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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The injection system fischer Superbond is a bonded anchor for use in concrete consisting of a
cartridge with injection mortar fischer FIS SB or a resin capsule fischer RSB and a steel element
according to Annex A 5.

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 resin capsule is placed into a drilled hole and the steel element is driven by rotary hammer
drill or tangential impact screw driver or cordless drill screw driver. The anchor rod is anchored
via the bond between steel element, chemical mortar and concrete.

The product description is given in Annex A.

2 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 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.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance
Characteristic resistance to tension load See Annex B 4 to B 8,
(static and quasi-static loading) C1t0C10
Characteristic resistance to shear load See Annex
(static and quasi-static loading) C1toC4
Displacements under short-term and long-term loading See Annex C 11 and C 12
Characteristic resistance and displacements for seismic See Annex
performance categories C1 and C2 C13toC 16
3.2 Hygiene, health and the environment (BWR 3)
Essential characteristic Performance
Content, emission and/or release of dangerous substances No performance assessed

Z86806.23 8.06.01-157/23
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4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330499-01-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut fiir Bautechnik.

Issued in Berlin on 24 October 2023 by Deutsches Institut fir Bautechnik

Dipl.-Ing. Beatrix Wittstock beglaubigt:
Head of Section Pascal Stiller

Z86806.23 8.06.01-157/23
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Installation conditions part 1

anchor rod or fischer anchor rod RG M with fischer injection system FIS SB

Pre-positioned installation

"

ho 2 her

Push through installation (annular gap filled with mortar)

ho 2 hes 'S

Pre-positioned or push through installation with subsequently injected fischer filling disk
(annular gap filled with mortar)

p7;| = = =
2 4 // o / /I-/// z i /
v’ /’ ./’../'. / //
ho 2 her
Figures not to scale
ho = drill hole depth h+ = effective embedment depth
tre = thickness of fixture
fischer Superbond
Product description Annex A 1
Installation conditions part 1
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Installation conditions part 2

Reinforcing bar with fischer injection system FIS SB

O\

fischer rebar anchor FRA with fischer injection system FIS SB

Pre-positioned installation

Figures not to scale

hg drill hole depth het

effective embedment depth

thickness of fixture hoon = overall fastener embedment depth in
the concrete

i

fischer Superbond

Product description Annex A 2
Installation conditions part 2
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Installation conditions part 3

fischer injection system FIS SB
Pre-positioned installation

fischer internal threaded anchor RG M | with fischer resin capsule system RSB or

s o g A A
A VLS A AT S L AT S, N\
3 ; A / il / OO
’ o W A gl ‘.
VIV - . - —
s v Yo v4 e , OO
/// /: P4 / / // / /// / \\\\\-\\
_ o 2 hef o

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

»

.. Loty
L )

.:.:‘:.:.:.:.' LG N RN

bt .0:0:0:0‘0‘.““‘0‘.’0"‘-

LI I

006" %% %%

I I I I I I

Pre-positioned installation

fischer anchor rod RG M with fischer resin capsule svstem RSB

/// ,/ ;// / / / / .'/ / \\\\\\ -
oSS s S S AN
L. hUZ hef tfix |

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

7 7 RN

././' iy / 4 —

'

/.- i yg S/ BN

tf::-c
Figures not to scale

ho = drill hole depth h+ = effective embedment depth
te = thickness of fixture

fischer Superbond

Product description
Installation conditions part 3

Annex A 3

786812.23
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Overview system components Part 1

Injection cartridge (shuttle cartridge) with sealing cap; Size: 390 ml, 585 ml, 1500 ml

Imprint: fischer FIS 5B or FIS SB High Speed, processing notes, shelf-life,
piston travel, scale (optional), curing times and processing times (depending
on temperature), hazard code, size, volume

1

Resin capsule
Sizes: 8, 10 mini, 10, 12 mini, 12, 16 mini, 16, 16 E, 20, 20 E/ 24, 30

Static mixer FIS MR Plus for Injection cartridge 390 ml

= | f

Static mixer FIS UMR Injection cartridges > 585 ml

Injection adapter and extension tube & 9 for static mixer FIS MR Plus;
Injection adapter and extension tube @ 9 or @ 15 for static mixer FIS UMR

[T g

Figures not to scale

fischer Superbond

System description Annex A 4
Qverview system components part 1;
cartridges / capsule / static mixer / accessories

786812.23 8.06.01-157/23
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Overview system components Part 2

anchor rod
Sizes: M8, M10, M12, M16, M20, M24, M27, M30

fischer anchorrod RG M
Sizes: M8, M10, M12, M16, M20, M24, M30

yan AN _ _ _
/ N\

fischer internal threaded anchor RGM |

Size: M8, M10, M12, M15, M20

[ %

_ ) A

—

fischer filling disc with injection adapter

Reinforcing bar
Nominal diameters: ¢8, $10, 12, p14, d16, $20, 925, 028, 32

e Ay A Ay A o e A Ay A A B o 0 A A W P e o e o A P o Ay Wy 7

fischer rebar anchor FRA

Sizes: M12, M16, M20, M24

VAT Il A F Sl Ay A 0y A Sy A A Ay A Ay Ty oy By A Ay A
R e T T

Figures not to scale

fischer Superbond

System description Annex A 5
Qverview system components part 2;
steel components, injection adapter

286812.23 8.06.01-157/23
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Overview system components Part 3

Cleaning brush BS

o P B P

Blow-out pump AB G Compressed-air cleaning tool ABP

Figures not to scale

fischer Superbond

System description Annex A 6
Qverview system components part 3;
cleaning brush / blow-out pump

786812.23 8.06.01-157/23
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Table A7.1: Materials
Part |Degignation Material

1

Injection cartridge

Mortar, hardener, filler

High corrosion

rebar anchor FRA

fik = e = K - fue (As > 8%)
Threaded part: Property class 80
EN ISO 3508-1:2020

Steel Stainless steel R resistant steel HGR 2
Steel grade zingG platad ace. to EN 10088-1.2014 ace. to EN 10088-1:2014
Corrosion resistance class | Corrosion resistance class
CRC Il ace. to CRC V ace. to
EN 1993-1-4:2006+A1:2015| EN 1993-1-4:2006+A1.2015
FProperty class 4.8, 5.8 or 8.8; Property class 30, 70 or 80 Property class 50 or 80
EN ISO 898-1:2013 EN 1SO 3506-1:2020 EN IS0 3506-1,:2020
zinc plated 2 5 pm, 1.4401; 1.4404; 1.4578; ar property class 70 with
EN 1SO 4042:2022/7n5/An{A2K) 1.4571; 1.4439; 1.4362; fye= 560 Nfmm?
or het dip galvanised = 40 um 1.4062, 1.4662, 1.4462; 1.4565, 1.4529;
2 |Anchor rod EN ISC 10684:2004 EN 10088-1.2014 EN 10088-1:2014
fux < 1000 N/mm?® fue = 1000 N/mm? fux < 1000 N/mm?
As = 12% As > 12% As = 12%
fracture elongation fracture elongation fracture elongation
Fracture elongation As = 8 %, for applications without requirements
for seismic performance category C2
zinc plated = 5 pm, 1.4401; 1.4404; 1.4568; 1.4529;
3 Washer EN 150 4042:2022/Zn5/An{A2K), 1.4578,1.4571; EN 10088-1.2014
130 7089:2000 or het dip galvanised = 40 um 1.4439; 1.4362;
EN IS0 10684:2004 EN 10088-1:2014
Property class 4, S or 8; Property class Property class
CN 150 898-2:2012 50, 70 0or 80 50, 70 or 80
4 |Hexagon nut zinc plated = 5 pm, EN 150 3506-2:2020 EN IS0 3506-2:2020
9 EN IS0 4042:2022/7n5/An{A2K), 1.4401; 1.4404; 1.4578; 1.4565; 1.4528
or hot dip galvanised = 40 um 1.4571,; 1.4439; 1 4362, EN 10088-1:2014
EN IS0 10684:2004 EN 10088-1:2014
Property class 5.8 Property class 70 Property class 70
fischer IS0 898-1:2013 EN 150 3506-1:2020 EN IS0 3506-1:2020
5 |internal threaded zinc plated £ 5 pm, 1.4401; 1.4404; 1. 4578, 14585 1.4529;
anchorRG M| EN IS0 4042:2022/Zn5/An{A2K) 1.4571; 1.4439; 1.4362, EN 10088-1:2014
EN 10088-1:2014
Commercial Property class 5.8 or 8.8; Property class 70 Praperty class 70
standard screw ar EN IS0 898-1:2013 EN I1SO 3506-1:2020 EN IS0 3506-1:2020
5 threaded rod for zZinc plated 2 5 pm, 1.4401; 1.4404; 1.4578: 1.4565; 1.4529;
fischer internal EN IS0 4042:2022/Zn5/An{A2K) 1.4571; 1.4439; 1.4362, EN 10088-1:2014
threaded anchor Ac > 8 % EN 10083-1:2014 Ac= 8 %
RGM | fracture elongation As = 8 % fracture elongation fracture elongation
" . zZinc plated 2 5 pm, 1.4401: 1.4404: 1 4578 1.4585;1 45249,
. fscher flling disk | EN 150 4042:2022/Zn5/An(A2K) | 14571, 1.4439; 14362, EN 10088-1:2014
DIN 6319-G or het dip galvanised = 40 um EN 10088-1:2014
EN 150 10684:2004
Eﬁiquég-nﬁkgrﬂﬂdl Bars and de-coiled rods, class B ar G with
8 and AC-2010 fi and k according to NDP or NCI according to EN 1992-1-1/NA
Annex C ' fur = fie = Kk - fyx (As = 8%)
Rebar part: 1.4401, 14404 14571, 14578, 1.4439, 1_.4362,
Rars and de-coiled rods class B or C with 1.4062 acc. to EN 10088-1:2014 Corrosion
f. and k according to NDP or NCI of resistance class CRC Il ace. to
fischer v , g . EN 1953-1-4:2006+A1:2015
g EN 1992-1-1:2004+AC: 2010/

1.4565; 1.4529 acc.

