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

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

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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

The "Injection System VMU plus for masonry" is a bonded anchor (injection type) consisting of a
mortar cartridge with injection mortar VMU plus or VMU plus Polar, a perforated sleeve and an
anchor rod with hexagon nut and washer or an Internal threaded rod. The steel elements are
made of zinc coated steel, stainless steel or high corrosion resistant steel.

The anchor rod is placed into a drilled hole filled with injection mortar and is anchored via the
bond between steel element, injection mortar and masonry and mechanical interlock.

The product description is given in Annex A.

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

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

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

3 Performance of the product and references to the methods used for its assessment
3.1 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic resistance for static and quasi-static loading See Annexes B6, B7
C1to C60
Characteristic resistance and displacements for seismic | No performance assessed
loading
3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
See Annexes C4, C9, C10,
Resistance to fire under tension and shear loading with and C15, C16, C19, C21, C22,
without lever arm. Minimum edge distances and spacing C23, C40, C42, C47, C48,
C49, C50, C55 and C56

3.3 Hygiene, health and the environment (BWR 3)
Essential characteristic Performance
Content, emission and/or release of dangerous substances No performance assessed

Z201517.24 8.06.04-325/19
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4 Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with the European Assessment Document EAD 330076-01-0604 the applicable
European legal act is: [97/177/EC].

The system to be applied is: 1

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

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

Issued in Berlin on 10 December 2024 by Deutsches Institut fiir Bautechnik

Beatrix Wittstock beglaubigt:
Head of Section Baderschneider
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Installation in solid brick with or without non-loadbearing layer

Threaded rod M8 — M16 / Internally threaded anchor rod 1G-M6 - IG-M10

Pre-setting installation Through-setting installation

ho=haf=hnom |tﬁx|

hy

I R |
) ha[ |tnll tﬁx| ! hef |tﬂ” I tﬁx

hg

Threaded rod M8 — M16 / Internally threaded anchor rod 1G-M6 - IG-M10 with sleeve

Pre-setting installation Through-setting installation

AN

mortar.

Legend (Annex A1 and Annex A2):

het = effective anchorage depth

hnom = overall anchor embedment depth

ho = depth of drill hole

h = thickness of masonry member

do = nominal drill hole diameter

ds = diameter of clearance hole in the fixture
tix = thickness of fixture

tan = thickness of non-loadbearing layer

For through-setting installation, the annular gap between the anchor rod and the fixture must be filled with

Injection System VMU plus for masonry

Product description
Installation condition — solid brick

Annex A1
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Installation in hollow brick with or without non-loadbearing layer

Threaded rod M8 — M16 / Internally threaded anchor rod IG-M6 - IG-M10 with sleeve

Pre-setting installation Through-setting installation
h

A7

dq

)
A NI

N

| - |
| Pogrea |t | b | | Metreq | b | x|

ho hy

Installation in hollow brick with or without non-loadbearing layer and/or thermal isolation

Threaded rod M8 — M10 / Internally threaded anchor rod IG-M6 with sleeve SH 16x130/330

Pre-setting installation Through-setting installation
h

o
]

ér ( ” Dg] : @
/] N
W77 |
hgr = hnom | thx ! hgs ]'f,.," | tox
ho hy
Pre-setting installation Through-setting installation
h

IiV/J//// = |
( Jail [ FT

G i

hes = hnom | tou | bix  hg | b | bix

AN N g

Injection System VMU plus for masonry

L. Annex A2
Product description

Installation condition — hollow brick
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Cartridge: Injection mortar VMU plus or VMU plus Polar

Coaxial cartridge
150 ml, 160ml, 280 ml, ﬂ]:%:
300 ml to 330 ml,

380 ml to 420 ml

Side-by-side cartridge ' ﬂ* -
235 ml, ==

345 ml to 360 ml,
825 ml

Foil tube cartridge —
165 m — “ﬁ
300 ml

Cartridge imprint:
VMU plus or VMU plus Polar

processing and safety instructions, shelf life, charge number, manufacturer’s information, quantity

information

Static mixer

VMX T TN NN NN
wxHe | =] ]

Mixer
extension @

Injection System VMU plus for masonry

Product description
Injection system

Annex A3
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Threaded rod

Threaded rod VMU-A and V-A

M8, M10, M12, M16 (zinc plated, A4, HCR)
with washer and hexagon nut

VMU-A @

dnom

!

V-A optional: mark of
@ embedment depth

M8, M10, M12, M16 (zinc plated, A2, A4, HCR)

Commercial standard threaded rod with:
M8, M10, M12, M16 (zinc plated, A2, A4, HCR)

- Materials, dimensions and mechanical properties see Table A1

- Materials, dimensions and mechanical properties see Table A1
- Inspection certificate 3.1 acc. to EN 10204:2004 (documents must be retained)

Internally threaded anchor rod VMU-IG and VZ-IG

IG M6, IG M8, IG M10
(zinc plated, A4, HCR)

Marking e.g.: <> M10

identifying mark of
<> manufacturing plant
M10 size of thread

additional marking:
-8 strength class 8.8

A4 stainless steel
HC  high corrosion resistant steel

Threaded rod VM-A (material sold by the metre, to be cut at the required length)

Marking e.g.: <> M8
<> identifying mark of

I

manufacturing plant
internal thread (optional)

M8 size of internal thread

additional marking:

-8

strength class 8.8

Ad stainless steel
HCR high corrosion resistant steel

VMU-IG
- hef -
VZ1G @ , X
——— L4
| e

Injection System VMU plus for masonry

Product description
Threaded rods and internally threaded anchor rods

Annex A4

Z201515.24
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Table A1: Material

Part | Designation Material and mechanical properties

Steel, zinc plated
electroplated
hot-dip galvanized
sherardized

5 um acc. to EN ISO 4042:2022 or
50 um in average acc. to EN ISO 1461:2022, EN ISO 10684:2004+AC:2009 or
45 pym acc. to EN ISO 17668:2016

v v v

Property | characteristic characteristic fracture
class | ultimate strength | yield strength | elongation | EN |SO 683-4:2018,
46 400 240 |As>8% |EN10263:2017
1 | Threaded rod 4.8 400 320 [As>8% .
—_— fw fyk S Commercial standard
5.6 [N/mm?] 500 [N/mm?] 300 [As>8% threaded rod:
5.8 500 400 |As>8% |ENISO 898-1:2013
8.8 800 640 |As>8%
4 | for class 4.6 or 4.8 rods
2 |Hexagon nut 5 |for class 4.6, 4.8, 5.6 or 5.8 rods EN ISO 898-2:2022

8 |forclass 4.6, 4.8, 5.6, 5.8 or 8.8 rods
e.g.. EN ISO 7089:2000, EN ISO 7093:2000, EN I1SO 7094:2000,

3 |Washer EN ISO 887:2006
Internally threaded 5.8 i As > 8% _
4 anchor rod? Y Steel, electroplated or sherardized Ao > 8% EN ISO 683-4.2018
Stainless steel A2 " CRC Il (1.4301/1.4307/1.4311/1.4567 / 1.4541)
Stainless steel A4 CRC Il (1.4401/1.4404 / 1.4571 / 1.4578)

High corrosion resistant steel HCR CRC V (1.4529 / 1.4565)

Property | characteristic characteristic fracture
class | ultimate strength | vyield strength | elongation
1 Threaded rod - s
20l fu 200 e 450 o|As>89% |ENISO3506-1:2020
[N/mm?] [IN/mm?] (5283
80 800 (640)? As>8%

50 | for class 50 rods EN 10088-1:2014

2 |Hexagon nut 70 | for class 50 or 70 rods EN ISO 3506-2:2020
80 | for class 50, 70 or 80 rods

e.g.. EN ISO 7089:2000, EN ISO 7093:2000,
EN ISO 7094.2000; EN ISO 887:2006

stainless steel A4;
high corrosion resistant steel HCR

3 | Washer EN 10088-1:2014

Internally threaded

anchor rod ¥ 70

4 As>8 % EN 10088-1:2014

Perfo Sleeve VM-SH Polypropylene (PP)

" Property class 50 and 70
2 Value in brackets for anchor rods VMU-A and V-A
% Using VMU-IG or VZ-IG, screws or threaded rods (incl. nut and washer) must at least correspond to the material and

strength class of the internally threaded anchor rod used.

Injection System VMU plus for masonry

Product description Annex A5
Materials
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Table A2: Dimensions of threaded rods and internally threaded anchor rods

Product description
Dimensions of threaded rods and sleeves

Threaded rod M3 M10 M12 M16
Diameter d = dnom |[MM] 8 10 12 16
Total Iength |ges [mm] her + tix + 9,5 her + tix + 11,5 het + tix + 17,5 het + tix + 20,0
Internally threaded anchor rod - IG M6 IG M8 IG M10
Internal diameter d2 | [mm] - 6 8 10
Quter diameter d = dnom | [mm] - 10 12 16
min. screw-in depth Lig,min | [mm] - 8 10 10
with sleeve: hef — 5mm
Total length lges | [mm] } without sleeve: hes
Table A3: Dimensions of sleeves VM-SH
. ds Ls het = hnom
Type Size
[mm] | [mm] | [mm]
VM-SH 12x80 12 80 80
ds VM-SH 16x85 16 85 85
VM-SH 20x85 20 85 85
| Ls = Pt = Pnom ‘ VM-SH 16x130 16 130 130
of (| i i VM-SH20x130 | 20 | 130 | 130
: W VM-SH 20x200 | 20 | 200 | 200
Ls
het = Pnom ‘
|
FERE VM'SH
HEREN L] s B 16 | 330 | 130
for installation through insulation up to a thickness of 20 cm
or through-setting installation
D In Annex C this sleeve is covered with the VM-SH 16x130
Injection System VMU plus for masonry
Annex A6

Z201515.24
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Specifications of intended use

Anchorages Static and quasi-static loads M8 - M16
subject to Fire exposure IG M6 - 1G M10
Tension and shear loads (with and without sleeve)
Base Material Masonry group b: Solid brick masonry Annex B 3
Masonry group c: Hollow brick masonry AnnexB3toB5
Masonry group d: Autoclaved Aerated Concrete Annex B 3

Mortar strength class of the masonry M2,5 at minimum according to EN 998-2:2016
For other bricks in solid masonry, hollow masonry or in autoclaved aerated concrete,
the characteristic resistance of the anchor may be determined by job site tests
according to EOTA TR 053, Edition July 2022 under consideration of the p-factor
according to Annex C1, Table C1

Ta: - 40°C to +40°C

Temperatur
raen [;e ature (max. short term temperature +40°C and max. long term temperature +24°C)
g Te: - 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)
Hole drilling See Annex C
Use conditions Structures subject to dry internal conditions (all materials).
(Environmental For all other conditions acc. to EN 1993-1-4:2006+ A2:2020 corresponding to corrosion
conditions): resistance classes Annex A (stainless steel and high corrosion resistant steel)
+ Condition d/d Installation and use in dry masonry
Use category - ) )
+ Condition w/w Installation and use in dry or wet masonry

(incl. w/d, installation in wet masonry and use in dry masonry)

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.

Injection System VMU plus for masonry

Intended Use Annex B1
Specifications

Z201515.24 8.06.04-325/19
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Specifications of intended use (continued)

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 EOTA TR 054, Edition July 2022, under the
responsibility of an engineer experienced in anchorages and masonry work.

+ Applies to all bricks if no other values are specified:
NRk= NRrkb= NRkp = NRkb,c = NRkp,c
VRk = VRkb = VRke Il = VRke, L

»  For the calculation of pulling out a brick under tension loading Nrkpb or pushing out a brick under shear
loading Vrkpb see EOTA Technical Report TR 054, Edition July 2022.

»  NRrk,s, VRk,sand M%ks see annexes C2 — C4
»  For application with sleeve with drill bit size < 15mm installed in joints not filled with mortar:

- Nrkpj=0,18 * Nrkpand Nrkpj= 0,18 * Nrkb  (Nrkp= Nrkbsee Annex C)

- VRkej=0,15* Vrecand Vrepj= 0,15 * Vrkb  (VRkb See Annex C; and Vrkc see Annex C5)
- Applications without sleeve installed in unfilled joints are not permitted.

Installation:

- Anchor Installation carried out by appropriately qualified personnel and under the supervision of the
person responsible for technical matters of the site

+ Using internally threaded anchor rod (VMU-IG or VZ-1G) screws and threaded rods (incl. nut and
washer) must at least correspond to the material and strength class of the internally threaded anchor rod
used.

Injection System VMU plus for masonry

Annex B2
Intended use
Specifications
Z201515.24 8.06.04-325/19
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Table B1: Overview brick types and properties
Designation g De;;%r;?&on g
Density g o [kg/dm?] § g
[kg/dm?] Picture - 3« O g Picture - 3
Dimension S w o| 2 imension 2w of 2
= A @ c T J o c
LxBxH [mm] o= |28 < LxBxH s= |28 <
a> | o < [mm] oS (Lo <
Hollow light weight concrete brick acc. to Hollow light weight concrete brick acc. to
EN 771-4:2011+A1:2015 EN 771-3:2011+A1:2015
12x80 . | 12x80
AAC - 16x85 ce ||veL | 16x85 C59
_ 16x130 16x130
p=0,35-0,60 20x85 | - | - [[°298 20x85 | — |
> >
= 499x240x249 20x130 C8 ||=240x300x113 20x130 C60
. 20x200 20x200
Hollow light weight concrete brick acc. to EN 771-3: 2011+A1:2015
J"”? I | 16x85
HBL 16DF ‘*W"‘: o 16x130 C55 || Bloc creux B40 16x130 C57
pz10 : 20x85 | v | - ||lp=z08 i ooxiz0 | - | -
500x250x240 20x130 C56 || 495x195x190 | ° C58
20x200
Calcium silica bricks acc. to EN 771-2:2011+A1:2015
12x80
KS-NF ] gxsgo co || ksL-3pF , 1 g"?go C11
220 x1 v| > 14 X )
8 Saox115x71 20x85 c10 || 2aoxizsxi13 2085 | = | cqp
- 20x130 20x130
20x200
22
KSL-8DF 16x130 C13 || KSL-12DF p » 16x130 C15
p=14 20x130 | _ | - || p=1,4 o2 o130 | Y| -
248x240x238 20x200 C14 || 498x175x238 .\4 C16
Solid clay bricks acc. to EN 771-1:2011+A1:2015
12x80 12x80
MZ-1DF 16x85 C17 ||Mz - 2 DF 16x85 C19
2.0 16x130 ) =20 16x130 | | 7
$ 240x115x55 20x85 |~ | cia (12 2a0x115x113 20x85 c21
- 20x130 - 20x130
20x200 20x200
Injection System VMU plus for masonry
Annex B3
Intended use
Brick types and properties
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Continuation Table B1: Overview brick types and properties
Designation ® Designation ®
Density ® Density 2
[kg/dm?] : 2 2 [kg/dm?] . 2 2
Dimension S ‘2 = g x Dimension P ‘2 = g =
LxBxH 5= |2g E LxBxH 5= [2g| E
[mm] o> Lo < [mm] oS |ao| <
Hollow clay bricks acc. to EN 771-1:2011+A1:2015
12x80
12x80
16x85 Porotherm
Hiz-10DF 16x130 C22 || Lomebric 16x85 C24
p=125 20x85 v - 0207 16x130| _ -
300x240x249 20x130 C23 || 500x200x299 gg:?go C25
20x200
12x80
12x80 .
BGV Thermo 16x85 co6 || Brique creuse 16x85 Cc32
C40 16x130
0206 16x130 | - | - 0207 20x85 | - .
500x200x314 20x85 C27 || 500x200x200 20x130 C33
20x130
12x80 . 12x80
Calibric R+ 16x85 c2s || poooht 16x85 C34
p=06 16x130 | _ | - E% A 16x130| _ | -
500x200x314 20x85 C29 2%6)(1'20)(250 20x85 C35
20x130 20x130
12x80 12x80
Urbanbric 16x85 C30 || Doppio Uni 16x85 C36
p=207 16x130 | _ | - p=0,9 16x130| _ -
560x200x274 20x85 C31 250x120x120 20x85 C37
20x130 20x130
Hollow clay bricks with thermal insulation acc. to EN 771-1:2011+A1:2015
12x80 12x80
Coriso WS07 16x85 T8 P 16x85
02055 16x130 C3B | 5> 056 16x130 C43
248x365x249 20x85 - CI-39 248x365%x249 20x85 - C:t 4
Mineral wool 20x130 Perlite 20x130
20x200 20x200
12x80 12x80
T7 MW 16x85 MZ90-G 16x85
020,59 16x130 | , | |l pz 068 16x130 C45
248x365x249 20x85 C;.2 248x365x249 20x85 - C‘;B
Mineral wool 20x130 Mineral wool 20x130
20x200 20x200
Injection System VMU plus for masonry
Annex B4
Intended use
Brick types and properties
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Continuation Table B1: Overview brick types and properties
Designation © Designation ®
Density S Density 2
[kg/dm?] i w g [kg/dm?] . 2 g
Dimension RIEREE ‘2 = g = Dimension S ‘3 = § B
LxBxH TS (2g £ | LoexH 5= |28 £
[mm] o> |bo < [mm] as |a| <
Hollow clay bricks with thermal insulation acc. to EN 771-1:2011+A1:2015
Poroton 1 gigg Poroton } éigg
FZ7,5 C47 FZ9 C49
16x130 16x130
p2090 20x85 | ¥ | .|| £20.90 20x85 | ¥ | -
248x365x249 C48 248x365x249 | 1| 1 sk C50
Mineral wool 20x130 Mineral wool c 20x130
20x200 20x200
12x80 Thermopor 12x80
Poroton S9 16x85 16x85
02085 16x130 C51 ;\f’g , 16x130 53
248x365x249 20x85 - - o 20x85 | - -
Perlite 20x130 Cs2 ﬁg:?gsvﬁg? 20x130 C54
20x200 20x200
Injection System VMU plus for masonry
Intended Use Annex B5
Brick types and properties
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Table B2: Installation parameters for autoclaved aerated concrete AAC and solid
masonry (without sleeve) for pre- or through-setting installation

