TELJESITMENY-NYILATKOZAT

DoP Nr. KEW - 1020-CPR-090-039708 - hu

A termék egyértelmii neve, kddja: Rogzitéhabarcs VM EP /EW / ES

Tipus-, gyartasi -, szériaszam, vagy mas jelolés a termék egyértelmi azonositasara a 11. cikk 4.
bekezdése szerint:
ETA-09/0184 melléklet A2
Gyartasi szam: lasd csomagolas

Az épitési termék gyarté altal megadott felhasznalasa(i) a miszaki specifikacié alapjan

Terméktipus 33. termékcsoport: vegyi rogzités

A felhasznalas helye |ETA-13/1002 melléklet B1
Felhasznalasi

ETA-13/1002 melléklet B1

kategoriak

Terhelés ETA-13/1002 melléklet B1
Anyaga ETA-13/1002 melléklet A3/A4
Homerseklet- ETA-13/1002 melléklet B1
tartomany

A gyarto neve, bejegyzett kereskedelmi neve és cime a 11. cikk 5. bekezdése alapjan:
KEW Kunststofferzeugnisse GmbH Wilthen
Dresdener Strale 19
02681 Wilthen
Germany

Az esetleges meghatalmazott neve a 12. cikk 2. bekezdése alapjan:

Az épitési termék teljesitményének vizsgalatara és értékelésére alkalmazott rendszer(ek) a V
melléklet szerint:
Rendszer 1

A teljesitmény-nyilatkozathoz hasznalt harmonizalt szabvany:
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A teljesimény-nyilatkozat alapjaul szolgalé tanusitvany kibocsajtoja:
Cseh Allami Epitésiigyi Intézet, Praga
Tanusitvany:
ETA-13/1002 -6l 30.10.2017
A vizsgalati eljaras alapja:

ETAG 001 - 1. rész és 5. rész , valtozat 2013

A tanusitvanyt kiado szerv 1020-CPR a Rendszer 1
szerint feladatként hatarozta meg:
i) A termék bevizsgalasa
i) A gyarté lzem és az lizemi gyartasellenérzés megismerése;
i) Folyamatos ellenérzés, az Gizemi gyartasellenérzés véleményezése, minésitése.

és az alabbit adta ki: 1020-CPR-090-039708

9. Tanusitott teljesitmény:

Teljesitmény Harmonizalt
Fontos s . .
. Mérési médszer . . miiszaki
ismertet6jegyek Menetes rad Betonacél e o o
specifikacio
- iy e : ETA-13/1002 ETA-13/1002
Tipikus huzofesziltség| ETAG 001mint EAD melléklet C1 / C5 | melléklet C2 / C6
Elmozdulas : ETA-13/1002 ETA-13/1002
hizéfeszilltség alatt | ©1AC 00TMINtEAD ]y cetco | melléklet €10
Tipikus értékek : ETA-13/1002 ETA-13/1002
nyirdfeszilltség alatt | = AC O0TMINEEAD | ) ciiet C3 / C7 | melléklet C4 / C8 | ETAG 001mint
EAD
Elmozdulas : ETA-13/1002 ETA-13/1002
nyirofesziiltség alatt [ mInGEABN I kot GO [ meliskist 10
Tipikus értékek
szeizmikus
terhelésnél. ETAG 001mint EAD ETAT13/1002 -
P melléklet C11
Teljesitmény
kategoéria: 1

Ha a 37. vagy 38. cikk szerint a vizsgalathoz kiilénleges miiszaki specifikaciot hasznaltak,
kovetelmények, amelyeknek a termék megfelel:

10. A termék teljesitménye az 1. és 2. pont szerint megfelel a 9. pontban leirtaknak. Ezen a
teljesitmény-nyilatkozat kiadasaért egyediil a 4. pontban megadott gyarto felelés. A gyarté nevében
alairja:

L

André\Gedan”
(Kereskedg¢Imi - és marketing igazgato)
ilthen, 13.06.2019

Elcc

-2/21-



Threaded rod

AN

=

s
=

o

i

o

—

Reinforcing bar

VM EP, VM EW, VM ES

Product description
Installed conditions

Annex A1
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Coaxial cartridge

VM EP, VM EW, VM ES 150 mi
380 mi
400 mil
410 mi

Side by side cartridge

VM EP, ¥M EW, VM ES 350 mi
825 mi

Two part foil in a single piston component cartridge

VM EP, VM B, VM ES 150 mil
170 mi CIE‘E
300 mi
550 mi

850 mi

Peeler cartridge
VM EP, VM EW, VM ES 280 mi

Marking of the mortar cartridges
Identifying mark of the producer, Trade name, Charge code number, Storage life, Curing and
processing time