Corrosion resistance class CRC V ace. to
EN 1993-1-4: 2006+A1:2015
fue = 1000 Nfmm?; {As > 8%)

to EN 10088-1:2014

fischer Superbond

Product description
Materials

Annex A7
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Specifications of intended use part 1
Table B1.1:  Overview use and performance categories, injection mortar system FIS SB
Anchorages subject to FIS SB with ...
Anchor rod fischer internal Reinforcing bar fischer rebar
threaded anchor anchor
RGMI FRA
] ——t
Hammer drilling with o .
standard drill bit - all sizes
Hammer drilling
with hollow drill bit
(fischer “FHD”, Heller
Duster Expert: Nominal drill bit diameter (do)
Bosch ,Speed 12 to 35
Clean®; Hilti "TE-CD, MRS anin
TE-YD",
DreBo ,D-Plus®,
DreBo ,D-Max")
Diamond drilling — =N
uncracked Tables: Tables: Tables: Tables:
; ; concrete C1.1 C2.1 C3.1 C3.2
Stt:’[tif1aoggiﬂuaﬁ'lu allsizes| C4.1 |allsizes| C4.1 |allsizes| C4.1 |allsizes| C4.1
Y cracked C5.1 C7.1 Co.1 C10.1
concrete C11.1 C11.2 C12.1 C12.2
Tables: Tables:
. C13.1 . C14.1
Seismic performance C1 | all sizes 0142 all sizes 0142
category (only C15.1 C15.2
hammer drilling with : -n N
standard / hollow dfill M12 | Tables:
oits) cp| M18 | C134 B B
M20 C14.2
M24 ci6.1
dry or wet .
Use 1 concrete all sizes
category |p water filled B
hole
Installation direction D3 (downward and horizontal and upwards (e.g., overhead))
Installation method pre-positioned or push through installation
Installation FISSE: Timn=-19°C 10 Timax = +40°C
temperature FIS SB High Speed:  Tirin = -20 °C 10 Timax = +40 °C
Temperature range | 40 *Cto +40Q °C Tat=+40°C/ Tu=+24 °C
Service Temperature range Il -40 "Cto +80 °C Tst=+80°C/ Th=+50°C
temperature Temperature range | 40 °C to +120 °C Ta=+120°C/ Te = +72 °C
Temperature range IV| -40°C to +150 °C Ta=+150°C ¢ T=490°C
' No performance assessed.
fischer Superbond
Intended use Annex B 1
Specifications part 1, fischer injection mortar system FIS SB
786812.23 8.06.01-157/23
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Specifications of intended use part 2
Table B2.1:  Overview use and performance categories, resin capsule system RSB

Anchorages subject to RSB with ...
fischer anchor rod RG M fischer internal threaded anchor RG M|
y — )i}
BT 1]
Hammer drilling
with standard drill At all sizes
bit
Hammer drilling
with hollow drill bit
(fischer “FHD",
Heller "Duster = ! e,
Expert"; Bosch ' ] Nomm:g ?\:‘rl:]l:g gﬁnr:]i:er (do) all sizes
.Speed Clean”; Hilti
"TE-CD, TE-YD",
DreBo ,D-Plus®,
DreBo ,D-Max")
Diamond drilling e all sizes "
uncracked . Tables: : Tables:
t all sizes C1.1 all sizes C2.1
Static and quasi il Ca1 C41
static loading, in cracked , : 6.1 i g 1
all sizes Cé. all sizes " cs.
concrete C11.1 C11.2
Tables:
Seismic ) C13.1
performance C1 all sizes C14.2
category {only C15.1 2
hammer drilling with
standard / hollow 2
drill bits) C2 -
i1 dryorwet all sizes
Use cohcrete
categor -
gory |p Water f;}'ljce' all sizes

Installation direction

D3 (downward and horizontal and upwards (e g. overhead))

Installation method

only pre-positioned installation

Installation temperature

Timin =-30 °C to Timax = +40 °C

Temperature range |

-40 °C to +40 °C Tsa=+40°C/Thr=+24°C

Service Temperature range Il

-40 °C to +80 °C Tet=+480°C/Th=+50"C

temperature Tgmperature range Il

-40°Cto+120°C Ta=+120°C/Te=+72°C

Temperature range IV

-40 °C to +150 °C Tst=+150°C /T =+90 °C

2 No performance assessed.

'} For diamond drilling in cracked concrete only nominal drill bit diameters (do) 2 18 mm are permitted.

fischer Superbond

Intended use Annex B 2
Specifications pait 2, fischer resin capsule system RSB
286812.23 8.06.01-157/23
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Specifications of intended use part 3

Base materials:
Compacted reinforced or unreinforced normal weight concrete without fibres of strength classes C20/25
to C50/80 according to EN 206:2013+A1:20186

Use conditions (Environmental conditions):
+  Structures suhject to dry internal conditions
{Zzinc coated steel, stainless steel or high corrosion resistant steel).

Far all other cenditions accerding to EN1993-1-4:2008+A1:2015 corresponding to corrosion resistance
classes to Annex A7 Table A7.1.

Design:
* Fastenings have to be designed by a responsihle engineer with experience of concrete anchor design.

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

* Fastenings are designed in accordance with:
EN 1992-4:2018 and EQTA Technical Report TR 055, Edition February 2018,

Installation:

+  Fastenerinstallation is to be carried out by appropriately qualified personnel and under the supervision of
the person responsible for technical matters of the site.

+ In case of aborted hole: The hole shall be filled with mortar.
Fastening depth should be marked and adhered to on installation.

+  QOwerhead installation is allowed (necessary equipment see installation instruction).

fischer Superbond

Intended use AnnexB 3
Specifications part 3

786812.23 8.06.01-157/23
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Table B4.1: Installation parameters for anchor rods in combination with injection
mortar system FIS SB
Anchor rods Thread| M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30D
Nominal drill hole diameter do 10 12 14 18 24 28 30 35
Drill hole depth ho ho 2 her
hef, min 60 60 70 280 S0 96 108 | 120
Effecti bed t depth —
eciive smbedment dep het max 160 | 200 | 240 | 320 | 400 | 480 | 540 | 600
L . - Smin
Minimum spacing and minimum _
edge distance c_- [mm] 40 45 55 65 85 105 | 120 | 140
il
. pre-positioned
Diameter of the installation dr 9 12 14 18 22 26 30 33
clearance hole
of the fixture push through dr 11 | 14 | 16 | 20 | 26 | 30 | 33 | 40
installation
Min. thickness of concrete member  hmin het + 30 (2 100) het + 2do
Maximum setting torque max Ta| [Nm] | 10 | 20 | 40 | 60 | 120 | 150 | 200 | 300
fischer anchor rod Thread —
4 7 _ _ _ _ 4 |
yd N )
. ) .:"'—Marking
Marking (on random place} fischer anchor rod:
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" X
Alternatively: Colour coding according to DIN 976-1: 2016
YPC = property class
Installation conditions:
O P d,
AN s /; g / g T
_//, s A NN T
= O I | ; """ . | I Y .
=] | ps 'F @max Ttnst
,’/ . /// P /’/ / p /j gy ,”/ ,/ PN
AV, / s v o // /) \ \
ho 2 hef to Setting depth mark
) h = hmin 1 j
Commercial standard threaded rods, washers and hexagon nuts may also be used if the following
requirements are fulfilled:
+ Materials, dimensions and mechanical properties according to Annex A 7, Table A7.1.
« Inspection certificate 3.1 according to EN 10204:2004, the documents have to be stored.
Setting depth is marked.
Figures not to scale
fischer Superbond
Intended use Annex B 4
Installation parameters for anchor rods in combination with injection mortar system
FIS SB

786812.23 8.06.01-157/23
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Table B5.1: Installation parameters for fischer anchor rods RG M in combination with
resin capsule system RSB

Anchor rod RGM Thread| M8 M10 M12 M16 Mz20 Mm24 M30
Nominal drill hole diameter dg 10 12 14 18 25 28 35
Drill hele depth ha ho2 her

P - 75 75 85 — -— -
Effective embedment depth het 2 80 90 110 125 170 210 280

bt 3 - 150 150 120 210 - --

.. . . Srrin

Minimum spacing and minimum - [mm] 40 45 55 55 85 105 140
edge distance .