Threaded rod M8 I glms I g_ﬁs I Gl\ill’-\'n‘?‘lo
Nominal drill hole diameter  do| [mm] 10 12 14 18
Depth of drill hole ho| [mm] het + tix !
Effective anchorage depth her| [Mm] 80 =90 =100 =100

. re-settin 7 (IG-M6 9 (IG-M8 12 (IG-M10
Diameter of nstalation o< | [mm] o 12 Emm) ) 14 ((IVI12)) 18 ( (M16) )
hole inthe  through-
fixture setting di = | [mm] 12 14 16 20

installation

Brush [-] RB 10 RB 12 RB 14 RB 18
Minimum brush diameter dp| [mm] 10,5 12,5 14,5 18,5
Maximum installation torque Tinst| [Nm] see Annex C
Minimum member thickness hmin | [Mmm] her + 30
Minimum spacing Smin | [MM] see Annex C
Minimum edge distance Cmin | [Mm] see Annex C

Y Consider ts in case of through-setting installation

Table B3: Installation parameters in solid and hollow masonry (with sleeve) for pre-
setting Installation

M8 / M10 M12 / M16
TTCEELEE e Be 1G-M6 IG-M8 / IG-M10
Sleeve VM-SH 12x80 | 16x85 | 16x130 | 1°X130 | 20x85 | 20x130 | 20x200
Nominal drill hole diameter do| [mm] 12 16 20
Depth of drill hole ho| [mm] 85 90 135 330 90 135 205
Effective anchorage depth het| [Mmm] 80 85 130 130 85 130 200
9 (IG-M8)
Diameter of clearance hole 7 (IG-Mg) 12 (IG-M10)
. . dr <| [mm] 9 9 (M8)
in the fixture 12 (M10) 14 (M12)
18 (M16)
Brush [-] RB 12 RB 16 RB 20
Minimum brush diameter db| [mm] 12,5 16,5 20,5
Maximum installation torque Tinst| [Nm] see Annex C
Minimum member thickness hmin| [mm] | 115 | 115 [ 195 [ 195 | 115 | 195 | 240
Minimum spacing Smin | [Mm] see Annex C
Minimum edge distance Cmin | [Mm] see Annex C
Injection System VMU plus for masonry
Intended Use Annex B6

Installation parameters
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Table B4: Installation parameters in solid and hollow masonry (with sleeve) for pre-
setting installation through non-load-bearing layers and/or through-setting

installation
M8 / M10 M12/M16
Threaded rod 1G-M6 IG-M8 / IG-M10
Sleeve VM-SH 16x130 16x130/330 20x130 20x200
Nominal drill hole diameter do| [mm] 16 20
Depth of drill hole ho| [mm] het + 5mm + to + tax !
. pre-setting

Effective - tallation | [mml 130 130 130 200
anchorage through-settin
depth IgN-SEHING el [mm] 85 130 85 85

installation
Maximum thickness of max. tu| [mm] 45 200 45 115
non-loadbearing layer

g (IG-M8)

Diameter of pre-setting 7 (IG-M6) 12 (IG-M10)

; . di <| [mm] 9 (M8)
clearance installation 12 (M10) 14 (M12)
hole in the 18 (M16)
fixture throqgh-settl_ng de<| [mm] 18 29

installation
Brush [-] RB 16 RB 20
Minimum brush diameter do| [mm] 16,5 20,5
Maximum installation torque Tinst| [NmM] see Annex C
Minimum member thickness hmin | [mm] | 195 (115) | 195 | 195(115) | 240 (115)
Minimum spacing Smin | [Mm] see Annex C
Minimum edge distance Cmin | [Mm] see Annex C

) Consider tw and/or tix in case of non-loadbearing layers and/for through-setting installation.

Cleaning and installation tools

Compressed air tool (min. 6 bar) Blow out pump (Volume = 750 ml)

- =
.- =
Brush RB Brush extension
|
Injection System VMU plus for masonry
Annex B7

Intended use
Installation parameters and cleaning and installation tools
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Table B5: Working and curing time - VMU plus

Temperar:::;z:;:’::he base Maximum working Minimum curing time in
[°C] time in dry base material in wet base material
-10°C to -6°C 90 min 24 h 48 h
-5°C to -1°C 90 min 14 h 28 h
0°C to +4°C 45 min 7h 14 h
+5°C to +9°C 25 min 2h 4h
+10°C to +19°C 15 min 80 min 160 min
+20°C to +29°C 6 min 45 min 90 min
+30°C to +34°C 4 min 25 min 50 min
+35°C to +39°C 2 min 20 min 40 min
+40°C 1,5 min 15 min 30 min
Cartridge temperature " +5°C to +40°C

) At temperatures in the base material of -10°C to -6°C, the cartridge temperature must be at least +15°C.

Table B6: Working and curing time - VMU plus Polar

Temperar::‘ua?;:?a:he base Maximum working Minimum curing time
[°C] time in dry base material in dry base material
-20°C to -16°C 75 min 24 h 48 h
-15°C to -11°C 55 min 16 h 32h
-10°C to -6°C 35 min 10h 20 h
-5°C to -1°C 20 min 5h 10 h
0°c o +4°C 10 min 2,5h 5h
+5°C 10 +9°C 6 min 80 min 160 min
+10°C 6 min 60 min 2h
Cartridge temperature -20°C to +10°C

Injection System VMU plus for masonry

Annex B8
Intended use

Working and curing times
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Installation instructions
Drilling of the drill hole in solid masonry and hollow masonry
of 0
2 @Sﬁ
* g Drill the hole perpendicular to the surface of the base material using
¥ | the drilling method according to Annex C, with the specified drill hole
1 diameter and depth of drill hole corresponding to the anchor size and
> == anchorage depth of the selected anchor.
g c éw In case of aborted drill hole, the drill hole shall be filled with mortar.
- O
=g =
28
-y ¥
Cleaning in solid masonry and hollow masonry
2
T c
52
@ g Blow out from the bottom of the bore hole with the blow out pump
(Annex B7) a minimum of two times.
2a For applications in solid masonry with a bore hole depth ho> 100mm
> cleaning with compressed air is required.
2c
K]
TP
28
© E -
52 ]
» g / Brush the hole with an appropriately sized wire brush 2 db,min (Table
.7 | B2, B3 and B4, check minimum brush diameter db,min) @ minimum of
2b two times using a drilling machine or battery screwdriver.
> If the drill hole ground is not reached, an appropriate brush extension
g g N must be used.
] @ 1]
2
2
T C
S 9
i g Finally starting from the bottom or back of the drill hole blow out the
hole with the blow out pump again a minimum of two times.
2c For applications in solid masonry with a bore hole depth ho > 100mm
> cleaning with compressed air is required.
2c
Lo
8.
28
Injection System VMU plus for masonry
Annex B9
Intended use
Installation instruction: drilling of drill hole / cleaning in solid and hollow masonry

Z201515.24

8.06.04-325/19




Page 20 of European Technical Assessment Deutsches

ETA-13/0909 of 10 December 2024 Institut
fir
English translation prepared by DIBt Bautechnik
Installation instructions - continuation
Preparation injection
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
3 cartridge, cut off the clip before use. For every working interruption longer
than the recommended working time (Table B5 and B6) as well as for new
cartridges, a new static-mixer shall be used.
Mark position of embedment depth on the threaded rod. Consider tnil and/or
4 tfix in case of installation through non-loadbearing layers and/or through
setting installation.
The threaded rod shall be free of dirt, grease, oil or other foreign material.
Prior to dispensing into the drill hole, squeeze out separately (a minimum of
5 three full strokes, for foil tube cartridges at least 6 full strokes) and discard
non-uniformly mixed adhesive components until the mortar shows a consistent
grey color.
Insta
Starting at the bottom of the drill hole and fill the hole up to approximately
6 two-thirds with adhesive. Slowly withdraw the static mixing nozzle as the hole
Z| fills to avoid air pockets. Use mixer extension if necessary.
Observe temperature dependent working time (Table B5 or B6).
7 U 1{ Insert fastener while turning slightly up to the embedment mark.
Annular gap between threaded rod and base material must be completely
filled with mortar. For through setting installation the annular gap between
8 threaded rod and fixture must also be filled with mortar.
Otherwise, the installation must be repeated starting from step 6 before the
maximum working time has expired.
Allow the adhesive to cure to the specified time prior to applying any load or
9 torque. Do not move or load the anchor until it is fully cured (Table B5 or B6).
After full curing time remove excess mortar.
‘ Tinst,max . . . . . .
10 | oI H.t ;] [E Install the fixture using a torque wrench, observing the maximum installation
‘ J torque Tinst according to Annex C.
Injection System VMU plus for masonry
Annex B10
Intended use
Installation instruction: Preparation injection / Installation without sleeve
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Installation instructions - continuation

Installation with sleeve
%—)@ZM | Insert the perforated sleeve flush with the surface of the masonry. Only use
/| sleeves that have the right length. Never cut the sleeve in the anchoring
6 ZE7| 2/ area. For through-setting installation with perforated sleeve VM SH
77 @) 16x130/330 through a non-load-bearing layer and/or add-on part, the
L) clamping area may be shortened to the thickness of the non-load-bearing
. layer and/or attachment.
77
Fill the perforated sleeve with mortar from the bottom or back. Use mixer
= = = | extension if necessary. Refer to the cartridge label or the installation
7 —| instructions for the exact quantity of mortar. For through setting installation,
—| the perforated sleeve must be completely filled with mortar up to the fixture.
s Y/ | Observe the working and curing times given in Table B5 and B6.
8 | To optimize the distribution of the mortar, insert the fastener with slight
| rotation to the defined embedment depth.
-,
V77777
-| Allow the adhesive to cure to the specified time prior to applying any load or
9 _| torque. Do not move or load the anchor until it is fully cured (Table B5 and
B6).
L)
] inst,max
} I, =iy Install the fixture using a torque wrench, observing the maximum installation
10 L 8 _ .
= torque Tinst according to Annex C.
-

Injection System VMU plus for masonry

Annex B11
Intended use
Installation instruction: Installation with sleeve
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B-factors for job site testing under tension load

Table C1: B - factor for job-site testing under tension loading
pB-factor
Anchor Perfo anchorage Ta: Th: Te:
Brick type size sleeve depth 24°C | 40°C 50°C / 80°C 72°C/120°C
VM-SH w/d wid wid
het d/d o d/d e d/d o
Autoclaved with or
aerated all sizes without all 0,95 0,86 0,81 0,73 0,81 0,73
concrete VM-SH
do< 14 mm 0,93 0,80 0,87 0,74 0,65 0,56
VM-SH all
do =16 mm 0,93 0,93 0,87 0,87 0,65 0,65
Calcium silica | ;< 44 mm 093 | 080 | 087 | 074 | 065 | 056
bricks
< 100mm
do= 16 mm _ 0,93 0,93 0,87 0,87 0,65 0,65
all sizes > 100mm 0,93 0,56 0,87 0,52 0,65 0,40
VM-SH all 0,86 0,86 0,86 0,86 0,73 0,73
Clay bricks all sizes <100mm | 0,86 | 0,86 | 0,86 | 0,86 | 0,73 | 0,73
- > 100mm 0,86 0,43 0,86 0,43 0,73 0,37
do=12 mm with or 0,93 0,80 0,87 0,74 0,65 0,56
Concrete .
bricks without all
do =16 mm VM-SH 0,93 0,93 0,87 0,87 0,65 0,65
Injection System VMU plus for masonry
Performances Annex C1
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Table C2:  Characteristic steel resistance under tension and shear load
for threaded rods
Threaded rod M3 M 10 M12 M 16
Steel failure
Cross sectional area As[mm7| 366 | 580 | 84,3 157
Characteristic resistance under tension load "
steel Property class 4.6 and 4.8 Nres| [KN] | 15 (13)V | 23 (21)" 34 63
sinc pla,ted Property class 5.6 and 5.8 Nres | [kN] | 18 (17)D | 29 (27)" 42 79
Property class 8.8 Nres| [KN] | 29 (27)7 | 46 (43)D 87 126
) Property class 50 (A2/A4/HCR) Nrks | [kN] 18 29 42 79
S"i'tg':fs Property class 70 (A2/A4/HCR) Nres | [KN] 26 41 59 110
Property class 80 (A4/HCR) Nrks| [KN] 29 46 67 126
Partial factors 2
steel, Property class 4.6 and 5.6 wsN | [-] 2.0
zinc plated | Property class 4.8, 5.8 and 8.8 ysn | [-] 1,5
] Property class 50 (A2/A4/HCR) ywsn | [F] 2,86
stainiess | Property class 70 (A2/A4/HCR) wen| [ 187 (1.5
Property class 80 (A4/HCR) ymsn | [-] 1,6 (1,5)%
Characteristic resistance under shear load "
Steel failure without lever arm
Property class 4.6 and 4.8 VOrks | [KN] 7(6)" | 12(10) 17 31
zinit?;’te 4 [Property class 5.6 and 5.8 Vores| kN1 | 98" | 15(13)7 | 21 39
Property class 8.8 VOres| [kN] | 15 (13)7 | 23 (21)" 34 63
, Property class 50 (A2/A4/HCR) VOrks | [KN] 9 15 21 39
stainless | property class 70 (A2/A4/HCR) Vores| kN1 | 13 20 30 55
Property class 80 (A4/HCR) VOrks | [kN] 15 23 34 63
Steel failure with lever arm — characteristic bending moment
Property class 4.6 and 4.8 M%xks| [Nm] | 15 (13)" | 30 (27)" 52 133
Zinit‘;‘f;'te 4 [Property class 5.6 and 5.8 MCzes | [Nm] | 19 (16)" | 37 (33)" | 65 166
Property class 8.8 M°ks| [Nm] | 30(26)" | 60 (53)" 105 266
_ Property class 50 (A2/A4/HCR) MO%Rxs | [Nm] 19 37 65 166
Sti'tg':ﬁs Property class 70 (A2/A4/HCR) M°Rks | [Nm] 26 52 92 233
Property class 80 (A4/HCR) M%is | [Nm] 30 60 105 266
Partial factors ?
steel, Property class 4.6 and 5.6 sy | [-] 1,67
zinc plated | Property class 4.8, 5.8 and 8.8 sy | [-] 1,25
] Property class 50 (A2/A4/HCR) wsy| [ 2,38
Sti'tg'glss Property class 70 (A2/A4/HCR) sy | [ 1,56 (1,25)%
Property class 80 (A4/HCR) sy | [-] 1,33 (1,25)»

" The characteristic resistances apply for all anchor rods with the cross-sectional area As specified here: VMU-A, V-A, VM-A.
For commercial standard threaded rods with a smaller cross-sectional area (e.g. hot-dip galvanized threaded rods M8,
M10 according to EN ISO 10684:2004 + AC:2009), the value in bracket is valid.

2) In absence of national regulation

3) Value in bracket only valid for anchor rod VMU-A or V-A

Injection System VMU plus for masonry

Performances
Characteristic steel resistance under tension and shear load for threaded rods

Annex C2
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Table C3: Characteristic steel resistance under tension and shear load
for internally threaded anchor rod

Internally threaded anchor rod IG-M6 IG-M8 IG-M10

Steel failure "

Characteristic resistance under tension load

steel, Property class 5.8 Nrks| [kN] 10 17 29
zinc plated | property class 8.8 Nrks | [kN] 16 27 46
Sti'tre‘__'gss Property class 70 (A4/HCR) Nris| [kN] 14 26 41

Partial factors 2

steel, Property class 5.8 YMs,N [-] 1,5
zinc plated | Property class 8.8 ysn | [ 1,5
Stz'tr;'eelss Property class 70 (A4/HCR) wsn| [ 1,87

Characteristic resistance under shear load

Steel failure without lever arm

steel, Property class 5.8 VO%ks| [kN] 5 9 15

zinc plated | property class 8.8 VOrks | [kN] 8 14 23

Stzitg':fs Property class 70 (A4/HCR) Vs | [kN] 7 13 20
Steel failure with lever arm = characteristic bending moment

steel, Property class 5.8 MO%ks [ [Nm] 8 19 37

zinc plated | property class 8.8 MO%ks| [Nm] 12 30 60

Stii{e‘__'slss Property class 70 (A4/HCR) MOgks | [Nm] 11 26 52

Partial factors 2

steel, Property class 5.8 ywsv| [ 1,25
zinc plated | Property class 8.8 wsv|  [] 1,25
stainiess | property class 70 (A4/HCR) wev| [ 156

) Fastening screws or threaded rods (incl. nut and washer) must comply with the appropriate material and property class of
the internally threaded anchor rod. The characteristic tension resistance for steel failure of the given strength class are
valid for the internally threaded anchor rod and the fastening element.

