl
)

mund

Push the threaded rod into the anchor hole while turning slightly to ensure positive distribution of
the adhesive until the embedment depth is reached. Be sure that the annular gap is fully filled with
mortar. If no excess mortar is visible at the top of the hole, the application has to be renewed.

Allow the adhesive to cure to the specified curing time given in Table B4 or B5.

8. Do not move or load the anchor until it is fully cured.
After curing time remove access mortar.
9 After full curing, the fixture can be installed with up to the max. installation torque acc. to Table B2

or B3 with calibrated torque wrench.

Injection System VMU plus for masonry

Intended Use

Installation instructions (Solid masonry without sleeve)
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Installation Instructions - Solid or hollow masonry - with sleeve

Drill hole perpendicular to the surface of base material with drill method according to Annex C4-
C45, with nominal drill hole diameter and bore hole depth according to the size and embedment
depth required by the selected anchor. In case of aborted drill hole the drill hole shall be filled with
mortar.

2a.

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

Blow out from the bottom of the bore hole two times.

2b.

Attach the appropriate sized brush (acc.to Annex B4) to a drilling machine or a battery screwdriver,
brush the hole clean two times.

2cC.

Finally blow out the hole again two times.

Insert the perforated sleeve flush with the surface of the masonry or plaster. Only use sleeves that
have the right length. Never cut the sleeve.

Remove the cap and attach the supplied static-mixing nozzle to the cartridge and load the cartridge
into the correct dispensing tool. In case of a foil tube cartridge, cut off the clip before use. For every

4 working interruption longer than the recommended working time (Table B4 or B5) as well as for new
cartridges, a new static-mixer shall be used.
5 e " ,,,,,, ’u_u The position of the embedment depth shall be marked on the threaded rod.
' > The anchor rod shall be free of dirt, grease, oil or other foreign material.
P ( ]| Initial adhesive is not suitable for fixing the anchor. Prior to dispensing into the anchor hole,
6. A e || squeeze out separately a minimum of three full strokes, for foil tube cartridges six full strokes and
discard non-uniformly mixed adhesive components until the mortar shows a consistent grey colour.
Starting from the bottom or back fill the sleeve with adhesive. For embedment depth equal to or
7 larger than 130 mm an extension nozzle shall be used. For quantity of mortar attend cartridges label
' installation instructions.
Observe the working times given in Table B4 or BS.
8 Push the threaded rod into the anchor hole while turning slightly to ensure positive distribution of the
' adhesive until the embedment depth is reached.
Allow the adhesive to cure to the specified curing time given in Table B4 or BS5.
9, Do not move or load the anchor until it is fully cured.
After curing time remove access mortar.
10 After full curing, the fixture can be installed with up to the max. installation torque acc. to Table B2

and B3 with calibrated torque wrench.

Injection System VMU plus for masonry
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Table C1: B - factor for job-site testing under tension loading

B-Factor
Brick-No. Installation &
and JS at"’" Ta: 40°C / 24°C Tw: 80°C / 50°C T.: 120°C / 72°C
abbreviation se calegory wid wid wid
drd v did i did v
1 )
AACE All sizes 0,95 0,86 0,81 0,73 0,81 0,73
5 do< 14 mm 0,93 0,80 0,87 0,74 0,65 0,56
KS-NF do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
3 do< 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
KSL-3DF do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
4 do< 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
KSL-12DF do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
5
MZ-DF
6
Hiz-16DF
7
Porotherm Homebric
8
BGV-Thermo
9 .
Callbrie R+ all sizes 0,86 0,86 0,86 0,86 0,73 0,73
10
Urbanbric
11
Brique creuse C40
12
Blocchi Leggeri
13
Doppio Uni
14 do< 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
Bloc creux B40 do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
15 do< 12 mm 0,93 0,80 0,87 0,74 0,65 0,56
Solid lightweight concrete do= 16 mm 0,93 0,93 0,87 0,87 0,65 0,65
Injection System VMU plus for masonry
Annex C1
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Table C2: Characteristic steel resistance under tension and shear load

Anchor type VMU-IG VMU-A, V-A
Anchor size M6 | M8 | M10 M8 | M10 | M12 | M16
Characteristic tension resistance
Steel, property class 4.6 Nrks | [kN] - [ -1 - 15 | 23 | 34 | 63
TMs [] - 2,0
Steel, property class 4.8 Nrks | [kN] - - [ - 15 | 23 | 34 | 63
IMs [-] - 1,5
Nris | [kN] 10 | 18 | 29 18 | 29 | 42 | 79
Steel, property class 5.6 '
property YMs [] 2,0 2,0
Steel, property class 5.8 Nris | [kN] 10 | 17 | 29 18 | 29 | 42 | 79
Yus [-] 1,5 1,5
Stee, property class 8.8 Nrks | [kN] 16 | 27 | 4s 20 | 46 | 67 | 126
Yus [-] 1,5 1,5
Stainless steel A4 / HCR, Nres | [KN] 14 | 26 | 41 26 | 41 | 5 | 110
property class 70 TMs [-] 1,87 1,87
Stainless steel A4 / HCR, News | [KNI | 16 | 29 | 46 29 | 46 | 67 | 126
property class 80 YMs [ 1,6 1,6
Characteristic shear resistance
Steel, property class 4.6 Veks | [KN] -1 -1 - 7 | 12 | 7 | s
TMs [] - 1,67
Steel, property class 4.8 Veks | [kN] - - 1 - C2 I N R VA
IMs [-] | - | | 1,‘25 ‘
Vaks | [KN] 5 9 15 9 15 21 39
Steel, property class 5.6 e [ 167 167
Vrks | [KN] 5 | 9 | 15 9 | 15 | 21 | 39
teel, property class 5.8
Steel. property ws | [ 125 1,25
Veks | [kN] 8 | 14 | 23 15 | 23 | 34 | 63
Steel, property class 8.8 e [ 125 125
Stainless steel A4 / HCR, Vrks | [kN] 7 | 13 | 20 13 | 20 | 30 | 55
property class 70 TMs [-1 1,56 1,56
Stainless steel A4 / HCR, Veks | [kN] 8 | 15 | 23 15 | 23 | 34 | 63
property class 80 Tus [-] 1,33 1,33
Characteristic bending moment
Steel, property class 4.6 Mes | [NM] - -1 - 15 | %0 | s2 | 133
TMs [] - 1,67
Steel, property class 4.8 Mris | INM] - - 1 - 15 | 30 | s2 | 133
TMs [ - 1,25
Mes | [Nm] 8 | 19 | 37 19 | 37 | 66 | 167
teel, property class 5.6 :
Steel property YMs [ 1,67 1,67
Mris | [Nm] 8 | 19 | 37 19 | 37 | 66 | 167
Steel, property class 5.8 e [ 125 125
Mris | [Nm] 12 | 30 | 60 30 | 60 | 105 | 266
Steel, property class 8.8 e [ 125 125
Stainless steel A4 / HCR, Mrws | [Nm] | 11 | 26 | 52 26 | 52 | 92 | 233
property class 70 YMs [-] 1,56 1,56
Stainless steel A4 / HCR, Mees | [INml | 12 | 30 | 60 30 | 60 [ 105 [ 266
property class 80 TMs [] 1,33 1,33

Injection System VMU plus for masonry
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Spacing and edge distance

. Cer . - Cmin
4 1 Ser il - 3 'él 4]
I £ h & E|
o t o “ b
| o Smin | | Smin ",‘ h
[ T 1
[Smin Smin . 14 .
- —n 3 E 4]
0 w
._ Seri_
! I 7 J‘:
)
O b
w
A4 T L
. a . il ‘E
H—1I51 ;i " t +
0 ' .-,_: _Sern |
= [ Seri_ \l—'
Cer =  Characteristic edge distance
Cmin = Minimum edge distance
Ser =  Characteristic spacing
Smin = Minimum spacing
Scri 5 (Sminr) Characteristic (minimum) spacing for anchors placed parallel to bed joint

Sert, (Smin.L)

Characteristic (minimum) spacing for anchors placed perpendicular to bed joint

Load direction Shear load llel to f Shear load dicular t
) ear load parallel to free ear load perpendicular to
) Tension load edge free edge
Anchor position
: . . 1 I
Anchors places parallel to bed P 1l ‘ e
joint seri; (Smin,i1) . :"V . - [ Y |
: - _ I
Anchors places perpendicular to l . 'V \ V——!
bed joint ser L. (Smin L) * :
T 1

Clg,N,iI
Clg v,
Oig'N‘J.
Oig'V‘J.