Cmin
Diameter of the pre-
clearance hole of positioned dr 9 12 14 18 22 26 33
the fixture installation
Min. thickness of concrete _ hes + 30
member hrin (2 100) her + 2do
NMaximum setting torque max Tree| [Nm] | 10 | 20 | 40 60 | 120 | 150 | 300

fischer anchor rod RG M
Thread

2=

“—Marking

Marking {on random place} fischer anchor rod RG M:
Steel zinc plated PC" 8.8 e or + | Steel hot-dip PC" 8.8 °
High corrosion resistant steel HCR PC") 50 e | 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 8768-1:2016 “PC = property class

Installation conditions:

-
r //‘
o
© + max T
7
ho 2 he te Setting depth mark
| h = hmlﬂ _
Figures not to scale
fischer Superbond
Intended use Annex B 5
Installation parameters for fischer anchor rods RG M in combination with resin capsule
system RSB

786812.23 8.06.01-157/23
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Marking:

Anchor size . g.:
Stainless steel - additional R; e.g.. MTOR
High corrosion resistant steel R=> additional C; e.g.; M10 HCR

M10

Table B6.1: Installation parameters for fischer internal threaded anchors RG M |
Internal threaded anchor RG M| Thread Mg M10 M12 M16 M20
Sleeve diameter drom = dH 12 18 18 22 28
Nominal drill hole diameter do 14 18 20 24 32
Drill hole depth ho ho 2 her = Ln
Eﬂ‘eEtlve embedment depth Nt 90 90 125 160 500
{her = Ln)

L . o Smin
Minimum spacing and minimum _
edge distance B [mm] b5 65 s 95 125

Crmin

Dlameter of clearance holg in the dr 9 12 14 18 52
fixture
Minimum thickness of concrete B 120 125 165 205 260
member
Maximum screw-in depth IE max 18 23 26 35 45
Minimum screw-in depth le,min 3 10 12 15 20
Maximum installation torque max Tinst| [Nm] 10 20 40 80 120

fischer internal threaded anchorRG M | |

r Marking “w —Thread

A

Retaining holt or threaded rods f{including nut and washer) must comply with the appropriate material and
strength class of Annex A 7, Table A7.1.

Installation conditions:

AR E T

p A S S A Sy Sy 4
/ Y7 wTetate: ; 3 0’:‘;’.‘:’0’:’ ""o’o‘i’o‘;%
o KRR &5
/ - & 0.030.000:030:0}:0 0’0’0’0:0‘0 Q:Q’o‘o‘o’
e . 0 0 D ‘.
e o 0

Figures not to scale

fischer Superbond

Intended use

Installation parameters for fischer internal threaded anchors RG M |

Annex B 6

786812.23
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Table B7.1: Installation parameters for reinforcing bars
Nominal diameter of the bar ¢ 8" | 10" | 12" | 14 | 16 | 20 | 25 | 28 | 32
Neminal drill hole diameter do 10[12][12[14]14]16] 18 | 20 | 25 | 30 | 35 | 40
Drill hele depth ho ho 2 her
Rt min 60 60 70 75 80 a0 100 | 112 | 128
Effective embedment depth '
P het,max 160 | 200 | 240 | 280 | 320 | 400 | 500 | 580 | 640
.. . . Smin [mm]
Minimum spacing and minimum = 40 | 45 | 55 | 60 | 65 | 8 | 110 | 130 | 160
edge distance _
Chin
Minimum thickness of concrete _ her + 30
member Prri (-_-_,. 100) hei + 2da

' Both drill hole diameters can be used

Reinforcing bar

!

L L A A L by A L A T S T A A Ay A A A L b b A A A A 0
A R R O R

The minimum value of related rib area fr min must fulfil the requirements of EN 1992-1-1:2004+AC: 2010

» The rib height must be within the range: 0,05 ¢ = hrie = 0,07 - ¢
{¢ = Nominal diameter of the bar, hip, = rib height)

Installation conditions:

7] 2 . s AP A A
: / // /// g e
¥ 7 > - T
o / d
/ /
7 2 P s S T
',,/J " /) '/ / /S s /S
P v, i // ’_/ P ;
L’-/--ﬁ e A Py,
ho 2 het
= L=
h 2 hmin

Setting depth mark

Figures not to scale

fischer Superbond

Intended use
Installation parameters reinforcing bars

AnnexB7
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Marking frontal & g:

<> FRA (for stainless stesl);
< >X FRA HCR (for high corrosion resistant steel)

Table B8.1: Installation parameters for fischer rebar anchor FRA
Rebar anchor FRA Thread Mi21 M16 M20 M24
Mominal diameter of the bar (0] 12 16 20 25
Naminal drill hole diameter da 14 | 16 20 25 30
Drill hole depth ho het + le
; hef,min 70 80 a0 o6
Effective embedment depth
her max 140 220 300 380
Distance concrete surface to
o le 100
welded joint
P . . Smin [mm]
Mlnlmu_m spacing and minimum - 55 65 85 105
edge distance _
Crmin
. pre-positionead
Diameter of _ anchorage < ch 14 18 22 25
clearance hole in sush through
the fixt
e fixture anchorage < ¢ 18 22 26 32
Minimum thickness of concrete . ha + 30
member Fimin (= 100) ho + 2dg
Maximum installaticn torque max Tinst| [Nm] 40 | 60 120 150
' Both drill hole diameters can be used
fischer rebar anchor FRA
Thread —
|
GEWWWZWZWW _ _
T T R
—
—Marking

Installation conditions:

/- s P o g g gt o
g # P
ST 174
.I / S ’/. '
.4 Ko g A 4

AR =

(

ax Tingt

Setting depth mark

Figures not to scale

fischer Superbond

Intended use

Installation parameters rebar anchor FRA

Annex B 8
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Table B9.1: Dimension of resin capsule RSB
RSE | RSB | RSB | RSE | RSB | RSE | RSB | RSE | RSB | RSB | RSB
Resin capsule RSB 8 10 10 12 12 18 16 18 E 20 (20E/| 30
mini mini mini 24
Capsule dr 9.0 10,5 12,5 18,5 23 0 275
diameter
Capsul [mm]
apsule Le 85 | 72 | 90 | 72 | e7 | 72 | 95 | 123 | 160 | 190 | 260
length
Table B9.2:  Assignment of resin capsule RSB to fischer anchor rod RG M
Anchorrod RGM M3 M10 M12 M16 M20 M24 Ma0
Effective embedment
depth her 1 | [Mmm] — 75 75 g5 — —
Related capsule RSB [-] — 10 mini | 12 mini | 16 mini -— --
Effective embedment - romp | 80 90 110 125 170 210 280
depth
Related capsule RSB [-] 8 10 12 16 20 20E/24 30
Effective embedment
depth her 3 | [mm] — 150 150 190 210 -—-
2 2x 2%
Related capsule RSB -] — 10mini | 12 mini | 16 mini 20E 124 - -
Table B9.3:  Assignment of resin capsule RSB to
fischer internal threaded anchor RG M |
Internal threaded anchor RG M | M3 M10 M12 M16 M20
Effective embedment | 1) 90 90 125 180 200
depth
Related capsule RSB [-] 10 12 16 16 E 20 E /24
fischer Superbond
Intended use Annex B9
Dimensicns of the capsules; Assignment of the capsule to the fischer anchor rod RG M
and fischer internal threaded anchor RG M |

786812.23
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Table B10.1: Combined setting methods for resin capsule RSB with
fischer anchorrod RG M
Minimum temper- Minimum tem-
ature at anchoring perature of the
Anchorrod RGM hase resin capsule M& | M10 | M12 | M16 | M20 | M24 | M3Q
[*C] [*C]
Rotary hammer -30 -15 v Vi N4 Vi N4 N Ng
Tangential impact
screw driver -10 -10 ) v v v ) ) )
Cordless drill screw
driver 10 5 v v v v ) ) )
Table B10.2: Combined setting methods for resin capsule RSB with fischer internal
threaded anchor RG M |
fischer internal Minimum temper- Minimum tem-
threaded anchor | e @tanchoring | peralure of the |\ e | pgg | g1z | w16 | w20
RG MI boase resin Ucapsule
[°C] [°Cl]
Rotary hammer 30 -15 v v v v v
Tangential impact
screw driver -10 -10 v N4 J - -
Cordless drill screw
driver -10 5 v v v - -
fischer Superbond
Intended use Annex B 10
Combined setting methods for resin capsule RSB with fischer anchor rod RG M or fischer
internal threaded anchor RG M |
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Table B11.1: 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

diameter dn 10 | 12 14 | 18 18 | 20 | 24 | 25 | 28 | 30 | 32 | 35 | 40
Steel brush

diameter BS do f[mm]| 11| 14 ) 16 20 25 | 26 | 27 | 30 40 -
Steel brush

diameter BSB do S - - - -] - - 42

Table B11.2: Conditions for use static mixer without an extension tube

Nominal drill hole do 10 |12 | 14 | 16 | 18 | 20 | 24 | 25 | 28 | 30 | 35 | 40
diameter
(mm] < < < < < < <
Drill hole depth ho FIS MR Plus a0 120K 140E 150K 160F 190 210
by using FIS UMR . - |=80E 180 180K 190| <220 < 250

