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Installation instructions - Continuation

Anchor rod VMZ-A

Inserting the anchor rod

| Insert the anchor rod VMZ-A by hand, rotating slightly up to the full

embedment depth as marked on the anchor rod. The anchor rod is properly

) /| set when excess mortar seeps from the hole (Pre-setting installation) or the
I annular gap in the clearance hole in the fixture is completely filled by excess

mortar (Through-setting installation). If the hole is not completely filled, pull
out anchor rod, let mortar cure, drill out hole and repeat entire cleaning
process.

Follow minimum curing time shown in Table B1 or Table B2
During curing time, anchor rod must not be moved or loaded.

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque Tinst
according to Table B3 or Table B4 by using torque wrench.
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Annular gap between anchor rod and attachment may 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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Installation instructions — Stand-off Installation

Stand-off installation with Anchor rod VMZ-A 75 M12
Requirement: Diameter of clearance hole in the fixture df £ 14 mm

Work step 1-7 as illustrated in Annexes B7 — B9

embedment depth.

Insert the anchor rod VMZ-A by hand, rotating slightly up to the full

cleaning process.

The annular gap in the fixture does not have to be filled.

Check if excess mortar seeps from the hole. If the hole is not completely
filled, pull out anchor rod, let mortar cure, drill out hole and repeat the entire

be moved or loaded.

During curing time according to Table B1 or Table B2 anchor rod must not

/ LA
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S Tinst . -
o N Washer and nut can be mounted after curing time and backfilling of anchor

11 L] EN : ' plate. Apply installation torque Tinst according to Table B3 by using torque
A A AT wrench.
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Installation instructions - Continuation

Anchor rod VMZ-IG

Setting of anchor

Work step 1-7 as illustrated in Annexes B7 — B9

Insert the anchor rod VMZ-IG by hand, rotating slightly up to about 1 mm
below the concrete surface in the drill hole. The anchor rod is properly set
when excess mortar seeps from the hole. If the hole is not completely filled,
pull out anchor rod, let mortar cure, drill out hole and repeat the entire
cleaning process.

Follow minimum curing time shown in Table B1 and Table B2.
During curing time anchor rod must not be moved or loaded.

Remove excess mortar.

The fixture can be mounted after curing time. Apply installation torque Tinst
according to Table B7 by using torque wrench.
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Table C1: Characteristic values for concrete failure and splitting

: VMZ-A :

Anchor size VMZ-IG all sizes
Concrete cone failure

uncracked concrete Kuern | [-] 11,0
Factor for k1

cracked concrete Kern| [-] 7.7

Characteristic edge distance CerN | [Mm] 1,5 * hes
Characteristic spacing Scrn | [mm] 2 CorN
Splitting

For each proof of splitting failure, Nrk sp Shall be calculated according to EN 1992-4:2018, equation (7.23). The
| higher value for Nrisp Of case 1 and case 2 may be applied for the design.

Case 1

Characteristic resistance NOksp | [KN] see following tables
Characteristic edge distance Corsp | [Mm] 1,5 * her
Characteristic spacing Scrsp | [MM] 2 * Corsp
Case 2

Characteristic resistance NOksp | [KN] min [Nrkp ; NOkc]
Characteristic edge distance Corsp | [MmM] see following tables
Characteristic spacing Scrsp | [mMm] 2 * Cersp
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Table C2: Characteristic values for tension loads, VMZ-A M8 — M12,

