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DECLARATIA DE PERFORMANTA
DoP Nr.: MKT-2.1-700 _ro

< Cod unic de identificare al produsului-tip: Sistem de injectie VME plus

< Utilizare (utilizari) preconizata (preconizate):  Sistem de injectare pentru ancorarea in beton,
a se vedea anexa / Annex B

<> Fabricant: MKT Metall-Kunststoff-Technik GmbH & Co.KG
Auf dem Immel 2
87685 Weilerbach

< Sistem sau sisteme de evaluare si verificare

a constantei performantei: 1
< Documentul de evaluare european: EAD 330499-01-0601
Evaluarea tehnica europeana: ETA-19/0483, 30.08.2019
Organismul de evaluare tehnica: DIBt, Berlin
Organism (organisme) notificat(e): NB 2873 — Technische Universitat Darmstadt

< Performanta (performante) declarata (declarate):

Caracteristici esentiale Performanta

Rezistentd mecanica si stabilitate (BWR 1)

Rezistente caracteristice sub sarcina la tractiune
(efecte statice si cvasistatice)

Rezistente caracteristice sub stres transversal
(efecte statice si cvasistatice)

Anexa / Annex C1, C3, C4, C7, C9

Anexa / Annex C2, C5, C8, C10

Schimbari (efecte statice si cvasistatice) Anexa / Annex C12 - C14

Rezistenta caracteristica si deplasari pentru categoria de performanta
seismica C1 + C2

Durabilitate Anexa / Annex B1

Anexa / Annex C6, C11, C12

lgiend, sanatate si mediu inconjurédtor (BWR 3)

Continut, emisie si / sau eliberare de substante periculoase Nu sa determinat performanta

Performanta produsului de mai sus este performanta / performanta declaratd. Producatorul de mai sus este
singurul responsabil de intocmirea declaratiei de performanté in conformitate cu Regulamentul
(EU) nr. 305/2011.

Semnata pentru si in numele fabricantului de cétre:

Stefan Weustenhagen/ Dipl.-lng./Detlef Bigalke
(Director general) (Sef de dezvoltare a produselor)
Weilerbach, 01.01.2021

Originalul acestei declaratii de performanti a fost scris in limba germana. in cazul abaterilor in traducere,
versiunea germana este valida.



Specification of intended use

... Internally threaded

Injection System VME plus Threaded rod anchor rod Rebar
. . . . M8 - M30 VMU-IG M6 - VMU-IG M20

Static or quasi-static action zinc plated, A2, A4, HCR zinc plated, A4, HCR @8 - @32

N . M8 - M30
Seismic action, category C1 zinc plated ", Ad, HCR - 28 - @32

M12 - M24
Seismic action, category C2 zinc plated " (property class 8.8), - -
A4, HCR property class = 70)

compacted, reinforced or unreinforced normal weight concrete
(without fibers) acc. to EN 206:2013

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

cracked or uncracked concrete

Temperature Range| -40°Cto +40°C | max. long term temperature +24 °C and max. short term temperature +40 °C

Temperature Range Il  -40 °C to +72°C max. long term temperature +50 °C and max. short term temperature +72 °C

" except hot-dip galvanized

Use conditions (Environmental conditions):
Structures subject to dry internal conditions (all materials).
For all other conditions according to EN 1993-1-4.2006+A1:2015 corresponding to corrosion resistance classes:
- Stainless steel A2 according to Annex A 4, Table A1: CRC Il
- Stainless steel A4 according to Annex A 4, Table A1; CRC Il
- High corrosion resistant 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
anchor is indicated on the design drawings (e.g. position of the anchor relative to reinforcement or to supports, etc.)

Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete work
Anchorages are designed in accordance with EN 1992-4:2018 or Technical Report TR 055, February 2018