Table B11.3: 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. Minimal cartridge temperature +5 °C;
minimal resin capsule temperature -15 °C)

Maximum processing time Minimum curing time
Tempe_ratu re at fuork Yere
amho[r;lg? e FIS S8 FIS 5B FIS SB FIS SB RSB
High Speed High Speed

-30 to -20 — - - 120 h
> -20 to -15 — 60 min --- 24 h 48 h
>-15 to -10 60 min 30 min 36h 8h 30h
=-10 to -5 30 min 15 min 24 h 3h 16 h
= -5 to 0 20 min 10 min 8h 2h 10h
= 0 to 5 13 min 5 min 4 h 1h 45 min
> 5 to 10 9 min 3 min 2h 45 min 30 min
> 10 to 20 5 min 2 min 1h 30 min 20 min
= 20 to 30 4 min 1 min 45 min 156 min 5min
> 30 to 40 2 min - 30 min - 3min

Figures not to scale

fischer Superbond

Intended use Annex B 11
Cleaning brush {steel brush)
Processing time and curing time

786812.23 8.06.01-157/23
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Installation instructions part 1; Injection mortar system FIS SB

Drilling and cleaning the hole (hammer drilling with standard drill bit)

B

Drill the hole.
Nominal drill hole diameter do and drill hole depth he
see Tables B4.1, B6.1, B7.1, B8.1.

Clean the drill hole: o
Blow out the drill hole twice, with oil free 2y
compressed air (p 2 6 bar) " ]
In uncracked concrete the use of the

manual blow-out pump ABG is possible

(Installation parameters: e
do < 18 mm and her < 10d)

Brush the drill hole twice. For drill hole diameter = 30 mm use a power drill.
For deep holes use an extension. Corresponding brushes see Table B11.1.

Clean the drill hole: 0
Blow out the drill hole twice, with oil free oy
compressed air (p = 6 bar) " 1
In uncracked concrete the use of the

manual blow-out pump ABG is possible

(Installation parameters: oo R
do < 18 mm and her < 10d) 2

Go to step 5 (Annex B 12)

Drilling and cleaning the hole (hammer drilling with hollow drill bit)

“r Check a suitable hollow drill (see Table B1.1)
I for correct operation of the dust extraction.

Use a suitable dust extraction system, e. g.
fischer FVC 35 M or a comparable dust extraction system
with equivalent performance data.

J

n Drill the hole with hollow drill bit. The dust extraction system has to extract the
drill dust nonstop during the drilling process and must be adjusted to
maximum power. Nominal drill hole diameter do and drill hole depth ha

see Tables B4.1, B6.1, B7.1, B8.1.

Go to step 5 {Annex B 12)

fischer Superbond

Intended use AnnexB 12
Installation instructions part 1; injection mortar system FIS SB

786812.23 8.06.01-157/23
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Preparing the cartridge

Installation instructions part 2; injection mortar system FIS SB

5 -

‘@ =l

I = ﬂ‘.;

Remove the sealing cap

Screw on the static mixer
(the spiral in the static mixer must be clearly visible).

Place the cartridge into the dispenser.

——

¥ ._4;:;-

Extrude approximately 10 cm of material out until
the resin is evenly grey in colour. Do not use
mortar that is not uniformly grey.

For ho = he fill approximately 2/3 of
the drill hole with mortar. For

ho > her more mortar is needed.
Always begin from the bottom of
the hole and avoid bubbles.

The conditions for mortar
injection without extension tube
can be found in Table B11.2.

For deeper drill holes, than those
mentianed in Table B11.2, use a
suitable extension tube.

For averhead installation, deep
holes (ho > 250 mm) or drill hole
diameter (do =2 30 mm) use an
injection-adapter.

Go to step 9 {Annex B 13)

fischer Superbond

Intended use

Installation instructions part 2; injection mortar system FIS SB

AnnexB 13

786812.23
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Installation instructions part 3; injection mortar system FIS SB
Installation of anchor rods or fischer internal threaded anchors RG M |

OCnly use clean and oil-free metal part.

kx '|||l|1iu!l,I.I!iIlll|l1l|Il1'|il1|l|11lu1l||,I1 muuu.mumm,g

87 L o> ='”-

OISR TN | Mark the setting depth of the metal part. Push the
o ateSer— N _ anchor rod or fischer internal threaded RG M |
,s%_.o”.~ < | anchordown to the bottom of the hole, turning it
P A .._5_21* = slightly while doing so.
D nmmr PN After inserting the metal part, excess mortar must

be emerged around the anchor element. If not, pull
out the metal part immediately and reinject mortar.

Y O = 0
= -_;:,_'.‘.' D
L= A For push
l:_ For overhead installations support the through
9a ’”"..:—3 f metal part with wedges. installation fill
g (e. g. fischer centering wedges). the annular gap
= with mortar.
ST S
Wi D Ve
; Mounting the
10 Wait for the specified curing time tcure 1 Nl = \:'_ max Tinet fixture max Tinst
see Table B11.3. o Al see Tables
\ B4.1 and B6.1.
NEO & Il max Tinst

K

Option m\ I \m\\_\J\

After the minimum curing time is reached, the gap between metal part and
fixture (annular clearance) may be filled with mortar via the fischer filling disc.
Compressive strength = 50 N/mm? (e.g. fischer injection mortars FIS HB,

FIS SB, FIS V, FIS EM Plus).

ATTENTION: Using fischer filling disc reduces tsx (usable length of the
anchor).

Installation reinforcing bars and fischer rebar anchor FRA

Only use clean and oil-free reinforcing bars or fischer FRA. Mark the setting
depth. Turn while using force to push the reinforcement bar or the fischer
FRA into the filled hole up to the setting depth mark.
9
When the setting depth mark is reached, excess mortar must be emerged
from the mouth of the drill hole. If not, pull out the anchor element
immediately and reinject mortar.
10 Wait for the specified curing 1 m:z r%}lngst:: .{.':g‘:;e
time teure See Table B11.3. B
fischer Superbond
Intended use Annex B 14

Installation instructions part 3; injection mortar system FIS SB
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Installation instructions part 4; resin capsule RSB

Drilling and cleaning the hole (hammer drilling with standard drill bit)

B

Drill the hole.
Nominal drill hole diameter do and drill hole depth he
see Tables B5.1 and B6.1

Clean the drill hole: o\
Blow out the drill hole four times, with oil s
free compressed air (p = 6 bar) I~ '
In uncracked concrete the use of the

manual blow-out pump ABG is possible

(Installation parameters: e B
do < 18 mm and her < 10d)

Go to step 6 (Annex B 16)

Drilling and cleaning the hole (wet drilling with diamond drill bit)

: Drill the hole. 5 . =

Drill hole diameter do and = = '

1 drill hole depth ho | —— ggza:amv‘;”i't' core
see Tables B5.1 and s o '
B6.1. .

2 Flush the drill hole with clean water until it flows clear.

3 Blow out the drill hole twice, using oil-free compressed air (p > 6 bar).

4 Brush the drill hole twice using a power drill. Corresponding brushes see
Table B11.1.

5 Blow out the drill hole twice, using oil-free compressed air (p > 6 bar).

Go to step 6 (Annex B 16)

fischer Superbond

Intended use

Installation instructions part 4; resin capsule RSB

Annex B 15

786812.23

8.06.01-157/23




Page 27 of European Technical Assessment Deutsches
ETA-12/0258 of 24 October 2023 Institut

fiir
English translation prepared by DIBt Bautechnik

Installation instructions part 5; resin capsule RSB
Drilling and cleaning the hole (hammer drilling with hollow drill bit)

b l Check a suitable hollow drill (see Table B2.1)

for correct operation of the dust extraction.

Use a suitable dust extraction system, e. g.

fischer FVC 35 M or a comparable dust extraction system

with equivalent performance data.

Drill the hole with hollow drill bit. The dust extraction system has to extract the
drill dust nonstop during the drilling process and must be adjusted to
maximum power. Nominal drill hole diameter do and drill hole depth ho see
Tables B5.1 and B6.1.