2 In absence of national regulation

Injection System VMU plus for masonry

Performances Annex C3
Characteristic steel resistance under tension and shear load for internally threaded
anchor rod
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Table C4: Characteristic steel resistance under fire exposure - Threaded rod

Threaded rod M3 M10 M12 M 16
Characteristic resistance under tension load
R30 Nrksfi| [KN] 1,1 1,7 3,0 57
gte'eli Propfml’ 8‘@5:4-;3 ljgg)e-& R60  Nresi| [kN] [ 09 1,4 23 4,2
ainless stee
e e & 0 R90  Nrksi| [kN] 07 1,0 1,6 3,0
R120  Nrissi| [kN] 0,5 0,8 1,2 22
Characteristic resistance under shear load "
Steel failure without lever arm
R30 VORk s f [kN] 1,1 1,7 3,0 57
2{9?',’ Propfﬂslf %3354-;3:8; )8-8; R60  Vokss| [kN] | 0,9 1.4 2,3 4,2
ainiess siee
property class = 50 R90  V%uksr| [kN] 0,7 1,0 16 3,0
R120 VO%kss [kN] 0,5 0,8 1,2 2,2
Steel failure with lever arm = characteristic bending moment
R30  MO%Rkss| [Nm] 11 2,2 47 12,0
gte?'i Propfﬂsl’ 3\3?;5/3\54-;3;8%8-8; R60 M%ksn| [Nm] 0,9 18 3,5 9,0
ainless stee
property class = 50 R0  MO%kss| [Nm] 0,7 1,3 2,5 6,3
R120 MOkss| [Nm] 0,5 1,0 1,8 47
Partial factor all sa | [-] 1,0

Table C5: Characteristic steel resistance under fire exposure - Internally threaded

Characteristic steel resistance under fire exposure

anchor rod
Internally threaded anchor rod IG-M6 1G-M8 IG-M10
Characteristic resistance under tension load
Steol  dlass 5.8 and 8.8 R30 Nrksi| [kN] 0,3 1,1 1,7
eel, property class 5.8 and 8.8;
Stainless steel (A4 / HCR) R60 st’s'ﬁ [kN] 0.2 0.9 14
property class 70 R90 Rksifi | [kN] 0,2 0,7 1,0
R120  Nrksfi| [kN] 0,1 0,5 0,8
Characteristic resistance under shear load
Steel failure without lever arm
Steel v ol 5.8 and 8.8 R30 VOrksfi| [KN] 0,3 1,1 1,7
eel, property class 5.8 and 8.8; VOrker
Stainless steel (A4 / HCR) R60 VOR"’ a| [kN] 0.2 0.9 14
property class 70 R90 Rksfi| [KN] 0,2 0,7 1,0
R120 VO%usa| [kN] 0,1 0,5 0,8
Steel failure with lever arm — characteristic bending moment
Steel vl 58 and 8.8 R30 MO%kss| [Nm] 0,2 1,1 2,2
eel, property class 5.8 and 8.8; 0
Stainless steel (Ad / HCR) R60 MOR"’S'“ [Nm] 0,2 0.9 1.8
property class 70 R90  MO%Riss | [Nm] 0,1 0,7 1,3
R120 MCiss| [Nm] 0,1 0,5 1,0
Partial factor all tmsa | [F] 1,0
Injection System VMU plus for masonry
Performance Annex C4
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Edge distance and spacing - S
= Ser || -3
Cer = Characteristic edge distance DE ‘ 3 3 D;E[D
Crin = Minimum edge distance gl s :
o . o . Sin II %”
o _ Characteristic edge distance under (] mani N ]
' fire exposure % )
Ser i = Characteristic (minimum) spacing [Smin 1 Smin I o of®
(Smin,1) for anchor placed parallel to t o ol ]
horizontal joint _ = 5
Sor L = Characteristic (minimum) spacing ol ° o
(Smin.t) for fanchor_pl-aced perpendicular to t - .
horizontal joint 5 }
Ser fil = Characteristic spacing for anchor Pl
(SerniL) placed perpendicular to horizontal |-- — |
(perpendicular) joint : I_‘;’a . ojg_i Sor |
Definition of reduction- and group factors
dill'-:cat?on . phsapload Shear oLl
Anchor Tension load parallel to free edge perpendicular to free edge
position Vi Vi
Anchors parallel to horizontal | =——L—1 A — J S| N—
joint L] Olgli,N :| \/ ‘ele Olgm Vv V e OgnVvl
Serll (Smin,ll) Tll‘ 1 i ._
Anchors vertical to M — S —
horizontal joint Ol LN \V} : Go LV ] V :—c- g LVL
Ser.L (Smin,1) i E— — S So——
Cledge,N Reduction factor for tension loads at the free edge (single anchor) (for Cmin £ € < Cur)
Oledge, V1L Reduction factor for shear loads perpendicular to the free edge (single anchor)  (for cmin < € < Cor)
aedgevil = Reduction factor for shear loads parallel to the free edge (single anchor) (for Cmin < € < Cur)
Cg N Group factor for anchors parallel to horizontal joint under tension load
Olg LN Group factor for anchors perpendicular to horizontal joint under tension load
Olg Vi Group factor for anchors parallel to horizontal joint under shear load parallel to the free edge
Olg LV Group factor for anchors perpendicular to horizontal joint under shear load parallel to the free edge
ognve = Group factor for anchors parallel to horizontal joint under shear load perpendicular to the free edge
agivi = Group factor for anchors perpendicular to hor. joint under shear load perpendicular to the free edge
Single anchor NRkb,c f Oledge,N *E{\]Rk,b resp. Nrkpc = dedgeN™ NRkp
at the edge: VRkcll = Cledge,v Il * VRkb
VRkcL = Oledge VL ™ VRkb
N9k = ogN * NRrip
Sr:—grt:grgf 2 VOl =g vi * VRkb resp. VOk. = ogvy* VRkb (for ¢ = cor)
’ VORkcll = dg vil * VRkp resp. V9%kec, =gV * VRkb (for ¢ = Cmin)
NSRrk = ogi,N* og N * NRkb
(a;nrg;]‘grg_f 4 VORIl =agivi®agrvi *Vrko  resp. VORkL = ognvit agrvi * VRrkb (forc = cor)

’ Vel =oaguvi *ogivi *Vrep  resp. VO9Rkcy = 0dgivi®* ogrvi * VRkb (for ¢ = Cmin)
Equations depend on anchor position and load direction (see table above). Reduction factor, group factor and
resistances see Annex C. Reduction for installation in joints see Annex B1.

Injection System VMU plus for masonry
Performance Annex C5
Definition of spacing and edge distance and reduction- and group factors a
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Brick type: Autoclaved aerated concrete AAC
Table C6: Description

Brick type Conorete AAC.
Density p [kg/dm® | 0,35-0,6
Normalisep! mean fo> [N/mm?] | 2,4 or 6 — |
compressive strength i
Norm [-] EN 771-4:2011+A1:2015 i
Producer (country code) [-] e.g. Porit (DE) o
Brick dimensions [mm] =499 x 240 x 249 S &
Drilling method [-] Rotary drilling
Table C7: Installation parameter
Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 =10
Edge distance Cor | [mm] 150 (for shear loads perpendicular to the free edge: c.r = 210)
Minimum edge distance Cmin | [MmM] 50
. Ser, il | [mm] 300
Spacing Sy | [mm] 250
. . Sminat | [Mm]
Minimum spacing s | [mm] 50
Table C8: Reduction factors for single anchors at the edge
. hear |
Ueieten e perpendicular to the free edsgeea o2 parallel to the free edge
—“_J with ¢ 2 Cledge,N —“_rl with ¢ = Cledge, V1 | with c = Cledge,V Il
50 0,12 50 0,70
:| * 50 0.85 ] e 125 0,50 :| i 125 0,85
T 1] 150 | 100 | 11| 210 100 |I——ar—_1| 150 | 1,00
Table C9: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
— [ withc 2 |withs=| ogiun withc2|withs 2| agLn
Tension load e 50 50 1,10 :| ® 50 50 0,75
150 50 1,25 ® 150 50 0,90
| — 1500,56| 300 2,00 | I— 150 250 2,00
_ I |withcz |withs=| aguve ‘_ [ |withcz|withs 2| cgive
. :r';:’d'i“’::?ar 50 50 0.20 o || s0 50 | 0.25
to the free edge | L 210 50 1,60 L] ® 210 50 1,80
1| 210 300 200 | 1| 210 250 | 2,00
[ [Withcz|withs2| oguv with c 2 |with s 2| ogLvi
3';2‘:;';7" ] Js 50 50 115 | ] t 50 50 | 0,80
to the free edge | || v 150 50 1,60 i 150 50 1,10
——__1L___1| 150 300 200 | 1| 150 | 250 | 2,00

Injection System VMU plus for masonry

Performances - Autoclaved aerated concrete AAC Annex C6

Description, installation parameters, reduction- and group factors
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Brick type: Autoclaved aerated concrete AAC - continuation
Table C10: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ 2 crand s 2 scr
Anchor size Perfora- | Effective Use condition
ted anchorage /d d/d
Sleeve | depth did W wid
wiw
w/w
all
24°C /[ | 50°C/ | 72°C/ | 24°C/ | 50°C [/ | 72°C [
o o X o o 5 temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Nrkb = NRkp VRkb "
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 2 N'mm? Density p = 0,35 kg/dm?®
M8 - 80 1,2 0,9 0,9 0,9 0,9 0,9 1,5
M10 / 1G-M6 - 90 1.2 0,9 0,9 0,9 0,9 0,9 2,5
M12/M16
IG-MS8 / IG-M10 - 100 2,0 1,5 1,5 1,5 1,5 1,5 2,5
M8 VM-SH 12 80 1.2 0,9 0,9 0,9 0,9 0,9 1,5
M8/ M10
IG-M6 VM-SH 16 285 1.2 0,9 0,9 0,9 0,9 0,9 2,5
M12 / M16
IGM8 / IG-M10 [VM-SH 20| 285 2,0 1,5 1,5 1,5 1,5 1,5 2,5
Normalised mean compressive strength f, 2 4 N/'mm? Density p 2 0,50 kg/dm?®
M8 - 80 3,0 2,5 2,0 2,5 2,0 2,0 4.5
M10 / 1IG-M6 - 90 3,0 2,5 2,0 2,5 2,0 2,0 7,5
M12/ M16
IG-MS8 / IG-M10 - 100 50 45 4.0 45 4.0 4.0 7.5
M8 VM-SH 12 80 3,0 2,5 2,0 25 2,0 2,0 45
Ms / M10 VM-SH 16 285 3,0 2,5 2,0 2,5 2,0 2,0 7,5
IG-M6
M12 / M16
IG-M8 / IG-M10 VM-SH 20 285 5,0 45 40 45 40 40 7.5
" NRkb.c = Nrkp,c and Vrke il = VRrke L according to Annex C5
Injection System VMU plus for masonry
Performances - Autoclaved aerated concrete AAC Annex C7
Characteristic resistance
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Brick type: Autoclaved aerated concrete AAC - continuation
Characteristic resistance - continuation:
Characteristic resistance with ¢ = cor and s 2 s
Anchor size Sleeve | Effective Use condition
anchorage wid d/d
depth d/d w/d
wiw
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C /| 72°C /
o o o o o S temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
hef Nricb = Nrip Vrrp
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 6 N/mm? Density p = 0,60 kg/dm?
M8 - 80 4.0 3,5 3,0 3,5 3,0 3,0 6,0
M10 / 1G-M6 - 90 4,0 3,5 3,0 3,5 3,0 3,0 10,0
M12 / M16
IG-M8 / IG-M10 - 100 7,0 6,0 5,5 6,5 55 55 10,0
M8 VM-SH 12 80 4.0 3,5 3,0 3,5 3,0 3,0 6,0
M8 / M10 VM-SH 16| 285 40 35 | 30 | 35 | 30 | 30 10,0
IG-M6
M12/ M16
IG-M8 / IG-M10 VM-SH 20 =85 7,0 6,0 55 6,5 5,5 55 10,0
D Nrkb,c = Nrkpc and Vrkcil = Vrkc L according to Annex C5
Table C11: Displacements
. het SN /N Ono O SviV dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 - M12/
0,3 0,3*Vrk/ 2,8
IG-M6 — I1G-M10 all 0,1 0,1*Nre /2,8 | 2*8no 1,5%vo
M16 0,1 0,1*Vrk/ 2,8
Injection System VMU plus for masonry
Performances - Autoclaved aerated concrete AAC Annex C8
Characteristic resistance and displacements
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Brick type: Solid calcium silica brick KS-NF
Table C12: Description

Brick type Solid calcium silica brick KS-NF
Density p [kg/dm?] [ 22,0

Normahsgd mean f,  [Nmm? | =28

compressive strength
Conversion factor for lower
compressive strengths

(fo /28)°°<1,0

Norm [-] EN 771-2: 2011+A1:2015
Producer (country code) [-] e.g. Wemding (DE)
Brick dimensions [mm] 2240x115x 71
Drilling method [-] Hammer drilling
Table C13: Installation parameter
Anchor size v3 M10 M12 M16 | IG-M6 | IG-M8 |IG-M10
Installation torque Tinst [Nm] =10 <10 <15 =15 =10 <10 <10
Edge distance Cor: (Cent) [mm] 150 (2 her)
(under fire exposure) f Nl (for shear loads perpendicular to the free edge: c.r = 240)
Minimum Edge Distance Crmin [mm] 60
Spacing (under fire Sor,li; (Seriy) | [mMm] 240 (4 her)
exposure) Ser, L (Serfil)|  [mm] 150 (4 her)
Minimum Spacing Smin I Smin.L|  [MM] 75
Table C14: Reduction factors for single anchors at the edge
Tension load : Stz leet
perpendicular to the free edge parallel to the free edge
with ¢ = Oledge,N with c = Cledge VL withc = Oledge VI
= 60" 0,50 e 60 0,30 ——— 60 0,60
:| ° 100" 0,50 ] == 100 0,50 ] i 100 1,00
150" 1,00 :
| — 180 1.00 1l | 240 1,00 1] 150 1,00
YAl applications, except for hef = 200mm and without sleeve
Table C15: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
withc=|withs=| agin with c = | with s =2 | agin
— 60" 75 0,70 — 60" 75 1,15
150" 75 1,40 150" 75 2,00
Tension load ] P 150" 240 2,00 150" 150 2,00
, 1802 75 1,00 1802 75 1,15
2
A | 180% 240 1.70 1802 150 | 2,00

2402 240 2,00

i = iths = i =
Shearload | H———— Wltgoc T ers Wlt;lss 050
h ‘iﬂ‘é"f’lﬂé“é‘é“; 150 75 2,00 75 | 2,00
S TR 150 250 2,00 150 | 2,00
i = i > i >
Shear load L I1 | wﬂgoc 2 W|ﬂ7155 2 azg |(|)‘\(/)|| W|t;155 2 O;l(j\(l)ll
to thzafrf;elae:edge ‘v 150 75 2,00 75 | 2,00
3 150 250 2,00 150 2,00
" All applications, except for hef = 200mm and without sleeve
? Only for application with her = 200mm and without sleeve
Injection System VMU plus for masonry
Performance - Solid calcium silica brick KS-NF Annex C9

Description, installation parameters, reduction- and group factors
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Brick type: Solid calcium silica brick KS-NF — continuation

Table C16: Characteristic resistance under tension and shear load
Characteristic resistance with c =2 ccr and s 2 ser
Anchor size Sleeve | Effective Use condition

anchorage did

depth did :v"ffv wid

wiw

all

24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
o o ° o o o temperature
40°C 80°C 120°C 40°C 80°C 120°C ranges
hef Nrkb = Nrkp Vrkp !
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 28 N/'mm? 2

M8 - 80 7,0 6,5 5,0 6,0 55 4.0
M10 / 1G-M6 - =90 7,0 6,5 50 6,0 55 4.0
M12 / 1G-M8 - =100 7,0 6,5 50 6,0 55 4.0
M16 / IG-M10 - =100 7,0 6,5 5,0 7,0 6,5 50

M10- M16 7,0
IGAMB - IGM10 - 200 9,0 8,5 6,5 55 5,0 4,0
M8 VM-SH 12 80 7,0 6,5 5,0 6,0 55 4.0
M8 / M10/ 1G-M6 | VM-SH 16 =85 7,0 6,5 5,0 7,0 6,5 5,0

M12 / M16

IG-M8 / 1G-M10 VM-SH 20 =85 7,0 6,5 50 7,0 6,5 5,0

' Nrkbe = Nrkpe and Vrke it = Vrke 1 according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C12. For
stones with higher strengths, the shown values are valid without conversion.

