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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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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, Ci16, 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 fir Bautechnik.

Issued in Berlin on 10 December 2024 by Deutsches Institut fir 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
h

lle/ / |

| . | e

Threaded rod M8 — M16 / Internally threaded anchor rod IG-M6 — IG-M10 with sleeve
Pre-setting installation Through-setting installation

SANNONNNNY

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

mortar.

Legend (Annex A1 and Annex A2):

et = effective anchorage depth

hnam = overall anchor embedment depth

ha = depth of drill hole

h = thickness of masonry member

do = nominal drill hole diameter

de = diameter of clearance hole in the fixture
trs = thickness of fixture

ton = thickness of non-loadbearing layer

Injection System VMU plus for masonry

Product description Annex A1
Installation condition — solid brick

Z7201515.24 8.06.04-325/19
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Installation in hollow brick with or without non-loadbearing layer

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

Pre-setting installation

. h
|
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)

i i
hgr = Finom

-1

hy

Through-setting installation

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

Product description
Installation condition — hollow brick
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ij o || e
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hg hg
Pre-setting installation Through-setting installation
: h ,
) | |
T % |
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H
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l hyr = heeen ! ! [ i hg 4 Ly | b
hg hy
Injection System VMU plus for masonry
Annex A2
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Coaxial cartridge
150 ml, 160ml, 280 ml,
300 ml to 330 ml,

380 ml to 420 ml

Cartridge: Injection mortar VMU plus or VMU plus Polar

Side-by-side cartridge [sg
235 ml,

345 ml to 360 mi,

B25 ml

Foil tube cartridge — 'E_I
165 mi =
300 mi —

m|

Cartridge imprint:
VMU plus or VMU plus Polar

information

Static mixer

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

VM-X
i il
VM-XHP I %] I i
Mixer
extension @ )

Injection System VMU plus for masonry

Product description
Injection system

Annex A3
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Threaded rod

VMU-A @

Threaded rod VMU-A and V-A

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

§

| ges

optional mark of

V-A =
/ _ @ embedment depth

I

=

Internally threaded anchor rod VMU-IG and VZ-IG

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

VMU-IG

|2 |

VZ-IG

<
|

het

EI

ER

~

Marking e.g.. <> M10
&5 identifying mark of

manufacturing plant
M10 size of thread

additional marking:
-8 strength class 8.8

Ad stainless steel
HC  high corrosion resistant steel

Threaded rod VM-A (material sold by the metre, to be cut at the required length)
M8, M10, M12, M16 (zinc plated, A2, A4, HCR)
- Materials, dimensions and mechanical properties see Table A1

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

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

Marking e.g.. <> M8

< identifying mark of
manufacturing plant

| internal thread (optional)

M8  size of internal thread

additional marking:

8 strength class 8.8

A4 stainless steel

HCR high corrosion resistant steel

Injection System VMU plus for masonry

Product description

Threaded rods and internally threaded anchor rods

Annex A4

7201515.24
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Table A1: Material

Part | Designation Material and mechanical properties
Steel, zinc plated
electroplated 2z 5pm acc. to EN 1ISO 4042:2022 or
hot-dip galvanized = 50 pm in average acc. to EN ISO 1461:2022, EN SO 10684:2004+AC:2009 or
sherardized 2 45 pm acc. to EN IS0 17668:2016
Property | characteristic characteristic fracture
class | ultimate strength | yield strength | elongation | EN ISO 683-4:2018,
4.6 400 240 |As>8% EN 10263:2017
oy
1 | Threaded rod 4.8 o 400 o 320 |As=>8% Gonunsreiai-atandind
5.6 [N/mm?] 500 [N/mm?] 300 |As>8% |threaded rod:
5.8 500 400 |As>B% EN ISO 898-1:2013
8.8 800 640 |As>8 %
4 | for class 4.6 or 4.8 rods

2 | Hexagon nut

5

forclass 4.6, 4.8, 56 or 5.8 rods

EN IS0 898-2:2022

8|forclass 4.6,4.8, 56, 5.8 or 8.8 rods
e.g.. EN ISO 7089:2000, EN IS0 7083:2000, EN 1S5S0 7094:2000,
S| Vvasher EN ISO 887:2006
Internally threaded 5.8 : As > 8% :
4 ko todd 58 Steel, electroplated or sherardized e > 8% EN IS0 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 /14404 / 1.4571 /1.4578)
High corrosion resistant steel HCR CRC V (1.45239 / 1.4565)
Property | characteristic characteristic | fracture
class | ultimate strength | yield strength | elongation
50 500 210 |As=>8% FE
1 | Threaded rod 2 EN 10088 1:2014
[N/mm?] [N/mm?] {525{;
80 800 (640) | A5 > B %
50 | for class 50 rods

2 |Hexagon nut

70

for class 50 or 70 rods

80

for class 50, 70 or 80 rods

EN 10088-1:2014
EN 150 3506-2:2020

3 |Washer

e.g.. EN ISO 7089:2000, EN |SO 7083:2000,
EN IS0 7094:2000; EN 1SO 8872006

EN 10088-1:2014

- anchor rod 3

Internally threaded

70

stainless steel A4;

high corrosion resistant steel HCR

As>8 %

EN 10088-1:2014

Perfo Sleeve VM-SH

Polypropylene (PP}

' Property class 50 and 70
“ Value in brackets for anchor rods VMU-A and V-A
I 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
Materials

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

Threaded rod M8 M10 M12 M16
Diameter d = dnom | [MM] 8 10 12 16
Total length lges [l'I'IH'I] het + tix + 9.5 Ret +tie + 11,5 | har o + 17,5 | het + tax + 20,0
Internally threaded anchor rod - IG M6 IG M8 IG M10
Internal diameter dz | [mm] - B B 10
Quter diameter d = dnom | [Mmm] - 10 12 16
min. screw-in depth Ligmn | [mm] - 8 10 10
with sleeve: hea — 5mm
Total length loes | [mm] ) without sleeve: he
Table A3: Dimensions of sleeves VM-SH
ds Ls | her = hnom
Type Size
[mm] | [mm] [mm]
Le = hyr = hogen VM-SH 12x80 12 B0 80
VM-SH 16x85 16 85 85
VM-SH 20x85 20 85 85
- Ls = Nt = Flnom VM-SH 16x130 16 130 130
cnf | A D NN vMsH20x130 | 20 | 130 | 130
VM-SH 20x200 20 200 200
L‘ -
hys = hoarm
|
sreseiiioes Vi4-SH
for installation through insulation up to a thickness of 20 cm
or through-setting installation
n Annex C this sleeve is covered with the VM-SH 16x130
Injection System VMU plus for masonry
Annex AB

Product description
Dimensions of threaded rods and sleeves

7201515.24
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Specifications of intended use

Anchorages Static and quasi-static loads M8 - M16
subject to Fire exposure IG M& - IG 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 AnnexB 3toBS
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 B-factor
according to Annex C1, Table C1

Ta: - 40°C to +40°C

T
r::;ﬁeratura (max. short term temperature +40°C and max. long term temperature +24°C)
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 mason
Use category ' ) : : b -
+ Condition w/w Installation and use in dry or wet masonry

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

Mote: 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

Z7201515.24 8.06.04-325/19
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Specifications of intended use (continued)

Design:

+ \erifiable 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:
Nek= Nexe = Nrkp = Nrkoc = Nrkpc
Virk= Vrke = ViRke i = VRke.

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

*  Nrks, Vresand M%ks see annexes C2-C4
*  For application with sleeve with drill bit size <= 15mm installed in joints not filled with mortar:

- Nekpj=0,18 * Nrxpand Mrkoj= 0,18 * Nrks  (Mrkp= Nrxb see Annex C)

= Vrie|=0,15 " Vreeand Vree = 0,15 " Ve (Vres see Annex C, and Vree 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 intermally threaded anchor rod
used.

Injection System VMU plus for masonry

Annex B2
Intended use

Specifications

Z7201515.24 8.06.04-325/19
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Table B1: Overview brick types and properties
Designation § DE;L%':“" 2
y g
Fk;:f‘;ri'ltfl Picture 7] 5 [ka/dm?] Picture » g
= = = ke b
Dimension e g @ Pimehsion 22 gl &
= |B £ LxBxH s= |23y E
LxBxH [mm] 2% I3 & (mm] asS |3 <
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
-3 16x85 16x85
AAC - 16x130 ce. Jj vBL 16x130 9
p = 0,35-0,60 20xe5 | - | — |lP=z08 2085 | — | e
= 499x240x249 !_ 20x130 C8 ||z240x300x113 ¥ | 20x130 C60
— 20x200 20x200
Hollow light weight concrete brick acc. to EN 771-3: 2011+A1:2015
16x85 -
HBL 16DF 16x130 C55 || Bloc creux B40| pullS e | . . C57
pz1,0 20x85 | v | - |lp=08 - ] | =
500x250x240 20x130 C56 || 495x195x190 C58
20x200
Calcium silica bricks acc. to EN 771-2:2011+A1:2015
12x80 <
[ 4 -
KS-NF 1685 co || ksL-3oF e e | 1665 611
16x130 | - 16x130
® it 20%A8 &1o || Edbzaxita > 20685 | = | oy
= 240x115x 20x130 X 20x130
20x200
25
KSL-8DF 16x130 C13 || KSL-12DF 50 e C15
pz14 20x130 | _ | - | p214 o soxtan | 7| -
248x240x238 20x200 C14 || 498x175x238 | '\ C16
Solid clay bricks acc. to EN 771-1:2011+A1:2015
12x80 12x80
MZ-1DF o c17 |[mz -2 DF b c19
P20 2085 - |lez20 2085 | 7| .
X - X
2 240x115x55 e o C18 || = 240x115x113 20130 c21
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

Intended use
Brick types and properties

Designation & Designation
Density § . Density § .
[kg/dm?] ° [kg/dm?] k]
Dimension Fichay 2 ﬁ E E Dimension Flcture 4 ﬁ § E
LxBxH £2 s g E LxBxH = |8g E
[mm] g3 £3 (mm es |E3| <
Hollow clay bricks acc. to EN 771-1:2011+A1:2015
12x80
12x80
Hiz-10DF Lo oz | Eotenn 16x85 c24
p=125 eael| 7 g“a“]'ne;'““ 16x130| _ | -
300x240x249 sl ozl B oo ggﬁgu c25
20x200
12x80
12x80 :
BGV Thermo 16x85 c2e || Bridue creuse 15u48 c32
C40 16x130
p=06 texizo | | - I 30 aone | — | .2
500x200x314 20x85 ot | B s N in c33
20x130
12x80 . 12x80
Calibric R+ 16x85 can || Do 16x85 Cc34
pz06 16x130 | _ | - Egga 5 16x130| _ | -
500x200x314 20x85 gl e e 20x85 c35
20x130 20x130
12x80 12x80
Urbanbric 16x85 c30 || poppio Uni 16x85 ca6
p207 6130 | | - || pzo03 16x130| _ | -
560x200x274 20x85 c31 || 250x120x120 20x85 ca7
20x130 20x130
Hollow clay bricks with thermal insulation acc. to EN 771-1:2011+A1:2015
12x80 12x80
Coriso WS07 16x85 T8 P 16x85
p=0,55 16x130 C38 Il p>056 16x130 e
248x365x249 20x85 | = | oaq || 248x365x249 20x85 | = | o4
Mineral wool 20x130 Perlite 20x130
20x200 20x200
12x80 12x80
T7 MW 16x85 MZ90-G 16x85
p 20,59 16x130 | , | C40 || pz0e8 16x130 Ao
248x365x249 20x85 cap || 248x365x249 20x85 | - | oug
Mineral wool 20x130 Mineral woal 20x130
20x200 20x200
Injection System VMU plus for masonry
Annex B4
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Continuation Table B1: Overview brick types and properties

Intended Use
Brick types and properties

Designation & Designation %
Density § . Density § -
[kg/dm?] = [kg/dm?] =
Dimension Ricture o 7 E § Dimension Flctirg ol % § E
LxBxH T g E LxBxH E gg E
[mm] 23 =8 g (mm] 22 |55 £
Hollow clay bricks with thermal insulation acc. to EN 771-1:2011+A1:2015
Poroton o Poroton e
FZ75 c47 || Fzo cag
16x130 | 16x130|
pz0.90 20x85 - 122990 20x85 :
248x365%249 c4s || 248xas5x249 c50
Mineral wool i Mineral wool e
12x80 1280
Poroton 9 1685 ol i 16x85 G
p>0,85 16x130 g [ ? 16x130 ;
248x365%249 20085 | = | ooy | 22T sio 20x85 | - | oo,
Perlite 20%130 e 20x130
20%200 20%200
Injection System VMU plus for masonry
Annex BS
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Table B2: Installation parameters for autoclaved aerated concrete AAC and solid
masonry (without sleeve) for pre- or through-setting installation

nrsadad tod e |r;‘-;:s Eﬁs |GM-|:: 0
MNominal drill hole diameter  do| [mm] 10 12 14 18
Depth of drill hole ho | [mm] hat + tax !
Effective anchorage depth  her| [mm] 80 290 =100 > 100

, re-settin 7 (1G-M& 9 (1G-M8 12 (I1G-M10
hrimdisendid installaion 9% (mm] ’ 12 :;'rmu) ! 14 I:4;|1.||12}} 18 { (M16) )
holeinthe  through-
ftuira setting di<| [mm] 12 14 16 20

installation

Brush [-] RB 10 RB 12 RB 14 RE 18
Minimum brush diameter ds| [mm)] 10,5 12,5 14,5 18,5
Maximum installation torque Tinst| [Nm] see Annex C
Minimum member thickness hmn| [mm] het + 30
Minimum spacing Smin | [mm) see Annex C
Minimum edge distance Cmin| [mm] see Annex C

Y Consider ls in case of through-setting installation

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

Afisdec rod o) Mo (M /16.M10
Sleeve VM-SH 12x80 | 16x85 | 16x130 | '0X130 | 20x85 |20x130 | 20x200
Nominal drill hole diameter da| [mm] 12 16 20
Depth of drill hole ha| [mm] | 85 90 135 330 90 135 205
Effective anchorage depth het| [mm] 80 85 130 130 85 130 200
Diameter of clearance hole drs| i 9 ; Eﬁé;ﬂsl 13 Egm?é}
in the fixture 12 (M10) 14 (M12)

18 (M16)
Brush [-] RB 12 RE 16 RB 20
Minimum brush diameter du | [mm] 12,5 16,5 205
Maximum installation torque Tinst| [Nm] see Annex C
Minimum member thickness heo| [mm] | 115 | 115 | 195 | 195 | 115 | 195 | 240
Minimum spacing Smin | [Mm)] see Annex C
Minimum edge distance Crin | [Mm] see Annex C

Injection System VMU plus for masonry

Intended Use

Installation parameters

Annex B
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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

Thregaed fod 1G-M6 IG-M8 / 1G-M10
Sleeve VM-SH 16x130 16x130/330 20x130 20x200
Nominal drill hole diameter do| [mm] 16 20
Depth of drill hole ha| [mm] et + Smm + to + tr

: pre-setting
Effective installation het | [mm] 130 130 130 200
Wichorhge through-setting
depth nstallation het| [mm] 85 130 B5 B5
Maximum thickness of
non-loadbearing layer max. tw | [mm] 45 200 45 115

9 (IG-M8)
Diameter of pre-seting o | - 4 E:,H?B‘;“E:' 12 (IG-M10)
clearance installation 12 (M10) 14 (M12)
hole in the 18 (M16)
fixture through-setting
installation %' =| (MM 18 e

Brush [ RB 16 RB 20
Minimum brush diameter ds| [mm] 16.5 20,5
Maximum installation torque Tirst| [NM] see Annex C
Minimum member thickness  hmo| [mm] | 195(115) | 195 | 185(115) | 240(115)
Minimum spacing Smin | [Mmm] see Annex C
Minimum edge distance Cmin | [Mm] see Annex C

Cleaning and installation tools

Compressed air tool (min. 6 bar)

I Consider Ly andlor ln in case of non-loadbearing layers andlor through-setting installation.