Mixing nozzle
VSM —

===
VKM-IEJ_'__________II|::|||||
VDM

Vil 7] T D

‘JRI‘iﬂ__fnﬂse with 850

5 EO——

— ——

VM EP, VM EW, VM ES

Product description Annex A 2

Injection system
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Threaded rod M8, M10, M12, M16, M20, M24, M27, M30
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Standard commercial threaded rod with marked embedment depth
Part | Designation | Material
Steel, zinc plated = 5 pm acc. to EN IS0 4042 or
Steel, Hot-dip galvanized = 40 pm acc. to EN I1SO 1461 and EN 1S0 10684 or
Steel, zinc diffusion coating = 15 pm acc. to EN 13811
1 P e Steel, EN 10087 or EN 10263
Property class 4.6, 5.8, §.8, 10.9" EN IS0 8§98-1
Hexagon nut -
2 EN ng'D 4032 According to threaded rod, EN 208958-2
Washer
3 EN IS0 BB7, EN IS0 7089, According to threaded rod
EN IS0 7093 or EN ISO 7094
Stainless steel
1 Anchor rod Material: A2-T0, A4-70, A4-80, EN [SO 3506
Hexagon nut '
2 EN ISg'D 4032 According to threaded rod
Washer
3 EN ISO 887, EN IS0 7089, According to threaded rod
EN IS0 7093 or EN 1S5S0 7094
High corrosion resistant steel
1 Anchor rod Material: 1.4529, 1.4565, EN 10088-1
Hexagon nut :
2 EN IS0 4032 According to threaded rod
Washer
3 EN 150 887, EN IS0O 7089, According to threaded rod
EN IS0 7093 or EN 150 7094
*Galvanized rod of high strength are sensitive to hydrogen induced brittle failure
VM EP, VM EW, VM ES
Product description Annex A3
Threaded rod and maternials
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Rebar @8, @10, €12, @16, @20, @25, @32

Standard commercial reinforcing bar with marked embedment depth

Product form

Bars and de-coiled rods

Class B | C
Charactenstic vield strength fa or fa (MPa) A00 to 600
Minimum value of k = (fify > 108 =1,15
' < 1,35
Charactenstic strain at maximum force e (%) =50 275
Bendability Bend/Rebend test
Maximum deviation from nominal | Mominal bar size (mm)
mass (indiidual bar) (%) =8 6,0
= 8 145
Bond: Minimum relative nb area, | Mominal bar size (mmy)
frmin 8o 12 0,040
=12 0.056
VM EP, VM EW, VM ES
Product description Annex A 4

Rebars and maternials
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Specifications of intended use

Anchorages subject to:
s Static and quasi-static load.
s Seismic performance category C1: threaded rod size M10, M12, M16, M20, M24

Base materials
+ MNon-cracked concrete.
+ (Cracked and non-cracked concrete for threaded rod size M10, M12, M16, M20, M24

+ Reinforced or unreinforced normal weight concrete of strength class C20/25 at minimum and
CE0/60 at maximum according EN 206-1:2000-12.

Temperature range:
» -40°C to +80°C (max. short. term temperature +80°C and max. long term temperature +50°C)

Use conditions (Environmental conditions)

+ Structures subject to dry internal conditions (zinc coated steel, stainless steel, high corrosion
resistance steel).

= Structures subject to external atmospheric exposure including industrial and marine environment, if
no particular aggressive conditions exist (stainless steel, high corrosion resistance steel).

= Structures subject to permanently damp internal condition, if no particular aggressive conditions exist
(stainless steel, high corrosion resistance steel).

= Structures subject to permanently damp internal condition, with particular aggressive conditions exist
(high corrosion resistance steel).

Mote: Particular aggressive conditions are =.g. permanent, alternating immersion in seawater or the
splash zone of seawater, chloride atmosphere of indoor swimming pools or atmosphere with extreme
chemical pollution (e.g. in desulphurization plants or road tunnels where de-icing materials are used).

Use categories:
s Category 2 —installation in dry or wet concrete or in flooded hole.

Design:

s« The anchorages are designed in accordance with the ECTA Technical Report TR 029 “Design of
bonded anchors™ 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 anchor is indicated on the design drawings.

= Anchorages under seismic actions (cracked concrete) have to be designed in accordance with EOTA
Technical Report TR 045 "Design of Metal Anchors under Seismic Action”™

Installation:

+ Dry or wet concrete or flooded hole.

* Hole drlling by hammer drill mode.

s Anchor installation camed out by appropriately qualified personnel and under the supervision of the
person responsible for technical matters of the site.

VM EP, VM EW, VM ES

Intended use Annex B 1
Specifications
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Applicator gun

Applicator gun A B C O = F G
Coaxial Side by side | Foil capsule | Foil capsule Coaxial Side by side | Foil capsule
380mil 350ml 150mil 150mi 150mil 825ml 850mil
Cartridge 400ml 300mi 300mi
410ml S50mI Peeler
280mi

Cleaning brush

VM EP, VM EW, VM ES

Intended use
Applicator guns
Cleaning brush

Annex B 2
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Installation instructions

1. Dnll the hole to the comect diameter and depth using a rotary percussion
drilling machine.

Thoroughly clean the hole in the following sequence using the Brush with
the required extensions and a blow pump:

1

Blow Clean x2.
Brush Clean x2.

Blow Clean x2.
Erush Clean x2.
Blow Clean x2.

