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DECLARATION OF PERFORMANCE
DoP Nr.: MKT-2.1-501_en

< Unique identification code of product-type: Injection System VM-EA

< Intended usel/es: Bonded injection type anchor for use in uncracked
concrete, see Annex B

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

<% System or systems of assessment and

verification of constancy of performance: 1
<> European Assessment Document: EAD 330499-02-0601
European Technical Assessment: ETA-16/0898, 07.03.2025
Technical Assessment Body: TzUS, Prag
Notified body/ies: NB 2873 — Technische Universitat Darmstadt

< Declared performancels:

Essential characteristics Performance

Mechanical resistance and stability (BWR 1)

Characteristic resistance to tension load

(static and quasi-static loading) Annex C1, €2, C3, C5
Characteristic resistance to shear load

(static and quasi-static loading) Annex C1, C4, C8
Displacements under short term and long-term loading Annex C7

Durability Annex B1

Characteristic resistance and displacements for seismic
performance category C1+C2

Safety in case of fire (BWR 2)

Reaction to fire Class A1

No performance assessed

Resistance to fire No performance assessed

Hygiene, health and environment (BWR 3)

Content, emission and/or release of dangerous substances No performance assessed

The performance of the product identified above is in conformity with the set of declared performance/s.
This declaration of performance is issued, in accordance with Regulation (EU) No 305/2011, under the sole
responsibility of the manufacturer identified above.

Signed for and on behalf of the manufacturer by:

/ i
L b éuz..ét/ A i 54 ¢ /o-a;//é(

Stefan Weustenhage DipI.-Ing/ Detlef Bigalke
(General manager) (Head of product development)
Weilerbach, 07.03.2025

The original of this declaration of performance was written in German. In the event of deviations in the translation,
the German version shall be valid.




Specifications of intended use

Injection System VM-EA Anchor rod I T 7 U e
anchor rod
VMU-A, V-A, VM-A, VMU-IG, VZ-IG
Static or quasi-static action commercial standard threaded rod M6 - M16 .
M8 — M24 electroplated or sherardized,
zinc plated, A2, A4, HCR A4, HCR

reinforced or unreinforced normal weight concrete acc. to
EN 206:2013+A2:2021

Base materials strength classes acc. to EN 206:2013+A2:2021: C20/25 to C50/60

uncracked concrete

Temperature 24°C | 40°C Temperature range from -40°C to +40°C with
Range I: max. long term temperature +24°C and max. short term temperature +40 °C
Temperature 50°C / 80°C Temperature range from -40°C to +80°C with
Range II: max. long term temperature +50°C and max. short term temperature +80 °C

Use conditions (Environmental conditions):

- Structures subject to dry internal conditions (all materials).
- For all other conditions according to EN 1993-1-4:2006+A2:2020 corresponding to corrosion resistance
class:

e Stainless steel A2 according to Annex A 4, Table A1: CRC I
e Stainless steel A4 according to Annex A 4, Table A1: CRC llI
e High corrosion resistance steel HCR according to Annex A 4, Table A1: CRC V

Design:

- Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored.
The position of the fastener is indicated on the design drawings (e. g. position of the fastener relative to
reinforcement or to supports, etc.).
- Fasteners are designed under the responsibility of an engineer experienced in fasteners and concrete work.
- The fasteners are designed in accordance to EN 1992-4:2018

Installation:

- Dry, wet concrete or flooded bore holes (not sea-water).

- Hole drilling by hammer drill (HD) or compressed air drill mode (CD).

- Overhead installation allowed.

- Fastener installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site.
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Table B1: Installation parameters for threaded rod