Blow out pump (Volume = 750 ml)

Intended use

Installation parameters and cleaning and installation tools

Brush RB Brush extension
A f‘. N
J,,.IFEE .'il' UIET}:"" % E%W_F B
Injection System VMU plus for masonry
Annex BT
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Table B5: Working and curing time - VMU plus

Tnmpﬂml::t: li.;:. :.I'In base Vi xinnt working Minimum curing time in
[°C] time in dry base material in wet base material
-10°C to -6°C 90 min 24 h 48h
-5°C to -1°C 80 min 14 h 28h
0°C to +4°C 45 min 7h 14 h
+5°C fto +98°C 25 min 2h 4h
+10°C to +19°C 15 min 80 min 160 min
+20°C to +29°C & 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 o +40°C

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

Table B6: Working and curing time - VMU plus Polar

Tampnral::tz :1,; |ﬂm base Maimim 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 10 h 20h
-5°C to -1°C 20 min 5h 10h
0°c o +4°C 10 min 2,5h 5h
+5°C @ +g9°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

Intended use Annx 25
Working and curing times
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Installation instructions

Drilling of the drill hole in solid masonry and hollow masonry

L
“— Drill the hole perpendicular to the surface of the base material using
T

the drilling method according to Annex C, with the specified drill hole
1 g diameter and depth of drill hole corresponding to the anchor size and

solid
masonry

==

> = anchorage depth of the selected anchor.
g £\ # ?] ::r\, In case of aborted drill hole, the drill hole shall be filled with mortar,
s | - ~q [l |
23 (7 Q& ||
= E e o]
‘ﬁ s Y

b

Cleaning in solid masonry and hollow masonry

E‘ | _,-"'...;?':(..::
“g e 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
23
Cm
<E
2
T E
S8 _ _ : :
« E Brush the hole with an appropriately sized wire brush 2 do mn (Table
B2, B3 and B4, check minimum brush diameter domin) @ minimum of
2b two times using a drilling machine or battery screwdriver.
> If the drill hole ground is not reached, an appropriate brush extension
H g must be used.
°g
o= E L
e
:E =
1]
Ll 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.
2 e
25
o8
<E

Injection System VMU plus for masonry

Intended use Annex B9

Installation instruction: drilling of drill hole / cleaning in solid and hollow masonry
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Installation instructions - continuation

Preparation injection

éfv Remove the cap and attach the supplied static-mixing nozzle to the cartridge

and load the cartridge into the correct dispensing tool. In case of a foil tube
cartridge, cut off the clip before use. For every working interruption longer
than the recommended working time (Table BS and BB) as well as for new
cartridges, a new static-mixer shall be used.

Pag* (b ) +(tae) Mark posit -

- - position of embedment depth on the threaded rod. Consider tal and/or
4 ~‘ tix in case of installation through non-loadbearing layers and/or through
ot setting installation.

The threaded rod shall be free of dirt, grease, oil or other foreign material.

S R A b

Prior to dispensing into the drill hole, squeeze out separately (a minimum of
three full strokes, for foil tube cartridges at least 6 full strokes) and discard
non-uniformly mixed adhesive components until the mortar shows a cansistent
grey color.

Insta

Starting at the bottom of the drill hole and fill the hole up to approximately
two-thirds with adhesive. Slowly withdraw the static mixing nozzle as the hole
=7 fills to avoid air pockets. Use mixer extension if necessary.

| Observe temperature dependent working time (Table BS or B6),

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

threaded rod and fixture must also be filled with mortar.

Otherwise, the installation must be repeated starting from step & before the
maximum working time has expired.

- Allow the adhesive to cure to the specified time prior to applying any load or
torque. Do not move or load the anchor until it is fully cured (Table B5 or B6).
After full curing time remove excess mortar,

Install the fixture using a torque wrench, observing the maximum installation

10 torque Tine 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 m sleeve

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
area. For through-setting installation with perforated sleeve VM SH
16x130/330 through a non-load-bearing layer and/or add-on par, the
clamping area may be shortened to the thickness of the non-load-bearing
layer and/or attachment.

Fill the perforated sleeve with mortar from the bottom or back. Use mixer
extension if necessary. Refer to the cartridge label or the installation

| instructions for the exact quantity of mortar. For through setting installation,
-| the perforated sleeve must be completely filled with mortar up to the fixture.
1 Observe the working and curing times given in Table B5 and B8.

To optimize the distribution of the mortar, insert the fastener with slight
rotation to the defined embedment depth.

Allow the adhesive to cure to the specified time prior to applying any load or
torque. Do not move or load the anchor until it is fully cured (Table BS and

B&).

Install the fixture using a torque wrench, observing the maximum installation
torque Tinet according to Annex C.

Injection System VMU plus for masonry

Annex B11
Intended use
Installation instruction: Installation with sleeve
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Table C1: B - factor for job-site testing under tension loading
p-factor
o e Perfo anchorage Ta: To: Te:
Brick type Er sleeve depth 24°C | 40°C 50°C / 80°C 72°CH20°C
VM-SH i ad | W | g | Wl | gy | wd
wiw wiw wiw
Autoclaved with or
aerated all sizes without all 0,85 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 093 | 093 | 087 | 087 | 065 | 085
Calcium silica | 4 < 14 mm 093 | 080 | 087 | 074 | 065 | 056
bricks
= 100mm
doz 16 mm _ 093 | 093 | 087 | 087 | 065 | 085
all sizes > 100mm 0,83 0,56 0,87 0,52 0,65 0,40
VM-SH all 086 | 08 | 08 | 08 | 073 | 0,73
Clay bricks all sizes <100mm | 086 | 0,86 | 08 | 086 | 073 | 073
- >100mm | 086 | 043 | 086 | 043 | 073 | 037
do < i 74 | 0
hc:;::;'&w b= 12 mm \::D?th a 0,93 0,80 0,87 0, 65 0,56
doz16mm | VM-SH 093 | 093 | 087 | 087 | 065 | 065
Injection System VMU plus for masonry
Performances Annex C1

B-factors for job site testing under tension load
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Table C2: Characteristic steel resistance under tension and shear load
for threaded rods
Threaded rod M8 M10 m12 M16
Steel failure
Cross sectional area As | [mm?] 36,6 58.0 843 157
Characteristic resistance under tension load "
<teel Property class 4.6 and 4.8 Nrxs| [kN] | 15 |[13}’_j 23 (21)" 34 63
S plalte d Property class 5.6 and 5.8 Mres | [KN] | 18 (17)" | 29 (27)" 42 79
Property class 8.8 Nrxs| [KN] | 29 (27)7 | 46 (43)" 67 126
. Property class 50 (A2/A4/HCR) MNrxs | [kN] 18 28 42 78
Eti't';';“ Property class 70 (A2/A4/HCR) Nrxs| [KN] 26 41 59 110
Property class 80 (A4/HCR) MNrks | [kMN] 29 46 B7 126
Partial factors *
steel, Property class 4 6 and 5.6 YMs.N - 2.0
zinc plated | Property class 4.8, 5.8 and 8.8 man | [ 1,5
- Property class 50 (A2/A4/HCR) YMs.N - 286
stainless | 'property class 70 (A2/A4/HCR) pwans | 187 (1,5)°
Property class 80 (A4/HCR) TMs N - 1,6 (1,5)¥
Characteristic resistance under shear load "
Steel failure without lever arm
it Property class 4.6 and 4.8 Viass | [kN] 7 ()" 12 (10)" 17 by
st piiied Property class 5.6 and 5.8 Vires| [KN] | 9(8)7 [ 15 (13)" 21 39
Property class 8.8 Vs | [kN] | 15(13)" | 23 (21)" 34 63
_ Property class 50 (A2/A4/HCR) VOxs | [KN] g 15 21 39
stainiess [ 'Property class 70 (A2/A4/HCR) Vs | [KN] 13 20 30 55
Property class 80 (A4/HCR) Wohis | [kN] 15 23 34 63
Steel failure with lever arm — characteristic bending moment
steal Property class 4.6 and 4.8 M%xs| [Nm] | 15 (13)" | 30 (27)" 52 133
i pla'm 4 | Property class 5.6 and 5.8 MPexs| [Nm] | 19 (16)" | 37 (33)" 65 166
Property class 8.8 MP°rxs| [Nm] | 30 (26)" | 60 (53)" 105 266
_ Property class 50 (A2/A4/HCR) MPRis | [Nm] 19 37 65 166
stainless ['Property class 70 (A2/A4/HCR) M| [Nm) | 26 52 92 233
Property class 80 (A4/HCR) M%ss | [Nm] 30 60 105 266
Partial factors */
steel, |Property class 4.6 and 5.6 msv| [] 1,67
zinc plated | Property class 4.8, 5.8 and 8.8 ysv | [-] 1,25
) Property class 50 (A2/A4/HCR) sy | [-] 2,38
ms'tﬂ:fs Property class 70 (A2/A4/HCR) sy | [ 1,56 (1,25)
Property class 80 (A4/HCR) sy | [ 1,33 (1,25)Y

' The characteristic resistances apply for all anchor rods with the cross-sectional area As specified here: VIMU-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

% In absence of national regulation

¥ 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 Maxs| [kN] 10 17 29
zinc plated | property class 8.8 Naks | [kN] 16 27 46
StainesS | Property class 70 (A4/HCR) Nexs| [kN] 14 26 41
Partial factors ¥/
steel, Property class 5.8 TN [-] 1.5
zinc plated | property class 8.8 ysn | [-] 1.5
Sti‘t'::l“ Property class 70 (A4/HCR) men| 1,87

Characteristic resistance under shear load
Steel failure without lever arm

steel, Property class 5.8 Viaks | [kN] 5 9 15
zincplated | property class 8.8 Vois| [kN] 8 14 23
5"2;':;55 Property class 70 (A4/HCR) Voaes| [KN] 7 13 20
Steel failure with lever arm — characteristic bending moment
steel, Property class 5.8 MPrics | [Nm] 8 19 37
zinc plated | property class 8.8 Mks| [Nm] 12 30 60
stainless o
stsal Property class 70 (A4/HCR) Mzis | [Nm] 11 26 52
Partial factors *
steel, Property class 5.8 fMs. v [-] 1,25
zinc plated | property class 8.8 msv| [ 1,25
stalnesS | Property class 70 (A4/HCR) i 1,56

I 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 M8 M10 mMm12 M 16
Characteristic resistance under tension load

R30  Nrxss| [kN] 1.1 1.7 3.0 57
Steel, property class 5.8 and 8.8, R&0 N kN 0.9 14 23 42
Stainless steel (A2/ A4/ HCR) A N“"""" {kN% = e = e
property class = 50 Rks.f J : : :
R120  Naxss| [kN] 0,5 0,8 1,2 22
Characteristic resistance under shear load "
Steel failure without lever arm
i) s EARaEE R30  V%wkss| [kN] 1,1 1.7 3.0 57
teal, properly ciass 9.0 and 8.5; R60  VOuss| [kN 0,9 1.4 2,3 4,2
Stainless steel (A2/ Ad/ HCR) TR ’[ {kN% x B e 7
property class = 50 Rk.g.f : : : :
R120 V%wss| [kN] 0.5 0.8 1.2 2.2
Steel failure with lever arm — characteristic bending moment
[ SO R30  M%uxssn| [Nm] 1,1 22 47 12,0
198, PIOpRILY C#ss .4 and o.5; R60  MPress| [N 0.9 1.8 3,5 9,0
Stainless steel (A2/ A4/ HCR) DHH'E [Nm] - : : :
property class = 50 RS0 M0 [NMJ 0,7 1,3 2,5 6,3
R120 M%uss| [Nm] 0,5 1.0 1,8 47
Partial factor all ymss|  [-] 1,0

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

Characteristic steel resistance under fire exposure

anchor rod
Internally threaded anchor rod 1G-M6 IG-M8 IG-M10
Characteristic resistance under tension load
s . R30  Nexss| [KN] 0,3 1,1 1,7
eel, prope ass 5.8 and 8.8,
Stainless steel (A4 / HCR) o zm'“ ) e 00 1t
property class 70 RS0 rissi | [KN] 0,2 0,7 1,0
R120  Nrxss| [kN] 0,1 0,5 0,8
Characteristic resistance under shear load
Steel failure without lever arm
i —— R30  V%uss| [kN] 0,3 1,1 1,7
eel, prope ass 5.8 and 8.8, od
Stainless steel (A4 / HCR) REO E:“' al- [KN] 0.2 9.9 1.4
pmperty class 70 R30 Riksfi [kN] U,? urT 1 .ﬂ
R120 Vs [kN] 0,1 0.5 0.8
Steel failure with lever arm — characteristic bending moment
G T —— R30  M%uss| [Nm] 0.2 1.1 2.2
eel, property class 5.8 and 8.8, 0
Stainless steel (A4 / HCR) ﬁ:g ﬂn“"""‘ [:m] gf gg 12
property class 70 Rxss | [Nm] : ; :
R120 M%uss| [Nm] 0,1 0,5 1,0
Partial factor all s | [ 1.0
Injection System VMU plus for masonry
Performance Annex C4
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x " Cer Cimin
Edge distance and spacing —— . =T
pa e Il -
Cor = Characteristic edge distance [JE 3 5] f_[u
-
Crin = Minimum edge distance E[ =
jtic edge di s e
e _ Characteristic edge distance under ] i 4]
d fire exposure E‘
Scr i = Characteristic (minimum) spacing in ! Sm'"_” s
{Smina) for anchor placed parallel to t T ®
horizontal joint g E
Bk = Characteristic (minimum) spacing .l "
(Smin.1) for anchor placed perpendicular to (N 3
horizontal joint — . : E[U
Scr il = Characteristic spacing for anchor ]
(Serns) placed pt.f.rpenmlt:l.‘llar to horizontal - =
{perpendicular) joint . °5c ; E{ >
e . | ] []
Definition of reduction- and group factors
di'—“f-' ] Shear load Shear load
A nehor Tension load parallel to free edge perpendicular to free edge
position Vit Vi
Anchors parallel to horizontal | =—C— ' IL_] ——
jnint LR tgin | | V L0 ‘ ClgnVn V LB Clguvl
Scra (Sminys) e e —p— — s
Anchors vertical to = ] L T—
horizontal joint J :| V | gLy IV 8% o
Scr 1 (Smin.1) n i i 1  p— —
tesgen = Reduction factor for tension loads at the free edge (single anchor) (for Cmin S C < Cer)
fledge. VL Reduction factor for shear loads perpendicular to the free edge (single anchor)  (for cmn S ¢ <€)
aedgevii = Reduction factor for shear loads parallel to the free edge (single anchor) {for Cmin S € < Cer)
flg N = Group factor for anchors parallel to horizontal joint under tension load
Olg LM Group factor for anchors perpendicular to horizontal joint under tension load
Blg M i Group factor for anchors parallel to horizontal joint under shear load parallel to the free edge
g1V Group factor for anchors perpendicular to horizontal joint under shear load parallel to the free edge
ClgnV Ll Group factor for anchors parallel to horizontal joint under shear load perpendicular to the free edge
mgivy = Group factor for anchors perpendicular to hor. joint under shear load perpendicular to the free edge
Single anchor MNrkbe i Cladge M r.l-mc_b resp.  MNekpe = Olodgen™ Nrip
: Vakcll = ttedgev il * VRrD
at the edge: B
VRked = dedgevL " VRkb
NPz = ogn " MNrkb
SI:;L]IE r:{ 2 Vekn  =ag v * Vaks resp. Ve, = ogv " Ve (for c 2 cer)
- Viaken =g v * Vakb resp. Ve, =ogv;* Veen (for ¢ 2 Cmin)
Mg = agun ™ g i ® Nrkk
El:;?gr:-i 4 Voskn  =aguvi® agive *Vees resp. Ve =aguvy® agiv) * Ve (forc 2 cw)

. Vigken =oguvi*agivin “Vees e8P, Vrkey =ogivi” agivi * Veke (for ¢ 2 Cain)
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

