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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 ianguages 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 füll. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction shal) 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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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

Technical description of the product1

3

3.1

3.2

3.3

3.4

Z47056.16

The fischer injection system FIS EM is a bonded anchor consisting of a cartridge with injection
mortar fischer FIS EM and a steel element according to Annex A2.

The steel element is placed into a drilled hole filied 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 applicabie 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.

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

Mechanical resistance and stabiiity (BWR 1)

Essential characteristic Performance

Characteristic values under static and quasi-static
action for öesign according to TR 029 or CEN/TS
1992-4:2009, Displacements

See Annex C 1 to C 10

Characteristic values for seismic Performance
categories C1 and C2 for design according to
Technical Report TR 045, Displacements

See Annex C 11 to C 14

Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Anchorages satisfy requirements for
Class AI

Resistance to fire No Performance assessed

Hygiene, health and the environment (BWR 3)

Regarding dangerous substances there may be requirements (e.g. transposed European
legislation and national laws, regulations and administrative provisions) applicabie to the
products falling within the scope of this European Technical Assessment. In order to meet the
provisions of Regulation (EU) No 305/2011, these requirements need also to be complied with,
when and where they apply.

Safety in use (BWR 4)

The essential characteristics regarding Safety in use are included under the Basic Works
Requirement Mechanical resistance and stabiiity.

8.06.01-204/16
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4 Assessment and verification of constancy of Performance (AVCP) system applied, with
reference to its legal base

In accordance with guideline for European technical approval ETAG 001, April 2013 used as
European Assessment Document (EAD) according to Article 66 Paragraph 3 of Regulation (EU)
No 305/2011 the applicable European iegal 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 für Bautechnik.

Issued in Berlin on 12 September 2016 by Deutsches Institut für Bautechnik

Andreas Kummerow beglaubigt:

p. p. Head of Department Lange

Z47056.16 8.06.01-204/16
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Installation conditlons

Setting depth mark

ha= ru

ho= hrt

'min

h(5= hg(

i.J L

r
Setting depth mark

i.J L
h„ , 1-

ho

fischer injection system FIS EM

Product descrlptlon
Installation conditlons

Z61389.16

m
m

s

^3

Deutsches

Institut
für

Bautechnik DIBt

Anchor rod

Pre-positioned anchor

Anchor rod

Push through anchor
(annular gap filied with mortar)

flscher

Internal threaded anchor RG MI
Pre-positioned anchor only

Relnforcing bar

flacher rebar anchor FRA

Pre-positioned anchor

fischer rebar anchor FRA

Push through anchor
(annular gap filied with mortar)

Annex A1
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Cartridge sizes (390 ml, 585 ml, 1100 ml, 1500 ml)

Sealing cap

imprint: fischer FIS EM, processing notes, shelf-life, piston
travel scale, curing times and processing times (depending on
temperature), hazard code, size, volume

Static mixer FIS MR or FIS UMR
Injection-adapter

Extenslon tube

Anchor rod

Size: MS, MIO, M12, M14, M16, M20, M22, M24, M27, M30

Washer Hexagon nut

or GT
fischer internal threaded anchor RG MI Screw
Size: M8, MIO, M12, M16, M20 /

Threaded rod Washer Hexagon
nut

\

Relnforcing bar
Nominal diameterof the bar: (»8,4)10,4)12,4)14,4)16,4)18,4)20,4)22,4)24,4)25,4)26,4)28, 4)30,4)32, ^34, 4)36,4)40

fischer rebar anchor FRA

Size:M12,M16, M20, M24

fischer injection system FIS EM

Product descriptlon
Cartridges / Static mixer / Steel elements

261389.16

\
Setting depth mark

Washer

Setting depth mark

Hexagon
nut

Annex A 2

8.06.01-204^16
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Table A1: Materials

Part Designation Material

1 Mortar cartridge Mortar, hardener, filier

Steel grade Steel, zinc plated
Stainless steel

A4

High corrosion
resistant steel C

2 Anchor rod

Property class
5.8 or 8.8;

EN ISO 898-1:2013

zinc plated 2 5 |jm,
EN ISO 4042:1999 A2K

or hot-dip galvanised
EN ISO 10684:2004

fuk s 1000 N/mm^
A5> 12%

fracture elongation''

Property class
50, 70 or 80

EN ISO 3506-1:2009

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362;
1.4062, 1,4662, 1.4462

EN 10088-1:2014

fjKSlOOO N/mm^
A5> 12%

fracture elongation''

Property class
50 or 80

EN ISO 3506-1:2009

or property ciass 70 with
fyk= 560 N/mm^
1.4565; 1.4529

EN 10088-1:2014

fuRS 1000 N/mm^
As >12%

fracture elongation''

3
Washer

iSO 7089:2000

zinc plateä a 5 um,
EN ISO 4042:1999 A2K

or hot-dip galvanised
EN ISO 10684:2004

1.4401;1.4404;
1.4578;1.4571; 1.4439;

1.4362

EN 10088-1:2014

1.4565:1.4529
EN 10088-1:2014

4 Hexagon nut

Property class
5or8;

EN ISO 898-2:2012

zinc plated a 5 um,
ISO 4042:1999 A2K

or hot-dip galvanised
EN ISO 10684:2004

Property class
50, 70 or80

EN ISO 3506-1:2009

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362

EN 10088-1:2014

Property class
50, 70 or80

EN ISO 3506-1:2009

1.4565; 1.4529
EN 10088-1:2014

5

fischer

internal threaded
anchor RG MI

Property class
5.8

ISO 898-1:2013

zinc plated ä 5 Mm,
ISO 4042:1999 A2K

Property ciass
70

EN ISO 3506-1:2009

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362

EN 10088-1:2014

Property class
70

EN ISO 3506-1:2009

1.4565; 1.4529
EN 10088-1:2014

6

Screw or anchor/

threaded rod for fischer

internal threaded

anchor RG MI

Property class
5.8 or8.8;