Femove standing waber from the hole prior fo cleaning fo achieve maximum
perfomances.

3. Select the appropriate static mixer nozzle for the installation, open the
cartridge/cut foil pack and screw nozde onto the mowuth of the carlridge.
Insert the cariridge into a good quality applicator (gun}.

4.  BExtrude the first part of the cariridge to waste until an even colour has been
achieved without streaking in the resin.

5. I necessary, cut the extension tube to the depth of the hole and push onto
the end of the mixer nozzie, and fit the cormect resin stopper to the other
end.

B Insert the mixer nozzle (or the extension tube with resin stopper when
necessary) to the bottom of the hole. Begin to extrude the resin and slowly
withdraw the mixer nozzle from the hole ensuring that there are no air voids
as the mixer nozzle is withdrawn. Fill the hole to approxinmately %2 to 34 full
and withdraw the noz=le completely.

7. Insert the clean threaded bar, free from oil or other release agents, to the
battom of the hole using a back and forth twisting motion ensuring all the
threads are thoroughly coated.  Adjust to the comrect position within the
stated working time.

&, Excess resin will be expelled from the hole evenly around the steel element
showing that the hole ks full.

This excess resin should be removed from around the mouth of the hole
before it sets.

9. Leave the anchor to cure.

Do not disturty the anchor until the appropriate loading time has elapsed
depending on the substrate conditions and ambient temperature.

10. Attach the fixture and tighten the nut to the recommended torgue.
Do not overtighten.

VM EP, VM EW, VM ES

Intended use Annex B 3
Installation procedure
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Table B1: Instaliation parameters of threaded rod

Processing tme refers to the highest temperature in the range.
Load time refers to the lowest temperature in the range.
Cartridge must be conditioned to a minimum 0°C

Size M3 | MAD | M42 | MAG6 | M20 | M24 | M2T | M3D
Mominal drill hole diameter @do| [mm] 10 12 14 18 22 26 30 a5
Ciameter of cleaning bruesh de| [mnm] 14 14 20 20 29 29 40 40
Torgue moment Tirst| [Nm] 10 20 40 BO 150 | 200 | 240 | 275
Fbes min = &d
Crepth of drill hole he | [mm G54 &l 96 128 | 160 | 192 | 216 | 240
Minimum edge distance Crmen | [ 35 40 50 S B0 95 110 [ 120
Minisnum spacing Smin| [Mm 35 40 50 B85 BO 96 110 120
Minimum thickness of member himin | [nm] hes + 30 mim 2 100 mm. Ner + 2dg
Nt g = 20d
Drepth of drill hole Ng| [mm] 160 | 200 | 240 | 320 | 400 | 450 | 540 | &00
Minimum edge distance Cmin | [mim] 80 100 [ 120 | 160 | 200 | 240 | 270 | 300
Minirnum spacing Seun | [Mim] 80 100 | 120 | 160 | 200 | 240 | 270 | 300
Minimum thickness of member Fimn | [mimi] hes + 30 mm 2 100 mm Fler + 2dg
Table B2: Installation parameters of rebar
Size @8 &0 12 @16 | @20 @25 | @32
Mominal drill hole diameter @da | [mm] 12 14 16 20 25 32 40
Diameter of cleaning brush do| [mmn]} 14 14 19 22 29 40 42
et min = Bd
Depth of dnll hole hiz [ [mm [l B0 95 128 160 200 256
Minimum edge distance Coin | [P 35 40 50 65 B0 100 130
Minimum spacing Sin | [ 35 40 50 B5 B0 100 130
Minirmum thickness of member hein | [mimi] her + 30 mm = 100 mm Fier + Zido
J'I:e".-—us: = 2|:|d
Crepth of drill hole ha| [mm] 160 200 240 320 400 500 540
Minimum edge distance Cmin | [mim] BO 100 120 160 200 250 320
Minimum spacing B | [ B0 100 120 160 200 2 320
Minirum thickness of member hein | [mim] her + 30 mm 2 100 mim Rer + 2dg
Table B3: Cleaning
All diameters
- 2 x blowing
- 2 x brughing
- 2 x blowing
- 2 % brushing
- 2 % blowing
Table B4: Minimum curing time
M EP WM ES
Application temperature|Processing time| Load time Application temperature| Processing time | Load time
+5 to +10°C 10 mins 145 mins +15 to #20°C 15 mins 5 hours
+10 o +15°C B mins BS mins +20 to +25°C 10 mins 145 mins
+15to +20°C E mins 75 mins +25 to +30°C 7.5 mins 5 mins
+20 to +25°C & mins S0 mins +30 to +35°C 5 mings 50 miEns
+25 to +30°C 4 mins 40 mins +35 to +40°C 3.5 mins 40 mins
Processing teme refers to the highest temperature in the range. Processing teme refers to the highest temperature in the range.
Load time refers to the lowest temperature in the range. Load time refers to the lowest temperature in the range.
Cartridge must be conditioned to a minimum +3°C. Cariridge must be conditioned to a minmem +15°C.
I EVY
Application temperature|Processing time| Load time
=10 to -5°C 50 mins 12 hours
-2 to0°C S mins 100 mins
Do +5°C 10 mins 7S mins
+5 1o +20°C S mins o0 mins
+20°C 100 second 20 mins