Group of 2 anchors:

Group of 4 anchors:

Group factor in case of tension load for anchors placed parallel to the bed joint
Group factor in case of shear load for anchors placed parallel to the bed joint

Group factor in case of tension load for anchors placed perpendicular to the bed joint
Group factor in case of shear load for anchors placed perpendicular to the bed joint

g —_ d -
N = atgn * Nry and Rk = Ogv * VR

a — . _
|N Rk’anll*anJ-*NRKI and NRk-aqVIl*aqVJ-*VRIJ

(Nre:  Ngrkp or Ngkpj for ce)
(Vre:  VRker VRkej VRkp OF VRkpj for Ce)
(with the relevant o)

Injection System VMU plus for masonry

Performances

Edge distance and Spacing
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Brick type: Autoclaved Aerated Concrete — AAC6

Table C3: Description of the brick

Brick type

Autoclaved Aerated Concrete

AACB :
Bulk density p [kg/dm®] | 0,6 2
Compressive strength fo = [N/mm?] | 6 -
Code EN 771-4
Producer (country code) e.g. Porit (DE)
Brick dimensions [mm] | 499 x 240 x 249 5 S
Drilling method Rotary
Table C4: Spacing and edge distance
Anchor size All sizes
Edge distance Cer [mm] 1,5*her
c mm 75
Minimum edge distance il 7 [mm] -
Cminv,II (Crmin,v, L) [mm] 75 (1,5%hef)
Spacing Ser [mm] 3*her
Minimum spacing Smin [mm] 100
Cmin,v,il fOr shear loading parallel to the free edge; cminy, L for shear loading perpendicular free edge
Table C5: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed ' 125 (120 for M8) 100 1,8
parallel to horizontal oo Olg, NI
joint T 1,5*hef 3*hef 2,0
[
1: anchors placed - 75 100 1.4
perpendicular to . OlgN, L
horizontal joint : 1,5*hef 3*hef 2,0
Table C6: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed = ' 75 100 1,2
parallel to horizontal ‘ Vv 01' Og Vi
joint = | 1,5*hef 3*hef 2,0
: . ]
1: anchors placed : :
perpendicular to \" i 1,5*hef 3*hef Ogv,1 2.0
haorizontal joint - [
Injection System VMU plus for masonry
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Brick type: Autoclaved Aerated Concrete — AAC6

Table C7: Group factor for anchor group in case of shear loading perpendicular to free edge

Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed -
parallel to horizontal ‘ \/ —o-o-+] 1,5*hef 3,0*hef Og Vi 2,0
joint -
[-]
L: anchors placed =
perpendicular to } V-1 1,5*hef 3,0%hef Olg V1 2,0
horizontal joint
Table C8: Characteristic values of resistance under tension and shear loads
Characteristic resistance
Use category
wiw d/d
(1]
O 0 Q
=58
Anchor size w < Al
40°C/24°C | 80°C/50°C | 120°C/72°C | 40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
ranges
et Nrio = Nricp Nrkb = NRip VRkaz)a)
[mm] [kN]
Compressive strength f, = 6 N/mm’

M8 80 2,5(2,0) 2,5(1,5) 2,0(1,2) 2,5(1,5) 2,0(1,5) 1,5(1,2) 6,0
M10/1G-M6 90 4.0 (2,5) 3,0(2,0) 2,5(1,5) 3,5(2,5) 3,0(2,0) 2,5(1,5) 10,0
M12/1G-M8 100 5,0 (3,5) 4,0 (3,0 3,0 (2,5) 4,5 (3,0) 3,5(2,5) 3,0(2,5) 10,0
M16/1G-M10 100 6,5 (4,5) 5,5 (3,5) 4,0 (3,0 5,5 (4,0) 5,0(3,5) 4,0 (3,0) 10,0
T Values are valid for c., values in brackets are valid for single anchors with cqi
2 For calculation of Vrkc see ETAG029, Annex C:
¥ The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vgrk, by 0,8

Table C9: Displacements
. hef N 3N/N 8No BN v dvo Byeo
Anchor size

[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 80 0,9 018 0,16 0,32 1,3 0,8 1,20
M10/1G-M6 90 1.4 ' 0,26 0,51 1.8 1,2 1,80
M12/1G-M8 100 1,8 0.08 0,14 0,29 2,1 1.4 2,10
M16/1G-M10 100 23 ' 0,19 0,37 23 1,5 2,25

Injection System VMU plus for masonry
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Brick type: Calcium silicate solid brick KS-NF

Table C10: Description of the brick
) Calcium silicate solid brick
Brick type KS-NF
Bulk density p [kg/dm® | 2,0
Compressive strength fo = [N/mm?] | 10, 20 or 27
Code EN 771-2

Producer (country code)

e.g. Wemding (DE)

Brick dimensions

[mm]

240 x115x 71

Drilling method

Hammer

Table C11: Spacing and edge distance
Anchor size All sizes
Edge distance Cer [mm] 1,5"hes
Minimum edge distance Crin [mm] 60
Spacing Ser [mm] 3*her
Minimum spacing Smin [mm] 120

Table C12: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed 1 60 120 1.0
parallel to horizontal oo 140 120 Olg,N,I 1,5
joint T 1,5*hef 3"het [ 2,0
1: anchors placed ”'. 60 120 0.5
perpendicular to & 1,5%hef 120 Olg,N, L 1,0
horizontal joint [ 1 ,5*hef S*hef 2'0
Table C13: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed =r ' 60 120 1.0
parallel to horizontal | \'} 'l- 115 120 CLg Vil 1,7
joint [ | 1,5*hef 3*het 2 2,0
1: anchors placed : 60 120 1.0
perpendicular to Vv * 1,5"hef 120 Clg V.1 1,0
horizontal joint - [ 1,5%hef 3*hes 2.0
Table C14: Group factor for anchor group in case of shear loading perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed ' ' 60 120 1,0
parallel to horizontal | \/ —e-2> Clg v,
joint I 1,5*hef 3*her 20
-]
1: anchors placed T l. 60 120 1,0
perpendicular to l V—2 OgV,1
horizontal joint — 1,5%hef 3*her 2,0
Injection System VMU plus for masonry
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Brick type: Calcium silicate solid brick KS-NF

Table C15: Characteristic values of resistance under tension and shear loads
Characteristic resistance
[0} Use category
O o
205 /d drd
828 d/d o wid
[ 0T wiw
Anchor size | Sleeve |u = wiw
40°C/24°C | 80°C/50°C | 120°C/72°C | 40°C/24°C | 80°C/50°C | 120°Cr72°C | A tig:f’g‘zsat“’e
hef NRkb = Nricp Nrip = Nrip" Virkp
[mm] [kN]
Compressive strength f, 2 10 N/mm’

M8 - 80 2,5(1,5)
P : 90 | 450 | 4520 | 30015 | 35015 | 35(15 | 25(12) | 3020
M12 /

IG-M8 - 100 2,5(1,5)
M18 / 100 35(1,5 3,5(1,5 25(1,2 3,0(1,5 3,5(1,5 2,0(0,9 25(1,5
|G-|V|10 = v(x) !(!) v(v) :(v) :(:) x(x) :(:)

M8 12x80 80 | 35(1,5) | 35(1,5) | 25(1,2) | 35(1,5) | 3,0(1,5) | 25(1,2) 2,5(1,5)

M8/ M10/ 16x85 85 3,5(1,5) | 3,0(1,9) 2,0(0,9) 3,5(1,5) 3,0 (1,5) 25(1,2) 2,5(1,5)
IG-M6 16x130 130 | 3,5(1,5) | 3,0(1,5) | 2,0(0,9) | 35(1,5) | 30(1,5 | 25(1,2) 2,5(1,5)
M12/M16 /| __20x85 85
IG-M8 / 20x130 130 | 3,0(1,5) | 25(1,2) | 2,0(09) | 30(1,5) | 25(1.2) | 2,0(0,9) 2,5(1,5)
IG-M10 20x200 200
Compressive strength f, 2 20 N'mm?

M8 - 80 4,0 (2,5)
gﬁé . 90 6,0(3,0) | 55(25) | 4,0(20) | 50(25) | 50(25) | 3,5(15) 4,5 (2,5)
M12/

IG-M8 - 100 4,0 (2,5)
M16/ 100 50(2,5 50(25 35(1,5 50(2,5 50(2,5 3,56(1,6 40(25
IG-M10 - 0(25) | 50(25) | 35(15) | 50(25) | 50(25) | 35(15) 0(2.5)
M8 12x80 80 55(25) | 50(2,5) | 35(1,5) | 45(20) | 45(20) | 3,0(1,5) 4,0 (2,5)
M8/M10/ | 16x85 | 85 | 50(25) | 45(20) | 3,5(1,5) | 50(25) | 45(20) | 3.5(15) 4,0 (2,5)
IG-M6 16x130 | 130 | 50(25) | 45(2,0) | 35(15) | 50(25) | 45(20) | 3,5(1,5) 4,0 (2,5)
M12/M16 /| 20x85 85
IG-M8 / 20x130 130 | 40(20) | 40(2,0) | 30(15) | 40(20) | 40(20) | 3,0(1,5) 4,0 (2,5)
IG-M10 20x200 | 200
" Values are valid for c;, values in brackets are valid for single anchors with ¢y,
2 For ¢ calculation of Vi see ETAG 029, Annex C; values in brackets Vexc = Vreo for single anchors with cmin
¥ The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8.
Injection System VMU plus for masonry
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Brick type: Calcium silicate solid brick KS-NF

Table C16: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
o Use category
O o
205 /d drd
828 d/d o wid
[ =0T wiw
Anchor size | Sleeve | £ wiw
40°C/24°C | 80°C/50°C | 120°C/72°C | 40°C/24°C | 80°C/50°C | 120°C72°C | A tie’:‘npg‘zsat“’e
hef NRkb = Nricp Nrip = Nrip" Virkp
[mm] [kN]
Compressive strength f, 2 27 N/mm’

M8 - 80 4.5 (2,5)
M10 / 1G-M6 - 90 7,0(3,5) | 65(3,0) 5,0 (2,5) 6,0 (3,0) | 5,5(2,5) 4,0(2,0) 5,5 (3,0)
M12 / 1G-M8 - 100 4,5 (2,5)

Ig-}\;io - 100 6,0(3,0) | 55(2,5) 4,5 (2,0) 6,0 (3,0) | 5,5(2,5) 4,0(2,0) 4,5 (2,5)
M8 12x80 80 6,5(3,0) | 6,0(3,0) | 45(20) | 55(2,5) | 50(25) | 35(1,5) 4.5(2,5)
M8/ M10/ | 16x85 85 | 55(25) | 50(25) | 40(20) | 55(25) | 50(25 | 40(20) 4,5 (2,5)
IG-M6 16x130 130 55(2,5) | 50(25) 4,0 (2,0) 55(2,5) | 50(25) 4,0 (2,0) 4,5(2,5)
M12/M16 / |__20x85 85
IG-M8 / 20x130 130 50(25) | 4,5(2,0) 3,56(1,5) 50(25) | 45(20) 3,5(1,9) 4,5(2,5)
IG-M10 20x200 | 200
' Values are valid for ¢, values in brackets are valid for single anchors with G
2 For Cer calculation of Vgy. see ETAG 029, Annex C; values in brackets Vric = Vi for single anchors with ciin
¥ The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrkp by 0,8
Table C17: Displacements
Anchor Sleeve hef N BN /N 6No 6Nu \% 6\/0 6\/»
size [mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 - 80 1,7 0,90 1,35
M10 /
IG-M6 - 90 2,0 0,30 0,60 2,0 1,10 1,65
M12/
IG-M8 - 100
M16 /
IG-M10 ) 100 1,7 015 0,26 0,51