Threaded rod M8 M10 M12 M16 M20 M24
Diameter of threaded rod d=dnom | [mm] 8 10 12 16 20 24
Nominal drill hole diameter do | [mm] 10 12 14 18 24 28
hefmin | [Mm] 60 60 70 80 90 96
Effective anchorage depth
hetmax | [Mmm] 160 200 240 320 400 480
Di t
o Pre-setting installation df<| [mm] 9 12 14 18 22 26
clearance
hole inthe Through-setting installation dr<| [mm] 12 14 16 20 24 30
fixture
Installation torque Tinst < [Nm] 10 20 40 80 120 160
Minimum thickness of member hmin | [Mm] hef + 30 mm = 100 mm het + 2do
Minimum spacing Smin | [mm] 40 50 60 80 100 120
Minimum edge distance Cmin | [mm] 40 50 60 80 100 120
Table B2: Installation parameters for internally threaded anchor rod
Internally threaded anchor rod IG-M6 1G-M8 1G-M10 IG-M12 IG-M16
Inner diameter of threaded rod d2 | [mm] 6 8 10 12 16
Outer diameter of threaded rod" d=dnom | [mm] 10 12 16 20 24
Nominal drill hole diameter do| [mm] 12 14 18 24 28
hefmin | [mm] 60 70 80 90 96
Effective anchorage depth
hefmax | [mm] 200 240 320 400 480
Diameter of clearance
hole in the fixture" dr<| [mm] ! 9 12 14 18
Installation torque Tinst< | [Nm] 10 10 20 40 60
Minimum screw-in depth lic| [mm] 8 8 10 12 16
- ; , her + 30 mm
Minimum thickness of member hmin | [Mm] > 100 mm hef + 2do
Minimum spacing Smin | [mMm] 50 60 80 100 120
Minimum edge distance Cmin | [mm] 50 60 80 100 120
Injection System VM-EA for concrete
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Table B3: Parameter cleaning tools

Threaded Internally threaded —— min.
rod anchor rod Drill bit - & Brush Brush - & Brush - &
[-] [-] do [mm] [-] dy [mm] db,min [Mm]
M8 - 10 RB 10 12 10,5
M10 IG M6 12 RB 12 14 12,5
M12 IG M8 14 RB 14 16 14,5
M16 IG M10 18 RB 20 20 18,5
M20 IG M12 24 RB 24 26 245
M24 IG M16 28 RB 28 30 28,5
Compressed air tool s "
(min 6 bar) '
all applications
Blow-out pump
(volume 750ml)
Drill bit diameter: do < 20 mm LR o
Drill hole depth: ho < 10 dnom 5 1:1

Cleaning brush RB

Table B4: Maximum working and minimum curing time

Concrete VM-EA low speed VM-EA, VM-EA blue " VM-EA express
temperature — . ..
[°C] working time minimum working time minimum working time minimum
curing time curing time curing time
-10 to -6°C - - - - 60 min 4 h
-5t0 -1°C - - 90 min 6h 45 min 2h
0 to +4°C - - 45 min 3h 25 min 80 min
+5 to +9°C - - 25 min 2h 10 min 45 min
+10 to +14°C 30 min 5h 20 min 100 min 4 min 25 min
+15 to +19°C 20 min 210 min 15 min 80 min 3 min 20 min
+20 to +29°C 15 min 145 min 6 min 45 min 2 min 15 min
+30 to +34°C 10 min 80 min 4 min 25 min - -
+35 to +39°C 6 min 45 min 2 min 20 min - -
+40 to +44°C 4 min 25 min - - - -
+45 °C 2 min 20 min - - - -
Cartridge +5°C to +45°C +5°C to +40°C 0°C to +30°C
temperature

The VM-EA blue injection mortar has a curing time proof by changing the color from blue to grey after minimum curing time. The
curing time proof is only valid for the standard version of the mortar.
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Installation instructions

Drilling of the hole

I

sy T

Drill hole into the base material to the size required by the selected anchor
(Table B1 or B2). In case of aborted drill hole, the drill hole shall be filled with
mortar.

Cleaning

Attention! Standing water in the drill hole must be removed before cleaning!

Cleaning with compressed air (all diameters)

2a [ [E=

min. 6 bar

g
4x

Starting from the bottom or back of the drill hole, blow out the hole with
compressed air

(min. 6 bar) a minimum of four times.

If the drill hole ground is not reached, an extension must be used.

2b

)
4x

Attach the brush to a drilling machine or a battery screwdriver. Brush the hole
with an appropriate sized wire brush > domin (Table B3) a minimum of four
times.

If the drill hole ground is not reached, a brush extension shall be used.

2c

min. 6 bar

——
4x

Finally blow the hole clean again with compressed air (min. 6 bar) a minimum of
four times. If the drill hole ground is not reached an extension shall be used.

Drrill

2a

Starting from the bottom or back of the drill hole, blow the hole clean with the
blow-out pump minimum of four times. If the drill hole ground is not reached an
extension shall be used.

