CE fischer

SUORITUSTASOILMOITUS

DoP 0418

fischer FIS V Plus injektointi jarjestelmalle (injektioankkureiden kiinnitys betoniin) Fl
1. Tuotetyypin yksil6llinen tunniste: DoP 0418

Jalkikateen tehtéviin kiinnityksiin halkeilevassa tai halkeilemattomassa betonissa,
katso lisdys, erityisesti liitteet B1 - B14.

3. Valmistaja: fischerwerke GmbH & Co. KG, Otto-Hahn-Strae 15, 79211 Denzlingen, Saksa

4. Valtuutettu edustaja: -

5. Suoritustason pysyvyyden arvioinnissa ja varmenta- 1

misessa kaytetty jarjestelméa/kaytetyt jarjestelmat:

6. Eurooppalainen arviointiasiakirja: EAD 330499-02-0601
Eurooppalainen tekninen arviointi: ETA-20/0603; 2026-04-29
Teknisesta arvioinnista vastaava laitos: DIBt- Deutsches Institut fiir Bautechnik
limoitettu laitos/ilmoitetut laitokset: 2873 TU Darmstadt

7. limoitettu suoritustaso/ilmoitetut suoritustasot:
Mekaaninen kestévyys ja vakaus (BWR 1)
Tyypillinen kestavyys kuormitukselle (staattinen ja lahes staattinen kuormitus):
1) Teraksen murtokuorma: katso lisays, erityisesti liitteet C1-C4
2) Ulosvetoarvon ja betonikuorman varmuuskerroin: katso lisdys, erityisesti liitteet C5-C11
3) Betonimassan murtokuorma: katso lisdys, erityisesti liite C5
4) Reunaetaisyys halkeamien estdmiseksi kuormituksessa: katso lisdys, erityisesti liitte C5
)
)
)

5) Kestavyys: katso lisays, erityisesti liitteet C5 - C11
6) Maximi asennusmomentti: katso lisdys, erityisesti liitteet B3, B4, B5, B7
7) Pienin reuna- ja keskinais etaisyys: katso lisdys, erityisesti liitteet B3 - B9

Tyypillinen kestéavyys leikkauskuormalle (staattinen ja ndenndisstaattinen kuormitus):
8) Teraksen murtokuorma: katso liséys, erityisesti liitteet C1-C4
9) Taivutusvoiman murtokuorma: katso lisdys, erityisesti liitte C5

10) Betonireunan murtokuorma: katso lisdys, erityisesti liitte C5

Siirtymat lyhyt-kestoisessa ja pitka-kestoisessa kuormituksessa:
11) Siirtymat lyhyt-kestoi ja pitka-kestoi kuormituksessa: katso lisdys, erityisesti liitteet C12, C13
12) Teraskuituvahvisteisen betonin kestavyys: NPD

Ominainen kestavyys ja siirtymaét seismisille suoritusluokille C1 ja C2:

13) Kestavyys kuormitukselle, siirtymat, luokka C1: katso lisdys, erityisesti liitteet C14,C16,C17
14) Kestévyys kuormitukselle, siirtymét, luokka C2: katso lisdys, erityisesti liitteet C15,C16,C18
15) Leikkauskuorman kestévyys, siirtymét, luokka C1: katso lisdys, erityisesti liitteet C14,C16,C17
16) Leikkauskuorman kestavyys, siirtymat, luokka C2: katso lisdys, erityisesti liitteet C15,C16,C18

Turvallisuus tulipalon sattuessa (BWR 2)
17) Reaktio paloon: Luokka (A1)

Palonkestavyys:

18) Palonkestavyys ennen terdksen murtumista (vetokuorma): katso lisdys, erityisesti liitteetC19, C20
19) Liiman kestéavyys palo-olosuhteissa: katso lisdys, erityisesti liitteC21

20) Palonkestavyys ennen terdksen murtumista (leikkauskuorma): katso lisdys, erityisesti liitteet C19, C20

Hygienia, terveys ja ymparisté (BWR 3)

21) Vaarallisten aineiden pitoisuus, paastét ja / tai vapautuminen: NPD

8. Asianmukainen tekninen asiakirja ja/tai tekninen -
erityisasiakirja:

Edella yksildidyn tuotteen suoritustaso on ilmoitettujen suoritustasojen joukon mukainen. Tdma suoritustasoilmoitus on asetuksen (EU) N:o 305/2011 mukaisesti annettu
edelld iimoitetun valmistajan yksinomaisella vastuulla.

Valmistajan puolesta allekirjoittanut:

Dieter Pfaff, Kansainvélisen tuotantoliiton ja laadunhallinnan johtaja

Tumlingen, 2026-05-05

Tama suoritustasoilmoitus on laadittu useilla kielilla. Jos tulkinnasta syntyy erimielisyyttd, englanninkielinen versio on aina katsottava ensisijaiseksi.
Lisays sisaltaa vapaaehtoisesti ilmoitettua ja tdydentévaa englanninkielista tietoa, joka ylittaa (kielesté riippumatta maaritellyt) lakiséateiset vaatimukset.
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Translation guidance Essential Characteristics and Performance Parameters for Annexes
Kaannosopas oleellisten piirteiden ja suorituskyvyn parametrien liitteille

fischer

Mechanical resistance and stability (BWR 1)
Mekaaninen kestavyys ja vakaus (BWR 1)

Characteristic resistance to tension load (static and quasi-static loading):
Tyypillinen kestavyys kuormitukselle (staattinen ja lahes staattinen kuormitus):

1 [Resistance to steel failure:
Terdaksen murtokuorma:

Nris [kN]

2 [Resistance to combined pull- out and concrete cone failure:
Ulosvetoarvon ja betonikuorman varmuuskerroin:

Try @nd/or Try, 100 [N/mm?],
We, Wusus,lllsus,mo [-] (BF)

Resistance to pull-out failure:

Nry,p @nd/or Ngg p, 100 [KN], W [-] (BEF)

3 |Resistance to concrete cone failure:
Betonimassan murtokuorma:

CerN [mm], kcr,Nx kut:r,N [']

Kestavyys:

4 |Edge distance to prevent splitting under load: Cor,sp [MM]
Reunaetéisyys halkeamien estiamiseksi kuormituksessa:
5 [Robustness: Vinst [-]

6 [Maximum installation torque:
Maximi asennusmomentti:

max Tinst [NmM] (BF)

Installation torque:

Tinst [NM] (BEF)

7 [Minimum edge distance,spacing and member thickness:
Pienin reuna- ja keskinais etaisyys:

Cins Smins Nenin [MM]

Characteristic resistance to shear load (static and quasi-static loading):
Tyypillinen kestavyys leikkauskuormalle (staattinen ja ndennéisstaattinen kuormitus):

8 |Resistance to steel failure:
Teraksen murtokuorma:

VCris [KNJ, M gics INm], k7 [-]

Betonireunan murtokuorma:

9 |Resistance to pry-out failure: ks [-]
Taivutusvoiman murtokuorma:
10 [Resistance to concrete edge failure: dnoms It [mm]

Displacements under short-term and long-term loading:
Siirtymat lyhyt-kestoisessa ja pitka-kestoisessa kuormituksessa:

11 |Displacements factors under short-term and long-term loading:
Siirtymat lyhyt-kestoi ja pitka-kestoi kuormituksessa:

8¢, O [mm/(N/mm2)] or [mm/kN]

12 [Resistance in steel fibre reinforced concrete:
Teraskuituvahvisteisen betonin kestéavyys:

Description

Characteristic resistance and displacements for seismic performance categories C1 and C2:
Ominainen kestavyys ja siirtymét seismisille suoritusluokille C1 ja C2:

13 |Resistance to tension for seismic performance category C1
Kestavyys kuormitukselle, siirtymat, luokka C1:

Nrs.c1[kN] (all)

Tri.c1 [N/mm?] (BF)
Nrip.c1 [kN] (BEF)

14 |Resistance to tension and displacements for seismic performance category C2

Kestavyys kuormitukselle, siirtymat, luokka C2:

Neks.c2 [kN] (all)

Tr.c2 [N/mm?] (BF)
Nrip.c2 [KN] (BEF)

B ca(50%), On,ca(100%) [Mm] (all)

15 [Resistance to shear for seismic performance category C1
Leikkauskuorman kestavyys, siirtymét, luokka C1:

Veiscr [KN] (all)

16 [Resistance to shear load and displacements for seismic performance category C2
Leikkauskuorman kestavyys, siirtymét, luokka C2:

Vris,c2 [kN] (all)
By c2(50%), Ov,c2(100%) [Mm] (all)

Safety in case of fire (BWR 2)
Turvallisuus tulipalon sattuessa (BWR 2)

17 [Reaction to fire
Reaktio paloon:

Class

Luokka (A1)

Resistance to fire
Palonkestavyys:

Liiman kestavyys palo-olosuhteissa:

18 |Fire resistance to steel failure (tension load): Nri s [KN]
Palonkestéavyys ennen terdksen murtumista (vetokuorma):
19 |Bond resistance under fire conditions: Kiip (0) [,

TR (8) [N/mm?]_ (BF)

2

o

Fire resistance to steel failure under shear loading:
Palonkestéavyys ennen terdksen murtumista (leikkauskuorma):

Vi sii [KNT, MRy . [Nm]

Hygiene, health and the environment (BWR 3)
Hygienia, terveys ja ymparisté (BWR 3)

21 [Content, emission and/or release of dangerous substances:
Vaarallisten aineiden pitoisuus, paastot ja / tai vapautuminen:

Description/Level

Fischer DATA DOP_ECs_V111.xIsm

Appendix 0



Specific Part

1

3.1

3.2

3.3

Technical description of the product

The "fischer injection system FIS V Plus" is a bonded fastener consisting of a cartridge with
injection mortar according to Annex A5 and a steel element according to Annex A1 to A4.

The steel element is placed into a drilled hole filled with injection mortar and is anchored via the
bond between metal part, injection mortar and concrete.