Installation:
Dry or wet concrete or waterfilled boreholes (not seawater)
Hole drilling by hammer drill, compressed air drill or vacuum drill mode
Overhead installation allowed
Anchor installation carried out by appropriately qualified personnel and under the responsibility of the person
responsible for technical matters of the site
Internally threaded anchor rod: Screws and threaded rods (incl. nut and washer) must at least correspond to the
material and strength class of the internally threaded anchor rod used
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Table B1: Installation parameters for threaded rods
Threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Diameter of threaded rod d=d,om | [MmM] 8 10 12 16 20 24 27 30
Nominal drill hole diameter do|[mm]| 10 12 14 18 22 28 30 35
, Net.min | [MM]| 60 60 70 80 90 96 108 120
Effective anchorage depth hetmax | [MM]| 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Pre-setting
Diameter of clearance installation di<|[mm]| 9 12 14 18 22 26 30 33
hole in the fixture Through setting
instaliation di<[mm]| 12 | 14 | 16 | 20 | 24 | 30 | 33 | 40
Installation torque Toas|INm]| 10 | 20 (sg” 60 | 100 | 170 | 250 | 300
Minimum thickness of member Ao | [MM]]| hes+ 30mm =100mm het + 2dg
Minimum spacing Smin | [MM]| 40 50 60 75 95 115 125 140
Minimum edge distance Cmin | [MmM]| 35 40 45 50 60 65 75 80
" Installation torque for property class 4.6
Table B2: Installation parameters for internally threaded anchor rods
Internally threaded anchor rod IG-M6 | IG-M8 | IG-M 10 | IG-M 12 | IG-M 16 | IG-M 20
Irgger diameter of threaded dy | [mm] 6 8 10 12 16 20
Outer diameter of threaded rod”  d=dnom | [mm]| 10 12 16 20 24 30
Nominal drill hole diameter do | [mm] 12 14 18 22 28 35
, Nt min | [MM] 60 70 80 90 96 120
Effective anchorage depth Nema | (M) 500 540 320 200 480 600
Diameter of clearance
hole in the fixture di<|[mm]) 7 9 12 14 18 22
Installation torque Tinst< | [NM] 10 10 20 40 60 100
Minimum screw-in depth I [ [mMm] 8 8 10 12 16 20
Minimum thickness of . her + 30mm
member hmm [mm] > 100mm hef + 2d0
Minimum spacing Smin | [MM] 50 60 75 95 115 140
Minimum edge distance Crmin | [MM] 40 45 50 60 65 80
) With metric thread acc. to EN 1993-1-8:2005+AC:2009
Table B3: Installation parameters for rebar
Rebar g8 |10 | @12 | D14 | D16 | D20 | @24 | F25 | ©28 | & 32
Diameter of rebar d=d,om | [MmM] 8 10 12 14 16 20 24 25 28 32
Nominal drill hole
diameter do [[mm]|10(12|12|14|14|16| 18 20 25 32 32 35 40
Effective anchorage Nef.min | [MM]| 60 60 70 75 80 90 96 100 | 112 | 128
depth Notmax | [MmM]| 160 | 200 | 240 | 280 | 320 | 400 | 480 | 500 | 560 | 640
Minimum thickness of hes + 30 mm
member Aimin | [MM] g 1+00 mm her + 2do
Minimum spacing Smin | [MM]| 40 50 60 70 75 95 120 120 130 150
Minimum edge distance  cy, |[mm]| 35 40 45 50 50 60 70 70 75 85
" For @8, @10 and &12 both nominal drill hole diameter can be used
Injection System VME plus
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Table B4: Parameter for cleaning and setting tools
Internally .
Threaded rod threaded anchor Rebar Drill bit & Brush & min. Brush @
rod
AR A . A Cosssbiisid) =
[-] [-] & [mm] do [mm] dy [mm] db,min [M]
M8 8 10 11,5 10,5
M10 VMU-IG M6 8/10 12 13,5 12,5
M12 VMU-IG M8 10/12 14 15,5 14,5
12 16 17,5 16,5
M16 VMU-IG M10 14 18 20,0 18,5
16 20 22,0 20,5
M20 VMU-IG M12 22 24,0 22,5
20 25 27,0 25,5
M24 VMU-IG M16 28 30,0 28,5
M27 30 31,8 30,5
24 /25 32 34,0 32,5
M30 VMU-IG M20 28 35 37,0 35,5
32 40 43,5 40,5
Table B5: Retaining washer
rill bit & ‘ Installation direction l
" and use
Vacuum drill bit
[,:1';;1] [ N A Vacuum drill bit (MKT Hollow dfrill bit SB, Wrth
Hammer drill bit with suction or Heller Duster Expert
10 hollow drill bit system) and a vacuum cleaner with
12 No retaining washer required minimum negative pressure of 253 hPa and flow rate
14 of minimum 42 I/s
16
18 VM-1A 18 _
20 VM-I1A 20
22 VM-IA 22
25 VM-IA 25
28 VMIA 28 | D> | ha> |y
20 VM-IA 30 250mm | 250mm Recommended compressed air tool (min 6 bar)
32 VMIA 32 Drill bit diameter (do): all diameters
35 VM-IA 35
40 VM-IA 40
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Table B6: Working time and curing time

Minimum curing time
Concrete temperature Working time
dry concrete wet concrete
+5°C to +9°C 80 min 48 h 96 h
+10°C to +14°C 60 min 28h 56 h
+15°C to +19°C 40 min 18 h 36 h
+20°C to +24°C 30 min 12 h 24 h
+25°C to +34°C 12 min 9h 18 h
+35°C to +39°C 8 min 6h 12 h
+40°C 8 min 4h 8h
Cartridge temperature +5°C to +40°C
Injection System VME plus
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Installation Instructions

Drilling of the hole

Hammer drilling or compressed air drilling

Drill with hammer drill or compressed air drill a hole into the base material with
prescribed nominal drill hole diameter (Table B1, B2 or B3) and selected
borehole depth. Continue with step 2.

In case of aborted drill hole, the drill hole shall be filled with mortar.