. Autoclaved aerated
Bk e concrete AAC
Density p [kg/dm?] | 0,35-0,6
Normalised mean '
compressive strength foz [N/mm?] | 2, 4or6 am
Norm [-] EN 771-4:2011+A1:2015
Producer (country code) [-] e.g. Porit (DE)
Brick dimensions [mm] Z 4989 x 240 x 249 —
Drilling method [-] Rotary drilling
Table CT: Installation parameter
Anchor size ms M10 M12 M16 | IG-M& | IG-M8 | IG-M10
Installation torque Tinst | [Nm)] <5 =5 =10 =10 =5 <5 =10
Edge distance Cer | [mm] 150 (for shear loads perpendicular to the free edge: c = 210)
Minimum edge distance Crin | [Mm] 50
P Ser 1 | [mm] 300
peckl St | [mm] 250
v : Smen il | [Mm]
Minimum spacin 50
P g Smin L [m I'TI]
Table C8: Reduction factors for single anchors at the edge
Shear load
Jensonioag perpendicular to the free edge parallel to the free edge
j E— T |with ¢ 2| ctesgen | T — T |withe2 | deggeve | 1T- I~ T |with ¢ 2| ttedgev
' 50 012 50 0,70
' L 50 | 085 || - : l :
:I [] 125 0,50 [l * 125 | 0,85
= P | BT 50 | .00 | = 210 100 | 1| 150 | 1,00
Table C9: Factors for anchor groups
osition parallel to horizontal joint Position perpendicular to horizontal joint
T — T lwithez|withsz| oguw | T — withcz|withs 2| ogiwn
w
- 50 50 1,10 ( [ ] 50 a0 0,75
ee
Fengion foad ] 150 | 50 | 125 || ° 150 | 50 | 0,90
8 T | I— 1 |1500,56| 300 2,00 | I L] 150 250 2,00
sh o “.‘—“—rr———.r withcz [withs2 | aguve e — T |withcz|withs 2| agwv.
Sariod I 50 50 0,20 0 50 | 0,25
perpendicular | | - 12 r S .2 2
to the free edge | L 210 50 160 | || o 210 | 50 | 180
| - —1 210 300 2,00 Il L| 210 250 2,00
T 71 [Withez|withs2| aguve | T T withcz|with s 2| aaiva
5';:‘:; e .l. 50 50 | 115 |[] t 50 | 50 | 0.80
| |
to the free edge | || 150 50 1680 | | 150 | 50 | 1,10
| | 150 300 200 | 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

Performances - Autoclaved aerated concrete AAC

Characteristic resistance

Table C10: Characteristic resistance under tension and shear load
Characteristic resistance withc=zcs and s =2 s~
Anchor size | Perfora- | Effective Use condition
ted anchorage wid did
Sleave depth did L wid
wiw
all
24°C J | 50°C.f | T2°C [t | 24°C /| S0°C/ | T2°C [
40°C | 80°C | 120°C | 40°C | so°C | 120°C terl'_'f:m"“m
ges
het Nrks = Nexp Vrks "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 2 N/mm? Density p 2 0,35 ka/dm?®
M8 80 1.2 0.9 09 09 09 0.9 1.5
M10 / IG-M6& - a0 1,2 0.9 0,9 09 0,9 0.9 2.5
M12/ M16
IG-M8 / 1G-M10 - 100 2.0 1.5 1.5 1.5 1.5 1,5 25
Ma VM-SH 12 80 1,2 0.9 0,9 09 0,9 0.9 1.5
Ms/ M10
1G-M8 VM-SH 16 =85 1,2 09 0.9 09 0,9 0.9 25
M12/ M16
IG-M8 / IG-M10 VIM-SH 20 285 2,0 1.5 S 1,5 1,5 1.5 25
Normalised mean compressive strength f, =2 4 Nimm? Density p 2 0,50 kg/dm?
Mma - 80 3.0 2.5 2,0 25 2.0 2.0 4.5
M10 / IG-M& - a0 3.0 2.5 2,0 25 2.0 2.0 7.5
M12/ M16
I1G-M8 / IG-M10 = 100 5.0 45 4.0 45 4.0 4.0 7.5
Mg VM-SH 12 80 3.0 2.5 2,0 25 20 2.0 4.5
ME/ M10
IG-M6 VM-SH 16 =85 ao 25 20 25 20 20 75
M12/ M16
IG-M8 / IG-M10 VIM-SH 20 285 5.0 4.5 4.0 45 4.0 4.0 7.5
Y Nakpe = Nekpe and Veee it = Viree L according to Annex C5
Injection System VMU plus for masonry
Annex C7
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Characteristic resistance - continuation:

Brick type: Autoclaved aerated concrete AAC - continuation

Performances - Autoclaved aerated concrete AAC
Characteristic resistance and displacements

Characteristic resistance withc 2 c-and s 2 s
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did S wid
wiw
Il
24°C /1| KOG S | 72°C/ | 24°C /1 | BO°C/ | T2°C =
% = 2 = = o~ | temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Mrke = Nrkp " Vrkb !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 6 N/mm?* Density p 2 0,60 kg/dm®
Ma - 80 4.0 3.5 3.0 3.5 3,0 3.0 6,0
M10 / IG-M& - 90 4,0 35 3.0 35 3,0 3,0 10,0
M12/ M16
IG-M8 / IG-M10 - 100 7.0 6,0 55 6,5 5.5 5,5 10,0
Ma VM-SH 12 80 4.0 3,5 3.0 3,5 3.0 3,0 6,0
M8/ M10
IG-M8 VM-SH 16 285 4,0 3.5 3.0 3.5 3.0 3,0 10,0
M12/ M16
1G-M8 / 1G-M10 VM-SH 20 =z 85 7.0 6,0 55 6.5 55 55 10,0
Y Nexpe = Nekpe and Veee i = Vree L according to Annex C5
Table C11: Displacements
Anchor size met 1 SuIN Do | &IV B B
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 -M12/
03 0,3*"Vr/ 2,8
IG-M6 —1G-M10 all 01 | 01'N/28 | 2% i 1,5%w0
M16 01 0,1"Veax/ 2,8
Injection System VMU plus for masonry
Annex C8
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Brick type: Solid calcium silica brick KS-NF

Description, installation parameters, reduction- and group factors

Table C12: Description
Brick type Solid calcium silica brick KS-NF
Density p_[kgidm®] | 22,0
MNormalised mean 2
compressive strength b [N/mnv] | =28
Conversion factor for lower 3
compressive strengths (f/ 28)°% 51,0
Norm [-] EN 771-2: 2011+A1:2015
Producer (country code) [-] e.g. Wemding (DE)
Brick dimensions [rmim] =240 % 115 x 71
Drilling method [-] Hammer driiling
Table C13: Installation parameter
Anchor size ms M10 M12 M16 | IG-M6 | IG-M8 |IG-M10
Installation torque Tinst [Nm] =10 =10 =15 =15 =10 =10 =10
Edge distance 150 (2 her)
{under fire exposure) Cer.{Cer) i {for shear loads perpendicular to the free edge: o = 240)
Minimum Edge Distance Cimin [mm] 60
Spacing (under fire Scei (Seenn)|  [mm] 240 (4 her)
exposure) Ser(Sernis)|  [mm] 150 (4 her)
Minimum Spacing Smint, Smine|  [mm] 75
Table C14: Reduction factors for single anchors at the edge
Shear load
Tensionfoad perpendicular to the free edge parallel to the free edge
g — . Wil E e - [ CE S el ————— With € 2 | ctegge v
I | E— E ]
&60" 0,50 60 0,30 = 60 0,60
U (Y 100" 0,50 :l —g | 100 0,50 ] * 100 1,00
. 150" 1,00
! II L a0 100 | VF— — 1| 240 100 | M/ r— 150 1,00
" All applications, except for hef = 200mm and without sleeve
Table C15:  Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
withcz |withs2| cgunu withcz | withs2 | aun
L 60" 75 0,70 60" 75 1,15
= 150" 75 1,40 150" 75 2,00
Tension load :l ee 150" 240 2,00 150" 150 2,00
1807 75 1,00 180% 75 1,15
—1 1807 240 1,70 2
2409 | 240 | 200 108 Ll Bl
Shear load *;m v.ritguc > mﬂ;ﬁs 2 c;}g;;j_ ‘:_";ﬂ';";' wil.‘gnc 2 witl;ﬁs 2 %%
erpendicular | | oo ' ; .. ;
t:th& free odae L 150 75 2,00 L] . 150 75 2,00
9 | F——— 150 250 2,00 o 150 150 | 2,00
—_-————— —_—— ' T D S _— u 2
. IT I |withcz |withs2 | aguv —JL_J |withcz |withsz | aguvn
oo oM 7 60 75 | 2,00 t 60 75 | 2,00
to b Taa odge | LI 0" 150 | 75 | 200 | || 150 | 75 | 2,00
— 150 250 2,00 | Il 1 150 150 2,00
1' 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
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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 c- and s 2 s«
Anchor size | Sleeve | Effective Use condition

anchorage wid did

depth did wid

wiw A,

all

24°C/ | 850°C/ | T2°C/ | 24°C [ | 50°C/ | 72°C /)
4°C | 80°C | 120°C | 40°C | 80°C | 120°C | 'eMperalure
ges
her Neks = Nrkp " Vrkb !
[mm] [kN] [kN]
Normalised mean compressive strength f, = 28 N'mm? 2

Ma 80 7.0 6.5 50 6,0 55 4.0
M10 / 1G-MB =90 7.0 6.5 5.0 6,0 55 4.0
M12 [ 1G-M8 =100 7.0 6.5 5.0 6,0 5.5 4.0
M16 / 1IG-M10 =100 7.0 6.5 5.0 7.0 6.5 50

M10 - M16 7.0
IG-M6 - IG.M10 200 9.0 8,5 65 | 55 | 50 | 40
Ma VM-SH 12 80 7.0 6.5 5.0 6.0 5.5 4.0
Ma / M10/ IG-ME | VIM-SH 16 = 85 7.0 6.5 50 7.0 6.5 50

M12/M16

IG.M8 / 1G-M10 | YM-SH 20 =85 7.0 6,5 50 7.0 65 5,0

U Nrkse = Nrip,e @nd Vrken = Vree L @ccording to Annex C5
2 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C12. For
stones with higher strangths, the shown values are valid without conversion.

Characteristic resistance, displacements, characteristic resistance under fire exposure

Table C17: Displacements
her /N Sno B LAY Svo -
Anchor size
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
Ma - M2/
IG-M6 — IG-M10 all 0,1 0,1*Nax /35 | 2%wo Ui CoNB/ 3. | figes
M16 0,1 0.1*Vre/ 3.5
Table C18: Characteristic resistance under fire exposure
aﬁ‘:ﬁgf:;a Characteristic resistance
Anchor size Sleeve depth Nekbs = Nrkps = Vacsn
her R30 | R60 I R90 | R120
[mm] [kN]
Ma 80
M10 / IG-MB =90
M12 /1G-M8 > 100 0,48 0,41 0,34 0,30
M16 /IG-M10 - = 100
Ma WM-SH 12 80
M8 7/ M10 [ 1G-M6 | VIM-SH 16 =85 0.47 0.26 Mo performance No performance
Mi2 / M16 . ! ! assessed assessed
IG-M8 / 1G-M10 | YM-SH 20 =55
Injection System VMU plus for masonry
Performance Annex C10
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Brick type: Hollow calcium silica brick KSL-3DF
Table C19: Description
Hollow calcium silica
Srcwiyps brick KSL-3DF
Density o [kg/dm’] [ = 1.4 o
Normalised mean € yF €
compressive strength fo  [Nmm? | 214 4 A ‘; <
Conversion factor for lower compressive 475
strenaths (fo / 14)%75 1,0
MNorm [-1 EN 771-2:2011+A1:2015
Producer (country code) [-1 e.g. KS-Wemding (DE)
Brick dimensions [mm] | =2240x175x 113
Drilling method [-] Rotary drilling
= ;
OOOO
]
i
® O |2
ET
Fl
OO OO
i L]
16]_ 44 _14|_ 38 _|17|_38 _14]_ 44 _116
= 240 =
Table C20: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Tirst | [Nm) £5 <5 =8 =8 =5 =8 =8
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c. = 240)
Minimum edge distance Crin | [mim] 60
S Hﬂiﬂ scr. L[] [mm] 240
Minimum spacing 55:'“' | [mm] 120
Table C21: Reduction factors for single anchors at the edge
Shear load
Aonsionjoan perpendicular to the free edge parallel to the free edge
| N | with c 2| cleagen | L1 withc 2z | cedgevy | with ¢ 2| ctedgevii
:I ™ 60 1,00 ] ——p 60 0,30 !:| & 60 1,00
1 120 1,00 | 240 1,00 1 120 1,00
Injection System VMU plus for masonry
Performances - Hollow calcium silica brick KSL-3DF Annex C11
Description, installation parameters, reduction factors
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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
3_;[1_,] withcz |withsz | aguwn ‘;;I'I:f withcz |withsz | agon
Tanslon oad | e 60 120 1,50 | [ ] 120 1.00
L] 120 120 | 2,00 | || . 120 | 1,00
| S | ) 120 240 2,00 :. o= 120 120 2,00
T 7 |withc2[withs2| auw | I T [withc2|withs2| agw
Shear load M M
1
perpendicular &0 20 0,30 : : : 120 0,30
to the free edge | L 120 120 1,00 i 120 0,30
— = 120 240 200 |4 I 1 240 120 2,00
o = — £ 2 i ! i}
i T |withcz|withs2| aguva with c =z |with s 2| aqv
Shear load M ' 80 120 : oo |
parallel oo 190 330 350 I t 120 | 1,00
to the free edge | L ¥ - L
E E—— | 120 240 200 o | E——" 120 120 2,00
Table C23: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 ¢ and s 2 s
Anchor size| Sleeve | Effective Use condition
anchorage wid did
depth did , wid
wiw
all
24°C/f | 50°C/ | 72°C/1 | 24°C/ | 50°C/ | 72°Cf
° o M a a 5 temperature
40°C 80°C 120°C | 40°C B0°C | 120°C ranges
Rt Nexb = Nrxp ! Vexp !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 14 N/mm? %
=85 2.5 2.5 1,5 2.5 25 1.5
rg?!‘:l'lg.‘ 0 VM-SH 16
130 25 25 2.0 25 25 2,0 -
M12/ M16 :
IG-M8 WM-SH 20 z 85 6,5 6,0 4.5 6,5 60 4.5
IG-M10

" Mekbe = Nrkpe and Veke n = Veke + according to Annex C5

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

“ 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
het dufN Bno B LTAY dvo B
Anchor size
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12/
0,55 0,55*Vm/ 3.5

IG-M6 — IG-M10 all 0,13 | 0,13*Nrx/3.5 | 2%no 1.5%wvo

Mi6 0.31 0.31"re/ 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
Table C25: Description
Hollow calcium silica
Dok P brick KSL-8DF
Density p [kg/dm®] [ 214
Normalised mean 2
compressive strength fo  [N/mm7] [ 212
Conversion factor for lower compressive 0.75
strengths (b /12)"" < 1,0
Norm [-] EN 771-2:2011+A1:2015
Producer (country code) -] e.g. KS-Wemding (DE)
Brick dimensions [mm] | =248 x 240 x 238
Drilling method [-1 Rotary driiling
eoe : g
Table C26: Installation parameter
Anchor size ms M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] =5 =5 <8 <8 <5 <8 =8
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: co = 250)
Minimum edge distance Cmin | [mm] 50
Spacin Ser il | [mm] 250
pacing Se. . | [mm] 120
Minimum spacing :"“'“ "1 (mm] 50
Table C27: Reduction factors for single anchors at the edge
Shear load
fensnion perpendicular to the free edge perpendicularto the free edge
I ] |withc2| cedgen | L—— withc 2 | dedgeve | | L] |withc 2| tedgavn
] ° 50 | 1,00 ] - | 50 | 030 ] * 50 | 1,00
| 120 100 | 1 250 100 |/ 1 120 1,00
Injection System VMU plus for masonry
Performances - Hollow calcium silica brick KSL-8DF Annex C13
Description, installation parameters, reduction factors
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Brick type: Hollow calcium silica brick KSL-8DF — continuation

Table C28: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint

S | S— withcz |withs2 | ogun | L I with c 2 |withs 2| agin
Tension load | | oo 50 50 1,00 .—‘ - 50 50 | 1,00
] I 120 250 2,00 ! r—— 120 120 2,00

-

withcz|withs 2| g

withcz [withs2 | aguve

50 50 0.45

Shearload | =l 50 50 | 045 .
perpendicular | | | <
to the free edge | Lb— 250 50 115 250 | 50 | 1.20
S P | B 250 250 200 =t 250 250 2.00
Shear load i I withcz |withs 2| aguvn | T—J_—] with c = |with s 2| g vy
parallel D ,l. 50 50 1,30 ] t ‘ 50 50 | 1,00
iotheires odge, | |-—j 120 | 250 | 200 |- = 120 | 250 | 2,00