The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European Assessment
Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 and/or 100 years. The
indications given on the working life cannot be interpreted as a guarantee given by the producer,
but are to be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance to tension load (static and

. . ; See Annex C1to C11, B3 to B9
quasi-static loading)

Characteristic resistance to shear load (static and

: . ; See Annex C1 to C4
quasi-static loading)

Displacements under short-term and long-term

; See Annex C12 to C13
loading
Chara_cterlstlc resistance and.dlsplacements for See Annex C14 to C18
seismic performance categories C1 and C2
Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1
Resistance to fire See Annex C19 to C21
Hygiene, health and the environment (BWR 3)
Essential characteristic Performance

Content, emission and/or release of dangerous

No performance assessed
substances
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Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with EAD 330499-02-0601 the applicable European legal act is: [96/582/EC].
The system to be applied is: 1
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Installation conditions part 1

fischer Anchor rod FIS A / RG {Anchor rod) and
commercial standard threaded rod {(Threaded rod)

Pre-positioned installation

s
%

7

(annular gap filled with mortar)

Pre-positioned or push through installation with subsequently injected fischer filling disc

thix thickness of fixture

e / e
/ // It
NV
S S S
ho 2 hes lﬁx
Figures not to scale
ho = drill hole depth he = effective embedment depth

fischer injection system FIS V Plus

Product description
Installation conditions part 1

Annex A1
Appendix 3/ 44




Installation conditions part 2

Pre-positioned installation

fischer internal threaded anchor RG M | (fischer RG M I)

yd

7

N

%
%

S

ho 2 her

b

Pre-positioned installation with subsequently injected fischer filling disc (annular gap filled with mortar)

T
N s

Figures not to scale

ho drill hole depth

thickness of fixture

thx

he = effective embedment depth

fischer injection system FIS V Plus

Product description
Installation conditions part 2

Annex A2
Appendix 4 / 44




Installation conditions part 3

fischer internal threaded anchor FIS IG (fischer FIS I1G)

Pre-positioned installation

/

ho 2 haf tﬁx

e
N0
A |
// % I - - 7
s /
/ NS
hOZhef tﬁx
Figures not to scale
ho = drill hole depth he = effective embedment depth
tx = thickness of fixture
fischer injection system FIS V Plus
Product description Annex A3
Installation conditions part 3 Appendix 5 / 44




Installation conditions part 4

Reinforcing bar

_éVIIIIIIIIIIIIIIIIIIIIIIIIIIIIIA
R R Rk

fischer rebar Anchor FRA (fischer FRA)

Pre-positioned installation

7

Figures not to scale

ho

drill hole depth het
thickness of fixture hnom

effective embedment depth

thix overall fastener embedment depth in the concrete

fischer injection system FIS V Plus

Product description Annex A4
Installation conditions part 4 Appendix 6 / 44




Overview system components part 1

Injection cartridge (shuttle cartridge) with sealing cap; Sizes: 360 ml, 825 ml

Imprint: fischer FIS V Plus or FIS VW Plus High Speed or

FIS VS Plus Low Speed, processing notes, shelf-life, piston travel scale
(optional), curing fimes and processing times {depending on temperature),
hazard code, size, volumelfweight

|||||I|||||||||I|||||||||I||[||||||I||||||||||||||||||||||||||||||||||‘|||||||||||||||||||’||||[||||‘n|||||||‘1m||||||||||||||||||||I|||||||||||||||||||I|||||||||||||||||||I|||||

Injection cartridge (coaxial cartridge) with sealing cap; Sizes: 100 ml, 150 ml, 300 ml, 380 ml, 400 ml,
410 mi

Imprint: fischer FIS V Plus or FIS VW Plus High Speed or

FIS VS Plus Low Speed, processing notes, shelf-life, piston travel scale

) (optional), curing times and processing times (depending on temperature),
hazard code, size, volume/weight

||||||||||||||||||||||||||||||’n|||||||‘||||Im|‘|||||||||||||||||||||||||||||||||||||||||||1|||||’|||1|||||‘|||||||||||||||||||‘nnluu'unlnn‘nulnn‘||||||||||||||||||||

Static mixer FIS MR Plus for injection cartridges up to 825 mi

e —— —
Static mixer FIS JMR for injection cartridges of 825 ml
Th
~ |
N — 4 L ) _ _ B} |
1
Injection adapter and extension tube @ 9 for static mixer FIS MR Plus;
Injection adapter and extension tube @ 9 or @ 15 for static mixer FIS JMR
DI ——
Cleaning brush BS
Blow-out pump AB G Compressed-air cleaning tool ABP
fischer s
Figures not to scale
fischer injection system FIS V Plus
Product description Annex A5
Qverview system components part 1; Appendix 7 / 44
cartridges / static mixer / cleaning tools / injection adapter




Overview system components part 2

Anchor rod / Threaded rod
Size: M6, M8, M10, M12, M16, M20, M24, M27, M30

fischer RG M|
Size: M8, M10, M12, M16, M20

fischer FIS IG
Size: M5, M6, M8, M10, M12, M16, M20

|
L S D T

Screw / anchor rod / threaded rod / washer /! hexagon nut

oo 6

e

-

e
—

fischer filling disc with injection adapter

OF -

fischer centering clip DD-S / DD-E

A

Reinforcing bar
Nominal diameter: ¢8, $10, $12, ¢14, $16, $20, $25, $28

R R R R

fischer FRA, FRA HCR
Size: M12, M16, M20, M24

Figures not to scale

fischer injection system FIS V Plus

Product description Annex A6

Qverview system components part 2; metal parts, fischer centering clip, Appendix 8 / 44
injection adapter




Table A7.1: Materials

Part |Designation Material
1 [|Injection cartridge Mortar, hardener, filler
Steel Stainless steel R re sﬁ'si,?gn(t:g;;%sliﬁi%R
Steel grade zinc plated (zp, hdg) acc. to EN 10088-1:2023 acc. to EN 10088-1:2023
Corrosion resistance class Corrosion resistance class
CRC Ill acc. to CRCV acc. fo
EN 1993-1-4:2006+A1:2015 | EN 1993-1-4:2006+A1:2015
Property class Property class 50, 70 or 80; Property class 50, 70 or 80,
4.8, 5.8 or 8.8; EN ISO 3506-1:2020 EN ISO 3506-1:2020 or
EN 1SO 898-1:2013 1.4401; 1.4404; 1.4578; property class HCR 70 with
Anchor rod / zp 25 um, EN ISO 4042:2022) ¢ 4571; 1.4439; 1.4362; fue2 560 N/mm?;
2 e e | SN Slin gavanised 2 J0Ma| 1.4062; 1.4662; 1.4462; 1.4565;1.4529;
) 2 EN 10088-1:2023 EN 10088-1:2023
fuk < 1000 N/mm P 5 < >
As > 12 % fracture fue = 10(30 N/mm le.)k < 1080 N/mm .
elongation " As > 12 % fracture As > 12 % fracture elongation
elongation ¥
zinc plated =2 5 pm, 1.4401; 1.4404; 1.4565; 1.4529;
3 Washer EN ISO 4042:2022 1.4578; 1.4571; EN 10088-1:2023
ISO 7089:2000 or hot dip galvanised = 40 pm 1.4439; 1.4362;
EN ISO 10684:2004+AC:2009 EN 10088-1:2023
Property class 5 or 8 acc. Property class 50, 70 or 80 Property class
EN IS(ID ?%8;252022 acc. EN ISO 3506-2:2020 50, 70 or 80 acc.
4 |Hexagon nut ZInc pated = 3 Jm, 1.4401; 1.4404; 1.4578; EN ISC 3506-2:2020
9 o hoﬁ;‘p‘gg \fac:ﬁsé%joazio um|  14571; 1.4439; 14362 1.4565; 1.4529;
EN ISO 10884:2004+AC 2009 EN 10088-1:2023 EN 10088-1:2023
Property class 5.8 Property class 70 Property class 70
fischer RG M1 / EN ISC 898-1:2013 EN IS0 3506-1:2020; EN ISC 3506-1:2020
5 FIS IG zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; 1.4565; 1.4529;
EN ISC 4042:2022 1.4571; 1.4439; 1.4362; EN 10088-1:2023
EN 10088-1:2023
Commercial Property class 5.8 or 8.8; Property class 70 Property class 70
standard screw or EN ISO 898-1:2013 EN ISO 3506-1:2020 EN ISO 3506-1:2020
6 Anchor rod / zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; 1.4565; 1.4529;
Threaded rod for EN ISC 4042:2022 1.4571; 1.4439; 1.4362; EN 10088-1:2023
fischer RG M | As > 8 % fracture elongation EN 10088-1:2023 As > 8 % fracture elongation
/FIS I1G As > 8 % fracture elongation
- . zinc plated = 5 pm, 1.4401; 1.4404; 1.4578; 1.4565;1.4529;
; [ischer flling disc EN ISO 4042:2022 1.4571: 1.4439; 1.4362; EN 10088-1:2023
DIN 6319-G or hot dip galvanised = 40 pm EN 10088-1:2023
EN ISO 10684:2004+AC:2009
EN 1892-1-1:2004 and AC:2010, Annex C
8 [Rebar Bars and de-coiled rods, class B or C with fy« and k according to NDP or NCI
according to EN 1992-1-1/NA; fuc = fic = K - fx (As > 8 %) 1)
1.4401, 1.4404, 1.4571, 1.4578, 1.4439, 1.4362
Rebar part: ! ! o . . i’ !
Bars and de-coiled rods class B or C :é:%?:nﬁcéutgs?\éégoﬁf'1 2023 Corrosion
with fy and k according to NDP or NCI1ac¢, to EN 1993-1-4:2006+A1:2015
9 [fischer FRA of EN 1992-1-1:2004+AC:2010 1.4565; 1.4529 acc. to EN 10088-1:2023 Corrosion
fuk = fix = K - fyx (As > 8 %) resistance class CRC V
Threaded part: Property class 80 acc. to EN 1993-1-4:2006+A1:2015
EN 1SO 3506-1:2020 fux < 1000 N/mm?; fracture elongation As > 8 %

D Fracture elongation As > 8 %, for applications without requirements for seismic performance category C1 or C2

fischer injection system FIS V Plus

Product description Annex A7
Materials Appendix 9 / 44




Specifications of intended use part 1
Table B1.1:  Overview use and performance categories