Vacuum drilling: see Annex B3

Drill borehole with prescribed nominal drill hole diameter (Table B1, B2 or B3)
and selected borehole depth. This drilling method removes dust and cleans the
borehole during drilling. Continue with step 3.

| In case of aborted drill hole, the drill hole shall be filled with mortar.

Attention! Standing water in the bore hole must be removed before cleaning_;!

Starting from the bottom or back of the bore hole, blow out the hole with
compressed air (min. 6 bar) a minimum of two times until return air stream is free
of noticeable dust.

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

Check brush diameter (Table B4). Brush the hole with an appropriate sized wire
brush = dy, in (Table B4) a minimum of two times.

If the borehole ground is not reached with the brush, an appropriate brush
extension must be used.

Starting from the bottom or back of the bore hole, blow out the hole with
compressed air (min. 6 bar) again a minimum of two times until return air stream
is free of noticeable dust.

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

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

Preparation Injection

P
p 74 Attach the supplied static-mixing nozzle to the cartridge and load the cartridge
3 \//\‘ into the correct dispensing tool.

For every working interruption longer than the recommended working time
(Table B6) as well as for new cartridges, a new static-mixer shall be used.

iy et s
4 i 1 Prior to inserting the rod into the filled borehole, the position of the embedment
a1 depth shall be marked on the threaded rod or rebar.
Prior to dispensing into the drill hole, squeeze out separately a minimum of three
5 full strokes and discard non-uniformly mixed adhesive components until the

mortar shows a consistent grey or red colour.

Injection System VME plus
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Installation instructions (continue)

Injection

6a

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. If the bore hole ground is not reached, an
appropriate extension nozzle shall be used.

Y Observe temperature dependent working times given in Table B6.

Retaining washer and mixer nozzle extensions shall be used according to Table
B5 for the following applications:

-| » Horizontal installation (horizontal direction) and ground installation (vertical

downwards direction): Drill bit-@ dy = 18 mm and anchorage depth hg > 250mm

1 « Overhead installation: Drill bit-& dg= 18 mm

Push the threaded rod or reinforcing bar into the hole while turning slightly to
ensure proper distribution of the adhesive until the embedment depth is reached.
The anchor shall be free of dirt, grease, oil or other foreign material.

Make sure that excess mortar is visible at the top of the hole and in case of
through-setting installation also in the fixture. If these requirements are not
maintained, repeat application before end of working time! 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

| torgue. Do not move or load the anchor until it is fully cured (attend Table B6).

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque Ting
according to Table B1 or B2.

In case of pre-setting installation the annular gap between anchor rod and fixture
can optionally be filled with mortar. Therefore, replace regular washer by washer
with bore and plug on reducing adapter on static mixer.

Annular gap is completely filled, when excess mortar seeps out.
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Table C1:

Characteristic steel resistance for threaded rods under tension load

Threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel failure
Cross sectional area As| [mm?] | 36,6 | 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561
Characteristic resistance under tension load "
15 23
5 Property class 4.6 and 4.8 Npis| [KN] (13) | (21) 34 63 98 141 184 | 224
Gl 18 | 29
@ o | Property class 5.6 and 5.8 Npes| [KN] 42 78 122 176 | 230 | 280
& e : (17) | (27)
N | Property class 8.8 Neo| TKN] | 22 | 46 | 67 | 125 | 196 | 282 | 368 | 449
p y - Rk,s (27) (43)
A2, A4 and HCR
" Property class 50 Nres | [KN] 18 29 42 79 123 | 177 | 230 | 281
(2]
2o |A2, A4 and HCR . i
_E % Property class 70 Nrgs| [KN] 26 41 59 110 171 247
)
A4 and HCR
Property class 80 Nres | [KN] 29 46 67 126 | 196 | 282 - -
Partial factors ?
Property class 4.6 YMs N [-] 2,0
_ 8 |Property class 4.8 Ywsn | [ 1,5
o ©
ﬂj S | Property class 5.6 YMs.N [-] 2,0
» e
'S | Property class 5.8 YMs.N [-] 1,5
Property class 8.8 YMs.N [-] 1,5
A2, A4 and HCR
@ Property class 50 tusw | ] 2,86
2o |A2, A4 and HCR - -
'c§ % Property class 70 s | [ 1.87
D A4 and HCR
TMs,N [-] 1,6 - -

Property class 80

" 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 national regulation

Injection System VME plus
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Table C2: Characteristic steel resistance for threaded rods under shear load

Threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel failure
Cross sectional area Ag [[mm?]| 36,6 | 58,0 | 84,3 | 157 | 245 | 353 | 459 | 561
Characteristic resistance under shear load "
Steel failure without lever arm
E’ Property class 4.6 and 4.8 Voais | [KN] (g) (13) 20 38 59 85 | 110 | 135
% % Property class 5.6 and 5.8 V‘)Rk,S [kN] (1(1)) (1673) 25 47 74 106 | 138 | 168
E Property class 8.8 Voaks | [KN] (12) (2?) 34 63 98 | 141 | 184 | 224
a A2, A4 and HCR, property class 50 VoRk,s [kN] 9 15 21 39 61 88 115 | 140
j.g; é A2, A4 and HCR, property class 70 V‘)Rk,s [kN] 13 20 30 55 86 | 124 - -
@ A4 and HCR, property class 80 VOaks | [KN] 15 23 34 63 98 | 141 - -
Steel failure with lever arm
E Property class 4.6 and 4.8 M gis | [Nm] (1:53) (g% 52 | 133 | 260 | 449 | 666 | 900
% TE Property class 5.6 and 5.8 MC. | [Nm] (]2) (gg) 65 | 166 | 324 | 560 | 833 | 1123
N | Property class 8.8 MPe | [NM] (gg) (gg) 105 | 266 | 519 | 896 | 1333|1797
a A2, A4 and HCR, property class 50 MORk,s [Nm]| 19 37 66 167 | 325 | 561 | 832 | 1125
é é A2, A4 and HCR, property class 70 MORk,S [Nm]| 26 52 92 | 232 | 454 | 784 - -
@ A4 and HCR, property class 80 Meis | [INm] | 30 59 105 | 266 | 519 | 896 - -
Partial factor ®
Property class 4.6 sy | [ 1,67
_ 8 | Property class 4.8 Ywsv | [ 1,25
EJ %. Property class 5.6 Ymsy | [ 1,67
@ % Property class 5.8 sy | [ 1,25
Property class 8.8 Ymsyv | [ 1,25
2 A2, A4 and HCR, property class 50 Ymsv | [ 2,38
fg; g A2, A4 and HCR, property class 70 Ymsv | [ 1,56 - -
@ A4 and HCR, property class 80 sy | [ 1,33 - -

" 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 national regulation
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Table C3: Characteristic values for concrete cone and splitting failure

Threaded rods / Internally threaded anchor rods / Rebar all sizes
Concrete cone failure
uncracked concrete | Kyern [-] 11,0
Factor k;
cracked concrete | ke [-] 7,7
Edge distance Corn | [Mm] 1,5 « hg
Spacing Sern | [mm] 2 Carn
Splitting failure
h/hes 2 2,0 1,0 « he
Edge distance 2,0 >h/he>1,3| Cogp |IMm] 2+ he (2,5-h/ hg)
h/her< 1,3 2,4 * e
Spacing Sersp | [MM] 2 * Cerep

Injection System VME plus
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Table C4: Characteristic values of tension load for threaded rods
under static and quasi-static action

Threaded rod | M8 | M10 | M12 | M16 | M20 | M24 | M27 | m30
Steel failure

Characteristic resistance NRk.s [kN] A; - fu« (or see Table C1)

Partial factor s N [-] see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in uncracked concrete C20/25

Temperature range |- Hammer- or | Tacee | INMm3 | 20 | 20 | 19 | 19 | 18 | 17 | 16 | 16

40°C/24°C _
T " m compressed air

72%)%%5? ange drilling Takwor | INNMmM2] | 15 | 15 | 15 | 14 | 13 | 13 | 12 | 12
Temperature range I: 17 16

40°C / 24°C Taoer | INMM | g | 16| 16 | qgin | 15| 14 | 14| 13

Vacuum drilling
Temperature range I

799C / 50°C Takuer | IN'MmM?] | 14 14 14 13 13 12 12 11

Characteristic bond resistance in cracked concrete C20/25

Temperature range |: e |INmm2 | 70 | 70 | 85 | 85 | 85 | 85 | 85 | 85

40°C/24°C all drilling
. methods
;g%p/eg%tfée range Il: e |INmm?2 | 60 | 60 | 70 | 70 | 70 | 70 | 7.0 | 7.0

Reductionfactor \p"sus in concrete C20/25

Temperature range I:

0 -
40°C / 24°C allriing | V| U 075
Temperature range |I: methods
7200p/ 50°C 9 \Vosus ['] 0568
C25/30 [] 1,02
C30/37 [-] 1,04
Increasing factors for C35/45 [] 1,07
concrete C40/50 Ve [ 1,08
C45/55 [] 1,09
C50/60 [] 1,10
Concrete cone failure
Relevant parameter see Table C3
Splitting failure
Relevant parameter see Table C3
Installation factor
Dry or wet concrete Yinst [-] 1,0
Waterfilled bore hole Yinst [-] 1,2

" Value in brackets: characteristic bond resistance for waterfilled bore holes

Injection System VME plus

Performance Annex C4
Characteristic values of tension loads for threaded rods




Table C5: Characteristic values of shear loads for threaded rods
under static and quasi-static action

Threaded rod

M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Steel failure without lever arm