Attach the brush to a drilling machine or a battery screwdriver. Brush the hole
with an appropriate sized wire brush > domin (Table B3) a minimum of four
times.

If the drill hole ground is not reached, a brush extension shall be used.

Finally blow the hole clean again with the blow-out pump a minimum of four
times. If the drill hole ground is not reached an extension shall be used.

After cleaning, the drill hole has to be protected against re-contamination in an appropriate way,
until dispensing the mortar in the drill hole. If necessary, the cleaning repeated has to be directly
before dispensing the mortar. In-flowing water must not contaminate the drill hole again.
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Installation instructions (continuation)

Injection
/’/;'e” Attach a supplied static-mixing nozzle to the cartridge and load the cartridge into
,\\\\a’ the correct dispensing tool.
3 ™ | For foil tube cartridges: cut off the foil tube clip before use.

For every working interruption longer than the recommended working time
(Table B4) as well as for new cartridges, a new static-mixer shall be used.

Position of the embedment depth shall be marked on the anchor rod.
The anchor shall be free of dirt, grease, oil or other foreign material.

Prior to dispensing into the drill hole, squeeze out separately a minimum of three
full strokes and discard non-uniformly mixed adhesive components until the mortar
shows a consistent grey or blue (VM-EA blue) color. For foil tube cartridges discard
a minimum of six full strokes.

Starting from the bottom or back of the cleaned drill hole fill the hole up to
approximately two-thirds with adhesive. Slowly withdraw the static mixing nozzle as
the hole fills to avoid air pockets. For embedment larger than 190mm an extension

— nozzle shall be used.
| Observe the gel-/ working times given in Table B4.

Inse

Push the threaded rod into the hole while turning slightly to ensure proper
distribution of the adhesive until the embedment depth is reached.

Make sure that the anchor is fully seated up to the full embedment depth and that
excess mortar is visible at the top of the hole. If these requirements are not
maintained, the application has to be renewed. For overhead installation, the
anchor should be fixed (e.g. by wedges).

| 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 (attend Table B4).

10 | (I |/l."’”'w1 Remove excess mortar.
v iy R
i // s
v @
SN
//// ////// F Tinst . . . . .
1 ,quf..--.- — \.‘u/‘Ti] UEU The fixture can be mounted after curing time. Apply installation torque Tinst

according to Table B1 or B2.
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Table C1: Characteristic steel resistance for threaded rods

Threaded rod | M8 | m10 | m12 | m16 | mM20 | m24

Steel failure

Cross section area As| [mm?3 | 366 | 580 | 843 | 157 | 245 | 353

Characteristic resistance under tension load "

_. | Property class 4.6 and 4.8 Nres| [KN] |15 (13)]23 (21)| 34 63 98 141

8 % g Property class 5.6 and 5.8 Nres | [KN] |18 (17) |29 (27)| 42 79 123 | 177

¢ e Property class 8.8 Nrks| [KN] |29 (27)|46 (43)| 67 126 196 282
§ = A2, A4 and HCR, property class 50 Nres| [KN] 18 29 42 79 123 177
% % A2, A4 and HCR, property class 70 Nres| [KN] 26 41 59 110 172 247
n A4 and HCR, property class 80 Nrks | [KN] 29 46 67 126 196 282

Partial factor 2

§ o 8 | Property class 4.6 and 5.6 YMsN [-] 20
& N 3 | Property class 4.8, 5.8 and 8.8 wisn| [ 15
§ = A2, A4 and HCR, property class 50 YMs.N [-] 2,86
% £ A2, A4 and HCR, property class 70 YMsN [-] 1,87 (1,5)9
n A4 and HCR, property class 80 YMs.N [-] 16 (1,5)9

Characteristic resistance under shear load "

