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IZJAVA O LASTNOSTIH
DoP St.: MKT-2.4-101_sl

< Enotna identifikacijska oznaka tipa proizvoda: Injekcijski sistem VMZ dynamic

< Predvidena uporaba: Naknadno vgrajeni pritrdilni elementi v betonu pod
cikliénim stresom, ki je ustrezen za utrujenost,
glej Priloga/Annex B

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

< Sistemi ocenjevanja in preverjanja

nespremenljivosti lastnosti: 1
< Evropski ocenjevalni dokument: EAD 330250-00-0601
Evropska tehniéna ocena: ETA-17/0194, 29.11.2021
Organ za tehni¢no ocenjevanje: DIBt, Berlin
Priglaseni organi: NB 2873 — Technische Universitat Darmstadt

< Navedene lastnosti:

Bistvene znadilnosti Lastnosti

Mehanska odpornost in stabilnost (BWR 1)

Znatilna odpornost na natezno in pre¢no obremenitev in premiki

(stati€ne in kvazistati€ne obremenitve) Priloga/Annex C4 — C6

Karakteristiéna odpornost in premiki za seizmi¢ne zmogljivosti kategorije .
C1+C2 Priloga/Annex C4 — C6

Znadilna odpornost na utrujenost pri cikli€nosti natezne in strizne

obremenitve Priloga/Annex C1-C3

Higiena, zdravje in okolje (BWR 3)

Vsebina, emisije in / ali sprod¢anje nevarnih snovi Zmogljivost ni ocenjena

Lastnosti proizvoda, navedenega zgoraj, so v skladu z navedenimi lastnostmi. Za izdajo te izjave o lastnostih
je v skladu z Uredbo (EU) 8t. 305/2011 odgovoren izklju&no proizvajalec, naveden zgoraj.

Podpisal za in v imenu proizvajalca:

,ZW /UY/LL//‘/L‘ P-p- g,‘.cy@/é/
Stefan Weustenhageﬁ DipI.-Iné Detlef Bigalke
(Generalni direktor) (Vodja razvoja izdelkov) |

Weilerbach, 29.11.2021

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



Specifications of intended use

Injection System VMZ dynamic 100 M12 125 M16 170 M20
Fatigue cyclic loading v
Static and quasi-static action v
Seismic action (Category C1 + C2) v
Cracked or uncracked concrete v
Strength classes acc. to EN 206:2013 C20/25 to C50/60
Reinforced or unreinforced normal weight v
concrete acc. to EN 206:2013
o o maximum long term temperature +50 °C
Temperature range | -40°Cto +80°C maximum short term temperature +80 °C

Use conditions (Environmental conditions): according to ETA-04/0092

Structures subject to dry internal conditions: all materials
For all other conditions:

Intended use of materials according to Annex A3, Table A1 corresponding to the corrosion resistance class
CRC to EN 1993-1-4:2015

Design:

Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete
work.

Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The
position of the anchor is indicated on the design drawings (e.g. position of the anchor relative to
reinforcement or to supports, etc.)
Anchorages are designed according to:

- EOTA TR 061:2020 (Design method | and 11} or

- EN 1992-4:2018

Installation:

Anchor shall only be used as a complete fastening unit delivered in series. Components of the anchor must
not be replaced

Anchor installation carried out by appropriately qualified personnel and under the supervision of the site
manager

Installation admissible in dry and wet concrete and in water-filled borehole

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

Water filled drill holes must not be polluted — otherwise the cleaning of the drill hole must be repeated.

The anchor component installation temperature shall be at least +5 °C; during curing of the injection mortar
the temperature of the concrete must not fall below -15 °C.

