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...eine starke Verbindung

DECLARATION OF PERFORMANCE
DoP No. MKT-311 - en

1. Unique identification code of the product-type: MKT Injection System VMZ and VMZ-IG

2. Type, batch or serial number or any other element allowing identification of the construction product as
required pursuant to Article 11(4):
ETA-04/0092, Annex A3 and A5
Batch number: see packaging of the product.

3. Intended use or uses of the construction product, in accordance with the applicable harmonised technical
specification, as foreseen by the manufacturer:

generic type torque controlled bonded anchor
for use in cracked and non-cracked concrete C20/25 - C50/60 (EN 206)
option 1
loading static or quasi-static,
seismic category C1+C2 (sizes VMZ: M10, M12, M16, M20, M24)

material hot-dip galvanized and sherardized:

dry internal conditions

covered sizes: VMZ: M8, M10, M12, M16, M20, M24

sherardized steel:
dry internal conditions

covered sizes: VMZ-IG: M6, M8, M10, M12, M16, M20
galvanized steel:

dry internal conditions

covered sizes: VMZ: M8, M10, M12, M16, M20, M24

VMZ-IG: M6, M8, M10, M12, M16, M20

stainless steel (marking A4):
internal and external use without particular aggressive conditions
covered sizes: VMZ: M8, M10, M12, M16, M20, M24
VMZ-IG: M6, M8, M10, M12, M16, M20

high corrosion resistant steel (marking HCR):
internal and external use with particular aggressive conditions

covered sizes: VMZ: M8, M10, M12, M16, M20, M24
VMZ-1G: M6, M8, M10, M12, M16, M20
temperature range | Range I: -40 °C to +80 °C
(if applicable) Range II: -40 °C to +120 °C

4. Name, registered trade name or registered trade mark and contact address of the manufacturer as required
pursuant to Article 11(5):

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

5. Where applicable, name and contact address of the authorised representative whose mandate covers the
tasks specified in Article 12(2): --
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6. System or systems of assessment and verification of constancy of performance of the construction product
as set out in Annex V: System 1

7. In case of the declaration of performance concerning a construction product covered by a harmonised
standard: -

8. In case of the declaration of performance concerning a construction product for which a European Technical
Assessment has been issued:

Deutsches Institut fiir Bautechnik, Berlin
issued

ETA-04/0092
on the basis of

ETAG 001-5

The notified body 1343-CPR performed under system 1:

(i) determination of the product type on the basis of type testing (including sampling), type calculation,
tabulated values or descriptive documentation of the product;

(i) initial inspection of the manufacturing plant and of factory production control;

(i) continuous surveillance, assessment and evaluation of factory production control.

and issued: Certificate of constancy of performance 1343-CPR-M 550-4
9. Declared performance:

. Performance Harmonized
gﬁ:ﬁ:tt:ltﬂristics Design Method Technical
VMZ-A VMZ-IG Specification
characteristic ETAG 001, Annex C Annex C10,
resistance for tension CEN/TS 1992-4 Annex C1-C3 C11
characteristic
E
resistance for shear 1AG 001, sninex C Annex C4, C5 Annex C12
; ; : CEN/TS 1992-4
(static or quasi-static) ETAG 001
characteristic
resistance for seismic | TR 045 Annex C6, C7 -
action
displacement for ETAG 001, Annex C

Annex C8, C9 Annex C12

serviceability limit state | CEN/TS 1992-4

Where pursuant to Article 37 or 38 in the Specific Technical Documentation has been used, the
requirements with which the product complies: -

10.The performance of the product identified in points 1 and 2 is in conformity with the declared performance in
point 9.

This declaration of performance is issued under the sole responsibility of the manufacturer identified in
point 4.