VM EP, VM EW, VM ES

Intended use
Installation parameters
Curing time

Annex B 4
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Table C1: Design method TR 029

Charactenstic values of resistance to tension load of threaded rod

Steel failure — Characteristic resistance

Size ME& | M10 | M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 Maks | [kN] 15 23 34 63 98 141 [ 184 | 224
Partial safety factor ws' | [ 2.00
Steel grade 5.8 Maks | [KN] 16 | 29 | 42 [ 70 [ 123 | 177 | 230 | 281
Partial safety factor s -1 1,50
Steel grade 8.8 Maks | [kN] 20 [ 46 | 67 | 126 | 196 | 282 | 367 | 449
Partial safety factor ws'' | [ 1,50
Steel grade 10.9 Nexs| [KN] | 37 | 58 | B4 | 157 | 245 | 353 | 459 | 561
Partial safety factor el | [ 1.23
Stainless steel grade A2-70, A4-T0 Nexs | kW] | 26 [ 41 | 50 [ 110 [ 172 [ 247 [ 321 | 383
|Partial safety factor ws' | H 1,87
[Stainiess siee! orade A4B0 News| KNl | 29 | 46 | 67 | 126 | 106 | 282 | 367 | 449
|Partial safety factor we | [ 1,60
Stainless sieel grade 1.4529 Maks | [KN] 26 | 41 [ 59 [ 110 [ 172 [ 247 | 321 | 303
Partial safety factor we!!| H 1,50
Stainless steel grade 1.4565 Maes | KkN] | 26 | 41 [ 50 | 110 | 172 | 247 | 321 | 303
Partial safety factor ¥his ! -] 1,687

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | ms M0 M12]|M16] M20 | M24 | M27 [M30
Characteristic bond resistance in non-cracked concrete
|Dry and wet concrete e | MNmm? | 10 |95]95] 8 [85] 8 |[65]55
|Partial safety factor et H 1,82 S El
[Flooded hole w |MNmmA |85[75] 7 | 7 |65]|558] —
|Partial safety factor i’ H 2.1%
|[Factor for concrete C50/60 e [ 1
|combined pullout and concrete cone failure in cracked concrete C20/25
Size | mi0 | mi2 | mi16 | M20 | M24
Characteristic bond resistance in cracked concrete
|Dry and wet concrete me | MNmm3 | 45 [ 45 | 45 | 4 | 4
|Partial safety factor et [ 1,88
[Flooded hole me [MWmm3 | 45 [ 45 | 45 | 4 | 4
Partial safety factor Puac!! [ 213

C3037 1,12
Factor for cracked concrete  C40/50  we [-] 1,23

CH0/60 1,20
Splitting failure
Size M8 [M10 [M12 | M16] M20 [ M24] M27 | M30
Edge distance Cersp [mm] 1,50
Spacing Sersp [mm] 3,0h=
|Partial safety factor yrap! H 1.8

" In absence of national regulations

2 The partial safety factor =12 is included
3 The partial safety factor v»=1,4 is inciuded

VM EP, VM EW, VM ES

Performances
Design according to TR 029

Charactenstic resistance for tension loads - threaded rod

Annex C 1
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Table C2: Design method TR 029

Charactenstic values of resistance to tension load of rebar

Steel failure — Characteristic resistance

Size @8 | @10 | @212 | @16 | @20 | @25 | &332
|Rebar BSt 500 5 Mexs [kN] 28 43 62 111 173 | 270 | 442
|Partial safety factor s’ [] 14

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size | @8 [ @10 @12 | @16 | @20 | @as | @32
Characteristic bond resistance in non-cracked concrete
|Dry and wet concrete [ Nmm3 ] 11 | 95| 95| 9 | 85|85 ] 55
|Partial safety factor e [] 1,82
[Flooded hole v [NmmA | 11 Jo95]a5] 9 [85]85 ] 55
|Partial safety factor vt [ EEE]
|[Factor for concrete C50/60 We [ 1
Splitting failure
Size @8 | @10 | @2 | @16 | @20 | @25 | @3z
Edoge distance Corsp | [mim] 1,5her
Spacing Serzp | [mm] 3.0her
Partial safety factor e[ [ 1.8
" In absence of national reguiations
2 The partial safety factor v»=1,2 is included
3 The pariial safety factor y:=1,4 is inciuded
VM EP, VM EW, VM ES
Performances
Design according to TR 029 ARG S
Characteristic resistance for tension loads - rebar
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Table C3: Design method TR 029
Charactenstic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 [ M12 | M16 | M20 | M24 | M2T | M30
Steel grade 4.6 Wrxs | [KN] T 12 17 [ 3 49 | 71 a2 | 112
Partial safety factor e | [ 1,67