M8 12x80 80 '

M8 / M10/ 16x85 85 1.7 0,90 1,35
1,4 0,21 0,43

IG-M6 16x130 | 130 ’ ’ ’
M12/M16 | 20x85 85

IG-M8 / 20x130 130 1,3 0,19 0,39

IG-M10 20x200 | 200
Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-3DF

Table C18: Description of the brick
Brick type Calcium silicate hollow brick
KSL-3DF
Bulk density p [kg/dm®] | 1.4
Compressive strength fo 2 [N/mm?] | 8, 12 or 14
Code EN 771-2

Producer (country code)

e.g. Wemding (DE)

Brick dimensions [mm] | 240 x175x 113
Drilling method Rotary
- 240 -
— N
14
! |44
e %
14 |
\ 4 L 95
175 ) 54 32 |
Al 14
- ) | | 44
L ~ 4]
16 44 14 38 17 38 14 44 16
ot A —A A—at* s L
Table C19: Spacing and edge distance
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin [mm] 60
Spacin Ser,l| [mm] 240
P 9 Ser. | [mm] 120
Minimum spacing Smin [mm] 120

""" Value in brackets for VM-SH 20x85; VM-SH 20x130 and VM-SH 20x200

Table C20: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2

Il: anchors placed 60 120 15
parallel to horizontal oo Cer 240 Cig, NI 2,0
Joint I 160 120 4 2,0
1: anchors placed ':. 60 120 1,0

perpendicular to ° OlgN, 1
horizontal joint T Cer 120 2,0

Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-3DF

Table C21: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2

Il: anchors placed ? 1! 50 120 1.0

parallel to horizontal ‘ Vv 010 160 120 Olg Vi 1,6

joint —T Cor 240 4 2,0

1: anchors placed ‘ ‘ 60 120 1,0
perpendicular to Vv * Olg.V,L

horizontal joint ; Cor 120 2,0

Table C22: Group factor for anchor group in case of shear loading perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | 4 60 120 1,0
parallel to horizontal | \/ —e-o Clg,v,i
jOint . T Cer 240 2,0
. , [-]
1: anchors placed AT . 60 120 1,0
. L]
perpendicular to J V2 OgV,1
horizontal joint —u Cer 120 2.0
Table C23: Characteristic values of resistance under tension and shear loads
Characteristic resistance
02 Use category
£ gL d/d wid: wiw d/d; wid; wiw
O c ©
Anchor size | Sleeve Hav© All
@ 40°C/24°C| 80°C/50°C (120°C/72°C| 40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
ranges
_ ) = D) 4)
hef Nrkb = NRkp Nrkb = NRkp VRkb
[mm] [kN]
Compressive strength f, 2 8 N/mm?®
M8 12x80 80 1,2 0,9 2,5 (0,9)”
M8/M10/ | 16x85 85 1,5 1,5 12 1,5 1,5 12 4,0% (1,5)%
IG-M6 16x130 130 15 1,2 4,0 (1,5)%
M12/M16/ | 20x85 85
IG-M8 / 20x130 130 45 40 3,0 45 4,0 3,0 4,09 (1,5)%
IG-M10 20x200 200
Compressive strength f, 2 12 N'mm’
M8 12x80 80 2,0 2,0 1,5 2,0 15 1,2 3,07 (1,2)Y
M8/M10/ | 16x85 85 2,0 2,0 1,5 2,0 2,0 1,5 4,5% (1,5)”
IG-M6 16x130 130 2,5 2,5 1,5 2,6 2,5 1,5 4,57 (1,5)%
M12 / M16 / | 20x85 85
IG-M8 / 20x130 130 6,0 55 4,0 6,0 5,5 4.0 4,52 (1,5
IG-M10 20x200 200
" Values are valid for cs and Cpin
2 Vpeen = Vrkp valid for shear load parallel to free edge
3 Vet = Vrep (values in brackets) valid for shear load in direction to free edge
Y The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vr«s by 0,8
Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-3DF

Table C24: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
o 5 Use category
20 C
0o o d/d wid; wiw d/d; w/d; wiw
£ 53 All
Anchor size | Sleeve
z Ol M |a0ccraacc| 80cCis0°C [120°CI72°C | 40°CI24°C | 80°C/50°C | 120°C/72°C | temperature
ranges
her Nrkb = Nrip'” Nro = Nrip Vrkp'
[mm] [kN]
Compressive strength f, = 14 N'mm’®
M8 12x80 80 25 2,5 1,5 2,0 2,0 1,5 3,5% (1,6)%
M8/M10/ | 16x85 85 25 2,5 1,5 2,5 2,5 1,5 6,07 (2,0)”
IG-M6 16x130 130 25 2,5 2,0 2,5 2,5 2,0 6,07 (2,0)”
M12/M16/ | 20x85 85
IG-M8 / 20x130 130 6,5 6,0 45 6,5 6,0 45 6,07 (2,0)%
IG-M10 20x200 200

U]
2)
3)
4)

Values are valid for c., and cyy

Vrken = Vrkp valid for shear load parallel to free edge

Vet = Vrep (values in brackets) valid for shear load in direction to free edge

The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrkp by 0,8

Table C25: Displacements
Anchor Sleeve he N on/ N SNo ONe V dvo Oy
size [mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,0 1,0 1,50
M8/M10/ | 16x85 85 0,71 0,64 1,29
IG-M6 16x130 130
0,90
M12/ M16 / 20x85 85 1,7 1,9 2,85
IG-M8 / 20x130 130 1,86 1,67 3,34
IG-M10 [ 505200 200

Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-12DF

Table C26: Description of the brick
. Calcium silicate hollow brick
Brick type KSL-12DF "
Bulk density p [kg/dm?] | 1,4 &4
Compressive strength fp 2 [N/mmz] 10,12 or 16 \\\\
Code EN 771-2 -
Producer (country code) e.g. Wemding (DE) 4
Brick dimensions [mm] | 498 x 175 x 238
Drilling method Rotary
P
17
N%
'1' | 59
\ A N
| 1 23
‘ / / ) N
'1 ;‘ 59
\ N
| el
J‘ 3%, 5 , 64 , 59 64 , 5 64 , 59 35
Table C27: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin | [mm] 100 (120)"
: Ser,ll [mm] 498
Spacing Sees | [mm] 238
Minimum spacing Smin [mm] 120
" Value in brackets for VM-SH 20x85 and VM-SH 20x130
2 For Vg, Cmin according to ETAG 029, Annex C
Table C28: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed ' 100 120 1,0
parallel to horizontal oo Clg,NJI
joint T Cer 498 2,0
— [
1: anchors placed '. 100 120 1,0
perpendicular to ° Olg,N, L
horizontal joint — Cer 238 2,0
Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-12DF

Table C29: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed S_—|
parallel to horizontal ‘ Vv 'l' Cer 498 g VI 2,0
joint f ‘
- ‘ [
1: anchors placed =
perpendicular to v i Cer 238 Olg,V, L 2,0
horizontal joint F T
Table C30: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | '
parallel to horizontal I \/ —o-o| Cer 498 g v, 2.0
joint T
: [
1: anchors placed o
perpendicular to I V—ar* Cer 238 Olgv,L 2,0
horizontal joint  mp—T,
Table C31: Characteristic values of resistance under tension and shear loads
Characteristic resistance
o Use category
2R drd
T 6o d/d w/d; w/w w/d
58 wiw
Anchor size | Sleeve (Tj= Al
40°C/24°C| 80°C/50°C (120°C/72°C| 40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
ranges
et Nrip = Nricp’ Nrko = NRk.p” Vrkp )
[mm] [kN]
Compressive strength f, 2 10 N'mm’
M8 12x80 80 0,6 0,6 0,4 0,5 0,5 0,4 2,5
M8/ M10/ 16x85 85 0,6 0,6 0,4 0,6 0,6 0,4 55
IG-M6 16x130 130 2,5 2,5 2,0 2,5 2,5 2,0 55
M}é/MWfo 20x85 85 1,5 1,5 0,9 1,5 1,5 0,9 55
-M8
IG-M10 20x130 130 2,5 25 2,0 25 25 2,0 55
Compressive strength f, 2 12 N'mm’
M8 12x80 80 0,75 0,6 0,5 0,6 0,6 0,4 3,0
M8/ M10/ 16x85 85 0,75 0,6 0,5 0,75 0,6 0,5 6,5
IG-M6 16x130 130 3,0 3,0 2,0 3,0 3,0 2,0 6,5
M}é /MM1f 'l 20x85 85 1,5 1,5 1,2 1,5 1,5 1,2 6,5
-M8
IG-M10 20x130 130 3,0 30 2,0 3.0 3,0 2,0 6,5
" Values are valid for cc and Cmin
2 Calculation of Ve s€e ETAG 029, Annex C, except for shear load parallel to free edge with ¢ =2 120 mm: Vrken = Vrio
®  The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg« by 0,8
Injection System VMU plus for masonry
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Brick type: Calcium silicate hollow brick KSL-12DF

