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Olennaiset ominaisuudet

Suoritustaso

Mekaaninen lujuus ja vakaus (BWR 1)

Ominaisresistanssit vetolujuudessa (staattiset ja 1dhes staattiset vaikutukset)

Liite/Annex B3, C2, C3

vaikutukset)

Ominaisresistanssit poikittaisessa rasituksessa (staattiset ja lahes staattiset

Liite/Annex C4

Vuorossa

Liite/Annex C8, C9

Ominaisvastus ja siirtymat seismiselle suorituskykyluokalle C1 + C2

Liite/Annex C5

Kierratettavyys

Liite/Annex B1

Ominainen vasymiskestavyys syklisessa vetolujuudessa

Ominainen vasymiskestavyys syklisissa poikittaiskuormituksissa

poikittaisissa kuormituksissa

Ominainen vasymiskestavyys yhdistetyissa syklisissa vetolujuuksissa ja

Liite/Annex C1

Kuormituskerroin syklisissa vetovastuksissa ja poikittaisissa kuormissa

Paloturvallisuus (BWR 2)

Palokayttaytyminen

Luokka A1

Palonkestavyys

Liite/Annex C6, C7
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Specifications of intended use

Anchorages subject to:

+ Fatigue cyclic loading
+ Static and quasi-static action, fire exposure and seismic performance according to ETA-19/0619

Base materials:

» Cracked or uncracked concrete

» Compacted, reinforced or unreinforced normal weight concrete without fibres according to
EN 206:2013+A1:2016

» Strength classes C20/25 to C50/60 according to EN 206:2013+A1:2016

Use conditions (Environmental conditions):

» Structures subject to dry internal conditions
» For all other conditions according to EN 1993-1-2006+A1:2015-10, corresponding to corrosion resistance
classes CRC according to Annex A2, Table A2

Design:

* Anchorages are designed under the responsibility of an engineer experienced in anchorages
and concrete work.

» Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored.
The position of the fastener is indicated on the design drawings (e.g. position of the fastener relative
to reinforcement or to supports, etc.).

» Design method EN 1992-4:2018, TR 055:2018 and TR 061:2020 (design method II)

Installation:

. Hole drilling by hammer drill bit or vacuum drill bit

. Use of the fastener only as supplied by the manufacturer without exchanging the components of
the fastener
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Table B1: Installation parameters

Anchor size M10 M12 M16
Nominal drill hole diameter do=| [mm] 10 12 16
Cutting diameter of drill bit deut <| [mm] 10,45 12,5 16,5
Effective anchorage depth" her2| [mm] 60 70 85
ho=| [mm] het + 9 hef + 10 het + 14
Depth of drill hole
hi=| [mm] hef + 11 hef + 13 het + 17

Diameter of clearance hole in _
the fixture dr =] [mm] 12 14 18
Minimum fixture thickness tixmin = | [mm] 5 6 8

) vz| Tinst=| [Nm] 40 60 110
Installation torque

A4 /HCR| Tinst=| [Nm] 40 55 100
Overstand hp <| [mm] 21,5 + tax 25,5 + tiix 29,5 + tiix
Length of fastener [mm] | hef+ tix + 30,5 | her + tix + 35,5 het + tix + 43
Hexagon nut width across nut| [mm] 17 19 24
Locknut width across nut| [mm] 17 19 24
") End of thread must be above the concrete surface
= _
/
s e
Yi—]
v
/
|t
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Table B2: Minimum thickness of concrete member, minimum spacings,
edge distances and required area

Anchor size M10 M12 M16
Minimum member thickness . ]
depending on hef hrin2 | [mm] 1,5 het
Minimum edge distances and spacings
Cmin | [Mmm] 45 55 65
Minimum edge distance
fors= | [mm] see Table B4
o . Smin | [Mm] 40 50 65
Minimum spacings
forc= | [mm] see Table B4

The following equation must be fulfilled for the calculation of the minimum spacing and edge
distance during installation in connection with the anchorage depth and the member thickness:

Asp,rqd < Asp,ef

Required splitting area Asprqa and idealized splitting area Aspef acc. to Table B4.