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

Installation direction D3: vertically downwards and upwards as well as horizontally

Drilling by hammer drill bit, compressed air drill or vacuum drill bit

The filling of the annular gap can be omitted if it is ensured that the anchor is only loaded in axial direction

Injection System VMZ dynamic
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Table B1: Installation parameters

. . 100 M12 A4 125 M16 A4
Anchor size / version 100 M12 100 M12 HCR 125 M16 125 M16 HCR 170 M20
Effective anchorage depth het > | [mm] 100 125 170
Nominal diameter of drill
hole do =| [mm] 14 18 24
Depth of drill hole ho =| [mm] 105 133 180
Diameter of cleaning D 2| [mm] 15,0 19,0 250
brush
Installation torque Tinst = | [Nm] 30 50 80
Diameter of clearance
hole in the fixture dr =\ [mm] 15 19 25
tfix,min > [mm] 12 16 20
Fixture thickness 2
tixmax < | [Mmm] 200
Overstand hp=| [mm] | 31 + tix 24 + trix 39 + tiix 30 + tix 48 + tiix

) If the present fixture thickness is lower than the maximum fixture thickness of the anchor, the depth of drill hole should be

increased accordingly

2) trix,min may be replaced by trix,min,red, if, when determining the anchor under the highest load, the action AVeq is smaller than the

fatigue resistance in transverse direction
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Table B2: Minimum thickness of concrete and minimum spacing and edge distance —

fatigue cyclic loading

Anchor size 100 M12 125 M16 170 M20
mgr;nggrrn thickness of concrete A [mm] 130 128 ) 228 )
Cracked concrete

Minimum spacing Smin [mm] 50 60 80
Minimum edge distance 2 Cmin [mm] 70 (50) 80 (60) 110 (80)
Uncracked concrete

Minimum spacing Smin [mm] 80 60 80
Minimum edge distance Crmin [mm] 75 80 110

) The remote face of the concrete member shall not be damaged after drilling and in case of through-drilling, it must be sealed

with high strength mortar.

2) Values in brackets are valid if edge reinforcement d = 8 mm is installed

Table B3: Minimum thickness of concrete and minimum spacing and edge distance —

static and quasi-static action and seismic action

Anchor size 100 M12 125 M16 170 M20
mlgrunrrt;:?'l thickness of concrete A [mm] 130 ]gg Y ggg Y
Cracked concrete

Minimum spacing Smin [mm] 50 60 80
Minimum edge distance Cmin [mm] 50 60 80
Uncracked concrete

Minimum spacing Smin [mm] 802 60 80
Minimum edge distance Cmin [mm] 552) 60 80

" The remote face of the concrete member shall not be damaged after drilling and in case of through-drilling, it must be sealed

with high strength mortar.

2) For edge distance ¢ =2 80 mm, minimum spacing Smin = 55 mm

Injection System VMZ dynamic
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Table B4: Processing time and curing time, VMZ

Temperature in the drill hole

Maximum processing time

Minimum curing time in
dry concrete V

-15°Cto-10°C 45 min 7d
-9°Cto-5°C 45 min 10:30 h
-4°Cto-1°C 45 min 6:00 h

0°Cto+4°C 20 min 3:00 h

+5°Cto+9°C 12 min 2:00 h

+10°Cto+19°C 6 min 1:20 h

+20°Cto+29°C 4 min 45 min

+30°Cto+34°C 2 min 25 min
+35°Cto+39°C 1,4 min 20 min
+40°C 1,4 min 15 min

Cartridge temperature = 5°C

" Curing time in wet concrete shall be doubled

Table B5: Processing time and curing time, VMZ express

Temperature in the drill hole

Maximum processing time

Minimum curing time in
dry concrete "

-5°Cto-1°C 20 min 4:00 h

0°Cto+4°C 10 min 2:00 h

+5°Cto+9°C 6 min 1:00 h

+10°Cto+19°C 3 min 40 min

+20°Cto+29°C 1 min 20 min

+30°C 1 min 10 min

Cartridge temperature = 5°C
) Curing time in wet concrete shall be doubled
Injection System VMZ dynamic
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Installation instructions — Through-setting installation

Hole drilling
77 7
< iy /// // # JE—
e // / \
L A0 Drill hole perpendicular to concrete surface with hammer drill, compressed air
1 A A . I
IS, drill or vacuum drill bit.
e //
L /// sy T
Cleaning Drill hole must be cleaned directly prior to installation of the anchor
all sizes Cleaning with compressed air

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

Check diameter of Cleaning Brush. If brush can be pushed into the drill hole
without any resistance, it must be replaced. Chuck brush into drill machine.
Turn on drill machine. Brush drill hole back and forth along the entire drill hole
depth at least two times while rotated by drill machine.