EN ISO 898-1:2013

zinc plated ä 5 |jm,
ISO 4042:1999 A2K

fracture elongation
As > 8 %

Property class
70

EN ISO 3506-1:2009

1.4401; 1.4404; 1.4578;
1.4571; 1.4439; 1.4362

EN 10088-1:2014

fracture elongation
As > 8 %

Property class
70

EN ISO 3506-1:2009

1.4565; 1.4529
EN 10088-1:2014

fracture elongation
As > 8 %

7

Reinforcing bar
EN 1992-1-1:2004 and

AC:2010, Annex C

Bars and de-coiled rods, class B or C with
fyv and k according to NDPor NCL of EN 1992-1 -1:2004+AC:2010
U = flk = k • fyt,

8
fischer

rebar anchor FRA

Rebar part:
Bars and de-coiled rods class B or C

with fyK and k according to NDPor NCL
of EN 1992-M:2004+AC:2010

^Jk = = k • fyli

Threaded part:
Property class 70 or 80
EN ISO 3506-1:2009

1.4565;1.4529,1.4401,1.4404, 1.4571,
1.4578. 1.4439, 1.4362, 1.4062
EN 10088-1:2014

Fracture elongation Ag > 8 %for applications without requirements tor seismic Performance

fischer injection system FIS EM

Annex A 3Product descriptlon
Materials

Z61389.16 8.06.01-204/16
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Specifications of intended use (part 1)

Table B1: Overview use and Performance categories

Anchorages subject 1o

Hammer driiiing
with Standard

driii bit

Hammer driiiing
with holiow drill

bit (Heller
"Duster Expert"
or Hiiti "TE-CD,
TE-YD")

Anchor rod

PIS EM with ...

fischer

internal tlireaded

anchor RG Mi

Reinforcing bar

all sizes

fischer

rebar anchor

FRA

Nominal drill bit diameter (do) 12 mm to 35 mm

Diamond driiiing

Static and quasi
static load, in

Seismic

Performance
category (only
hammer driiiing
with Standard /

holiow drill bits)

Use category

Installation

temperature

In-service

temperature

uncracked

concrete

cracked

concrete

C1

C2

dry or wet
concrete

flooded hole

Temperature
ränge I

Temperature
ränge II

all sizes

MIO

to

M30

M12,
M16,
M20,
M24

Tables:

C1,C5,
C6, CIO

Tables:

C14,
C16. C17

Tables:

C14,
C16, C19

all sizes

all sizes

Tables:

C2, es,
C7, C11

all sizes

4)10
to

4)32

all sizes

all sizes

+5 'C to +40 "C

Tables;

C3, C5,
C8, C12

Tables:

C15,
C16,C18

-40 °C to +60 »C
(max. long term temperature +35 "C and
max. Short term temperature +60 °C)

-40 "C to +72 'C
(max. long term temperature +50 °C and
max. Short term temperature +72 °C)

all sizes

Tables:

C4,C5,
C9.C13

fischer injection system FIS EM

Intended Use

Specifications (part 1)

Z61369.16

Annex B1
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Specifications of intended use (pari 2)

Base materlafs:

• Reinforced or unreinforced normal weight concrete Strength classes C20/25 to C50/60 according to
EN 206-1:2000

Use conditlons (Environmental conditions):
• Structures subject to dry internal conditions

(zinc coated steel, stainless steei or high corrosion resistant steel)

• Structures subject to external atmospheric exposure {including industrial and marine environment) and to
permanently damp internal condition, if no particular aggressive conditions exist
(stainless steel or high corrosion resistant steel)

• Structures subject to external atmospheric exposure, to permanentfy damp internal conditions or in other
particular aggressive conditions (high corrosion resistant steel)

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

Design:

• Anchorages have to be designed by a responsible engineer with experience of concrete anchor design

• Verifiable calcjlation 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 (e.g. position of the anchor relative to
reinforcement or to supports, etc.)

• Anchorages jnder static or quasi-static actions are designed in accordance with EOTA Technical Report
TR 029 "Design of bonded anchors" Edition September 2010 or CEN/TS 1992-4:2009

• Anchorages under seismic actions (cracked concrete) have to be designed in accordance with:

- EOTA Technical Report TR 045 "Design of Metal Anchors under Seismic Action",
Edition February 2013

- Anchorages shall be positioned outside of critical regions (e.g. plastic hinges) of the concrete structure
- Fastenings in stand-off Installation or with a grout layer are not allowed

Instailation:

• Anchor instailation 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 filied with mortar

• Anchorage depth should be marked and adhered to on Installation
' Overhead instailation is allowed

fischer injection system FIS EM

Intended Use

Specifications (pari 2)

Z51389.16

Annex B 2

8,06.01-204/18
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Table B2: Installation parameters for anchor rods

Deutsches
Institut

für
Bautechnik DIBt

Size M8 MIO M12 M14 M16 M20 M22 M24 M27 M30

Width across flats SW

[mm]

13 17 19 22 24 30 32 36 41 46

Nominal drill bit .

diameter °
12 14 14 16 18 24 25 28 30 35

Drill hole depth ho ho= hgi

EffeCtive ha(.min 60 60 70 75 80 90 93 96 108 120

anchorage depth 160 200 240 280 320 400 440 480 540 600

Minimum spacing Smir
and minlmum =

edge distance Cmm
40 45 55 60 65 85 95 105 120 140

pre-

positioned dt
° . .. anchorage

9 12 14 16 18 22 24 26 30 33

glgyranCC; nOlu in

thefixtjre"
through df

anchorage
14 16 16 18 20 26 28 30 33 40

Minimum thickness .

of concrete member
iflt+ 3C
ä 100

hg) + 2do

Maximum ^
Installation torque

[Nm] 10 20 40 50 60 120 135 150 200 300

" For larger clearance holes In the fixture see TR 029, 4.2.2.1 or CEN/TS 1992-4-1:2009,5.2.3.1

Anchor rod: Widthacross
flats

^ M .