Table B3: Applicable concrete thickness hsp and area Asp to determine characteristic
edge distance cCcr,sp

Anchor size M10 M12 M16
Applicable concrete thickness hsp | [mm] min(h; hes+ 15 c- V2)
vz Asp | [mm?] N,?k’sp + 2,040 N,?klsp + 3,685 N,?k_sp + 3,738
0,000693 0,000692 0,000875
Area to determine Cer,sp
A4 o | Nosp +7235 | Nfoop+7.847 | N&oo, + 11,415
Asp | [mm?] : ’ .
HCR 0,000967 0,000951 0,000742
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Table B4: Areas to determine spacings and edge distances for installation

Anchor size

M10

M12

M16

Asp,rqd S Asp,ef

The following equation must be fulfilled for the calculation of the minimum spacing and edge distance
during installation in combination with variable anchorage depth and member thickness:

Idealized splitting area Asp,ef

The spacings and edge distances shall be selected or rounded in steps of 5 mm.

Member thickness: h>hei+1,5-C

Single anchor or anchor group with s 2 3-¢

Effective anchorage depth het<1,5-¢C Aspef = (6-C) - (1,5-C + her) [mm?]
Effective anchorage depth het21,5-¢C Asper = (6-C) - (3-C) [mm?]
Anchor group (s < 3-c)
Effective anchorage depth hes<1,5-¢c Aspet = (3-c+5s)-(1,5.c+her) [mm?
Effective anchorage depth het21,5-¢c Aspef = (3-C +8) - (3-C) [mm?]
Member thickness: h<he+1,5:-¢c
Single anchor or anchor group with s 2 3-¢
Effective anchorage depth het<1,5-¢c Aspet =(6-C) - h [mm?]
Effective anchorage depth he21,5-¢C Asper = (6:C) * (h-het+ 1,6:c)  [mm?]
Anchor group (s < 3-c)
Effective anchorage depth het<1,5-¢C Aspef =(3:c+s)-h [mm?]
Effective anchorage depth hes21,5-¢c Aspet = (3-c +8) - (h - her+ 1,5-c)[mm?]
Required splitting area Asp,rqd
cracked concrete |  Asprqa | [MM?] 23700 31500 42 300
v uncracked concrete | Asprqd | [MM?] 34700 41 300 50 200
Ad cracked concrete | Asprqa | [MM?] 25900 29 800 44 300
HCR uncracked concrete | Asprqa | [MM?] 35700 35300 54 800
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Installation instructions

Drill hole perpendicular to concrete surface.
If using a vacuum drill bit, proceed with step 3.

Blow out dust. Alternatively, vacuum clean down to the bottom of the
hole.

Drive in fastener with filling washer until effective anchorage depth is
reached.

Apply installation torque Tinst according to Table B1 by using torque
wrench.

Screw on locknut until hand tight then tighten /4 to % turn.

Fill the annular gap between anchor and fixture with mortar
(compressive strength = 40 N/mm?, e.g. MKT Injection System VMH,
VMZ or VMU plus).

Use enclosed reducing adapter. Observe the processing information of
the mortar! The annular gap is completely filled, when excess mortar
seeps out.
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Table C1: Characteristic values of fatigue resistance