Characteristic resistance, displacements, characteristic resistance under fire exposure

Table C17: Displacements
. het on/ N Ono ON= Svl/V dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12/ -
IG-M6 — IG-M10 all 0,1 0,1*Nrk /3,5 | 2*8no 0.3 03VR/35 | 4 5e50
M16 0,1 0,1*Vrk/ 3,5
Table C18: Characteristic resistance under fire exposure
SULEL Characteristic resistance
. anchorage - -
Anchor size Sleeve depth Nrkb.fi = NRkpfi = VRib,fi
het R30 | R60 | R90 R120
[mm] [kN]
M8 - 80
M10 / 1G-M6 - =90
M12 /IG-M8 - > 100 0,48 0,41 0,34 0,30
M16 / 1IG-M10 - =100
M8 VM-SH 12 80
M8 / M10 / 1G-M6 | VM-SH 16 =85 0.47 0.26 No performance No performance
M12/ M16 ’ ! assessed assessed
- >
IG-M8 / IG-M10 | YM-SH20| 285
Injection System VMU plus for masonry
Performance Annex C10
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Brick type: Hollow calcium silica brick KSL-3DF

Z201515.24

Table C19: Description
. Hollow calcium silica
BICKIPe brick KSL-3DF
Density o [kg/dm3] | 21,4
Normallsgd mean £, [N/mm?] | = 14
compressive strength
Conversion factor for lower compressive (fo/ 149755 1,0
strengths
Norm [-] EN 771-2:2011+A1:2015
Producer (country code) [-] e.g. KS-Wemding (DE)
Brick dimensions [mm] 2240x175x113
Drilling method [-] Rotary drilling
‘1' )
T
OO00OQ
=
O O |42
m! =
T
OO OO0
1
I
16| 44 |14 38 17| 38 _[14]_ 44 _|16|
- 240 i
Table C20: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [NM] <5 <5 <8 <8 <5 <8 <8
Edge distance Cor | [mm] 120 (for shear loads perpendicular to the free edge: cor = 240)
Minimum edge distance Cmin | [Mm] 60
) Ser, it | [mm] 240
Spacing So.1 | [mm] 120
Minimum spacing Ssm'””L [mm] 120
Table C21: Reduction factors for single anchors at the edge
Tension load . Sz et
perpendicular to the free edge parallel to the free edge
T T |withc2| ceagen | LT ] |withc2| dedgeve | L] |with C 2| dledge,v
60 1,00 :| == 60 0,30 :| i 60 1,00
120 | 1,00 | F/—— 240 1,00 | F——/——3 | 120 | 1,00
Injection System VMU plus for masonry
Performances - Hollow calcium silica brick KSL-3DF Annex C11
Description, installation parameters, reduction factors
8.06.04-325/19
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Brick type: Hollow calcium silica brick KSL-3DF — continuation

Table C22: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
L I withc2 [withs2| agin withcz [withs2| agin
60 120 1,50 60 120 1,00
i (X ) , ,
Tension load | | | 120 | 120 | 2,00 60 | 120 | 1,00
l 120 240 2,00 120 120 2,00
L 1T withcz |withsz| agnve withcz|withs 2| agive
:rh:z'.‘(’:afar 60 120 | 0,30 60 | 120 | 0,30
perpendicu ol 120 | 120 | 1,00 60 | 120 | 0,30
to the free edge | L
1l 120 240 2,00 240 120 2,00
. - I I |withc2|withs=| oaguvi with c 2 |with s 2| cgLvi
ear loa w :
60 120 1,00
parallel eole 120 120 1'60 60 120 1,00
to the free edge | L! 4 :
120 240 2,00 120 120 2,00
Table C23: Characteristic resistance under tension and shear load
Characteristic resistance with c = c;r and s 2 s¢r
Anchor size| Sleeve Effective Use condition
anchorage /d d/d
depth d/d w wid
wiw
w/w
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
o 0 ° . s 5 temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Nrkb = NRkp " Vrkp
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 14 N'mm? 2
=85 2,5 2,5 1,5 2,5 2,5 1,5
oI a10 | vM-SH 16
- 130 2,5 2,5 2,0 2,5 2,5 2,0 6.0
M12/ M16 '
IG-M8 VM-SH 20 >85 6,5 6,0 45 6,5 6,0 4,5
IG-M10

" NRkb,c = NRrkp,c and Vrke 1l = Vrke L according to Annex C5

stones with higher strengths, the shown values are valid without conversion.

2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C19. For

Group factors, characteristic resistances and displacements

Table C24: Displacements
. her on/N SONo ON= Sv/V dvo dve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12 /
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrc /3,5 | 2%8no 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5
Injection System VMU plus for masonry
Performance - Hollow calcium silica brick KSL-3DF Annex C12
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Brick type: Hollow calcium silica brick KSL-8DF

compressive strength

Table C25: Description
: Hollow calcium silica
SUAES brick KSL-8DF
Density p [kg/dm3] | 214
Normalised mean £, [N/mm?] | 212

Conversion factor for lower compressive

(fa/ 12)°75<1,0

Performances - Hollow calcium silica brick KSL-8DF
Description, installation parameters, reduction factors

strengths '
Norm [-] EN 771-2:2011+A1:2015 B
Producer (country code) [-] e.g. KS-Wemding (DE) A 1.'?'
Brick dimensions [mm] =248 x 240 x 238 \
Drilling method [-] Rotary drilling
)
OO I
2
OL) ) 1
2
ﬁ O .
!
- ' 250 N
Table C26: Installation parameter
Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [NmM] <5 <5 <8 <8 <5 <8 <8
Edge distance Cer | [mMm] 120 (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge distance Cmin | [Mmm] 50
. Scr, il | [mm] 250
Spacing Ser. 1 | [mm] 120
Minimum spacing Smin 11 rrm] 50
Smin, L
Table C27: Reduction factors for single anchors at the edge
Tension load it et
perpendicular to the free edge perpendicular to the free edge
T[T |withc=| dedgen | ———J____1 [ withc= | cedgevL with ¢ 2| ctedge, v 1i
] ° 50 1,00 :| ——> 50 0,30 :| i 50 1,00
— 11 120 1,00 | /11 250 1,00 — 120 1,00
Injection System VMU plus for masonry
Annex C13
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Table C28: Factors for anchor groups

Brick type: Hollow calcium silica brick KSL-8DF — continuation

Position parallel to horizontal joint Position perpendicular to horizontal joint
S| N— withc> |withs>| cgun | withc > |withs>| ogLn
Tension load ] e 50 50 1,00 50 50 1,00
1 120 250 2,00 120 120 2,00
sh load T withc 2z |withs 2| agnwe withc2|with s 2| ogiveL
perpendicular ] s 25500 :g (1)'?: 25500 28 ?’;g
fothefres edge | F—r—1 250 | 250 | 200 | " [250 | 250 | 2,00
Shear load — withc 2 [withs 2| oguvi | TT22—Jr———T with ¢ = [with s 2| agLva
parallel :| A 50 50 1,30 ] t 50 50 1,00
to the free edge | ———— 120 | 250 | 200 | I 120 | 250 | 2,00

Table C29: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ 2 c-rand s 2 s¢r
Anchor size | Sleeve | Effective Use condition
anchorage /d d/d
depth did v"“,’,w wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | B0O°C/ | 72°C [
40°C | 80°C | 120°C | 40°C | so°C | 120°c | t€mperature
ranges
hes Nrkb = Nrkp " VRkpb "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 NJ'mm? 2
M8/M10 | ymsH1e| 130 5.0 45 3.5 50 | 45 | 35 35
IG-M6
M12 7/ M16
IG-M8 VM-SH 20 =130 50 45 3,5 50 45 3,5 6,0
IG-M10

' Nrkb.c = NRkpe and VRrke it = VRrke L according to Annex C5

Table C30: Displacements

2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C25. For
stones with higher strengths, the shown values are valid without conversion.

Performances - Hollow calcium silica brick KSL-8DF
Group factors, characteristic resistances and displacements

) het on/N Sno e v/ V dvo Sve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]

M8 — M12 /

0,55 0,55*Vr«/ 3,5
IG-M6 — 1G-M10 all 013 | 0,13*Nrx/3,5 | 2%no 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry
Annex C14
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Brick type: Hollow calcium silica brick KSL-12DF
Table C31: Description
. Hollow calcium silica
Brick type brick KSL-12DF
Density p [kg/dm3] | 214 2
Normalised mean 5 — . o
compressive strength fo  IN/mm7] | 212 ~ "" ¥
Conversion factor for lower compressive 075 -
(fo/12)°7°<1,0
strengths
Norm [-] EN 771-2:2011+A1:2015
Producer (country code) [-] e.g. KS-Wemding (DE)
Brick dimensions [mm] 2498 x 175 x 238
Drilling method [-] Rotary drilling
~
)
1
QR
LR
O %
1
=
35| 59 __|__ 64 __|__ 59 __|__ 64 _|__ 59 _|_ 64 _‘__ 59 _| 35
B 498 _
Table C32: Installation parameter
Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [NmM] <4 <4 <5 <5 <4 <5 <5
Edge distance Cer- (Cers) | [mm] 120 (2 hef)
(under fire exposure) r; \Gerf (for shear loads perpendicular to the free edge: cor = 500)
Minimum edge ) 50
distance Cmin | [mm]
Spacing (under fire Serit; (Serfin) | [mm] 500 (4 her)
exposure) Ser,L; (Sori, 1) | [mm] 120 (4 het)
Minimum spacing zmif’"i [mm] 50
Table C33: Reduction factors for single anchors at the edge
Tension load e e
perpendicular to the free edge parallel to the free edge
. JL____ T |withc2| dedgen | b—J____] with ¢ 2 | Cledge,vL with ¢ 2| ctedge, v i
] ° 50 1,00 ] —— 50 0,45 i 50 1,00
— 11 | 120 | 1,00 | /1) 500 1,00 | /) 120 1,00
Injection System VMU plus for masonry
Performance - - Hollow calcium silica brick KSL-12DF Annex C15
Description, installation parameters, reduction factors

Z201515.24
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Brick type: Hollow calcium silica brick KSL-12DF — continuation

Table C34:  Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
S| — withcz [withs2| agin LT |withcz|withs>| agLn
Tension load oo 50 50 1,50 ] : 50 50 1,00
120 500 2,00 — ] 120 240 2,00
withc> [ withs>| ogivy +———-1 |Withc>|withs>| agi vy
) j’r';‘;“l‘l"d'i‘(’;‘:ar 50 50 0.55 ] N 50 50 | 0,50
500 50 1,00 L 500 50 1,00
to the free edge — ! T 2
: A1 500 500 2,00 500 250 2,00
Shear load —J T |withc>|withs=>| oguvi T—JC T |withcz2|withs>| agivi
parallel ole 50 50 2,00 3 50 50 1,30
to the free edge e 120 500 2,00 i —— 120 250 2,00
Table C35: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ =2 ccrand s 2 ser
Anchor size Sleeve | Effective ljseleandition ard
anchorage wid
VM-SH d/d wi/d
depth wiw WiW
Il
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/ a
o o - o o -~ |temperature
40°C 80°C 120°C | 40°C 80°C 120°C ranges
he Nripb = Nrip Vrkp
[mm] [kN] [kN]
Normalised mean compressive strength f» = 12 NN'mm? ?
M8/ M10
IG-M6 VM-SH 16 130 3,5 3,5 2,5 3,5 3,5 25 3,5
M12/ M16
IG-M8 / IG-M10 VM-SH 20 2130 3,5 3,5 2,5 3,5 3,5 25 7,0

' Nrib,e = Nrkpe and Vrke il = Vrke L according to Annex C5
2 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C31. For

stones with higher strengths, the shown values are valid without conversion.

Table C36: Displacements
. her on/N Sno ON= ov/V Svo dve
S [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12/
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrk /3,5 | 2*3no : : e 1,5%3wvo
M16 0,31 0,31*Vrk/ 3,5
Table C37: Characteristic resistance under fire exposure
Sleeve |Effective anchorage Characteristic resistance
Anch . depth NRrkb.fi = NRkp.fi = VRkbfi
nehorsize her R30 | Re0 | ReO | her
[mm] [kN]
M8/M10/IG-M& |VM-SH 16 130 no
performance
M12/ 1G-M8 VM-SH 20 =130 0,37 0,27 0,17 assessed
M16/1G-M10 VM-SH 20 =130 0,12

Injection System VMU plus for masonry
Annex C16

Performances - Hollow calcium silica brick KSL-12DF
Group factors, characteristic resistances and displacements
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Brick type: Solid clay brick MZ-1DF

compressive strength

Table C38: Description
Brick type Solid clay brick MZ-1DF
Density p [kg/dm3] | 22,0
Normalised mean £, [N/mm?] | =20

strengths

Conversion factor for lower compressive

(fo/ 2055 1,0

Norm

[-] EN 771-1:2011+A1:2015

Producer (country code)

[-] e.g. Wienerberger (DE)

Brick dimensions

[mm]

2240 x115 x 55

Drilling_] method

[]

Hammer drilling

Tension load

Table C39: Installation parameter
Anchor size M8 M10 M12 M16 | IG-Mé | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £10 =10 =10 <10 <10 <10 <10
Edge distance Cor | [mm] 150 (for shear loads perpendicular to the free edge: c.r = 240)
Minimum edge distance Cmin | [mm] 60
Spacin Scr Il [mm] 240
P g Serl | [mm] 130
Minimum spacing Ssmi‘""i [mm] 65
Table C40: Reduction factors for single anchors at the edge
Shear load

Performances - Solid clay brick MZ-1DF
Description, installation parameters, reduction factors

perpendicular to the free edge parallel to the free edge
T T |withc2| cedqgeN | LTI T [withc2 | dedgevi with € 2 | ctedge,v i
] o 60 | 0,75 J o 60 0,10 i 60 | 0,30
150 1,00 100 0,50 100 0,65
11 | 180 | 1,00 | ——— 11 | 240 100 |1 [ 150 | 1,00
Table C41: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
— — withc = |withs=| oagun I I |withcz|withs2| oagin
Tension load oo 60 65 0,85 J ° 60 65 | 1,00
] 150 65 1,15 o 150 65 1,20
A | 150 240 2,00 1| 150 130 | 2,00
[T |withc2 with s 2| oagivi L [T [withc=|withs =| agive
Shear load ] 60 65 0,40 ° 60 65 | 0,30
perpendicular [ = : — .
to the free edge | L 240 65 2,00 i o 240 65 2,00
— 11 | 240 240 | 200 | ———— 1| 240 | 130 | 2,00
] [T |[withc2|withs2]| aguvi L with c 2| with s 2| agrLva
Sh:.?;:;?d :| Jo 60 65 1,75 t 60 65 | 1,10
%0 thz free edge v 150 65 2,00 | 150 65 2,00
I | N 150 240 2,00 N | I 150 130 2,00
Injection System VMU plus for masonry
Annex C17
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Brick type: Solid clay brick MZ-1DF — continuation

Performances - Solid clay brick MZ-1DF
Characteristic resistance and displacements

Table C42: Characteristic resistance under tension and shear load
Characteristic resistance with c 2 c.r and s 2 s¢r
Anchor size | Sleeve Effective Use condition
anchorage wid d/d
depth did wiw w/d
w/w
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
40°C | 80°C | 120°C | 40°C | 8o°C | 120°C | temperature
ranges
het Nrkb = Nrkp Vrip "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 20 NJmm? 2
M8 - 80 7,0 6,0 6,0 7,0 6,0 8,0 8,0
M10 / IG-M6 - 290 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M12 / 1G-M8 - =100 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M16 / IG-M10 - =100 8,0 6,5 6,5 8,0 6,5 8,5 12,0
M8 VM-SH 12 80 7,0 6,0 6,0 7,0 6,0 8,0 8,0
M8 / M10
1G-M6 VM-SH 16 285 7,0 6,0 6,0 7,0 6,0 6,0 8,0
M12 VM-SH20| =85 70 | 60 | 60 | 70 | 60 | 60 8,0
IG-M8 B ’ ’ ’ ’ ’ ’ ’
M16 VM-SH 20 =85 8,0 6,5 6,5 8,0 6,5 6,5 12,0
IG_M10 - ’ 1 L} 1) L 1 1
"' Nrkb,e = NRkp,e @and VRrke il = Vrke L according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C38. For
stones with higher strengths, the shown values are valid without conversion.
Table C43: Displacements
. her on/N Ono ON= Sv/V dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12 /
0,3 0,3*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,1 0,1*Nre/3,5 | 2*no 1,5*3vo0
M16 0,1 0,1*Vrk/ 3,5
Injection System VMU plus for masonry
Annex C18
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Brick type: Solid clay brick MZ-2DF
Table C44: Description

Solid clay brick

compressive strength

Brick type MZ-2DF
Density p [kgidm® |=20
Normalised mean f,  [N/mm? | =28

Conversion factor for lower compressive

(fo/ 28)°5< 1,0

strengths

Norm [] EN 771-1:2011+A1:2015

Producer (country code) [-] e.g. Wienerberger (DE)

Brick dimensions [mm] =240 x115x 113

Drilling method [-] Hammer drilling

Table C45: Installation parameter

Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] =10 <10 =10 =10 <10 <10 =10
Edge distance Cor.(Cers) | [mm] 150 (2 hef)

(under fire exposure) or, \verf (for shear loads perpendicular to the free edge: co = 240)
Minimum edge distance Cmin | [mm] 50

Spacing (under fire Serll (Serfi) [ [mm] 240 (4 her)

exposure) Ser, L (Serfi,) | [mm] 240 (4 her)

Minimum spacing Smin I Smin, | [Mm] 50

Table C46: Reduction factors for single anchors at the edge
. Shear load
esigliead perpendicular to the free edge parallel to the free edge
) B | Wlth cz2 Oledge,N ) R | B W|th cz2 Cledge, VL ER | R Wlth cz COledge,V Il
50" 1,00 50 0,20
. k) J

J 1507 | 1,00 ] 125_| 0,50 i 50 | 1.00
A | F— 150 1,00 S | 240 1,00 | — 150 1,00

Table C47: Factors for anchor groups

Performances - Solid clay brick MZ-2DF

Description, installation parameters, reduction- and group factors

Position parallel to horizontal joint Position perpendicular to horizontal joint
withc> | withs>| ogun withc2|withs>| cgin
e 50" 50 1,50 50" 50 0,80
Tension load 1501) 240 2,00 150" 240 2,00
] e 1802) 60 1,00 1802 60 1,00
1802) 240 1,55 1802) 120 2,00
2402) 240 2,00 1802) 120 2,00
g4 withc 2 | with s = Olg Il V.L e | Rt with c 2 |with s 2 Clgl VL
Shear load I 50 50 0,40 ® 50 50 0,20
perpendicular J g 240 50 1,20 ] I 240 50 0,60
tothefreeedge | —— 1 | 240 125 1,00
240 240 2,00 240 240 2.00
Shear load [ I | B withcz | withs=| agivi [ | R with ¢ 2 |with s 2| ogLvi
50 50 1,20 50 50 1,00
parallel } *l® 50 | 125 | 1,00
to the free edge T 150 240 2,00 150 240 2.00
DAl applications, except for her = 200mm and without sleeve (for Table C46 and C47)
2 Only for application with her = 200mm and without sleeve
Injection System VMU plus for masonry
Annex C19
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Brick type: Solid clay brick MZ-2DF — continuation

Table C48: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ 2 c;-r and s 2 s¢r
Anchor size Sleeve Effective LlECICa R a/d
anchorage w/d
depth d/d wiw wid
w/w
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C [/ tempzlrlature
40°C 80°C 120°C | 40°C | 80°C | 120°C ranges
her Nrkpb = Nrkp VRkb "
[mm] [kN] [kN]
Normalised mean compressive strength f» > 28 N'mm? ?
M8 - 80 9,0 9,0 7,5 9,0 9,0 7,5 95
M10 / 1G-M6 - =90 9,0 9,0 7.5 9,0 9,0 75 9,5
M12 /1G-M8 - =100 9,0 9,0 75 90 9,0 7,5 12,0
M16 / 1G-M10 - =100 9,0 9,0 7,5 9,0 9,0 7,5 12,09
M10/M12
IG-M6 / IG-M8 - 200 11,5 11,5 10,0 6,0 6,0 50 8,0
M16 / 1G-M10 - 200 11,5 11,5 10,0 6,0 6,0 5,0 12,0
M8 VM-SH 12 80 9,0 9,0 7,5 9,0 9.0 7,5 95
M8 / M10
IG-M6 VM-SH 16 =85 9,0 9,0 7,5 9.0 9,0 7,5 9,5
M12 / 1G-M8 VM-SH 20 =85 9,0 9,0 7.5 9.0 9.0 7,5 12,0
M16 / 1G-M10 VM-SH 20 =85 9,0 9,0 7.5 9,0 9,0 7,5 12,0

' Nrkb.c = NRrkpe @and VRrke il = VRkc L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C44. For
stones with higher strengths, the shown values are valid without conversion.
3 Valid for all stone strengths with min. 10 N/mm?