Go to step 6 (Annex B 16)
Installation fischer anchor rod RG M or fischer internal threaded anchor RG M |

Insert the resin capsule into the drill hole by hand.
Suitable resin capsule RSB or RSB mini see Table B9.2.

¢ B ¢ jbp

¥ ¥

= o | ——

Installation with rotary hammer

7a :| SDS plus %’ VK (M8-M16)
L I
+ ol 1 | —
SDS max %’ VK (M16-M20)
N
=

" E + [ [ e— |
SK SW 8 %" VK (M8-M22) :l SDS max %’ VK (M20-M30)

Only use clean and grease-free metal parts. Using a
suitable adapter, drive the fischer anchor rod RG M or
the fischer internal threaded anchor RG M | into the
capsule using a rotary hammer on rotary hammer
mode. Stop when the metal parts reaches the bottom
of the hole and is set to the correct embedment depth.

fischer Superbond

Intended use Annex B 16
Installation instructions part 5; resin capsule RSB
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Installation instructions part 6; resin capsule RSB
Installation fischer anchor rod RG M or fischer internal threaded anchor RG M | (continue}

Installation with cordless drill or tangential impact screwdriver {Specification according to step 7¢)

A 4

7b

172"

+ cex | | ——

Anchor rod RG M: SK SW 8 4" VK (M8-M16)
Internal threaded anchor RG M I: SK SW 8 %2" VK (M8-M12)

Only use clean and grease-free metal parts. Using a
suitable adapter, drive the fischer anchor rod RG M or
the fischer internal threaded anchor RG M | into the
capsule using a cordless drill screwdriver (only drilling
operation, torque = 0 - 32 Nm and idle speed =

0 - 450 revolutions per minute, e.g., FEIN ASB 18,

& 1 gear or equivalent power tool) or tangential impact
screw driver (torque = 0 - 400 Nm and

idle speed = 0-2.150 revolutions per minute; e.g.
fischer FSS 18V 400BL, torque setting 12 or equivalent
power tool).

Stop when the metal parts reaches the bottom of the
hole and is set to the correct embedment depth.

7c

When reaching the correct embedment depth, excess mortar must emerge from

8 the mouth of the drill hole. If not, the metal parts must be pulled out directly and a
second resin capsule must be pushed into the drill hole. Setting process must be
repeated (Step 7).
Mounting the
9 Wait for the specified curing 10 fixture max Tinst
time, toure See Table B11.3. see Tables B5.1
and B6.1.
fischer Superbond
Intended use Annex B 17

Installation instructions part 6; resin capsule RSB
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Table C1.1:  Characteristic resistance to steel failure under tension / shear loading of
fischer anchor rods and standard threaded rods
Anchor rod / standard threaded rod M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
Characteristic resistance to steel failure under tension loading *
o ® 4.8 15(13) [ 23(21)| 33 63 98 141 184 224
iz £ Steel zinc plated - 5.8 19(17) | 29(27)| 43 79 123 | 177 | 230 | 281
g 8 é o 88 [kN] 29(27) | 47(43) 68 126 196 282 368 449
g é Sta[mess steal R and ﬂe_ g 50 19 29 43 ?9 123 1?? 230 281
5 g high corrasion 70 26 41 59 110 172 247 322 393
resistant steel HCR 80 30 47 68 | 126 | 196 | 282 | 368 | 449
Partial factors "
48 1,50
g Steel zinc plated o 58 1,50
& = 5 LI 1,50
el & -
£ & Stainless steel R and ﬂE_ c &0 2,86
& high corrasion 70 1,87 / fischer HCR: 1,50
resistant steel HCR 80 160
Characteristic resistance to steel failure under shear loading ¥
without lever arm
o 4.8 9(8) |14(13)| 20 38 59 85 110 | 135
o 2
i 3“ Steal zinc plated z 58 11(10) | 17{18) 2b 47 74 106 138 168
% @ 8@ 88 [KN] 15(13) | 23{21) 34 83 88 141 184 225
5 = high corrosion 70 13 20 30 55 86 124 161 197
= resistant steel HCR 80 15 23 34 63 98 141 | 184 | 225
Ductility factor k7| [-] 10
with lever arm
P 4.8 15(13) | 30(27)| 52 133 259 448 665 899
%oz”‘ Steel zinc plated o 58 19(16) | 37(33)| 65 166 | 324 | 560 | 833 | 1123
% @ E @ 8.8 [Nm] 30(26) | B0{53)| 105 266 519 886 | 1333 | 1797
5 'g high corrasion 70 26 52 52 232 454 784 1167 | 1573
= resistant steel HCR 80 30 60 | 105 | 2686 | 519 | 898 | 1333 | 1797
Partial factors "
N 4.8 1.25
S Steel zinc plated -, 58 1.25
! £ 4
£ 3 28 88|, 1.25
& * Stainless steel Rand| 235 50 2.38
& high corrosion & 70 1.56 / fischer HCR: 1.252
resistant steel HCR 80 133
Y In absence of other national regulations
2 Only admissible for high corrosion resistant steel C, with fy / fue = 0,8 and As = 12 % (e.qg. fischer anchor rods)
*Values in brackets are valid for undersized threaded rods with smaller stress area A for hotdip galvanized
standard threaded rods according to EN 150 10684:2004+AC:2009
fischer Superbond
Performances Annex C1
Characteristic resistance to stesl failure under tension and shear loading of fischer
anchor rods and standard threaded rods
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Table C2.1:  Characteristic resistance to steel failure under tension / shear loading of
fischer internal threaded anchors RG M |
fischer internal threaded anchorsRGMI | M8 | M10 | M12 M16 | M20
Characteristic resistance to steel failure under tension loading
Property 58 19 29 43 79 123
ir;?;;cr:be it N, 1888 88 |29 47 68 108 179
Rks
screw Property R 26 41 59 110 172
class 70 HCR 26 41 59 110 172
Partial factors™
Property 58 150
class 8.8 1,50
Partial factors  yusn [-]
Property R 1,87
class 70 HCR 1,87
Characteristic resistance to steel failure under shear loading
Without lever arm
ch Property 5.8 9.2 14,5 211 39.2 62.0
aract class 8.8 146 23,2 33,7 54,0 90,0
resistance with Vs — [kN] ’ ’ ' : '
— Froperty R 12,8 20,3 295 54,8 860
class 70 HCR 12,8 203 295 54 8 86,0
Ductility factor k7 | [] 1,0
With lever arm
Property 5.8 20 39 68 173 337
g;?srzﬂbe with  M° class 8.8 [Nm] 30 60 105 266 219
Rk=
serew Property R 26 52 92 232 454
class 70 HCR 26 52 92 232 454
Partial factors"
Property 5.8 125
class 8.8 125
Partial factors ~ yusyv -]
Fraperty R 1,56
class 70 HCR 1,56
1n absence of other national regulations
fischer Superbond
Performances Annex C 2
Characteristic resistance to steel failure under tension / shear loading of
fischer internal threaded anchor RG M |
786812.23 8.06.01-157/23
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Table C3.1:  Characteristic resistance to steel failure under tension and shear loading of
reinforcing bars

Nominal diameter of the bar ¢ 8 10 12 14 16 20 25 28 32

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 VP%ks |[KN] ko't - As - fu?

Ductility factor kr [-] 1.0

With lever arm

Characteristic resistance MPRk s [Nm]‘ 1,2 - W - fu

ke =08
=05
=05

' In accordance with EN 1992-4:2018 section 7.2.2.3 1

% fu respectively shall be taken from the specifications cf the rebar.

for fasteners made of carbon steel with fux £ 500 N/mm?2
for fasteners made of carbon steel with 500 < fu, = 1000 N/mm?2
for fasteners made of stainless steel

Table C3.2:  Characteristic resistance to steel failure under tension and shear loading of
fischer rebar anchors FRA

fischer rebar anchor FRA | omi2 [ wme | om0 [ m24
Characteristic resistance to steel failure under tension loading
Characteristic resistance NRrks ‘ [kN] ‘ 62,1 ‘ 110,5 ‘ 1727 ‘ 263,0
Partial factor"
Partial factor YMs,N ‘ [-] ‘ 1,4
Characteristic resistance to steel failure under shear loading
Without lever arm
Characteristic resistance VOris | [kN] 337 | 628 | 980 | 1412
Ductility factar ke | [ 1.0
With lever arm
Characteristic resistance MPORk.s [Nm]‘ 104 8 ‘ 266,3 ‘ 5192 ‘ 898,0
Partial factor”
Partial factor PMs v ‘ [-] ‘ 1,25

" In ahsence of other national regulations

fischer Superbond

Performances AnnexC 3

Characteristic resistance to stesl failure under tension and shear loading of reinforcing
bars and fischer rebar anchors FRA
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Table C4.1:

Characteristic resistance to concrete failure under tension / shear loading

Size

All sizes

Tension loading

Characteristic values for concrete failure under tension / shear loading

Installation factor Yinst I [-1 I SeeannexCHtoC10and C 15tc C16
Factors for the compressive strength of concrete > C20/25
C25/30 1,02
Increasing factor vy for _ C30/37 1,04
cracked or uncracked Ca5/45 W [ 1,07
concrete C40/50 1,08
TRE (XY} = Yo ~TRK({C20/25) C45/55 1,09
C50/60 1,10
Splitting failure
h/hsz2,0 1.0 he
Edge distance 20> h: :13,; Cer,sp ] 46 he-18h
h/he=13 2,28 het
Spacing Scr.sp 2 Corsp
Concrete cone failure
Uncracked concrete Kuern 11,0
Cracked concrete ker.n ¥ 7.7
Edge distance Cer 1,5 he
: [mm]
Spacing Scr. N 2 Car
Factors for sustained tension loading
Temperature range [-[1 | 24°C/40°C | 50°C/80°C [72°C/120°C |80°C/150°C
Factor W | [] 0,84 0,86 0,84 0,91
Shear loading
Installation factor Vinst | [-] ‘ 1,0
Concrete pry-out failure
Factor for pry-out failure ks | [-] ‘ 2,0
Concrete edge failure
Effective Igngth of fastener in k| mm] for dnom < 24 mm:_ m@n (hef; 12 dnm:'n)
shear loading for dnom > 24 mm: min (her; 8 dnom; 300 mm)
Calculation diameters
Size M8 M10 | M12 | M16 | M20 | M24 | M27 | M30
e o o o e | | s [0 ] 2|6 @]
]icﬁé?:;l threaded anchors RG M | 9mm - q2 16 18 22 28 ! - -
fischer rebar anchor FRA dnom -1 -1 12 16 20 25 -1 -1
Size {(nominal diameter of the bar) ] 8 10 12 14 16 20 25 28 3z
Reinfercing bar drem [[MM]| B 10 12 14 16 20 25 28 a2
Y Anchor type not part of the ETA
fischer Superbond
Performances AnnexC4
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Table C5.1: Characteristic resistance to combined pull-out and concrete failure for

fischer anchor rods and standard threaded rods in hammer drilled holes in
combination with injection mortar FIS SB; uncracked or cracked concrete

Anchor rod / standard threaded rod | M8 | M10 | M12 | M6 | M20 | M24 | M27 | M30

Combined pullout

and concrete cone failure

Thread diameter

d [mm | 8 | 10 | 12 | 16 | 20 | 24 | 27 | 30

Uncracked concre

te

Characterigtic bond registance in uncracked concrete G20/25

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

l: 24°C/40°C 12 13 13 13 13 12 10 10

Tem- ll: &0°C/80°C 12 12 12 13 13 12 10 10
perature Trewer | [NFMmMA]

range : 72°C/120°C 10 11 11 11 11 11 9.0 9,0

IV: 90°C/150°C 10 10 10 11 10 10 80 80

Installation factors

Dry or wet concrate

finst \ [-] | 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)

I: 24°C/740°C 6,5 7,0 7.5 7,5 7.5 7.5 7.5 7.5
Tem- ll: 50°C/80°C 6,0 6.5 7.5 7.5 7.5 7.5 7.0 7.0
perature Treer |[N/MMP]
range l: 72°*C{120°C ' 55 €.0 €.5 6.5 6,5 6,5 6,0 6,0
IV: 90°C/150°C 50 55 8,0 8,0 8,0 80 55 55
Installation factors
Dry or wet concrete Yinst ‘ [-1 | 1,0
fischer Superbond
Performances AnnexC5

Characteristic resistance to combingd pull-out and concrete failure for fischer anchor rod
andstandard threaded rods with injection mortar FIS SB
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Table C6.1: Characteristic resistance to combined pull-out and cancrete failure for fischer

anchor rods RG M in hammer or diamond drilled holes in combination with
resin capsule RSB; uncracked or cracked concrete

Anchor rod RG M | m8 | m10 | mi2 | mi6 | M20 | mM24 | m30
Combined pullout and concrete cone failure
Thread diameter d [mm | 8 | 10 | 12 | 16 | 20 | 24 | 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 as well as water filled hole)

l: 24°C/40°C 12 13 13 13 13 12 10
Tem- l: 50°C/80°C 12 12 12 13 13 12 10
perature - - Trewer | [NFMmMA]
range l: 72°C/120°C 10 1 11 11 11 11 9,0
IV: 90°C /150°C 10 10 10 11 10 10 8,0
Diameond-drilling {dry or wet concrete as well as water filled hole}
|- 24°C f40°C 13 13 14 14 14 13 11
Tem- - 50°C/80°C 12 13 13 14 13 13 10
perature - T TRiwer | [NFMM7]
range l: 72°C/120°C 11 12 12 12 12 11 9.5
IV: 90°C /150°C 10 11 11 11 11 10 8.5
Installation factors
Dry or wet concrete [ 1,0
Yins -
Water filled hole e 1,2 | 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 as well as water filled hole)

I: 24°C/40°C 8,5 7.0 7.5 7.5 7.5 7.5 7.5
Tem- Il 50°C/80°C 8,0 55 75 7.5 7.5 7.5 7.0
perature Trke | [N/MMZ]
range |- 72°C/120°C ' 55 8,0 85 8,5 85 8,5 80
Iv: 80°C/150°C 50 55 60 6,0 8,0 6,0 55
Diamend-drilling {dry or wet concrete as well as water filled hole
l: 24°C/40°C -1 - -0 7.5 7.5 7.5 7.5
Tem- Il 50°C/80°C -1 1) -0 7.5 7.5 7.5 7.0
perature Tree | [NfMmMI] .
range N: 72°C{120°C ' -1 - - 6,5 8,5 6,5 65
IV: 80°C/150°C -h Y -1 6,0 8,0 6,0 60
Installation factors
Dry or wet concrete 1,0
Water filled hole et H 1,2 1,0
"' No performance assessed
fischer Superbond
Performances Annex C 6

Characteristic resistance to combingd pull-out and concrete failure for
fischer anchor rod RG M with resin capsule RSB
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Table C7.1: Characteristic resistance to combined pull-out and cancrete failure for fischer

internal threaded anchors RG M | in hammer drilled holes in combination with|
injection mortar FIS SB; uncracked or cracked concrete

Internal threaded anchor RG M1 | M8 | mio | w2 | M6 | M20
Combined pullout and concrete cone failure
Sleeve diameter d [[m | 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)

I 24°C/40°C 12 12 11 11 95
Tem- ll: 60°C/80°C 12 11 11 10 9,0
perature - T TRiwer | [N/MM?]
range : 72°C/120°C 11 10 10 8,0 8,0
IV: 90°C/150°C 10 9,5 9,0 85 7.5
Installation factors
Dry or wet concrate Yinst \ [-1 I 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)

I: 24°C/740°C 5.0

Tem- | 50°C/80°C . 5.0

f:,:;;ure 0l 72°C/az0°0 e (VM 4.5

vV: 90°C/150°C 40
Installation factors

Dry or wet concrete Yinst ‘ [-] | 1.0

fischer Superbond

Performances AnnexC7
Characteristic resistance to combingd pull-out and concrete failure for fischer internal
threaded anchor RG M | with injection mortar FIS SB

786812.23 8.06.01-157/23
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Table C8.1: Characteristic resistance to combined pull-out and cancrete failure for fischer

internal threaded anchors RG M | in hammer or diamond drilled holes in
combination with resin capsule RSB; uncracked or cracked concrete

Internal threaded anchor RG M1 | M8 | mio | w2 | M6 | M20
Combined pullout and concrete cone failure
Sleeve diameter d [[m | 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 as well as water filled hole

l: 24°C/40°C 12 12 11 11 2.5
Tem- l: 50°C/80°C 12 11 11 10 9.0
perature - - Trewer | [NFMmMA]
range l: 72°C/120°C 11 10 10 2.0 8.0
IV: 90°C /150°C 10 9,5 9.0 8,5 7.5
Diameond-drilling {dry or wet concrete as well as water filled hole}
|- 24°C f40°C 13 12 12 11 10
Tem- l: 50°C/80°C 13 12 12 11 95
perature - —— Trkuer | [N/MMY]
range l: 72°C/120°C 11 11 10 2.5 8.5
IV: 90°C /150°C 10 10 9.5 9.0 8.0
Installation factors
Dry or wet concrete [ 1,0
Yins -
Water filled hole e 12 | 1,0

Cracked concrete
Characteristic bond resistance in ¢racked concrete C20/25
Hammer=drilling with standard drill bit or hollow drill bit {dry or wet concrete as well as water filled hole}
I: 24°C/40°C 5,0
T:p;;ure Il: 50°C/80°C I 5,0
fange - 72°C/120°C 4,5
IV: 80°C/150°C 4,0
Diamend-drilling {dry or wet concrete as well as water filled hole
l: 24°C/40°C -0 5.0