FIS V Plus with ...
Anchorrod |fischer RG M | | fischer FIS |G |Reinforcing bar| fischer FRA
Threaded rod
533559555595533 535505 v ]
Hammer drilling
with standard drill  sesssssssoomm—— all sizes
bit
Hammer drilling =
with hollow drill bit I
(fischer ,FHD*, Heller ,Duster Nominal drill bit diameter (do)
Expert‘; Bosch ,Speed Clean®; 12 mm to 35 mm
Hilti ,TE-CD, TE-YD",
DreBo ,D-Plus”, DreBo ,D-Max")
Tables: Tables:
uncracked | all 1Ay 3" Al rapes: cat | 2 |rables: Tables:
concrete | sizes sizes sizes
. . C5.1 C2.1 C5.1 C41 C4.2
Static and quasi all all
static load, in M8 ce.1 C5.1 sizes C6.1 ¢ 10 5.1 sizes C5.1
’ cracked | C7.1 5 | €91 SO I €101 C111
concrete M:(B)O cs1 | — [c122 C8.1 ‘2’8 C13.1 C13.2
c12.1 ci21| ¢
M10 Tables:
C14.1
C1| to
o C16.1
Seismic M30
C17.1
performance : -2) 22) 22 2
category M12 Tables:
1 C15.1
Cc2" | M16 C16.1
M20 )
C18.1
dry or wet .
Use I1 concrete all sizes
catego i
9ory g Water 'ﬂ:ﬁg M12 to M30 all sizes M8-M20 ) 2
_Resistan?e to fire c19
in concrete N _ C20 2 2 2 2
(only hammer drilling with c21
standard / hollow drill bits)
Installation direction D3 (downward and horizontal and upwards (e.q. overhead) installation)
Installation temperature Timin =-10 °C t0 Timax = +40 °C
Temperature o o (max. short term temperature +80 °C;
In-service range | -40°C10+80°C max. long term temperature +50 °C)
temperature o
p Temperature -40 °C to +120 °C (max. short term temperature +12°0 C,
range Il max. long term temperature +72 °C)

) Not for FIS VW Plus High Speed and FIS VS Plus Low Speed
2) No performance assessed

fischer injection system FIS V Plus

Intended use Annex B1
Specifications part 1 Appendix 10 / 44




Specifications of intended use part 2

Base materials:

Compacted reinforced or unreinforced normal weight concrete without fibres of strength classes
C12/15 to C50/60 according to EN 206:2013+A2:2021.

Use conditions (Environmental conditions):
Fastener intended for use in structures subject to dry, internal conditions (all materials).

For all other conditions according to EN 1993-1-4:2006+A1:2015 corresponding to corrosion
resistance classes to Annex A7 Table A7.1.

Design:

Fastenings are designed in accordance with:
EN 1992-4:2018 and TR 082 from April 2024,

+  The structural design is conducted under responsibility of a designer experienced in the field of
anchorages and concrete works.

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

Installation:

Fastener installation is to be carried out by appropriately qualified personnel and under the
supervision of the person respensible for technical matters of the site.

Fastening depth should be marked and adhered to installation.
Overhead installation is allowed (necessary equipment see installation instruction).

fischer injection system FIS V Plus

Annex B2
Appendix 11 / 44

Intended use
Specifications part 2




Table B3.1:

Installation parameters for Anchor rods / Threaded rods

Anchor rods [ Threaded rods Thread| M6 | M3 [ M10 [ M12 | M16 | M20 | M24 | M27 | M30
Nominal drill hole diameter do 8 10 12 14 18 24 28 30 35
Drill hole depth ho ¥ ho 2 het

Effective Ref, min 60 | 402 | 402 | 48 | 64 | 80 | 96 | 108 | 120
embedment depth het, max 72 | 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
Simplified spacing and _

edge distance") s=¢ (] 40 | 40 | 45 | 55 | 65 | 85 | 105 | 125 | 140
Maximum pre-positioned 7 9 | 12 | 14| 18 | 22 | 26 | 30 | 33
diameter of the installation

clearance hole of push through

the fixture i-<tallation ds 9 12 | 14 | 16 | 20 | 26 | 30 | 33 | 40
Minimum thickness of concrete her + 30 (2100) het + 20
Maximum installation torque maxTit| [Nm] | 5 | 10 | 20 | 40 | 60 | 120 | 150 | 200 | 300

1)
2)
3)

Anchor rod / Threaded rod

Detailed calculation according to Annex B8 and B9.
hef, min 2 80 mm for concrete C12/15 and C16/20
When using centering clips DD-S / DD-E, observe the deviating specifications as specified in Table B11.1.

Thread —

yd

e

)\ @78 18

Marking (on random place) Anchor rod:

Marking

Steel zinc plated PC" 8.8 e or + | Steel hot-dip PC" 8.8 .
High corrosion resistant steel HCR PC" 50 ) High corrosion resistant steel HCR PC" 70 -
High corrosion resistant steel HCR PC™ 80 ( Stainless steel R property class 50 ~
Stainless steel R property class 80 *

Alternatively: Colour coding according to DIN 976-1: 2016

WPC = property class

Installation conditions:

> d
A7 SIS AP PIASs —
T %{ - - - - % I} @max Tinst
v i Ve e s L
ho 2 hes b Setting depth
hahmin

Threaded rods, washers and hexagon nuts may also be used if the following requirements are fulfilled:
Materials, dimensions and mechanical properties according to Annex A7, Table A7.1.
Inspection certificate 3.1 according to EN 10204:2004, the documents have tc be stored.

Setting depth is marked.
Steel load-bearing capacities for hot-dip galvanised parts are

only valid if the threaded rod and nut are correctly paired.

The strength class of the nut must be one strength class higher than that of the threaded red (2 M12 in combination
with tolerance class 6AX in accordance with EN 150 10684:2004+AC:2009 two strength classes higher). The pairing of
undersized threaded rods (additional designation U according to EN ISO 10684) with oversized nuts

(additional designation Z or X according to EN 1SO 10684) is

not permitted under any circumstances.

Figures not to scale

fischer injection system FIS V Plus

Intended use
Installation parameters Anchor rods / Threaded rods
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Table B4.1: Installation parameters for fischer RG M |

fischer RG M | Thread M8 M10 M12 M16 M20
Diameter of Anchor thom = dH 12 16 18 22 28
Nominal drill hole diameter do 14 18 20 24 32
Drill hole depth ho ho 2 hei = Ly
Effe(_:tlve embedment depth her 90 90 125 160 200
(hef = L)
. , Smin
Minimum spacing and - 55 65 75 95 125
minimum edge distance i [mm]
min
Maximum dlam_eter of. & 9 12 14 18 2
clearance hole in the fixture
Minimum thickness '
of concrete mermber Rimin 120 125 165 205 260
Maximum screw-in depth IE,max 18 23 26 35 45
Minimum screw-in depth IE, min 8 10 12 16 20
Maximum installation torque max Tinst | [NM] 10 20 40 80 120
fischer RGM I . I
r Marking — Thread
""""""""""" R = g ; / ; ; /4= -
OO = 'U= / 7 -
A, VAR )

Marking: Anchor size e. g.: M10
Stainless steel > additional R; e.g.: M10 R
High corrosion resistant steel > additional HCR; e.g.: M10 HCR

Retaining bolt or Anchor rod / Threaded rods (including nut and washer) must comply with the appropriate
material and strength class of Annex A7, Table A7.1.

Installation conditions:

-~ =
LN -
4 K / Bppunpeapprnnpaasassel
e = o:o:o:‘:{o:o:":’o:o'o'o’0’0}’:’0’0’0’@’ ¥ |
b R R AR MaX Tins
/ / nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
o\ A
.
ho 2 het te
h 2 hmin
Figures not to scale
fischer injection system FIS V Plus
Intended use Annex B4
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Table B5.1: Installation parameters for fischer FIS IG

fischer FIS IG Thread| M5 M6 M8 M10 M12 M16 M20
Diameter of anchor dnom = dH 10 10 12 16 20 24 30

Nominal drill hole do 12 12 14 18 24 28 35

diameter

Drill hole depth ha P ho = her = Ln

Effective embedment depth her, min 402 402 48 64 80 96 120
(her = Ln) hef, max 200 200 240 320 400 480 600
Minimum spacing Smin [mm] according to Annex B8

Minimum edge distance Crin according to Annex B8

Dlameter of clearance hole in " 6 2 9 12 14 18 29

the fixture

Minimum thickness P her + 30 (= 100 het + 2d

of concrete member mn of (2 100) ef 0

Maximum screw-in depth lE,max 18 18 20 25 30 40 50

Minimum screw-in depth IE,min 8 8 10 12 14 19 23

Maximum installation torque  max Tinst | [NmM] 5 5 10 20 40 80 120

1) When using centering clips DD-S / DD-E, observe the deviating specifications as specified in Table B11.1.
2)  het, min 2 60 mm for concrete C12/15 and C16/20.

o » — Thread

fischer FIS IG

———1 @

L,

Marking (at any location):

High corrosion resistant steel HCR property class 70 -

Bolts or threaded rods (including nut and washer) must comply with the relevant material and strength class
as specified in Annex A7, Table A7.1.

Installation conditions:

7

o

5 Qe

t,

g
“

Figures not to scale
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Table B6.1: Installation parameters for reinforcing bars

Nominal diameter of the bar (1) g2 102 122 14 16 20 25 28
Nominal drill hole diameter do 10[{12]|12[14[14|16] 18 | 20 | 25 30 | 35
Drill hole depth ho ho = her

Nef,mi 40 40 48 56 64 80 100 112
Effective embedment depth chmin

&f max 160 200 240 280 320 400 500 560
o . s [mm]

Simplified spacing and = 40 | 45 | 55 | 60 | 65 | 8 | 110 | 130
edge distance " c
Minimum thickness , her + 30
of concrete member Rimin (= 100) her+ 2do

) Detailed calculation according to Annex B8 and B9.
2)Both drill hole diameters can be used.

Reinforcing bar

O W 7/ 1, L T A T L A F  F T Ay T A F Ay Ty T A Ay Ty T 0 Ay T
I R T T R R R TR eSS

s  The minimum value of related rib area fr min must fulfil the requirements of EN 1992-1-1:2011.

¢ The rib height must be within the range: 0,05 - ¢ < hib < 0,07 - ¢
(¢ = Nominal diameter of the bar, his = rib height).

