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< Jedinstvena identifikacijska oznaka vrste
proizvoda:

< Namjena/namjene:

< Proizvodag:

< Sustav/sustavi za ocjenu i provjeru
stalnosti svojstava (AVCP):

< Europski dokument za ocjenjivanje:
Europska tehni¢ka ocjena:
Tijelo za tehni¢ko ocjenjivanje:
Prijavljeno tijelo/prijavljena tijela:

< Objavijena svojstva:

Injekcijski sustav VME plus za kasnije
armaturnih spojnica

Sustav za naknadno ugradnju spojnice,
vidi Prilog / Annex B

MKT Metall-Kunststoff-Technik GmbH & Co.KG
Auf dem Immel 2
67685 Weilerbach
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EAD 330087-00-0601

ETA-19/0671, 10.12.2019

DiBt, Berlin

NB 2873 — Technische Universitat Darmstadt

Bitnih znacajka

Svojstva

Temeljni zahtjevi za gradevine (BWR 1)

Karakteristi¢ni otpori za staticke i kvazistatitke optere¢enja

Prilog/Annex C1

Sigurnost u slu¢aju pozara (BWR 2)

Ponasanje pozara

Klasa A1

Otpornost na vatru

Prilog/Annex C2 — C3

Prije utvrdeno svojstvo proizvoda u skladu je s objavljenim svojstvima. Ova izjava o svojstvima izdaje se, u skladu
s Uredbom (EU) br. 305/2011, pod iskljuivom odgovorno$éu prethodno utvrdenog proizvodaca.

Za proizvodaca i u njegovo ime potpisao:
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Stefan Weustenhagqﬂ
(generalni direktor)
Weilerbach, 01.01.2021

Dipl.-Ing. Detlef Bigalke
(Voditelj razvoja proizvoda)

Izvornik ove izjave o izvedbi pisan je na njemackom jeziku. U slu¢aju odstupanja u prijevodu vrijedi njemacka

verzija.



Specifications of intended use
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Base material:
Reinforced or unreinforced normal weight concrete acc. to EN 206: 2013+A1:2016
Strength classes C12/15 to C50/60 acc. to EN 206:2013+A1:2016
Maximum chloride content of 0,40 % (CL 0,40) related to the cement content acc. to
EN 206:2013+A1:2016
Non-carbonated concrete
Note: In case of a carbonated surface of the existing concrete structure the carbonated layer shall be removed in the
area of the post-installed rebar connection with a diameter of & + 60 mm prior to the installation of the new rebar.
The depth of concrete to be removed shall correspond to at least the minimum concrete cover in accordance with

EN 1992-1-1:2004+AC:2010. The foregoing may be neglected if building components are new and not carbonated
and if building components are in dry conditions.

Temperature range:
-40°Cto +80°C (max. short term temperature +80 °C and max. long term temperature +50 °C)

Use conditions (Environmental conditions) with tension anchor ZA:

« Structures subject to dry internal conditions (zinc plated steel, stainless steel or high corrosion
resistant steel)

+ Structures subject to dry internal conditions or subject to external atmospheric exposure (including
industrial and marine environment) and to permanently damp internal condition, if no particular
aggressive conditions exist (stainless steel or high corrosion resistant steel)

+  Structures subject to external atmospheric exposure and to permanently damp internal condition, if
other particular aggressive conditions exist (high corrosion resistant steel)

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of

seawater, chloride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution (e.g. in
desulphurization plants or road tunnels where de-icing materials are used)

Injection System VME plus for rebar connections

Intended use Annex B1
Specifications of intended use




Specifications of intended use - continuation

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

+ Anchorages are designed in accordance with EN 1992-1-1:2004+AC:2010, EN 1992-1-
2:2004+AC:2008 and Annex B3 and B4

+ The actual position of the reinforcement in the existing structure shall be determined on the basis of the
construction documentation and taken into account when designing

Installation:

* Dry or wet concrete

+ Installation in water filled bore holes is not admissible

+ Hole drilling by hammer drill, compressed air drill or vacuum drill

+ The installation of post-installed rebar or tension anchor ZA shall be done only by suitable trained
installer and under supervision on site; the conditions under which an installer may be considered as
suitable trained and the conditions for supervision on site are up to the member states in which the
installation is done

« Check the position of the existing rebars (if the position of existing rebars is not known, it shall be
determined using a rebar detector suitable for this purpose as well as on the basis of the construction
documentation and then marked on the building component for the overlap joint)

- Minimum concrete cover acc. to EN 1992-1-1:2004+AC:2010 must be observed

Injection System VME plus for rebar connections

Intended use Annex B2

Specifications of intended use - continuation




General construction rules for tension anchor ZA

The length for the post-installed thread must not be added to the anchoring length