Characteristic resistance and displacements

Table C49: Displacements
. hes on/N Sno SN SviV Svo Sve
Anchor size [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]

M8 — M12 / .
IG-M6 — IG-M10 all 0,1 0,1*Nrc/3,5 | 2%no 0.3 0.3VR/35 | 4 5egus
M16 0,1 0,1*Vri/ 3,5

Injection System VMU plus for masonry

Performance - Solid clay brick MZ-2DF Annex C20
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Table C50: Characteristic resistance under fire exposure

Characteristic resistance under fire exposure

Effective Characteristic resistance
Sleeve CUIEE e Nrkb,fi = NRkp,i = VREb,fi
Anchor size depth
hes R30 R60 | R90 R120
[mm] [kN]
M8 - 80
M10 / 1G-M6 - =90
0,51 0,44 0,36 0,33
M12 /1G-M8 - =100
M16 / IG-M10 - =100
M8 VM-SH 12 80 0,36 0,26 0,15 0,10
=85 0,36 0,26 0,15 0,10
M8 / M10 / IG-M6 | VM-SH 16
130 0,92 0,74 0,57 0,49
M12 / M16 > 85 0,36 0,26 0,15 0,10
VM-SH 20
IG-M8 /1G-M10 =130 0,92 0,74 0,57 0,49
Injection System VMU plus for masonry
Performance - Solid clay brick MZ-2DF Annex C21
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Brick type: Hollow clay brick HLZ-10 DF

compressive strength

Table C51: Description
. Hollow clay brick
Srickitype HLZ-10 DF
Density p [kg/dm® | 21,25
Normalised mean £, [N/mm?] | 220

Conversion factor for lower compressive

(fo / 20)°5 < 1,0

strengths
Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (DE)

Brick dimensions [mm]

300 x 240 x 249

Drilling method

300

Performances - Hollow clay brick HLZ 10DF
Description, installation parameters, reduction factors

Table C52: Installation parameter
Anchor size M3 M10 M12 M16 | IG-M6 [ IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <10 <10 <10 <5 <5 <10
Edge distance ‘ 120 (2 hef)
(under fire exposure) Cer,(Cers) | [Mm] (for shear loads perpendicular to the free edge: cor = 300)
Minimum edge distance Cmin | [Mm] 50
Characteristic Seri (Sersn)| [mm] 300 (4 he)
spacing (under fire
ooy eer Ser.. (Sern.t)| [mm] 250 (4 her)
Minimum spacing Smin,ll: Smin,1| [Mm] 50
Table C53: Reduction factors for single anchors at the edge
Tension load Shear load
ension foa perpendicular to the free edge parallel to the free edge
1 |_J with c 2 Oledge,N —”_J with c = Cledge, VL —”_I with ¢ 2 COledge,V I
:| ™ 50 1,00 J —-—> 50 0,20 :| i 50 1,00
— 1] 120 1,00 | /111 300 1,00 1] 120 1,00
Injection System VMU plus for masonry
Annex C22
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Table C54: Factors for anchor groups

Brick type: Hollow clay brick HLZ-10 DF — continuation

Position parallel to horizontal joint Position perpendicular to horizontal joint

[ E— — withc = |withs=| agin  S— — with c 2 |with s 2| ogLn

Tension load e 50 50 1,55 : 50 50 1,00

i E—— 120 300 2,00 S — — 120 250 2,00
withc 2 |withs 2| agiva 4= ——rm——T with ¢ 2 |with s 2| ogLvL

Sl LoEE T 50 50 | 030 T B 50 | 50 | 020
pe'pef"d'c“'a' ;1: 300 50 1,40 UL =™ 300 | 50 | 1,00
| ——— 300 300 | 2.00 A 300 | 250 | 2.00
Shear load AN | S— withcz |withs 2| ogivi  —  — with c 2 |with s 2| agLv
parallel °l° 50 50 1,85 i_ ; 50 50 1,00

to the free edge i —— 120 300 2,00  —— 120 250 2,00

Table C55: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ 2 c;-r and s 2 s¢r

Anchor size Sleeve Effective

Use condition

anchorage did wid il
wid
depth wiw wiw
I
24°OC / 50°§3 / 72°(03/ 240,,0 / 50°°C / 72°(;) / tem 2rature
40°C 80°C | 120°C | 40°C | 80°C | 120°C r&Fl)nges
hef NRrkb = Nrkp " VRrkb "
[mm] [kN] [kN]
Normalised mean compressive strength f» = 20 NNmm? ?
M8 VM-SH 12 80 2,5 2,5 2,0 2,5 2,5 2,0 8,0
M8 / M10 /IG-M6|VM-SH 16 z 85 2,5 2,5 2,0 2,5 25 2,0 8,0
M12/1G-M8 VM-SH 20 = 85 50 5,0 4,5 50 50 4,5 8,0
M16 / 1G-M10 VM-SH 20 = 85 5,0 5,0 4,5 5,0 5,0 4,5 11,5

' Nrkb.e = NRrkpe @and Vrke it = VRrke L according to Annex C5

Table C56: Displacements

2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C51. For
stones with higher strengths, the shown values are valid without conversion.

Group factors, characteristic resistance and displacements

. her on/ N dno One dv/V dvo Ove
Anchor size Imm] | [mm/kN] [mm] mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 | 0,13*Nrx/3,5 | 2%no 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5
Table C57: Characteristic resistance under fire exposure
Effective L .
Giove | chorage charsciorii esstance
Anchor size eeve depth - ® -
het R30 | R60 | R90 R120
[mm] [kN]
M8 / M10 / IG-M6 | VM-SH 16 130
M12 / M16 0,57 0,39 0,21 0,12
IG.M8 / IGM10 | YM-SH20| =130
Injection System VMU plus for masonry
Performances - Hollow clay brick HLZ 10DF Annex C23
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Brick type: Hollow clay brick Porotherm Homebric
Table C58: Description

Hollow clay brick

compressive strength

Brick type Porotherm Homebric
Density p [kg/dm3] | 20,70
Normalised mean £, [N/mm?] | 210

strengths

Conversion factor for lower compressive

(fo/ 10)°5< 1,0

Norm

] EN 771-1:2011+A1:2015

Producer (country code)

[-] e.g. Wienerberger (FR)

Brick dimensions

[mm] | 500 x 200 x 299

Drilling method

[] Rotary drilling

rw/\l' M,‘m,‘r

‘H‘"I“\‘\‘I h ‘ |
‘H““ LG

Table C59: Installation parameter

Tension load

perpendicular to the free edge

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <2 <2 <2 <2 <2
Edge distance Cer | [mMm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum edge distance Cmin | [Mmm] 120
Spacin Scr |l [mm] 500
pacing Ser | [mm] 300
Minimum spacing :m'”l [mm] 120
Table C60: Reduction factors for single anchors at the edge
Shear load

parallel to the free edge

Performances — Hollow clay brick Porotherm Homebric
Description, installation parameters, reduction factors

I T [withc2| cleggen | —— I ] with ¢ 2 | oOledge,vL with € 2 | cledge, v i
120 0,30
. 1
] 120 1,00 :| ——> 260 060 :| i 120 0,60
1 120 1,00 500 1,00 | 200 1,00
Injection System VMU plus for masonry
Annex C24
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Brick type: Hollow clay brick Porotherm Homebric — continuation

Table C61: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
[ [withcz|withsz| cagiun withc2|withs 2| ogLn
Tension load :| e 120 100 1,00 :| ® 120 100 1,00
200 100 2,00 b 200 100 1,20
120 500 2,00 1 120 300 2,00

withc = |withs 2| cagivy I r |withc2|withs 2| agivi
Shear load 120 100 0,30 ] ' 120 100 0,30
perpendicular 250 100 0,60 250 100 0,60

to the free edge

500 100 1,00
120 500 2,00

withc = | withs=| ogivi

120 300 2,00

withcz|withs 2| agivi

Shear load

parallel 120 100 1,00

120 100 1,00

to the free edge

120 500 2,00 120 300 2,00

Table C62: Characteristic resistance under tension and shear load

Characteristic resistance with c 2 cr and s = ser
Anchorsize | Sleeve | Effective Use condition
anchorage d/d
depth did v":f;’v wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
40°C | 80°C | 120°C | 40°C | 80°C | 120°c | temperature
ranges
her Nrxp = Nrkp ! VRkp !
[mm] [kN] [kN]
Normalised mean compressive strength fo = 10 N/mm? 2
M8 VM-SH 12 80 1,2 3,0
M8 / M10/ 285 1,2 3,0
VM-SH 16
1G-M6 130 1,56 3,5
M12 / M16/ 2 85 1,2 4,0
IG-M8 /1G-M10 VM-SH 20 > 130 15 4,0

' NRrkb,c = NRkpc @and Vrke it = Vrke L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C58. For
stones with higher strengths, the shown values are valid without conversion.

Table C63: Displacements

: het on/N Ono ON= oviV dvo Sv=
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 —M12 /
0,55 0,55*Vr«/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nre /3,5 | 2*Smo - 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Annex C25
Performances — Hollow clay brick Porotherm Homebric

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick BGV Thermo
Table C64: Description

Hollow clay brick

Srickitype BGV Thermo

Density p [kg/dm?] | 20,60

Normalised mean 5
compressive strength fo  [N/mm?] | 210

Conversion factor for lower compressive (o / 10)°5 < 1.0

strengths

Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Leroux (FR)

Brick dimensions [mm] 500 x 200 x 314

Drilling method [-] Rotary drilling

F;22|

61

wn

200

42 _“‘

-

28
15 500

-

Table C65: Installation parameter

Performance - Hollow clay brick BGV Thermo
Description, Installation parameters and reduction factors

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <2 <2 <2 <2 <2
Edge distance Cor | [mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum edge distance Cmin | [Mm] 120
Spacin Seril | [mm] 500
P 9 Ser,L | [mm] 315
Minimum spacing Sminl | [mm] 120
Smin, L
Table C66: Reduction factors for single anchors at the edge
Tension load Shearioad
perpendicular to the free edge perpendicular to the free edge
—”_J with c 2 Oledge,N L |_|,| with ¢ = Cledge, V1 with c 2 Cledge,V I
120 0,30
. # )
] 120 1,00 :| 50 0.60 ] i 120 0,60
I l 120 1,00 i l 500 1,00 Il 250 1,00
Injection System VMU plus for masonry
Annex C26
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Brick type: Hollow clay brick BGV Thermo — continuation

Table C67: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
I ] withcz |withs2| agun I with c 2 |with s 2| ogLn

I
Tension load | o0 120 100 1,00 | ] [} 120 100 1,00
| 200 100 1,70 | 1] ° 200 | 100 | 1,10
I 120 500 | 2,00 120 | 315 | 2,00
Shear load C T |withc2 withs 2| agive | = ' T |with c 2 |withs 2| agrve
perpendicular ., 120 100 1,00 120 | 100 | 1,00
tothefree edge | LL——— | 120 500 | 2,00 120 | 315 | 2,00
Shear load Il [withc2|withs2]| aguvi with ¢ 2 |with s 2| agivi
parallel ole 120 100 1,00 120 100 1,00

A 4
to the free edge | ————— 120 500 | 2,00 120 | 315 | 2,00

Table C68: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ 2 ccr and s 2 ser
Anchor size | Sleeve Effective Use condition
anchorage /d d/d
depth did w wid
wiw
wiw
24°C /| 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/ tempzlrlature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Nrxt = Nrip VRip
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 10 N/'mm? 2
M8 VM-SH 12 80 0,9 3,5
285 0,9 3,5
M8 / M10/ VM-SH 16
IG-M6 130 20 | 20 | 15 | 20 | 20 | 15 4,0
M12/ M16/ 285 0,9 4,0
VM-SH 20
IG-M8 / 1G-M10 > 130 20 | 20 | 15 [ 20 | 20 | 15 4,0

D' Nrkb.c = Nrkp.e and Vrke 11 = VRke L according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C64. For
stones with higher strengths, the shown values are valid without conversion.

Table C69: Displacements

. her oniN Sno O SviV Svo Sv=
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 - M12/
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nre /3,5 | 2*Sno 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick BGV Thermo Annex C27

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Calibric R+

Table C70: Description
. Hollow clay brick
2SR Calibric R+
Density p [kg/dm® | 20,60
Normalised mean £, [N/mm?] | 212

compressive strength
Conversion factor for lower compressive
strengths

Norm

Producer (country code)
Brick dimensions
Drilling method

(fo/12)°5< 1,0

EN 771-1:2011+A1:2015
e.g. Leroux (FR)

500 x 200 x 314

Rotary drilling

[]
]

=

|y =
1 y

b

[y W

Description, installation parameters, reduction factors

_ \& 500 _
Table C71: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst [ [Nm] £2 =2 <2 <2 <2 =2 £2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: cer = 500)
Minimum edge distance Cmin | [Mmm] 120
. Scr,il | [mm] 500
Spacing Ser.1 | [mm] 315
Minimum spacing Smin 11 rrm 120
Smin, L
Table C72: Reduction factors for single anchors at the edge
Tension load oieailcad
perpendicular to the free edge perpendicular to the free edge
T T |withc2| ctedgen | T ] with ¢ 2 | cledge,vL with ¢ 2| cledge v i
120 0,15
. * 1
] 120 1,00 i| 550 0.30 :| i 120 0,30
120 1,00 | 500 1,00 Il 250 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Calibric R+ Annex C28
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Brick type: Hollow clay brick Calibric R+ — continuation

Table C73: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
I ] withcz |withs2| agun I I |withcz|withs 2| ogLn
e e ] oo 120 100 1,00 ||| 120 100 | 1,00
| 175 100 1,70 175 100 1,10
Il 120 500 2,00 120 315 2,00
with c = | with s = with ¢ 2 | with s 2
Shear load [ | B Olg II,VL Olgl VL
perpendicular € = 120 100 1,00 120 100 1,00
tothefreeedge | LL——— | 120 | 500 | 2,00 120 | 315 | 2,00
L I T |withcz|withs=| oguvi with ¢ = |with s 2| agi v
Shear load ]
parallel ole 120 100 1,00 120 100 | 1,00
A 4
tothefree edge | ————"—= | 120 | 500 | 2,00 120 | 315 | 2,00

Table C74: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ = c.r and s = s¢r
Anchor size Sleeve | Effective Use condition
anchorage /d d/d
depth did w wid
wiw
wiw
24°C/ | BO°C/ | 72°C/ | 24°C [ | 50°C [/ | 72°C/ tempzlrlature
40°C 80°C 120°C 40°C 80°C | 120°C ranges
het Nrxt = Nrkp VRip
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 12 N/mm? 2
M8 VM-SH 12 80 1,2 1,2 0,9 1,2 1,2 0,9 4.0
=85 1,2 1,2 0,9 1,2 1,2 0,9 55
M8 / M10/ VM-SH16
IG-Mé6 130 1,5 1,5 1,2 15 1,5 1,2 55
M12/ M16 285 1.2 1,2 0,9 1,2 1,2 0,9 8,5
VM-SH20
IG-M8 /IG-M10 =130 1,5 1,5 1,2 1,5 1,5 1,2 8,5

' Nrkbc = Nrkpe and Vrke it = Vrkc L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C70. For
stones with higher strengths, the shown values are valid without conversion.