Steel grade 5.8 Vess [ [KNI| 9 | 15 [ 21 [ 39 | 61 | 88 | 115] 140
Partial safety factor st | [ 1,25

Steel grade 8.8 Vene | [KNJ | 15 | 23 [ 34 | 63 [ 98 [ 141 [ 184 | 224
Partial safety factor el 1,25

Steel grade 10.0 Vrxe| [KN]| 18 | 20 | 42 | 79 [ 123 | 177 | 230 | 281
Partial safety factor 'l | [ 1.5

Stainless sieel grade A2-70, A4-70 Vs KNI [ 13 ] 20 [ 30 [ 55 | 86 | 124 [ 161 [ 196
Partial safety factor el | [ 1.56

Stainless steel grade A4-80 Vane | [KN] | 15 | 23 [ 34 [ 63 | 98 [ 141 [ 184 | 224
Fartial safety factor el H 1.33

Stainless steel grade 1.4520 Wewe [ [KNJ | 13 | 20 [ 30 [ 55 [ 868 | 124 | 161 | 196
Partial safety factor e | 1,25

Stainless steel grade 1.4565 Wess | [KNJ] 13 | 20 | 30 | 55 | 88 | 124 | 161 | 196
FPartial safety factor vl | H 1.56

Steel failure with lever arm

Size WM& | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 MPree |[M.m]] 15 30 52 [ 133 ] 260 | 449 | 666 | 900
Partial safety factor s’ | 167

Steel grade 5.8 Mo [[Nml] 19 [ 37 | 66 | 166 [ 325 | 561 | 832 [1125
Partial safety factor Tuis" [ 1,25

Steel grade 8.8 MPrxs [[Nm]] 30 | 60 [ 105 | 266 | 519 [ 508 |1332|1799
Partial safety factor wis' | [H 125

Steel grade 10.9 Mores [INm]| 27 | 75 [ 131 [ 333 | 640 [1123[1664]2240
Fartial safety factor s [ 1,50

Stainless steel grade AZ-70, A470  M%sxe [[Nm]] 26 | 52 [ 92 | 233 | 454 | 786 (1165|1574
|FPartial safety factor yuis ! [-] 1,56

Stainless steel grade A4-80 Mores [INm]| 30 | 60 [ 105 [ 266 | 519 | 898 [1332]1799
Fartial safety factor s [ [ 133

Stainless steel grade 1.45290 M [[Nm]| 26 [ 52 [ 92 [233 [ 454 | 786 [1165]1574
Partial safety factor wis" | H 1,25

Stainless steel grade 1.4565 Merse [[Nm]| 26 | 52 | 92 [ 233 | 454 | 786 [1165[1574
Partial safety factor s =] 1,56

Concrete pryout failure

|Factor & from TR 0209 2

Design of bonded anchors, Part 5.2.3.3

Partial safety factor ot | [ 1.5

|concrete edge failure

Size | ma [M10 [M12 | M16 [ M20 | M24 | M27 | M30
See section 5.2 3 4 of Technical Report TR 029 for the Design of Bonded Anchors
|Partial safety factor ! | [ ] 1,5

 In absence of national regulations

VM EP, VM EW, VM ES

Performances Annex C 3
Design according to TR 029
Charactenshic resistance for shear loads - threaded rod
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Table C4: Design method TR 029
Charactenstic values of resistance to shear load of rebar

Steel failure without lever arm

Size @8 | @10 | @12 | @16 | @20 | @25 | @32
|Rebar BSt 500 5 Weke | [KN] 14 22 £y 55 86 136 | 221
|Partial safety factor el | [ 1,5

Steel failure with lever arm

Size &8 @10 | @12 | @16 | @20 | @25 | @32
Rebar BSt 500 S Merke [[N.m]] 33 G5 112 | 265 | 518 1013 | 2122
Partial safety Tactor st | [ 15

Concrete pryout failure
Factor & from TR 029

Design of bonded anchors, Part 5.2.3.3 £

[Partial safety facior e | M 15

Concrete edge failure

Size | @8 | @10 | @12 | @16 | @20 | @25 | @32
See section 5.2.3.4 of Technical Repori TR 029 for the Design of Bonded Anchors

Partial safety factor e’ | [ ] 15

" In absence of national regulations

VM EP, VM EW, VM ES

Performances Annex C 4
Design according to TR 029
Characteristic resistance for shear loads - rebar
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Table C5: Design method CEN/TS 1992-4
Charactenstic values of resistance to tension load of threaded rod