Installation conditions:

7

'IIIIIIIJ
AR

Setting depth mark

45?}"77777/“’71"777}“777777}7“
R

S/
/

Figures not to scale

fischer injection system FIS V Plus
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Table B7.1: Installation parameters for fischer FRA

fischer FRA Thread M122 M16 M20 M24
Nominal diameter of the bar ¢ 12 16 20 25
Nominal drill hole diameter do 14 | 16 20 25 30
Drill hole depth ho het + | = hnom
hefmi 48 64 80 100
Effective embedment depth il
o max 140 220 300 380
Distance concrete surface to
- le 100
welded joint
N . s
Slmpllfl_ed spa::lng and - 55 65 85 105
edge distance® c
Maximum pre-positioned dr 14 18 22 26
Diameter of anchorage
clearance hole puysh through
in the fixture anchorage dr 18 22 26 32
Minimum thickness ,
of concrete member Rumin ho+ 30 ho + 2do
Maximum installation torque  max Tinst 40 60 120 150
) Detailed calculation according to Annex B8 and BS.
2} Both drill hole diameters can be used-
fischer FRA
Thread
LA A A T A A F A A hy T Ay A A A Ay h 2 A Ay F A A Ay F H _ _
QENWW N
Marking

Marking frontal e.g: <3< FRA (for stainless steel);
< =< FRA HCR {for high corrosion resistant steel HCR)

Installation conditions:

-

NN

o

@max Tinst

Setting depth mark

Figures not to scale

fischer injection system FIS V Plus

Intended use
Installation parameters fischer FRA
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Table B8.1:

rods, reinforcing bars, fischer FIS IG and fischer FRA

Minimum spacing and minimum edge distance for Anchor rods / Threaded

Anchor rods / Threaded rods Mé6 | M8 |M10| - - - (M12] - - |M16| -
fischer FIS IG - - - |M5 | M6 | M8 | - |[M10| - - |M12
Reinforcing bars /

fischer FRA (0] - 8 10 - - - 12 - 14 | 16 -
(nominal diameter)

Minimum edge distance

Uncracked / cracked concrete | 140 | 40 | 45 [ 40 | 45 [ 45 ]| 45 | 50 | 45 | 50 | 55
Minimum spacing S according to Annex B9

Minimum spacing

Uncracked / cracked concrete Smn |-y 142 | 40 | 45 | 40 | 45 | 55 | 55 | 65 | 60 | 65 | 85
Minimum edge distance c according to Annex B9

Required projecting area

Uncracked concrete C12/15 and - |11,3]18,3| 50|50 |78 (310(11,3| - [33,8(184
Cracked concrete  C16/20 A (1000 - |92 [141]36 |36 |64|232|92 | - |261|141
Uncracked concrete _ ., 4 Imm?| 80 | 80 [13,0( 35| 35|55 (220 80 |230|240(13,0
Cracked concrete 6,565 (10025 |25 |45 |165|6,5|17,5/18,5|10,0
Anchor rods / Threaded rods M20 M24 mM27 - M30
fischer FIS IG - M16 - - - M20 -
Reinforcing bars /

fischer FRA () 20 - 25 - 28 -
(nominal diameter)

Minimum edge distance

Uncracked / cracked concrete - | 60 | 60 | 75 | 75 | 80 | 80 | 80
Minimum spacing S according to Annex B9

Minimum spacing

Uncracked / cracked concrete Srin 85 | 105 | 105 | 120 | 120 | 140 | 140 | 140
Minimum edge distance c [mm] according to Annex B9

Required projecting area

Uncracked concrete ¢12/15 and 542 | 30,3 56,3 - 66,9 - 36,7 90,1
Cracked concrete  C16/20 A [;?ff]’ 515 | 233 | 429 | - | 514 | - | 282 | 69,0
Uncracked concrete | ., L 385 | 21,5 | 40,0 | 475 | 47,5 | 64,0 | 26,0 | 64,0
Cracked concrete 29,5 16,5 | 30,5 | 36,5 | 36,5 | 49,0 | 20,0 | 49,0

Splitting failure for minimum edge distance and spacing in dependence of the

effective embedment depth her.

For the calculation of minimum spacing and minimum edge distance of anchors in combination with different
embedment depths and thicknesses of concrete members the following equation shall be fulfilled:

Asp‘req
Asp‘t

= required projecting area
= projecting area (according to Annex B9)

Aspreq < Aspt

fischer injection system FIS V Plus

Intended use

Minimum spacing and edge distance for Anchor rods / Threaded rods, fischer FIS IG,

reinforcing bars and fischer FRA
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Table B9.1:  Projecting area Asp,t with concrete member thickness
h > het+ 1,5 cand h 2 hmin

1.5¢ $ 1,5¢

.
’
’
’
.
-
4
‘
-
’

-
’

% 4

i \\\\\\\ L3 6

i N s 2"

1 ;‘ -
Single fastener Aspt=1{3-c)-(het+1,5-c) [mm?] ,

A W|th (] = Cmin

Group of fastener with  s>3-¢ | Aspt=(6-¢) - (het+ 1,5 - ) [mm?]
Group of fastenerwith s<3:c | Aspt=(3-c+58) (hes+1,5-C) [mm?3] | with ¢ 2 Cmin @nd S Z Smin

Table B9.2:  Projecting area Asp,t with concrete member thickness
h<het+ 1,5 -candh 2 hmin

156 s 15¢ i
I AN i :
|
c
Single fastener Aspt =3 - ¢ - existing h mm
9 , == — g ('] with ¢ 2 Cmin

Group of fastenerwith s>3-¢ | Aspt =6 - ¢ - existing h [mm3]
Group of fastenerwith s<3-¢ | Aspt=(3 ¢+ 8)-existingh [mm?] | with € 2 Cmin @and § 2 Smin

Edge distance and axial spacing shall be rounded up to at least 5 mm.

Figures not to scale

fischer injection system FIS V Plus

Intended use
Minimum thickness of concrete member for Anchor rods / Threaded rods,
fischer FIS IG, fischer FRA and reinforcing bars, minimum spacing and edge distance
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Table B10.1: Parameters of the cleaning brush BS (steel brush with steel bristles)

The size of the cleaning brush refers to the drill hole diameter.

/

Nominal drill hole 8 | 10|12 |14 | 16 | 18 | 20 | 24 | 25 | 28 | 30 | 32 | 35
diameter (mmi]

Steel brush

dametor BS db 9 | 11| 14 | 16 20 25 | 26 | 27 | 20 40

Table B10.2: Maximum processing time of the mortar and minimum curing time
(During the curing time of the mortar the concrete temperature may not fall
below the listed minimum temperature)

Temperature at Maximum processing time Minimum curing time
u
twork 'lcure
anchoring base
[QC? FIS VW Plus FIS V Plus FIS VS Plus | FIS VW Plus FIS V Plus FIS VS Plus
High Speed Low Speed | High Speed Low Speed
-10 to -52 5 min - - 12 h - -
> -5 to 02 5 min 13 min - 3h 24 h -
> 0 to 59 5 min 13 min 20 min 3h 3h 6h
> 5 to 10 3 min 9 min 20 min 50 min 90 min 3h
> 10 to 20 1 min 5 min 10 min 30 min 60 min 2h
> 20 to 30 - 4 min 6 min - 45 min 60 min
> 30 to 40 - 2 min 4 min - 35 min 30 min

U In wet concrete or water filled holes the curing times must be doubled.
2) Minimal cartridge temperature +5°C.

Table B10.3: Conditions for use static mixer without an extension tube

Nominal drill hole do 8 |10|12| 14 | 16 |18 | 20| 24 25|28 | 30 | 32 | 35
diameter
FIS MR Plus |[mm] <90 <120 | <140 |<150|<160| <190 <210
Drill hole depth ho "> us
by using FIS JMR - | - | - | =90 |<160|<180[<190| <220 <250

fischer injection system FIS V Plus

Intended use Annex B10
Cleaning brush (steel brush) Appendix 19 / 44
Processing time and curing time




Table B11.1: Parameters of the fischer centering clip DD-S / DD-E

Anchor rods / Threaded rods M12 M16 M20 M24 M27 M30
fischer FIS IG M3 M10 M12 M16 - M20
fischer centering clip DD-S / DD-E M12 M16 M20 M24 M27 M30
fischer centering clip DD-8 hoos  |[mm] 6,5 8,0 9,0 10,0 10,0 10,0
fischer centering clip DD-E hooe |[mm]| 12,0 13,5 18,0 19,0 19,0 19,0
Drill hele depth ho [mm] ha 2 hnom + 3 mm

mglnn;:T thickness of concrete Ao [mm] h€£m146 (1)5)0 hrom + 20

The uppermost DD-S clip should be positioned approx. 5 - 10 mm below the concrete surface.
The effective embedment depth her is calculated as follows when using the DD-S / DD-E clips.

her = hnom - bpp£ - N - hpps

n = number of DD-S clips used

N

uuuuuuuuuuuuuuuuuuuuu

rrrrrrrrrrrrrr

-

N

FOLICITHN I EH IO MO M MR O D RO CHOM

wwwwwww

OO
I
|

|

Figures not to scale
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Table C1.1:

Anchor rods and Threaded rods

Characteristic resistance to steel failure under tension / shear loading of

Anchor rod / Threaded rod Ime| M8 | mi0 [m12| M6 | M20 | m24 | m27 | m30
Characteristic resistance to steel failure under tension loading "
o & " 4.8 8,0 114,6(13,2)|23,2(21,4) (33,7 62,8 | 98,0 | 141,2 | 183,6 | 2244
% = Steel zinc plated 2 58 10,1 [18,3(16,6)| 29,0(26,8) [ 42,1 | 78,5 | 122,5] 176,5 | 229,5 | 280,5
'é § g 8.8 [KN] 16,1 |29,2(26,5)|46,4(42,8) 67,4 [125,6(196,0 | 282,4 | 367,2 | 448,8
S S Stainless steel Rand | & 50 101 183 200 |421|785 |1225| 1765 | 2295 | 2805
S 8 hlgh corrosion a—q 70 14,1 256 40,6 59,01109,9(171,5| 247,1 | 321,3 | 392,7
= resistant steel HCR 80 16,1 29,2 464 |67,4(1256(196,0] 2824 | 367,2 | 4488
Partial factors "
_ ” 4.8 1,50
% Steel zinc plated & 58 1,50
8z > 88 o 1,50
£ = Stainless steel R and §_ 50 2,86
& high corrosion 09_ 70 1,87 / fischer HCR: 1,50 3
resistant steel HCR 80 1.60
Characteristic resistance to steel failure under shear loading "
without lever arm
w B - 4.8 48 | 8,7(7,9) |113,9(12,8)| 20,2 | 376 | 58,8 | 84,7 | 110,1 | 134,6
_*§O>m Steel zinc plated c_‘@ 58 6,0 [ 10,9(9,9) |17,4(16,0)| 25,2 | 47,1 | 73,5 | 105,9 | 137,7 | 168,3
g3 é 88] g 8,0 [14,6(13,2)[23,2(21,4)[ 33,7 | 62,8 | 98,0 | 141,2 | 1836 | 2244
£ § Stainless steel Rand | & 50 50| 91 145 |210]392|61,2| 882 [ 1147 1402
S'g hlg!‘l corrosion = 70 7,0 12,8 20,3 295|549 | 857 | 123,5 | 1606 | 196,3
= resistant steel HCR 80 80| 146 232 (337628980 1412|1836 | 2244
Ductility factor k7 | [] 1,0
with lever arm
o a:”} * 4.8 6,1 [14,9(12,9)|29,9(26,5)| 52,3 |132,9|259,6 | 448,8 | 665,7 | 899,5
E‘:‘E Steel zinc plated (_‘g 5.8 7,6 |18,7(16,1)|37,3(33,2)| 65,4 |166,2|324,6 | 561,0 | 832,2 (1124,4
g 9 é 8.8 [Nm] 12,2 |129,9(25,9)|59,8(53,1)|104,6|265,9 (519,3 | 897,6 |1331,5(/1799,0
O § Stainless steel Rand | § 50 76| 187 373 | 654 |1662(3246] 5610|8322 (11244
5-% high corrosion E 70 10,7 26,2 52.3 91,5 1232,6(454,4| 785,4 |1165,0(1574,1
= resistant steel HCR 80 12,2 299 59,8 |104,6(265,9(519,3| 897,6 [1331,5/1799,0
Partial factors 2
_ w 4.8 1,25
g Steel zinc plated @ 5.8 1,25
g > é 88| 1,25
£ = Stainless steel R and g 50 2,38
& high corrosion E 70 1,56 / fischer HCR: 1,25 ¥
resistant steel HCR 80 1,33

Y Values in brackets are valid for undersized threaded rods with smaller stress area As for hot dip galvanised threaded rods
according to EN ISO 10684:2004+AC:2009.

2) In absence of other national regulations.

3 Only admissible for high corrosion resistant steel HCR, acc. to Table A7.1.

fischer injection system FIS V Plus

Performances

Characteristic resistance to steel failure under tension / shear loading of Anchor rods

and Threaded rods

Annex C1
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Table C2.1:

Characteristic resistance to steel failure under tension / shear loading of

fischer RG M |
fischer RG M | | m8 | m10 | Mm12 [ mi6 | m20
Characteristic resistance to steel failure under tension loading
) ) 5.8 18,3 29,0 421 78,3 122.4
;:7).—’ g o f_g Steel zinc plated § 5 é
= g O0< R 0 x< 8.8 29,2 46,4 67,4 106,7 180,2
S2E58 2 >0 B kN
FELT LS . S 0.8 o [kN]
S8R9 Stainless steel R and| g ® ©
52" 8 High corrosion 2%¢g 70 256 | 406 | 590 | 1096 | 171,3
= < resistant steel HCR <
= (=
Partial factors "
. i 5.8 1,50
) Steel zinc plated N5~
i3] S =292 88 1,50
T = O =0 -
5 2 2580 [
.g & Stainless steel R and| @ 3 © G
[ High corrosion & s 70 1,87 / fischer HCR: 1,50 2)
o resistant steel HCR o
Characteristic resistance to steel failure under shear loading
Without lever arm
S S 58 10,9 17,4 | 252 | 47,1 73,5
% % o '<CCJ Steel zinc plated ﬁ i é
T 0K o T z< 8.8 14,6 23,2 33,7 62,8 98,0
Loz~9g ¥ -0 ~0
558394 33 |
sB 3T - Stanless steel R and| P ©
58" 8 High corrosion 25§ 70 128 | 203 | 295 | 549 | 857
= < resistant steel HCR <
= (=
Ductility factor k7 [-] 1,0
With lever arm
S S 58 18,7 373 | 654 | 1662 | 324,6
% % o § Steel zinc plated ﬁ 5 §
= g O " o =z< 8.8 29,9 59,8 104,6 265,9 519,3
82358 2038 N
BEE3 S £588 INm]
B Q3T = Stanless steel R and @ 5
58" 8 High corrosion 2% g3 70 262 | 523 | 915 | 2326 | 4544
= < resistant steel HCR =
= =
Partial factors "
, " 5.8 1,25
o) Steel zinc plated [ =
o =92 8.8 1,25
S 3 Z2®o []
k. = Stainless steel R and| ¢ 3 © &
@ High corrosion osicg 70 1,56 / fischer HCR: 1,25 2)
£ resistant steel HCR o
" In absence of other national regulations
2 Only admissible for high corrosion resistant steel HCR, acc. to Table A7.1.
fischer injection system FIS V Plus
Performances Annex C2

Characteristic resistance to steel failure under shear loading of fischer RG M |
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Table C3.1:

Characteristic resistance to steel failure under tension / shear loading of

fischer FIS IG
fischer FIS IG | M5 | M6 | M8 | M10| M12 | m16 | M20
Characteristic resistance to steel failure under tension loading
o £ o . " o 58 7.1 10,1 | 18,3 | 29,0 | 421 | 78,3 |122,4
5.2 Steel zinc plated B =0
‘= g O < R 0 x< 8.8 11,4 | 16,1 | 23,0 | 46,4 | 67,4 | 96,9 [156,8
Loz~gv o >0 =0
8E28SL 558¢ [kN]
TBQ Y Stainless steel R and| 3 & 5
52" 8 High corrosion 2%¢g 70 9,9 | 141|256 | 40,6 | 59,0 |109,6|171,3
= < resistant steel HCR <
= =
Partial factors "
. W 5.8 1,50
) Steel zinc plated N5~
i3] S =292 88 1,50
T = O =0
hag zLB®S -]
.g & Stainless steel R and| @ 3 © G
[ High corrosion & s 70 1,87 / fischer HCR: 1,50 2)
o resistant steel HCR o
Characteristic resistance to steel failure under shear loading
Without lever arm
oS 2 . 6 2 58 4.3 6,0 [ 10,9 | 17,4 | 252 | 471 | 73,5
5.2 Steel zinc plated ® =2
T 0K o T z< 8.8 57 80 | 146 | 23,2 | 33,7 | 62,8 | 98,0
Loz~0 ¥ -0 =0
§58ge< £E5m8 [kN]
§BQ38 ~ Stanless steel R and 8 » 5
58" 8 High corrosion 25§ 70 50 | 70 | 12,8 | 20,3 | 29,5 | 54,9 | 857
= < resistant steel HCR <
= (=
Ductility factor k7 [-] 1,0
With lever arm
o< o . w 2 58 45 | 76 | 18,7 | 37,3 | 65,4 |166,2|324,6
5.8 Steel zinc plated 95 8
= O < o T =< 8.8 7,2 [ 12,2299 | 59,8 |104,6|2659|519,3
82358 2038 N
S50 0 _ £53 9 [Nm]
B Q3T = Stanless steel R and @ 5
58" 8 High corrosion 2% g3 70 6,3 | 10,7 | 26,2 | 52,3 | 91,5 |232,6 |454,4
= < resistant steel HCR =
= =
Partial factors "
, " 58 1,25
o) Steel zinc plated B e~
‘g =92 8.8 1,25
el Z2®o []
k. = Stainless steel R and| ¢ 3 © &
@ High corrosion osicg 70 1,56 / fischer HCR: 1,25 2)
£ resistant steel HCR o

) In absence of other national regulations.
2 Only admissible for high corrosion resistant steel HCR, acc. to Table A7.1

fischer injection system FIS V Plus

Performances

Characteristic resistance to steel failure under shear loading of fischer FIS IG

Annex C3
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Table C4.1:  Characteristic restistance to steel failure under tension / shear loading of
reinforcing bars

Nominal diameter of the bar o | 8 | 10 | 12 | 14 [ 16 | 20 | 25 | 28
Characteristic resistance to steel failure under tension loading
Characteristic resistance Nrks | [kN] [ As - fu)

Characteristic resistance to steel failure under shear loading

Without lever arm

Characteristic resistance VOrks | [KN] ke? - As - fux?
Ductility factor k7 [-] 1,0
With lever arm

Characteristic resistance MOk s [Nm]’ 1,2 - We - fukh

1) fuk respectively shall be taken from the specifications of the reinforcing bar.
2) In accordance with EN 1992-4:2018 section 7.2.2.3.1:
ke = 0,6 forfasteners made of carbon steel with fuk < 500 N/mm?,
= 0,5 forfasteners made of carbon steel with 500 N/mm?2 < fyx < 1000 N/mm?2,
= (0,5 for fasteners made of stainless steel.