The tension anchor ZA can only transfer forces towards the bar axis

Tension forces must be transferred by an overlap joint into the present reinforcement of the member

The transmission of shear forces must be ensured by additional measures, e.g. by shear cleats or anchors with

an European Technical Assessment (ETA)

+ Inthe anchor plate the holes for the tension anchors must be executed as elongated holes with axis in the
direction of the shear force

¢ |f the clear distance of overlapping bars is greater than 49, the lap length must be increased by a length equal

to the clear space where it exceeds 49

Figure B1: Tension anchor ZA

Concrete edge

s

Cc 2 Cmin

c concrete cover of tension anchor ZA

Ci concrete cover at front end of cast-in-place rebar

(o length of bonded thread

Crmin minimum concrete cover according Table B1 and EN 1992-1-1:2004+AC:2010, section 4.4.1.2

] diameter of tension anchor (rebar part)

d diameter of tension anchor (threaded part)

A lap length acc. to EN 1992-1-1:2004+AC:2010, section 8.7.3

4 embedment depth ly 2 fg + Cy

Lyes overall embedment depth lges Z Lo + C2

do nominal drill bit diameter according Annex B6
Injection System VME plus for rebar connections
Intended use Annex B3
General construction rules (Tension anchor ZA)




General construction rules for post-installed rebars

The shear transfer between old and new concrete shall be designed acc. to EN 1992-1-1:2004+AC:2010
Only tension forces in the axis of the rebar may be transmitted

The joints for concreting must be roughened to at least such an extent that aggregate protrude

If the clear distance of overlapping bars is greater than 40, the lap length must be increased by a length
equal to the clear space where it exceeds 40

Figure B2: Post-installed rebars
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c concrete cover of post-installed rebar
C1 concrete cover at front end of cast-in-place rebar
Crin minimum concrete cover according Table B1 and EN 1992-1-1:2004+AC:2010, section 4.4.1.2
] diameter of post-installed rebar
A lap length acc. to EN 1992-1-1:2004+AC:2010, section 8.7.3
4, embedment depth /¢, = /4 + c;
do nominal drill bit diameter according to Annex B6
Injection System VME plus for rebar connections
Intended use Annex B4
General construction rules (post-installed rebar)




Table B1: Minimum concrete cover cmin" of post-installed rebar and
tension anchor ZA depending on drill method

s Rod Cmin Cmin

Drilling method |~ i meter | without drilling aid | with drillingaid |2 == | ongsacesee
Hammer d”"lng <25 mm 30 mm + 0,06 hz22@ | 30 mm + 0,02 220 S x\.\.\_\\_ﬁll;ﬂ"
Vacuum drilling | >25mm |[40mm+0,06422@ |40 mm +0,024220Q ¥
Compressed air <25 mm 50 mm + 0,08 by 50 mm + 0,02 by
drilling >25mm | 60 mm + 0,08 & 60 mm + 0,02 ¢,

) See Annex B3 and B4; Minimum concrete cover acc. to EN 1992-1-1:2004+AC:2010 must be observed -

Table B2: Dimensions and installation parameters of tension anchor ZA
Anchor size M12 M16 M20 M24
Thread diameter d [mm] 12 16 20 24
Rebar diameter [mm] 12 16 20 25
Nominal drill hole diameter do [mm] 16 20 25 32
Diameter of clearance hole in fixture dr [mm] 14 18 22 26
Width across nut flats SW | [mm] 19 24 30 36
Cross section area (threaded part) As [mm?] 84 157 245 353
Effective embedment depth by [mm] according to static calculation

steel, zinc plated 2 20
Length of bonded p c [mm]
thread A4/HCR =100
Maximum installation torque Tinst | [Nm] 50 100 150 150
+25°C to +34°C 12 min 9h 18 h
+35°C to +39°C 8 min 6h 12 h
+40 °C 8 min 4 h 8h
Cartridge temperature +5°C to +40°C

" 1, maximum time from starting of mortar injection to completing of rebar setting