Table C32: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
o Use category
28 drd
T 6o d/d wid; wiw w/d
58 wiw
Anchor size | Sleeve (ITj= Al
40°C/24°C| 80°C/50°C |120°C/72°C| 40°C/24°C | 80°C/50°C | 120°C/72°C | temperature
ranges
et NRrkb = NRk,p” NRrkb = NRk.pl) Vs
[mm] [kN]
Compressive strength f, 2 16 N/mm’
M8 12x80 80 0,9 0,9 0,6 0,75 0,75 0,5 3,5
M8/ M10/ 16x85 85 0,9 0,9 0,6 0,9 0,9 0,6 8,0
1G-M6 16x130 130 4,0 3,5 2,5 4,0 3,5 2,5 8,0
M1|c2; fMM1/6 /| 20x85 85 2,0 2,0 1,5 2,0 2,0 1,5 8,0
-M8
IG-M10 20x130 130 4,0 3,5 2,5 4,0 3,5 2,5 8,0
" Values are valid for cs and G
2 Calculation of Ve c see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ = 120 mm: Vrken = Vrio
¥ The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrx by 0,8
Table C33: Displacements
Anchor Sleeve her N Sn /N Sno SN \ dvo By
size [mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,0 1.3 1,95
0,26 0,23 0,46
M8/ M10/ 16x85 85
IG-Mé 16x130 130 1,14 0,90 1,03 2,06
M12/M16/| 20x85 85 0,57 0,51 1,03 23 2,5 3,75
IG-M8 /
1G-M10 20x130 130 1,14 1,03 2,06
Injection System VMU plus for masonry
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Brick type: Clay solid brick Mz-DF

Table C34: Description of the brick
. Clay solid brick
Brick type Mz-DF
Bulk density p [kg/dm®] | 1,6
Compressive strength fo 2 [N/mm?] | 10, 20 or 28
Code EN 771-1

Producer (country code)

e.g. Unipor (DE)

Brick dimensions

[mm]

240 x 115 x 55

Drilling method

Hammer

Table C35: Spacing and edge distances
Anchor size Alle Groken
Edge distance Cer [mm] 1,5%het
Minimum edge distance Crin [mm] 60
Spacing Ser [mm] 3*hes
Minimum spacing Smin [mm] 120

Table C36: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed ' 1! 60 120 0,7
parallel to horizontal L Olg, N,
joint . 1,5*hef 3*hes 2,0
- [-]
1: anchors placed ". 60 120 0,5
perpendicular to ‘ P 1,5*hef 120 Olg.N.L 1,0
horizontal joint T 1,5*hef 3*her 2,0
Table C37: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed ? 60 120 0.5
parallel to horizontal ‘ Vv Ol- 90 120 Olg, Vi 1.1
joint F—u 1,5*hef 3*het H 2,0
1: anchors placed E ‘ 60 120 0,5
perpendicular to V t 1,5%hef 120 Olg V.1 1,0
horizontal joint ‘ T 1,5*hef 3*hy 20
Table C38: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed F7 60 120 0.5
parallel to horizontal | V—o] 1,5*hef 120 gVl 1,0
joint 1l 1,5*hef 3" ey (] 2,0
1: anchors placed —J=T 60 120 0,5
perpendicular to |||V —o-os! 1,5*hef 120 Olg,V,L 1,0
horizontal joint | 1,5*hef 3*hes 2,0
Injection System VMU plus for masonry
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Brick type: Clay solid brick Mz-DF

Table C39: Characteristic values of resistance under tension and shear loads
Characteristic resistance
o Use category

28=< d/d ’ drd

8oa wid w/d

Anchor size Sleeve E :(é © wiw w/iw

o o o o o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ran’;es
et Nricb = Nrip Vrip
[mm] [kN]
Compressive strength f, 2 10 N/mm?

M8 - 80 3,5(1,5) 3,5(1,5) 25(1,2) 3,5(1,2)
M10 / 1G-M6 - 90 3,5(1,5) 3,5(1,5) 3,0(1,5) 3,5(1,2)
M12 / 1G-M8 - 100 4,0 (2,0) 4,0 (2,0) 3,5(1,5) 3,5(1,2)

M16 / 1IG-M10 - 100 4,0 (2,0) 4,0 (2,0) 3,5(1,5) 55(1,5)

VE] 12x80 80 3,5(1,5) 3,5(1,5) 3,0 (1,2) 3,5(1,2)

M8/ M10 / 16x85 85
1G-M6 16x130 130
M12/ M16 / 20x85 85 3,5(1,5) 3,5(1,5) 3,0 (1,5) 3,5(1,2)
1G-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, 2 20 N/mm?

M8 - 80 4,5 (2,5) 4,5(2,5) 4,0 (2,0) 5,0 (1,5)
M10 / 1G-M6 - 90 5,5 (2,5) 5,5 (2,5) 4,5(2,0) 5,0 (1,5)
M12 /1G-M8 - 100 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,0 (1,5)
M16 / 1G-M10 - 100 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 8,0 (2,5)

M3 12x80 80 4,5 (2,5) 4,5 (2,5) 4,0(2,0) 5,0(1,5)

M8/ M10/ 16x85 85
1G-M6 16x130 130
M12/ M16 / 20x85 85 5,0(2,5) 5,0(2,5) 4,0(2,0) 5,0(1,5)
1G-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, = 28 N/'mm?*

M8 - 80 5,5 (2,5) 5,5(2,5) 4,5(2,5) 5,5 (2,0)
M10 / 1G-M6 - 90 6,0 (3,0) 6,0 (3,0) 5,0(2,5) 5,5 (2,0)
M12 /1G-M8 - 100 7,0 (3,5) 7,0 (3,5) 6,0 (3,0) 5,5(2,0)
M16 / 1IG-M10 - 100 7,0 (3,5) 7,0 (3,5) 6,0 (3,0) 9,0 (3,0)

M8 12x80 80 5,5(2,5) 5,5(2,5) 4,5(2,5) 5,5 (2,0)

M8/ M10 / 16x85 85
1G-M6 16x130 130
M12/ M16 / 20x85 85 6,0 (3,0) 6,0 (3,0) 5,0 (2,5) 5,5 (2,0)
1G-M8 / 20x130 130
IG-M10 20x200 200
" Values are valid for Cqr, Values in brackets are valid for single anchors with cmin
For c. calculation of Vry . see ETAG 029, Annex C; for cyin values in brackets Vrie = Vrep
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8.
Injection System VMU plus for masonry
Annex C16
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Brick type: Clay solid brick Mz-DF

Performance - Clay solid brick Mz-DF
Displacements

Table C40: Displacements
. et N v/ N dNo SNen V dvo Syen
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 - 80 1,3 0,19 0,39
M10 / 1G-M6 - 90 1,6 0,24 0,47 1,9
M12 /1G-M8 - 100
1,7 0,26 0,51
M16 / 1G-M10 - 100 2.9
M8 12x80 80
0,15 1,00 1,50
M8/ M10 / 16x85 85
IG-M6 16x130 130
1,3 0,19 0,39 1,9
M12/M16/ | 20X85 85
IG-M8 / 20x130 130
1G-M10 20x200 200
Injection System VMU plus for masonry
Annex C17




Brick type: Clay hollow brick HLz-16-DF

Table C41: Description of the brick

Brick type ﬁll_azy_rg_l:g;v brick

Bulk density p [kg/dm®] | 0,8

Compressive strength fo 2 [N/mm?] | 6, 8, 12 or 14

Code EN 771-1

Producer (country code) e.g. Unipor (DE)

Brick dimensions [mm] | 497 x 240 x 238

Drilling method Rotary
| 'H‘ o H{ L ""I] }
0000+ OH OO 0RO O
\__..H\ 5UslRlelal] ;;T_.\H 0 |

U i 2 (R
(AORORUATRAORTR

Table C42: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin”) | [mm] 100 (120)"
Spacin e[ [am) 238
Minimum spacing Smin [mm] 100

" Value in bracket for VM-SH 20x85; VM-SH 20x130 and VM-SH 20x200

D For Vpke: Cmin according to ETAG 029, Annex C

Table C43: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] =

II: anchors placed S| . Cer 100 1,3

parallel to horizontal —‘ oo Clg,N,I
joint T, Cer 497 2,0

— [-]

1: anchors placed AT “. Cer 100 1.1

perpendicular to \ P OlgN, L
horizontal joint —T Cer 238 2,0

Injection System VMU plus for masonry
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Brick type: Clay hollow brick HLz-16-DF

Table C44: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed =]
parallel to horizontal ‘ \" 'l' Cer 497 g VI 2,0
joint f ‘
. : [
1: anchors placed =
perpendicular to v i Cer 238 Olg,V, L 2,0
horizontal joint F T
Table C45: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | '
parallel to horizontal I \/ —o-o| Cer 497 g v, 2.0
joint p—;
: [-]
1: anchors placed o
perpendicular to I V—ar* Cer 238 Olgv,L 2,0
horizontal joint  mp—T,
Table C46: Characteristic values of resistance under tension and shear loads
Characteristic resistance
08 Use category
2 8L d/d drd
82 wid wid
' = O o
Anchor size Sleeve g w/w wiw
° ° ° ° o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
her Nrkb = Nricp” Vrip”
[mm] [kN] [kN]
Compressive strength f, 2 6 N/mm?®
M8 12x80 80 2,5 2,5 2,0 2,5
16x85 85 2,5 2,5 2,0 45
M8 / M10/1G-M6 16x130 130 3,5 3,5 3,0 4,5
M12 / M16 / 20x85 85 2,5 2,5 2,0 5,0
IG-M8 / IG-M10 20x130 130 3,5 3,5 3,0 6,0
20x200 200 3,5 3,5 3,0 6,0
Compressive strength f, 2 8 N/mm?®
M8 12x80 80 3,0 3,0 2,5 3,0
16x85 85 3,0 3,0 2,5 5,5
M8 / M10/ 1G-M6 : : : -
16x130 130 4,5 4,5 3.5 5,5
M12/ M16 / 20x85 85 3,0 3,0 2,5 6,0
IG-M8 / 1G-M10 20x130 130 4,5 4,5 3,5 7,0
20x200 200 4.5 4.5 35 7,0