Signed for and on behalf of the manufacturer by:

A p Aam&mé A W E;ﬁ/ L(/Z,f(

Lore Weustertﬂagen Dipl.-lng.‘betlef Bigalke
(General Manager) (Head of product development)
Weilerbach, 22.04.2015
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Table C1: Characteristic values for tension loads, VMZ-A M8 — M12,
cracked concrete, static and quasi-static action
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

. 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
Anchor size VMZ-A M8 | M8 |M10 | M10|M12 [M12 | M12 | M12 | M12 | M12| M12
Installation safety factor y2=m”st‘ [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated | [kN] 15 18 25 35 49 54 57
resistance Nrks A4, HCR| [kN] | 15 | 18 25 35 | 49 54 57
Partial safety factor ™s [] 1,5
Pull-out
Characteristic resistance Nrkp 50°C / 80°C?| [kN] "
in concrete C20/25 72°C/120°C?| [kN] | 5 [ 75] 12 [ 12|12 | 16 [ 20 [ 20 | 30 | 30 | 30

0,5

Increasing factor we | [ (f—c"'zcgbe )
Concrete cone failure
Effective anchorage depth hez [[mm]| 40 [ 50 [ 60 [ 75 | 75 | 70 [ 80 | 95 [ 100] 110] 125
Factor acc. to CEN/TS 1992-4 Ker [-] 7,2

" Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Table C2: Characteristic values for tension loads, VMZ-A M16 — M24,

cracked concrete, static and quasi-static action
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Anchor size VMIZ-A 90 | 105 | 125 | 145 | 160 | 115 | o | o | wioa | w2 | M2s
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor Yo=Yinst ‘ [] 1,0
Steel failure
Characteristic tension  Steel, zinc plated | [kN] | 88 95 111 97 | 96 188 222
resistance Nris A4, HCR | [kN] | 88 | 95 111 97 | 114 165 194
Partial safety factor Y™s [ 1,5 1,68 1,5 1,5
Pull-out
Characteristic resistance 50°C / 80°C?| [kN] "
Nricpin concrete C20/25  72°c/120°c?| [kN] [ 25 | 30 | 50 | 51 [ 30 | 60 75
0,5
Increasing factor ye | [ (fc"z;is‘be)
Concrete cone failure
Effective anchorage depth hez [[mm]]| 90 [ 105 | 125 | 145 [ 160 | 115 | 170 | 190 | 170 | 200 | 225
Factor acc. to CEN/TS 1992-4 Ker [ 7,2

) Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance

Characteristic values for tension loads, VMZ-A in cracked concrete,

static and quasi-static action

(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Annex C1




Table C3: Characteristic values for tension loads,
VMZ-A M8 — M12 in non-cracked concrete, static and quasi-static action
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Anchor size VMZ-A MB | M8 | W10 | M0 |Mr2 | Mz | M1z | Mz | M2 | mi2 | iz
Installation safety factor Yo=Ynst | [] 1,0

Steel failure

Characteristic tension Steel, zinc plated | [kN] [ 15 | 18 | 25 |35 | 49 | 54 57
resistance Nris A4, HCR | [kN] | 15 | 18 25 35 | 49 54 57

Partial safety factor s [] 1,5

Pull-out

Characteristic resistance Ngkpin 50°C/80°C% | [kN] | 9 k ! i 40 V] 50 | s0
non-cracked concrete C20/25 72°G/120°C? | [kN] | 6 | 9 16 16 | 16 | 25 | 25 | 30 | 30 | 30
Splitting

Splitting for standard thickness of concrete member (The higher resistance of Case 1 and Case 2 may be applied.)

Standard thickness of concrete hstd = 2 her | [mMm] 100 120 | 150 | 150 | 140 | 160 | 190 | 200 | 220 | 250

Case 1 (N, has to be replaced by N sp)

Characteristic resistance in 0 1)

non-cracked concrete C20/25 Naksp | [KN] ] 7.5 9 1612020 20 30 | 40 ] 40 40
Spacing (edge distance) Scr,sp (= 2 Cersp) | [Mm] 3 het

Case 2

Spacing (edge distance) Scr,sp (= 2 Cersp) | [Mm] 6 Net |5 het |7 het | 7 et | 5 het | 3 her |5 het | 4 hef | 6 het | 5 he

Splitting for minimum thickness of concrete member (The higher resistance of Case 1 and Case 2 may be applied.)