Table C4.2: Characteristic restistance to steel failure under tension / shear loading of

fischer FRA
fischer FRA | m2 | me | m2 | m24
Characteristic resistance to steel failure under tension loading
Characteristic resistance Nees [[KN]] 620 | 1110 | 1730 | 2365
Partial factor’
Partial factor YMs.N ‘ [-] [ 1.4

Characteristic resistance to steel failure under shear loading

Without lever arm

Characteristic resistance VOres | [KN] 345 | 643 | 1004 | 1447
Ductility factor k7 [-] 1,0

With lever arm

Characteristic resistance Mors |[Nml| 1074 | 2730 | 5322 | 9204
Partial factor"

Partial factor YMsV ‘ [-] ’ 1,5

In absence of other national regulations.

fischer injection system FIS V Plus

Performances Annex C4
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Table C5.1: Characteristic resistance to concrete failure under tension / shear

loading

Size | All sizes
Characteristic resistance to concrete failure under tension loading
Installation factor Yinst | [-] | See Annex C6 to C11 and C17 to C18
Factors for the compressive strength of concrete > C20/25

C25/30 1,05
Increasing factor vy for C30/aY 1,10
cracked or uncracked C35/45 1,15
concrete caors0| 1,19
TRk (X,Y) = We " TRk (C20/25) C45/55 1,22

C50/60 1,26
Splitting failure

h/he=20 1,0 her C12/15 or C16/20: 1,22 hes
Edge 20>h/hei>13 Cos 46hs-1,8h C12/15 or C16/20: 5,6 he—2,2 h
distance [mm]
h/he<1,3 2,26 her C12/15 or C16/20: 2,75 het
Spacing Ser,sp 2 Cersp
Concrete failure
Uncracked concrete Kuer,N 11,0
Cracked concrete Ker,N H 7.7
Edge distance Car,N 1,5 het
: [mm]

Spacing Ser,N 2 CerN
Factors for sustained tension loading
Temperature range [-] 50°C/80°C 72°C/120°C
Factor C12/15 and C16/20 Yosus | [-] 0,68 0,70
Factor from = C20/25 Yosus = Hosus 00 | [-] 0,76 0,78
Characteristic resistance to concrete failure under shear loading
Installation factor Yinst | [-] | 1,0
Concrete pry-out failure
Factor for pry-out failure ks | [-] | 2,0
Concrete edge failure
_Effective Ieng_th of fastener I [mm] for dnom< 24 mm: mi_n (her; 12 dnom)
in shear loading for dnom > 24 mm: min (her; 8 dnom; 300 mm)
Calculation diameters
Size M5 | M6 | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Anchor rods and Threaded rods dnom =) 6 8 10 12 16 | 20 24 27 30
fischer RG M | Onom - ) 12 16 18 | 22 | 28 -1 -1 -1
fischer FIS IG Onom [mm] 10 10 12 16 | 20 | 24 | 30 -1 -1 -1
fischer FRA dnom 2 = -1 -1 12 16 | 20 | 25 | -1 -0
Size (nominal diameter of the bar) ¢ 8 10 12 14 16 20 25 28
Reinforcing bar dnom | [mm] 8 10 12 14 16 20 25 28

) Size of Anchor type not part of the assessment

fischer injection system FIS V Plus

Performances Annex C5
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Table C6.1: Characteristic resistance to combined pull-out and concrete failure for
Anchor rods and Threaded rods and fischer FIS IG in hammer drilled holes;
uncracked or cracked concrete C20/25; working life 50 years

Anchor rod / Threaded rod M6 M8 M10 | M12

M16

M20

M24

M27

M30

M5
fischer FIS IG - - M6 M3

M10

M12

M16

M20

Combined pullout and concrete cone failure

Calculation diameter d | [mm] | 6 | 8 | 10 I 12 |

16

| 20 [ 24 | 27 | 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- l: 50°C/80°C 9.0 | 16,0 | 16,0 | 15,0

14,0

12,0

11,0

10,0

9,0

perature Treuer | [N/MmM?]
range Il. 72°C/120°C 6,5 | 150 | 14,0 | 13,0

12,0

11,0

9,0

8,0

8,0

Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- l: 50°C/80°C -1 ) M| 95

8,5

8,0

7.5

7,0

7,0

perature TR [N/mm?2]
range Il: 72°C/120°C R A 1) N 7.5

7,0

6,5

6,0

6,0

6,0

Installation factors

Dry or wet concrete

1,0

Water filled hole Yinst [-]

1,2

Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 50°C/80°C - 5,5 6,0 6,5

6,0

55

5,0

5,0

45

perature Treer | [IN/Mm2]
range Il. 72°C/120°C - 4,5 50 | 6,0

55

50

4,5

4,0

4,0

Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- [ 507G B0 -1 ) 1) 5.0

5,0

4,5

4,0

3

3,5

3,5

perature Treer | [N/mm?]
range Il 72°C/120°C -1 _1) N 4.0

4,0

4,0

3,5

3,0

3,0

Installation factors

Dry or wet concrete )]

1,0

Water filled hole Yinst ] ) TR

1,2

' No performance assessed

fischer injection system FIS V Plus

Performances

Characteristic resistance to combined pull-out and concrete failure for Anchor rod,

Threaded rods and fischer FIS IG; working life 50 years; concrete C20/25

Annex C6
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Table C7.1: Characteristic resistance to combined pull-out and concrete failure for
Anchor rods, Threaded rods and fischer FIS IG in hammer drilled holes;
uncracked or cracked concrete C20/25; working life 100 years

Anchor rod / Threaded rod M6 M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
fischer FIS IG - - mg M8 | M10 | M12 | M16 - M20
Combined pullout and concrete cone failure

Calculation diameter d [[mm) | 6 | 8 | 10|12 | 16 | 20| 24 | 27 | 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit er hollow drill bit (dry or wet concrete)

Tem- [ 80°C/80°C , -1 16,0 | 16,0 | 15,0 | 14,0 | 120 | 11,0 [ 10,0 | 9,0
F:Jg;“re 1. 72°C 120 °C TRetoousr [NMIEI0 15,0 | 140 | 130 | 120 | 110 | 90 | 80 | 80
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 50°C/80°C , -1 =N -0 9.5 8,5 8,0 7.5 7,0 7,0
?fJSL”“e I 72°C 1120 ¢ vReoser N T s [ 70 | 65 | 60 | 60 | 60
Installation factors
Dry or wet concrete -0 1,0

. Yinst [-]
Water filled hole EHERER 1,2
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 80°C/80°C -1 5,0 55 55 55 55 5,0 50 4.5
perature TRe100.cr |[N/mMm2]
range II: 72°C/120°C T -1 45 50 5,0 50 50 4.0 4.0 4.0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- l: 50°C/80°C AL - N | a5 | 45 | 45 | 40 | 35 | 3,5
ffrfSL“re - 72°C {120 °C TRetover [INMMA =2 o 40 | 40 | 40 | 35 | 30 | 3,0
Installation factors
Dry or wet concrete -0 1,0
Water filled hole R RN 1,2

" No performance assessed

fischer injection system FIS V Plus

Performances

Characteristic resistance to combined pull-out and concrete failure for Anchor rod,
Threaded rods and fischer FIS I1G; working life 100 years; concrete C20/25

Annex C7
Appendix 30 / 44




Table C8.1: Characteristic resistance to combined pull-out and concrete failure for
Anchor rods, Threaded rods and fischer FIS IG in hammer drilled holes;
uncracked or cracked concrete C12/15 and C16/20; working life 50 years

Anchor rod / Threaded rod M6 M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
fischer FIS IG - - mg M8 [ M10 | M12 | M16 - M20

Combined pullout and concrete cone failure

Calculation diameter d [[mm)| 6 | 8 [ 10 ] 12 | 16 [ 20 | 24 [ 27 | 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C12/15 and C16/20

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- l: 50°C/80°C =N 12,5 12 11,5 1 10,5 | 10,0 9.0 8,5 8,0

perature Treuer |[NfMmM2]

range ll: 72°C/120°C M | 95 | 90|85 | 80| 75| 70| 65| 65

Hammer-drilling with standard drill bit or hollow drill bit (water filled hole}

Tem- l: 50°C/80°C N - -1 Y190 | 75|70 | 40 [ 35 | 35
erature T mm

D . 72°C/120°C TRk o | " " | 70| 60| 55| 30| 30/ 25

g

Installation factors

Dry or wet concrete M =M 1,2

Water filled hole finet - 14

Cracked concrete

Characteristic bond resistance in cracked concrete C12/15 and C16/20

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I 50°C/80°C -1 45 5,0 50 50 | 40 40 | 40 | 40
perature Treer  |[N/MImM?2]
range Il: 72°C1120°C ’ -1 3,5 3,5 3,5 3,5 3,0 3,0 30 | 3,0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- I: 50°C/80°C , N -0 Bl 40 [ 35 | 30| 20 | 20 | 20
erature T N/mm
Eange - 72°Cr120°c e |l IR 30 | 25 | 25 | 15 | 15 | 15
Installation factors
Dry or wet concrete 1 -b 1,2
Water filled hole Hinet - 14
" No performance assessed
fischer injection system FIS V Plus
Performances Annex C8
Characteristic resistance to combined pull-out and concrete failure for Anchor rod, Appendix 31/ 44
Threaded rods and fischer FIS |1G; working life 50 years; concrete C12/15 and C16/20




Table C9.1: Characteristic resistance to combined pull-out and concrete failure for
fischer RG M | in hammer drilled holes; uncracked concrete;
working life 50 years

fischer RG M | | m8 [ wmio | M2 | me | m20
Combined pullout and concrete cone failure
Calculation diameter d [ fmm | 12 | 16 | 18 | 22 | 28

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 50°C/80°C 10,5 10,0 95 9,0 8,5
perature Treuer | [INfMM2]

range Il 72°C/120°C 9,0 8,0 8,0 7,5 7.0
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- l: 50°C/80°C 10,0 9,0 9,0 8,5 8,0
perature Treuer | [IN/MM?]

range I 722°C.14120°C 7,5 6,5 6,5 6,0 6,0
Installation factors

Dry or wet concrete . M 1,0

Water filled hole Yinst 1.2

fischer injection system FIS V Plus

Performances Annex C9
Characteristic resistance to combined pull-out and concrete failure for fischer RG M |; Appendix 32 / 44
working life 50 years




Table C10.1: Characteristic resistance to combined pull-out and concrete failure for

reinforcing bars in hammer drilled holes; uncracked or cracked concrete;

working life 50 years

Nominal diameter of the bar & | 8 | 10 | 12 | 14 | 16 | 20 | 25 | 28
Combined pullout and concrete cone failure
Calculation diameter d [ (mm | 8 [ 10 [ 12 [ 14 [ 16 [ 20 | 25 | 28
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 50°C/80°C 11,0 11,0 11,0 10,0 10,0 9,5 9,0 8,5
perature Treuer | IN/MmM?2]
range Il: 72°C/120°C ’ 9,5 9,5 9,0 8,5 8,5 8,0 7.5 7.0
Installation factor
Dry or wet concrete st | | 1.0
Cracked concrete
Characteristic bond resistance in cracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- I: 50°C/80°C -0 3,0 5,0 5,0 5,0 45 4.0 4.0
perature Treer | [N/MmM?]
range ll: 72°C/120°C ‘ ) 3,0 45 4,5 4,5 4,0 3,5 3,5
Installation factor
Dry or wet concrete Yinst | [-] | 1,0
" No performance assessed
fischer injection system FIS V Plus
Performances Annex C10
Characteristic resistance to combined pull-out and concrete failure for reinforcing bars; Appendix 33 / 44

working life 50 years




Table C11.1: Characteristic resistance to combined pull-out and concrete failure for
fischer FRA in hammer drilled holes; uncracked or cracked concrete;
working life 50 years

fischer FRA | mi2 | me | m20 | ma4
Combined pullout and concrete cone failure
Calculation diameter d | [mm] | 12 | 16 | 20 | 25