static and quasi-static action

: 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
finciovaize VMZ-Al mg | M8 |m10 | m1o|m12 | M12 | m12 | M12 | m12 | ma2 | M12
Installation factor Yinst | [-] 1,0
Steel failure
Characteristic resistance Nres| [kN]| 15 18 25 35 | 49 54 57
Partial factor s | [-] 1,5
Pull-out
Characteristic resistance (concrete C20/25)
uncracked 50°C / 80°C" N [kN]| 9 |17,4]122,9|32,0]32,0(28,8|352| 40 (49,2| 50 | 50
concrete 72°C /120°Ch| P [ kNp | 6 9 |16 | 16 | 16 | 16 | 25 | 25 | 30 | 30 | 30
cracked 50°C / 80°C" N [kN]| 8,7 |122]|16,0|22422,4|120,2|246|31,9|34,4 39,7 48,1
concrete 72°C /120°Ch| P [kN]] 5 |75 12|12 |12 | 16 | 20 | 20 | 30 | 30 | 30
Splitting
Splitting for standard thickness of concrete member
Standard thickness of hein1 2 [[mm]| 100 120 | 150 | 150 | 140 | 160 | 190 | 200 | 220 | 250
concrete
Case 1
Characteristic resistance NO kNj| 75 | @ 16 | 20 20 3592 | 30 40
(concrete C20/25) P ' '

Case 2

Characteristic edge distance Cersp | [Mm] 3 het 2,5hei|3,5hef|3,5hef|2,5hef|1,5her| 2,5hef| 2 her | 3 her [2,5he
Splitting for minimum thickness of concrete member

Minimum thickness of

S hmin2 > | [Mm] 80 100 110 125 | 130 | 140 | 160
Case 1

Characteristic resistance NO kN | 7.5 | 2 16 16 | 20 | 25 | 25 30
(concrete C20/25) i '

Case 2

Characteristic edge distance Cersp | [MM]]| 3her |3,5her| 3 her [3,5hef]  3,5her 3hef |3,5her 3hes
Increasing factor for [ P

Nripand NOrgsp (Case 1) W (ﬁ)

Concrete cone failure

Effective anchorage depth het |[mm]| 40 | 50 | 60 | 75 | 75 | 70 | 80 | 95 [ 100 | 110 | 125
' Maximum long-term temperature / Maximum short-term temperature

2 No performance assessed
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Table C3: Characteristic values for tension loads, VMZ-A M16 — M24,
static and quasi-static action

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A n:fs ;nt:i ,\1“?'56 &156 :ﬂﬁ% &;50 M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)
Installation factor Yinst | [-] 1,0
Steel failure
Characteristic ~ Steel, zinc plated| [kN] | 88 | 95 111 97 | 98 188 222
tension
resistance Nrks A4, HCR | [kN] | 88 95 111 97 | 114 165 194
Partial factor ws | [ 1,5 1,68 1,5 1,5
Pull-out
Characteristic resistance (concrete C20/25)
uncracked 50°C/80°CY | [kNJ| 42,0 | 52,9 68,8 | 75 | 90 | 60,7 [109,0/128,8[109,0/139,1|166,0
concrete 72°C/120°CY] * [ kn) | 25 | 35 50 53 | 40 75 95
cracked 50°C/80°CY| | | [kN] 29,4 | 37.1 48,1 |60,1]697]425[763[90,2]76,3]974[116,2
concrete  72°C/120°CY| * [ kN] | 25 | 30 50 51 | 30 60 75
Splitting
Splitting for standard thickness of concrete
f;?";f:tf thickness of > |mmj| 180 | 200 | 250 | 290 | 320 | 230 | 340 | 380 | 340 | 400 | 450
Case 1
éﬁiﬁ;ﬁr‘é%gg)‘m”w NOksp | [kN] | 40 50 60 | 80 |60,7| 109 | 115 | 109 [139,1| 140
Case 2
Characteristic Cersp | [mm] 2 het 15ht |2he| 15he  [1.8 hef
Splitting for minimum thickness of concrete
2”‘3':;":;2‘ thickness of = |imm]| 130 | 150 | 160 | 180 | 200 | 160 | 220 | 240 | 220 | 260 | 290
Case 1
Characteristic resistance
(concrete C20/25) Nosso | [kN]| 35 | 50 | 40 | 50 | 71 | 2 75 109 115
Case 2
gé‘:;a::;gig; Cersp | [MM]]  25her | 3her | 2,5her |2,5her|2,6her|2,2her|2,6her|  2,2her
Increasing factor for [ £ 3 XF
Nripand Nk sp (Case 1) We (E)