Table C29: Characteristic resistance under tension and shear load

Characteristic resistance withc2c. and s = s
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did ok wid
wiw
all
24°C /) | 50°C /) | 72°C/S | 24°C /| 50°C [ | 7T2°C f
40°C | 8o°c | 120°Cc | 40°c | so°C | 120°C "Ef"mf’:g'z;“re
het Nnn,n = NRk,p L Meko n
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N/mm? 2
M8/ M10
IG-M6 VIM-SH 18 130 50 45 3.5 50 45 3.5 3.5
M12/ M16
1G-M8 VM-SH 20 =130 50 45 3.5 5.0 45 3.5 6,0
1G-M10

""Mrkbe = Nripe 8nd Vicen = Viree 1 according to Annex C5
4 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

Table C30: Displacements

Archoraive het SulN Bmo By iV dvo Hy=
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 — M12 /
0,55 0,55"Vak/ 3,5
IG-M6 - 1G-M10 all 0,13 0,13*Nrx /3,5 | 2*mo i 1,5*8vo
M18 0,31 0,31"Vre/ 3,5

Injection System VMU plus for masonry

Performances - Hollow calcium silica brick KSL-8DF Annex C14

Group factors, characteristic resistances and displacements
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Brick type: Hollow calcium silica brick KSL-12DF

Description, installation parameters, reduction factors

Table C31: Description
Hollow calcium silica
Ere Xty brick KSL-12DF
Density p [kgidm®] | =214 P
Normalised mean 5 B o
compressive strength fo  [N/mm?] | 212 W ™ _;"" - -
Conversion factor for lower compressive (f2/12)°755 1,0 1, -
strengths ' )
Norm [-] EN 771-2:2011+A1:2015
Producer (country code) [-] e.g. KS-Wemding (DE)
Brick dimensions [mm] =498 x 175 x 238
Drilling method [-] Rotary drilling
L i
i
O O O Q 1
o B
L ¥
1
=
35| 69 | 64 | 59 | 64 | 59 | 64 | 59 |35
Table C32: Installation parameter
Anchor size ma M10 M12 M16 IG-M& | IG-MB | IG-M10
Installation torque Tinst | [Nm] =4 =4 =5 =5 =4 =5 £5
Edge distance 120 (2 het)
{under fire exposure) Cer, (Cers) | [mm) {for shear loads perpendicular to the free edge: c. = 500)
Minimum edge
distanice Cmin | [Mm] 50
Spacing (under fire Serl, (Sernn) | [mm] 500 (4 her)
exposure) Scr 1 (Sersit) | [mm] 120 (4 her)
Minimum spacing 55"‘"'”' [mm] 50
Table C33: Reduction factors for single anchors at the edge
Shear load
densioniond perpendicular to the free edge parallel to the free edge
I with € 2| cteggen | T with € 2 | dedgeve | 1 T[T |with ¢ 2| ctedgevi
] o 50 | 1,00 ] —o| | 50 | 045 D * 50 | 1,00
 p— 120 100 | 1 500 1.00 =0 1 120 1,00
Injection System VMU plus for masonry
Performance - - Hollow calcium silica brick KSL-12DF Annex C15
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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
E L_J |withcz|withsz| agun == |withcz|withs>| ug.n
Tension load L 50 50 1,50 l : 50 50 1,00
= 120 | 500 | 2,00 F—=r—1 | 120 | 240 | 2,00
sh o : " f withcz [ withsz | cguv. ; it ; |withcz|withs2| agi vy
ear loa = =
perpendicular | 50 S0 0,55 : : 50 50 0,50
L 500 50 1,00 - 500 50 1,00
to the free edge . T  a——
' 500 500 2,00 ) 500 250 2,00
Shear load LT Jwithcz|withs2| aguv LT |withcz|withsz| agivi
parallel _ ole 50 50 2,00 | t 50 50 1,30
to the free edge | ~———— 120 500 | 2,00 F—r 1 | 120 | 250 | 2,00
Table C35: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 c-and s 2 Se
g : Use condition
Anchor size Sleeve | Effective dld
anchorage wid
VM-SH depth did i :ﬁ:
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 [‘®TPeraure
ges
her Nris = Nrip V! Vrke "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 Nlmm? 2
Me / 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 VIM-SH 20 2130 3.5 3.5 2.5 3.5 3.5 2.5 7.0

Y Nakbe = Nakpe and Vewe i = Ve L according to Annex C5
% For lower compressive strengths resistances must be multiplied by the conversion factor according to Table €31, For
stones with higher strengths, the shown values are valid without conversion

Group factors, characteristic resistances and displacements

Table C36: Displacements
hies Su/N Sno S vl V Svo Sy
ANChor 812 [mm]_| [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0,55 0,55"Vai/ 3,5
IG-M6 — IG-M10 all 013 | 0,13*Nmc/3,5 | 2%no ~ VIS | 4 5ot
M16 0,31 0,31*Vrw/ 3,5
Table C37: Characteristic resistance under fire exposure
Sleeve |Effective anchorage Characteristic resistance
depth Mrxps = Nekps = Vakos
Anchorgize her R3I0 | R60 RO | b
[mm] [kN]
MaM10/IG-ME  |VM-5SH 16 130 no
performance
M12/IG-M8  |VM-SH 20 2 130 0,37 0,27 0,17 sprhilindy
M16/1G-M10 VM-SH 20 =130 0,12
Injection System VMU plus for masonry
Performances - Hollow calcium silica brick KSL-12DF Annex C16
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Brick type: Solid clay brick MZ-1DF
Table C38: Description

Brick type Solid clay brick MZ-1DF
Density p [kgidm?] | 220
Normalised mean 5
compressive strength fo  [N/mm] | 220
Conversion factor for lower compressive 0.5
strengths. (fs /20)%5< 1,0
Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (DE)
Brick dimensions [mm] =2240x115x 55
Drﬂ[ing method [-] Hammer drilling
Table C39: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | 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» = 240)
Minimum edge distance Cmin | [mm] 60
Spacin Scry | [mm] 240
s st | [mm] 130
Minimum spacing z_”""'"' [mm] 65
fruf, L
Table C40: Reduction factors for single anchors at the edge
Shear load
ensonload perpend[cular to the free edge parallel to the free edge
L 7 |withcz| tedgen | L withc 2 | edgeve |- Il [ |with € 2| ttedgev i
] . 60 | 0,75 ] R 60 | 0.10 ] * 60 | 0,30
150 1,00 100 0,50 100 0,65
. 180 B0 i | —— | - 240 2L ) I — | — 150 1,00

Table C41: Factors for anchor groups

Position pamllal to horizontal joint

Puaitinn perpendicular to horizontal joint

ey T |withc2|withs2| ogun | T [T |withcz|withsz| ug.n
L -
60 65 0,85 . 60 65 | 1,00
i | L) ; ;
Tension load | 150 85 115 i e 150 65 1,20
I — 150 240 2,00 Il L] 150 130 | 2,00
T 7 |withcz|withs2| aguw J E— — withc2|withs 2| agw
:“ﬁ?"d';:fm M 80 85 | 040 ® 60 | 65 | 030
t: tﬁﬁeu sdge|| L — 240 65 2,00 . 240 | 85 | 2,00

, Il ] 240 240 2,00

— 240 130 2,00

T |withcz withs2| aguvi

=
|

|

L

S

___JL___] |withcz|withs2| auv

Sh“f,;l';f'd ke 80 85 1.75 60 65 | 1.10
to thl:afree edge v 150 65 2,00 150 65 | 2,00

i A— | L— 150 240 2,00

11| 150 130 2,00

Injection System VMU plus for masonry

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

Annex C17
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Brick type: Solid clay brick MZ-1DF — continuation

Table C42: Characteristic resistance under tension and shear load

Characteristic resistance with ¢ = - and s = s«
Anchor size | Sleeve Effective Use condition
anchorage wid did
depth did s wid
wiw
il
24°C/ | B0PC S | T2°C [ | 24°C 1| 580°C /| T2:C [/ 2
40°C | so°c | 120°C | 40°c | so°c | 120°c | temperature
ranges
het Nrkp = Nrep ! Vrks "
[mm] [kN] [kN]
Normalised mean compressive strength f» 2 20 Ni'mm? #
Ma - 80 7.0 6,0 6,0 7.0 6,0 6.0 8.0
M10/ IG-M8& - =90 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 80
M16 / 1IG-M10 - =100 8,0 6,5 6.5 8.0 6.5 6.5 12,0
Ma VM-5H 12 80 7.0 8,0 6,0 7.0 8,0 6.0 80
M8/ M10
IG.M6 VM-SH 16 =85 7.0 6,0 6,0 7.0 6.0 6,0 8,0
M12
1G-M8 VM-SH 20 285 7.0 6,0 6.0 7.0 6.0 6.0 8.0
M16
IG-M10 VM-SH 20 = 8BS 8.0 6.5 6.5 8.0 6.5 6,5 12,0

UNawpe = Nawpe and Vrie 1 = Ve L according to Annex C5
“ 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

A slzs het duIN Bno Snm iV Svo =
[mm] [mmikiN] [mm] [mm] [mmikN] [mm] [mm]
M8 -mM12/
0.2 0,3*Vre/ 3,5
IG-M6 - 1G-M10 all 0,1 0,1*Nax/3,5 | 2%wo - 1,50
M16 0.1 0,1*Vre/ 3,5

Injection System VMU plus for masonry

Performances - Solid clay brick MZ-1DF Annex C18
Characteristic resistance and displacements
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Brick type: Solid clay brick MZ-2DF

compressive strength

Table C44: Description
oo s
Density p [kg/dm?] | =220
Normalised mean f (Nmm | 228

Conversion factor for lower compressive

(f./ 28)"5<1,0

strengths

MNorm -1 EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (DE)
Brick dimensions [mm] 2240x115%x 113

Drilling method

[

Hammer dﬁ'"ir'lg

Performances — Solid clay brick MZ-2DF
Description, installation parameters, reduction- and group factors

Table C45: Installation parameter
Anchor size Ma M10 M12 M16 IG-M6 | IG-MB | IG-M10
Installation torque Tinst | [Nm] =10 =10 =10 =10 <10 <10 <10
Edge distance 150 (2 her)
{under fire exposure) Cer, (Cors) | [mm] (for shear loads perpendicular to the free edge: c.. = 240)
Minimum edge distance Crmin | [mm] 50
Spacing (under fire Serdi (Serin)| [mm] 240 (4 hat)
exXposure) Ser i (Serni)| [mm] 240 (4 he)
Minimum ﬁpamng Smin i, Serun, L [mm] 50
Table C46: Reduction factors for single anchors at the edge
Shear load
Tansioniload perpendicular to the free edge parallel to the free edge
_________ With € 2| cledgen _;___ —J | withe2 | deggeve | L] |WithC 2| deagevn
| 50" 1,00 [ 50 0.20
. ! =i &
| 150" | 1,00 | | 125 | 050 :I i ol (Wi
_____ — 150 | 100 | 1 1 | 240 | 100 | T——r 1| 150 | 1,00
Table C47: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
withcz [withs2z | agun withcz|withsz| ay.n
; 501} 50 1,50 F———— 501 50 0,80
E—— == 500 | 240 | 200 | q— 1507 | 240 | 2,00
]II| 1802) 80 1,00 :I 1802) 60 1,00
| T 1802) 240 1,55 1 | 1802 | 120 | 2,00
2402) 240 2,00 1802) | 120 | 2,00
+———mn——7 |withc2|withs2| aguvi | +— ~r——r |withc2|withs 2| agivs |
Shear load 50 50 0,40 = 50 50 0,20
perpendicular 240 50 1,20 :| = 240 50 0,60
to the free edge | =——— — | S — 240 | 125 | 1,00
240 240 2,00 240 240 2.00
_____ | — withcz |withs 2 g il Vi T JC__7T |withcz|withsz gl Vil
Shearload | | 50 50 | 1.20 50 | 50 | 1,00
parallel _ [} =0 158 100
to the free edge | ! :
th g —Tm— 150 240 2,00 S— — 150 40 200
"' All applications, except for het = 200mm and without sleeve (for Table C46 and C47)
4 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-and s 2 s
Anchor size Sleeve | Effective 188 Rk aa
anchorage did wid wid
d
epth wiw iy
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C/
o o a 5 -~ | temperature
40°C | 80°C | 120°C | 40°C | 80°C | 120°C ranges
het Nrxs = Nrip ! Vrkp !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 28 Nimm? 2
M8 80 9.0 9.0 7.5 9.0 9.0 7.5 9,5
M10 / 1G-M8 - = 90 9.0 9.0 7.5 9.0 9.0 7.5 9.5
M12 / 1G-M8 = 100 9,0 9,0 7.5 9.0 9,0 7.5 12,0
M16 / IG-M10 =100 9.0 9.0 7.5 9.0 9.0 7.5 12,0
M10 / M12
GMAT IS i8 5 200 11,5 11,5 10,0 6,0 6,0 5,0 8,0
M16 / 1G-M10 - 200 115 | 115 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 9.5
i VM-SH16 | 285 00 | 90 | 75 | 90 | 80 | 75 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 2 85 9.0 9,0 1.5 9.0 9.0 7.5 12,09

YNrkpe = Nrkpe and Vesen = Vrye 1 according to Annex C5

stones with higher strengths, the shown values are valid without conversion
3 Valid for all stone strengths with min. 10 Nfmm?

% For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C44. For

Characteristic resistance and displacements

Table C49: Displacements
5o het /N Bno B LA Swo Sv=
A i [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]

M8 — M12 / R
1G-M& = I1G-M10 all 01 0,1*Nex / 3,5 2"Bno 9.3 0,37Vl 2,2 1,5"v0
M16 0.1 0,1"Vrxi 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 ANCILGe Nexen = Nreps = Vaken
Anchor size depth : '
Pt R30 R60 | R90 | R120
[mm] [kN]
M8 - 80
M10 / 1G-M6 : =90
0,51 0,44 0,36 0,33
M12 / IG-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
MBIM1D,‘IG_M6 VM_SH 16 — L] Lotk s b ) waate = ——— i O el
130 0,92 0,74 0,57 0,49
Mi2 / M1B 285 0,36 0,26 0,15 0,10
VM-SH 20
IG-M8 / IG-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
Table C51: Description
Hollow clay brick
e HLZ-10 DF
Density p [kg/dm®] | =125
Normalised mean
compressive strength fo  [N/mm?] | 220
Conversion factor for lower compressive 05
strengths {fs f 20)°* = 1,0
Norm [-] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Wienerberger (DE)
Brick dimensions [mm] 300 x 240 x 249
Drilling method [-] Rotary drilling
3
} f.'.
b=
&
| 13
o 14 00 1
Table C52: Installation parameter
Anchor size M8 M10 Mi2 Mi6 | IG-M& | IG-M8 | IG-M10
Installation torque Tinst | [Nm] =5 <10 <10 <10 <5 <5 <10
Edge distance 120 (2 her)
{under fire exposure) Cor. (Crs) | [mm] (for shear loads perpendicular to the free edge: c. = 300)
Minimum edge distance Cmin | [mm] 50
Char;meﬁsgc . Sert (Sersn)| [mm] 300 (4 he)
Zﬁ:ﬁ;ug,.é?” S st (serin)| [mm] 250 (4 he)
Minimum spacing Smin i, Smin_ | [Mm] 50
Table C53: Reduction factors for single anchors at the edge
= Shear load
RN perpendicular to the free edge parallel to the free edge
with ¢ 2| ctedgen | L with € 2 | ctesgevs | —— I |with ¢ 2| cesgevi
50 1,00 ] —— 50 0,20 E:| i 50 1,00
120 | 1,00 | F—— 300 100 | — 120 | 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick HLZ 10DF Annex C22
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick HLZ-10 DF — continuation
Table C54:  Factors for anchor groups

Position parallel to horizontal joint Position perpendicular to horizontal joint
L7 |withcz|withs2]| agun T |withc2|withs 2| ogin
Tension load . 50 50 | 1,55 | B 50 | 50 | 1,00
| —— — 120 300 2.00 | o | 120 250 2,00
1 With ce With 52 L[g HNLIYY 2 A | — Wﬂ.h ce2 Wllh 52 ﬂg.]._".u_
Shear load I 50 50 0,30 B 50 50 | 0,20
perpendicular . : O
tothe freeedge | ~— T 1 300 50 1,40 P 300 50 | 1,00
300 300 2,00 300 250 2,00
Shear load L withc 2 |with s 2 | agiva 7 |withcz|withs 2| agvi
parallel | e 50 | 50 | 185 T 3] 50 [0 [ 100
to the free Bﬁga == 120 300 2,00 i 1 120 250 2,00
Table C55: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 c-and s 2 s
Anchor size Sleeve | Effective 80 condition a/d
anchorage did wid wid
depth wiw ishin
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C/ | 72°C [
o e o 8 o -~ | temperature
40°C | 80°C | 120°C | 40°C | 80°C | 120°C ranges
het Neks = Nakp ! Vrip "
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 20 N'mm? 2
Ma VM-SH 12 80 2,5 2,5 2,0 2,5 25 2,0 8,0
M8 / M10 /IG-MB| VM-SH 16 =85 2,5 2.5 2,0 2,5 2.5 2,0 8.0
M12/I1G-M8 WVM-SH 20 = 85 5,0 5,0 4,5 5.0 5.0 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

UNrkpe = Mrkpe @and Viaken = Vrie L according to Anneax C5
% For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C51. For
stones with higher strangths, the shown values are valid without conversion.