1 .
) Values are valid for ¢, and cyin

Calculation of Vrk see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 125 mm: Vrke1= Vrkb
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrkp by 0,8

Injection System VMU plus for masonry

Performance - Clay hollow brick HLz-16DF
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Brick type: Clay hollow brick HLz-16DF

Table C47: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance

08 Use category
% O d/d d/d
=y w/d w/d
Anchor size Sleeve i § © wiw wiw

° ° 0 o " o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
Nef Nrk,o = NRk,p” VRk,bzm
[mm] [kN] [kN]
Compressive strength f, = 12 N'mm’*
M8 12x80 80 3,5 3,5 3,0 4,0
M8 / M0/ 1G-M6 16x85 85 3,5 3,5 3,0 6,5
16x130 130 5,0 5,0 45 6,5
M12 / M16 / 20x85 85 3,5 3,5 3,0 7,0
IG-M8 / IG-M10 20x130 130 5,0 50 4,5 9,0
20x200 200 5,0 5,0 4.5 9,0
Compressive strength f, = 14N/mm’

M8 12x80 80 4,0 4,0 3.0 4,0
16x85 85 4,0 4,0 3,0 6,5
M8 / M10/1G-M6 16x130 130 55 55 45 6,5
MA2 / M16 / 20x85 85 4,0 4,0 3,0 7,0
IG-M8 / IG-M10 20x130 130 55 55 4,5 9,0
20x200 200 55 55 45 9,0

1

Values are valid for ¢ and Cpin

Calculation of Vgk . see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 125 mm: Vgrk.c1= Vrkb
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8

Table C48: Displacements
. hef N on/ N ONo ONe Y Ovo Oveo
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,10 1,20 1,80
1685 85 1,14 0,11 0,23
- X
M8 / M10/ 1G 1,86 1,50 2,25
M6 16x130 130 1,57 010 0,16 0,31
M12/ M16 / 20x85 85 1,14 0,11 0,23 1,86 1,50 2,25
IG-M8 / IG- 20x130 130
M10 1,57 0,16 0,31 2,57 2,10 3,15
20x200 200
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Porotherm Homebric

Table C49: Description of the brick
. Clay hollow brick
Brick type Porotherm Homebric
Bulk density p [kg/dm®] | 0,7 T HHHHHAAHS
Compressive strength f 2 [N/mm?] | 4, 6 or 10 'E-'.'Eg'—-.'!'!'-"'!"!'-'.-:
Code EN 771-1 S =siscSs
-
Producer (country code) e.g. Wienerberger (FR) !i!:!;!;!.!:!i!l
Brick dimensions [mm] | 500x200x299 | o
Drilling method Rotary
0 =i 494 -
-H- 4,5 105 . -«
. 25 J | ¥ e
h__J_. | g ] e { =]
45 ) || Jl ‘l \’ h ) ‘[‘ :‘ Iy
J i I J| ) ) ) J
I J ] I I (
200 ) ) Jl.. 84 J_OC )| 40 _ ) ‘ L
_J\ 3\ SN B | N g I C_
il __ [ | S | SR | A | S | | N [ ) ]
|1 _J’ ‘l_ —U I ‘[__:‘ —
f l ] _ UL JL I L ,
Table C50: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin” | [mm] 100 (120)"
S acin Sc:r.ll [mm] 500
pacing Ser.. [mm] 299
Minimum spacing Smin [mm] 100
""" Value in brackets for VM-SH 20x85 and VM-SH 20x130
For Vgk.c: Cmin according to ETAG 029, Annex C
Table C51: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed . 200 100 2,0
parallel to horizontal oo Olg,N,I
joint [ Cer 500 2,0
, [
1: anchors placed — 200 100 1,2
perpendicular to : Olg,N, L
horizontal joint [ Cer 299 2,0
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Porotherm Homebric

Table C52: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed S_—|
parallel to horizontal ‘ Vv 'l' Cer 500 g VI 2,0
joint f ‘
- ‘ [
1: anchors placed =
perpendicular to v i Cer 299 Olg,V, L 2,0
horizontal joint F T
Table C53: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | '
parallel to horizontal I \/ —o-o| Cer 500 g v, 2.0
joint T
l [
1: anchors placed o
perpendicular to I V—ar* Cer 299 Olgv,L 2,0
horizontal joint T
Table C54: Characteristic values of resistance under tension and shear loads
Characteristic resistance
08 Use category
20 g d/d d/d
=gy wid wid
' = O o
Anchor size Sleeve g w/w wiw
° ° ° ° o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
het Nrics = Nrip VRip !
[mm] [kN] [kN]
Compressive strength f, 2 4 N/mm?®
M8 12x80 80 0,9 0,9 0,75 2,0
16x85 85 0,9 0,9 0,75 2,0
M8/ M10 /1G-M6 : : . -
16x130 130 1,2 1,2 0,9 2,0
M12/M16 / 20x85 85 0,9 0,9 0,75 2,5
IG-M8 /1G-M10 | 20x130 130 1,2 1,2 0,9 2,5
Compressive strength f, 2 6 N/mm?®
M8 12x80 80 0,9 0,9 0,9 2,5
16x85 85 0,9 0,9 0,9 2,5
M8/ M10 /1G-M6 : : : .
16x130 130 1,2 1,2 1.2 2,5
M12/ M16 / 20x85 85 0,9 0,9 0,9 3,0
IG-M8 /1G-M10 | 20x130 130 1,2 1,2 1,2 3,0
K Values are valid for ¢, and Cyyn
Calculation of Vri see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 200 mm: Vgrke1= Vrkb
®  The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8
Injection System VMU plus for masonry
Annex C22
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Brick type: Clay hollow brick Porotherm Homebric

Table C55: Characteristic values of resistance under tension and shear loads (continue)
Characteristic resistance
oY Use category
%‘ g £ d/id d/d
O£ 0 wid w/d
Anchor size Sleeve i f(é © wiw w/w
° ° ° o a o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranF;es
Nes Nrico = Nrip VRkp !
[mm] [kN] [kN]
Compressive strength f, = 10 N/mm?®
M8 12x80 80 1,2 1,2 1,2 3,0
M8 / M10/ 16x85 85 1,2 1,2 1,2 3,0
I1G-M6 16x130 130 1,5 1,5 1,5 3,5
M12 / M16 / 20x85 85 1,2 1,2 1,2 4,0
IG-M8/1G-M10 | 20x130 130 1,5 1,5 1,5 4,0

1
2)

Values are valid for ¢, and Cpin
Calculation of Vri see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 200 mm: Vgrke1 = Vrkb
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8

Table C56: Displacements
. hef N on/ N ONo ONeo vV Ovo Oes
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 0,9
0,34 0,27 0,55
M8 / M10/ 16x85 85 0,9
IG-M6 16x130 130 0,43 0,80 0,34 0,69 1,0 1,20 1,80
M12/M16/ 20x85 85 0,34 0,27 0,55
|G-M8 / 1,14
1G-M10 20x130 130 0,43 0,34 0,69
Injection System VMU plus for masonry
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Brick type: Clay hollow brick BGV Thermo

Table C57: Description of the brick
Bulk density p [kg/dm®] | 0,6
Compressive strength fp 2 [N/mmz] 4,60r10
Code EN 771-1
Producer (country code) e.g. Leroux (FR)
Brick dimensions [mm] | 500 x 200 x 314
Drilling method Rotary
500
()OO | |
I I I I | Joy
[ | I (2] 61| |
200 | | I | | | |
| | I I I | L
[ ¢ - p S ) )
¢/ JC_ JC JC _JC_JC ) °
0 e o
e in e e Uuuumwuwmwuws uuuuuuuuuuu
Table C58: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin-’ | [mm] 100 (120)"
) Ser.l| [mm] 500
Spacing St | [mm] 314
Minimum spacing Smin [mm] 100
" Values in brackets for VM-SH 20x85 and VM-SH 20x130
For VRrke: Cmin according to ETAG 029, Annex C
Table C59: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed — 200 100 1,7
parallel to horizontal ‘ L Clg,N,I
joint | T Cer 500 2,0
L: anchors placed — 200 100 H 1,1
perpendicular to \ : Olg,N, L
horizontal joint T Cer 314 2,0
Injection System VMU plus for masonry
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Brick type: Clay hollow brick BGV Thermo

Table C60: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed E ‘
parallel to horizontal " Ol' Cer 500 Olg vl 2,0
joint F ;
: : [
1: anchors placed :
perpendicular to v * Cer 314 Og V.1 2,0
horizontal joint [ ‘
Table C61: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | '
parallel to horizontal |V —ees Cer 500 gy 2,0
joint T
| -]
1: anchors placed '.
perpendicular to V=] Cer 314 UgV,L 2,0
horizontal joint T
Injection System VMU plus for masonry
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Brick type: Clay hollow brick BGV Thermo

Table C62: Characteristic values of resistance under tension and shear loads
Characteristic resistance
08 Use category
% g £ d/d d/d
O£ 0 w/d w/d
Anchor size Sleeve E f(é © wiw wiw
6 a o 8 a o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranF;es
he Nrico = Nrip VRkp !
[mm] [kN] [kN]
Compressive strength f, = 4 N/mm?
M8 12x80 80 0,6 0,6 0,6 2,0
M8/ M10/ 16x85 85 0,6 0,6 0,6 2,0
1G-M6 16x130 130 1,2 1,2 0,9 2,5
M12 / M16 / 20x85 85 0,6 0,6 0,6 2,5
IG-M8 /1G-M10 | 20x130 130 1,2 1,2 0,9 2,5
Compressive strength f, 2 6 N/mm?®
M8 12x80 80 0,9 0,9 0,75 2,5
M8 / M10/ 16x85 85 0,9 0,9 0,75 2,5
1G-M6 16x130 130 1,5 1,5 1,2 3,0
M12 / M16 / 20x85 85 0,9 0,9 0,75 3,0
IG-M8/1G-M10 | 20x130 130 1,5 1,5 1,2 3,0
Compressive strength f, 210 N/mm?®
M8 12x80 80 0,9 0,9 0,9 3,6
M8/ M10/ 16x85 85 0,9 0,9 0,9 3,5
1G-M6 16x130 130 2,0 2,0 1,5 40
M12 / M16 / 20x85 85 0,9 0,9 0,9 4,0
IG-M8/1G-M10 | 20x130 130 2,0 2,0 1,5 4,0