Anchor size M10 M12 M16
Tension load
Steel failure
o vz [kN] 4,6 6,2 9,7
Characteristic A4| ANreso- | [KN] 3,2 5,3 9,2
fatigue resistance _
HCR [kN] 2,8 55 9,7
Load-transfer factor for [ 05
fastener groups VN ’
Pull-out
Characteristic fatigue resistance ANRK,p,0, ‘ [kN] | 0,5 NRrkp
Concrete cone and splitting failure
ANRk.c,0,% | [KN 0,5 NRrkc
Characteristic fatigue resistance Reco | [KN] Rk
ANRk;sp,0,» | [KN] 0,5 NRrk,sp
Effective anchorage depth hef | [Mmm] 60 70 85
Shear load
Steel failure without lever arm
o vz [kN] 2,5 4,0 7,5
Characteristic A4| AVrkso- | [KN] 15 2,8 6.0
fatigue resistance _
HCR [kN] 2,3 2,8 5,0
Load-transfer factor for [ 05
fastener groups Wev ’
Concrete pry-out failure
Characteristic fatigue resistance AVRk,cp,0,« | [KN] 0,5 Vrkep
Concrete edge failure
Characteristic fatigue resistance AVRkc0, | [KN] 0,5 Vrke
Effective length of anchor lr| [mm] 60 70 85
Diameter of anchor dnom | [mm] 10 12 16
Tension and shear load
YMs fat [-] 1,35
- 1,5
Partial factor woset| [
YMsp,fat [-] 1,5
YMp,fat [‘] 1 5
- 0,5 0,5 0,7
Exponents for combined loading os| L]
Oc| [ 1,5
) In absence of other national regulations
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Table C2: Characteristic values for tension loads under static and quasi-static

action, steel, zinc plated

Anchor size M10 M12 M16
Installation factor Yinst | [-] 1,0
Steel failure
Characteristic resistance Nrks | [KN] 30,4 449 79,3
Partial factor TMs [-] 1,5
Pull-out
Characteristic resistance in
cracked concrete C20/25 Nriper | [KN] 15 22 30
Increasing factor S fe \ 26 fo\° fo \23°
NRk,p,cr =yc- NRk,p,cr (C20/25) A (%) (%) (%)
Characteristic resistance in
uncracked concrete C20/25 NRkpuer | [kN] 24 30 50
Increasing factor ol M fo 428 fo\*° e\ %0
NRipuer = We * Nripuor (C20/25) Vv (%) (ﬁ) (%)
Splitting
Characteristic resistance NOksp | [KN] min (Nrkp ; NoRk.c )

Agy + 0,8+ (hg, — her)?

_ . 2) sp sp ef
Characteristic edge distance Corsp | [Mm] (341 hy — 059 hy))
Characteristic spacing Scrsp | [MM] 2 Corsp
Concrete cone failure
Effective anchorage depth hef | [mm] 60 70 85
Characteristic edge distance CerN | [mm] 1,5 - het
Characteristic spacing ScrN | [mm] 2 CorN

cracked concrete Ker.N [] 7.7
Factor
uncracked concrete Kuer,N [] 11,0

) In absence of other national regulations
2) Applicable concrete thickness hsp and area Asp to determine characteristic edge distance cer.sp according to Table B3

3) NO%«c according to EN 1992-4:2018

Wedge Anchor BZ3 dynamic

Performance

Characteristic values for tension loads, steel, zinc plated

Annex C2




Table C3: Characteristic values for tension loads under static or quasi-static action,

A4 and HCR
Anchor size M10 M12 M16
Installation factor Yinst [-] 1,0
Steel failure
Characteristic resistance Nrks | [KN] 30,4 44,9 74,6
Partial factor YMs [-] 1,5
Pull-out
Characteristic resistance in
cracked concrete C20/25 Nriper | [kN] 17 22 35
Increasing factor . [] fa \*° foe \ 432 f \23°°
NRk,p,cr =yc- NRk,p,cr (C20/25) v (%) (%) (%)
Characteristic resistance in
uncracked concrete C20/25 Nripuer | [kN] 25 42 50
Increasing factor . [] fe | 36* fo \ 213 f\ 1%
NRip.uer = Yo * Nripuor (C20/25) v (%) <%> (%)
Splitting
Characteristic resistance NOoksp | [KN] min (Nrkp ; Nork.c )
Agp +08- (hgy — her)?
Characteristic edge distance 2 Corsp | [Mm] 5P (hsp = her)
(3/41- hg, — 0,59 - hey)
Characteristic spacing Scrsp | [mm] 2 - Cersp
Concrete cone failure
Effective anchorage depth her | [mm] 60 70 85
Characteristic edge distance CorN | [mm] 1,5 - het
Characteristic spacing SerN | [mm] 2 CorN
cracked concrete Ker,N [] 7,7
Factor
uncracked concrete Kuer,N [] 11,0