V
Marking

Setting depth mat1<

Marking (on random place) fischer anchor rod:
Propetly class 8.8, stainless steel, property class 80 or high (»rrosion resistant steel, property class 80; •
Stainless steel A4, property class 50 and high corrosion resistant steel, property class 50: ••
Or colour coding according to DIN976-1

Commerclal Standard threaded rods, washers and hexagon nuts may also be used If the following
requlrements are fulfllied:

Materials, dimensions and mechanical properties according Annex A 3, Table AI
Inspection certificate 3.1 according to EN 10204:2004, the documents have to be stored
Setting depth is marked

fischer injection system FIS EM

Intended Use

Installation parameters anchor rods

Z61389.ie

Annex B 3

6.06.01-204/16
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Table B3: Installation parameters for fischer Internal threaded anchors RG

Size MB MIO M12 M16 M20

Diameter of anchor dh 12 16 18 22 28

Nominal drill bit
diameter

do 14 18 20 24 32

Drill hole depth ho ho = het

Effective anchorage depth
(hei = Lh)

hat 90 90 125 160 200

(Minimum spacing and
minimum edge distance

Smin

Cinln

[mm] 55 65 75 95 125

Diameter of clearance hole in

the fixture'' d, 9 12 14 18 22

Minimum thickness

of concrete member
hmift 120 125 165 205 260

Maximum screw-in depth le.max 18 23 26 35 45

Minimum screw-in depth lE.fTiir 8 10 12 16 20

Maximum Installation torque TjrBi.ma* [Nm] 10 20 40 80 120

'' For larger clearance holes in the fixture see TR 029, 4.2.2.1 or CEN/TS 1992-4-1:2009, 5.2.3.1

fischer internal threaded anchor RG MI

^^

////////A

Marking

Marking: Anchor size
e.g.: MIO

Stainless steel additional A4

e.g.; MIO A4

High corrosion resistant steel
additional C

e.g.; M10C

Retaining bolt or threaded rods (including nut and washer) must comply with the appropriate material and
strength class of Annex A 3, Table A1

fischer injection system FIS EM

Intended Use

Installation parameters fischer internal threaded anchors RG MI

Z61389.16

Annex B 4
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Table B4: Installation parameters for reinforcing bars

Deutsches
Institut

für

Bautechnik DIBt

Nominal diameter of the bar 4> 8 1) 1 12') 14 16 18 20 22 24

Nominal drill bit
diameter

dp 10 12 12 14 14 16 18 20 25 25 30 30

Drill hole depth ho ho = hg)

Effective he(,mln 60 60 70 75 80 85 90 94 98

anchorage depth het.inax [mm] 160 200 240 280 320 360 400 440 480

Minimum spacing and
minimum edge distance

Smln

Cmln

40 45 55 60 65 75 85 95 105

Minimum thickness

of concrete member
hmln

h0i+ 30
(£ 100)

hgi+ 2do

Nominal diameter of the bar 4> 25 26 28 30 32 34 36 40 —

Nominal drill bit

diameter
do 30 35 35 40 40 40 45 55 --

Drill hole depth ho ho = her

Effective haf.mln 100 104 112 120 128 136 144 160 ...

anchorage depth [mm] 500 520 560 600 640 680 720 800 ...

Minimum spacing and
minimum edge distance

Smin

Cmln

110 120 130 140 160 170 180 200 ...

Minimum thickness

of concrete member
hmln het+ 2do

' Both drill bit diameters can be used

Reinforcing bar

• The minimum value of related rib area f« ^in must fulfil the requirements of
EN 1992-1-1;2004+AC:2010

• The rib helght must be within the ränge: 0.05 • s h,ib s 0,07 • i}>
(({> = Nominal diameter of the bar, hrib = rib height)

flscher injection system FIS EM

Intended Use

Installation parameters reinforcing bars

Z61389 16

Setting depth mai1<

Annex B 5
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Deutsches
Institut
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Table B5: Installation parameters for fischer rebar anchor FRA

DIBt

SIze M12'> M16 M20 M24

Nominal diameter

of the bar «f 12 16 20 25

Width across flats SW 19 24 30 36

Nominal drill bit

diameter
do 14 16 20 25 30

Drill hole depth ho hei + le

Effective h«f,min 70 80 90 96

^chorage depth h«f,rnax 140 220 300 360

Distance concrete

surface to

welded join
I.

[mm]
100

Minimum spacing
and minimum edge
distance

Smin

Cmln

55 65 85 105

Diameter of

pre-

positioned
anchorage

£d, 14 18 22 26

ciBarancB noi@ In

the fixture^' push
through

anchorage
sd, 18 22 26 32

Minimum thickness

of concrete member
hmln

hg + 30
(£100)

hc + 2do

Maximum

installation torque Tin»i,ma« [Nm] 40 60 120 150

''Both drill bit diameters can be used
For larger clearance holes in thefixlure see TR 029, 4,2.2.1 or CEN/TS 1992-4-1:2009, 5.2.3.1

fischer rebar anchor FRA Setting depth mar1<

h

Marking frontal e.g.:

'ef

FRA (for stainless steel);
FRA C (for high corrosion resistant steel)

fischer injection system FIS EM

Intended Use
Installation parameters rebar anchor FRA

Z61369.16

Width across fiats

•l
J

Im)
Marking

Annex B 6
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Table B6: Parameters of steel brush FIS BS / BSB 0

Deutsches
Institut

für
Bautechnik DIBt

FISBS FIS BSB

Drill bit

diameter

Steel brush

diameter

[mm]

12 14

14 16

16 18 20

20 25

24 25 28 30 32 35 40 45

26 27 30 40 42 47

Table B7: Maximum processing time of the mortar and minimum curing time
{Düring the curing time of the mortar the concrete temperature may not fall below the
iisted minimum temperature)

System temperature

CC]

+5 to +10

s+10 to +20

a+20 to +30

ä+30 to +40

Maximum processing time

[minutes]

120

30

14

' In wet concrete or flooded holes the curing times must be doubied

fischer injection system FIS EM

Minimum curing time '̂
tcue

[hours]
40

18

10

55

58

Intended Use

Cleaning tools
Processing times and curing times

Annex B 7

Z61389.16 8.06.01-204/16
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Installation instructions part 1

Drilling and cleaning the hole (hamrner drilling with Standard drill bit)

2x

3

Drill the hole.