Concrete cone failure

Effective anchorage depth

het [[mm]| 90 | 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 | 200 | 225

) Maximum long-term temperature / Maximum short-term temperature

2 No performance assessed
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Table C4: Characteristic values for shear load, VMZ-A M8 — M12,
static and quasi-static action

. 40 | 50 | 60 75 75 | 70 | 80 | 95 | 100 | 110 | 125
ANCHCE 125 VMZA 1 mg | Mg | m10 | m10 | M12 [ M12 | m12 | M12 | M12 | M12 | m12
Installation factor Yinst | [-] 1,0
Steel failure without lever arm
Characteristic Steel, zinc plated | [kN] 14 21 34
resistance
VO%Rks A4, HCR | [kN] 15 23 34
Partial factor s | [-] 1,25
Factor for ductility k7| [-] 1,0
Steel failure with lever arm
Characteristic Steel, zinc plated | [Nm] 30 60 105
bending
resistance MO s A4 HCR |[[Nm] 30 60 105
Partial factor s | [-] 1,25
Concrete pry-out failure
Pry-out factor ks | [-] 2
Concrete edge failure
Effective length of anchor
in shisar load lr|[mm]| 40 | 50 | 60 75 75 | 70 | 80 | 95 | 100 | 110 | 125
Diameter of anchor dnom |[Mm] 10 12 12 14
Injection System VMZ
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Table C5: Characteristic values for shear load, VMZ-A M16 — M24,
static or quasi-static action

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A nfl’:’e 1\1;:55 '\1”212 .&1’& :ﬁ% ;1250 M20 | M20 | M24 | m24 | m24

(LG) | (L) | (Le) | (Le) | (L)
Installation factor yinst | [-] 1,0

Steel failure without lever arm

L Steel, zinc 149 1 178 1
Characteristic plated [kN] 63 70 (98) (141)
resistance 131 0 156 1
Vi A4, HCR | [kN] &3 86 (86) (123)
Partial factor s | [-] 1,256 1.4 1,25 1,25
Factor for ductility kz| [-] 1,0
Steel failure with lever arm
Characteristic Steel, zinc [Nm] 266 392 519 896
bending resistance plated
MCRk s A4, HCR |[Nm] 266 454 784
Partial factor s | [-] 1,25 1,4 1,25 1,25

Concrete pry-out failure

Pry-out factor ks| [] 2,0

Concrete edge failure

Effective length of

. e [mm] a0 105 | 125 | 145 | 160 | 115 | 170 | 190 | 170 200 225
anchor in shear load

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

" This value may only be applied if It 2 0,5 tax

M20 + M24:
ll = 0,5 tix

i tix
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Table C6: Characteristic values for seismic action,
VMZ-A M10 — M12 performance category C1 and C2

. 60 | 75 | 75 | 70 | 80 | 95 | 100 | 110 | 125
el VMZ-A  Im10 | M0 [ m12 | M12 | M12 | M12 | m12 | M12 | M12
Tension loads
Installation factor Yinst|  [-] 1,0
Steel failure, steel zinc plated, stainless steel A4, HCR
Characteristic resistance ER"'SM [kN] 25 35 | 49 54 57

Rk,s,C2
Partial factor yms | [F] 1,5
Pull-out (concrete C20/25 to C50/60)
y 50°C /80°C" | [kN] | 14,5 14,5 306 [360[415] 428
Rk,p,C1
Characteristic P 72°C/120°C V| [kN] 10,9 10,9 20,0 30,0
resistance \ 50°C /80°C " | [kN] 7.4 74 8,7 17,6
Rk,p,C2
° 72°C /120°C " | [kN] 5,1 5,1 6,5 12,3
Shear loads
Steel failure without lever arm, steel zinc plated
o ) Vrksct| [KN] 11,8 27,2
Characteristic resistance
Vrkscz2| [KN] 12,6 27,2
Partial factor ws |  [-] 1,25
Steel failure without lever arm, stainless steel A4, HCR
Vrksc1| [KN] 12,9 27,2
Characteristic resistance
Vrkscz | [kN] 13,8 27,2
Partial factor s | [ 1,25
Factor for filed annular gap ogap | [-] 1,0
anchorages -
with unfilled annular gap agap | [-] 0,5
) Maximum long-term temperature / Maximum short-term temperature
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Table C7: Characteristic values for seismic action,
VMZ-A M16 — M24, performance category C1 and C2