1)
2)
3)

Values are valid for c., and Cpp,

Calculation of Vg see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 250 mm: Vrken = Vrkb
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8

Table C63: Displacements
. het N dn/ N SNo B Vv dvo Oy
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
0,26 0,21 0,41 07
M8 / M10/ 16x85 85
IG-M6 16x130 130 0,43 0,80 0,34 0,69 1,00 1,50
M12/ M16 / 20x85 85 0,26 0,21 0,41 0,86
IG-M8/1G-M10 | 20x130 130 0,43 0,34 0,69
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Calibric R+

Table C64: Description of the brick
. Clay hollow brick
Brick type Calibric R+
Bulk density p [kg/dm®] | 0,6
Compressive strength fp 2 [N/mmz] 6,90r12
Code EN 771-1
Producer (country code) e.g. Terreal (FR)
Brick dimensions [mm] | 500 x 200 x 314
Drilling method Rotary
500
. . i
(0 | S | | — — — 7 ) S (Y — — .
JL I JE_86 _J[20] _
( [ [i I I
I | I | | ‘
200 -
| I i | | ‘
Bl )( I | | o
Il I I | I
I | I J ) ( I I J{ | ( I
Table C65: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin” | [mm] 100 (120)"
. Ser,lI [mm] 500
Spacing Ses | [mm] 314
Minimum spacing Smin [mm] 100
""" Value in brackets for VM-SH 20x85 and VM-SH 20x130
2 For VRke: Cmin according to ETAG 029, Annex C
Table C66: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed . L 175 100 1.7
parallel to horizontal ‘ oo Olg, NI
jOil‘lt T Cer 500 2,0
= [
L: anchors placed '?. 175 100 1,0
perpendicular to ‘ Y Olg,N,L
horizontal joint 1 Cer 314 2,0
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Calibric R+

Table C67: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed S_—|
parallel to horizontal ‘ Vv 'l' Cer 500 g VI 2,0
joint f ‘
- ‘ [
1: anchors placed =
perpendicular to v i Cer 314 Olg,V, L 2,0
horizontal joint F T
Table C68: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | '
parallel to horizontal I \/ —o-o| Cer 500 g v, 2.0
joint T
l [
1: anchors placed o
perpendicular to I V= Cer 314 ClgV,1 2,0
horizontal joint T
Table C69: Characteristic values of resistance under tension and shear loads
Characteristic resistance
08 Use category
20 g d/d d/d
82 wid wid
' = O o
Anchor size Sleeve g wiw wiw
° ° ° ° o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
het Nrics = Nrip VRip !
[mm] [kN] [kN]
Compressive strength f, 2 6 N/mm?
M8 12x80 80 0,9 0,9 0,75 3,0
M8/ M10/ 16x85 85 0,9 0,9 0,75 4.0
IG-M6 16x130 130 1,2 1,2 0,9 4,0
M12/M16 / 20x85 85 0,9 0,9 0,75 6,0
IG-M8 /1G-M10 | 20x130 130 1,2 1,2 0,9 6,0
Compressive strength f, = 9 N/mm?
M8 12x80 80 1,2 1,2 0,9 3,5
16x85 85 1,2 1,2 0,9 5,0
M8 / M10/ 1G-M6 : : . .
16x130 130 1,5 1,5 1,2 5,0
M12/ M16 / 20x85 85 1,2 1,2 0,9 7,5
IG-M8 /1G-M10 |  20x130 130 1,5 1,5 1,2 7,5
K Values are valid for ¢, and Cyyn
Calculation of Vrk see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 250 mm: Vgrke1= Vrkb
®  The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Calibric R+

Table C70: Characteristic values of resistance under tension and shear load (continue)
Characteristic resistance
oY Use category
%‘ g £ d/id d/d
O£ 0 wid w/d
Anchor size Sleeve i f(é © wiw w/w
° ° ° o a o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranF;es
Nes Nrico = Nrip VRkp !
[mm] [kN] [KN]
Compressive strength f, = 12 N/mm?®
M8 12x80 80 1,2 1,2 0,9 4,0
M8/ M10/ 16x85 85 1,2 1,2 0,9 55
I1G-M6 16x130 130 1,5 15 1,2 55
M12 / M16 / 20x85 85 1,2 1,2 0,9 8,5
IG-M8/1G-M10 | 20x130 130 1,5 1,5 1,2 8,5

1
2)

Values are valid for ¢, and Cpin
Calculation of Vri see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 250 mm: Vgrke1 = Vrkb

The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8

Table C71: Displacements
) hef N Sn /N Ono ONe \Y dvo Sy/ee
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80 1,0 1,10 1,65
0,34 0,27 0,55
M8 / M10/ 1G- 16x85 85
1,43
M6 16x130 130 0,43 0,80 0,34 0,69
2,0 3,0
M12/ M16 / 20x85 85 0,34 0,27 0,55 2 44
IG-M8/1G-M10|  20x130 130 0,43 0,34 0,69 '

Injection System VMU plus for masonry

Performance - Clay hollow brick Calibric R+
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Brick type: Clay hollow brick Urbanbric

Table C72: Description of the brick
. Clay hollow brick
Brick type Urbanbric
Bulk density p [kg/dm®] | 0,7
Compressive strength fp 2 [N/mmz] 6,90r12
Code EN 771-1
Producer (country code) e.g. Imerys (FR)
Brick dimensions [mm] | 560 x 200 x 274
Drilling method Rotary
560 9
[ 9,5
| | | | | |
| 20 | 16,5 |
‘ : 6,5 '
| (@40 || (. I | 200
\ : | .
| L 63 | |
| | - 40 1| |
Table C73: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Crin’) [mm] 100 (120)"
. Ser,lI [mm] 560
Spacing St | [mm] 274
Minimum spacing Smin [mm] 100
" Value in brackets for VM-SH 20x85 and VM-SH 20x130
2 For Vpke Cmin according to ETAG 029, Annex C
Table C74: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed = 185 100 1.9
parallel to horizontal ‘ L Olg, NI
joint T Cer 560 29
= [-1
1: anchors placed < 185 100 1.1
perpendicular to \ ° Olg,N,L
horizontal joint [ Cer 274 2,0
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Urbanbric

Table C75: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed S_—|
parallel to horizontal ‘ Vv 'l' Cer 560 g VI 2,0
joint f ‘
- : [
1: anchors placed =
perpendicular to v i Cer 274 Olg,V, L 2,0

horizontal joint

Table C76:

Group factor for anchor groups in case of shear load perpendicular to free edge

Configuration

with ¢ [mm] 2

with s [mm] 2

Il: anchors placed '
parallel to horizontal I \/ —o-o| Cer 560 g v, 2.0
joint T
l [
1: anchors placed o
perpendicular to I V= Cer 274 ClgV,1 2,0
horizontal joint T
Table C77: Characteristic values of resistance under tension and shear load
Characteristic resistance
08 Use category
20 g d/d d/d
é g § w/d wld
Anchor size Sleeve g w/w wiw
° ° ° ° o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
het Nrics = Nrip VRip !
[mm] [kN] [kN]
Compressive strength f, 2 6 N/mm?
M8 12x80 80 0,9 0,9 0,75 3,0
M8/ M10/ 16x85 85 0,9 0,9 0,75 3,0
IG-M#6 16x130 130 2.0 2,0 1,5 3,0
M12/ M16 / 20x85 85 0,9 0,9 0,75 3,5
IG-M8 /1G-M10 | 20x130 130 2,0 2,0 1,5 3,5
Compressive strength f, = 9 N/mm?
M8 12x80 80 0,9 0,9 0,9 40
16x85 85 0,9 0,9 0,9 40
M8 / M10/ 1G-Mé : ' : :
16x130 130 2,5 2,5 2,0 4,0
M12/ M16 / 20x85 85 0,9 0,9 0,9 4,5
IG-M8 /I1G-M10 | 20x130 130 2,5 2,5 2,0 4.5

1)

Values are valid for c., and cpy

Calculation of Vri see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 190 mm: Vrke1= Vrkb

3)

The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8

Injection System VMU plus for masonry

Performance - Clay hollow brick Urbanbric
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Brick type: Clay hollow brick Urbanbric

Table C78: Characteristic values of resistance under tension and shear load (continue)
Characteristic resistance
oY Use category
%‘ g £ d/id d/d
O£ 0 wid w/d
Anchor size Sleeve i f(é © wiw w/w
° ° ° o a o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranF;es
Nes Nrico = Nrip VRkp !
[mm] [kN] [KN]
Compressive strength f, = 12 N/mm?®
M8 12x80 80 1,2 1,2 0,9 4,5
M8/ M10/ 16x85 85 1,2 1,2 0,9 4,5
I1G-M6 16x130 130 3,0 3,0 2,5 4,5
M12 / M16 / 20x85 85 1,2 1,2 0,9 50
IG-M8/1G-M10 | 20x130 130 3,0 3,0 2,5 5,0

L]
2)
3)

Values are valid for c., and Cpin
Calculation of Vgk . see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 190 mm: Vgrke1= Vrkb
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrk, by 0,8

Table C79: Displacements
) Nt N Sn /N Ono ONe vV dvo Sy/ee
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
0,34 0,27 0,55
M8 / M10/ 1G- 16x85 85 1,30
Mé 16x130 130 0,86 0,80 0,69 1,37 1,00 1,50
M12/M16 / 20x85 85 0,34 0,27 0,55
1G-M8 / 1,43
IG-M10 20x130 130 0,86 0,69 1,37