Drill hole diameter do and drill hole depth hosee
Tables B2, B3, B4, BS

Blow out the drill hole twice, with oil-free
compressed air (p £ 6 bar)

Brush the drill hole twice. For drill hole diameter 2 30 mm use a power drill. For
deep holes use an extension. Corresponding brushes see
Table 86

Blow out the drill hole twice, with oll-free
compressed air (p 2 6 bar)

Go to Step 6

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

1

Go to Step 6

Check a suitable hollow drill (see Table 81)
for correct Operation of the dust extraction

Use a suitable dust extraction system, e.g.
Bosch GAS 35 M AFC 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. Diameter of drill hole do and drill
hole depth hosee Tables B2, B3, 84, B5

fischer injection system FIS EM

Intended use
Installation instoictions part 1

Z613B9.16

Annex B 8

8.06.01-204*16
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Deutsches
Institut

für

Bautechnik DIBt

Installation Instructions part 2

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

Preparing the cartridge

Drill the hole.

Drill hole diameter do and
drill hole depth ho see
Tables B2, B3, B4, 85

a

7T

iCZD

Flush the drill hole with clean water untll it flows clear

Break the drill core

and draw it out

Blowout the drill hole twice, using oil-free compressed air (p > 6 bar)

Brush the drill hole twice using a power drill. Corresponding brushes see
Table B6

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

Remove the sealing cap

Screw on the static mixer

(the Spiral in the static mixer must be clearly visible)

1» Place the cartridge into the dispenser

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

fischer injection system FIS EM

Intended use

Installation instructions part 2

Z61389.16

Annex B 9
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Installation instructions pari 3

Injection of the mortar

Deutsches

Institut
für

Bautechnik DIBt

«s>. *

Fill approximately 2/3 of the drill
hole with mort^. Always begln
from the bottom of the hole and

avoid bubbles

For drill hole depth i 150 mm
use an extension tube

For overhead Installation, deep
holes ho > 250 mm or drill hole
diameter do £ 40 mm use an
injection-adapter

Installation of anchor rods or fischer internal threaded anchors RG MI

10

11

lammmmam
t loiiBniirrnTan

m ~ W ' ^ .^1
» « öl

iimmm
t

For overhead installations support
the anchor rod with wedges.
(e.g. fischer centering wedges)

j Wait for the specified curing time
tcur,see Table B7

fischer injection system FIS EM

Intended use

Installation instructions part 3

Z61389 16

Only use clean and oil-free anchor elements.
Mat^ the setting depth of the anchor. Press the
threaded rod or fischer internal threaded RG MI

anchor down to the bottom of the hole, turning it
slightly while doing so.
After inserting the anchor element, excess mortar
must be emerged around the anchor element

12

For push through
Installation fill the

annular gap with
mortar

Mounting the
fixture

Tiftsi,ffiax See
Tables B2 and B3

Annex B10

8.06.01-204/16
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Installation instructions part 4

Installation relnforcing bars and fischer rebar anchor FRA
«I

DIBt

\r.'
ay 9 0 fP ^ o

I*- •HWWHfffiÜWtSffH!«; iWilil—

Only use clean and oll-free relnforcing bars or fischer FRA. Mark the setting
depth. Turn while usIng force to push the relnforcement bar or the fischer FRA
Into the filied hole up to the setting depth mark

10

When the setting depth mark is reached, excess mortar must be emerged
from the mouth of the drill hole

11
I j Walt for the specified curing time

teure See Table B7

fischer injection system FIS EM

Intended use
Installation instructions part 4

Z51389.16

12 — Mounting the flxture
TinM.ma«see Table BS

Annex B11

8,05.01-204/16
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Table C1: Characteristic values for the steel bearing capacity under tensile /
shear load of fischer anchor rods and Standard threaded rods

Size 1 M8 MIO M12 M14 M16 M20 M22 M24 M27 M30

Bearing capacity under tensile load, steel fallure

O)
c ^ Steel ztnc plated

5.8

(kN]

19 29 43 58 79 123 152 177 230 281

8.8 29 47 68 92 126 196 243 282 368 449

S ^ Stainless steel
^ A4 and

« High corrosion
O " resistant sleel C

Property 50 19 29 43 58 79 123 152 177 230 281

70 28 41 59 81 110 172 212 247 322 393

80 30 47 68 92 126 196 243 282 368 449

Partlal safety factors^'

>, Steel zinc plated
o

5.8

[-]

1,50

8.8 1,50
«0 5
^ w Stainless steel

3 A4 and
High corrosion
resistant steel C

Property 50 2,86
clasä

70 1,50^'/1,87

80 1,60

Bearing capacity under shear load, steel fallure

without lever arm

O)
•E 2 Steel zinc plated

5.8

m

9 15 21 29 39 61 76 89 115 141

8.8 15 23 34 46 63 98 122 141 184 225
®'

^ .•& Stainless steel
1 ^ A4 and
ra ffl High corrosion
ü " resistant sleel C

Property 50 9 15 21 29 39 61 76 89 115 141

70 13 20 30 40 55 86 107 124 161 197

80 15 23 34 46 63 98 122 141 184 225

Ductilitylactoracc. to CEN/TS 1992- .
4-5:2009 Section 6,3.2.1 I-] 1.0

with lever arm

OJ „
1 Steelzinc plated

5.8

[Nm]