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

Manual cleaning (alternative cleaning method)

Blow out drill hole from the bottom using Blow-out Pump at least
two times.

Check diameter of Cleaning Brush. If brush can be pushed into the drill hole
without any resistance, it must be replaced. Chuck brush into drill machine.
Turn on drill machine. Brush drill hole back and forth along the entire drill hole
depth at least two times while rotated by drill machine.

Blow out drill hole from the bottom using Blow-out Pump at least
two times.

2t ,' 2 A2 L) .\\. 4
e
, oL
S S S —’ M12 - M16
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Installation instructions — Through-setting installation (continuation)

Injection

Check minimum shelf-life on VMZ cartridge. Never use when expired. Remove
cap from VMZ cartridge. Screw static mixer on cartridge. When using a new
cartridge always use a new static mixer. Never use cartridge without static mixer
and never use static mixer without helix inside.

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

Prior to injection, check if static mixer reaches the bottom of the drill hole. If it does
not reach the bottom, plug mixer extension onto static mixer, in order to properly

7 fill the drill hole. Fill hole with a sufficient quantity of injection mortar. Start from the
1 bottom of the drill hole and work out to avoid trapping air pockets.

Insert the pre-assembled anchor within processing time by hand, rotating slightly

~—| up to the full embedment depth, until the conical washer is in contact with the

fixture. The anchor rod is properly set when the annular gap between anchor rod
and fixture is completely filled. If no mortar is visible on the surface of the fixture,
pull out the anchor rod immediately, let the mortar cure, drill out the hole and start
again from step 2.

Follow minimum curing time shown in Table B4 and Table B5 as well as on

| cartridge label. During curing time anchor rod must not be moved or loaded.

Remove excess mortar after curing time.
Remove locknut.

1. Apply installation torque Tinst according to Table B1 by using torque wrench.

J| 2. Screw on locknut until hand tight then tighten /4 to ¥ turn using a screw

wrench.

Injection System VMZ dynamic
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Installation instructions — Pre-setting installation

Hole drilling
7 s
y iy // v s E—
Yy // / "
1 g (’ b ‘/\/ % Drill perpendicular to concrete surface with hammer drill, vacuum drill or
ST compressed air drill.
e i
// 7 //// -y T
Cleaning Drill hole must be cleaned directly prior to installation of the anchor
all sizes Cleaning with compressed air
min. 6 bar

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

Check diameter of Cleaning Brush. If brush can be pushed into the drill hole
without any resistance, it must be replaced. Chuck brush into drill machine.
Turn on drill machine. Brush drill hole back and forth along the entire drill hole
depth at least two times while rotated by drill machine.

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

Manual cleaning (alternative cleaning method)

Blow out drill hole from the bottom using Blow-out Pump at least two times.

Check diameter of Cleaning Brush. If brush can be pushed into the drill hole
without any resistance, it must be replaced. Chuck brush into drill machine. Turn
on drill machine. Brush drill hole back and forth along the entire drill hole depth
at least two times while rotated by drill machine.

M12 - M16

Blow out drill hole from the bottom using Blow-out Pump at least two times.

Injection System VMZ dynamic
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Installation instructions — Pre-setting installation (continuation)

Injection

Check minimum shelf-life on VMZ cartridge. Never use when expired. Remove cap
from VMZ cartridge. Screw static mixer on cartridge. When using a new cartridge
always use a new Mixer Nozzle. Never use cartridge without static mixer and never
use static mixer without helix inside.

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

min.2x = ©

min. 10cm

Prior to injection check if static mixer reaches the bottom of the drill hole. If it does

not reach the bottom, plug mixer extension onto static mixer in order to properly fill

7| the drill hole. Fill hole with a sufficient quantity of injection mortar. Start from the
5] bottom of the drill hole and work out to avoid trapping air pockets.