Characteristic shear resistance VO kN] 0,6 As* fux
Steel, property class 4.6, 4.8, 5.6 and 5.8 Rk,s or see Table C2
Characteristic shear resistance
Steel, property class 8.8 VO [kN] 0,5 As* fux
Stainless steel A2, A4 and HCR Ris or see Table C2
(all property classes)
Ductility factor k; [-] 1,0
Partial factor Ywsy | [ see Table C2
Steel failure with lever arm

- . . 0 1,2 W *
Characteristic bending resistance M°res | [NmM] or see Table C2
Elastic section modulus Wy | [mm3] | 31 62 109 | 277 | 541 | 935 (1387 | 1874
Partial factor sy | [ see Table C2
Concrete pry-out failure
Pry-out factor ke| [ 2,0
Concrete edge failure

. . . min

Effective length of anchor li| [mm] min (her; 12 dpom) (h.:300mm)
Outside diameter of anchor dnom | [Mm] 8 10 12 16 20 24 27 30
Installation factor Yinst| -] 1,0
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Table C6: Characteristic values of tension load for threaded rods
under seismic action (performance category C1 + C2)

Threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Tension loads

Steel failure

Characteristic resistance C1 Npkseact | [KNI 1,0 * Npks

Characteristic resistance C2
steel, zinc plated, property class 8.8

stainless steel A4 and HCR, Naseocz | [KN] NPA 1,0~ Nas NPA
property class =2 70
Partial factor YMs.N [-] see Table C1

Combined pull-out and concrete failure

Characteristic bond resistance in concrete C20/25

Temperature range I TRkegct |[N/mm3]l 70 | 70 | 85 | 85 | 85 | 85 | 85 | 85
40°C / 24°C all driling Taceqce [IWmm2|  NPA 58 | 48 | 50 | 5,1 NPA
Temperature range Il: | TeT0dS Taceacr [Wmmd| 60 | 60 | 70 | 70 [ 70 | 70 | 70 | 7.0
72°C / 50°C Trence |N/mm3|  NPA 50 | 41 | 43 | 44 NPA
Installation factor

Dry or wet concrete Yinst | [ 1,0

Waterfilled bore hole Yinst | [] 1.2

Table C7: Characteristic values of shear loads for threaded rods
under seismic action (performance category C1 + C2)

Shear loads

Steel failure without lever arm

Characteristic resistance C1 Vekseqet | [KN] 0,7 * Vs

Characteristic resistance C2 No No
steel, zinc plated, property class 8.8 Vv [kN] Performance 07 V0 Performance
stainless steel A4 and HCR, Ak.s.6q,02 Assessed ’ Rk Assessed

property class = 70 (NPA) (NPA)

Steel failure with lever arm

Characteristic bending M(’m‘,syeqyc1 [Nm] No Performance Assessed (NPA)
resistance MPais0qc2| [NM] No Performance Assessed (NPA)
Installation factor Yinst|  [] 1.0

Factor for annular gap Ogap | [] 1,0 (0,5)"

" Value in bracket is valid for fastenings with annular gap between threaded rod and fixture
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Table C8: Characteristic values of tension loads for internally threaded anchor rod
under static and quasi-static action

VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG
Internally threaded anchor rod M6 M8 M 10 M 12 M 16 M 20
Steel failure "
Characteristic resistance, 5.8| Nps| [kN] 10 17 29 42 76 123
steel, zinc plated, property class 8.8| Ngee| [KN] 16 27 46 67 121 196
Partial factor 5.8 and 8.8 YMsN [-] 1,5
Characteristic resistance,
Stainless steel A4 / HCR, Nees | [KN] 14 26 41 59 110 1242
property class 70
Partial factor YN [-] 1,87 2,86
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
Temperature range I: | o e or | e [NNMM?)| 20 19 19 18 17 16
40°C / 24°C i
Temperature range |l: Comzrrﬁﬁﬁed = INmm3| 15 15 14 13 13 12
72°C / 50°C g TRk,ucr
Ig%p/e;tfée range |- Taser [N/MM2]| 16 16 |16(15Y| 15 14 13
Temperature range Il Vacuum drilling
. 2

799G / 50°C Trkuer [[IN/Mm?] 14 14 13 13 12 11
Characteristic bond resistance in cracked concrete C20/25
Temperature range I »
40°C / 24°C all drilling Taker [[N/MMP) 7,0 8.5 8.5 8.5 8.5 8.5
Temperature range Il: methods
72°G / 50°C Trker IN/MmM?]| 6,0 7,0 7,0 7,0 7,0 7,0
Reductionfactor y’,
Temperature range I: 0
40°C / 24°C all drilling Vs | [ 0.75
Temperature range Il: methods
7200p/ 50°C 9 \Vosus ['] Oa68

C25/30 1,02

C30/37 1,04
Increasing factor for concrete C35/45 1,07

9 Ve [Ca0/50 1,08

C45/55 1,09

C50/60 1,10
Concrete cone failure
Relevant parameter see Table C3
Splitting failure
Relevant parameter see Table C3
Installation factor
Dry or wet concrete Yinst | [] 1,0
Waterfilled bore hole 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.
2 For VMU-IG M20: property class 50
9 Value in bracket is valid for waterfilled bore hole
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Table C9: Characteristic values of shear loads for internally threaded anchor rod under
static and quasi-static action

VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG
Internally threaded anchor rod M6 M8 M 10 M 12 M 16 M 20
Steel failure without lever arm "
0
_ng Characteristic resistance, 58| Vs | [kN] ° o 15 21 38 é1
o
ge property class 88| V| [kN]| 8 14 23 34 60 08
=
N | Partial factor 5.8 and 8.8 sy | [ 1,25
] Characteristic resistance, 0 2)
é © | A4/HCR, property class 70 Viacs | [kN] / 13 20 30 55 62
T ®
0 Partial factor sy | [ 1,56 2,38
Ductility factor kz| [] 1,0
Steel failure with lever arm "
3 Characteristic bending 5.8 MORk,S [Nm] 8 19 37 66 167 325
o ® |resistance,
% 8 property class 8.8 M"Rk,S [Nm] 12 30 60 105 267 519
c
N | Partial factor 5.8 and 8.8 sy | [ 1,25
@ Characteristic bending resistance 0 N 11 26 53 92 234 643 2
2@ | A4/ HCR, property class 70 M s | [NM]
T »
» Partial factor sy | [7] 1,56 2,38
Concrete pry-out failure
Pry-out factor ke| [] 2,0
Concrete edge failure
. . . min (hey;
Effective length of anchor i | [mm] min (he; 12 dpom) 300mm)
Outside diameter of anchor dhom | [MmM] 10 12 16 20 24 30
Installation factor 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 (exception: VMU-IG M20). The characteristic shear resistance for steel failure of the given strength class are valid for the
internally threaded anchor rod and the fastening element.

@ For VMU-IG M20: Internally threaded rod: property class 50;
Fastening screws or threaded rods (incl. nut and washer): property class 70
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Table C10: Characteristic values of tension loads for rebar under
static and quasi-static action

Reinforcing bar 28 |010(212|214(216|D 20| 24| 25| 28| 32
Steel failure
Characteristic tension resistance Nres| [KN] A, - fu
Cross sectional area A | [mm?] 50 | 79 | 113 | 154 | 201 | 314 | 452 | 491 | 616 | 804
Partial factor Yids,N [-] 142
Combined pull-out and concrete failure
Characteristic bond resistance in uncracked concrete C20/25
Temperature range I:
P el Hammer-or | ke |INMM? | 16 | 16 | 16 | 16 | 16 | 16 | 15 | 15 | 15 | 15
Temperature range Il compressed alr
. drillin 2
729C / 50°C g Takwer | INFMmM2 | 12 | 12 | 12 | 12 | 12 [ 12 | 12 | 12 | 11 11
Temperature range I: a| 14 | 14
40°C | 24°C N Trkuer | [N/MmM?] (13)?((13)? 13 (13 | 13 | 13 [ 13 | 13 | 13 | 13
Temperature range Il Vacuum drilling 12 | 12 | 12
. 2
79°C / 50°C Takuer | [N/MmM2] A1 (11)?](11)? 11 11 11 11 11 11 11
Characteristic bond resistance in cracked concrete C20/25
Temperature range I: »
40°C / 24°C all driling Trker | [NVMmM?] | 7,0 | 70 | 85| 85|85 |85|85 (85|85 |85
Temperature range Il: methods -
799G / 50°C Treor | [NMmM?] | 6,0 | 60 | 70| 70| 70| 70|70]|70]|70]|70
Reductionfactor y’,
Temperature range I: 0 3
40°C / 24°C all drilling W sus [ 0.75
Temperature range Il: methods 0
72°C / 50°C Visus [-] 0,68
C25/30 1,02
C30/37 1,04
Increasing factor for concrete 1} C35/45 107
°| Cc40/50 1,08
C45/55 1,09
C50/60 1,10
Concrete cone failure
Relevant parameter see Table C3
Splitting failure
Relevant parameter see Table C3
Installation factor
Dry or wet concrete Yist| [ 1.0
Waterfilled bore hole Vinst [] 1,2
" fu shall be taken from the specifications of reinforcing bars
% in absence of national regulation
% Value in brackets: characteristic bond resistance for waterfilled bore holes
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Table C11: Characteristic values of shear loads for rebar under
static and quasi-static action

Reinforcing bar g8 |910 | D12 | @14 | D16 | D20 | 24| D25 | F28 | D32
Steel failure without lever arm

g;?sr;crzggstic shear Vs | [kN] 0,50 * A, * ("

Cross sectional area A |[mm?]| 50 79 113 | 154 | 201 | 314 | 452 | 491 | 616 | 804
Partial factor sy | [ 1,57

Ductility factor ks [-] 1,0

Steel failure with lever arm

iz?sr;cr:iraistic bending Msce | [N 12 Wyt

Elastic section modulus W, [[mm®]| 50 98 | 170 | 269 | 402 | 785 | 896 | 1534 | 2155 | 3217
Partial factor s | [] 1,5