Tem; Il 50°C/80°C - -1 5.0
erature Trker mm:
fange I 72°C/120°C 1 45

v: a0°C/180°C -1 4,0
Installation factors
Dry or wet concrete 1,0

Water filled hole Hins! ] 12 1.0

"' No performance assessed

fischer Superbond

Performances AnnexC 8
Characteristic resistance to combingd pull-out and concrete failure for fischer internal
threaded anchor RG M | with resin capsule RSB
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Table C9.1: Characteristic resistance to combined pull-out and caoncrete failure for
reinforcing bars in hammer drilled holes in combination with injection
mortar FIS SB; uncracked or cracked concrete
Nominal diameter of the bar $ | 8 | 10 |12 | 14 | 16 | 20 | 26 | 28 | 32
Combined pullout and concrete cone failure
Bar diameter d [[mm | 8 [ 101214 ] 16 ] 2] 25 ] 28 [ 32
Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
l: 24°C140°C 8.0 85 | 9.0 9.5 9,5 10 9,5 80 | 7.5
Tem- - 50°C/80°C 80 | 85 | 90 | 90 | 95 | 85 | 90 | 85 | 7,5
perature TRewa  |[NfMmM?]
range . 72°C/120°C 7.0 7.5 8,0 8.0 8.5 as 3.0 7.5 6,5
IV: 90°C/150°C 65 | 70 | 70 | 75 | 7.5 | 8O | 75 | 7.0 | 80
Installation factors
Dry or wet concrete Yinst \ Iy I 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)
I: 24°C/40°C 45 6.0 6.0 6.0 7.0 6.0 6.0 6.0 6.0
Tem- II: 50°C/80°C 45 | 55 | 55 | 55 | 65 | 80 | 80 | 6.0 | 6.0
perature Treor | [NfMmM3]
range N: 72°C/120°C ' 4.0 50 | 50 50 6,0 55 | 55 55 | 55
IV: 80°C/150°C 3.5 45 4.5 4.5 5.6 50 50 50 50
Installation factors
Dry or wet concrete "Vinst ‘ [-] | 1.0
fischer Superbond
Performances AnnexC?9
Characteristic resistance to combingd pull-out and concrete failure for reinforcing bars
with injection mortar FIS SB

786812.23
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Table C10.1: Characteristic resistance to combined pull-out and cancrete failure for
fischer rebar anchors FRA in hammer drilled holes in combination with
injection mortar FIS SB; uncracked or cracked concrete

fischer rebar anchor FRA | w2z | wme | Mz | w24
Combined pullout and concrete cone failure
Bar diameter d | [mm] | 12 | 16 \ 20 \ 25

Uncracked concrete
Characteristic bond resistance in uncracked concrete C20/25
Harmmer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)

l: 24°C/40°C 9,0 9,5 10 95
Tem- Il 50°C/80°C 9.0 95 95 9.0
perature - - Triwa | [NfMM?]
range Il 72°C/120°C 8.0 8.5 8.5 8,0
IV: 90°C/150°C 7.0 7.5 8.0 7.5
Installation factors
Dry or wet concrete Yinst \ Iy I 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)

I 24°C/40°C 6.0 7.0 6.0 6.0

Tem- lI: 50°C/B0°C 85 6.5 6,0 60
perature Treor | [NfMmM3]

range |l 72°C/120°C ' 5,0 6,0 5,5 55

IV: 80°C/150°C 4.5 55 5,0 50

Installation factors
Dry or wet concrete "Vinst ‘ [-] | 1.0

fischer Superbond

Performances AnnexC 10
Characteristic resistance to combingd pull-out and concrete failure for fischer rebar
anchors FRA with injection mortar FIS S$B

786812.23 8.06.01-157/23
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Table C11.1: Displacements for anchor rods

Anchor rod | M8 | mio | mi2 | mi6

M20

M24

m27

M30

Displacement-Factors for tension loading”

Uncracked or cracked concrete; Temperature range |, 11, III, IV

0,07 0,08 0,09 0,10

OND-Factor

0,11

0,12

0,12

0,13

[mm/(N/mm?)]
0,13 0,14 0,15 0,17

6 MNeo-Factor

0,17

0,18

0,19

0,19

Displacement-Factors for shear loading?

Uncracked or cracked concrete; Temperature range I, 11, Ill, IV

018 0.15 0,12 0,09

5'-.JD-Factnr

0.07

0,06

0,05

0,05

[ImmikN]

0,27 0,22 0,18 0,14

av-x-FactDr

0.1

0,09

0,08

0,07

1 Calculation of effective displacemeant:
B0 = BMo-Facter * T
Bre = BMeo-Factar * T

1. acting bond strength under tension loading

Table C11.2:

Bug = Byo-Factor © V
e = Ovr-Factor * V

V: acting shear loading

Displacements for fischer internal threaded anchors RG M |

2 Calculation of effective displacement:

Internal threaded

anchor RG M| Mg

M10

m12

M16

M20

Displacement-Factors for tension loading"

Uncracked or cracked concrete; Temperature range I, II, I, IV

0,09 0,10

OND-Factor

0,10

0,11

0,19

[mm/(N/mm?)]

6Nr—Factor 0.1 3 0.1 5

0,15

0,17

0,19

Displacement-Factors for shear loading?

Uncracked or cracked concrete; Temperature range |, Il IlI, IV

BVOo-Factor 012 0,09

0,08

0.07

0.05

ImmikN]

Bvr-Factor 0,18 0,14

0,12

0,10

0,08

1 Calculation of effective displacement;
B0 = BMO-Facter * T
B = ONa-Factar * T

T: acting bond strength under tension loading

duo = Bvo-Factor W
By = Ous-Factor * W

V: acting shear loading

2 Calculation of effective displacement:

fischer Superbond

Performances

Displacements for anchor rods and fischer internal threaded anchors RG M |

AnnexC 11

786812.23
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Table C12.1: Displacements for reinforcing bars
Nominal diameter
of the bar ¢ 8 10 12 14 16 20 25 28 32
Displacement-Factors for tension loading”
Uncracked or cracked concrete; Temperature range |, 11, III, IV
ONO-Factor 0,07 0,08 0,09 0,09 0,10 0,11 0,12 0,13 0,13
- [mm/(N/mm?)]
SNos-Factor 0,11 0,13 0,13 0,15 0,16 0,16 0,18 0,20 0,20
Displacement-Factors for shear loading?
Uncracked or cracked concrete; Temperature range |, I, I, IV
OVO-Factor 0,18 0,15 0,12 0,10 0,09 0,07 0,06 0,05 0,05
[mm/kN]
SVa-Factor 0,27 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,06
1 Caleulation of effective displacement: Zr Caleulation of effective displacement:
Sno = Bno-Facter * T Ova = Bvo-Factar © V
B = OMoFactor T e = Byx-Factor + W
T acting bond strength under tensicn leading V: acting shear loading
Table C12.2: Displacements for fischer rebar anchors FRA
fischer rebar anchor M12 M16 M20 M24
FRA
Displacement-Factors for tension load?
Uncracked or cracked concrete; Temperature range L, IL, lll, IV
SNO-Factor 0,09 0,10 0,11 0,12
e [mm/(N/mm3)]
ONoo-Factor 0,13 0,15 0,16 0,18
Displacement-Factors for shear load?
Uncracked or cracked concrete; Temperature range |, I, I, IV
dv0-Factor 0,12 0,09 0,07 0,08
P L mmvkN]
Oe-Factor 0,18 0,14 0,11 0,09
I Caleulation of effective displacemeant: 2 Calculation of effective displacement:
So = Sno-haeter - T Bvo = BvoFactar W
Bl = Sha—Factar * T B, = Bvis-Factor * Y
T. acting bond strength under tension loading V: acting shear loading
fischer Superbond
Performances AnnexC12
Displacements for reinforcing bars and fischer rebar anchors FRA
786812.23 8.06.01-157/23
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performance category C1 or C2

Table C13.1: Characteristic resistance to steel failure under tension / shear loading of
fischer anchor rods and standard threaded rods under seismic action

Anchor rod / standard threaded rod | M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30

Characteristic resistance to steel failure under tension loading"

fischer anchor rods and standard threaded rods, performance category C12

© . 5.8 19(17) | 29(27) | 43 79 123 177 230 281
= o  Steel zinc plated -

2 5 E o o8 2927} | 47(43) 58 126 196 282 366 449
@ ]

g -% g Stainless steel R and g—% 50 [kN] 19 29 43 79 123 177 230 281
E E < high corrosion a 70 26 41 59 110 172 247 322 393
o resistant steel HCR 80 30 | 47 | 68 | 126 | 196 | 282 | 368 | 448
fischer anchor rods and standard threaded rods, performance category C22

2 Steel zinc plated °.8 i i 39 72| 108 | 177 | A .
g g o P g, 88 4 A 81 | 116 | 178 | 282 | ¥ 4
“:-.? *E £ Stainless steel R and %% 50| [-] - - 39 72 108 177 - -
& ¢ < high corrosion o 70 -4 =) 53 101 | 152 | 247 4 =
Q resistant steel HCR 80 4 4 61 116 173 | 282 4 -4
Characteristic resistance to steel failure under shear loading without lever arm”
fischer anchor rods, performance category C12

o : 5.8 11(10) | 17(18) | 25 47 74 108 138 168
T Steel zinc plated .