170 | 190 | 170 | 200 | 225
Anchor size VMZ-A nﬁ?e ;n‘;‘ré .ﬁs ;n‘:ss I;ﬁ% ;;2% M20 | M20 | M24 | M24 |M24
(LG) [ (LG) | (LG) | (LG) |(LG)
Tension loads
Installation factor yinst | [-] 1,0
Steel failure, steel zinc plated
Characteristic Nrisct | neng | 88 | 95 | 111 97 | 96 | 188 222
resistance NRks,c2
Steel failure, stainless steel A4, HCR
Characteristic Neksct | vy | 88 | 95 | 111 97 114 | 165 194
resistance NRks,c2
Partial factor s | [-] 1,5 1,68 1,5 1,5
Pull-out (concrete C20/25 to C50/60)
N 50°C /80°C V| [kN] ] 30,7 | 38,7 43,7 44 4 88,2 90,7
Rk,p,C1
?h_a;_aC- P¥" 72°C 1120°C 1| [kN] | 25,0 | 30,0 38,5 294| 55,8 59,3
eristic
resistance 50°C / 80°C M| [kN] | 16,3 | 22,1 26,1 309| 597 59,7
.p.C2
P¥ 72°C 1120°C 1| kN | 10,5 | 14,4 19,5 16,2 444 44.4
Shear loads
Steel failure without lever arm, steel zinc plated
V kN 39,1 39,1 82,3 107
Characteristic Rksct | [kN] ’ ’ 108‘8 5 5297
resistance , )
Vrkscz | [KN] 50,4 51 71.5) (122.7)
Partial factor s | [-] 1,25 1,4 1,25 1,25
Steel failure without lever arm, stainless steel A4, HCR
Characteristic VRks.c1| [KN] 39,1 39,1 97;2:1) 13:371)
resistance ' '
VRks.c2 | [KN] 50,4 62,6 (62.8) (107)
Partial factor s | [-] 1,25 1,4 1,25 1,25
Factor for filled annular gap  ogap | [-] 1,0
anchorages™ ynfilled annular " (] 0.5
with gap gap ,
) This value may only be applied if It 2 0,5 tix, (see Annex C4)
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Table C8: Displacements under tension loads, VMZ-A M8 - M12

. 40 | 50 | 60 | 756 | 75 | 70 | 80 | 95 | 100 | 110 | 125
(GO VMZ-A | Mg | ms |m10|m10|m12 | M12 | m12 | M12 | m12 | M12 | M12
Tension load in cracked concrete N|[kN]]| 43 |61]80|11,1]11,1/10,0(12,3|15,9|17,1|19,8|24,0

Sno | [mm] 0,5 05|06 0,6 0,7
Displacement

SNw | [Mmm] 1,3
Tension load in N| kNI | 43 | 85 |11,1]156]|156|14,1|17,2|19,0|24,0|23,8|23,8
uncracked concrete

Sno | [mm]] 0,2 | 0,4 0,4 0,4 0,6
Displacement

SNee | [Mmm)] 1,3
Displacements under seismic tension loads C2
Displacements for DLS dn.czoLs) | [mm]| no perfor- 1,0 1,0 1,3 1.1

mance
Displacements for ULS dn.czuLs) | [mm] ] assessed 3,0 3,0 3,9 3,0
Table C9: Displacements under tension loads, VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size VMZ-A N?‘?G ;n‘:"é I;lll?lss I;III“‘I% ;nﬁ% I;|I|12?] M20 | M20 | M24 | M24 | M24
(LG) | (LG) | (LG) | (LG) | (LG)