) In absence of other national regulations

2) Applicable concrete thickness hsp and area Asp according to Table B3 to determine characteristic edge distance cersp

3) NOg¢ c according to EN 1992-4:2018

Wedge Anchor BZ3 dynamic

Performance

Characteristic values for tension loads, A4 and HCR

Annex C3




Table C4: Characteristic values for shear loads under static and quasi-static action

Anchor size M10 M12 M16
Installation factor Yinst | [-] 1,0
Steel failure without lever arm
Characteristic vz Vs | [kN] 26,8 38,3 60,0
resistance A4 /HCR VOris | [KN] 27,8 39,8 69,5
Partial factor " ws | [] 1,25
Ductility factor k7 [-] 1,0
Steel failure with lever arm
Characteristic bending _V2 M%%ks | [Nm] 60 105 240
resistance A4 /HCR MO%ks | [Nm] 55 99 223
Partial factor " Ws | [] 1,25
Concrete pry-out failure

vz ks | [] 3,1 3,0 3,6
Pry-out factor

A4 /HCR ke | [-] 2,8 3,3 3,4
Concrete edge failure
Effec;tive length of fastener in shear I | mm] het
loading
Outside diameter of fastener dnom | [mMm] 10 12 16
) In absence of other national regulations

Wedge Anchor BZ3 dynamic
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Table C5: Characteristic values for seismic loading, performance category C1

Anchor size M10 M12 M16
Effective anchorage depth hef= | [mm] 60 70 85
Tension load
Installation factor | Yinst ‘ [-] I 1,0
Steel failure
Characteristic vz NRk,s,C1 [kN] 304 449 79,3
resistance A4 /HCR Nrksct | [KN] 30,4 44,9 74,6
Pull-out
Characteristic vz Nrkp,ct1 | [KN] 15,0 22,0 30,0
resistance A4 /HCR Nrkp.ct | [KN] 17,0 22,0 35,0
Shear load
Steel failure without lever arm
Characteristic \"74 VRk,s,C1 [kN] 24.4 33,8 52,3
resistance A4 /HCR VRks,ct | [KN] 22,2 33,2 64,3
without annular gap. o | 1 10
Table C6: Characteristic values for seismic loading, performance category C2
Anchor size M10 M12 M16
Effective anchorage depth hef= | [mm] 60 70 85
Tension load
Installation factor ‘ Yinst ‘ [-] | 1,0
Steel failure
Characteristic vz NRk s,c2 [kN] 30,4 449 79,3
resistance A4 /HCR Nrkscz2 | [KN] 30,4 44,9 74,6
Pull-out
Characteristic vz NRrkp,c2 | [KN] 12,5 19,0 35,2
resistance A4 /HCR Nrip.c2 | [KN] 7,7 13,8 29,4
Shear load
Steel failure without lever arm
Characteristic vz VRk,s,C2 [kN] 19,0 28,0 43,3
resistance A4 /HCR Vrks,c2 | [KN] 15,9 25,6 46,1
Factor for anchorages
without annular gap ogap | [] 1.0
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Table C7: Characteristic values for tension and shear load under fire exposure,

steel, zinc plated

Anchor size M10 M12 M16
Tension load
Steel failure
R30 2,6 4.6 7,7
R60 1,9 3,3 5,6
h isti i —————  NRksiii kN
Characteristic resistance R90 RS, f [KN] 13 2.1 35
R120 1,0 1,5 2,5
Shear load
Steel failure without lever arm
R30 7,5 12,3 20,7
Characteristic resistance RO VRksfi [KN] 51 8,5 14,2
R90 Riest 2,7 4,6 7.7
R120 1,6 2,7 4,5
Steel failure with lever arm
R30 9,6 19,1 43,8
R60 6,6 13,1 30,1
Ch teristi ist — MO i N : . ‘
aracteristic resistance R90 Rk,s,f [Nm] 35 72 164
R120 2,0 4,2 9,6
NRrk,p.iand Nrk,c.fi according to EN 1992-4:2018
Wedge Anchor BZ3 dynamic
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Table C8: Characteristic values for tension and shear load under fire exposure,

