..eine starke Verbindung

DECLARACION DE PRESTACIONES
DoP Nr. MKT-311 - es

. Cédigo de identificacion Unica del producto tipo: MKT Sistemas de inyeccion VMZ y VMZ-IG

. Tipo, lote o nimero de serie o cualquier otro elemento que permita la identificacion del producto de

construcciéon como se establece en el articulo 11, apartado 4:
ETA-04/0092, Anexos A3 y A5
Nuamero de partida: ver embalaje

. Uso o usos previstos del producto de construccién, con arreglo a la especificacion técnica armonizada

aplicable, tal como lo establece el fabricante:

Producto tipo Anclaje de unién controlado por el par de giro
Para uso en hormigén fisurado y no fisurado C20/25 - C50/60 (EN 206)
Opcién 1
Carga estatica y casi-estatica,
terremoto C1+C2 (Tamafios VMZ: M10, M12, M16, M20, M24)

Material Acero fuego galvanizado o difusién galvanizado:

so6lo en espacios interiores secos

Tamarios incluidos: VMZ: M8, M10, M12, M16, M20, M24

Acero difusidn galvanizado:
sélo en espacios interiores secos
Tamarios incluidos: VMZ-IG: M6, M8, M10, M12, M16, M20

Acero galvanizado:
s6lo en espacios interiores secos
Tamafios incluidos: VMZ: M8, M10, M12, M16, M20, M24
VMZ-IG: M6, M8, M10, M12, M16, M20

Acero inoxidable (marcado A4):
En espacios interiores y exteriores no expuestos a condiciones
especialmente agresivas
Tamanos incluidos: VMZ: M8, M10, M12, M16, M20, M24
VMZ-IG: M6, M8, M10, M12, M16, M20
Acero altamente resistente a la corrosion (marcado HCR):
En espacios interiores y exteriores expuestos a condiciones especialmente

agresivas
Tamaros incluidos: VMZ: M8, M10, M12, M16, M20, M24
VMZ-IG: M6, M8, M10, M12, M16, M20
Rango de Zona I: -40 °C hasta +80 °C
temperaturas Zona ll:-40 °C hasta +120 °C

(eventualmente)

. Nombre, nombre o marca registrados y direccién de contacto del fabricante segun lo dispuesto en el articulo

11, apartado 5:

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

. En su caso, nombre y direcciéon de contacto del representante autorizado, cuyo mandato abarca las tareas

especificadas en el articulo 12, apartado 2: --
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6. Sistema o sistemas de evaluacion y verificaciéon de la constancia de las prestaciones del producto de
construccién tal como figura en el anexo V. Sistema 1

7. En caso de declaracion de prestaciones relativa a un producto de construccién cubierto por una norma
armonizada:

8. En caso de declaracion de prestaciones relativa a un producto de construccién para el que se ha emitido
una evaluacion técnica europea:

Deutsches Institut fiir Bautechnik, Berlin
emitido

ETA-04/0092
sobre la base de

ETAG 001-5

El organismo notificado para la certificacién de productos 1343-CPR ha efectuado lo siguiente de acuerdo
con el sistema 1:

i) ladeterminacion del producto tipo sobre la base de ensayos de tipo (incluido el muestreo), calculos de
tipo, valores tabulados o documentacion descriptiva del producto,

ii) lainspeccion inicial de la planta de produccion y del control de produccién en fabrica,

i) la vigilancia, evaluacion y supervision permanentes del control de produccién en fabrica.

y ha emitido el documento siguiente: certificado de constancia de prestaciones 1343-CPR-M 550-4

9. Prestaciones declaradas:

Caracteristicas Método de Prestaciones Eés(:[:‘(:glaf;cacmnes
esenciales verificacion VMZ-A VMZ-IG armonizadas
Resistencia

caracteristica a cE;-[;ﬁj?rgoig g\znjxo & Anexo C1-C3 éq?xo c10,

esfuerzos de traccion )

Resistencia

caracteristica a los ETAG 001, Anexo C Anexo C4, C5 | Anexo C12

esfuerzos transversales CEN/TS 1992-4 ETAG 001
Resistencia

caracteristica a los TR 045 Anexo C6, C7 | --

efectos sismicos

Desplazamiento del ETAG 001, Anexo C

anclaje usado CEN/TS 1992-4 AIENETICR, G3F || Anexo 612

Cuando en virtud de los articulos 37 o 38 la documentacién técnica especifica ha sido utilizada, los
requisitos que cumple el producto: --

10.Las prestaciones del producto identificado en los puntos 1 y 2 son conformes con las prestaciones
declaradas en el punto 9. La presente declaracién de prestaciones se emite bajo la sola responsabilidad del
fabricante identificado en el punto 4.

Firmado por y en nombre del fabricante por:

Z &MOW% oY E/&y;{%{

Lore Weustenhagen Dipl.- Inﬁ Detlef Bigalke
(Director general) (Director de Desarrollo de Productos)
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 ve | [ (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 | wo | wioa | w2 | M2
(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™is [-] 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)

40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125

Anchor size VMZ-A ms | M8 [ M10 | M10|M12 [ M12 | M12 [ M12 | M12 | M12 | M12

Installation safety factor Ye=Ymnst | [-] 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 Ws [ 1,5

Pull-out

Characteristic resistance Nrkpin 50°C/80°C? | [kN] | 9 K ") R 40 | ¥ | 50 | 50
non-cracked concrete C20/25 72°C /120°C? | [KN] 6 9 16 161161251 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 )

Characteristic resistance in 0 1)

non-cracked concrete C20/25 Nakep | [KN] ] 7.5 1 9 16120120 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 het | 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 )