Minimum thickness of concrete hmin > | [mm] 80 100 110 | 110 | 110 | 125 | 130 | 140 | 160

Case 1 (N, has to be replaced by N sp)

Characteristic resistance in 0

non-cracked concrete C20/25 Norksp | [KN] | 7,5 | - 16 16 | 20 | 25 | 25 | 30 | 30 | 30
Spacing (edge distance) Scrsp (= 2 Cersp) | [Mm] | 3 het | - 3 het 3 het

Case 2

Spacing (edge distance) Scrsp (=2 Cersp) | [MM] | 6 het | 7 het | 6 het | 7 et | 7 het | 7 et | 6 het | 7 het | 6 het | 6 het | 6 het

Increasing factor [ ferccuve \
for Nrkp and Nk sp Ve ( 25 )

Concrete cone failure

Effective anchorage depth het= | [mm] | 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125

Factor acc. to CEN/TS 1992-4 Koor | [ 10,1

" Pull-out failure is not decisive
2 Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance
Characteristic values for tension loads, VMZ-A M8 — M12, Annex C2
non-cracked concrete, static and quasi-static action

(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)




Table C4: Characteristic values for tension loads, VMZ-A M16 — M24,
non-cracked concrete, static and quasi-static action,
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A s | e | e | | s | ooy | M20 | M20 | m24 | M24 | M2a
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor Yo=Yinst ‘ [-] 1,0
Steel failure
Characteristic tension Steel, zinc plated [kN] 88 95 111 111 97 96 188 188 222 222 222
resistance NRis A4, HCR|[kN]| 88 | 95 | 111 | 111 | 97 | 114 | 165 | 165 | 194 | 194 | 194
Partial safety factor Ws [ [-] 1,5 1,68 1,5 1,5
Pull-out
Characteristic 50°C /80°C? | [kN] 1 75 | 90 1) 1
resistance Nrkpin
non-cracked
concrete C20/25 72°C/120°C 2 | [kN] | 25 35 50 50 53 40 75 75 95 95 95
Splitting
Splitting for standard thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)
fgi’;?:tf thickness of heta > 2 het [[mm]| 180 | 200 | 250 | 290 | 320 | 230 | 340 | 380 | 340 | 400 | 450
Case 1 (N has to be replaced by Nsp)
Characteristic resistance in 0 1 1
non-cracked concrete C20/25 Nmicsp | [KN] |40 50 50 60 80 115 140
Spacing _
(edge distance) Scr,sp (— 2 Ccr,sp) [mm] 3 het
Case 2
f’e%zz”(gstame) Sorsp (= 2Corsp) |[MM]| 4 et | 4 et | 4 her | 4 her | 4her [ 3her | 3her | 4her | 3her | 3 her 3,6 hes
Splitting for minimum thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)
Minimum thickness of _
concrete hmin > [[mm]] 130 | 150 | 160 | 180 | 200 | 160 | 220 | 240 | 220 | 260 290
Case 1 (N%x has to be replaced by Nqy s)
Characteristic resistance in 0 i 1)
non-cracked concrete G20/25 NOrksp | [KN] ] 35 50 40 50 71 75 75 115 | 115
Spacing .
(edge distance) Scr,sp (— 2 Ccr,sp) [mm] 3 het
Case 2
Spacing Sersp (= 2 Corsp)| [MM]| 5 het | 5 het | 6 het | 5 hor | 5 het | 5 het [5,2 het| 4,4 het5,2 het| 4,4 het|4,4 hes
(edge distance) ,Sp ,SP. e e e e ef e , e , e , e , ef |4, e
Increasing factor : fetcuve \
for NRrk,p and NOgrk sp ve | [l ( 25 )
Concrete cone failure
Effective anchorage depth her> [[mm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225
Factor acc. to CEN/TS 1992-4 Kuer | [-] 10,1

" Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance

Characteristic values for tension loads, VMZ-A M16 — M24, non-cracked concrete,

static and quasi-static action,

(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Annex C3




Table C5: Characteristic values for shear load, VMZ-A M8 — M12,
cracked and non-cracked concrete, static and quasi-static action
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Anchor size VMZ-A 40 | 50 | 60 75 75 | 70 | 80 | 95 | 100 | 110 | 125
M8 | M8 | M10 | M10 | M12 | M12 | M12 | M12 | M12 | M12 | M12
Installation safety factor Yo="Ynst | [-] 1,0
Steel failure without lever arm
Characteristic Steel,l zinc [kN] 14 21 34
. plated
shear resistance
VRks A4, HCR | [kN] 15 23 34
Partial safety factor ws| [-] 1,25
Factor for ductility ka| [] 1,0
Steel failure with lever arm
Steel, zinc
Characteristic bending plated (Nm] 30 60 105
0
moments MPaics A4, HCR|[Nm]| 30 60 105
Partial safety factor ws | [-] 1,25
Concrete pry-out failure
Factor k acc ETAG 001,
Annex C or ks acc. ke | [-] 2
CEN/TS 1992-4
Concrete edge failure
Effective length of anchor Wlimmi| 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
in shear load
Diameter of anchor dnom |[Mm] 10 12 12 14
Injection System VMZ
Performance
Characteristic values for shear load, VMZ-A M8 — M12, cracked and non-cracked concrete, Annex C4

static and quasi-static action

(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)




Table C6: Characteristic values for shear load, VMZ-A M16 — M24,
cracked and non-cracked concrete, static and quasi-static action
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A s | e | 129 | 185 | 190 | iios | M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Installation safety factor ye=yinst | [-] 1,0
Steel failure without lever arm
. Steel, zinc 149 1) 178
Characterlstlc plated [kN] 63 70 (98) (141)
shear resistance 131 1 156 1)
VRk,s A4, HCR | [kN] 63 86 (86) (123)
Partial safety factor ws| [] 1,25 1,4 1,25 1,25
Factor for ductility k2| [] 1,0
Steel failure with lever arm
Characteristic Steel, zinc [Nm] 266 392 519 896
bending moments plated
MORk,s A4, HCR [[Nm] 266 454 784
Partial safety factor ws| [-] 1,25 1,4 1,25 1,25
Concrete pry-out failure
Factor k acc ETAG
001, Annex C or ks acc. ke | [-] 2
CEN/TS 1992-4

Concrete edge failure

Effective length of i|(mm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225
anchor in shear load

Diameter of anchor dnom |[mMm] 18 22 24 26

) This value may only be applied if I: = 0,5 tix

It 2 0,5 tiix
— +——
Size N
M20 + M24: . i
& o n
N —
BAAR 2l A J
L = 1
= [y g
N V | —

trix -

Injection System VMZ

Performance
Characteristic values for shear load, VMZ-A M16 — M24, Annex C5
cracked and non-cracked concrete, static and quasi-static action

(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)




Table C7:

Characteristic resistances for seismic tension loading

VMZ-A M10 — M12 performance category C1 and C2
(Design according to EOTA Technical Report TR045)

Anchor size VMZA 10 | w0 | wrz | wrtz | miz | vz | iz | w2 | wito
Installation safety factor Ye=Ynst| [-] 1,0

Steel failure, steel zinc plated

Characteristic resistance C1 Nrks,seis,c1 | [KN] 25 35 | 49 54 57
Characteristic resistance C2 Nrks,seis,c2 | [KN] 25 35 | 49 54 57
Steel failure, stainless steel A4, HCR

Characteristic resistance C1 NRis,seis,c1 | [KN] 25 35 | 49 54 57
Characteristic resistance C2 Nrks,seis,c2 | [KN] 25 35 | 49 54 57
Partial safety factor WWsseis | [-] 1,5