Table C75: Displacements

. her on/IN Ono ON- Sv/V Svo Ov-
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12/
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrk /3,5 | 2*8no - 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick Calibric R+ Annex C29
Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Urbanbric

compressive strength

Table C76: Description
. Hollow clay brick
Brick type Urbanbric
Density p [kg/dm®] | 20,70
Normalised mean fo N/mMm?] | 212

strengths

Conversion factor for lower compressive

(fo /12)°5 < 1,0

Norm

[-] EN 771-1:2011+A1:2015

Producer (country code)

[-] e.g. Imerys (FR)

Brick dimensions

560 x 200 x 274

Drilling method

Rotary drilling

200

. 6.5

L 20

Performances — Hollow clay brick Urbanbric
Description, installation parameters, reduction factors

9 ,‘Lﬂ‘u 6 2
= = 560 |
Table C77: Installation parameter
Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] 2 <2 <2 <2 <2 <2 <2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c. = 500)
Minimum edge distance Cmin | [Mm] 120
Spacin Ser, il | [mm] 560
pacing Sert | [mm] 275
Minimum spacing Smin. 1\ [mm] 100
Smin, L
Table C78: Reduction factors for single anchors at the edge
Tension load SR e
perpendicular to the free edge perpendicular to the free edge
A | with ¢ 2| oledge,N —”_J with ¢ 2 | Oledge,vL 1 ] with ¢ 2 |Ctedge VI
120 0,25
° === :
] 120 1,00 i| 550 0.50 i 120 0,50
I | 120 1,00 | 500 1,00 Il I 250 1,00
Injection System VMU plus for masonry
Annex C30
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Brick type: Hollow clay brick Urbanbric — continuation

Group factors, characteristic resistance and displacements

Table C79: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
I ] withcz |withs2| agun withc 2 | withs 2| agiN
Tension load ] 03 120 100 1,00 120 100 1,00
| 185 100 1,90 185 100 1,10
I 120 560 2,00 120 275 2,00
with c = | with s = with ¢ 2 | with s 2
Shear load e — e el
perpendicular € = 120 100 1,00 120 100 1 ,00
tothefreeedge | LL——— | 120 | 560 | 2,00 120 | 275 | 2,00
with c = | with s = with ¢ = | with s =
Shear load = - QglLvil GgL VIl
parallel .l. 120 100 1,00 120 100 1,00
tothefreeedge | L2 — | 10 | 560 | 2,00 120 | 275 | 2,00
Table C80: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ = cor and s 2 ser
Anchor size | Sleeve | Effective Use condition
anchorage /d d/d
depth did W wid
wiw
wiw
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C /| 72°C/ tempzlrlature
40°C 80°C | 120°C | 40°C | 80°C | 120°C ranges
het Nrxt = Nrkp VRip
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 12 N/mm? 2
M8 VM-SH 12 80 1,2 1,2 0,9 1,2 1,2 0,9 4,5
285 1,2 1,2 0,9 1,2 1,2 0,9 45
M8 / M10/ VM-SH 16
IG-M6 130 3,0 3,0 25 3,0 3,0 2,5 45
M12/ M16 285 1.2 1,2 0,9 1,2 1,2 0,9 5,0
VM-SH 20
IG-M8 /1G-M10 >130 3.0 3,0 2,5 3,0 3,0 2,5 5,0
' Nrkbc = Nrkpe and Vrke it = Vrkc L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C76. For
stones with higher strengths, the shown values are valid without conversion.
Table C81: Displacements
) hes on/N Ono One ov/V dvo Ove
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12 /
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 013 | 0,13*Nr«/3,5 | 2%no 1,5*3vo
M16 0,31 0,31*Vri/ 3,5
Injection System VMU plus for masonry
Performances — Hollow clay brick Urbanbric Annex C31
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Brick type: Hollow Clay brick Brique Creuse C40

compressive strength

Table C82: Description
. Hollow clay brick
SCES Brique Creuse C40
Density p [kg/dm® | 20,70
Normalised mean fo [N/mm?] | 212

strengths

Conversion factor for lower compressive

(fo / 12)°5 < 1,0

Norm

[-] EN 771-1:2011+A1:2015

Producer (country code)

[-] e.g. Terreal (FR)

Brick dimensions

[mm]

500 x 200 x 200

Drilling method

[-] Rotary drilling

[nar—nAn——nnns—Ann—

6. %6 1

\ 200

200

Tension load

Table C83: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £2 <2 s2 s2 £2 <2 <2
Edge distance Cer | [Mm] 120 (for shear loads perpendicular to the free edge: c.r = 500)
Minimum edge distance Cmin | [Mm] 120
Spacing Scr,il | [mm] 500
Scr, L | [mm] 200
Minimum spacing ::.I:i [mm] 200
Table C84: Reduction factors for single anchors at the edge
Shear load

Performances = Hollow clay brick Brique Creuse C40
Description, installation parameters, reduction factors

perpendicular to the free edge perpendicular to the free edge
I with ¢ 2| CedgeN | b—0uo] With € 2 | GledgevL [ ] [withc 2| dedgevi
] ™ 120 1,00 :| ——p 120 0,83 :| i 120 1,00
— 1] 120 1,00 | /3 500 1,00 — 1 1 250 1,00
Injection System VMU plus for masonry
Annex C32
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Brick type: Hollow Clay brick Brique Creuse C40 — continuation

Table C85: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
]—' C— |withcz|withs=| oagin ':I_—]"" :"T with ¢ 2|with s 2| ogLn
Tension load | oo s
o 120 500 2,00 [—— 120 200 2,00
1| Jwithcz2|withs=| ogive with ¢ 2 |with s 2| agLvL
Shear load ]
i [ =
tg‘:;‘;efr:::::ézre i 120 | 500 | 2,00 120 | 200 | 2,00
N —— L
T T |withez|withs=| aguvi with c 2 |with s 2| agLvi
Shear load ]
parallel ole
to the free edge | L v 120 500 2,00 120 200 2,00
9 | B—
Table C86: Characteristic resistance under tension and shear load
Characteristic resistance with c = ¢ and s 2 s¢r
Anchorsize | Sleeve | Effective Use condition
anchorage wid d/d
depth d/d wid
wiw
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C /| 72°C/
° o 5 . o = temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
her Nrxb = Nrkp Vrib M
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N/'mm? 2
M8 VM-SH 12 80
M8 / M10/
VM-SH 16 =85
IG-M6 S 1,2 1,2 0,9 1,2 1,2 0,9 1,5
M12/M16 /
IG-M8 /1G-M10 |[YM-SH20 285

D Nrkb,c = Nrkp.c and Vrke 1 = Vrke L according to Annex C5

stones with higher strengths, the shown values are valid without conversion.

2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C82. For

Group factors, characteristic resistance and displacements

Table C87: Displacements
. her Sn/N Sno ON= SviV Svo Ov-
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12/
0,55 0,55*Vrk/ 3,5

IG-M6 — 1G-M10 all 0,13 | 0,13*Nrx/3,5 | 2%no - 1,5*3vo

M16 0,31 0,31*Vr«/ 3,5
Injection System VMU plus for masonry
Performances — Hollow clay brick Brique Creuse C40 Annex C33
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Brick type: Hollow clay brick Blocchi Leggeri
Table C88: Description
Hollow clay brick

Brick type Blocchi Leggeri
Density p [kg/dm3] | 20,60
Normalised mean >

compressive strength fo  [Nfmm7 212
Conversion factor for lower compressive

(fo/12)°5< 1,0

strengths

Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (IT)
Brick dimensions [mm] 250 x 120 x 250

Drilling method [-] Rotary drilling

Table C89: Installation parameter

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <2 <2 <2 <2 <2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 60
Spacing Scr, il | [mm] 250

Ser, L | [mm] 250
Minimum spacing Smin. 11 Tmm] 100

Smin, L

Table C90: Reduction factors for single anchors at the edge

Tension load Sheiiicad
perpendicular to the free edge perpendicular to the free edge

—I;J with ¢ 2 Oledge,N 4”—,' withc = Cledge,V.L with c 2 Oledge,V Il

] Y 60 1,00 ] — 60 0,40 :| i 60 0,40

| 120 1,00 | /1) 250 1,00 R | 120 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Blocchi Leggeri Annex C34
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick Blocchi Leggeri — continuation

Table C91: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
LT [withcz|withsz2| cgun withcz | withs 2 | agn

Tension load J o0 60 100 1,00 60 100 | 2,00

R — 120 250 2,00

_ withc 2 | withs 2| agiwve
Shear load 60 100 0.40

120 250 2,00

withc2 | withs 2 | agive
60 100 0,40

i e
perpendicular 550 100 1,00

to the free edge | |
9 250 250 2,00

i withc 2 | withs 2| oaguvi

250 100 1,00
250 250 2,00
with c 2 | with s 2 | agLvi

sheaall'gllloelad ] ole 60 100 0,40 60 100 0,40
to thz free edge | L L 120 100 1,00 120 100 | 1,00

‘ I | 120 250 2,00 120 250 2,00

Table C92: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ =2 c.-r and s = s¢r
Anchor size Sleeve | Effective Use condition
anchorage wid d/d
depth did w/d
wiw
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C [ | BO°C /| 72°C/
° o 5 . o = temperature
40°C 80°C 120°C 40°C 80°C 120°C ranges
her Nrxb = Nrkp ! VRkp !
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N/'mm? 2
M8 VM-SH 12 80
M8 / M10/
VM-SH 16 =85
IG-M6 S 0,6 0,6 0,6 0,6 0,6 0,6 3,5
M12 /M16/
IG-M8 / 1G-M10 |YM-SH 20| 285

D Nrkb,c = Nrkp.c and Vrke 1 = Vrke L according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C88. For
stones with higher strengths, the shown values are valid without conversion.

Table C93: Displacements

. Rer onI N dno N oviV dvo dve
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 —M12/
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrc /3,5 | 2*8no - 1,5%3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick Blocchi Leggeri Annex C35
Group factors, characteristic resistance and displacements
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Brick type: Hollow Clay brick Doppio Uni

compressive strength

Table C94: Description
: Hollow clay brick
Brick type Doppio Uni
Density p [kg/dm® | 20,90
Normalised mean f, [N/mm? | 228

Conversion factor for lower compressive

(fo/ 28)°5<1,0

strengths
Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (IT)
Brick dimensions [mm] 250 x 120 x 120
Drilling method [-] Rotary drilling
] ]
11)_26 __
| 250 |
Table C95: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <2 <2 <2 <2 <2
Edge distance Cor | [mm] 120 (for shear loads perpendicular to the free edge: cer = 250)
Minimum edge distance Cmin | [Mm] 100
. Scr, il | [mm] 250
Spacing Ser,1 | [mm] 120
Minimum spacing Sm_i"’ "1 [mm] 100
Smin, L
Table C96: Reduction factors for single anchors at the edge
Shear load

Performances — Hollow Clay brick Doppio Uni
Description, installation parameters, reduction factors

s e frl perpendicular to the free edge perpendicular to the free edge
—IM with ¢ 2| Oledge,N —”_J with ¢ 2 | Cledge,vL [ with ¢ = |cledge v i
] ® 100 1,00 } ——p 100 0,50 :| i 100 1,00
— 1] 120 1,00 | /11 250 1,00 1 120 1,00
Injection System VMU plus for masonry
Annex C36
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Brick type: Hollow Clay brick Doppio Uni — continuation

Table C97: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
i T |withc=|withs=]| cgin - T |withcz | withs=| agLn
eets e 100 100 1,00 100 120 | 2,00
120 250 2,00 120 120 2,00
Shear load withcz |withs 2| ogive withcz | withs 2 | agive
perpendicUlar 100 100 1 ,OO 100 100 1 ,00
to the free edge 250 | 250 | 2,00 250 | 120 | 2,00
T |withe 2 [ withs 2 with ¢ = | with s =
Shear load = , Oglvi OlgLV I
parallel 100 100 1,00 100 100 | 1,00
to the free edge 120 | 250 | 2.00 120 | 120 | 2,00
Table C98: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ = ccr and s 2 s¢r
Anchor size Sleeve | Effective Use condition
anchorage wid d/d
depth d/d wid
wiw
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C [/ | 50°C /| 72°C/
. o o . o o~ | temperature
40°C 80°C 120°C 40°C 80°C | 120°C ranges
het Nrkp = Nrkp " Vrip
[mm] [kN] [kN]
Normalised mean compressive strength fp 2 28 N/mm? 2
M8 VM-SH 12 80
M8/ M10/
IG-M6 VM-SH 16| 285 1,2 1,2 0.9 12 | 12 | o9 25
M12/M16 /
IG-M8 /1G-M10_|VM-SH20| 285

D' Nrkb.c = Nrkp.e and Vrke 11 = VRie L according to Annex C5

stones with higher strengths, the shown values are valid without conversion.

2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C94. For

Group factors, characteristic resistance and displacements

Table C99: Displacements
. her on /N Sno ONe Sv/V dvo Sv-
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12 /
0,55 0,55*Vrk/ 3,5

IG-M6 — 1G-M10 all 0,13 | 0,13*Nrc/3,5 | 2*3no Rk 1,5*3vo

M16 0,31 0,31*Vr«/ 3,5
Injection System VMU plus for masonry
Performances — Hollow Clay brick Doppio Uni Annex C37
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Table C100: Description

Brick type: Hollow clay brick Coriso WS07 with insulation

Hollow clay brick

compressive strength

Brick type Coriso WS07
Insulation material Rock wool
Density p [kg/dm | 20,55
Normalised mean fo [N/mm?] |26

Conversion factor for lower compressive

(fo / 6)°5< 1,0

!

II
Wit Bemmuais § g
|

[l

Il ][
N I )
N aegliNy e gl )

T ==

.y A
i 248

strengths
Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Unipor (DE)
Brick dimensions [mm] 248 x 365 x 249
Drilling method [-] Rotary drilling
W el 41;\\ —
| 110

Description, installation parameters, reduction factors

D.},:L\_ L =X
14 pq 7
365
Table C101: Installation parameter

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 <5
Edge distance Cer | [Mmm] 120 (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mmm] 50
Spacin Scr, Il | [mm] 250

pacing Ser.1 | [mm] 250
Minimum spacing sm_i"’ "1 [mm] 50

Smin, L
Table C102: Reduction factors for single anchors at the edge
Tension load . Shear load .
perpendicular to the free edge perpendicular to the free edge
LT |withc2| dedgen | ———JL____T [ withc= | cedgevL with ¢ 2 |ctedge v i
] ™ 50 1,00 :| —— 50 0,30 :| i 50 1,00
— 11 120 1,00 | /11— 250 1,00 1 120 1,00
Injection System VMU plus for masonry
Performances - Hollow clay brick Coriso WS07 Annex C38
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Brick type: Hollow clay brick Coriso WS07 with insulation — continuation

Table C103: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint

withc = |withs=| ogun ) A | B withc 2z | withs = | agin

Tension load 50 50 1,50 50 50 1,00
120 250 2,00 120 250 2,00

A1 |withc = |withs=| ogiwvs withcz [ with s 2 | agrve

) :r';*:?"'d';z‘i'ar N o] |50 50 0,40 50 50 | 0,40
250 50 1,00 250 50 1,20

to the free edge

250 250 2,00
with ¢ 2 | with s 2 | agLv

~—————L | 250 | 250 | 2,00
withc 2 [withs 2| aguvi

Shear load
el ole 50 50 1,65 50 50 | 1,00
v
to the free edge | = 120 | 250 | 2,00 120 | 250 | 2,00

Table C104: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ = ccr and s 2 ser
Anchor size Sleeve | Effective Use condition
anchorage d/d
VM-SH 1™ epth did wid wid
wiw
wiw
24°C /[ | B0°C/ | 72°C/ | 24°C [ | 50°C [ | 72°C/ tempzlrlature
40°C 80°C 120°C 40°C 80°C | 120°C ranges
her NRrkb = NRkp " VRkb "
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 6 N/'mm? 2
M8 VM-SH 12 80
M8/ M10/
IG-M6 VM-SH 16| 285 1,5 15 15 | 15 | 15 | 15 5.0
M12/M16 /
IG-M8 / IG-M10| YM-SH 20| 285

' Nrkb.c = NRrkpe and Vrke it = Vrke 1 according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C100. For
stones with higher strengths, the shown values are valid without conversion.

Table C105: Displacements

. her on/N Ono ONe SviV dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12/
0,55 0,55*Vrk/ 3,5
|G-Mé6 — 1G-M10 all 0,13 0,13*Nrc/3,5 | 2*8no 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick Coriso WS07 with insulation Annex C39

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick T7 MW with insulation
Table C106: Description
. Hollow clay brick
Brick type T7 MW
Insulation material Rock wool
Density p [kg/dm?®] |=2059 A
Normalised mean 5 v
compressive strength fo  [Nmm7 |28 f
Conversion factor for lower compressive (fo/ 8)05 < 1.0 2
strengths )
Norm [-] EN 771-1:2011+A1.2015 1 2
Producer (country code) [-] e.g. Wienerberger (DE) -
Brick dimensions [mm] 248 x 365 x 249
Drilling method [] Rotary drilling
__ﬁ/-=\__~/,=\__/=\r_,_ T
=-__-E - & K ©
= — ’— e R
| =l e ey | 7' 1
15_| [37][_13 !
. 365 _
Table C107: Installation parameter
Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 <5
Edge distance Cer, [mm] 120 (2 her)
(under fire exposure) (Ceri) (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 50
Spacing (under fire Ser, 1 (Serfi, 1) | [mm] 250 (4 her)
exposure) Scr, L(Sersi, 1) | [mm] 250 (4 her)
Minimum spacing Smin, II; Smin, 1 | [Mm] 50
Table C108: Reduction factors for single anchors at the edge
. Shear load
lenete lest perpendicular to the free edge perpendicular to the free edge
1T |withc2| dedgen | ——] withc= | dedgeve | | [ — with € 2 [ ctedge,v 1l
] ™ 50 1,00 :| —— 50 0,35 50 1,00
— 11 120 1,00 | /) 250 1,00 120 1,00
Injection System VMU plus for masonry
Performances - Hollow clay brick T7 MW Annex C40
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick T7 MW with insulation — continuation

Table C109: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
T T |withcz|withs2| agun g with c 2 |with s 2| ogLn

50 50 1,40 50 50 1,15
120 250 2,00 120 250 2,00

withc = | withs=| ogive with c 2 |with s 2| ogLvL
50 50 0,60 50 50 0,40
250 50 1,55 250 50 1,00
250 250 2,00 250 250 2,00
withc 2 | withs 2| oguvi with c 2 |with s 2| agivi
50 50 2,00 50 50 1,20

120 250 2,00 120 250 2,00

Tension load

Shear load
perpendicular
to the free edge

Shear load
parallel
to the free edge

Table C110: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ = cr and s 2 ser
Use condition

Anchor size Sleeve Effective

anchorage

depthg d/d “l'v"f“,’v gv:lglv
ranges
hef Nrkb = Nrkp VRkb !