Injection System VMU plus for masonry

Performance - Clay hollow brick Urbanbric
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Brick type: Clay hollow brick Brique creuse C40

Table C80: Description of the brick
. Clay hollow brick
Brick type Brique creuse C40
Bulk density p [kg/dm®] | 0,7
Compressive strength fp 2 [N/mmz] 4,8o0r12
Code EN 771-1
Producer (country code) e.g. Terreal (FR)
Brick dimensions [mm] | 500 x 200 x 200
Drilling method Rotary
200
8‘%1 8 ey 6 Iﬂ
9 \‘— I Ml N e p i ]—-5‘—‘
| | 7
( ]
i 56 |, 40,

L s

L

N
(=
o

Table C81: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin | [mm] 100 (120)"
: Ser,ll [mm] 500
Spacing S, | [mm] 200
Minimum spacing Smin [mm] 200

" Values in brackets for VM-SH 20x85 and VM-SH 20x130
# " For Vrke: Cmin according to ETAG 029, Annex C

Table C82: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] =
Il: anchors placed Se—)
parallel to horizontal J LA Cer 200 Olg, NI 2,0
joint  p—T
— -1
1: anchors placed .
perpendicular to ‘ ° Cer 200 Olg,N, 1 2,0
horizontal joint —
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Brique creuse C40

Table C83: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed k= ‘
parallel to horizontal \ Vv 'l' Cer 500 g VI 2,0
joint f ‘
- : [
1: anchors placed r
perpendicular to v t Cer 200 Og V.1 2,0
horizontal joint f ;
Table C84: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed ;,- '
parallel to horizontal | \/ —o-o| Cer 500 g v, 2.0
joint T
; [
1: anchors placed ~
perpendicular to I V—ar* Cer 200 Olgv,L 2,0
horizontal joint T
Table C85: Characteristic values of resistance under tension and shear load
Characteristic resistance
08 Use category
20 g d/d drd
82 wid wid
' = O o
Anchor size Sleeve g w/w wiw
° ° ° ° o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
het Nrics = Nrip VRip !
[mm] [kN] [kN]
Compressive strength f, = 4 N/mm?
M8 12x80 80
M8 / M10/ 16x85 85
IG-M6 16x130 130 0,6 0,6 0,6 0,9
M12/M16 / 20x85 85
IG-M8 / 1G-M10 20x130 130
Compressive strength f, = 8 N/mm?
M8 12x80 80
M8 / M10/ 16x85 85
IG-M6 16x130 130 0,9 0,9 0,75 1.2
M12/M16 / 20x85 85
IG-M8 / 1G-M10 20x130 130
K Values are valid for ¢, and Cyyn
Calculation of Vrk . see ETAG 029, Annex C
®  The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8
Injection System VMU plus for masonry
Annex C34
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Brick type: Clay hollow brick Brique creuse C40

Table C86: Characteristic values of resistance under tension and shear load (continue)
Characteristic resistance
08 Use category
-%. Bg d/d d/d
L) wid w/d
Anchor size Sleeve 5 s © wiw w/w
° ° ° o o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
he Nrico = Nrip VRkp !
[mm] [kN] [kN]
Compressive strength f, = 12 N/mm?®
M8 12x80 80
M8 / M10/ 16x85 85
1G-M6 16x130 130 1,2 1,2 0,9 1,5
M12/M16 / 20x85 85
IG-M8 /1G-M10 | 20x130 130
R Values are valid for ¢, and Cpin
2 Calculation of Vric See ETAG 029, Annex C
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg by 0,8
Table C87: Displacements
) hef N Sn /N Ono ONe \Y dvo Sy/ee
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 12x80 80
0,17 0,14 0,27
M8 / M10/ 1G- 16x85 85
M6 16x130 130 0,14 0,80 0,11 0,23 0.3 0,9 1,35
M12/ M16 / 20x85 85 0,17 0,14 0,27
IG-M8 /1G-M10|  20x130 130 0,14 0,11 0,23
Injection System VMU plus for masonry
Annex C35
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Brick type: Clay hollow brick Blocchi Leggeri

Table C88: Description of the brick

. Clay hollow brick
Brick type Blocchi Leggeri
Bulk density p [kg/dm®] | 0,6
Compressive strength fp 2 [N/mmz] 4.6,80r12
Code EN 771-1

Producer (country code)

e.g. Wienerberger (IT)

Brick dimensions [mm] | 250 x 120 x 250
Drilling method Rotary
— 6 1 _
a |
| S e
120 32 | 48—
| - |
i |
il .
|
| 250 ’
Table C89: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin [mm] 60
: Ser,ll [mm] 250
Spacing Ser,| [mm] 120
Minimum spacing Smin [mm] 100

" Value in brackets for VM-SH 20x85: VM-SH 20x130 and VM-SH 20x200

Table C90: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed = 60 100 1,0
parallel to horizontal ‘ e Olg,N,I
joint T, Cer 250 2,0
‘ - -]
1: anchors placed ST
perpendicular to ‘ ® 60 100 Olg.N,L 2,0
horizontal joint T
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Blocchi Leggeri

Table C91: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed ; L 60" 100" 1,0
parallel to horizontal ‘ Vv Ol' Olg vl
joint f ‘ Cer 250 2,0
: = [-]
1L: anchors placed = 60" 100" 16
perpendicular to v * Olg,V,L
horizontal joint F [ Cer 250 2,0
" Only valid for Vi according to Table C93 and C94 values in brackets
Table C92: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] =
II: anchors placed E 60" 100" 1,0
parallel to horizontal \/ —e- OgV,i
joint T Cer 250 2,0
= 5 m [-]
1: anchors placed = 60 100 1.6
perpendicular to V— Olgv.L
horizontal joint ‘ T Cer 250 2,0
Y Only valid for Ve according to Table C93 and C94 values in brackets
Table C93: Characteristic values of resistance under tension and shear load
Characteristic resistance
08 Use category
2 85 d/d d/d
829 wid wid
\ = 0o
Anchor size Sleeve w g wiw wiw
o o o o o o A" temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
hef Nrko = Neip” Veib'
[mm] [kN] [kN]
Compressive strength f, = 4 N/mm?
M8 12x80 80
M8 / M10/ 16x85 85
IG-M6 16x130 130
0,4 0,4 0,3 2,07 (0,9)"
M12 / M16 / 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200

1

N

3
4)

) Values are valid for Cer and Cyin

) Calculation of Vrke S€€ ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 125 mm: Vrken = Vrkb
) Values in brackets Vgkc = Vrip for anchors with cpin
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrxp by 0,8

Injection System VMU plus for masonry

Performance - Clay hollow brick Blocchi Leggeri
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Brick type: Clay hollow brick Blocchi Leggeri

Table C94: Characteristic values of resistance under tension and shear load (continue)
Characteristic resistance
0 9 Use category
% g g d/id d/d
0 £ 0 w/d w/d
Anchor size Sleeve i f(é © wiw w/w
° o o o o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranF;es
he Nrico = Nrip Vrip
[mm] [kN] [kN]
Compressive strength f,, 2 6 N/mm”*
M8 12x80 80
M8 / M10/ 16x85 85
1G-M6 16x130 130 2) 3)
M12/M16/ | 20x85 85 0.5 0,5 0,4 2,52 (1,2)
IG-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, > 8 N/mm”®
M8 12x80 80
M8 / M10/ 16x85 85
1G-M6 16x130 130 2) 3)
M12/M16/ | 20x85 85 06 0,6 05 3,07 (1,2)
IG-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, 212 N/mm*
M8 12x80 80
M8 / M10/ 16x85 85
IG-M6 16x130 130 2 1a £13)
12 1 M16 / 2085 85 0,6 0,6 0,6 3,57 (1,5)
IG-M8 / 20x130 130
IG-M10 20x200 200

1

w N

4

Values are valid for ce and Cin
) Calculation of Vgrkc see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ 2 125 mm: Vrkci = VRkb
) Values in brackets VRke = Vrip fOr anchors with cmin

' The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrkp by 0,8

Table C95: Displacements
. Net N oy /N dNo ONe N dvo Byes
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
All sizes All sizes All sizes 0,17 1,20 0,21 0,41 0,9 1,20 1,80
Injection System VMU plus for masonry
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Brick type: Clay hollow brick Doppio Uni

Table C96: Description of the brick
. Clay hollow brick
Brick type Doppio Uni
Bulk density p [kg/dm®] | 0,9
Compressive strength fp 2 [N/mmz] 10, 16, 20 or 28
Code EN 771-1
Producer (country code) e.g. Wienerberger (IT)
Brick dimensions [mm] | 250 x 120 x 120
Drilling method Rotary
" 9
1]
)2 R
L |
| [26) Fe1 Y 120
250
Table C97: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin”) | [mm] 60
. Ser.l| [mm] 250
Spacing Ser,| [mm] 120
. \ Smin.ll [mm] 100
Minimum spacing P [mm] 120
" Value in brackets for VM-SH 20x85; VM-SH 20x130 and VM-SH 20x200
2 ForVpke Cmn according to ETAG 029, Annex C
Table C98: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] = with s [mm] =
II: anchors placed =1l 60 100 1,0
parallel to horizontal e Olg,N,I
joint f i Cer 250 2,0
‘ : [
1: anchors placed ) '
perpendicular to \ P4 60 100 OlgN,L 2,0
horizontal joint = [
Injection System VMU plus for masonry
Annex C39
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Brick type: Clay hollow brick Doppio Uni