Mark the embedment depth on the anchor rod. Insert the anchor rod by hand,
rotating slightly up within processing time. The anchor rod is properly set when
| excess mortar seeps from the hole. If the hole is not completely filled, pull out
anchor rod, let mortar cure, drill out hole and start again from step 2.

Follow minimum curing time shown in Annex B3 (Table B4 and Table B5) as well
| as on cartridge label. During curing time anchor rod must not be moved or loaded.

Remove excess mortar after curing time.

1. Fixture, washer and nut (without centring ring) can be mounted.

| 2. Apply installation torque Tinst according to Table B1 by using torque
wrench.

3. Screw on locknut hand-tight then tighten /s to 1% turn using a screw wrench.

Annular gap between anchor rod and fixture must be filled with injection mortar
through the bore of the conical washer using the adapter plugged onto the static
mixer.

The annular gap is properly filled when excess mortar seeps out.

Injection System VMZ dynamic
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Installation instructions — Installation with clearance between concrete and anchor plate

(if the fastener is only loaded in axial direction)

Work steps 1 - 5 as illustrated in Annex B4 und B5

Insertion of anchor rod

Inserting the pre-assembled anchor within processing time by hand, rotating slightly until the

o cartridge label. During curing time anchor rod must not be moved or loaded.

6 conical washer lies against the fixture.
Check for excess mortar seeping out of the hole. If the hole is not completely filled, pull out
7 anchor rod, let mortar cure, drill out hole and start again from step 2.
\ N The annular gap in the fixture does not have to be filled.
8 Follow minimum curing time shown in Annex B3 (Table B4 and Table B5) as well as on

\ 2 *| Remove locknut after curing time and backfilling of anchor plate.

— 1. Apply installation torque Tinst according to Annex B2 (Table B1) by using torque wrench.
2. Screw on locknut hand-tight then tighten 4 to %2 turn using a screw wrench.

Injection System VMZ dynamic
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Table C1: Characteristic values of the fatigue resistance under tension load after n
load cycles without static actions (Feiod = 0)
design method | according to TR 061

. . 100 M12 A4 125 M16 A4
Anchor size / version 100 M12 100 M12 HCR 125 M16 125 M16 HCR 170 M20
Steel failure
Characteristic resistance
without static actions [kN] ANeks,0n
1 53,9 53,9 83,4 83,4 112,1
<108 48,3 52,6 78,8 72,5 92,7
<3.10° 45,9 50,9 77,1 68,2 89,9
<104 41,4 47,6 73,1 62,4 83,4
Number of load cycles n <310 35,9 42,8 66,3 56,7 73,8
<10° 29,1 36,3 55,8 50,5 60,9
<3.10° 24,2 30,1 455 457 50,7
<108 21,1 24,9 37,4 41,8 44,9
> 10° 20,1 21,2 34,0 37.3 43,5
Partial factor s fatn | [-] according to TR 061, Eg. (3)
Exponent for combined
loading aen| [ 1,5 1,2 1,5 1,5 1,5
Pull-out
Characteristic
resistance without ANRkp,on| [KN] (ANRK,s.0n/ YMsfatn) *YMp.fat
static actions
Partial factor Ympfat|  [-] 1,5
Concrete failure
Characteristic ANfkoon| [KN] N keNdatn - Nrke !
resistance without
static actions ANRI—(,sp,O,n [kN] M k,c,N fat,n * NRk,Sp R
Reduction factor [-] 1 keNfatn
1 1,0
<108 0,932
<3.10° 0,893
<104 0,841
Number of load cycles n <310 0,794
<10° 0,750
<3.10° 0,722
<108 0,704
> 10° 0,693
Effective anchorage
depth her | [mm] 100 125 170
Partial factor YMofat | [-] 1,5
Exponent for
combined loading a | [ 15
Load-transfer factor
for fastener groups yen | 0,79
" see table C4
Injection System VMZ dynamic
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Table C2: Characteristic values of the fatigue resistance under shear load after n load cycles
without static actions (Feiod = 0)
design method | according to TR 061