19 37 65 104 166 324 447 560 833 1123

8.8 30 60 105 167 266 519 716 896 1333 1797
——

5 c Stainless steel
1 g A4 and
™1 High corrosion

o resistant steel C

Property 5Q
19 37 65 104 166 324 447 560 833 1123

70 26 52 92 146 232 454 626 784 1167 1573

80 30 60 105 167 266 519 716 896 1333 1797

Partlal safety factors^'

Ä" ^ Steel zinc plated
5.8

f-1

1,25

8.8 1,25
«J 2

m ^ Stainless steel
"C A4 and

« High corrosion
resistant steel C

Property 50 2,38
ciass

70 1,25^'/1,56

80 1,33

In absence of other national regulations

'̂Only admissible for steel C, with fyfc/fm, ^ 0,8 and As >12% (e.g. fischer anchor rods)

fischer injection system FIS EM

Annex C1Performances

Characteristic steel bearing capacity of fischer anchor rods and
Standard threaded rods

Z61389.16 8.06.01-204/16
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Table C2: Characteristic values for the steel bearing capacity under tensile /
shear ioad of fischer internal threaded anchors RG MI

Size MS MIO M12 M16 M20

Bearing capacity under tensile load, steel failure

Property 5.8 19 29 43 79 123
Characteristic 01355

8.8
[kN]

29 47 68 108 179
DCQnriQ c^pocity ^kk,8

with screw Property A4 26 41 59 110 172

class 70 C 26 41 59 110 172

Partlal safety factors^'

Property 5.8 1,50

Partial safetv 8.8
[-]

1,50

factor property A4 1,87

class 70 C 1,87

Bearing capacity under shear ioad, stee failure

without lever arm

Property 5.8 9.2 14,5 21,1 39,2 62,0
Characteristic class

8.8
[kN]

14,6 23,2 33,7 54,0 90,0
DOanng CapdCHy

with screw Property A4 12,8 20,3 29,5 54,8 86,0

class 70 C 12,8 20,3 29,5 54,8 86,0

Ductilityfactor acc. to CEN/TS
1992-4-5:2009 Section 6.3.2.1

kz I-] 1,0

with lever arm

Property 5.8 20 39 68 173 337
Characteristic dass

8.8
[Nm]

30 60 105 266 519
D6n0lng mOmOnt M
with screw Property A4 26 52 92 232 454

class 70 C 26 52 92 232 454

Partial safety factors^'

Property 5.8 1,25

Partial safetv 8.8
[-]

1,25 1,25/1,50^'
factor Property A4 1,56

class 70 C 1,56

In absence of other national regulatlons
^ Only for steel failure without lever arm

fischer injection system FIS EM

Performances
Characteristic steel bearing capacity of fischer internal threaded anchor RQ MI

Z61389.16

Annex C 2
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Table C3: Characteristic values for the steel bearing capacity under tensile /
shear load of relnforcing bars

Nominal diameter of the bar «fr 6 10 12 14 16 18 20 22 24 25 ^ 28 30 32 34 36 40

Bearing capacity under tensile load, steel faüure

Characteristic bearing capacity Nrk,« [kN] A, • fuk"
Bearing capacity under shear load, steel fallure

without lever arm

Characteristic bearing capacity Vpk.» [kN] 0,5 fuK"
Ductilityfactor acc. to CEN/TS
1992-4-5:2009 Section 6.3.2.1

ka [-] 0,8

wIth lever arm

Characteristic bending moment MV.« (Nm] 1.2-Wa, •f^"

U or fyK respectively must be taken from the specifications of the relnforcing bar

Table C4; Characteristic values for the steel bearing capacity under tensile /
shear load of fischer rebar anchors FRA

Sfze

Bearing capacity under tensile load, steel fallure

Characteristic bearing capacity Nnk,8 [kN]

Partial safety factors^'

Partial safety factor ywa.N [-1
Bearing capacity under shear load, stee fallure

without lever arm

Characteristic bearing c^acity Vr^.«

Ductility factor acc. to CEN/TS
1992-4-5:2009 Section 6.3.2.1

with lever arm

[kN]

[-1

Characteristic bearing capacity [Nm]

Partial safety factors^^

Partial safety factor yM*.v [-]

' In absence of othernational regulations

fischer injection system FIS EM

M12 M16 M20

63 III 173

1,4

30 55 86

1,0

92 233 454

1,56

M24

270

124

785

Performances

Characteristic steel bearing c^actty of relnforcing bars and
fischer rebar anchors FRA

Annex C 3

Z61389.16 8.06 01-204/16
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Table C5: General design factors for the bearing capacity under tensile /
shear load; uncracked or cracked concrete

SIze All SIzes

Bearing capacity under tensile load

Factors acc. to CEN/TS 1992-4:2009 Section 6.2.2.3

Uncracked concrete kuc
H

10,1

Cracked concrete k» 7.2

Factors for the compressive strength o concrete > C20/25

C25/30

[-]

1,02

C30/37 1,04
Increasing C35/45 1,06

C40/50 1,07
•v* •IIK

C45/55 1,08

C50/60 1,09

Splitting fallure

h / hei a 2.0

[mm]

1.0 h„

Edgedistance 2,0>h/het> 1,3 Cc.» 4,6 h„-1.8h

h/h„S 1,3 2,26 h«

Spacing Se,,8B 2 Cer^

Concrete cone fallure acc. to CEN/TS 1!)92-4- S:2009 Section 6.2.3.2

Edge distance Cct.n
[mm]

1,5 h„

Spacing Sc.n 2Ce,.N

Bearing capacity under shear load

Installation safety factors

yz

All Installation conditions «

Yin«

[-] 1,0

Concrete pry*out fallure

Factor k acc. to TR029

Section 5.2.3.3 resp. ka acc. to .
CEN/TS 1992-4-5:2009

Section 6.3.3

[•] 2.0

Concrete edge fallure

The value of hei (»It)
under shear load

[mm] min (h^; 8d)

Calculatlon diameters

Size M8 MIO M12 M14 M16 M20 M22 M24 M27 M30

fischer anchor rods and ^
Standard threaded rods

[mm}

B 10 12 14 16 20 22 24 27 30

fischer .

internal threaded anchors RG MI
12 16 18 — 22 28 ... ... ... ...

fischer rebar anchors FRA d ... ... 12 — 16 20 ... 25 ... ...