Table C56: Displacements

her duiN Bnn Bi= dvlV Bvo O
chors
Anchor size [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0,55 0,55"Vre/ 3,5
IG-M86 — 1G-M10 all 013 | 013*Nrx/3,5 | 2*%wo 1,5%5w0
M16 0,31 0,31*Vak/ 3,5
Table C57: Characteristic resistance under fire exposure
Effective Characteristic resistance
Sleeve sucnorege Nexps = Nekps = Vekon
Anchor size depth
he | RO [ ReO | RO |  Ri20
[mm] [kN]
M8 / M10 / I1G-M6 | VM-SH 16 130
M12 / M16 0,57 0,39 0,21 0,12
IG-M8 /IG-Mi0 |YMSH20| 2130

Injection System VMU plus for masonry

Performances - Hollow clay brick HLZ 10DF Annex C23
Group factors, characteristic resistance and displacements
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Table C58: Description

Brick type: Hollow clay brick Porotherm Homebric

compressive strength

Hollow clay brick
Brick type Porotherm Homebric
Density p [kg/dm®] | 20,70
Normalised mean f [N/mm?] | 210

strengths

Conversion factor for lower compressive

(fo /10)°°< 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 methed

[l

Rotary drilling

Table C59: Installation parameter

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

Anchor size M3 M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] | =2 s2 s2 s2 s2 =2 2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.. = 500)
Minimum edge distance Cmin | [Mm] 120
Spacii St | [mm] 500
i Sers | [mm] 300
Minimum spacing :'"'"': [mm] 120
Table C60: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge parallel to the free edge
| Sm—— _ with € 2| cedgen | L = With € 2 | dedgeve | | | T | with € 2| ceage.v i
120 0,30
[ B :
:I 120 1,00 :| 550 0.60 ] * 120 0,60
| — | E— 120 1,00 J 1 500 100 | 1 1 | 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
T — 7 |withc2 |withs2 | ogunw |17 |withc2|withs2| oun
M M
120 100 1,00 ° 120 100 | 1,00
Tension load | | oe ' ' :
° L 200 | 100 | 200 || . 200 | 100 | 1,20
120 500 2,00 || [ L [ 120 300 | 2.00
4= |withc2[withs 2| aguws | —— =1 |with c2|with s 2| cgive
Shear load u 120 100 0,30 | s | | 120 100 | 0,30
perpendicular [ R 250 100 0,60 = 7 | 250 100 | 0,60
to the free edge | = 500 100 1,00 — [
: - - - - -
————- 120 | 500 | 2.00 ; 120 | 00 | 290
Shearload T JC T |withcz|withs2| aguvn | ——JC_J |[withc2|withs2| agv
parallel ] ole 120 100 1,00 ] t 120 100 | 1,00
to the free edge | | %l ________ 120 500 200 | /1 1 | 120 | 300 | 2,00

Table C62: Characteristic resistance under tension and shear load

Characteristic resistance with c = cr and s 2 s+
Anchor size Sleeve Effective Use condition
anchorage wid did
depth did i wid
wiw
Il
24°C | 50°C K | 722G | 24°C 1| 50°C | T2°C/ 4
- & 5 i z -~ | temperature

40°C 80°cC 120°C | 40°C | 80°C | 120°C ranges

hef Nrxo = Nrep ! Viks
[mm] [kN] [kN]

Normalised mean compressive strength fo= 10 N/mm? 2

Ma VM-SH 12 80 1.2 3,0
M8 / M10/ z 85 1,2 3,0
VI 16 e
IG-M6& S 130 1,5 35
Mi2 / M1&/ 2 85 1.2 4.0
IG-M8 /1G-m10 | YM-SH 20 Pmn 15 40

"' MRkpe = Nrkpe and Vaee i = Vake L according to Annex C5
“ 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 dulN B O iV Svo By
Anchor size
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 — M12 /
0,55 0.55"Vri/ 3.5
IG-M6 - IG-M10 all 0,13 0,13*Nrx /3,5 | 2*3no s 1,5%vo
M16 0,31 0,31*Vix/ 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

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

MNormalised mean

2
compressive strength fo  [N/fmm? | 210

Conversion factor for lower compressive (f/10)°5 5 1,0

strengths

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

Brick dimensions [mm] 500 x 200 x 314

Drilling methed [—]: Rutaryr driiling

Table C65: Installation parameter

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

Anchor size M8 M10 M2 M16 IG-M& | IG-M8 | IG-M10
Installation torque Tinst | [Nm) 2 s2 £2 s2 =2 =2 =2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: co = 500)
Minimum edge distance Cmin | [mm] 120
Spacin e | [mm) 500
P Sers | [mm] 315
Minimum spacing :"'“'T [mm) 120
Table C66: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
I with ¢ 2| Cledgen | ] withc 2 | Cedgave | T [T |withc2| tedgevil
120 0,30
L 120 1,00 :| -0 250 0.60 i| * 120 0,60
AEmE 120 | 100 | —— 1 | 500 1,00 | J——r_1 | 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
T—— 7 |withcz|withs2z| agun |17 |withcz|withs2| aun
i 120 100 100 | |1 P 120 100 | 1,00
Tension load e
° | 200 100 | 170 ||| . 200 | 100 | 1,10
L 120 500 2,00 |4 1 120 315 2,00
T 17 |withcz|withs2| a T 7T |withcz|withs2
Shear load = sivL | = = gl VL
L
tothe free edge | 120 | 500 | 200 |F——=—= [ 120 | 315 | 200
| | . ithc=|withs= j — ~ |withc=|withs =
Shear load = wi i gy | L ] | GgLvi
parallel ! ole 120 100 1,00 || 3 120 100 | 1,00
L 4
to the free edge | ———r— 120 | 500 | 200 | F—=r— | 120 | 315 | 2,00
Table C68: Characteristic resistance under tension and shear load
Characteristic resistance with c 2 crand s 2 5+
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did G wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/t | 50°C/ | 72°C /
40°C | 80°c | 120°C | 40°c | socc | 120°c | témPperature
ranges
her Nrscp = Nrep ! Vrip
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 10 N/mm? 2
Ma VM-SH 12 80 0,9 3.5
M8/ m10/ =z 85 0,9 3,5
VM-SH 16
IG-M6 130 20 | 20 | 15 | 20 | 20 | 15 40
M12 f M16/ = 85 0,9 40
VIM-SH 20
IG-M8 / 1G-M10 =130 2,0 2,0 15 2,0 2,0 1,5 40
" MNrikbe = Newpe and Vaken = Vree 1 according to Annex C5
“ For lower compressive strengths resistances must be multiplied by the conversion factor according to Table CB4. For
stones with higher strengths, the shown values are valid without conversion
Table C69: Displacements
h i '
Anchorsiia et /N Sno S LAY Svo Bv-
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0.55 0,55"Vre/ 3.5
IG-M6 — IG-M10 all 013 | 013*Nr/3,5 | 2*8no 1,5%w0
M16 0,31 0.31*Vr/ 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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Table C70: Description

Brick type: Hollow clay brick Calibric R+

compressive strength

Hollow clay brick
Brick type Calibric R+
Density 5 [kg/dm’] | 20,60
Mormalised mean fb {N.me’] >12

Conversion factor for lower compressive

(f/ 12)°3<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

Table C71: Installation parameter

Description, installation parameters, reduction factors

Anchor size M8 M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] =2 s2 2 52 s2 22 s2
Edge distance Cor | [mm] 120 (for shear loads perpendicular to the free edge: co = 500)
Minimum edge distance Crin | [Mm] 120
Spacin Scril | [mm] 500
el St | [mm] 315
Minimum spacing :““""L' [mm] 120
Table C72: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
| E— —J |withc 2| gedgen | T ] | withc2 | aedgevs |- T |withc2| cteagev
120 0,15
[ i :
:I 120 1,00 ] 50 0.30 ] * 120 0,30
—M 120 1,00 |4 — 500 100 | M 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
e withcz |withs2| aguy | T 71 |withc2|withs2| oun
i 120 100 100 | |1 P 120 100 | 1,00
Tension load ee®
° | 175 100 | 170 ||| . 175 | 100 | 1.10
I | 120 500 2,00 ] 1 120 315 2,00
17 |withez|withsz| « T I |withc2|withs2
Shear load = sivL | = = Clgl Vi
to the free edge | -
— 120 500 200 |m——r 1 | 120 | 315 | 2,00
) C— withc2 |withs2 | aguve | L——JL___] |withc2|withs2| agiw
Shear load M M
parallel ! ole 120 100 1,00 || t 120 100 | 1,00
to the free edge | . h J L
______ — 120 | 500 | 200 | F—7p — 120 | 315 | 2,00
Table C74: Characteristic resistance under tension and shear load
Characteristic resistance with c = cr and s 2 s+
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did I wid
wiw
all
24°C [ | 50°C/ | 72°C /[ | 24°C } | 50°C /| 72°C/
& : I ; b =~ | temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
het Nrscp = Nrep V! Ve "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N/mm? 2
Ms 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 2.9
ool | yM-sH1s
1G-M6 130 1,5 1.5 1,2 1.5 1,5 1.2 ?-_,5
Mi2/ M16 =85 1,2 1,2 0,9 1,2 1.2 0,8 85
VM-SH20
IG-M8 /IG-M10 =130 15 1.5 12 15 15 1,2 8,5

UNrkbe = Nrkpe and Vaxen = Vree 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 C70. For

Group factors, characteristic resistance and displacements

Table C75: Displacements
Anchor size il Sw/N Bno B iV Svo Bv=
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0,55 0,55"Vre/ 3.5
IG-M6 - IG-M10 all 0,13 0,13*Nrx /3,5 | 2%no & 1,5%wo
M16 0,31 0,31*Vre/ 3,5
Injection System VMU plus for masonry
Performances - Hollow clay brick Calibric R+ Annex C29
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Brick type: Hollow clay brick Urbanbric
Table C76: Description
Hollow clay brick
e Urbanbric
Density p [kg/dm®] | 20,70
Normalised mean
compressive strength fo [Nmm | 212
Conversion factor for lower compressive 05
strengths {fu/12)°5<1,0
MNorm [-]1 EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Imerys (FR)
Brick dimensions [mm] 560 x 200 x 274
Drilling method [-] Rotary drilling
D) ST A eS| el _ = Ba ] - e
| — — - AR (. e )
N HEN BN DN B D BN NN DEE BEN BEE BN e
| 40 | w
N8 560 i
Table C77: Installation parameter
Anchor size ma M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £2 £2 £2 =2 s2 2 =2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: ¢ = 500)
Minimum edge distance Cmin | [Mm] 120
Spacin Scril | [mm] 560
itk St | [mm] 275
Minimum spacing g“""'i' [mm] 100
Table C78: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge rpandl::ular to the free edge
i — | withcz| dedgenn | 11T withc 2 | dedgevs | L] [withc2 |ttedgevi
120 0,25
® o e :
] 120 1,00 ] 250 0.50 :| & 120 0,50
b | B | 120 1,00 500 100 | 101 250 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Urbanbric Annex C30
Description, installation parameters, reduction factors
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Brick type: Hollow clay brick Urbanbric — continuation

Table C79: Factors for anchor groups

Group factors, characteristic resistance and displacements

Position parallel to horizontal joint Position perpendicular to horizontal joint
e memep withcz |withs2| oagun |77 |withcz|withs2| aun
i 120 100 100 | |1 P 120 100 | 1,00
Tension load e
° | 185 100 | 190 ||| . 185 | 100 | 1,10
L 120 560 2,00 |4 1 120 275 2,00
T 17 |withcz|withs2| a T___JL_7 |withcz|withsz
Shear load » L = CgLvs
L
to the free edge 120 560 | 200 |F—1 120 275 | 2,00
ith ¢ 2 | with s 2 j — withc = | withs 2
Shoarlbad wi i gy | L | I W Gl Vil
parallel 120 100 1,00 || 3 120 100 | 1,00
to the free edge 120 | s60 | 200 | F——=r——= | 120 | 275 200
Table C80: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 cerand s 2 5+
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did f wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C /| 50°C t | 72°C/
5 5 5 g ; .~ | temperature
40°C | 80°C | 120°C | 40°C | 80°C | 120°C ranges
her Nrscp = Nrep V! Vrip
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N/mm? 2
Mma YM-SH 12 80 1,2 1.2 0,9 1,2 1,2 09 45
2 B85 1.2 1.2 0.9 1.2 1.2 0.9 4.5
M8 / M10/ VM-SH 16
IG-M6 130 3,0 3,0 2,5 3,0 3.0 2,5 45
=85 1,2 1,2 0.9 1.2 1,2 09 50
M12/M16 UMEH 20
IG-M8 /1G-M10 =130 3,0 3.0 2,5 3,0 3,0 2,5 50
UNrkbe = Nrkpe and Vaxen = Vree L according to Annex C5
2 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C7&. For
stones with higher strengths, the shown values are valid without conversion
Table C81: Displacements
h IN - v
] S ot o Sno o Sv Svo Bv-
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
Ma - mM12/
0,55 0,55"Vrk/ 3,5
IG-M6 - IG-M10 all 0,13 | 0,13*Nr«/3,5 | 2*no 1,50
M18 0.31 0,31"Vre/ 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
Table C82: Description
Hollow clay brick
Brick type Brigque Creuse C40
Density p [kg/dm® | =070
Normalised mean
compressive strength fo  [N/ma] | 212
Conversion factor for lower compressive 05
strengths {fu/12)°°<1,0
Norm [] EN 771-1:2011+A1:2015
Producer (country code) [-] e.g. Terreal (FR)
Brick dimensions [mm] 500 x 200 x 200
Dril!ing method [-] Rotary drilling
. . .
g
=l
]
L8
ﬂ'.!’
Table C83: Installation parameter
Anchor size ma M10 M12 M16 IG-M& | 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» = 500)
Minimum edge distance Crin | [Mm] 120
: Scril | [mm] 500
Spacing Se1 | [mm] 200
Minimum spacing :"“: 1' [mm] 200
Table C84: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
I with c 2| ceagen | — I withcz | dedgeve | - [ T |withc 2| teage v
:l ™ 120 1,00 :| — 120 0,83 ] 120 1,00
H o |y | 120 1,00 A _ 500 1.00 _:u:’]_ 250 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Brique Creuse C40 Annex C32
Description, installation parameters, reduction factors
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Brick type: Hollow Clay brick Brique Creuse C40 — continuation
Table C85: Factors for anchor groups

]
1
J

[—

Position parallel to horizontal joint Position perpendicular to horizontal joint

j r— — |withcz|withs2| ogun _f..T withcz|withs 2| oun

Tension load LA :I .
; = 120 500 2,00 T | 120 200 2,00
T JC__J |withc2|withs2| agnve | J___T |withc2|withs2| agw