Pull-out

Characteristic 50°C/80°C" | [kN] 14,5 14,5 30,6
resistance C1 Neep oo o1 5 7 120C 1 | [KN] 10,9 10,9 20,0
Characteristic N _ 50°C/80°C" | [kN] 7,4 7,4 8,7
resistance C2 RpSes 2 20a0 1120°C 1 | [KN] 5,1 5,1 6,5
Table C8: Characteristic resistances for seismic tension loading

VMZ-A M16 — M24 performance category C1 and C2
(Design according to EOTA Technical Report TR045)
Anchor size VMIZ-A 90 | 105 | 125 | 145 | 160 | 115 |y | oo | wiog | wizd | 2
(LG) | (LG) | (LG) | (LG) | (LG)

Installation safety factor Ye=Yinst| [-] 1,0

Steel failure, steel zinc plated

Characteristic resistance C1  Nrksseisc1 | [KN]|] 88 | 95 111 97 | 96 188 222
Characteristic resistance C2  Nrksseisc2 | [KN]| 88 | 95 111 97 | 96 188 222
Steel failure, stainless steel A4, HCR

Characteristic resistance C1 ~ Nrksseisct | [KN]| 88 | 95 111 97 | 114 165 194
Characteristic resistance C2  Nrksseisc2 | [KN]|] 88 | 95 111 97 | 114 165 194
Partial safety factor Wsseis | [-] 1,5 1,68 1,5 1,5
Pull-out

Chgracteristic Newe oo 50°C /80°C"| [kN] 30,6 43,7 30,6 88,2 90,7
resistance C1 P 7200 1200 0| [kNT | 20,0 38,5 200 | 558 59,3
Chgracteristic N 50°C /80°C"| [kN]| 13,5 | 16,1 26,1 16,1 59,7 59,7
resistance C2 72°C/120°C V| [kN] | 10,0 | 12,0 19,5 11,0 44,4 44,4
) Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance Annex C6

Characteristic resistances for seismic tension loading, VMZ-A,
performance category C1 and C2 (Design according to TR045)




Table C9:

Characteristic resistances for seismic shear loading

VMZ-A M10 — M12 performance category C1 and C2
(Design according to EOTA Technical Report TR045)

. 60 75 75 70 80 95 100 | 110 | 125

Anchor size VMZ-A M10 | M10 | M12 | M12 | M12 | M12 | M12 | M12 | M12

Installation safety factor Yo=Yinst ‘ [] 1,0

Steel failure without lever arm, steel zinc plated

Characteristic resistance C1 VRis,seis,c1 | [KN] 11,8 27,2

Characteristic resistance C2 VRis,seis,c2 | [KN] 12,6 27,2

Partial safety factor YWsseis | [] 1,25

Steel failure without lever arm, stainless steel A4, HCR

Characteristic resistance C1 VRks,seis,c1 | [KN] 12,9 27,2

Characteristic resistance C2 VRks,seis,c2 | [KN] 13,8 27,2

Partial safety factor YWisseis | [] 1,25

Steel failure with lever arm

Characteristic 0 _ .

bending moment C1 MPrsseis.c1 | [Nm] no performance determined

Characteristic 0 _ .

bending moment C2 MORks,seis,.c2 | [Nm] no performance determined

Table C10: Characteristic resistances for seismic shear loading
VMZ-A M16 — M24 performance category C1 and C2
(Design according to EOTA Technical Report TR045)

170 | 190 | 170 | 200 | 225

Anchor size VMZ-A s | i | e | 435 |0 | oy | M20 | M20 | M24 | mM24 | m24
(LG) | (L) | (LG) | (LG) | (LG)

Installation safety factor  ya=yinst ‘ [-] 1,0

Steel failure without lever arm, steel zinc plated

Characteristic .

resistance C1 Vrksseis,c1 | [KN] 39,1 39,1 82,3 107

Characteristic . 108,8 " 154,91

resistance C2 VAcsseisce | [kN] 50,4 51,0 (71,5) (122,7)