Nominal diameter of the bar 8 10 12 14 16 18 20 22 24 25 26 28 30 32 34 36 40

Relnforcing bar [mm] 8 10 12 14 16 18 20 22 24 25 26 28 30 32 34 36 40

fischer injection system FIS EM

Annex C 4Performances

General design factors relating to the characteristic bearing capacity under tensile /
shear load

Z613S9.16 8 06 01-204/16
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Table C6: Characteristic values of resistance for fischer anchor rods and Standard
threaded rods in hammer or diamond drilled holes;
uncracked or craciced concrete

SIze M8 M10 M12 M14 M16 M20 M22 M24 M27 M30

Combined pullout and concrete cone failure

Caiculation diameter d [mm] 8 10 12 14 16 20 22 24 27 30

Uncracked concrete

Characteristic bond resistance in uncracked concrete C20/2S

Hammer-drillina with Standard drill hit n hollow d rill bit fdrv andwetcKjncre el

Tem- 1; 35«C/60'C
(N/mm^J

16 16 15 14 14 13 13 13 12 12

perature iRkuo
Tange 50''C/72»C 15 14 14 13 13 12 12 12 11 11

Hammer-drillina with Standard drill bit o hnilow driii hit f lnode<1 hole

Tem- 1: 35"C/60'C
(N/mm®]

16 16 15 13 13 11 11 10 10 9
perature irkuw

ränge ü: 50«C/72«C 15 14 14 13 12 11 10 10 9 9

Diamnnd-drillina ^drv and wet concrete as weil as fl00?J^id hole1
Tem- 1; 35<'C/60''C

[N/mm^]
16 15 13 12 12 10 10 10 9 9

pordturo iRiLucr

ränge H: 50'C/72'C 15 14 12 11 11 10 9 9 8 8

Installation safety factors

Dry and wet concrete
[-]

1,0 1.2

Flooded hole " " 1.4

Cracked concrete

Characteristic bond resistance In cracked concrete C20/25

Hammer-drillina with Standard drill bit or hollow drill bit and diamond-driiiino (drv and we Wnpretel

Tem- 1; 35 «c / 60 '0
[N/mm^]

7 7 7 7 6 6 7 7 7 7
perature irko

range H: 50"0/72 00 7 7 7 7 6 6 7 7 7 7

Hammfir-driilina with standa/d drill hit or hollow drill bit a nd diamond-driiiino ffiooded hol<Ii
Tem- 1; 35®C/60®C

[N/mm®]
6 7,5 7,5 7 6 6 6 6 6 6

perature irkct
ränge H: 50®C/72»C 6 7 7 7 6 6 6 6 6 6

Instaiiation safety factors

Dry and wet concrete
[-]

1.0 1,2

Flooded hole 1.2 1,4

fischer injection system FIS EM

Annex C 5Performances

Characteristic values for static or quasi-static action under tensile load for fischer
anchor rods and Standard threaded rods (uncracked or cracked concrete)

Z61389 16 8 06.01-204/16
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Table C7: Characteristic values of resistance for fischer internal threaded anchors
RG Mi in hammer or diamond drilied holes; uncracKed or cracked concrete

Size M8 M10 M12 M16 M20

Combined pullout and concrete cone faliure

Caiculation diameter d [mm] 12 16 18 22 28

Uncracked concrete

Characteristic bond resistance In uncracked concrete C20/25

Hammer-drlltino with Standard drill bit o r hollow d rill bit fdrvand wet concre

Tem- 1; 35'C/60-0
(N/mm^]

15 14 14 13 12
perature iRituo
ränge H: 50''C/72°C 14 13 13 12 11

Hammer-drillinn with Standard drill hit n r hollow rt rill bit ffloodftd hol?)

Tem- 1; 35®C/60'C
[N/mm^]

14 12 12 11 10
pCl^tUlO iRkus
range H: 50"C/72»C 13 12 11 10 9

Diamond-drillino fdrv and wet concrete as well as flooded hole1
Tem- 1; 35»C/60°C

[N/mm^]
13 12 11 10 9

pOltllUlC ^Rk.ua
ränge H: 50'0/72 00 12 11 10 9 8

Installation safety factors

Dry and wet concrete
[-]

1.0 1.2

Flooded hole 1.4

Cracked concrete

Characteristic bond resistance In cracked concrete C20/25

Hammer-drillino with .Standard drill hit or hoilnw d rill bit and dia mond-drillinfl /drv and wa concrete)

Tem- 1; ssoC/eO'C
[N/mm^]

7 6 6 7 7
poraturo irkc

ränge H: 50''G/72»C 7 6 6 7 7

Hammer-drillino with Standard drill bit or hollow drtll bit and diamond-drillino (flooded hol Si

Tem- 1; 35''C/60''C
[N/mm^j

7 6,5 6 6 6
perature irk.»
ränge H: 50''C/72»C 7 6 6 6 6

Installation satety factors

Dry and wet concrete
[-]

1.0 1.2

Flooded hole " " 1.2 1.4

fischer injection system FIS EM

Performances

Characteristic values for static or quasi-static action under tensile load for fischer
intemal threaded anchors RG MI (uncracked or cracked concrete)

Z61389.16

Annex C 6
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Table C8: Characteristic values of resistance for reinforcing bars
in hammer or diamond drilied holes; uncracked or cracl<ed concrete