Injection System VME plus for rebar connections

Intended use Annex B5

Minimum concrete cover / Installation parameters ZA / Working and curing time




Table B4: Installation tools and max. embedment depth — Hammer drilling (HD) or
compressed air drilling (CD)
Rebar [Tension Drill bit 440cn?|ﬂl;’li‘d5%e5m| C‘lal-r[t)gc:'gle
size |anchor diameter S Brush— @| Retaining [y g or Compressed | Compressed Exiansion
(7] ZA do do domin | washer akku-tool air tool air tool pipe
HD CD [v,max gv,max lv,max
[mm] [l |[mm]|[mm]| [] [mm] | [mm] [-] [cm] [cm] [cm] [-]
- 10 - RB10 | 11,5 10,5 25 25 25
8 - 12 - | RB12 | 13,5 12,5 70 80 80
10 - 12 - |RB12 | 13,5 12,5 - 25 25 25
- 14 - |RB14 | 155 14,5 VM-IA 14 70 100 100
12 M12 14 - RB14 | 15,5 14,5 VM-IA 14 25 25 25 =
16 16 | RB16 | 17,5 16,5 VM-IA 16 70 130 120 g
14 - 18 18 | RB18 | 20,0 18,5 VM-1A 18 70 130 140 ®
16 M16 20 20 | RB20 | 22,0 20,5 VM-IA 20 70 130 160 Vi 2
25 - |RB25 | 27,0 25,5 VM-IA 25 50 100 200 g, W
20 | M20 So%
- 26 | RB26 | 28,0 26,5 VM-IA 25 50 100 200 =7
22 - 28 28 [RB28 | 30,0 28,5 VM-IA 28 50 100 200 2 §
24 - 32 32 | RB32 | 34,0 32,5 VM-I1A 32 50 100 200 %
25 M24 32 32 [ RB32 | 34,0 32,5 VM-IA 32 50 100 200 s
28 - 35 35 [RB35| 37,0 35,5 VM-IA 35 50 100 200 >
32 - 40 | 40 | RB40 | 43,5 40,5 VM-IA 40 50 100 200
34 - 40 40 | RB40 | 43,5 40,5 VM-IA 40 - 100 200
36 - 45 | 45 | RB45 | 47,0 45,5 VM-IA 45 - 100 200
40 - 55 55 | RB55 | 58,0 55,5 VM-IA 55 - 100 200
! For horizontal or overhead installation and bore holes deeper than 240mm
Table B5: Installation tools and max. embedment depth — vacuum drilling (VD)
Rebar [Tension Drill bit 440(-:§In;idff,8%ml %fégdngf
size [anchor EETICT Brush- & Brush— R Hand- or |Compressed | Compressed e
@ ZA do do domin | washer ™ | aykutool air tool air tool pipe
VD lv,max lv,max lv,max
[mm] [-] [mm] [-] | [mm] | [mm] [-] [cm] [cm] [cm] [-1
- 10 - 25 25 25
8 - 12 - 70 80 80
10 - 12 - 25 25 25
- 14 VM-1A 14 70 100 100
14 VM-IA 14 25 25 25
12| M2 16 VM-IA 16 70 100 100 o 2
14 - 18 No cleaning VM-IA 18 70 100 100 w4
16| M16 20 required VM-IA 20 70 100 100 ; °x
20 | M20 25 VM-IA 25 50 100 100 s 2
22 - 28 VM-IA 28 50 100 100
24 - 32 VM-IA 32 50 100 100
25 M24 32 VM-IA 32 50 100 100
28 - 35 VM-1A 35 50 100 100
32 - 40 VM-IA 40 50 100 100
" For horizontal or overhead installation and bore holes deeper than 240mm
Injection System VME plus for rebar connections
Intended use Annex B6

Installation tools and max. embedment depth — all drilling methods




Cleaning and installation tools
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Table B6: Dispensing tools

Cartridge .
- Hand tool Pneumatic tool
Type Size
é 440 ml, 585 mi e.g.: VM-P 585 Profi or VM-P 585 Akku e.g.: VM-P 585 Pneumatik
>
<
% 1400 ml e.g.: VM-P 1400 Pneumatik

Injection System VME plus for rebar connections

Intended use
Cleaning and installation tools / Dispensing tools

Annex B7




Installation instructions

Bore hole drilling

Attention: Before drilling, remove carbonated concrete and clean contact surface (see Annex B1).
In case of aborted holes, the bore holes must be filled with mortar.
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Vacuum drilling

Drill hole with drill bit diameter according to Table B5 and selected
embedment depth. This drilling method removes dust and cleans the
bore hole during drilling. Proceed with step 3.

Cleaning for hammer or compressed air drilled holes
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Injection System VME plus for rebar connections

Intended use Annex B8
Installation instruction

Bore hole drilling and cleaning




| hy
On the static mixer and the extension pipe the mortar filling mark [,,, and the drill hole depth h; must be marked with
an adhesive tape or text marker. Rough estimate: [,,, = % “hy
Fill in the mortar as long until the filling mark £, will be visible.
02
da

Optimal mortar volume: [, = h; * (1,2 * = — 0,2) [mm]
0

L, length from the end of the retaining washer to the mark on the mixer extension

hy  drill hole depth = embedment depth (4, resp. lges)
@  rebar diameter
d, nominal drill bit diameter

Injection System VME plus for rebar connections

Intended use Annex B9
Installation instruction (continuation) - Preparing the borehole

Marking of extension pipe




Installation instruction (continuation)

Injection into borehole

| Push the reinforcing bar or tension anchor into the bore hole while turning
slightly to ensure positive distribution of the adhesive until the embedment

Vo w6l

Injection System VME plus for rebar connections

Intended use Annex B10
Installation instruction (continuation)

Injection into borehole — Installation of rebar or tension anchor




Minimum anchorage length and minimum lap length

The minimum anchorage length 4y nin and the minimum lap length /4 i, according to EN 1992-1-1:2004+AC:2010
(%o.min @cc. to Eq. 8.6 and Eq. 8.7 and ¢, min acc. to Eq. 8.11) shall be multiplied by the amplification factor oy, acc. to
Table C1.

