














e Hod Cmin Cmin
Drilling method | giameter | without drilling aid | _ with drilling aid Oing sid deie
Hammer dr||||ng <25 mm 30mm + 0,064 22 @ | 30 mm + 0,024 22 %] e k;\\;\;\\..ﬂlﬂ{
Vacuumdrilling | >25mm |[40mm+0,06422@ | 40mm +0,024220Q 7 I \abn
+25°C 1o  +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