Partial safety factor Wisseis | [-] 1,25 1,4 1,25 1,25

Steel failure without lever arm, stainless steel A4, HCR

Characteristic _

resistance C1 VRksseisct | [kN] 39,1 39,1 72,2 93

Characteristic _ 95,6 " 135,7

resistance C2 Vaksseisca | [kN] 504 62,6 (62,8) (107)

Partial safety factor Wsseis | [-] 1,25 1,4 1,25 1,25

Steel failure with lever arm

Characteristic bending .

moment C1 MO sois 0+ [Nm] no performance determined

Characteristic bending .

moment C2 MO%cs sois.c2 [Nm] no performance determined

) This value may only be applied if It 2 0,5 tix, (see Annex C5)
Injection System VMZ
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Characteristic resistances for seismic shear loading, VMZ-A,
performance category C1 and C2 (Design according to TR045)




Table C11:

Displacements under tension loads, VMZ-A M8 — M12

Anchor size VMZ-A 40 50 60 75 75 70 80 95 | 100 | 110 | 125
M8 | M8 | M10O | M1O | M12 | M12 | M12 | M12 | M12 | M12 | M12
Tension load in cracked concrete N | [kN] | 43 | 6,1 ] 80 |11,1}11,1]10,0(12,3|159|17,1|19,8]| 24,0
. ono | [mm]j 050510506} 06 |06 )| 06|06 06|07/ 0,7
Displacement
ONe | [Mm] 1,3
Tension load in non-cracked N | kN] | 43 | 85 | 11,1 156|156 14,1 |17,2|190|24,0| 23,8 | 23,8
concrete
) ono | [mm]) 02 | 04104040404 |04)|04|04)| 06|06
Displacement
N | [Mmm] 1,3
Displacements under seismic tension loads C2
Displacements for DLS OnseiscapoLs) | [mm] | - - 1,0 1,0 1,3
Displacements for ULS AnseisceuLs) | [mm] | - - 3,0 3,0 3,9
Table C12: Displacements under tension loads, VMZ-A M16 — M24
170 | 190 | 170 | 200 | 225
Anchor size VMZ-A s | oo | 125 | 149 | 880 | 1% | M20 | mM20 | M2a | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Tension load in N | kNl | 14,6 | 184 | 240 | 30,0 | 347 | 21,1 | 38,0 | 449 | 38,0 | 485 | 57,9
cracked concrete
. ono | [mm] | 0,7 0,7 0,7 0,8 1,2 0,7 0,8 0,8 0,8 0,9 0,9
Displacement
ONe | [Mm] 1,3 1,6 1,1 1,3 1,3
Tension load in N | kN] | 205 | 259 | 33,0 | 35,7 | 48,1 | 29,6 | 53,3 | 63,0 | 53,3 | 67,9 | 81,1
non-cracked concrete
. ovo | [mm] | 0,6 0,6 0,6 0,6 0,8 0,5 0,6 0,6 0,6 0,6 0,6
Displacement
ONe | [Mm] 1,3 1,6 1,1 1,3 1,3
Displacements under seismic tension loads C2
E)Irsp[))lfgements ONseis,c2(oLs) | [mm] 1,5 1,9 1,9
E)Ifﬁlﬁgements ONseis,c2uLs) | [mm] 4,4 4.5 4.5
Injection System VMZ
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Displacements under tension loads, VMZ-A




Table C13:

Displacements under shear loads VMZ-A M8 — M12

Anchor size VMZ-A 40 | 50 | 60 | 75 | 75 70 | 80 | 95 | 100 | 110 | 125
M8 | M8 | M10 [ M10 | M12 | M12 | M12 | M12 | M12 | M12 | M12
Shear load V [kN] 8, 13,3 19,3
. dvwo |[mm]] 24 | 2,5 2,9 3,3
Displacements
e | [mm]]| 3,6 | 3,8 4,4 5,0
Displacements under seismic shear loads C2
E)Ifgﬁgements Svseis,c2oLs) | [mm] | - - 2,1 2,5
Displacements
for BLS dvseiscauLs) | [mm] | - - 3,7 5,1
Table C14: Displacements under shear loads VMZ-A M16 — M24
170 | 190 | 170 | 200 | 225
Anchor size VMZ-A s | s | e | e | e | e | M20 | mM20 [ m24 | mM24 | M2
(LG) | (LG) | (LG) | (LG) | (LG)
75 89
Shear load \ [kN] 36 44 (49) (71)
S | [mm] 38 3,0 4,3 4.6
- (3,0) (3,5)
Displacements 65 6.9
Sve [mm] 5,7 4,5 (4.5) (5.3)
Displacements under seismic shear loads C2
%fglﬁgements Ov seis,c2(oLs) | [MmM] 2,9 3,5 3,7
%',Salﬁgements dv,seis,couULs) | [mm] 6,8 9,3 9,3
Injection System VMZ
Performance Annex C9

Displacements under shear loads, VMZ-A




Table C15: Characteristic values for tension load, \)J/'\¥Y4lel , cracked concrete
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Anchor size (IS M | w6 | w8 | Ma |00 | w10 | wiz| mi2 | w2 | wis | s | mzo

Installation safety factor Y2=Yinst ‘ [-] 1,0

Steel failure

Characteristic Steel, zinc plated |[kN]| 15 | 16 | 19 | 20 35 67 52 [ 125 | 108

tension resistance Nrks A4, HCR |[kN] 11 19 | 21 33 47 65 | 88 | 94

Partial safety factor ws | [-] 1,5

Pull-out

Characteristic resistance 50°C /80°C2 |[kN] R

NRrk,p in cracked concrete

0725 72°c/120C? kN[ 5 [75] 12 |16 |20 ] 20|30 |50 [ 306075
0,5

Increasing factor We | [] (ff"zc_;be)

Concrete cone failure

Effective anchorage depth het Jimmi| 40 | 50 | 60 | 75 | 70 | 80 | 90 [ 105 | 125] 115] 170 | 170

Factor acc. to CEN/TS 1992-4 ker | [] 7,2

" Pull-out failure is not decisive

2 Maximum long term temperature / Maximum short term temperature

Injection System VMZ

Performance

Characteristic values for tension load, A\¥&[e] , cracked concrete
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)
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Table C16: Characteristic values for tension load, {'/'Y4[€ , non-cracked concrete
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

Anchor size [TIFE M6 | M6 | M8 | M8 | m10| m10 | m12| m12| w12 | w16 | w16 | m2o
Installation safety factor Yo=Yinst ‘ [-] 1,0

Steel failure

Characteristic Steel, zinc plated |[kN]| 15 | 16 | 19 | 20 35 67 52 | 125 | 108
tension resistance Nrks A4, HCR | [kN] 1 19 | 21 33 47 65 | 88 | 94
Partial safety factor ws | [-] 1,5

Pull-out

Characteristic resistance 50°C/80°C? |[kN]| 9 D) R

NRrk,p in non-cracked

concrete C20/25 72:c/120c2 |[KNI] g | g 16 16 | 25 | 25 | 35 | 50 | 40 | 75 | 95
Splitting

Splitting for standard thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)
Standard thickness of concrete  hsw > 2he [imm]] 100 | 120 | 150 | 140 | 160 | 180 [ 200 | 250 | 230 | 340 | 340
Case 1 (N%x, has to be replaced by N sp)

Characterlstio tesistance in Nomesp |[kN]| 75| 9 | 16 | 20 | 20 | © | 40 | 50 | 50 1 1
Spacing (edge distance) Scrsp (= 2 Cersp)  |[MmM] 3 het

Case 2

Spacing (edge distance)  Sersp (= 2 Corsp) |Immi| 6her | 6her | Sher | 7her | Shet | 3het | 4her [ aher | aher | 3het | 3her | 3hes
Splitting for minimum thickness of concrete (The higher resistance of Case 1 and Case 2 may be applied.)