Concrete pry-out failure

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

Concrete edge failure

Effective length of rebar i | [mm] min (her; 12 dnom) min (he;; 300mm)
Outside diameter of rebar Gnom | [MM] 8 10 12 14 16 20 24 25 28 32
Installation factor Yinst | [] 1,0
. shall be taken from the specifications of reinforcing bars
% in absence of national regulation
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Table C12: Characteristic values of tension load for rebar under seismic action
(performance category C1)

Reinforcing bar (@8 |z10|@ 12|14 |2 16 |@ 20 |& 24 | 25 |@ 28 @ 32
Steel failure

Characteristic resistance Npksegct | [KNI A, - f"

Cross sectional area A, | [mm?] 50 | 79 | 113 | 154 | 201 | 314 | 452 (491 [616 | 804
Partial factor Ysn | [ 1,42

Combined pull-out and concrete failure

Characteristic bond resistance in concrete C20/25

Ig%p/eztgée range | argiting | [Nmm?] | 7,0 | 7,0 |85 |85 |85 |85 |85 |85 |85 |85
. methods
;g%p/eg%tfée range Il: Thceact | [N/mm?] [ 6,0 | 6,0 |70 |70 |70 |70 |70 |70 |70 | 7.0

Installation factor

Dry or wet concrete Yinst [-] 1.0

Waterfilled bore hole Yinst| [ 1,2

" f,k shall be taken from the specifications of reinforcing bars
% in absence of national regulation

Table C13: Characteristic values of shear loads for rebar under seismic action (performance
category C1)

Reinforcing bar g8 |10 Q212|314 |16 (F20 |24 | 325|328 | D32

Steel failure without lever arm

Characteristic resistance Vakseqcr | [KN] 0,35« A, * fu”

Cross sectional area Ag|[mm?]| 50 79 113 | 154 | 201 | 314 | 452 | 491 | 616 | 804
Partial factor sy | [ 1,52

Ductility factor ks [-] 1,0

Steel failure with lever arm

Characteristic bending

resistance Mgy seq.c1 | [NM] No Performance Assessed (NPA)

Installation factor Yinst | [] 1,0

Y f.k shall be taken from the specifications of reinforcing bars
% in absence of national regulation
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Table C14: Displacements under tension load” (threaded rod)

Threaded rod M8 M10 M12 M16 M20 M24 M27 M30
Uncracked concrete under static and quasi-static action
Temperature range |- dno- factor | [mm/(N/mm32)] | 0,028 | 0,029 | 0,030 | 0,033 | 0,035 | 0,038 | 0,039 | 0,041
40°C / 24°C Sn..- factor | [mm/(N/mm2)] | 0,028 | 0,029 | 0,030 | 0,033 | 0,035 | 0,038 | 0,039 | 0,041
Temperature range II: dno- factor | [mm/(N/mm?)] | 0,038 | 0,039 | 0,040 | 0,044 | 0,047 | 0,051 | 0,052 | 0,055
72°C /50°C Su.- factor | [mm/(N/mm3)] | 0,047 | 0,049 | 0,051 | 0,055 | 0,059 | 0,064 | 0,067 | 0,070
Cracked concrete under static and quasi-static action
Temperature range I: dno- factor | [mm/(N/mm3?)] | 0,069 | 0,071 | 0,072 | 0,074 | 0,076 | 0,079 | 0,081 | 0,082
40°C / 24°C Sy~ factor | [mm/(N/mm?)] | 0,193 | 0,115 | 0,122 | 0,128 | 0,135 | 0,142 | 0,155 | 0,171
Temperature range II: Syo- factor | [mm/(N/mm?)] | 0,092 | 0,095 | 0,096 | 0,099 | 0,102 | 0,106 | 0,109 | 0,110
72°C/50°C Sn.- factor | [mm/(N/mm2)] | 0,259 | 0,154 | 0,163 | 0,172 | 0,181 | 0,189 | 0,207 | 0,229
Uncracked and cracked concrete under seismic action (C2)
All temperature ONeq (DLS) [mm] NPA 0,21 0,24 0,27 0,36 NPA
ranges N eq (ULS) [mm] 0,54 | 0,51 0,54 | 0,63
" Calculation of the displacement
dno = dno-factor - 1; 7: bond stress under tension load
dn.. = On.-factor - 1;
Table C15: Displacements under shear load " (threaded rod)
Threaded rod M8 M10 | M12 | M16 | M 20 M24 M27 | M30
Uncracked and cracked concrete under static and quasi-static action
All temperature Svo- factor | [mm/(kN)] 0,06 | 0,06 | 0,05 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03
ranges Sy.- factor | [mm/(kN)] 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05
Uncracked and cracked concrete under seismic action (C2)
All temperature By eqroLs) [mm] NPA 3.1 3.4 35 42 NPA
ranges Sy equLs) [mm] 6,0 7,6 73 | 10,9
Y Calculation of the displacement
dvo = dvo- factor - V; V: acting shear load
dv., = dv..- factor - V;
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Table C16: Displacements under tension load” (internally threaded anchor rod)

VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG
Internally threaded anchor rod M6 M8 M 10 M 12 M 16 M 20
Uncracked concrete under static and quasi-static action
Temperature range |: dno- factor | [mm/(N/mm?)] 0,029 0,030 0,033 0,035 0,038 0,041
40°C/24°C Su.- factor | [mm/(N/mm2)] | 0,029 | 0,030 | 0033 | 0035 | 0038 | 0,041
Temperature range II: dno- factor | [mm/(N/mm3)] | 0,039 0,040 0,044 0,047 0,051 0,055
72°C/80°C Sy.- factor | [nm/(N/mm?)] | 0,049 | 0,051 | 0,055 | 0,059 | 0064 | 0070
Cracked concrete under static and quasi-static action
Temperature range |: Sno- factor | [mm/(N/mma2)] 0,071 0,072 0,074 0,076 0,079 0,082
40°C /24°C Sy factor | [mm/(N/mm?)] | 0,115 | 0122 | 0128 | 0,135 | 0,142 | 0,171
Temperature range Il: Sno- factor | [mm/(N/mm3)] | 0,095 0,096 0,099 0,102 0,106 0,110
72°C/50°C Sn.- factor | [mm/(N/mm?)] | 0,154 | 0163 | 0172 | 0,181 | 0,189 | 0,229
" Calculation of the displacement
dno = dno- factor - 1; 1: bond stress under tension load
e = ON.- factor - 1;
Table C17: Displacements under shear load" (internally threaded anchor rod)
VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG | VMU-IG
Internally threaded anchor rod M6 M8 M 10 M 12 M 16 M 20
Uncracked and cracked concrete under static and quasi-static action
Svo- factor |  [mm/(kN)] 0,07 0,06 0,06 0,05 0,04 0,04
All temperature ranges
dyv..- factor | [mm/(kN)] 0,10 0,09 0,08 0,08 0,06 0,06
" Galculation of the displacement
dvo = dvo- factor - V; V: acting shear load
dv.. = dv..- factor - V;
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Table C18: Displacements under tension load" (rebar)

Reinforcing bar 28 | 210 | 212 | 214 | 216 | D20 | D24 | D25 | D28 | D32
Uncracked concrete under static and quasi-static action
Temperature Sno- factor | [mm/(N/mm?)] | 0,028 | 0,029 | 0,030 | 0,031 | 0,033 | 0,035 | 0,038 | 0,038 | 0,040 | 0,043
;%rlgce/lémC Sn.- factor | [mm/(N/mm3)] | 0,015 0,015 (0,016 | 0,017 | 0,017 | 0,019 | 0,020 | 0,020 | 0,021 | 0,023
Temperature Sno- factor | [mm/(N/mm3)] | 0,038 | 0,039 | 0,040 | 0,042 | 0,044 | 0,047 [ 0,051 | 0,051 | 0,054 | 0,058
;aZrE’%e/HS-WC dn..- factor | [mm/(N/mm?)] | 0,047 | 0,049 | 0,051 | 0,053 | 0,055 | 0,059 | 0,065 | 0,065 | 0,068 | 0,072
Cracked concrete under static and quasi-static action
Temperature Sno- factor | [mm/(N/mm3)] | 0,069 | 0,071 | 0,072 | 0,073 | 0,074 | 0,076 | 0,079 | 0,079 | 0,081 | 0,084
;%2%e/lé4°C Sy~ factor | [mm/(N/mm2)] | 0,115| 0,122 0,128 |0,135|0,142|0,155|0,171 |0,171|0,181|0,194
Temperature Sno- factor | [mm/(N/mm3)] | 0,092 | 0,095 | 0,096 | 0,098 | 0,099 | 0,102 [ 0,106 | 0,106 | 0,109 | 0,113
;azrl%e/lgooc dn.- factor | [mm/(N/mm3)] [ 0,154 | 0,163 (0,172 (0,181 | 0,189 | 0,207 | 0,229 | 0,229 | 0,242 | 0,260
" Calculation of the displacement

Ono = Ono- factor - 1 7: bond stress under tension load

ONe. = On..- factor - 7;
Table C19: Displacements under shear load" (rebar)
Reinforcing bar 28 (D10 | D12 |14 | D16 | D20 | D24 | D25 |28 |D32
Uncracked and cracked concrete under static and quasi-static action
All temperature dyo- factor | [mm/(kN)] | 0,06 | 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,03 | 0,03 | 0,03 | 0,03
ranges Sv.- factor| [mm/(kN)] | 0,09 | 0,08 | 0,08 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05 | 0,04 | 0,04
" Calculation of the displacement

dvo = Oyo- factor - V; V: acting shear load

dv.. = dv..- factor - V;
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