Nominal diameter of the bar 8 10 12 14 16 18

CM
oi

a
CSI

24 25 26 28 30 32 34 36 40

Comblned pullout and concrete cone fallure

Caiculatlon diameter d [mm] 8 10 12 14 16 18 20 22 24 25 26 28 30 32 34 36 40

Uncracked concrete

Characteristic bond resistance In uncracked concrete C20/25

Hammer-drllllna with Standard drill bit or hollow drill blt fdrv s nd wet con :ret

Tem- 1: 35»C/60°C
[N/mm^]

16 16 15 14 14 14 13 13 13 13 13 12 12 12 12 12 11
perature ^rkuct
ränge H: 50'C/72''C 15 14 14 13 13 13 12 12 12 12 11 11 11 11 11 11 10

Hammer-drlllinn wllh Standard drill blt o rhollow drill h It ff ooded hole

Tem- 1; 35 «c / 60 "C
[N/mm^]

16 16 14 13 12 12 11 11 10 10 10 10 9 9 9 8 8
perature irkuct
range 50'C/72»C 15 14 13 12 12 11 11 10 10 9 9 9 9 8 8 8 8

Diamond-rirlilinfi Mrv and wet nnnnrete as well a5 flooded hnM
Tem- 1; 35 oq / 60 "C

[N/mm®]
16 15 13 12 12 11 10 10 10 9 9 9 9 8 8 8 7

pOtcltUIÜ iRkucf
Tange 50»C/72»C 15 14 12 11 11 10 10 9 9 9 6 8 8 8 7 7 7

Installation safety factors

Dry and wet concrete
[-1

1.0 1.2

Flooded hole " " "™' 1.4

Cra^ed concrete

Characteristic bond resistance In cracked concrete C20/25

Hammer-drllllna wIth Standard drill blt or hollow drill b t^r dd am nnd-dril Inn fdrv am WC tcc ncr nte)

Tem- 1; 35®C/6Q®C
[N/mm^]

7 7 7 7 6 6 6 7 7 7 7 7 7 5 5 5 5
perature irkxt
range H: 50«0/72 00 7 7 7 7 6 6 6 7 7 7 7 7 7 5 5 5 5

Hammer-flrllllnn wIth starwlard drill blt or hollow d rillb t ar d d am ond-dril inq flocMjed hole)

Tem- 1; 35®C/60®C
[N/mm^]

6 7,5 6,5 6,5 6,5 6 6 6 6 6 6 6 6 5 5 5 5
perature iRk.ef
ränge 50«0/72»C 6 6.5 6,5 6 6 6 6 6 6 6 6 6 6 5 5 5 5

Installation safety factors

Dry and wet concrete
[-]

1,0 1.2

Flooded hole 1.2 1,4

fischer injection system FIS EM

Performances

Characteristic values for static or quasl-statlc action under tensile load for reinforcing
bars {uncracked or cracked concrete)

Z61389.16

Annex C 7
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Table C9: Characteristic values of resistance for fischer rebar anchors FRA

in hammer or diamond drilied holes; uncraciced or cracl(ed concrete

SIze Ml 2 MI 6 M20 M24

Comblned pullout and concrete cone fallure

Calculation diameter d [mm] 12 16 20 25

Uncracked concrete

Characteristic bond resistance In uncracked concrete C20/2S

Hammer-drillina with Standard drill bit or hollow drill bit fdrv and wet concrete)

Tem- 1; 35°C/60°C
[N/mm^]

15 14 13 13
perature ip), „er

ränge H: 50°C/72°C 14 13 12 12

Hammer-ririllino with Standard drill hit n r hollow ri rill bit fflooded h ole^

Tem- 1: sS^C/eO'C
[N/mm^

14 12 11 10
perature iRkucr

ränge 50°C/72»C 13 12 11 9

Diamond-drillino fdrv and wet concrete as well a.5 flooded holei

Tem- 1: 35'C/60'C
[N/mm'']

13 12 10 9
pOldlUlO iRkpUC
ränge H: 50«C/72oC 12 11 10 9

Installation safety factors

Dry and wet concrete
[•]

1,0 1.2

Flooded hole 1.4

Cracked concrete

Characteristic bond resistance in cracked concrete C20/25

Hammer-drillina with Standard drill bit or hollow drill bit and diamc nd-drillino fdrv and wet roncrete

Tem- 1; 35'C/60"C
[N/mm^]

7 6 6 7
poraiuro iRKxf

ränge 50»C/72«C 7 6 6 7

Hammer-drillina with Standard drill bit or hollow drill bit and diamond-drillina fflooded hole)

Tem- 1; 35"C/60®C
[N/mm^]

7 6 6 6
pOruTUrO iRkcr

ränge H: 50«0/72 00 7 6 6 6

Installation safety factors

Dry and wet concrete
[-]

1.0 1.2

Flooded hole " " 1.2 1.4

fischer injection system FIS EM

Annex C 8Performances

Characteristic values for static or quasi-static action under tenslle load for fischer rebar
anchors FRA (uncracked or cracked concrete)

Z613B9.16 8.06.01-204/16
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SIze M8 MIO M12 M14 M16 M20 M22 M24 M27 M30

Displacement-Factors for tens le load^'

Uncracked or cracked concrete; Temperature ränge 1, II

ÖNOFaclor [mm/(N/mm^)]
0,07 0,08 0,09 0,09 0,10 0,11 0,11 0,12 0,12 0,13

5n<o Faöw 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 0,19

Displacement-Factorsfor shear load '̂
Uncracked or cracked concrete; Temperature ränge 1, II

Svo-FacWf
[mm/kN)

0,18 0,15 0,12 0,10 0,09 0,07 0,07 0,06 0,05 0,05

5vw-Faclor 0,27 0,22 0,18 0,16 0,14 0,11 0,10 0,09 0,08 0,07

Calculation of effective displacement:

5nO - ÖNO.FBCtor ' lEd

5n»i ~ 6N»>-Factof ' ^Ed

{xea- Design vaiue of the applied tensile stress)

Calculation of effective dispiacement;

8vo = Svo FaclOf ' Ve«!