Minimum thickness of concrete hwn > [mm]] 80 [100[110| 110 [130] 150 160 | 160 | 220 | 220

Case 1 (N%x has to be replaced by N sp)

Characterisfle fesistance Norsp |[kN] | 7,5 | - 16 |20|25]|35 |50 40| - [75]"
Spacing (edge distance) Scrsp (= 2 Cersp) |[MmM] 3 het

Case 2

Spacing (edge distance)  Sorsp (= 2 Corsp) [ImmI| 6 her | 7 her | 6 her | 7 e [ 7 het | 6 het | 5 het | 5 het | 6 her | 5 het [5,2n61]5,2he1
Increasing factor Forecupe \°°

for Nrkp and Nk sp We | [l (T)

Concrete cone failure

Effective anchorage depth het [immi| 40 | 50 [ 60 | 75 | 70 | 80 | 90 [ 105 [ 125] 115 ] 170 | 170
Factor acc. to CEN/TS 1992-4 kuer | [] 10,1

" Pull-out failure is not decisive
2 Maximum long term temperature / Maximum short term temperature
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Table C17: Characteristic values for shear load, 'AlY4c ,

cracked and non-cracked concrete
(Design method A according to ETAG 001, Annex C or CEN/TS 1992-4)

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size [JlIF4lle M6 | M6 | M8 | M8 | M10|M10|M12| M12 | M12 | M16 | M16 | M20
Installation safety factor Yo=Yinst ‘ [-] 1,0

Steel failure without lever arm

Characteristic Steel, zinc plated | [kN] 8,0 95| 15 18 34 26 | 63 | 54
shear resistance Vrks A4, HCR|[kN] 55 95| 10 16 24 32 | 44 | 47
Partial safety factor ws | [-] 1,25

Factor for ductility ke | [-] 1,0

Steel failure with lever arm

Characteristic bendmg Steel, zinc plated [kN] 12 30 60 105 212 | 266 | 519
moments M°Ris A4, HCR|[kN] 8,5 21 42 74 187 | 187 | 365
Partial safety factor ws | [] 1,25

Concrete pry-out failure

Factor k acc ETAG 001, Annex K [ >

C or ks acc. CEN/TS 1992-4 )

Concrete edge failure

Effective length of anchor in

shear load lr |fmm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115|170 | 170
Diameter of anchor dnom  |[mm] 10 12 14 18 22 | 24 | 26
Table C18: Displacements under tension loads, \'Al\r4[€]

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size [[IFai€] M6 | M6 | M8 | M8 | M10 | M10|M12| M12 [M12 | M16 | M16 | M20
Tension load in cracked concrete N | [kN]| 43 |6,1 | 80 |11,1]10,0(12,3|14,6|18,4|24,0]21,1|38,0|38,0
Displacement Sno | [mm] 0,5 05 106 0,6 0,7 0,7 081 0,8

P Sne | [mm] 13 111313
Tension load in non-cracked concrete N | [kN] | 4,3 [ 8,5 | 11,1]156[14,1][17,2|20,5|25,9[33,0] 29,6 |53,3 53,3
Displacement Sno | [mm]] 0,2 | 0.4 0.4 04 0,6 05|06 |06

P Sne | [mm] 13 11|13 |13
Table C19: Displacements under shear loads, [4l\r4le

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size [{[JFal€] M6 | M6 | M8 | M8 | m10|M10|M12| M12 | M12 | M16 | M16 | M20
Shear load
Steel, zinc plated Vv [kN] 4.6 54 | 84 10,1 19,3 14,8 35,8 30,7
, dvo [mm] 0,4 05|04 0,5 1,2 08 |19]1.2
Displacement

Sve | [mm] 0,7 08| 0,7 0,8 1,9 121281 1,9
Shear load
Stainless steel A4 / HCR Y% [kN] 3,2 54 |59 9,3 13,5 18,5 (25,2 26,9

, Svo [mm] 0,3 05|03 0,5 0,9 1,0 | 1,4 ] 11

Displacement

Sve | [mm] 0,4 0,7 | 0,5 0,7 1,4 1521|156
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