Table C1: Amplification factor aj, - all drilling methods

Amplification Rod Concrete strength class
factor diameter | G12/15 | C16/20 | C20/25 ‘ C25/30 ‘ C30/37 ‘ C35/45 ‘ C40/50 ‘ C45/55 ‘ C50/60
08 to @40
Ojp [—] ZA'M1 2 tO 1 ,0
ZA-M24

Table C2: Reduction factor ky, for all drilling methods

Reduction- Rod Concrete strength class
factor diameter |C12/15 \ C16/20 | C20/25 | C25/30 | C30/37 \ C35/45 ] C40/50 \ C45/55 \ C50/60
08 to 040
Kp [-] ZA-M12 to 1,0
ZA-M24

Table C3: Design values of the ultimate bond stress fyq,pir IN N/mm? for all
drilling methods and for good bond conditions
foa,PIR= Kb . fba
with
foq: Design value of the ultimate bond stress in N/mm?2 considering the concrete strength
classes and the rebar diameter according to EN 1992-1-1:2004+AC:2010
(for all other bond conditions multiply the values by 0,7)
ky: Reduction factor according to Table C2

Bond Rod Concrete strength class
strength diameter |Cc12/15|C16/20|C20/25 |C25/30 | C30/37 | C35/45 | C40/50 | C45/55 | C50/60
8 to &32
ZA-M12 to 1,6 2,0 2,3 2,7 3,0 3.4 3,7 4,0 4,3
ZA-M24
fodpiR 034 16 | 20 23 | 26 | 29 | 33 | 36 | 39 | 42
[N/mm?]
736 1,5 1,9 2,2 2,6 2,9 3,3 3,6 3.8 4,1
340 1,5 1,8 2,1 2,5 2,8 3,1 3.4 3,7 4,0

Injection System VME plus for rebar connections

Performances Annex C1
Amplification factor o,/ Reduction factor ky, / Design values of ultimate bond resistance foqpir




Design value of ultimate bond stress fyq: Under fire exposure for concrete classes
C12/15 to C50/60 (all drilling methods):

The design value of ultimate bond stress fuq under fire exposure will be calculated by the following equation:
foafi = Kii(0) - foapir- Yo / Ymsi
mit: 6 <278°C: ky(0) =4373,8* 0"/ (fopr *4,3) < 1,0
6 > 278°C: kq(0) =0

fod.fi design value of ultimate bond stress in case of fire in N/mm?

0 Temperature in °C in the mortar layer

kii(0) Reduction factor under fire exposure

foapiR Design value of the ultimate bond stress in N/mm?2 in cold condition according to

Table C3 considering concrete class, rebar diameter, drilling method and the bond
conditions according to EN 1992-1-1:2004+AC:2010

Ye partial factor acc. to EN 1992-1-1:2004+AC:2010
YMi partial factor acc. to EN 1992-1-2:2004+AC:2008

For evidence under fire exposure the anchorage length shall be calculated acc. to EN 1992-1-1:2004+AC:2010
Equation 8.3 using the temperature-dependent ultimate bond stress fpq -

Fiaure C1: Examble aranh of reduction factor k(0

Performances Annex C2
Design value of ultimate bond stress f,q 4 under fire exposure for rebar




Table C4: Characteristic tension strength in case of fire for tension anchor ZA,
concrete strength class C12/15 to C50/60, acc. to Technical Report TR 020

Tension anchor ZA

M12

M16

M20

M24

Steel failure

Steel, zinc plated

R30 20
Characteristic R60 , 15
tension strength ORksfi | [N/mm?]
R90 13
R120 10
Stainless steel A4, HCR
R30 30
Characteristic R60 , 25
tension strength ORsfi | [N/mm?]
9 R90 20
R120 16

Design value of the tension strength cgq¢ s Under fire exposure for tension anchor ZA

The design value of the steel strength orq s Under fire exposure will be calculated by the following equation:

ORd,s,fi = ORKs,fi I ymji

with:
ORks.fi characteristic steel strength acc. to Table C4
M partial factor under fire exposure acc. to EN 1992-1-2:2004+AC:2008

Injection System VME plus for rebar connections

Performances

Steel strength for tension anchor ZA under fire exposure

Annex C3