Charateristc resistance I e Noesp | [KN] | 75 | - 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 Cor,sp) | [MM] | 6 het | 7 het | 6 het | 7 et | 7 het | 7 et | 6 hef | 7 het | 6 het | 6 het | 6 het
gt ol 6 ()

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 Kucr [] 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 | o | | 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’;‘r’: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 Naksp | [KN] | 40 50 50 60 80 15 140
Spacing _
(edge distance) Scr,sp (— 2 Ccr,sp) [mm] 3 het
Case 2
f’e%zznjstance) Sorsp (= 2Corsp) |[MM]| 4 et | 4 et | 4 her | 4 her | 4 her | 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%;, has to be replaced by NOsp)
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) Sersp (= 2 Carsp)| [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 ; e y e y e y ef |4, e
Increasing factor : fecuve \
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
VRk,s 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 MPais 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 Wiimm)| 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 13110 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. Ka)| [] 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 M10 | W10 | itz | w2 | vz | mrz |tz | w2 | w2
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 Nepsos o1 G 7120 7 | [kN] | 10,9 10,9 20,0
Characteristic Nt soe 6o 50°C/80°C" | [kN] 7.4 7,4 8,7
resistance C2 poes 72°C /120°C " | [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 VMZ-A 90 | 105 | 125 | 145 | 160 | 115 |y | oo | wiog | wizd | 2
(LG) | (LG) | (LG) | (LG) | (LG)

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

Steel failure, steel zinc plated

Characteristic resistance C1  Npksseisc1 | [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 72001200 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 YWsseis | [] 1,25

Steel failure with lever arm

Characteristic 0 _ .

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

Characteristic 0 _ .

bending moment C2 MPrksseis.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 | s | 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 Vaksseiscz | [KN] 50,4 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%ics sois 01 [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]jj 0505105 (06)06 |06 |06 |06 06|07/ 0,7
Displacement
ONe | [mm] 1,3
Tension load in non-cracked N | kN] | 43 | 85 | 11,1156 156|141 | 172|190 | 240|238 | 23,8
concrete
) ono | [mm]) 02 | 041040404 |04|04)|04|04]| 06|06
Displacement
ONe | [mm] 1,3
Displacements under seismic tension loads C2
Displacements for DLS N seiscapoLs) | [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 | 11> | M20 | mM20 | M2a | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Tension load in N | [kN] | 14,6 | 18,4 | 24,0 | 30,0 | 34,7 | 21,1 | 38,0 | 44,9 | 38,0 | 48,5 | 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)Ifglfgements ONseis,c2oLs) | [mm] 1,5 1,9 1,9
EC))IrSBIEgementS ONseis,c2uLs) | [mm] 4,4 4,5 4,5
Injection System VMZ
Performance Annex C8

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
grsgﬁgemems dvseis,c2oLs) | [mm] | - - 2,1 2,5
Displacements
for BLS dvseis.cauLs) | [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 | o | e | e | e | M20 | M20 [ m24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
75 89
Shear load \ [kN] 36 44 (49) (71)
Svo | [mm] 3,8 3,0 4.3 4.6
: (3,0) (3,5)
Displacements 65 69
Svee [mm] 5,7 4,5 (4.5) (5.3)
Displacements under seismic shear loads C2
%',Sgﬁgemems Ov seis,c2(oLs) | [MmM] 2,9 3,5 3,7
%',Salﬁgemems dv,seis,coULs) | [mm] 6,8 9,3 9,3
Injection System VMZ
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Displacements under shear loads, VMZ-A




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

Anchor size IFZIE M6 | M6 | M8 | M8 | m10| M10 | m12| m12| m12 | w16 | 15 | w20

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 Nris A4, HCR | [kN] 1 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

Co0/95 72°c/120°c2 (kN[ 5 [75| 12 |16 |20 ]| 20 [ 30 | 50 | 30 [ 60 [ 75
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 \¥4[e] , cracked concrete
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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 (TIPS M6 | M6 | M8 | M8 | m10| M10 | m12| m12| m12 | w16 | 15 | w20
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

NRk,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  hsio 2 2her [mm]] 100 | 120 | 150 | 140 | 160 | 180 | 200 | 250 | 230 | 340 | 340
Case 1 (N%k. has to be replaced by N sp)

Characterlstic resistance in Nomesp |[kNJ| 75| 9 | 16 | 20 | 20 | © | 40 | 50 | 50 1 1
Spacing (edge distance) Scrsp (= 2 Cersp)  |[Mm] 3 het

Case 2

Spacing (edge distance)  Sersp (= 2 Corsp) |Immi| 6her | 6her | Sher | 7her | Shet | 3her | 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)

ﬁi’j‘)ﬁﬁg%&ggismme Nomeso | KNI | 7,5 | - 16 20|25 |35 |50 40| - |75
Spacing (edge distance) Sersp (= 2 Cersp) |[[MM] 3 hef

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 [5,2h61]5,2he1
Increasing factor Fotecuve \*°

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

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 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, 'AlY4(c ,
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 [JlIF4le 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 ka | [-] 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 [ 5

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 [1[IFal€] 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 05106 0,6 0,7 0,708 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 111313
Table C19: Displacements under shear loads, [ll\r4le

. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105 | 125 | 115 | 170 | 170
Anchor size [{[JFall€] 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 |07 0,8 1,9 12128119
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 05103 0,5 0,9 1,0 | 1,4 ] 11

Displacement

Sve | [mm] 0,4 0,7 | 0,5 0,7 1,4 15121116
Injection System VMZ
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Characteristic values for shear load, (4 F4le] , cracked and non-cracked concrete
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