Steel failure without lever arm

_ , 5| Property class 4.6 and 4.8 Voes| [kN] | 9(8) [14 (13)] 20 38 59 85

8 £ 3 | Property class 5.6 and 5.8 Voris| [KN] |11 (10)[17 (16)] 25 47 74 | 106

? " 2| Property class 8.8 Vores| [kN] |15 (13)]23 (21)] 34 63 98 | 141
9

A2, A4 and HCR, property class 50 VO%ks | [KN] 15 21 39 61 88

A2, A4 and HCR, property class 70 VO%ks | [KN] 13 20 30 55 86 124

Stainless
steel

A4 and HCR, property class 80 VO%ks | [KN] 15 23 34 63 98 141

Steel failure with lever arm - Characteristic bending moment

g |Property class 4.6 and 4.8 Moses | [NM] (12) (g% 52 | 133 | 260 | 449
§ % Property class 5.6 and 5.8 Mres | [NM] (12) (gg) 65 | 166 | 325 | 561
N | Property class 8.8 Moses | [NM] (gg) (gg) 105 | 266 | 519 | 898
§ - A2, A4 and HCR, property class 50 MOks | [Nm] 19 37 65 166 325 561
% % A2, A4 and HCR, property class 70 MO%Rks | [Nm] 26 52 92 233 454 785
N A4 and HCR, property class 80 MORks | [Nm] 30 60 105 266 519 898
Partial factor ?
§ o E Property class 4.6 and 5.6 YMs,V [-] 1,67
& N & | Property class 4.8, 5.8 and 8.8 YMs,V [-] 1,25
g = A2, A4 and HCR, property class 50 YMsV [-] 2,38
% % A2, A4 and HCR, property class 70 YMsV [-] 1,56 (1,25)%
o] A4 and HCR, property class 80 YMsV [] 1,33 (1,25)%

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

2) In absence of other national regulation
3) Value in brackets for anchor rods VMU-A or V-A

Injection System VM-EA for concrete
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Table C2: Characteristic values of concrete cone failure and splitting failure

Threaded rods / Internally threaded anchor rods all sizes

Concrete cone failure

Factor k1 uncracked concrete Kuer,N [-] 11,0

Edge distance CorN | [mm] 1,5 * hef

Spacing SerN | [mm] 2,0 * CerN

Splitting failure

Characteristic resistance NORksp | [KN] min (NRrkp ; N%«k.c)
h/hef 2 2,0 1,0 * het

Edge distance 2,0> h/her> 1,3 Cersp| [mMm] 2+ hef (2,5 - h / hef)
h/her 1,3 2,4 het

Spacing Scrsp | [Mmm] 2,0 * Cersp

Injection System VM-EA for concrete

Performances
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Table C3: Characteristic values of tension load for threaded rods

Threaded rod M8 M10 M12 M16 M20 M24
Steel failure

Characteristic tension resistance NRks [kN] As * fuk (or see Table C1)

Partial factor YMsN [-] see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in uncracked concrete C20/25

Temperature range I:  24°C /40°C TRkuer | [N/mm?] 8,5 8,0 8,0 8,0 8,0 8,0
Temperature range Il: 50°C / 80°C TRkuer | [N/mm?] 6,5 6,0 6,0 6,0 6,0 6,0
Reduction factor y%,s in uncracked concrete C20/25

Temperature range I:  24°C /40°C Yoy q [-] 0,60

Temperature range |l:  50°C/80°C  wo [-] 0,71

Characteristic bond resistance in uncracked concrete > C20/25

g W o o/ 2002

Concrete cone failure

Relevant parameter see Table C3

Splitting failure

Relevant parameter see Table C3

Installation factor

for all installation conditions Yinst [-] 1,2

Injection System VM-EA for concrete
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Table C4: Characteristic values of shear load - threaded rods

Threaded rod M8 M10 M12 M16 M20 M24
Steel failure without lever arm

Charact'eristic shear resistance 06 As - fur

Steel, zinc plated VOrks | [KN] or s’ee Table C1

property class 4.6, 4.8, 5.6 and 5.8

Characteristic shear resistance 05 As - fur

Stegl, property class 8.8 VOrk;s | [kN] or s’ee Table C1

Stainless steel A2, A4 and HCR

Partial factor sy | [-] see Table C1

Ductility factor k7| [-] 1,0

Steel failure with lever arm

Characteristic bending moment MORk,s | [Nm] or1s,§e; 1\/.\/;!')";”&

Elastic section modulus Wel |[[mm3]| 31 62 109 277 541 935
Partial factor sy | [-] see Table C1

Concrete pry-out failure

Pry-out factor ks| [] 2,0

Concrete edge failure

Effective length of anchor It [ [mm] min (hef; 12 dnom)

Outside diameter of anchor dnom |[mMm] 8 10 12 16 20 24
Installation factor

for all installation conditions yinst|  [-] 1,0

Injection System VM-EA for concrete
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Table C5: Characteristic values of tension load - internally threaded anchor rods