Steel failure — Characteristic resistance
Size ME | M10 | M12 | M16 [ M20 | M24 | M27 | M30
Steel grade 4.6 MNexs| KN] | 15 | 23 | 34 | 63 | @8 | 141 | 184 | 224
Partial safety factor i) [H 200
Steel grade 5.8 Maxs| [KN] | 18 | 29 | 42 | 79 | 123 | 177 | 230 | 281
Partial safety factor s H 1,50
Steel grade 8.8 Neaxs | [KN] | 20 | 46 | 67 | 126 | 196 | 282 | 367 | 449
|Fartial safety facior ws | [ 1,50
Steel grade 10.9 Mrks | [KN] 37 | 58 | B4 | 157 [ 245 | 353 | 450 | 561
Partial safety factor i) -] 133
Stainless sieel grade A2-70, A470 Nrxs| [WN] [ 26 [ 41 [ 59 [ 110 [ 172 [ 247 [ 321 [ 393
|Fartial safety factor e 127
|Stainless steel grade A4-80 Maxs| [kN] | 29 | 46 | 67 | 126 | 186 | 282 | 367 | 449
|Partial safety factor s [ [ 1,60
Stainless steel grade 1.4529 Nexs| RN | 26 | 41 [ 59 [ 110 ] 172 | 247 [ 321 | 393
FPartial safety factor e | H 1,50
Stainless steel grade 1.4565 Mees| [kN] | 26 | 41 | 59 [ 110 172 [ 247 | 321 [ 383
Partial safety factor we!l | [ 1,87
Combined pullout and concrete cone failure in non-cracked concrete C20/25
Size [ ma Tm10miz]mi6 [mM20 [ M24 [ M27 [M30
Characteristic bond resistance in non-cracked concrete
|Dry and wet concrete e | [Mmm3 | 10 (o585 9 [85] & [65]55
Fartial safety factor Yaael! I-1 1,82 2,13
Flooded hole wm | MWmm3 |85 [765] 7 ] 7 [6565][55 | ——
|Partial safety factor ! ] 213
Factor for concrete C50/60 We -1 1
Factor according to CENTS 1992-4-5 Section 6.2 2 ks 10,1
Combined pullout and concrete cone failure in cracked concrete C20/25
Size | m10 [ m12 | mi6 | m20 [ ma4
Characteristic bond resistance in cracked concrete
[Dry and wet concrete e | Nmm3 | 45 | 45 | 45 | 4 | 4
|Partial safety factor ! [5] 1,87
|[Flooded hole wm | [NimmT 45 | 45 | 45 | 4 | 4
|Partial safety factar e’ H FEE]

C303T7 1.42
Factor for cracked concrete  C40/550  ux -1 1.23

CHOG0 1.20
|[Factor according to CENTS 1852-4-5 Section §.2.2 k= 7.2
Concrete cone failure
Size M8 [M10 [M12[M16 [M20 [ M24 [M27 [ M30
[Factor according to CENTTS 199245 Section 623 41— 101 ——
Edge distance Cern mm] 1, 5her
Spacing SerN mim] 3,0Ner
Splitting Tailure
Edge distance Corsp [mm] 1. 5N
Spacing Scrap [mm] 3,00
Partial safety factor Frasp ! H 1.8

% In absence of national regulations
4 The partial safety factor y;=1,2 is included
H The partial safety factor »=1.4 is included

VM EP, VM EW, VM ES

Performances Annex C 5
Design according to CEN/TS 1992-4
Charactenstic resistance for tension loads - threaded rod
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Table C6: Design method CEN/TS 19924
Charactenstic values of resistance to tension load of rebar

Steel failure — Characteristic resistance

Size g8 | @10 | @12 | @16 | 920 | @25 | @32
[Rebar BSt 600 S Mexs [kN] 28 43 G2 111 173 | 270 | 442
Partial safety factor Yais!) [] 1,4

Combined pullout and concrete cone failure in non-cracked concrete C20/25

Size

| o

[ @10 [ @12 | @16 | @20 | @25 | @32

Characteristic bond resistance in non-cracked concrete

|Dry and wet concrete e |[Nmm] 11 [ 95 ]85 ] 9 [ B85 |85 | 655
|Partial safety factor ) [-] 1.82

[Fiooded hole we |[Wmnf]] 11 [ 95 [ 95| @ | B85 | 85 | 55
|Partial safety factor e & 2,13

|Factor for concrete C50/60 e [-] 1

|Fac1c>r according to CENTS 1992-4-5 Section 622 ks 10,1

Concrete cone failure

Size @8 | @10 ]| @12 | @16 | @20 | @25 | @32
|Factor according to CEMITS 1952-4-5 Seclion 623 Ky 10,1

Edoge distance Coreny [mm] 1,5hes

Spacing Serny  [mm] 3.0her

Splitting failure

Edge distance Corsp | [mim] 1.5

Spacing Sersn | [mim] 3.0her

Partial safety factor Twisp®) [-] 1.8

% In absence of national regulations
A The partial safety factor y,=1.2 is included
# The partial safety factor =14 is included

VM EP. VM EW, VM ES

Performances
Design according to CEN/TS 1992-4

Charactenstic resistance for tension loads - rebar

Annex C &
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Table C7: Design method CEN/TS 1992-4

Charactenstic values of resistance to shear load of threaded rod

Steel failure without lever arm

Size M8 | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 Veks [ KNI | 7 12 |17 | 31 | 48 | T a2 | 112
Partial safety factor sl | H 1,67

Steel grade 5.8 Ves | [KNJ] 9 | 15 | 21 | 38 | 61 | 88 [ 115 140
Partial safety factor s’ | [ 1,25