Shear load | M ®

:
tg:ﬁf’::f:fg'a ' 120 | s00 | 200 ||| . 120 | 200 | 2,00
I

[

L] |withcz|withsz| aguv

] |withcz

with s 2| cgvi

parallel oe

Shear load ]
to the free edge

120 500 2,00 120

E

e i i

200 2,00

Table C86: Characteristic resistance under tension and shear load

Characteristic resistance withc 2 c, and s 2 s

Anchor size | Sleeve | Effective Use condition
anchorage wid did
depth did e wid
wiw
all
24°C /| 80°C/ | 72°C/ | 24°C [/ | 580°C /[ | T2°C /
o o o 8 5 -~ | temperature
40°C 80°C 120°C | 40°C BO"C. | 120°C ranges
het Nrxp = Nrip ! Vach ¥
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 Nl'mm? 2
Ma VM-SH 12 80
Ma / M10/
IG-M6 Maieuils R 12 | 12 | o9 | 12 | 12 | o9 15
M12/M16/
IG-M8/1G-M10 [YM-SH20| 285

" Mrkpe = Nrkpe and Ve n = Vike L according to Annex C5

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

Table C87: Displacements

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

bet dulN Bno BN iV Svo By
Anchor size
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
M8 — M12 /
0,55 0,55*Vre/ 3,5
IG-M8 — IG-M10 all 013 | 013*Nrc/3.5 | 2% i 1.5%v0
M16 0,31 0,31*Vr/ 3,5

Injection System VMU plus for masonry

Performances - Hollow clay brick Brique Creuse C40
Group factors, characteristic resistance and displacements

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/dm’] | =060

Normalised mean -
compressive strength fo  [Nfmm?] | 212
Conversion factor for lower compressive

(f/ 12)°3<1,0

strengths

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

Drilling methed [-] Rotary drilling

Table C89: Installation parameter

Anchor size ma M10 M12 M16 IG-Mé | IG-M8 | IG-M10
Installation torque Tinet | [Nm] | s2 <2 <2 <2 <2 <2 <2
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.. = 250)
Minimum edge distance Cmin | [Mm] 60

A Ser i | [mm] 250

acin
Spacng St | [mm] 250
Minimum spacing Smin. 1 | [mm] 100
Smin, L

Table C90: Reduction factors for single anchors at the edge

Shear load
iension’ions perpendicular to the free edge | _perpendicular to the free edge

7 |withc2| cesgen | L —— —J | withc2 | cedgers Il [ |with ¢ 2| cesgevi

] ° 60 | 1,00 El - | 60 | 040 ] * 60 | 0,40

=== 120 | 100 JP———1 | 250 | 100 [P———— | 120 | 1,00
Injection System VMU plus for masonry
Performances - Hollow clay brick Blocchi Leggeri Annex C34
Description, installation parameters, reduction factors

Z7201515.24 8.06.04-325/19



Page 56 of European Technical Assessment Deutsches
ETA-13/0909 of 10 December 2024 Institut

fiir
English translation prepared by DIBt Bautechnik

Brick type: Hollow clay brick Blocchi Leggeri — continuation
Table C91: Factors for anchor groups

osition parallel to horizontal joint Position perpendicular to horizontal joint
1t withc2 |withs2| agqun |1 — ] |withcz|withs2| aguwn
Tension load oo 60 100 | 1,00 ] ° 60 100 | 2,00
—— 120 | 250 | 200 |F——— | 120 | 250 | 200
T T |withez|withs2| aguve | = JL___T |withcz|withs2|a
Shear load M == Fi g
: . 60 100 | 040 || . 60 100 | 0,40
perpendicular | | €T | |
4o the fres sdga| L 250 | 100 | 1.00 ||| . 250 | 100 | 1,00
11| 250 | 280 | 200 || 1 250 | 250 | 2,00
j i withe = [withs2 | aguve | 1 I~ ] |withc2|withs 2 | agivi
5"'“";:";‘:" M = 80 100 | 040 ||| 60 100 | 0,40
o th fras siige | L 120 | 100 | 1.00 ||| 120 | 100 | 1,00
i 120 | 250 | 200 |~ 1| 120 | 250 | 2,00

Table C92: Characteristic resistance under tension and shear load

Characteristic resistance withczc,and s =2 s
Anchor size Sleeve | Effective Use condition
anchorage wid did
depth did s wid
wiw
all
24°C/H | 50°C S | T2°C [ | 24°C /| 50°Cf | T2°Cf
: & 5 2 : = | temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
her Nexp = Nrip ! Vakp !
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 N'mm? 2
M& VM-SH 12 80
Ma / M10/
VM-SH 16 =85
IG-M6& 06 086 086 06 06 06 35
M12/ M1E/
IG-M8 / IG-M10 |VM-SH20 285

"' Nrkoe = Nakpe and Vawen = Vree L according to Annex C5
4 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

Archoralie het nIN o B vV Svo Bv=
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12/
0,55 0,55"Vre/ 3.5
IG-M§& — 1G-M10 all 0,13 | 0,13*Nr«/3,5 | 2%no &) 1,5%v0
M18 0,31 0,31"Vre/ 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
Table C94: Description
Hollow clay brick
Brick type Doppio Uni
Density p [ka/dm®] |=z0,90
Normalised mean
compressive strength fo  [Nimm?] |228
Conversion factor for lower compressive B
strengths (fs / 28)°5< 1,0
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
- : : : : ;
0002800
100 EROO!
... .. = = L e . i 2 '-..' i .
S00uU8008
) ey -
1]_26_|9
- 250 -—
Table C95: Installation parameter
Anchor size Mma M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
installation torque Tinst | [Nm] =2 £2 £2 2 s2 s2 2
Edge distance Cer | [mm) 120 (for shear loads perpendicular to the free edge: c.r = 250)
Minimum edge distance Cmin | [Mm] 100
Spacin Scr i | [mm] 250
i g Ser ) | [mm] 120
Minimum spacing :"‘i"' "1 (mm] 100
Table C96: Reduction factors for single anchors at the edge
Shear load
Tegsionioad perpendicular to the free edge perpendicular to the free edge
I T |withcz2| ctedgen | 1 withc 2 | tedgeve | T T |withcz |ctedgevii
] o 100 | 1,00 ] o/ | 100 | 050 ] * 100 | 1,00
— 1 120 100 | 1 250 1.00 e 120 1,00
Injection System VMU plus for masonry
Performances - Hollow Clay brick Doppio Uni Annex C36
Description, installation parameters, reduction factors
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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
g ST | I |withez|withs2| dgun f TE— | — withcz | withs2 | adan
Tension load ] P 100 100 | 1,00 a 2 100 | 120 | 200
__ _ R | 120 250 2.00 i — | — 120 120 2,00

____ 7T |withcz |withsz| agn T 1T |withcz | withs =z
Shear load = cLAZ S8 = = ClgL VL
tothefreeedge [ ——=r—= | 250 | 250 | 200 | /———1 | 250 | 120 | 200
Shearload | S——L—J [withc=|withs2 | aguyn | T LT [withc|withs2[aaivy
parallel ole 100 | 100 | 1,00 t 100 | 100 | 1,00

4 -

tothefreeedge | ————— | 150 | 250 | 200 | =——=r—= | 120 | 120 | 2,00

Table C98: Characteristic resistance under tension and shear load

Characteristic resistance withc 2 cr and s 2 s+
Anchor size Sleeve | Effective Use condition
anchorage wid did
depth did i wid
wiw
Il
24°Cf | BO°C/ | 72°C /[ | 24°C [} | BO°C /| 72°C{ 2
: : 2 : L o~ | temperature
40°C 80°C 120°C | 40°C 80°C | 120°C ranges
Her Nexkbs = Map " Vrin "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 28 N/mm? ?
Ma VM-SH 12 80
ME /f M10/
| 1G-M6 VM-SH16| 285 1,2 12 08 | 12 | 1.2 | o9 25
M12/ M16/
IG-M8 / 1G-M10 VM-SH 20 2 85

Y MNekse = Mekpe @and Ve n = Vree L according to Annex C5
4 For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C94. For
stones with higher strengths, the shown values are valid without conversion

Table C99: Displacements

het S /N Bno Bn- YA, Svo Sv=
Anchor size
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 — M12 /
0.55 0,55*Vre/ 3,5
IG-M6 - IG-M10 all 013 | 0,13*Nre/3.5 | 2%wo i 1,5%w
M16 0,31 0,31*Vak/ 3,5

Injection System VMU plus for masonry

Performances - Hollow Clay brick Doppio Uni Annex C37
Group factors, characteristic resistance and displacements
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Table C100: Description

Brick type: Hollow clay brick Coriso WS07 with insulation

compressive strength

Hollow clay brick
=S EED Coriso WS07
Insulation material Rock woaol
Density p [kg/dm®] | 20,55
MNormalised mean f, [N/mm?] |26

Conversion factor for lower compressive

(fo/6)°°=1,0

strengths

Norm [-]1 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

Table C101: Installation parameter

Description, installation parameters, reduction factors

Anchor size M8 M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinet | [Nm] £5 <5 =10 <10 <5 =5 =5
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.. = 250)
Minimum edge distance Cmin | [mm] 50
" Scri | [mm] 250
SRading Sevs | [mm] 250
Minimum spacing Smin.t | rmm] 50
Smin_ L
Table C102: Reduction factors for single anchors at the edge
Shear load
aesoniond perpendicular to the free edge | _perpendicular to the free edge
] ' |withc 2| cedgen | ——1 withc = | Gedgeve | | LT | withc2 |cedgsvi
:l . 50 1,00 :| B 50 0,30 ] * 50 1,00
— 120 | 1,00 | — 250 | 100 | F———— | 120 | 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Coriso WS07 Annex C38

7201515.24

8.06.04-325/19




Page 60 of European Technical Assessment

ETA-13/0909 of 10 December 2024

English translation prepared by DIBt

Deutsches
Institut

fiir
Bautechnik

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
';I:I withcz |withsz| agum "ll:_“_“jT_;J' withcz | withs 2 | agn
Tension load o0 50 50 150 | | : 50 50 | 1,00
| —— 120 250 2,00 1"_*; ____ 1 | 120 250 | 2,00
7 |withcz |withs2| aguvs | T——Jr__7 |withc2|withs2|agv
Shﬂz'd';:?ar N 50 50 0,40 . 50 50 | 0,40
it osaenl| L 250 | 0 | 100 | JL_® ) [ 250 | s0 [120
~—L—1 | 250 250 200 | — - 250 250 | 2,00
Bitesrioad T |withc= | withs 2| aguvy *;:I[“‘ withc = | withs 2 | agivi
parallel ole 50 50 165 | | t 50 50 | 1,00
tothefreeedge | =—=—= [ 10 | 250 | 200 | /= — 120 | 250 | 2,00
Table C104: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 ¢y and 5 2 5«
Anchor size Sleeve | Effective Use condition
anchorage did
VM-SH 1™ Gepth did Ll wid
wiw
Il
24°C | BO°C/ | 72°C/ | 24°C /| 5O°C /| T2°C / 8
o, o o A 5 -~ | temperature
40°C 80°C 120°C | 40°C B0°C | 120°C ranges
het NRk,b = Nﬂk.p 1 Vekh i
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 6 N/mm? 2
Ma WM-SH 12 80
M8 / M10/
IG-M6 VM-SH 16| 285 15 15 1.5 1,6 1,5 1,5 50
Mi12 /M6 /[
G-M8 / 1G-M10| VM-SH 20| 285

""Mrkpe = Nawpe and Vaven = Vrke 1 according to Annex C5

4 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
Anihor slg het /N Sno S SulV Svo B
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
MB - M12/
0,55 0,55*Vrk/ 3,5
IG-M6 — 1G-M10 al 013 | 013'Nee/35 | 2%wo " 1,5%v0
M16 0,31 0,31*Vax/ 3,5
Injection System VMU plus for masonry
Annex C39

Performances — Hollow clay brick Coriso WS07 with insulation
Group factors, characteristic resistance and displacements
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Table C106: Description

Brick type: Hollow clay brick T7 MW with insulation

compressive strength

Hollow clay brick
Brick type 7 MW
Insulation material Rock wool
Density p [kg/dm®] | 20,59
MNormalised mean fo  [N/mm? |28

Conversion factor for lower compressive
strengths

{fu/B)"" <10

Norm

!

EN 771-1:2011+A1:2015

Producer (country code) [-]

e.g. Wienerberger

(DE)

Brick dimensions [mm]

248 x 365 x 249

Drilling method []

Rotary drilling

Table C107: Installation parameter

Performances — Hollow clay brick T7 MW

Description, installation parameters, reduction factors

Anchor size M8 M10 M12 M16 IG-M& | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £5 <5 <10 <10 <5 <5 <5
Edge distance Cer, [mm] 120 (2 het)
{(under fire exposure) (Cersi) (for shear loads perpendicular to the free edge: co = 250)
Minimum edge distance Cmin | [mm] 50
Spacing (under fire Scr, 1 {Sceh, 1) | [mm] 250 (4 het)
exposure) Scr. 1 (Serp, 1) | [mm] 250 (4 her)
Minimum spacing Smin, Il Smin, L | [Mmm] 50
Table C108: Reduction factors for single anchors at the edge
Shear load
Tension loar perpendicular to the free edge perpendicular to the free edge
I | withc 2| tteagen | ——JL___T |withc2 | deggeve | | JL___] |withc 2| dedgev
] ° 50 | 1,00 ] ibils 50 0,35 ] * 50 | 1,00
| 120 10 |\ — i 250 10 |/ 1 120 1,00
Injection System VMU plus for masonry
Annex C40
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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
M7 |withcz | withs2| dgun T — T _J|wthcz|withs2| aun
Tension load oo 50 50 1,40 : : 50 1,15
| s — 120 250 | 200 | F—=—=| 120 | 250 | 2,00

g |Withc 2 |withs2| aguvi T F—— withcz|withs 2| agvy
fhazrdli‘::?ar M 50 50 0,60 M ® 50 0,40
tg tﬁ free edge | 250 50 156 | || ® || 250 | 50 | 1,00
| cvgm—— | — 250 250 2,00 % NN | B— 250 250 2,00

Shearioad _:.—_ J_J |withc2 |withs2| agnvi T JC___J |withcz|withs 2| agvi
parallel | -l- 50 50 | 2,00 t 50 | 1,20
tothefreeedge | ——x | 120 | 250 | 200 | =—— 120 | 250 | 2,00

Table C110: Characteristic resistance under tension and shear load

Characteristic resistance withc 2 ¢y and 5 2 5«

Anchorsize | Sleeve | Effective Use condition
anchorage d did
depth did w wid
wiw e
Il
24°C/ | BO*C/ | 72°C/ | 24°C /| 50°C /| 72°C/ 8
o, o o A 5 -~ | temperature
40°C BO°C 120°C | 40°C 80°C | 120°C ranges
het NRk,b = Nﬂk.p 1 Vekh i
[mm] [kN] [kN]
Normalised mean compressive strength f, 2 8 Nlmm? 2
Ma VM-SH 12 80
M8 / M10/ 1IG-M6|VM-5H 16 =85 20 20 15 20 20 15 3,0
M12 /1 1G-MB VM-SH 20 =85 ' ' ' ' ' ' i
M16 / 1G-M10 VM-SH 20 = 85 4.5

' Nrkpe = Nekpe and Viasen = Ve L according to Annex C5
stones with higher strengths, the shown values are valid without conversion

Table C111: Displacements

% For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C108. For

Performances - Hollow clay brick T7 MW
Group factors, characteristic resistances and displacements

A e het SufN ﬁm. B vl V Buo B
mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 /
0.55 D,55"Vrx! 3,5

IG-M6 — IG-M10 al 013 | 013*Nax/3.5 | 2% R“ 1,5%wo

M16 0,31 0,31*Vre/ 3.5
Injection System VMU plus for masonry
Performance Annex C41
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Table C112: Characteristic resistance under fire exposure

Characteristic resistance under fire exposure

Performances — Hollow clay brick T7 MW with insulation

EieEio Characteristic resistance
anchorage i o NG s
: depth Bfi = MNARkpS = VRxe
Anchor size | Sleeve
het R30 RO |  Reo R120
[mm] [kN]

M8 / M10 IG-M& | VM-SH 16 130 i
na ormance

MI2/MI6/ [0 ool o aa0 BiEA 0,37 0.4 Rosasead

1G-M8 1G-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
Density p [kg/dm®] | 20,56