A4 and HCR
Anchor size M10 M12 M16
Tension load
Steel failure
R30 6,9 11,0 18,1
- ) R60 5,0 8,0 13,1
Characteristic resistance R90 NRks fi [kN] 3.1 4.9 8.1
R120 21 3.4 5,6
Shear load
Steel failure without lever arm
R30 17,6 32,0 52,6
R60 12,6 22,6 37,1
h isti i —————  VRksiii kN
Characteristic resistance R90 RK,sf [KN] 75 13.1 215
R120 5,0 8,4 13,8
Steel failure with lever arm
R30 22,7 49,8 111,5
R60 16,2 35,1 78,6
h isti i ————  MO%Rxsii N : ’ :
Characteristic resistance R90 RK,s.fi [Nm] 9.7 20 4 45,6
R120 6,5 13,0 29,2
Nrkp.iand Nrk.c.fi according to EN 1992-4:2018
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Table C9: Displacements under tension load, steel, zinc plated

Anchor size M10 M12 M16
Displacements under static or quasi-static action
ONo = ONo-factor * N N: acting tension load
ONeo = ONeo-factor * N
Cracked concrete
. 8N0-factor [mm/kN] 0,05 0,04 0,03
Factor for displacement
ONeo-factor [mm/kN] 0,20 0,15 0,11
Uncracked concrete
i ONo- factor | [MM/KN] 0,01 0,004 0,005
Factor for displacement
6Noo- factor [mm/kN] 0,03 0,03 0,03
Displacement under seismic action C2
Displacements for DLS onc2pLs) | [mm] 4,7 4,2 4,5
Displacements for ULS OncouLs) | [mm] 16,1 12,9 12,8
Table C10: Displacements under tension load, A4 and HCR
Anchor size M10 M12 M16
Displacements under static or quasi-static action
SN0 = ONo-factor * N N: acting tension load
ONeo = ONeo-factor * N
Cracked concrete
. ONo-factor | [MM/KN] 0,06 0,05 0,02
Factor for displacement
8Noo—factor [mm/kN] 0,17 0,16 0,08
Uncracked concrete
. ONo- factor | [MM/KN] 0,00 0,001 0,00
Factor for displacement
ONeo- factor | [MM/KN] 0,05 0,05 0,05
Displacement under seismic action C2
Displacements for DLS onczpLs) |  [mm] 4,1 57 51
Displacements for ULS ON,c2(ULS) [mm] 16,8 18,0 13,9
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Table C11: Displacements under shear load, steel, zinc plated

Anchor size M10 M12 M16
Displacements under static or quasi-static action
dvo = dvo-factor * V V: acting shear load
OVeo = OVeotactor * V
6VO- factor [mm/kN] 0,09 0,09 0,07
Factor for displacement
OVee- factor | [MM/KN] 0,13 0,14 0,11
Displacement under seismic action C2
Displacements for DLS dv.c2ppLs)|  [mm] 3,1 3,7 3,8
Displacements for ULS Sv.cauLs) |  [mm] 55 9,9 9,6
Table C12: Displacements under shear load, A4 and HCR
Anchor size M10 M12 M16
Displacements under static or quasi-static action
dvo = dvo-factor * V V: acting shear load
OVeo = OVeotactor * V
) 8V0- factor [mm/kN] 0,14 0,12 0,09
Factor for displacement
OVeo- factor [mm/kN] 0,20 0,17 0,14
Displacement under seismic action C2
Displacements for DLS dv.c2pLsy|  [mm] 3,5 4,2 4.4
Displacements for ULS dv,couLs) | [mm] 8,4 11,8 11,1
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