Anchor size / version toomiz | 190288 | 12smie | 1208 AL | 170 Mo
Steel failure
o aeamare® | v
1 34,0 63,0 149,0
<10° 27,6 31,3 54,0 113,5
<310° 23,8 28,3 47,2 91,6
<10* 18,6 23,5 36,5 65,0
Number of load cycles n <3.10* 14,1 18,1 26,2 43,9
<10° 10,5 12,8 18,4 29,0
<310° 8,9 9,8 15,6 23,2
<108 8,2 8,5 15,0 21,3
> 108 8,2 15,0 21,1
Partial factor Msfatn| [ according TR 061, Eq. (3)
E));%ci):gnt for combined aol [ 15 12 15 15 15
Concrete failure
Characteristic AVRkcpon| [KN] 1N keVifatn - VRkep V)
resistance without
static actions AVRkcon| [KN] N keVifatn - VRke
Reduction factor [-] Nk.eN,fat,n
1 1,0
<10° 0,799
<3108 0,760
<10* 0,725
Number of load cycles n <3107 0,700
<10° 0,680
<3.10° 0,668
<108 0,660
> 108 0,652
Effective anchor length Ilt| [mm] 100 125 170
Outside diameter Gnom | [mm] 14 18 24
Partial factor ywcfat| -] 1,5
S
Load-transfer factor for [] 0,81
fastener groups
7 see table C4
Injection System VMZ dynamic
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Table C3: Characteristic fatigue limit resistance for design according to
EN 1992-4:2018 and desigh method Il according to TR 061

Anchor size / version

100 M12

100 M12 A4

100 M12 HCR | 2% M16

125 M16 A4
125 M16 HCR

170 M20

Tension load

Steel failure

Characteristic fatigue

i AN w
resistance Rk.s,0,

20,1

21,2 34,0 37,3

43,5

Partial factor YMs, fat

1,35

Load-transfer factor for

fastener groups WFN

0,79

Pull-out

Characteristic fatigue

resistance ANRk,p,0,%

(ANRK 5,0,/ YMs,N,fat) - YMmp.fat

Partial factor YMp fat

1,5

Concrete failure

Characteristic fatigue ANRk.c.0.2

[kN]

0,693 Ngkc "

resistance ANRK sp,0,

[kN]

0,693 NHk,sp R

Eftective anchorage

depth et

(mm]

100 125

170

Partial factor M, fat

1,5

Shear load

Steel failure without lever arm

Characteristic fatigue
resistance AVRks,0,

[kN]

8,2

15,0

21,1

Partial factor YMs fat

[-]

1,35

Load-transfer factor for

fastener groups VFV

-]

0,81

Concrete pry-out failure

Characteristic fatigue

resistance AVRkepo.=

[kN]

0,652 VRk,c:p R

Partial factor YMe fat

1,5

Concrete edge failure

Characteristic fatigue

resistance AVRkeo.»

[kN]

0,652 Vgke "

Effective length of anchor Iy

[mm]

100 125

170

Outside diameter of
anchor

[mm]

14 18

24

Partial factor

[-]

1,5

Exponents for combined

-]

1,5

1,2 1,5

1,5

loading

[-]

1,5
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Table C4:

Characteristic values under tension load for static and quasi-static or seismic

action
100 M12 125 M16
Anchor size / version 100 M12 A4 125 M16 A4 et
100 M12 HCR 125 M16 HCR
Steel failure
NRk.s
Characteristic resistance Nrksct | [KN] 57 111 188
NRk,s.c2
Partial factor TMs [ 1,5
Pull-out failure
o uncracked concrete | Nrkp | [kN] 49,2 68,8 109
Characteristic  racked concrete Nrkp | [KN] 34,4 48,1 76,3
resistance —
(C20/25) seismic C1 NRk,p,C1 [kN] 36,0 43,7 88,2
seismic C2 Nprkp,c2 | [KN] 17,6 26,1 59,7
Concrete cone failure
Characteristic edge distance CerN | [MmM] 1,5 * et
uncracked concrete Kuer,N -] 11,0
Factor k1
cracked concrete Kerw | [F] 7,7
Effective anchorage depth her | [mm] 100 125 170
Splitting

For each proof of splitting failure, Nrksp shall be calculated according to EN 1992-4:2018, equation (7.23). The

higher value for Nrksp 0of case 1 and case 2 may be applied for the design.