Normalised mean ;
compressive strength fo [N/mm?] |26
Conversion factor for lower compressive

(fo /8)°5<1,0

strengths

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

Drilling method [-] Rotary drilling

-—B—-
245

— = 1]
15 | 3614_ !
- 363 -
Table C114: Installation parameter
Anchor size ma M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] =4 =4 =10 =10 <4 £4 =4
Edge distance Cer | [mm]) 120 (for shear loads perpendicular to the free edge: c. = 250)
Minimum edge distance Cmin | [Mm] 50
Spacin S,y | [mm] 250
pacing St | [mm] 250
Minimum spacing :"""' "1 (mm] 50
Table C115: Reduction factors for single anchors at the edge
Shear load
fensioniiaad perpendicular to the free edge perpendicular to the free edge
! N—— —p—— —_— —_ — =
:—f with ¢ 2| Cedge withc2 | Cedgenvs | 1T JL_ T [with c 2| Gesgev
: . 50 1,00 El:l —- 50 0,25 ::l * 50 1,00
T 1| C1a0 | wow L1 250 100 |1 3| 120 | 1,00

Injection System VMU plus for masonry

Performances = Hollow Clay brick T8 P with insulation Annex C43
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
_:_“4_]-:]- with ¢ = | with s 2 gl M T E— — withc2|withs = Clgl M
Tension load ) 50 50 1,30 ; : 50 1,10
| — — 120 250 2,00 | —  — | 250 2,00
Shear load ] |withcz withs2] aguvs | T T with ¢ 2 |with $ 2| agivs
perpendicular [ : Eﬂ 5 :g ?;g -E—h :g ?gg
to the free edge | - - = :
L = S 250 250 2,00 e 250 2,00
Shear load 7 |withcz|withs2| aguvn | T ——JC__T [withc2|withs 2| agvi
parallel .l. 50 s0 | 170 | | I 50 | 1,00
tothefreeedge | —xo"x | 120 | 250 | 200 | I — 250 | 2,00

Table C117: Characteristic resistance under tension and shear load

Characteristic resistance with c 2 c- and s 2 54

Anchor size Sleeve Effective Use condition
anchorage wid did
depth did e wid
wiw
Il
24°C/ | 50°C /[ | 72°C ) | 24°C }'| 50°C (| 72°C [ 3
o o a a 5 & temperature
40°C 80°C 120°C | 40°C go°CcC | 120°C ranges
het Nrkbs = Nap " WVrkp "
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 6 N/mm? 2
M8 VIM-SH 12 80
M8/ M10/
IG-M6 VM-SH16 | 285 15 | 15 | 15 | 15 | 15 | 15 4,5
M2/
IG-M8 VM-SH 20 = 85
M16/ VM-SH20 | =285 25 | 25 | 20 | 25 | 25 | 20 7.0
IG-M10 - - - : - ' <

" Nrkbe = Nekpe and Vaxen = Wik 1 according to Annex C5

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

Table C118: Displacements

% For lower compressive strengths resistances must be multiplied by the conversion factor according to Table C113. For

Group factors, characteristic resistance and displacements

A chorsle het dulN o [ vl V Bvo G-
[mm] [mm/kN] [mm] [mm] [mm/kN] [mm] [mm]
Mg - mM12/
0,55 0,55"Vre/ 3,5
IG-M6 — 1G-M10 all 013 | 0,13"Nm«/3,5 | 2%no o 1,5%5v
M18 0,31 0,31"Vre/ 3,5
Injection System VMU plus for masonry
Performances — Hollow Clay brick T8 P with insulation Annex C44
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Brick type: Hollow clay brick Thermoplan MZ90-G with insulation
Table C119: Installation parameter

Hollow clay brick
Brick type Thermoplan MZ90-G
Insulation material Rock wool
Density p [kg/dm®] | 20,68

Normalised mean :
compressive strength fo  [N/fmm? | 2 12
Conversion factor for lower compressive

(fo/12)°55 1,0

strengths

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

Drilling method [-] Rotary drilling

Table C120: Installation parameter

Description, installation parameters, reduction factors

Anchor size M8 M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinet | [Nm] <4 <4 <10 <10 <4 <4 <4
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.. = 250)
Minimum edge distance Cmn | [mm] 50
; Scri | [mm] 250
Spacing T 250
Minimum spacing ::::' T [mm] 50
Table C121: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
— with ¢ 2| cteagen | 1= with € 2 | tedgs vy ] with € 2 | Cledgeyv
:l * 50 1,00 :| —— 50 0,25 ] 50 1,00
| S 120 | 100 | 250 100 | 1 | 120 1,00
Injection System VMU plus for masonry
Performances — Hollow clay brick Thermoplan MZ30-G Annex C45
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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
11— |withcz |withs2| agun | T _—_—JL__7 |withcz|withs2| agn
Tension load oo 50 50 | 100 | | = 5 | 50 | 1,00
| e |- 120 250 200 | —r — 120 | 250 | 2,00
7 |withcz |withs2| aguvs | T 7 |withc2|withs 2| agvs
:'“":1’ d'i?_:fm M 50 50 | 075 . 50 | 50 | 050
fothofeeadgal| L] [ 560 | 50 | 200 | L ® ] [250 | 50 | 1.70
B E— — 250 250 200 | —UL—L | 250 250 | 2,00
7 |withcz |withs2| aguvi | ——J_] [withcz|withs 2| agvi
Shear load =
tothefreeedge | —~—x"= | 120 | 250 | 200 | T 120 | 250 | 2,00
Table C123: Characteristic resistance under tension and shear load
Characteristic resistance with c 2 c- and s 2 5
Anchor size Sleeve Effective Use condition
anchorage did
depth did ::: wid
wiw
all
24°C/ | 50°C/ | 72°C/ | 24°C/ | 50°C [ | 72°C /
2 2 = i 2 o~ | temperature
40°C | 80°C | 120°C | 40°C | 80°C | 120°C Knaes
het Nekb = Naip Vrip !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 12 Nimm? #
M8 VM-SH 12 80
M8 / M10/
IG-M6 VM-SH 16 =85 3,0 3.0 25 | 30 | 30 | 25 4,0
M12/
G-MB VM-SH 20 =85
M16 / VM-SH 20 > 85 3.5 3.5 30 | 35 | 35 | 30 75
IG-M10 ; ; j ; ; ; '

" Nrkbe = Nakpe @nd Vake i = Vrke L according to Annex C5
% 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

Anchorelzs hier Su/IN Bno B Bl V &wo B
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 —M12 / .
1G-M8& — 1G-M10 all 0,13 0,13*Nrx /3,5 | 2*6wo 055 029 Vs 3,8 1,550
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
Brick type Poroton FZ7,5
Insulation material Rock wool
Density p [kg/dm®] | 20,70
MNormalised mean fo  [N/mm? |28

compressive strength
Conversion factor for lower compressive

(fo/8)°°<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

3

o
III g

L 365 (425) (490) -4
Table C126: Installation parameter

Anchor size Ma M10 M12 M16 | IG-M6 | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £5 <5 <10 <10 <5 <5 <5
Edge distance Cer, [mm] 1?& (2 hat)
{(under fire exposure) (Cersi) (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge distance Cmin | [mm] 50
Spacing (under fire _ Scil (Sen ) | [mm] 250 (4 her)
exposure) Ser, 1 (S 1) | [mm] 250 (4 her)
Minimum Spacing Smin, il Smin_1 | [mm] 50

Table C127: Reduction factors for single anchors at the edge

Tension load Shear load

perpendicular to the free edge perpendicular to the free edge

Performances — Hollow clay brick FZ7,5 MW
Description, installation parameters, reduction factors

with € 2| Cledgen withcz | dedgeve | | Il T |withc 2| tedagevy
] P 50 | 1,00 ] ——> 50 0,35 ] * 50 | 1,00
— 1 120 1,00 | F/— 250 10 |/ 120 1,00
_____ e
Injection System VMU plus for masonry
Annex C47
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Brick type: Hollow clay brick FZ7,5 with insulation — continuation
Table C128: Factors for anchor groups

Pnsitlon parallel to horizontal joint Position perpendicular to horizontal joint
R withcz |withs2| ogun  S— — withcz|withs 2| ogn
Tension load | e 50 50 | 1.40 | 50 | 50 | 1.15
% P— 120 250 2,00 | F—— — 120 250 2,00
4————T ithcz|withs=z ith c 2| wi 2
Shear load == withecz |withs2| aguvi e — withcz|withs 2| ogivi |
— 50 50 0,60 50 50 0,40
perpendicular 250 50 1,56 | % 250 | 50 00
to the free edge 3 : e 1,
250 250 2.00 e 250 250 2,00
Shear load et |withcz|withs2| aguv i I with ¢ = |with s 2| agiva
parallel ']'__. S0 S0 2,00 t 50 50 1.20
to the free edge i 120 250 2,00 T 120 250 2,00
Table C129: Characteristic resistance under tension and shear load
Characteristic resistance withc =2 c- and s 2 5.
Anchor size Sleeve | Effective i d/d
anchorage d/d wid i
depth wiw Lo
all
24°C/ | B50°C/f | 72°C 1 | 24°C /[ | 50°C [/ | 72°C !
o @ a o P o t&l‘ﬂp&l’ﬁture
40°C 80°C 120°C | 40°C g0°C | 120°C ranges
het Nerks = Nrkp " Vres !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 8 NNmm? 2
Ma WVIM-SH 12 a0
M8 / M10/ 1G-M&|'VM-SH 16 =85 3.0
M12 /1G-Ma VIM-SH 20 =85 i 44 15 il s L
M16 / IG-M10 VM-SH 20 =85 4.5

" Mrkbe = Nripe 8nd Ve n = Viee 1 according to Annex C5
4 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

het dulN Ono Opg iV Bvo By
preoree [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 / y
IG-M6 — IG-M10 all 013 | 013'Nre/3.5 | 2% | 250 | OSSVR/3S |4 ges
M16 0,31 0,31*Vax/ 3,5
Table C131: Characteristic resistance under fire exposure
aftf:;t::;e Characteristic resistance
Anchor size Sleeve depth MNekb i = Nrkps = Vb
Rt R30 | R60 | R90 | R120
[mm] [kN]

M8 / M10 /IG-M6 [VM-SH 16 130 Vi peHlrancs
M12/ M16 / 0,64 0,37 0,11
IG-M8 IG-M10 | YM-SH20| 2130 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

Hollow clay brick
Brick type Poroton FZ9
Insulation material Rock wool
Density p [kg/dm®] | 20,90
MNormalised mean fo  [N/mm? | 210

compressive strength
Conversion factor for lower compressive

(fo/ 10)°%< 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

2106

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 het)
{under fire exposure) (Cor i) (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge distance Cmin | [mm] 50
Spacing (under fire _ Scil (Sen ) | [mm] 250 (4 her)
exposure) Ser, 1 (Sersi, 1) | [mm] 250 (4 her)
Minimum spacing Smini: Smin L | [Mm] 50
Table C134: Reduction factors for single anchors at the edge
Shear load
Seusionioad perpendicular to the free edge | perpendicular to the free edge
________ Withc2| tteggen | 1L ] |withc2 | tedgeve | T T[T |[with c 2| ttedgevn
] o 50 | 1,00 ] — | 50 | 035 ] * 50 | 1,00
—r 120 | 1,00 | F— 250 100 | ————= | 120 | 1,00
" =
Injection System VMU plus for masonry
Performances — Hollow clay brick FZ9 MW with insulation Annex C49
Description, installation parameters, reduction factors
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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
 — | — withcz |withs2| agun  —| r— withcz|withs 2| ogn
Tension load -| L 50 50 1,40 50 50 1,15
—r— 120 250 2,00 F— 120 250 2,00

Shear load T witgﬂc = witgﬂs z ug ;; ;1 - I wit;:ﬂc = wit;nus 2 Oéﬂfﬁé_
perpendicular ’j 250 50 155 | & 250 | 50 | 1,00

to the free edge | E— — : | — ;

250 250 2.00 250 250 2,00
Shear load  —| — withcz [withs2| eguvu  E—  — withc=|withs 2| agivi
parallel ole S0 S0 2,00 i 50 50 1.20
to the free edge [ — — 120 250 2,00 iz 120 250 2,00

Table C136: Characteristic resistance under tension and shear load

Characteristic resistance withc =2 c- and s 2 5.
Anchor size Sleeve | Effective aStoncI e d/d
anchorage d/d wid i
depth wiw Lo
all
24°C/ | 50°Ct | 72°C/ | 24°C [ | 50°C [/ | 72°C /
o @ a o P o t&l‘ﬂp&l’ﬁture
40°C 80°C 120°C | 40°C g0°C | 120°C ranges
het Nerks = Nrkp " Vres !
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 10 N'mm? 2
Ma WVIM-SH 12 a0
M8 / M10/ 1G-M&|'VM-SH 16 =85 3.0
M12 /1G-Ma VIM-SH 20 =85 i 44 15 il s L
M16 / IG-M10 VM-SH 20 =85 4.5

" Mrkbe = Nripe 8nd Ve n = Viee 1 according to Annex C5
4 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 &l N Sno B Sl V o B
Anchor size [mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12/ :
IG-M6 — IG-M10 all 0,13 0,13*Nre /3,5 | 2%no =2 0,55°Var/ 3.5 | 4 gugig
M16 0.31 0.31"Vex/ 3.5
Table C138: Characteristic resistance under fire exposure
Eﬂ‘:cﬂve Characteristic resistance
Anchor size Sleave ancnorage Nribs = Nrkps = Vakos
depth - B |
Pt R30 I R60 I R90 | R120
[mm] [kN]
M8 / M10 /IG-MB [VM-SH 16 130 S pRT
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 F29 Annex CS50
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
=S EED Poroton 59
Insulation material Perlite
Density p [kg/dm?®] | 20,85
MNormalised mean fo  [Nfmm?] | 212

compressive strength
Conversion factor for lower compressive (fo/ 12)°5 < 1,0

strengths
Norm [-]1 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
(=]
i -

Description, installation parameters, reduction factors

s SR
q” \ ; I @
- | l g
, HIHHHH
=| ] | I |
050 e0 g
L 365 " .
Table C140: Installation parameter
Anchor size M8 M10 M12 M16 IG-M6 | IG-M8 | IG-M10
Installation torque Test | [Nm] | <5 <5 <10 | <10 <5 <5 <5
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: co = 250)
Minimum edge distance Cmin | [mm] 50
: Scr il | [mm] 250
Specy Se.t | [mm] 250
Minimum spacing :"“:T [mm] 50
Table C141: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge |
T T |withc 2| ctedgen T withc 2 | tedgevs | — Il T | with ¢ 2| ctedgevii
[l ° 50 1,00 [I . 50 0,30 J * 50 1,00
120 1,00 250 1,00 120 1,00
______ _ I | - i M | N
Injection System VMU plus for masonry
Performances — Hollow Clay brick Poroton 59
Annex C51

7201515.24

8.06.04-325/19




Page 73 of European Technical Assessment Deutsches
ETA-13/0909 of 10 December 2024 Institut

fiir
English translation prepared by DIBt Bautechnik

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
F,'_"IM withcz |withs2 | agun "r: ___ __JL___] |withcz|withs 2| oaun
Tension load | | ° e 50 50 1,50 i_ : 50 50 1,00
1_1—| 1 120 250 i W e | 120 230 2,00
7 |withcz |withs2 | aguvs | {17 |withcz|withs 2| ag.v.
fhﬂz*d';:?ar M 50 50 040 | [ ° 50 50 | 0.40
G s Fon arian | LIl 250 | 60 | 1.00 | || . 250 | 50 | 1,20
1 I L | 250 250 2,00 W1 | 250 | 250 | 2,00
T L] |withcz|withsz| agnvn | ——JL___] |withcz|withs 2| agivn
S';:a,;md 1_ ole 50 50 1,65 r 50 50 1,00
|- L 4
to the free edge | - — 120 | 250 | 200 | F—=—= | 120 | 250 | 2,00