Steel grade 8.8 Vemz | [KN] ] 15 | 23 | 34 | 63 | 88 | 141|184 | 224
Partial safety factor el | [ 1.25

Steel grade 10.9 Vaxs | [KNJ] 18 | 29 | 42 [ 79 | 123 [ 177 | 230 | 281
Fartial safety factor el [H 1.5

Stainless steel grade AZ-70, A4-TO Ves | [KN] | 13 | 20 [ 30 ] 55 | 86 [ 124 | 161 | 196
Fartial safety factor e’ [H] 1,56

Stainless steel grade A4-80 Vers | [KN]] 15 | 23 | 34 | 63 | 98 [ 141 | 184 | 234
Partial safety factor e’ | [ 1,33

Stainless steel grade 1.4529 Vexe | [KNT] 13 | 20 | 30 | 55 | 86 [124 [ 161 | 196
FPartial safety factor e | [ 1,25

Stainless sieel grade 1.4565 Vees | [KN]J] 13 | 20 | 30 [ 55 | 86 [ 124 | 161 | 196
Partial safety factor et | [ 1,56

Dsctility factor according to ko 0.8

CEMNTS 1992-4-5 Section 6.3.2.1 '

Steel failure with lever arm

Size M2 | M10 [ M12 | M16 | M20 | M24 | M27 | M30
Steel grade 4.6 MPrs |[Nm]) 15 | 30 | 52 [ 133 | 260 [ 449 | 666 | 900
Partial safety factor st | [ 1,67

Steel grade 5.8 MPree [[Nm]] 19 | 37 | 66 | 166 | 325 | 561 | 832 | 1125
Partial safety factor uts ) [-] 1.25

Steel grade 8.8 M [[Mm]] 30 | 60 [ 105 | 266 [ 519 | 898 [1332[1799
|Partial safety factor s | [ 1.25

Steel grade 10.9 MPres [INMI] 37 | 75 [ 131 ] 333 | 649 [ 11231664 | 2245
Partial safety factor wus' | [ 1,50

Stainless sicel grade A2-T0, A4-TO Mz |[[Nm]] 26 | 52 | 92 | 233 | 454 | 786 [1165[1574
Partial safety factor s ) ] 1,56

Stainless sieel grade A4-80 Mmxs |[[Mm]| 20 | 60 | 105 | 266 | 519 | 8598 |1332|1?9_9
|Partial safety factor " | [ 33

Stainless steel grade 1.4529 Mg [[Nm]] 26 | 52 | 92 | 233 [ 454 | 786 [1165]1574
Partial safety factor s’ | [ 1,25

Stainless sieel grade 1.4565 Mo [[Nm]] 26 | 52 | 92 | 233 | 454 | 786 [1165[1574
Partial safety factor Paas ™ [ 1,56

Concrete pryout failure

|Factor according to CEMNITS 1952-4-5 ks 20

Section 6.3.3 .

Partial safsty factor wal! [ [H 15

|Concrete edge failure

Size Mz [ M10 | M12 | M16 [ M20 [ M24 | M27 [ M30
See section 6.3.4 of CEN/TS 1992-4-5

Effeciive length of anchor I |[[mm] ls = min{her 8 dnom)

Cutside diameter of anchor Oom [[mm]] 8 JAO ] 12 [ 6] 20 24 [ 27 ] 30
Fartial safety factor ! | [ 1.5

" In absence of national regulations

VM EP. VM EW, VM ES

Performances
Design according to CENTS 19924

Charactenstic resistance for shear loads - threaded rod

Annex C T
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Table C8: Design method CEN/TS 1992-4

Characternistic values of resistance to shear load of rebar

Steel failure without lever arm

Size @e | @0 | @12 | &16 | @20 | @25 | @32
Rebar BSt 500 5 Vess | [KN] | 14 22 31 55 a6 135 | 221

|Partial safety factor el | [ 15

Diuctility factor acccu’dir_g o s 08

CEMNTS 1992-4-5 Section 6.3.2.1 v

Steel failure with lever arm

Size @e | @0 | @12 | @16 | @20 | @25 | @32
Rebar BSt 500 5 WPree [[M.m]] 33 65 [ 112 | 265 | 518 | 1013 | 122
|Partial safety factor st | H 1.5

Concrete pryout failure

Factor according to CENTS 1992-4-5 ks 20

Section 6.3.3 :

Fartial safety facior we'! [ [H 15

[Concrete edge failure

Size | @28 | @10 | @12 | @16 | @20 | @25 | @32
See section 6.3.4 of CENITS 1892-4-5

|Effective length of anchor ko [Imm] lr = min{hes 8 daom)

Dutside diameter of anchor Oom [mml] 8 [ 10 | 12 [ 16 [ 20 | 24 | 30

Fartial safety factor e’ | [ 1.5

" In ab=ence of national regulations

VM EP, VM EW, VM ES

Performances
Design according to CENITS 1992-4
Charactenstic resistance for shear loads - rebar