TEs = 8.8 15(13) | 23(21) | 34 63 98 141 184 225
- ) o

E "g é Staimess 3tee| R and E—(_l'g 50 [kN] g 15 21 39 61 89 '1 15 '141
o @ > high corrasion o 70 13 20 30 55 86 124 161 197
© resistant steel HCR 80 15 23 34 63 98 | 141 | 184 | 225
Standard threaded rods, performance category C1?

o , 5.8 (7Y |12(11y| 17 33 52 74 97 118
= Steel zine plated

23 5 z, 88 11 |16(14)| 24 44 69 99 129 | 158

Jas) A 0

‘EU ? :§ Stainless steel R and 3'—3 50 |[kN]| 8 11 15 27 43 62 81 a9
o high corrosion o 70 9 14 21 39 60 87 113 138
©  resistantsieel HCR 80 11 | 16 | 24 | 44 | 69 | 99 | 120 | 158
fischer anchor rods and standard threaded rods, performance category C2

e , 58 -4 A 14 27 43 82 4 A
3 3 Steel zinc plated " Y = p
28 g £, 88 - - 22 44 69 99 -# -
T3 £ Stainless steel R and %LE 50| (] | ¥ -4 14 27 43 62 -4 -
@ § -~ high corrosion T 70 4 | 4 | 20 | 39 | 60 | 87 | 4 | &
O resistant steel HCR 80 4 iy 22 44 69 90 4 4
Factor for the annular gap (igap [-] 0,5 (1,0)%

1} Partial factors for performance category C1 or C2 see Table C14.2;
for fischer anchor rods FIS A/ RG M the factor for steel ductility is 1,0

standard threaded rods according to EN |30 10684:2004+AC 2009,

4 No performance assessed.

Z Values in brackets are valid for undersized threaded rods with smaller stress area As for hot dip galvanized

*Values in brackets are valid for filled annular gaps between the anchor rod and the through-hole in the
attachment. It is necessary to use the fischer filling disc according to Annex A 1 and A 3.

fischer Superbond

Performances Annex C 13
Characteristic resistance to stesl failure under tension / shear loading for fischer anchor
rods and standard threaded rods under seismic action {performance category C1/C2)

786812.23 8.06.01-157/23
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Table C14.1: Characteristic resistance to steel failure under tension / shear loading for of
reinforcing bars (B500B) under seismic action performance category C1

Nominal diameter of the bar d| 8 | 10 | 12 | 14 | 16 | 20 | 25 | 28 | 32
Bearing capacity under tension load, steel failure"

Reinforcing bar B500B acc. to DIN 488-2:2009-08, performance category C1

Characteristic resistance Nresct [[kN]| 27,1 | 423 [ 61,0 | 835 [ 108,5]169,5]265,1]332,6 | 434,1
Bearing capacity under shear load, steel failure without lever arm"

Reinforcing bar BS00B acc. to DIN 488-2:2009-08, performance category C1

Characteristic resistance Veesctr |[kN]| 95 | 148 ] 213291 [ 379|593 | €27 [116.4]151,9

) Partial factors for performance category C1 see Table C14.2

Table C14.2: Partial factors for fischer anchor rods, standard threaded rods and rein-
forcing bars (B500B) under seismic action performance category C1 or C2

Anchor rod / standard threaded rod M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30
Nominal diameter of the bar o | 8 [ 10 [ 12 [ 14 | 16 | 20 | 25 | 28 | 32
Tension load, steel failure!
58 1,50
Z Steel zinc plated
= 2 8.8 1,50
= £
[
9 Stainless steel R and gL 50 [ 2,86
= high corrosion o 70 1,87 /fischer HCR: 1,502
2 resistant steel HCR
&tt, 80 1,60
Reinforcing bar B50O0RB 1,40
Shear load, steel failure®
_ 5.8 1,25
— Steel zinc plated
Z z 8.8 1,25
[ )]
I= 8_ ] .
S Stainless steel R and 9.;—“3 =0 [] 2,38
~ high corrosicn o 70 1,56 / fischer HCR: 1,25¢
2 resistant steel HCR
E 80 1,33
Reinforcing bar B500B 1,50

¥ In absence of other national regulations
2 Only admissible for high corrosion resistant steel HCR, with f / fux 2 0,8 and As > 12 % (e.g. fischer ancher

rads)

fischer Superbond

Performances Annex C 14
Characteristic resist. to steel failure under tension 7 shear loading for reinforcing bars
under seismic action (performance category C1); partial factors (perfor. category C1/ C2)

8.06.01-157/23
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Table C15.1: Characteristic resistance to combined pull-out and cancrete failure for
fischer anchor rods and standard threaded rods in hammer drilled holes
with injection mortar FIS SB or resin capsule RSB under seismic action
performance category C1

Anchor rod / standard threaded rod M8 M10 M12 M16 M20 M24 | M27Y | M30
Characteristic bond resistance, combined pullout and concrete cone failure
Hammer-drilling with standard drill bit or hollow drill bit
{dry or wet concrete; resin capsule RSB additional in water filled holes)
I. 24 °C/740°C 48 50 586 586 586 58 58 6.4

Tem- I 50°C/80°C 43 46 56 56 56 56 53 6.0
perature Trect | [N/MM?]
range . 72°C/120°C 3,9 4.3 49 49 4.9 49 45 5,1

IV: 90°C/150°C 3,6 3,9 4.5 4.5 4.5 4.5 4.1 4.7
Installation factors
Dry or wet concrete _ M 1,0
Water filled hole finst 1,22 1,02

1} Only use with injection mortar FIS SB.
2 Only use with resin capsule RSB in water filled hole

Table C15.2: Characteristic resistance to combined pull-out and concrete failure for
reinforcing bars in hammer drilled holes with injection mortar FIS SB under
seismic action performance category C1

Characteristic resist. to combined pull-out and concrete failure under seismic action
{performance category C1) for fischer anchor rods, standard threaded rods and reinf. bars

Nominal diameter of the bar 0] 8 10 12 14 16 20 25 28 32
Characteristic bond resistance, combined pullout and concrete cone failure
Hammer-drilling with standard drill bit or hollow drill bit (dry or wet concrete)
I: 24°C/40°C 3,2 43 | 45 | 45 53 | 45 | 45 | 45 51
Tem- II: 50°C/80°C .| 32 39 | 441 41 49 | 45 | 45 | 45 51
perature Trect |[N/mMmM?]
range . 72°C/120°C ' 2,8 3,6 3,8 38 | 45 | 41 41 4,1 47
IV: 80°C/150°C 2,5 3,2 3,4 3.4 41 3,8 3,8 3.8 4.3
Installation factors
Dry or wet concrete Yinst ( -1 1,0
fischer Superbond
Performances AnnexC 15

786812.23
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Table C16.1: Characteristic resistance to combined pull-out and concrete failure for for
fischer anchor rods and standard threaded rods in hammer drilled holes
with injection mortar FIS SB under seismic action performance
category C2

Anchor rod / standard threaded rod M12 M16 M20 M24

Characteristic bond resistance, combined pullout and concrete cone failure

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

I 24°C/40°C 4,5 3.2 26 3.0

Tem{ Il: 50°C/80°C I 4,5 3.2 26 3.0

perature : o TREC2 mm

range |l 72°C/120°C 3.9 27 2,3 26

V. 90°C /150 °C 36 2.5 2.1 24

Installation factors

Dry or wet concrete Yinst | [-] | 1,0

Displacement-Factors for tension loading"

ON,C2 (ULS)-Factor 0,09 0,10 0,11 0,12

[mm/(N/mm?)]

ON,C2 (ULS)-Factar 0,15 0,17 0,17 0,18

Displacement-Factors for shear loading?

OV,C2 (DLS)-Factor 0,18 0,10 0,07 0,06

[mn/kNj
v 02 (ULSFactor 0,25 0,14 0.1 0,09

1 Calculation of effective displacemeant: 21 Calculation of effective displacement:

BN,CZ (OLS = ON.C2 (OLSyFactar = T Sv.C2(0Ls) = 8v.C2 (DLS:-Factor * W

Sm,c2 (uLsy = ON,C2 (ULSHFacter T Sv.c2uLs) = Bv,c2 (ULsFactor © V

T: acting bond strength under tension loading V: acting shear loading
fischer Superbond
Performances Annex C 16
Characteristic resistance to combined pull-out and concrete failure under seismic action
{performance category G2} for fischer anchor rods and standard threaded rods
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