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I: 50°C/80°C ) 11,0 10,0 9,5 9,5
Pae I 72°C/120°C /mm 9,0 8,5 8,0 7.5
Installation factors

Dry or wet concrete Yinst ‘ [-] I 10

Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- I 50°C/80°C 50 5,0 4,5 4,0
perature Treer | [IN/mm?]

range lI: 72°C/120°C 45 45 40 3,5
Installation factors

Dry or wet concrete Yinst l [] l 1.0

fischer injection system FIS V Plus

Performances Annex C11
Characteristic resistance to combined pull-out and concrete failure for fischer FRA,; Appendix 34 / 44
working life 50 years




Table C12.1: Displacements for Anchor rods / Threaded rods or fischer FIS IG

Anchor rod / M6 m8 M0 | M12 | M16 | M20 | M24 | M27 | M30
Threaded rods
RscharFIS16 - - mg M8 M10 | M12 | M16 - M20
Displacement-Factors for tension loading”
Uncracked concrete; Temperature range |,
SNO-Factor 0,09 0,09 0,09 0,10 0,10 0,10 0,10 0,12 0,12
[mm/(N/mm?2)]
SNee-Factor 0,10 0,10 0,10 0,12 0,12 0,12 0,13 0,13 0,14
Cracked concrete; Temperature range |, Il
SNO-Factor -3 0,12 0,12 0,12 0,13 0,16 0,19 0,21 0,23
[mm/(N/mm?2)]
ONoe-Factor -3) 0,25 0,27 0,30 0,30 0,30 0,35 0,35 0,40
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range I, Il
BVo-Factor 0,11 0,11 0,11 0,10 0,10 0,09 0,09 0,08 0,07
[mm/kN]
OVeo-Factor 0,12 0,12 0,12 0,11 0,11 0,10 0,10 0,09 0,09
1) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONo-Factor * T dvo = Bvo-Factor © V
ONw = ONw-Factor * T OV = OVer-Factor * V
T = acting bond strength under tension loading V = acting shear loading
% No performance assessed
Table C12.2: Displacements for fischer RG M |
fischer RG M | { M8 M10 ] M12 M16 M20
Displacement-Factors for tension loading”
Uncracked concrete; Temperature range |, 1|
Sno- 0,10 0,11 0,12 0,13 0,14
NO-Factor [mml(N/mm2)]
ONee-Factor 0,13 0,14 0,15 0,16 0,18
Displacement-Factors for shear loading?
Uncracked concrete; Temperature range |, Il
SVO-Factor 0,12 0,12 0,12 0,12 0,12
VO0-Factol [mm/kN]
OVeo-Factor 0,14 0,14 0,14 0,14 0,14
1) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONO-Factor * T &vo = dvo-Factor + V
ONw = ONeFactor * T OVee = OVeoFactor © V
T = acting bond strength under tension loading V: acting shear loading
fischer injection system FIS V Plus
Performances Annex C12

Displacements for Anchor rods / Threaded rods, fischer FIS IG and fischer RG M |

Appendix 35/ 44




Table C13.1:

Displacements for reinforcing bars

Nominal diameter

of the bar ¢ 8 10 12 14 16 20 25 28

Displacement-Factors for tension loading"

Uncracked concrete; Temperature range I, I

ONoO-Factor 0,09 0,09 0,10 0,10 0,10 0,10 0,10 0,11
[mm/(N/mm?2)]

SNeo-Factor 0,10 0,10 0,12 0,12 0,12 0,12 0,13 0,13

Cracked concrete; Temperature range |, Il

ONO-Factor -3) 0,12 0,13 0,13 0,13 0,13 0,13 0,14
[mm/(N/mm?2)]

ONae—Factor -3 0,27 0,30 0,30 0,30 0,30 0,35 0,37

Displacement-Factors for shear loading?

Uncracked or cracked concrete; Temperature range |, Il

Bvo-Factor 0,11 0,11 0,10 0,10 0,10 0,09 0,09 0,08

[mm/kN]
SVer-Factor 0,12 0,12 0,11 0,11 0,11 0,10 0,10 0,09

) Calculation of effective displacement:
ONO = ONo-Factor * T
ONwo = ONse-Factor * T
T = acting bond strength under tension loading

%) No performance assessed

2) Calculation of effective displacement:

dvo = BvoFactor * V
Vo = Bva-Factor © V

V: acting shear loading

Table C13.2: Displacements for fischer FRA
fischer FRA | M12 | M16 M20 M24
Displacement-Factors for tension loading”
Uncracked concrete; Temperature range |, Il
SNo- 0,10 0,10 0,10 0,10
S [mm/(Nfmm?)]
ONec-Factor 0,12 0,12 0,12 0,1 3
Cracked concrete; Temperature range |, Il
SNo- 0,12 0,13 0,13 0,13
NO-Factor [mml(NImmz)]
ONeo-Factor 0,30 0,30 0,30 0,35
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, Il
Bvo-Factor 0,10 0,10 0,09 0,09
| OVO-Facr | [mm/kN]
6\.’-_':-Factor 0,11 0,11 0,10 0,10
1) Calculation of effective displacement: 2) Calculation of effective displacement:
ONO = ONo-Factor = T Bvo = Bvo-Factor * V
ONw = ONeFactor * T Ve = SVerFactor * V
T = acting bond strength under tension loading V: acting shear loading
fischer injection system FIS V Plus
Performances Annex C13
Displacements for reinforcing bars and fischer FRA Appendix 36 / 44




Table C14.1:

Characteristic resistance to steel failure under tension / shear loading of
Anchor rods and Threaded rods under seismic action performance
category C1

Anchor rod / Threaded rod

|

M10

| M12 | M16 | M20 | M24 | M27 | M30

Characteristic resistance to steel failure under tension loading "

Anchor rods and Threaded rods, performance category C1 ?

5 4.8 23,2(21,4)| 33,7 62,8 98,0 141,2 | 183,6 | 2244
% g _ Steelzinc plated -~ 58 29,0(26,8) | 421 78,5 | 1225 | 176,5 | 229,5 | 280,5
gg E §_§ 8.8 [KN] 46,4(42,8)| 67,4 125,6 196,0 | 282,4 | 367,2 | 448,8
g % < Stainless steel R G 50 29,0 421 78,5 | 1225 | 176,5 | 229,5 | 280,5
5 g and high corrosion o 70 40,6 59,0 109,9 | 171,5 | 2471 321,3 | 3927
resistant steel HCR 80 46,4 67,4 | 1256 | 196,0 | 282,4 | 367,2 | 448,38
Characteristic resistance to steel failure under shear loading without lever arm "
Anchor rods, performance category C1 2
o 4.8 13,9(12,8) | 20,2 37,6 58,8 84,7 110,1 134,6
& & _ Steel zinc plated - 58 17,4(16,0)| 25,2 47 1 73,5 | 1059 | 137,7 | 168,3
,;E 8 g §_ % 8.8 [kN] 23,2(21,4)| 33,7 62,8 98,0 | 141,2 | 1836 | 2244
g § < Stainless steel R o5 50 14,5 21,0 39,2 61,2 88,2 | 1147 | 140,2
§ S and high corrosion - 70 20,3 29,5 54,9 857 | 1235 | 160,6 | 196,3
resistant steel HCR 80 23,2 33,7 62,8 98,0 | 141,2 | 1836 | 224,4
Threaded rods, performance category C1 2
o 4.8 9,7(9,0) 14,1 26,3 411 59,3 771 97,2
B § _ Steel zinc plated - 58 12,1(11,2) | 17,7 32,9 51,4 74,1 96,3 | 117.8
g S g 2 8.8 [KN] 16,2(15,0)| 236 | 439 | 686 | 988 | 1285 | 157,0
e % = Stainless steel R o5 50 10,1 14,7 27,4 42,8 61,7 80,3 98,1
S and high corrosion - 70 14,2 20,6 38,4 60,0 86,4 1124 | 137,4
resistant steel HCR 80 16,2 23,6 43,9 68,6 98,8 | 128,5 | 157,0

for steel ductility is 1,0

) Values in brackets are valid for undersized Threaded rods with smaller stress area As for hot dip galvanised Threaded
rods according to EN 1SO 10684:2004+AC:2009.