Annex C 8
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Table C9: Displacement of threaded rod under tension and shear load

Anchor size

| me [ m10 | m12 | m16 | m2o | m24 | m27 | m3o

Mon-cracked concrete

Tension load Fl N 62 | 79 | 110|150 | 238 | 208 | 277 | 458
Displacement G | [mmid 03 |03 |03 [ 03| o4 |05 |05 05
One | [mm] 05 [ o5 [ o5 [ o5 | o5 |05 | 05 | 05
Shear load Fl N 31 | 50 | 72 (135 210|303 | 304 | 480
Displacement | [mm] 15 |15 | 15 | 15 | 20 | 25 | 25 | 25
Bu=| [mm] 23 [ 23| 23 | 23] 30| 38 | 238 | 38
Cracked concrete
Tension load F| [kN] —| 51 | 74 | 131 | 205 | 246 | __—
Displacement om| (mm] | — | 04 (07 (07 |07 |06 | __—
VM EP, VM EW, VM ES
Annex C 9

Performances

Displacement for threaded rod
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Table C10: Displacement of rebar under tension and shear load

Rebar size | @8 | @10 | @12 | @16 | @20 | @25 | @32
Mon-cracked concrete
Tension load Fl 79 | 99 [ 139 ]| 238 [ 208 | 556 | 55,6
Displacement Ona [rramn] 03 03 03 0.4 0.4 0.5 0.5
ou-| tmml | 05 [ 05 [ o5 [ o5 [ o5 [ o5 | o5
Shear load Fl mn 59 | 93 [ 133 [ 237 [ 370 [ 579 | 948
Displacement ow| (mmi | 03 [ 04 [ 04 [ 04 [ 04 | 05 | 09
ov=] tmm] | 05 [ o6 | 06 | 06 [ 06 [ 08 | 14
VM EP, VM EW, VM ES
Performances Annex C 10

Displacement for rebar
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Table C11: Characteristic values of resistance under seismic action category C1 for threaded rods

Size [ M0 | M1z | m16 | m20 | m24
Tension load

Steel failure
Characteristic resistance grade 4.6 Mrkssais | [HKM] 23 34 [ 83 | 88 | 14
Fartial safety factor Trs!) [-1 2.00
Characteristic resistance grade 5.8 Nessseis | [KN] 29 42 | 79 | 123 | 177
Partial safety factor yus'l = 1.50
Characteristic resistance grade 8.8 Mrk.s.zeis [kN] 46 67 | 126 | 1896 | 282
Partial safety factor Tl -] 1,50
Characteristic resistance grade 10.9 Mrksseiz | [kN] 54 B4 | 157 | 245 | 353
Partial safety factor s B 1,33
Characteristic resistance A2.70, A4-T0  [Nexceas | [kMN] 41 5g | 110 [ 172 | 247
Partial safety factor Ths') ] 1.87
Characieristic resistance A4-80 Nrksseis | [kN] 45 67 | 126 | 196 | 282
Partial safety factor yme!) H 1.60
Characteristic resistance 1.4529 MNrkssas | [kN] 4 B | 110 [ 172 | 247
Partial safety factor Trs') - 1,50
Characteristic resistance 1.4565 N FK.5.eels kN] 41 By | 110 | 172 | 247
Partial safety factor yust) H 1.87
Combined puﬁ-nm and concrete cone failure

Dry and wet concrete mes=sct | [WmmE] 35 35 | 35 | 35 | 35
Partial safety factor et [1 1,82

Flooded hole trasssct | [NMMmM2]| 3,5 35 | 35 | 35 | 35
Partial safety factor Trac! [ 213

Shear load

Steed failure without lever arm
Characteristic resistance grade 4.6 Venssas | [KN] L 0 [ 23 [ 30 | 40
Partial safety factor Trs') [ 1,67
Characteristic resistance grade 5.8 Ve s s kN] g 12 [ 28 | 38 [ 51
Partial safety factor s -1 1,25
Characteristic resistance grade 8.8 Vesses | [KN] 14 21 [ 45 | 61 | 81
Partial safety factor i) 1 1.25
Characteristic resistance grade 10.9 Versszs | [kN] 18 26 | 88 [ 7 | 101
Partial safety factor yms') H 1,50
Characteristic resistance 22-70, 84-T0  |Vewsses [kN] 12 18 | 39 | &3 [ M1
Partial safety factor sl [-1 1,56
Characteristic resistance A4-80 Versses | [KN] 14 21 [ 45 | 61 | 81
Partial safety factor s [ 1,33
Characteristic resistance 1.4529 Verszes | [KN] 12 18 | 38 | 63 [ 71
Partial safety factor Tras!) -1 1,25
Characteristic resistance 1.4565 Versses | [KN] 12 18 | 39 | 83 [ 71
Partial safety factor Tis'! i 1,56

% in absence of national regulations

B The partial safety factor y.=1,2 is included

¥ The partial safety factor =14 is included

Mote: Rebars are not qualified for seismic design

VM EP, VM EW, VM ES
Performances Annex C 11

Reduction factors for seismic design
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