Tension load in cracked concrete N|[kN]]|14,6|18,4|24,0(30,0(34,7]|21,1|38,0(44,9]38,0|48,5|57,9

dno | [mm] 0,7 08| 12]07 0,8 0,8 0,9
Displacement

SN | [Mm] 1,3 1,6 | 1,1 1,3 1,3
Tension load in N | [kN] | 20,5 | 25,9 | 33,0 | 35,7 | 48,1 | 29,6 | 53,3 |63,0|53,3|67,9| 81,1
uncracked concrete

Sno | [mm] 0,6 08105 0,6 0,6
Displacement

SNe | [Mm] 1,3 16 | 1.1 1,3 1,3
Displacements under seismic tension loads C2
Displacements for DLS dn.c2(oLs) | [mm] 1,6 1,5 1,7 1,9 1,9
Displacements for ULS Sn.c2uLsy | [mm] 3,7 4.4 4,0 4.5 45
Injection System VMZ
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Table C10: Displacements under shear loads VMZ-A M8 - M12

- 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] 8,3 13,3 19,3
Svo|[mm]]| 2,4 | 2,5 2,9 3,3
Displacements
Sve | [mm]]| 3,6 | 3,8 4.4 5,0
Displacements under seismic shear loads C2
Displacements for DLS dv.czpoLs) | [mm] | no perfor- 2,1 2,5
mance
Displacements for ULS dvcauis) | [mm] | assessed 3,7 5,1
Table C11: Displacements under shear loads VMZ-A M16 - M24
170 | 190 | 170 | 200 | 225
Anchor size vmz-a | 30| 108 | 125 | 48 | 180 | o | M20 | M20 [ M24 | M2 | 24
(LG) | (LG) | (LG) | (LG) | (LG)
75 89
Shear load V| [kN] 36 44 (49) 71)
Svo | [mm] 3,8 3,0 (‘3"8) (‘3"2)
Displacements : :
Sva | [mm] 5,7 4.5 6.5 6.9
” ' ’ (4,5) (5,3)
Displacements under seismic shear loads C2
Displacements for DLS Sv.c2oLs) | [mm] 2,9 3,5 3,7
Displacements for ULS dv.cauLs) | [mm] 6,8 9,3 9,3
Injection System VMZ
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Table C12: Characteristic values for tension load, VMZ-IG

Anchor size VMZ- | 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115|170 | 170
IG M6 | M6 | M8 | M8 |[M10 M10|M12| M12 M12|M16 | M16 | M20

Installation factor yinst | [-] 1,0

Steel failure

Characteristic Steel, zinc plated | [kN] | 15 | 16 | 19 | 29 35 67 52 125|108

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

Partial factor s | [-] 1,5

Pull-out

Characteristic resistance (concrete C20/25)

uncracked 50°C /80°C™" \ [kN]|] 9 |17,4]22,9| 32 |28,8|35,2| 42 |52,9(68,8|60,7| 109 | 109

concrete 72°C /120°C "M e [kN]| 6 9 |16 |16 |16 | 25 | 25| 35 |50 | 40 | 75 | 95

cracked 50°C/80°C™" New [kN]1]| 8,7 |12,2] 16 |22,4|20,2|24,6|29,4|37,1|48,1|42,5|76,3]|76,3

concrete 72°C/120°C ™" ° [kNI| 5 |75]12 |12 |16 |20 ]| 20 | 30 | 50 | 30 | 60 | 75

Splitting

Splitting for standard thickness of concrete

Standard thickness of concrete hmin1 2|[mm] 100 120 | 150 | 140 | 160 | 180 | 200 | 250 | 230 | 340 | 340

Case 1

&gfg‘;zrg%/rgg)ismnce Noress [IKN] [ 7,5 | 9 | 16 | 20 | 20 |35.2] 40 | 50 | 50 [60,7 109 | 109

Case 2

Characteristic edge distance Cersp | [MmM] 3het  |2,5hef|3,5hef|2,5hef| 1,5 het 2 hes 1,5 het  |1,5hef