Table C99: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed k= ‘
parallel to horizontal \ Vv 'l' Cer 250 g VI 2,0
joint f ‘
- ‘ [
1: anchors placed r
perpendicular to v t Cer 120 Og V.1 2,0
horizontal joint f ;
Table C100: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed '
parallel to horizontal \/ —e-e Cer 250 Og Vi 2,0
joint I
-]
1: anchors placed 3
perpendicular to V=" Cer 120 OlgV.L 2,0
harizontal joint ;
Table C101: Characteristic values of resistance under tension and shear load
Characteristic resistance
08 Use category
205 d/d d/d
829 wid wid
' = 0o
Anchor size Sleeve e w/w w/w
o o o o o o A" temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
hes Neib = Nrkp' Ve
[mm] [kN] [kN]
Compressive strength f, = 10 N/mm?®
M3 12x80 80
M8 / M10/ 16x85 85
IG-M6 16x130 130
x 0,6 06 05 15
M12 / M16 / 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200
Y Values are valid for Cer and Cyin
Calculation of Vrkc see ETAG 029, Annex C
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg, by 0,8
Injection System VMU plus for masonry
Annex C40
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Brick type: Clay hollow brick Doppio Uni

Table C102: Characteristic values of resistance under tension and shear load (continue)
Characteristic resistance
08 Use category
% = d/d d/d
L) wid wid
Anchor size Sleeve E s © wiw wiw
° ° ° o o o All temperature
40°C/24°C 80°C/50°C 120°C/72°C ranges
he Nrico = Nrip VRkp !
[mm] [kN] [kN]
Compressive strength f, = 16 N/mm®
M8 12x80 80
M8/ M10/ 16x85 85
I1G-M6 16x130 130
0,75 0,75 0,6 2,0
M12/ M16 / 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, = 20 N/mm?®
M8 12x80 80
M8 / M10/ 16x85 85
1G-M6 16x130 130
0,9 0,9 0,75 2,0
M12 / M16/ 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200
Compressive strength f, = 28 N/mm’*
M8 12x80 80
M8 / M10/ 16x85 85
1G-M6
G 16x130 130 12 12 0.9 25
M12 / M16/ 20x85 85
IG-M8 / 20x130 130
IG-M10 20x200 200
R Values are valid for ¢, and i
2) Calculation of Vg see ETAG 029, Annex C
3 The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg« by 0,8
Table C103: Displacements
. het N dn/ N SNo B N dvo Oy
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
All sizes All sizes All sizes 0,26 0,31 0,62 0,6 0,3 0,45
Injection System VMU plus for masonry
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Performance - Clay hollow brick Doppio Uni
Characteristic values of resistance, Displacements




Brick type: Hollow lightweight concrete Bloc creux B40

Table C104: Description of the brick
. Hollow Lightweight concrete
Brick type Bloc creux B40
Bulk density p [kg/dm® | 0.8
Compressive strength fo 2 [N/mm?] | 4
Code EN 771-3

Producer (country code)

e.g. Sepa (FR)

Brick dimensions

[mm]

494 x 200 x 190

Drilling method

Rotary

494

200 7
17
Table C105: Spacing and edge distances
Anchor size All sizes
Edge distance Cer [mm] 100 (120)"
Minimum edge distance Cmin-) | [mm] 100 (120)"
. Ser,lI [mm] 494
Spacing Sy | [mm] 190
Minimum spacing Smin [mm] 100
" Value in brackets for VM-SH 20x85 and VM-SH 20x130
2 For Vrke: Cmin according to ETAG 029, Annex C
Table C106: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed m— 100 100 15
parallel to horizontal e Olg,N,I
joint [ Cor 494 2.0
— -]
1: anchors placed = 100 100 1,0
perpendicular to ® Olg,N,L
horizontal joint [ Cer 190 2,0
Injection System VMU plus for masonry
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Brick type: Hollow lightweight concrete Bloc creux B40

Table C107: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed ; L 50 100 1.1
parallel to horizontal ‘ Vv Ol' Olg vl
joint f ‘ Cer 494 2,0
: - -]
1: anchors placed 5 100 100 1.1
perpendicular to Vv * Olg,V,L
haorizontal joint F ; Cer 190 2.0
Table C108: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] 2 with s [mm] 2
Il: anchors placed | A
parallel to horizontal \/ —e-o» Cer 494 gV, 2,0
joint T
= [-]
1: anchors placed =
perpendicular to V— Cer 190 OlgV.1 2,0
horizontal joint [
Table C109: Characteristic values of resistance under tension and shear load
Characteristic resistance
° Use category
2 %< wid drd
£5% d/d y wi/d
253 WW wiw
Anchor size Sleeve (T Al
40°C/24°C |80°C/50°C |120°C/72°C|40°C/24°C | 80°C/50°C |120°C/72°C| temperature
ranges
her Nrio = Nrip” Nrico = NRicp' Ve
[mm] [kN]
Compressive strength fi, = 4 N/mm?*
M8 12x80 80 0,9
16x85 85 1,2
M8 / M10/ 1G-M6 .
16x130 130 1,2 0,9 0,75 1,2 0,9 0,75 3,0
M12/ M16 / 20x85 85 1,2
IG-M8/1G-M10 | ogx130 130 12
R Values are valid for ¢, and ¢y
Calculation of Vg . see ETAG 029, Annex C, except for shear load parallel to free edge with ¢ = 250 mm: Vryen = Vrke
The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vg, by 0,8
Table C110: Displacements
, hef N on /N Sno ONes \ dvo Sy
Anchor size Sleeve
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
All sizes All sizes s;;:eles 0,34 0,90 0,31 0,62 0,86 0,9 1,35
Injection System VMU plus for masonry
Annex C43
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Brick type: Solid lightweight concrete - LAC

Table C111: Description of the brick
. Solid lightweight concrete
Brick type LAC
Bulk density p [kg/dm®] | 0.6
Compressive strength fo 2 [N!mmz] 2
Code EN 771-3

Producer (country code)

e.g. Bisotherm (DE)

Brick dimensions

[mm]

300 x 123 x 248

Drilling method

Rotary

Table C112: Spacing and edge distances
Anchor size All sizes
Edge distance Cor [mm] 1,5%hes
Minimum edge distance Crin [mm] 60
Spacing Ser [mm] 3*her
Minimum spacing Smin [mm] 120

Table C113: Group factor for anchor group in case of tension loading
Configuration with ¢ [mm] 2 with s [mm] 2
II: anchors placed : 90 120 1.1
parallel to horizontal L CgNJI
joint 1,5*hef 3*her 2,0
-]
1: anchors placed = 124 120 1.1
perpendicular to pe CigN, L
horizontal joint T 1,5*hef 3*hes 2,0
Table C114: Group factor for anchor group in case of shear loading parallel to free edge
Configuration with ¢ [mm] 2 with s [mm] =
IIl: anchors placed E— 60 120 0,6
parallel to horizontal Vv '10 Og Vi
ioint ' : 90 120 2,0
: = g
1: anchors placed — 60 120 0,6
perpendicular to Vv 'l' OlgV.L
horizontal joint 0 124 120 2,0
Table C115: Group factor for anchor group in case of shear load perpendicular to free edge
Configuration with ¢ [mm] = with s [mm] =
Il: anchors placed 60 120 0,6
parallel to horizontal V—e-o Clg,v I
joint 90 120 2,0
[]
1: anchors placed e 60 120 0.6
perpendicular to \f —e-8 1,5*hef 120 OlgV.1 1,0
horizontal joint 1 1 5*hef 3*her 2.0
Injection System VMU plus for masonry
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Brick type: Solid lightweight concrete - LAC

Performance - Solid lightweight concrete - LAC
Characteristic values of resistance, Displacements

Table C116: Characteristic values of resistance under tension and shear load
Characteristic resistance
Use category
1]
0o d/d
>
£5%8 did wid wid
258 e L
Anchor size Sleeve T~ Al
40°C/24°C | 80°C/50°C [120°C/72°C| 40°C/24°C | 80°C/50°C |120°C/72°C| temperature
ranges
et Nrich = Nrip Nrico = Nrkp Vrkp
[mm] [kN]
Compressive strength f, 2 2 N'mm’
M8 - 80 3,0 2,5 2,0 2,5 2,0 1,5 3,0
M8 / M10/ |G-M6 - 90 3,0 3,0 2,0 2,5 2,5 2,0 3,0
M10/
1G-M8 - 100 3,5 3,0 2,5 3,0 2,5 2,0 3,0
M16 /
IG-M10 - 100 3,0 3,0 2,0 3,0 3,0 2,0 3,0
M8 12x80 80 2,5 2,5 2,0 2,5 2,0 1,5 3,0
M8 / M10/ 16x85 85 3,0 2,5 2,0 3,0 2,5 2,0 3,0
1G-M6 16x130 130 3,0 2,5 2,0 3,0 2,5 2,0 3,0
M12 / M16 / 20x85 85
IG-M8 / 20x130 130 2,5 2,5 2,0 2,5 2,5 2,0 3,0
IG-M10 20x200 200
" values are valid for Cer, Values in brackets are valid for single anchors with Cpin
2 For calculation of Vy. see ETAG029, Annex C
% The values are valid for steel 5.6 or higher. For steel 4.6 and 4.8 multiply Vrip by 0,8
Table C117: Displacements
h N w \% w
Anchor size Sleeve of /N Ono on ovo v
[mm] [kN] [mm/kN] [mm] [mm] [kN] [mm] [mm]
M8 - 80
M8 / M10/ 90 0,86 0,50 0,43 0,86
1G-M6 0,9 0,25 0,38
M10/ 1G-M8 - 100 1,00 0.35 0,35 0,70
M16 / 1G-M10 - 100 0,86 ' 0,30 0,60
M8 12x80 80 0,50 0,36 0,71
M8/ M10/ 16x85 85
1G-M6 16x130 130
0,71 0,9 0,25 0,38
M2 / M16 / 20x85 85 0,35 0,25 0,50
IG-M8 / 1G-M10 | 29x130 | 130
20x200 200
Injection System VMU plus for masonry
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