Table C143: Characteristic resistance under tension and shear load

Characteristic resistance with c = cr and s 2 5+
Anchor size Sleeve | Effective Use condition
anchorage wid did
depth did S wid
wiw
Il
24°C /1 | 80°C/ | 72°C /[ | 24°C /| 80°C /| 72°C / 8
o, o o A & -~ | temperature
40°C B0°C 120°C | 40°C BO°C | 120°C ranges
het NRk,b = Nﬂk.p 1 Vekh i
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 12 Nimm? 2
mMa VM-SH 12 80
M8 / M10/
IG-M6 VM-SH 16] 285 1,5 15 15 | 15 | 15 | 15 50
Mi12/ M6/
IG-M8 / IG-M10_|VM-SH20] 285

""Mrkpe = Nawpe and Vaven = Vrke 1 according to Annex C5
% 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

Anchor size hee | /N 8o - | IV Bwo Bus
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 -Mm12/
0,55 0.55*Vre/ 3.5
IG-M8 — 1G-M10 all 0,13 | 013*Nre/3,5 | 2% " 1,5%5vo
M16 0,31 0,31"Vre/ 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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Brick type: Hollow clay brick Thermopor TV8+ with insulation
Table C145: Description

Hollow clay brick
Brick type Thermopor TV8+
Insulation material Rock woaol
Density p [kg/dm®] | 20,70
MNormalised mean fo  [Nfmm?] | 210

compressive strength
Conversion factor for lower compressive (f/10)°5 51,0

strengths

Norm [-]1 EN 771-1:2011+A1:2015
Prodiicar (couritry code) o {eﬁgé}THERMOPOR GmbH
Brick dimensions [mm] 247 x 365 x 249

Drilling method [ Rotary drilling

s
Rl}.
1
L 365 ]
Table C146: 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 Cer | [mm] 120 (for shear loads perpendicular to the free edge: c. = 250}
Minimum edge distance Cmin | [mm] 50
. Ser i | [mm] 250
Shacing Ses | [mm] 250
Minimum spacing :::: i' [mm] 50
Table C147: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
T I J|withcz| cedgen | L L T |withc= | cedgeve | L Il T |with ¢ 2| ctedgevii
: ° 50 1,00 [J - 50 0,25 ] i 50 1,00
e 120 | 1,00 | F——= 250 100 | —r— 120 | 1,00

Injection System VMU plus for masonry

Performances - Hollow Clay brick Thermopor TV8+ Annex C53

Description, installation parameters, reduction factors
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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
11,__,___1 __ I [withc2|withs2| agun "r: ___ __JL___] |withcz|withs 2| oaun
Tensionload | | o0 50 50 1,00 IL : 50 50 1,00
::'_—”—1 120 250 i B e | 120 230 2,00
“:""f ] |withc2 |withs2 | aguv: | T —JL__ withcz|withsz| agiv.
Shearioad 50 50 | 0.75 o 50 | 50 | 050
perpendicular o >
to the free edge | LI 250 50 | 200 | | 250 | 50 | 1,70
I | — 250 250 2,00 250 250 2,00
S | G ithc> | withs > L7 |withcz|withs 2
Shear load M X : Qelvil { = J w g LVl
parallel ! ole 50 50 165 | | t 50 50 | 1,15
e ¥
to the free edge | L — | 120 | 280 | 200 | /= | 120 | 250 | 200
Table C149: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 c. and s 2 5.
Anchorsize | Sleeve | Effective Use condition
anchorage wid did
depth did o wid
wiw
all
24°C/ | B0°C/ | 72°C/ | 24°C [ | 50°C /| T2°C/
o o o 5 ° -~ | temperature
40°C 80°C 120°C | 40°C B0°C | 120°C ranges
het Nrkbs = Nakp Vekp Y
[mm] [kN] [kN]
Normalised mean compressive strength fo 2 10 Nf'mm? 2
Ma VM-SH 12 80
M& / M10/
IG-M8 sH1e | =88 30 | 30 | 25 | 30 | 30 | 25 35
Mi2/
IG-M8 VM-SH20 | =285
M16 /
IG-M10 VM-SH 20 z 85 3.9 3.5 3,0 3,5 3.5 3,0 7.0
UNrkbe = Nekpe and Vaxen = Vrkeo L 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
h ou /N Bno Bn= iV o Bv=
Anchor size o
[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 | 2o 1,5%v0
M16 0,31 0,31*Vre/ 3,5
Injection System VMU plus for masonry
Performances - Hollow Clay brick Thermopor TV8+ Annex C54
Group factors, characteristic resistance and displacements

7201515.24

8.06.04-325/19



Page 76 of European Technical Assessment
ETA-13/0909 of 10 December 2024

Deutsches
Institut
fiir

English translation prepared by DIBt Bautechnik

Brick type: Hollow light weight concrete brick HBL 16DF

Performances — Hollow light weight concrete brick HBL 16DF
Description, installation parameters, reduction factors

Table C151: Description
Hollow light weight concrete
=S EED brick HBL 16DF
Density p [kgidm?® |[=210
Normalised mean
compressive strength b [Nmm] | 23,1
Conversion factor for lower compressive 05
strengths (fo/3,1)%°<1,0
MNorm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. KLB Klimaleichtblock (DE)
Brick dimensions [mm] 500 x 250 x 240
Drilling methed [-] Rotary drilling
g
OOC OOQ Js
ml
2, 8
( ) ( ) [ s
=
{ R C) O O (s
i
LI
25/30]_ N E _|30}z2s|
42,5 _5-I:I_ 25 _54:1_ 25_ 125 _Izsi_su_ 25 50 _425
1301, 497 i
Table C152: Installation parameter
Anchor size Ma M10 mM1i2 M16 IG-M& | IG-M8 | IG-M10
Installation torque Tinst | [Nm] £2 <2 <5 <5 s2 s5 <5
Edge distance 120 (2 her)
(under fire exposure) o (Cers) | [mm] (for shear loads perpendicular to the free edge: ¢ = 250)
Minimum edge
distance Cotn | [mm] 50
Spacing (under fire Ser, il {Seen ) | [mm] 500 (4 hat)
exposure) Ser 1 (Sers 1) | [mm] 250 (4 her)
Minimum spacing Smin, Il, Smin, 1 | [mm] 50
Table C153: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
withc2| dedgen | L T withe 2 | Cedgave | | == with € 2 | tedge v
:l . 50 1,00 :| P 50 0,30 ] * 50 1,00
— i 120 100 | 11— 250 10 (/i 1 120 1,00
Injection System VMU plus for masonry
Annex C55
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Table C154: Factors for anchor groups

Brick type: Hollow light weight concrete brick HBL 16DF —

continuation

Position parallel to horizontal joint Position perpendicular to horizontal joint
T withcz |withs2| aqun [EEret— | withc=|withs 2| cgin
Tension load | L 50 50 2,00 . 50 50 1,55
F | 120 500 2.00 m m 120 250 2,00
— |withc=2|withs2| aguw o |withc2|withs 2| agiw
Shear load — 50 50 | 0.60 T 5 50 | 50 | 035
perpendicular P -—
to the free edge P sk 50| 2,00 =~ [ 120 | 50 [ 1,15
- ’ 120 500 2,00 120 250 2,00
ithc=|withs = - ith ¢ = | wi =
Shear load g wltguc w:tls'lus -::1{, ”35 I | with c = |with s 2| g v
parallel _ 00 3 || : 50 50 1,00
to the free edge e 3 200 A [
- I 120 500 2,00 120 250 | 2,00
Table C155: Characteristic resistance under tension and shear load
Characteristic resistance withc 2 c,and s 2 s
= 2 ion
Anchor size Sleeve | Effective S8 condio did
anchorage wid
VM-SH depth did i m
1]
24°C | | 80°C/ | 7T2°C /[ | 24°C [ | 50°C [/ | T2°C / =
40°C | 80°C | 120°C | 40°C [ 80°C | 120°C | 'emPerawre
ges
het Nexb = Mag ! Vrs "
[mm] [KkN] [kN]
Normalised mean compressive strength fo 2 3,1 Nlmm? 2
Ma / M101G-M6 |VM-SH 16 = 85 1,2 1.2 0.9 1,2 1,2 0.9 2,0
M12 / 1G-M8 WVIM-SH 20 = 85 3.0
M16 / IG-M10 VM-5SH 20 =85 1.8 15 12 15 15 12 50

"Mrikbe = Nripe and Vrsen = Vree L according to Annex C5

stones with higher strengths, the shown values are valid without conversion
Table C156: Displacements

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

Group factors, characteristic resistance and displacements

her & /N Bno B BviV S Bv-
Anchor size
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 - M12 / 7
IG-M6 — IG-M10 al 013 | 013*Nme/3,5 | 2% | 000 | BSSVRIES | s
M6 0.31 0,31"Vre/ 3,5
Table C157: Characteristic resistance under fire exposure
Eﬁ:cﬂva Characteristic resistance
Anchor size Sleeve aRchorage Nekes = Nrkpn = Virksn
depth ' A :
het R30 | R60 l R90 | R120
[mm] [kN]
M8/ M10 IG-ME |VM-SH 16 130 029 0.21 no performance »
M12/1G-M8  |[VM-SH 20| 2130 assessed | "° 2:5:;1?“
M16/1G-M10 |[VM-SH 20| =130 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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Brick type: Hollow concrete brick Bloc Creux B40
Table C158: Description

Hollow concrete brick
Brick type Hollow concrets
e p [kg/dm®] | 208

Normalised mean =

compressive strength fo [N/mm?] | 252

Conversion factor for lower compressive

(fa/52)%<1,0

strengths
MNorm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. Leroux (FR)
Brick dimensions [mm] 500 x 200 x 200
Drilling methed [-]1 Rotary drilling
& =
i
A
sy
2
2
[G DS
=
17 130 . 130 e 130 N 11
495

Table C159: Installation parameter

Anchor size M3 M10 M12 M16 IG-Mé | IG-M8 | IG-M10
Installation torque Tinet | [Nm] =4 =4 =4 =4 =4 =4 =4
Edge distance Cer | [mm] 120 (for shear loads perpendicular to the free edge: c.. = 170)
Minimum edge distance Cmin | [mm] 50

i Scr i | [mm] 170
Spacky Seet | [mm] 200
Minimum spacing Smin 1| mm] 50

Smin, L

Table C160: Reduction factors for single anchors at the edge

Shear load
perpendicular to the free &dg& perpendicular to the free adga

Tension load

= with € 2| Cedgen | E—=L with € 2 | Ctedgevi with ¢ 2 | cedge v i
:| 50 1.00 :| —_—b 50 0,35 | 50 1,00
| E— 120 100 | 41— — 170 1,00 ! — 120 1,00

Injection System VMU plus for masonry

Performances - Hollow concrete brick Bloc Creux B40 Annex C57
Description, installation parameters, reduction factors
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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
E MT——T |withcz|withsz| aggun |T——— T withcz|withs 2| omuwn
M M
50 50 1,50 [ ] 50 50 1,40
Tension load | | o0 : ' :
° L] 50 170 | 2,00 || . 50 | 200 | 2,00
- 120 170 200 |- = 120 200 2,00
7 |withcz|withs2| aguwe [ T—___IL__T |withc2|withs2| aguw
Sheatfoad )| I 50 | 50 | 055 || . 50 | 50 | 035
perpendicular | | [ | TR
to the free edge | L 120 50 | 130 ||| 120 | 50 | 085
* Be— | m—— 120 170 2,00 i Il 120 200 2,00
7 |withcz|withsz : 1 Il I |withcz|withsz| a
Shearload | - =i 5 & o6
parallel | ole 50 50 1,10 || t :
to the free edge | L L J L 50 200 2,00
S S = 120 170 200 | 4— 1 120 200 2,00

Table C162;: Characteristic resistance under tension and shear load

Characteristic resistance withc 2 ¢, and s = s

24°C/ | 50°C/ | 72°C/ | 24°C /| 50°C/
40°C | 80°C | 120°C | 40°C | 80°C

Anchor size Sleeve Effective Use condition
anchorage did
VM-SH | ™ gepth dld wid wid
wiw
all

:g;?é temperature

ranges
her Nixe = Nrkp ' Vrke !
[mm] [kN] [kN]
Normalised mean compressive strength fu 2 5,2 Nl'mm? 2
:'Ué?n:;gﬁﬁ VM-5H 16 130
20 1,5 1,2 20 1.5 6,0
M12/M16 | \ymsHzo | 2130
1G-M8 /IG-M10

UNrkpe = Nakpe and Vrxen = Vrke L according to Annex C5

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

Table C163: Displacements

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

Performances — Hollow concrete brick Bloc Creux B40
Group factors, characteristic resistance and displacements

Pt het /N Sno S SulV Svo B
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
MB - M12/

0,55 0,55"Vrk/ 3,5

IG-M6 — 1G-M10 al 013 | 013'Nee/35 | 2%wo " 1,5%v0
M16 0,31 0,31*Vre/ 3,5

Injection System VMU plus for masonry
Annex C58
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Brick type: Solid light weight concrete brick VBL
Table C164: Description
Solid light weight
e concrete brick VBL
Density p [kg/dm?] | 206
Normalised mean 5
compressive strength b [Nmmd | 22
Conversion factor for lower compressive 05
strengths (/20510
MNorm [-] EN 771-3:2011+A1:2015
Producer (country code) [-] e.g. Bisotherm (DE)
Brick dimensions [mm] =240 x 300 x 113
Drilling methed [-]1 Rotary drilling
Table C165: Installation parameter
Anchor size ma M10 M12 M16 IG-Mé | IG-M8 | IG-M10
Installation torque Tinst | [Nm] | =2 <2 <2 <2 <2 <2 <2
Edge distance o | [mm] 150
Minimum edge distance Cmin | [Mm] 60
: Ser i | [mm] 300
acin
wpasing S | [mm] 300
Minimum spacing Smot | [mm] 120
Smin, L
Table C166: Reduction factors for single anchors at the edge
Shear load
Tension load perpendicular to the free edge perpendicular to the free edge
| withc 2| tedgen | LT[ with ¢ 2 | dedge vy ] with € 2 | tedge v il
] o 60 | 1,00 ] aoel | B0 | oos ] * 60 | 040
— 150 | 100 | 1 150 100 |(FM—/—r—1 100 1,00
Table C167: Factors for anchor groups
Position parallel to horizontal joint Position perpendicular to horizontal joint
“i:“"rT"'I withcz |withs2| agun | 1T~ |withc2z|withs 2| agan
) il
ll‘_"ﬁ =} 150 300 200 |\ FM———n 1 150 300 2,00
p S| - withcz [withs2 | aguve | T withc 2 |withs 2| agivs
S ol 1] 60 | 120 | 025 ||| e | [ 60 | 120 | 025
bt froe scigo | LIL__me] "180 | 120 | 1.00 || . 150 | 120 | 1,00
$——1 150 300 2,00 i I 150 300 2,00
1T ——7 |withcz|withs2 : ‘ Il | |withcz|withs2| a
Shearload | & | 120 | 040 ][ s | 120 | 040
parallel | sle ' | ‘ .
to this Fac adae | L ¥ 100 | 120 | 100 || 100 | 120 | 1,00
9 L — I 150 300 200 41— 1 150 300 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 withc2 c.and s 2 5.
Anchorsize | Sleeve | Effective Use condition
anchorage did
VM-SH | ™ gepth did d wid
wiw
Il
24°CH | BO°C Y | 72°C /1 | 24°C 1| S0PC )| T2°C 8
o o o a s -~ | temperature
40°C BO°C | 120°C | 40°C | BO°C | 120°C ranges
her Nekb = MNekp " Vrip !
[mm] [kN] [kN]
Normalised mean compressive strength fy =2 2 NNmm? 2
Ma - 80
M10/1G-Mé : 90 3,0 2,5 2,0 25 | 20 | 15
M12/ M16 / ] o
1G-M8 / 1G-M10
Ma VM-SH 12 80 29
Ma/M10
IG-M8 VM-SH 16| =85 2,5 2,5 2,0 25 | 20 | 15
M12/ M16/
IG-M8 /1G-M10 |YM-SH20| 285

YU MRkge = Nrkpe and Vrse o = Vrke 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

Ainciorsiza het oulN Gino O iV dvo By
[mm] | [mm/kN] [mm] [mm] | [mm/kN] [mm] [mm]
M8 — M12 /
0,30 0,30"Vak/ 3,5
I1G-M6 — IG-M10 all 0.10 0,10*Nrx /3.5 | 2*8no o 1,5%5v0
M16 0,10 0,10*Vax/ 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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