Internally threaded anchor rod IG-M6 | IG-M8 | IG-M10 | IG-M12 | IG-M16

Steel failure "

Characteristic resistance under tension load

3 Property class 5.8 Nrks| [KN] 10 17 29 42 76
g %. Property class 8.8 Nrks| [kN] 16 27 46 67 121
N Partial factor TMs,N [] 1,5
é 5 A4 / HCR, property class 70 Nrks| [kN] 14 26 41 59 110
§ % Partial factor YMs,N [-] 1,87

Combined pull-out and concrete failure

Characteristic bond resistance in uncracked concrete C20/25
Temperature range I 24°C / 40°C TRkuer | [N/mm?] 8,0 8,0 8,0 8,0 8,0 8,0
Temperature range ll: ~ 50°C / 80°C TRkuer | [N/mm?] 6,0 6,0 6,0 6,0 6.0 6,0

Reduction factor y%.s in uncracked concrete C20/25

Temperature range |1~ 24°C / 40°C WOy [-] 0,60

Temperature range ll: ~ 50°C / 80°C WOy [-] 0,71

Characteristic bond resistance in uncracked concrete > C20/25

P s o v o/ 20092
Concrete cone failure

Relevant parameter see Table C3
Splitting failure

Relevant parameter see Table C3
Installation factor

All installation conditions Yinst [-] 1,2

) 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.
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Table C6: Characteristic values of shear load for internally threaded anchor rod

Internally threaded anchor rod 1IG-M6 IG-M8 IG-M10 | IG-M12 | IG-M16

Steel failure® without lever arm

Characteristic resistance under shear load

) E property class 5.8 VOrks | [KN] 6 10 17 25 45
o ©
§ a  |property class 8.8 VOrks | [kN] 8 14 23 34 60
0N o
N |Partial factor ymsv| [ 1,25
a A4 /HCR
D __ 0
é ﬂj: property class 70 VOrks| [KN] 7 13 20 30 55
% @ | Partial factor ywsv| [ 1,56
Ductility factor k7| [-] 1,0

Steel failure with lever arm

Characteristic bending resistance

E property class 5.8 MORk s | [NmM] 8 19 37 66 167

3 ?} property class 8.8 Mosis | [Nm] | 12 30 60 105 267
? N |Partial factor sy | [ 1,25
ég /;fo:) eHrgilass " MOses | [Nm] | 11 26 53 92 234
% @ Partial factor sy | [-] 1,56

Concrete pry-out failure

Pry-out factor ks| [-] 2,0

Concrete edge failure

Effective length of anchor It | [mm] It = min(hef; 12 dnom)

Outside diameter of anchor dnom | [mMm] 10 12 16 20 24

Installation factor

All installation conditions yinst | [] 1,0

) 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.
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Table C7: Displacement under tension load"

Threaded rod M8 M10 M12 M16 M20 M24
Internally threaded anchor rod - IG-M6 | IG-M8 | IG-M10 | IG-M12 | IG-M16
Uncracked concrete C20/25
Temperature range I: dno-factor | [mm/(N/mm?)] | 0,03 0,04 0,05 0,07 0,08 0,10
24°C 1 40°C Sne-factor | [mm/(N/mm®)] | 0,07 | 008 | 008 | 008 | 008 | 0,10
Temperature range II: dno-factor | [mm/(N/mm?)] | 0,02 0,03 0,03 0,04 0,04 0,05
50°C /80°C Sne-factor | mm/(N/mm3)] | 0,45 | 017 | 0417 | 0417 | 047 | 017
1) Calculation of the displacement
Sno = dno-factor - t; 7. action bond stress for tension
SN = ONw-factor - t;
Table C8: Displacement under shear load?
Threaded rod M8 M10 M12 M16 M20 M24
Internally threaded anchor rod - IG-M6 | IG-M8 |IG-M10 | IG-M12 | IG-M16
Uncracked concrete C20/25
dvo-factor [mm/(kN)] 0,02 0,02 0,01 0,01 0,01 0,01
All temperature ranges
dve-factor [mm/(kN)] 0,03 0,02 0,02 0,01 0,01 0,01
1) Calculation of the displacement
Svo = dvo-factor -V, V: action shear load
dve = Bve-factor - V;
Injection System VM-EA for concrete
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