[mm] [kN] [kN]

Normalised mean compressive strength f, 2 8 NNmm? 2
M8 VM-SH 12 80
M8 / M10/ 1G-M6|VM-SH 16 > 85 3,0
2,0 2,0 1,5 2,0 2,0 1,5

M12 /1G-M8 VM-SH 20 z 85
M16/1G-M10 |VM-SH 20 =85 4,5

' NRrkb,e = NRip,e @and Vrke il = VRke L according to Annex C5
2 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C106. For
stones with higher strengths, the shown values are valid without conversion.

Table C111: Displacements

. het on/N Ono ONe SviV dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 - M12/
0,55 0,55*Vr«/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrc /3,5 | 2*no 1,5*8vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performance Annex C41

Performances — Hollow clay brick T7 MW
Group factors, characteristic resistances and displacements
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Table C112: Characteristic resistance under fire exposure

Characteristic resistance under fire exposure

Performances — Hollow clay brick T7 MW with insulation

LGN Characteristic resistance
anchorage N = N iy
. de th Rk,b,fi = INRkp,fi = VRKb,fi
Anchor size | Sleeve P
her R30 RO |  Roo R120
[mm] [kN]

M8 / M10 /IG-M6 [ VM-SH 16 130 <
no perrormance

MI2/M16/ |\ ool s 130 0.64 0,37 0,11 assessed

IG-M8 IG-M10 -

Injection System VMU plus for masonry

Annex C42
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Brick type: Hollow clay brick T8 P with insulation
Table C113: Description

Brick type Hollow clay brick T8 P .
Insulation material Perlite -_— “'m;ﬁ%m
Density p [kg/dm?] | = 0,56 fie - R
Normalised mean 2 | s I '
compressive strength fo  IN/mm7 |26
Conversion factor for lower compressive (fs/ 6)°5 < 1,0
strengths A
Norm [-] EN 771-1:2011+A1:2015 A 118
Producer (country code) [-] e.g. Wienerberger (DE) Sl -
Brick dimensions [mm] 248 x 365 x 249
Drilling method [-] Rotary drilling
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Table C114: Installation parameter

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <4 <4 <10 <10 <4 <4 <4
Edge distance Cor | [MmM] 120 (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge distance Cmin | [Mm] 50
. Ser,l | [mm] 250
Spacing sor 1 | [mm] 250
Minimum spacing Smin 1 rrm] 50
Smin, L
Table C115: Reduction factors for single anchors at the edge
Tension load St e
perpendicular to the free edge perpendicular to the free edge
L 1T T |with c 2| CledgenN gl_J withc= | Qedgeve | | T[T |with ¢ 2| Cedge, V1
i| [ ] 50 1,00 ] == 50 0,25 i| i 50 1,00
| 120 1,00 | — 1] 250 1,00 I 120 1,00
Injection System VMU plus for masonry
Annex C43

Performances — Hollow Clay brick T8 P with insulation
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick T8 P-— continuation

Table C116: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
i ‘ . withc=|withs=| agun _ with ¢ 2 |with s 2| ogin
50 50 1,30 50 50 1,10

Tension load

120 250 2,00 120 250 2,00

with c 2|with s 2| ogive

withc 2 | withs 2| ogive

Shear load 50 50 0.40

- 50 50 0,30
perpendicular 250 50 1,35

250 50 1,20

to the free edge
250 250 2,00

T T withcz |withsz| aguvi
50 50 1,70

250 250 2,00
withcz|withs 2| agivi
50 50 1,00

Shear load
parallel

to the free edge

120 250 2,00 120 250 2,00

Table C117: Characteristic resistance under tension and shear load

Characteristic resistance with c 2 c.r and s 2 s¢r
Anchor size Sleeve Effective Use condition
anchorage d/d
depth did v":ffv wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
40°C | 80°C | 120°C | 40°C | so°c | 120°c | temperature
ranges
her Nrkb = Nrkp " Vrp
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 6 N'mm? 2
M8 VM-SH 12 80
M8/ M10/
IG-M6 VM-SH 16 2 85 1,5 1,5 1,5 1,5 1,5 1,6 45
M12/
YA VM-SH20 | =285
M16 / VM-SH20 | =285 2.5 25 20 | 25 | 25 | 20 7.0
IG-M1 O - H) 1 ) ) H 1 1

' NRkb,e = NRkp,e and Vrke 1 = VRkc L according to Annex C5
2 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C113. For
stones with higher strengths, the shown values are valid without conversion.

Table C118: Displacements

. her AL Ono ON- SvlV dvo Ov-
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 —M12 /
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 all 0,13 0,13*Nrk /3,5 | 2*8no - 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances — Hollow Clay brick T8 P with insulation Annex C44

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Thermoplan MZ90-G with insulation
Table C119: Installation parameter

Hollow clay brick

SCES Thermoplan MZ90-G
Insulation material Rock wool
Density p [kg/dm?] | 20,68

Normalised mean
compressive strength
Conversion factor for lower compressive

fo [N/mm?] | 212

(fo/ 12)°5<1,0

strengths

Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Mein Ziegelhaus (DE)
Brick dimensions [mm] 248 x 365 x 249

Drilling method [-] Rotary drilling

Table C120: Installation parameter

Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <4 <4 <10 <10 <4 <4 <4
Edge distance Cer | [Mmm] 120 (for shear loads perpendicular to the free edge: ¢r = 250)
Minimum edge distance Cmin | [Mm] 50
Spacing Scr,il | [mm] 250

Scr, L | [mm] 250
Minimum spacing ::n"l':l [mm] 50

Table C121: Reduction factors for single anchors at the edge

Tension load Shearicad
perpendicular to the free edge perpendicular to the free edge

L JL____| |withc=| dedgen | T[] with ¢ 2 | Otedge vl with € 2 | ttedge,v i

] ® 50 1,00 J - 50 0,25 :| i 50 1,00

— 11 120 1,00 |1 250 1,00 — 120 1,00
Injection System VMU plus for masonry
Performances - Hollow clay brick Thermoplan MZ90-G Annex C45
Description, installation parameters, reduction factors
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Brick type: Lochziegel Thermoplan MZ90-G — continuation

Table C122: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
1T |withcz |withs2| agun T T |withcz|withs 2| ogin

50 50 1,00 50 50 1,00

Tension load

120 250 2,00 120 250 2,00

with c 2 |with s 2| ogLvL
50 50 0,50

g | E— withc 2 | withs = | ogive
Shear load M 50 50 075

erpendicular
PeTP 250 50 2.00 250 | 50 | 1.70

to the free edge
250 250 2,00

=T | withc = [ with s = | aguys

250 250 2,00
with c 2 |with s 2| agi v

Shear load
parallel ole 50 50 1,65 50 50 1,15
R = = 120 | 250 | 2,00 120 | 250 | 2,00

Table C123: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ 2 ccr and s = s¢r
Anchor size Sleeve Effective Use condition
anchorage /d d/d
depth did “:v"IW wid
w/w
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 60°C/ | 72°C/
o o o o o o temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Nrkb = Nrkp " Vrip !
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 12 N'mm? 2
M8 VM-SH 12 80
M8 / M10/
IG-M6 VM-SH 16 285 3.0 3.0 25 | 30 | 30 | 25 40
M12/
IG-M8 VM-SH 20 > 85
M16 /
IG-M10 VM-SH 20 > 85 3,5 3,5 3,0 3,5 3,5 3,0 7.5

D' Nrkb.c = Nrkp.e and Vrke 1l = VRie L according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C119. For
stones with higher strengths, the shown values are valid without conversion.

Table C124: Displacements

. het on/N Ono ON= ov/V dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/KN] [mm] [mm]
M8 -M12/
0,55 0,55*Vrk/ 3,5
IG-M86 — 1G-M10 all 013 | 0,13*Nre/3,5 | 2*8no " 1,5%8v0
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick Thermoplan MZ90-G with insulation Annex C46

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Poroton FZ7,5 with insulation
Table C125: Description

Hollow clay brick

SCES Poroton FZ7,5
Insulation material Rock wool
Density p [kg/dm® | 20,70

Normalised mean 2
. 2

compressive strength fo  IN/mmc] 8

Conversion factor for lower compressive

(fo/8)°5<1,0

strengths

Norm [-] EN 771-1:2011+A1.2015
Producer (country code) [-] e.g. Schlagmann (DE)
Brick dimensions [mm] 248 x 365 x 249

Drilling method [-] Rotary drilling

210

>13
L]
L
|
|
248

L 365 (425) (490) N
Table C126: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 <5
Edge distance Cer, [mm] 120 (2 her)
(under fire exposure) (Ceri) (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 50
Spacing (under fire Ser, Il {Serfi,n) | [mm] 250 (4 her)
exposure) Ser, L (Serf, 1) | [mm] 250 (4 her)
Minimum Spacing Smin, Il; Smin, 1 | [MmM] 50

Table C127: Reduction factors for single anchors at the edge

. Shear load
LT IEEL perpendicular to the free edge perpendicular to the free edge

1 with € 2| Oledge,N ] with ¢ 2 | Oledge,vL with ¢ 2| Gedge,v i

] ® 50 1,00 :| == 50 0,35 :| * 50 1,00

| D 120 1,00 | /111 250 1,00 — 120 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick FZ7,5 MW Annex C47
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick FZ7,5 with insulation — continuation
Table C128: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
T withc = |withs=| agun S| S— with ¢ = |with s 2| cgLn
Tension load L e 50 50 1,40 :l : 50 50 1,15
[ E—— 120 250 2,00 S — | — 120 250 2,00

Shear load rin:f with c 2 | with s 2 COgll VL +——7T with ¢ 2 |with s 2 OlgL VL
perpendicular } M 50 50 0,60 i Ol 50 50 0,40
to the free edge | ——1 250 50 1,55 o= 250 | 50 | 1,00
250 250 2,00 T 250 250 2,00

Shear load E—T—T |withcz|withs=| aguvi 7 |withc2|withs 2| agiva
parallel i S)e 50 50 2,00 :; 50 50 1,20
to the free edge S E—— 120 250 2,00 ] 120 250 2,00

Table C129: Characteristic resistance under tension and shear load

Characteristic resistance with c 2 cr and s = s¢r
Use condition

Anchor size Sleeve Effective a/d
anchorage wid
depth d/d wiw w/d
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C /
40°C | 80°C | 120°C | 40°C | 8o°C | 120°c | t€mperature
ranges
her Nrib = Nrkp Vrkb "
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 8 NNmm? 2
M8 VM-SH 12 80
M8 / M10/ |G-M6|VM-SH 16 285 3,0
M12 / 1G-M8 VM-SH 20 285 2,0 2.0 15 2.0 2.0 15
M16 / 1G-M10 VM-SH 20 285 4.5

' NRrkb,c = NRkpc @and Vrke il = VRke L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C125. For
stones with higher strengths, the shown values are valid without conversion.

Table C130: Displacements

. her on/N Ono ONe SviV dvo e
ST Imm] | [mm/kN] [mm] mm] | [mm/kN] [mm] [mm]
M8 —M12/ .
IG-M6 — 1G-M10 all 0,13 0,13*Nrc /3,5 | 2*8no 0.5 0.55Vrk/3.5 | 4 gugi
M16 0,31 0,31*Vr«/ 3,5
Table C131: Characteristic resistance under fire exposure
Effective Characteristic resistance
Anchor size Sleeve anchorage Nrkbfi = Nrkpfi = VRkb fi
depth i o o
het R30 | R60 | R90 | R120
[mm] [kN]
M8/ M10 /IG-M6 |VM-SH 16 130 no performance
M12/M16 / 0,64 0,37 0,11
IG-M8 IG-M10 VM-SH 20| =130 assessed

Injection System VMU plus for masonry

Performance - Hollow clay brick FZ7,5 MW Annex C48
Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Poroton FZ9 with insulation
Table C132: Description

Brick type

Hollow clay brick
Poroton FZ9

compressive strength

Insulation material Rock wool
Density p [kg/dm® | 20,90
Normalised mean £, [N/mm2] | 210

strengths

Conversion factor for lower compressive

(fo / 10)°5< 1,0

Norm

EN 771-1:2011+A1:2015

Producer (country

code)

e.g. Schlagmann (DE)

Brick dimensions

248 x 365 x 249

Drilling method

Rotary drilling

<
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219,6

248

Performances — Hollow clay brick FZ9 MW with insulation
Description, installation parameters, reduction factors

L 2198 L 365 N
Table C133: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 <5
Edge distance Cer; [mm] 120 (2 her)
(under fire exposure) (Cori) (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 50
Spacing (under fire Ser, 1 (Serfi, 1) | [mm] 250 (4 her)
exposure) Ser, L (Serf, 1) | [mm] 250 (4 her)
Minimum spacing Smin,Il; Smin,L | [Mm] 50
Table C134: Reduction factors for single anchors at the edge
. Shear load
LT IEEL perpendicular to the free edge perpendicular to the free edge
1 with € 2| Oledge,N ] with ¢ 2 | Oledge,vL with ¢ 2| Gedge,v i
] °® 50 1,00 } ——> 50 0,35 :| * 50 1,00
— 11 120 1,00 | M1 250 1,00 —— 120 1,00
Injection System VMU plus for masonry
Annex C49
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Brick type: Hollow clay brick FZ9 with insulation — continuation
Table C135: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
 S—| — withc= | withs=| cgun 7 |withcz|withs2| ogLn
Tension load oo 50 50 1,40 i : 50 50 1,15
= [ 120 250 2,00  —— 120 250 2,00
withcz | withs=| cgnve - with ¢ 2 |with s 2| g vi
IT L T L
p:rgi?l';lli‘::i?ar I 50 50 0,60 ] ., 50 50 0,40
L 250 50 1,55 o 250 50 1,00
tothefree edge | —1T—1 250 | 250 | 2,00 e 250 | 250 | 2.00
Shear load  E— | — withc 2 | withs 2| oaguvi  — — with c 2 |with s 2| agivi
parallel oo 50 50 2.00 ] } 50 50 | 1.20
to the free edge e T— 120 250 2,00 — 120 250 2,00
Table C136: Characteristic resistance under tension and shear load
Characteristic resistance with c 2 cr and s = s¢r
Anchor size Sleeve Effective LESiulltich a/d
anchorage wid
depth d/d wiw w/d
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
40°C | 80°C | 120°C | 40°C | 80°C | 120°c | temperature
ranges
her Nrib = Nrkp Vrkb "
[mm] [kN] [kN]
Normalised mean compressive strength f» 2 10 NNmm? 2
M8 VM-SH 12 80
M8 / M10/ |G-M6|VM-SH 16 285 3,0
M12 / 1G-M8 VM-SH 20 = 85 2,0 2.0 15 2.0 2.0 15
M16 / 1G-M10 VM-SH 20 285 4.5

' NRrkb,c = NRkpc @and Vrke il = VRke L according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C132. For
stones with higher strengths, the shown values are valid without conversion.

Table C137: Displacements

. her on/ N dno ONe SviV dvo Ove
AIEDR D) Imm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 -M12/ .
IG-M6 — 1G-M10 all 0,13 0,13*Nrc /3,5 | 2*Sno 0,55 0.55Wrk/3.5 | 4 55
M16 0,31 0,31*Vrk/ 3,5
Table C138: Characteristic resistance under fire exposure
Effective Characteristic resistance
Anchor size Sleeve HElioigge Nrkbfi = Nrkpfi = VRkb fi
depth - % -
het R30 | R60 | R90 | R120
[mm] [kN]
M8 / M10 /IG-M6 |VM-SH 16 130 no performance
M12/M16 / 0,64 0,37 0,11
IG-M8 IG-M10 VM-SH 20| =130 assessed
Injection System VMU plus for masonry
Performance — Hollow clay brick FZ9 Annex C50

Group factors, characteristic resistance and displacements
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Brick type: Hollow clay brick Poroton S9 with insulation
Table C139: Description

Hollow clay brick

L Poroton S9
Insulation material Perlite
Density p [kg/dm?] | 20,85

Normalised mean 7|
compressive strength fo  IN/mm ) 212
Conversion factor for lower compressive (Fo/ 12)°55 1,0

strengths

Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Schlagmann (DE)
Brick dimensions [mm] 248 x 365 x 249

Drilling method [-] Rotary drilling

Table C140: Installation parameter

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <5 <5 <10 <10 <5 <5 <5
Edge distance Cer | [mMm] 120 (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 50
Spacin Ser,it | [mm] 250
pacing Ser.1 | [mm] 250
Minimum spacing :m_i"’l [mm] 50
Table C141: Reduction factors for single anchors at the edge
Tension load iz 1R
perpendicular to the free edge perpendicular to the free edge
Il ,I with ¢ 2 Oledge,N Il ,I with ¢ = Cledge, VL Il ,I with ¢ 2 COledge,V I
50 1,00 ] ——p 50 0,30 50 1,00
120 1,00 | 3 250 1,00 ) 120 1,00

Injection System VMU plus for masonry

Performances — Hollow Clay brick Poroton S9

Description, installation parameters, reduction factors Annex C51
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Brick type: Hollow clay brick Poroton S9 with insulation — continuation

Table C142: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
LT |withcz|withsz| oagun | T T [withc=|withs=| ocgn

m r | withc>|withs2| agive withc 2| withs 2| ag1v.