Splitting for minimum thickness of concrete

Minimum thickness of concrete hmin2 2 [[mm] 80 100 | 110 110 130 | 150 | 160 | 160 | 220 | 220

Case 1

&gig‘;i"g%};gsmnce Nozksp | [kN] | 7,5 | 2 16 20 | 25| 35|50 |40 | 2 | 75 | 109

Case 2

Characteristic edge distance Cer,sp | [MM]] 3het |3,5hef|] 3her [3,5her]3,5her| 3her |2,5hef|2,5hef| 3her |2,5hef2,6hef|2,8hef

Increasing factor for fac\°

Nrk,p and NOksp (case 1) Ye| [ (;_0)

Concrete cone failure

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

1 Maximum long-term temperature / Maximum short-term temperature

2} No performance assessed
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Table C13: Characteristic values for shear load, VMZ-IG

: 40 | 50 | 60 (75 | 70 | 80 | 90 |105(125|115|170 | 170
AL VMZ-IG | v | e | ms | M8 |M10({M10|M12|M12|M12|M16 |M16|M20
Installation factor Yinst ‘ [-] 1,0
Steel failure without lever arm
Characteristic Steel, zinc plated | [kN] 8,0 95| 15 18 34 26 | 63 | 54
resistance VOrks A4, HCR| [kN] 55 9,5 10 16 24 32 | 44 | 47
Partial factor s | [-] 1,25
Ductility factor k7 [-] 1,0
Steel failure with lever arm
ghaéacterisﬁc Steel, zinc plated | [kN] 12 30 60 105 212|266 | 519
endin
resistaﬁce MORis A4 HCR| [kN]| 8,5 21 42 74 187 | 187 | 365
Partial factor TMs [-] 1,25
Concrete pry-out failure
Pry-out factor ks ‘ [-] I 20
Concrete edge failure
Effective length of anchor in lk |[mm]| 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115 | 170|170
shear load
Outside diameter of anchor dnom | [mm] 10 12 14 18 22 | 24 ] 26
Table C14: Displacements under tension loads, VMZ-IG
. 40 | 50 | 60 | 75 | 70 | 80 | 90 | 105|125 | 115|170 | 170
guchorsize VMZHG | g | ms | M8 | M8 |m10|m10|M12 [M12 | M12 | M16 | M16 | M20
Tension load in cracked concrete N|[kN]]| 43|61 80 |11,1]10,0|12,3|14,6(18,4(24,0]21,1|38,0]38,0
_ o | [mm] 0,5 05|06 0,6 0,7 0,7|08]08
Displacement
Shes | [mm] 1,3 11113 ] 1.3
Tension load in uncracked concrete N|[kN]| 43 | 85 |11,1|156]|14,1 (17,2 20,5|25,9‘33,0 29,6 |53,3153,3
. Sno | [mm]] 0,2 | 0,4 0,4 0,4 0,6 05|06 ] 086
Displacement
Sne | [Mmm] 1,3 11113 ] 1.3
Table C15: Displacements under shear loads, VMZ-IG
: 40 | 50 | 60 | 75 | 70 | 80 | 90 (105|125 | 115 | 170 | 170
CUIACD VMZIG | g | M6 | ms | M8 |m10|m10|m12|m12 | m12 [ m16 | m16 [m20
Shear load
Steel, zinc plated V| [kN] 4,6 54 | 84 10,1 19,3 14,8 | 35,8 | 30,7
) Svo | [mm] 0,4 0,5 | 0,4 0,5 1,2 08 |19]1.2
Displacement
Sveo | [Mm] 0,7 0,8 | 0,7 0,8 1,9 12128] 19
Shear load
Stainless steel A4/ HCR V| [kN] 3,2 54 | 5.9 9,3 13,5 18,5 (25,2 26,9
) vo | [mm] 0,3 0,503 0,5 0,9 10| 1,4 | 1.1
Displacement
Sveo | [Mm] 0,4 0,7 | 0,5 0,7 1,4 15]121]16
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