2) Partial factors for performance category C1 see Table C16.1; for Anchor rods the factor

fischer injection system FIS V Plus

Performances

Characteristic resistance to steel failure under tension / shear loading for Anchor rods
and Threaded rods under seismic action (performance category C1)

Annex C14
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Table C15.1: Characteristic resistance to steel failure under tension / shear loading for
Anchor rods and Threaded rods under
seismic action performance category C2

Anchor rod / Threaded rod

| Mm10 | M12 | mM16 | mM20 | M24 | mM27 | M30

Characteristic resistance to steel failure under tension loading

Anchor rods and Threaded rods, performance category C2 "

o
e
o
X
14
=z

Characteristic
resistance

4.8 -2) 30,3 56,5 88,2 -2) -2) -2

Steel zinc plated >, 58 -2) 37,9 70,6 110,2 -2) -2) -2)
G % 88 2 | 606 | 1130 | 1764 | 2 2) 2

S 8 —— kN — v _ i

Stainless steel R ©5 50 -2) 37,9 70,6 110,2 -2) -2) -2)
and high corrosion = 70 -2) 53,1 98,9 154,3 -2) -2) 2
resistant steel HCR 80 -2) 60,6 1130 | 176.4 -2) -2) -2)

Characteristic resistance to steel failure under shear loading without lever arm

Anchor rods, performance category C2 "

" 4.8 2 133 | 282 [ 452 2 2 2
By _, Steelzinc plated w, BB -2 16,6 35.3 56,5 -2) -2) -2)
5% T 9 88 -2) 222 | 471 | 754 -2 -2) 2
82 & 5o 52 5o N[ 139 | 294 | 47,1 7 2 2
§ ¢ > Stainless steel R 20 , ; :
§ =  and high corrosion 70 -2 19,4 41,2 66,0 -2) -2) -2)
resistant steel HCR 80 -2) 29:5 47,1 75,4 -2) -2) -2)
Threaded rods, performance category C2 "
o 4.8 -2) 133 | 263 | 411 -2 2) -2
B g _, Steelzinc plated 5. |58 -2 16,6 32,9 51,4 -2) -2 -2)
25 ¢ g4 les oy | 222 | 439 [e8f [ 2 2
23 < StainlesssteelR | 2 |50 2 | 139 | 274 | 428 | 2 2) )
§ =  and high corrosion 70 -2) 19,4 38,4 60,0 -2 -2) -2)
resistant steel HCR 80 <2} 205 43,9 68,6 -2) 2) 2)

2 No performance assessed.

) Partial factors for performance category C2 see Table C16.1; for Anchor rods the factor for steel ductility is 1,0.

fischer injection system FIS V Plus

Performances

Characteristic resistance to steel failure under tension / shear loading for Anchor reds
and Threaded rods under seismic action (performance category C2)

Annex C15
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Table C16.1: Partial factors for Anchor rods, Threaded rods under seismic action
performance category C1 or C2

Anchor rod / Threaded rod | m10 | m12 | m16 | m20 | m24 | m27 | m30

Characteristic resistance to steel failure under tension loading "

4.8 1,50
5 Steel zinc plated @ 58 1,50
- @
8 = o 88 1,50
T = g | [l 8
L Stainless steel R and g- s
0 high corrosion o 70 1,87 / fischer HCR: 1,50 2
resistant steel HCR 80 160

Characteristic resistance to steel failure under shear loading "

4.8 1,25
5  Steel zinc plated » 58 1,25
- ©
8 > o 88 . 1,25
g = 5 g
S Stainless steel R and %— >0 2 A
A high corrosion a 70 1,56 / fischer HCR: 1,25 2
resistant steel HCR
80 1,33

" In absence of other national regulations.
2 Only admissible for high corrosion resistant steel HCR, acc. to Table A7.1.

fischer injection system FIS V Plus

Performances Annex C16
Partial factors under seismic action (performance category C1 and C2) for Anchor rods Appendix 39 / 44
and Threaded rods




Table C17.1: Characteristic resistance to combined pull-out and concrete failure for
Anchor rods and Threaded rods in hammer drilled holes under seismic
action performance category C1, concrete 2 C20/25;
working life 50 and 100 years

Anchor rod / Threaded rod | M10 | M12 | M16 | M20 | M24 | M27 | M30

Combined pullout and concrete cone failure

Characteristic bond resistance

Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

Tem- l: 50°C/80°C 4.5 55 9.5 55 4.5 4.0 4.0
perature Treetr | [Nfmm?]

range Il: 72°C/120°C ’ 4,0 4,5 4,5 45 4,0 3,5 3,5
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)

Tem- . 50°C/80°C -1 5,0 50 4.5 4,0 3,5 3,5
perature Trect | [Nf/mm?]

range I 72°C/120°C ’ -1 4,0 4,0 4.0 3.5 3,0 3,0
Installation factors

Dry or wet concrete 1,0

Water filled hole s M ) 1,2

" No performance assessed.

fischer injection system FIS V Plus

Performances Annex C17
Characteristic resistance under seismic action (performance category C1) for Anchor Appendix 40 / 44
rods and Threaded rods, working life 50 and 100 years




Table C18.1:

Characteristic resistance to combined pull-out and concrete failure for
Anchor rods / Threaded rods in hammer drilled holes under seismic action
performance category C2; concrete 2 C20/25;

working life 50 and 100 years

Anchor rod / Threaded rod | M12 | M16 \ M20
Combined pullout and concrete cone failure
Characteristic bond resistance
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
Tem- l: 50°C/80°C 1,5 1,3 2.1
perature Trecz |[N/mm?]
range Il: 72°C/120°C 1,3 1,2 1,9
Hammer-drilling with standard drill bit or hollow drill bit (water filled hole)
Tem- l: B0°C/380%C 1,3 11 1.8
perature Trecz | [Nfmm?2]
range Il 72°C/120°C 1.1 1,0 1,6
Installation factors
Dry or wet concrete 1,0
Water filled hole ¥inst g 1,2
Displacement-Factors for tension loading”
O %)-Factor 0,20 0,13 0,21

N,C2(50%)-Fact [mm/(N/mm3)]
ON,C2(100%)-Factor 0,38 0,18 0,24
Displacement-Factors for shear loading?
BV,C2(50%)-Factor (mm/kN] 0,18 0,10 0,07
BV, C2(100%)-Factor 0,25 0,14 0,11
1) Calculation of effective displacement: 2) Calculation of effective displacement:

ON,C2(50%) = ON,C2(50%)-Factor * T Sv.c2(50%) = Ov,c2(50%)-Factor © V
8N,CZ(100%) = 6N,02(100%)-Factor (R SV,CZHDD%) = 8V,CZ(100%)-Factor . V
T = acting bond strength under tension loading V: acting shear loading

fischer injection system FIS V Plus

Performances Annex C18
Characteristic resistance under seismic action (performance category C2) for Appendix 41 / 44
Anchor rods; working life 50 and 100 years




Table C19.1:

Fire resistance to steel failure under tension and shear loading for
Anchor rods and Threaded rods; concrete 2 C20/25; part 1

Fire resistance to steel failure under tension and shear loading

Anchor rod / Threaded rod

Fire resistance to steel failure under tension and shear loading for
Anchor rods and Threaded rods part 1

Steel, zinc plated; Property R30 R60
class 5.8 and higher
NRk s.fi,30 VRks,fi,30 MO%Rk s.fi.30 NRk s fi,60 VRk,s.fi,60 MO%Rk s.fi,60
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 1,6 1,6 1,7 1,2 1,2 1,2
M10 3.3 3,3 42 2,3 2,3 3,0
M12 58 5,8 9.1 40 40 6,2
M16 10,9 10,9 15,1 7,5 7.5 11,2
M20 11,1 11,1 29,4 8,2 8,2 21,8
M24 16,0 16,0 50,9 11,8 11,8 37,7
M27 20,8 20,8 75,5 15,4 15,4 56,0
M30 254 254 102,0 18,8 18,8 75,6
Anchor rod / Threaded rod
Steel, zinc plated; Property R90 R120
class 5.8 and higher
NRk s,fi,.90 VRks fi,90 MO%ksfigo | NRksfi120 | VRksfi120 | MO%Rksfi120
[kN] [kN] [Nm] [kN] [kN] [Nm]
M8 0,8 0,8 0,8 0,6 0,6 0,6
M10 1,4 1,4 1,8 0,9 09 1.1
M12 2.1 2.1 3,3 1,2 1,2 1,9
M16 4.0 4.0 7.3 2,3 2,3 53
M20 53 53 14,2 3,9 39 10,4
M24 7,7 7.7 24,6 56 56 18,0
M27 10,0 10,0 36,4 7,3 7,3 26,7
M30 123 12,3 49,3 9,0 9.0 361
fischer injection system FIS V Plus
Performances Annex C19
Appendix 42 / 44




Table C20.1:

Fire resistance to steel failure under tension and shear loading for
Anchor rods and Threaded rods; concrete 2 C20/25; part 2

Anchor rods R and HCR and

Fire resistance to steel failure under tension and shear loading for
Anchor rods and Threaded rods part 2

Threaded rod, R30 R60
Property class 50 and higher
NR,s fi,30 VRks,fi,30 MO%x 6,30 Nrk s fi,60 VRks f,60 MOk s,0,50
[kN] [kN] [Nm] [kN] [KN] [Nm]
M8 0,7 0,7 0,7 05 0,5 0,6
M10 1,4 1,4 1,8 1.1 1,1 1,5
M12 2,5 2,5 39 2.1 2,1 3,9
M16 4.7 4.7 99 3.9 3.9 9,9
M20 7.3 7,3 19,4 6.1 6,1 19,4
M24 10,5 10,5 33,6 8,8 8,8 28,0
M27 13,7 13,7 49,9 11,4 11,4 41,6
M3o 16,8 16,8 67,4 14,0 14,0 56,2
Anchor rods R and HCR and
Threaded rod, R90 R120
Property class 50 and higher
Nrx.s,fi.90 VRks.fi,90 M%ksho0 | MNrksfii2o0 | VRksi1zo | MO%ksh120
[kN] [kN] [Nm] [KN] [kN] [Nm]
M8 0,4 04 04 0,3 0,3 0,3
M10 0,9 0,9 1,2 0.8 0.8 1,0
M12 1,6 16 3,9 13 1,3 3,9
M16 3,1 3.1 9.9 2,5 2,5 9,9
M20 4.9 4,9 19,4 3,9 3.9 19,4
M24 7,0 7,0 22,4 5,6 5,6 17,9
M27 9.1 9,1 33,2 7.3 7.3 26,6
M30 11,2 11,2 44,9 8,9 8,9 35,9
fischer injection system FIS V Plus
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Characteristic bond resistance for cracked concrete under fire conditions for
Anchor rods and Threaded rods in hammer drilled holes with standard drill bit or
hollow drill bit

The characteristic bond resistance for cracked concrete under fire conditions
for a given temperature.
TRri(8) has to be calculated by the following equation:

Takfi(0) = ki p(@) * Tricer c20/25
If: 8 < 21°C kip=1,0

21°C <0 <317°C kip(B) =0,966 : e 00129 <075 see Figure C21.1

8> 317 °C kip=0
8 =  Temperature in °C in the mortar layer,
TRk () = Characteristic bond resistance for cracked concrete under fire exposure for a
given temperature in N/'mm?2 for concrete classes C20/25 to C50/60.
knp (9) = Reduction factor under fire conditions.
TRk cr,C2025 = Characteristic bond resistance for cracked concrete C20/25 in N/mm?,

given in Table C6.1, Table C7.1, respectively.

Figure C21.1: Graph of reduction factor ks, (8) for Anchor rods or Threaded rods.
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