L]
[ )
1 1 | 120 | 250 | 200 |F—— ) | 120 | 250 | 2,00
[ ]
]

Shear I_oad m i 50 50 0.40 50 50 0,40

b5 th froo odge | UL o] [ 250 | s0 | 100 | || | [250 | s0 | 1.20
T 1 [ 250 250 2,00 I L | 250 | 250 | 2,00

Shear load - TT T |withcz|withs>| aguvy | I T |withc2|withs>| ogLvi
parallel ole 50 50 1,65 t 50 50 1,00

to the free edge | ——"L— | 59 250 | 2000 | ———=—= | 120 | 250 | 2,00

Table C143: Characteristic resistance under tension and shear load

Characteristic resistance with c = cer and s 2 ser
Anchor size Sleeve | Effective Use condition
anchorage d/d
depth did wid wid
wiw WY
24°C /[ | 50°C/ | 72°C/ | 24°C /| 50°C/ | 72°C / tempzlrlature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
her NRrkb = Nrkp VRkb "
[mm] [kN] [kN]
Normalised mean compressive strength f, 212 N/mm? 2
M8 VM-SH 12 80
M8/ M10/
IG-M6 VM-SH 16| 285 1,5 15 15 | 15 | 15 | 15 5.0
M12/M16 /
IG-M8 /I1G-M10 |VM-SH 20| 285

' Nrkb.c = NRrkpe and Vrke it = Vrke 1 according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C139. For
stones with higher strengths, the shown values are valid without conversion.

Table C144: Displacements

) her on/N Ono O ov/V Ovo Ov
Anchor size
[mm] [mm/KN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12/
0,55 0,55*Vrk/ 3,5
IG-M6 - 1G-M10 all 0,13 0,13*Nrk /3,5 | 2*8no ™ 1,5*8vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances — Hollow Clay brick Poroton S9 Annex C52

Group factors, characteristic resistance and displacements
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Table C145: Description

Brick type: Hollow clay brick Thermopor TV8+ with insulation

Hollow clay brick

compressive strength

Brick type Thermopor TV8+
Insulation material Rock wool
Density p [kg/dm®] | 20,70
Normalised mean fo  [N/mm?] | =10

Conversion factor for lower compressive

(fo/ 10)°5< 1,0

strengths

Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] ?ng)THERMOPOR GmbH
Brick dimensions [mm] 247 x 365 x 249

Drilling method [-] Rotary drilling

Performances — Hollow Clay brick Thermopor TV8+
Description, installation parameters, reduction factors

l [
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Table C146: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [NmM] <4 <4 <10 <10 <4 <4 <4
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge distance Cmin | [Mmm] 50
Spacin Ser,it | [mm] 250
pacing Ser. 1 | [mm] 250
Minimum spacing Smin. 1| [mm] 50
Smin, L
Table C147: Reduction factors for single anchors at the edge
Tension load e (e
perpendicular to the free edge perpendicular to the free edge
—“—J with ¢ 2| Oledge,N —“_J with ¢ 2 | Oledge,vL —”—J with ¢ 2| dedge, v
:| PY 50 1,00 ] ——p 50 0,25 ] & 50 1,00
O B 120 1,00 | 1 250 1,00 ] 120 1,00
Injection System VMU plus for masonry
Annex C53
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Brick type: Hollow clay brick Thermopor TV8+ with insulation — continuation

Table C148: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
LT |withcz|withs=| oagun | LI T [withc=|withs=| ocgn
120 250 2,00 1] 120 250 2,00

withc> [withs> | aguv: | = JL_ T |withc>|withs>| og1 v

Shear load ]
! 50 50 075 ° 50 50 | 0.50
dicul o> - ,
perpendicurar 250 50 2.00 ° 250 | 50 | 1.70

to the free edge | L -
9| === [250 | 250 | 200 l 250 | 250 | 2,00

Il I |withcz2|withsz| aguvi | —JL___T |withcz|withs=| agivi

Shear load
parallel ole 50 50 1,65 t 50 50 1,15
L 4
to the free edge | - 120 250 2,00 e 120 250 200

Table C149: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ = c¢r and s 2 s¢r

Anchor size Sleeve | Effective Use condition
anchorage /d d/d
depth d/d v":lw wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | B0O°C/ | 72°C/
40°C | 80°C | 120°C | 40°C | 80°C | 120°C | temperature
ranges
her Nrkb = Nrkp " Vrkp !
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 10 N/'mm? 2
M8 VM-SH 12 80
M8 / M10/
IG-M6 VM-SH16 | 285 3,0 3.0 25 | 30 | 30 | 25 35
M12/
GM8 VM-SH20 | 285
M16 /
IG-M10 VM-SH 20 =85 3,5 3,5 3,0 3,6 3,5 3,0 7,0

' Nrkpb.e = Nrkpe and Vrke it = Vrke 1 according to Annex C5
2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C145. For
stones with higher strengths, the shown values are valid without conversion.

Table C150: Displacements

. het on/N Sno O Sv/V dvo e
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 —M12/
0,55 0,55*VRrk/ 3,5
IG-Mé — IG-M10 all 0,13 0,13*Nrc /3,5 | 2%8no 1,5*3vo
M16 0,31 0,31*Vrk/ 3,5

Injection System VMU plus for masonry

Performances — Hollow Clay brick Thermopor TV8+ Annex C54
Group factors, characteristic resistance and displacements
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Brick type: Hollow light weight concrete brick HBL 16DF
Table C151: Description

. Hollow light weight concrete
Srickitype brick HBL 16DF
Density p [kg/dm?® [21,0

Normalised mean 7 | >
compressive strength fo  [N/mm7] | 23,1
Conversion factor for lower compressive

(fo/3,1)%5<1,0

strengths

Norm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. KLB Klimaleichtblock (DE)
Brick dimensions [mm] 500 x 250 x 240

Drilling method [-] Rotary drilling

OOC D00
( ) ( )

OOC OO0

|25| 50 _|25| 40 |25 50 |25
240

125!30! 185 Lso 185 !30 }25
425| 5025 50_[25 125 |25/ 50 |25 50 _|42.5
13 \ \ 497

Table C152: Installation parameter

Anchor size M3 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <5 <5 <2 <5 <5
Edge distance 120 (2 hef)

(under fire exposure) (for shear loads perpendicular to the free edge: cor = 250)
Minimum edge

Cer. (Cerfi) | [MmM]

distance Cmin | [mm] 50
Spacing (under fire Scr, 11 (Serfi,n) | [mm] 500 (4 her)
exposure) Scr, 1 (Serfi, L) [mm] 250 (4 hef)
Minimum spacing Smin, I; Smin, 1 | [Mm] 50

Table C153: Reduction factors for single anchors at the edge

Tension load Shearica
perpendicular to the free edge perpendicular to the free edge
L JL__ ] |withc2| dedgen | I T |[withc=| OedgevL with ¢ 2| Gledge, v 1I
] ° 50 1,00 :| == 50 0,30 :| i 50 1,00
R 120 1,00 | 1 250 1,00 1 120 1,00
Injection System VMU plus for masonry
Annex C55

Performances — Hollow light weight concrete brick HBL 16DF
Description, installation parameters, reduction factors
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Brick type: Hollow light weight concrete brick HBL 16DF — continuation
Table C154: Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
S| E— withcz|withs=| agun | T=—C— with c =2 |with s 2| ogLn
Tension load LA 50 50 2,00 ] : 50 50 1,55
r T— 120 500 2,00 S —— 120 250 2,00
- > . > o _ = 2 = 2
Shearload | oy [MERRMERE Gk il B
erpendicular o ' ] o :
tgthe free edge i 120 50 2,00 - 120 50 1,15
e — 120 500 2,00 120 250 | 2,00
. ST - — - = ST =
Shear load T withc = [withs 2| aguyvi ‘ T with c 2 |with s 2| agivi
50 50 1,30 |
parallel oo 120 250 500 | 50 50 1,00
to the free edge P : e —
S 120 500 2,00 120 250 2,00
Table C155: Characteristic resistance under tension and shear load
Characteristic resistance with c 2 ¢cr and s = s¢r
Anchor size Sleeve | Effective Use.condition a/d
anchorage w/d
VM-SH d/d wid
depth wiw wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C [/ | 72°C/
o o . o o . temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
hes Nrkb = Nrkp " VRkp "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 3,1 N'mm? 2
M8 / M10/IG-M6 [VM-SH 16| =85 1,2 1,2 0,9 1,2 1,2 0,9 2,0
M12 / 1G-M8 VM-SH 20 =85 3,0
M16 /IG-M10  |[VM-SH 20 =85 1.5 15 12 15 1.5 1.2 50

' Nrkb.c = NRrkpe @and VRrke il = VRke L according to Annex C5

stones with higher strengths, the shown values are valid without conversion.

Table C156: Displacements

2) For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C151. For

Group factors, characteristic resistance and displacements

. het on/N Ono O Sv/V dvo Oy
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12/ .
IG-M6 — IG-M10 all 013 | 013*Nrc/3,5 | 2o 0,58 0.35°VRe/3.5 | 1 5%v0
M16 0,31 0,31*Vrk/ 3,5
Table C157: Characteristic resistance under fire exposure
Effﬁctlve Characteristic resistance
Anchor size Sleeve anchorage NRrkbfi = NRkpfi = VRpb,fi
depth - P ~
het R30 | R60 | R90 | R120
[mm] [kN]
M8 / M10 /IG-M6 |VM-SH 16 130 029 0.21 no performance f
M12/1G-M8  [VM-SH 20| =130 ’ ' assessed | O periormance
assessed
M16 / IG-M10 VM-SH 20 2130 0,29 0,21 0,12
Injection System VMU plus for masonry
Performances - Hollow light weight concrete brick HBL 16DF Annex C56
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Table C158: Description

Brick type: Hollow concrete brick Bloc Creux B40

Brick type

Hollow concrete brick
Bloc Creux B40

Density p [kg/dm?] | 20,8

Normalised mean 5
compressive strength fo  [N/mm?] | 252

Conversion factor for lower compressive (fo/5.2°5< 1,0

strengths

Norm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. Leroux (FR)

Brick dimensions [mm] 500 x 200 x 200

Drilling method [-] Rotary drilling

S

\_|
!1 7|

72

Tension load

perpendicular to the free edge

=8
N
C O
_171 130 !171 130 !171 130 7|
B 495 _
Table C159: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <4 <4 <4 <4 <4 <4 <4
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: cor = 170)
Minimum edge distance Cmin | [Mmm] 50
. Scr, il | [mm] 170
Spacing Ser.1 | [mm] 200
Minimum spacing sm_i"’ "1 [mm] 50
Smin, L
Table C160: Reduction factors for single anchors at the edge
Shear load

perpendicular to the free edge

Performances — Hollow concrete brick Bloc Creux B40
Description, installation parameters, reduction factors

e with ¢ 2| OledgeN with ¢ 2 | Cledge,vL S | E— with € 2 | Cledge,v i
L 50 1,00 :| = 50 0,35 ] i 50 1,00
120 | 1,00 N E—— 170 1,00 i —1— 120 1,00
Injection System VMU plus for masonry
Annex C57
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Brick type: Hollow concrete brick Bloc Creux B40 — continuation

Table C161: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
_ withc = |withs=| ogun _ | I |withcz|withs2| agin
Tension load e 50 50 1,50 [ 50 50 1,40
| 50 170 2,00 | L 50 200 2,00
i | 120 170 2,00 I 1 120 200 2,00
_ I withc 2 | withs = | oagive with ¢ = |with s 2| ogLve
Shear load m m
erpendicular 50 50 0,55 ® 50 50 0,35
gl — 120 50 1,30 o 120 | 50 | 0,85
to the free edge | L
1l 120 170 200 | 4—-——H 120 200 2,00
T I |withcz|withs2| aguvi | L with c 2 |with s 2| agivi
Shear load M m
50 50 1,00
parallel ole 50 50 1,10
to the free edge | L A 4 - 20 200 2,00
120 170 2,00 | 120 200 2,00
Table C162: Characteristic resistance under tension and shear load
Characteristic resistance with ¢ = c.- and s 2 ser
Anchor size Sleeve | Effective Use condition
anchorage d/d
VM-SH depth did il w/d
wiw
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C /| 50°C/ | 72°C/
o 9 = N o S temperature
40°C 80°C 120°C | 40°C | 80°C | 120°C ranges
hef Nrxb = Nrkp VRkp !
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 5,2 NNmm? 2
:\és_(ngmo VM-SH 16 130
2,0 1,5 1,2 20 1,5 1,2 6,0
MI2/M16 | ymsH20| 2130
IG-M8 /IG-M10 B

' NRrkb,c = NRip.e @and Vrke il = VRke L according to Annex C5

stones with higher strengths, the shown values are valid without conversion.

Table C163: Displacements

2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C158. For

Group factors, characteristic resistance and displacements

. her on/N Ono ON= SviV dvo Ove
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12/
0,55 0,55*Vrk/ 3,5

|G-Mé6 — 1G-M10 all 0,13 0,13*Nrc/3,5 | 2*8no 1,5*3vo

M16 0,31 0,31*Vrk/ 3,5
Injection System VMU plus for masonry
Performances — Hollow concrete brick Bloc Creux B40 Annex C58
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Brick type: Solid light weight concrete brick VBL
Table C164: Description

Solid light weight
concrete brick VBL
Density p [kg/dm3] | 20,6

Normalised mean >

compressive strength fo  [Nfmm7] | 22
Conversion factor for lower compressive

Brick type

(fo/2)*°<1,0

strengths
Norm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. Bisotherm (DE)
Brick dimensions [mm] 2240x300x 113
Drilling method [-] Rotary drilling
Table C165: Installation parameter

Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] <2 <2 <2 <2 <2 <2 <2
Edge distance Cor | [mm] 150
Minimum edge distance Cmin | [Mm] 60
Spacing Ser,l | [mm] 300

Ser, L [mm] 300
Minimum spacing Smin 11 rram 120

Smin, L

Table C166: Reduction factors for single anchors at the edge

Tension load S
perpendicular to the free edge perpendicular to the free edge
—“_J with ¢ 2| dledge,N I I_J withc2 | cedgeve | | [ with ¢ 2| cledge, v 1i
] ™ 60 1,00 :| —a— 60 0,25 i 60 0,40
— 11 150 1,00 | 11 150 1,00 1| 100 1,00

Table C167: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
| withc 2 |withs=| ogun withc = |withs 2| agLn

Tension load o0 60 120 1,00 60 120 | 1,00

——— | 150 300 | 2,00

1 | withc = |withs 2| aguve

Shear load ] 60 120 0,25
dicul PPN '
perpendicular 150 120 1,00

to the free edge | L
9 ' 1l 150 300 2,00

] withc 2 |withs 2| oguvu

150 300 2,00

with ¢ 2 |with s 2| ogLvL
60 120 0,25
150 120 1,00
150 300 2,00

withcz|withs 2| agLvi

Sheaarglll?a?d ] ole 60 120 | 040 60 120 | 0,40
to thz free edge | L A 4 100 120 1,00 100 120 | 1,00

' 150 300 2,00 150 300 2,00

Injection System VMU plus for masonry

Performances - Solid light weight concrete brick VBL Annex C59
Description, installation parameters, reduction- and group factors
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Brick type: Solid light weight concrete brick VBL — continuation
Table C168: Characteristic resistance under tension and shear load

Characteristic resistance with c = c;r and s 2 s¢r
Anchor size Sleeve | Effective Use condition
anchorage d/d
VM-SH | ™ japth did wid wid
wiw
w/w
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
o o o o o 5 temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
her Nrkb = Nrkp " Vrp !
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 2 N/'mm? 2
M8 - 80
M10/1G-M6 - 90 3,0 2,5 2,0 2,5 2,0 1,5
M12/M16 /
IG-M8 / 1G-M10 - 100
M8 VM-SH 12| 80 3.0
M8/ M10
IG-M6 VM-SH 16| 285 2,5 2,5 2,0 2,5 2,0 1,5
M12/M16 /
IG-M8 /I1G-M10 |YM-SH 20 285

' Nrib,c = NRkp.c and Vrke 11l = VRkc L according to Annex C5
2} For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C164. For
stones with higher strengths, the shown values are valid without conversion.

Table C169: Displacements

. het on/N ono ON= SviV dvo Ov-
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 -M12/
0,30 0,30*Vrk/ 3,5
IG-M6 — IG-M10 al 010 | 010*Nw/35 | 2*Sno - 1,5%vo
M16 0,10 0,10*Vrk/ 3,5

Injection System VMU plus for masonry

Performances — Solid light weight concrete brick VBL Annex C60
Characteristic resistance and displacements
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