Standard thickness of concrete Amin,1 = | [MmM] 200 250 340
(Eggg?gt;nsnc resistance Norrep | [KN] 40 50 109
Case 1 Characteristic edge
distance Cer,sp [mm] 1,5 ¢ het
Characteristic resistance ~ NO%usp | [KN] min [NRrkp ; NORk.c]
Case 2 isti
gggaéa;ts?[gigz Cer,sp [mm] 2. hef 2¢ hef 1,5 . hef
Minimum thickness of concrete hmin,2 > | [mm] 130 160 220
((38;67§t5<§n5t|c resistance Noricsp | [KN] 30 40 75
Case 1 —
Characteristic 15+h
edge distance Corsp | [MM] D her
Characteristic resistance ~ N%usp | [KN] min [NRrkp ; N%Rkc]
Case 2 isti
.
Increasing factor for (] fac \°
Nrkp and Nk sp (case 1) We (ﬁ)
Installation factor Yinst | [-] 1,0
Injection System VMZ dynamic
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Table C5: Characteristic values under shear load for static and quasi-static or seismic

action
Anchor size / version 1(;(;)&'1\,2 2;\4 12;152:III‘:H(;I §4 AR
100 M12 HCR 125 M16 HCR
Steel failure without lever arm
VOrks | [kN] 34 63 149
Characteristic resistance VOrks.c1| [KN] 27,2 39,1 82,3
VOrkscz | [KN] 27,2 50,4 108,8
Partial factor YMs -] 1,25
Ductility factor k7 [-] 1,0
Steel failure with lever arm
Characteristic bending resistance MR | [Nm] 105 266 519
Partial factor T™s [-] 1,25
Concrete pry-out failure
Pry-out factor ks| [] 2,0
Concrete edge failure
Ef;zcnve length of anchor in shear | mm] 100 105 170
Diameter of anchor dnom | [Mm] 14 18 24
Installation factor Yinst | [-] 1,0
Factor for anchorages with
filled annular gap Ogep | [] 1.0
Injection System VMZ dynamic
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Table C6: Displacements under tension load for static and quasi-static or seismic action

100 M12 125 M16
Anchor size / version 100 M12 A4 125 M16 A4 2L
100 M12 HCR 125 M16 HCR
Tension load in cracked concrete N | [kN] 17,1 24 38
, Sno | [mm] 0,6 0,7 0,8
Displacements
BNeo | [Mm] 1,3 1,3 1,3
Tension load in uncracked concrete N | [kN] 24 33 53,3
_ dno | [mm] 0,4 0,6 0,6
Displacements
SNe | [Mmm] 1,3 1,3 1,3
Displacements under seismic tension loads C2
' dn,c2oLs) | [mm] 1,1 1,5 1,9
Displacements
dn,c2uLs) | [mm] 3,0 4,4 4,5

Table C7: Displacements under shear load for static and quasi-static or seismic action

100 M12

125 M16

Anchor size / version 100 M12 A4 125 M16 A4 leBliEY
100 M12 HCR 125 M16 HCR
Shear load V| [kN] 19,3 36 75
, dvo | [mm] 3,3 3,8 4,3
Displacements
Bve | [Mm] 50 57 6,5
Displacements under seismic shear loads C2
) dv,cepLs) | [mm] 2,5 2,9 3,5
Displacements
dv,couLs) | [mm] 5,1 6,8 9,3
Injection System VMZ dynamic
Performance Annex C6
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