5v« = Sv^pFacK* • Veö

(Veö: Design value of the applied shear force)

Table C11: Displacements for fischer internal threaded anchors RG MI

SIze M8 M10

Displacement-Factors for tensile load^'
Uncracked or cracked concrete; Temperature ränge I, II

5no-Faöof

5n«-Faclor

[mm/(N/mm )]
0,09

0,13

0.10

0,15

Displacement-Factors for shear load^'
Uncracked or cracked concrete; Temperature ränge I, II

5vo Faclor

5v« Faclot

[mm/kN]
0,12

0,18

0,09

0,14

Calculation of effective displacement:

5t«) = ÖNo.Faclor ' fEd

8n« = 5n„.F8cIw • 'Ed

(lEd: Design value of the applied tensile stress)

fischer injection system FIS EM

M12 M16 M20

0,10 0,11 0,13

0,16 0,17 0,19

0,08 0,07 0,05

0,12 0,10 0,08

Calculation of effective dispiacement:

5vo = Svo-Factot • Veö

5vso —5vcD-Fac1or ' Ve(J

(Ve«: Design value of the applied shear force)

Performances

Displacements for anchor rods and fischer internal threaded anchors RG Mi
Annex C 9
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Table C12: Displacements for reinforcing bars

Nominal diameter .

of the bar ^ 8 10 12 14 16 18 20 22 24 25 26 28 30 32 34 36 40

Dlsplacement-Factors for tensile load^^
Uncracked or cracked concrete; Temperature ränge 1, II

SNO-Factor [mm/(h4/mm^)j
0,07 0,08 0,09 0,09 0,10 0,10 0,11 0,11 0,12 0,12 0,12 0,13 0,13 0,13 0,14 0,14 0,15

5N«-F»clor 0,11 0,12 0,13 0,14 0.15 0,16 0,16 0,17 0,18 0,18 0,18 0,19 0,19 0,20 0,20 0,21 0,22

Dlsplacement-Factors for shear load^>

Uncracked or cracked concrete; Temperature ränge 1, II

5vo-Faclor
[mm/kN]

0,18 0,15 0,12 0,10 0,09 0,08 0,07 0,07 0,06 0,06 0,06 0,05 0,05 0,05 0.04 0,04 0,04

5vi»-F»clOr 0,27 0,22 0,18 0,16 0,14 0,12 0,11 0,10 0,09 0,09 0,08 0,08 0,07 0,07 0,06 0,06 0,05

Calculation of effective displacement:

5no = SNO-Facio» • tEd

Snoi = ÖNto-Fador • ^Ed

(tEd^ Design value of the applied tensile stress)

Calculation of effective displacement:

5vo = Svo-Fac«* ' VEd

5v« = Sv^-Factor •Vea

(Veo: Design value of the applied shear force)

Table C13: Displacements for fischer rebar anchors FRA

SIze M12 M16 M20 M24

Dlsplacement-Factors for tensile load^'

Uncracked or cracked concrete; Temperature ränge I, II

5no Fador

5n» Faclor

[mm/(N/mm )]
0,09

0,13

0,10

0,15

0,11

0,16

0,12

0,18

Dlsplacement-Factors for shear load'^
Uncracked or cracked concrete; Temperature ränge I, II

5vo Factor

5v<•J-Fsetor

[mm/kN]
0,12

0,18

Calculation of effective displacement:

5no = SNO Faetot • lEa

Snio —ÖNco-Factoi ' ^Ea

(TEa: Design value of the applied tensile stress)

fischer injection system FIS EM

0,09 0,07 0,06

0,14 0,11 0,09

Calculation of effective displacement:

6vo - 8vo-F«ctof' Wa

5v« = Svm-FBClor ' Vga

(Vca: Design value of the applied shear force)

Performances
Displacements for reinforcing bars and fischer rebar anchors FRA

Annex C10
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Table C14: Characteristic values for the steel bearing capacity under tensile /
shear load of fischer anchor rods and Standard threaded rods under seismic

action Performance category C1 or C2

SIze MIO M12 IVI14 M16 M20 M22 M24 M27 M30

Bearing capacity under tensile load, steel fallure^'
fischer anchor rods and Standard threadec rods, Performance category C1

c* u Steel zinc plated
^ i?

5.8 29 43 58 79 123 152 177 230 281

8.8 47 68 92 126 196 243 282 368 449

0) 2
•9 ^ Stainless steel
1 ö A4 and
cö a High corrosion
ü ü resistant steel C

Property 50 [kN] 29 43 58 79 123 152 177 230 281

class
70 41 59 81 110 172 212 247 322 393

80 47 68 92 126 196 243 282 368 449

fischer anchor rods and Standard threadec rodSi Performance category C2

^ u Steel zinc plated 5.8 — 39 ... 72 108 — 177 ... ...

8.8 — 61 ... 116 173 — 282 ... ...

^ Stainless steel
1 f A4 and
ffl S High corrosion
ü ü resistant steel C

Property
class

50 [kN] 39 ... 72 108 ... 177 ... ...

70 ... 53 ... 101 152 ... 247 —

...

80 ... 61 ... 116 173 ... 282 ... ...

Bearing capacity under shear load, steel fallure wlthout lever arm^'
fischer anchor rods, Performance category C1

.c ö Steel zinc plated
'S

5.8 15 21 29 39 61 76 89 115 141

8.8 23 34 46 63 98 122 141 184 225

A "Z Stainless steel
1 5 A4 and
ra Q. High corrosion
6 S resistant steel C

Property
class

50 [kN] 15 21 29 39 61 76 89 115 141

70 20 30 40 55 86 107 124 161 197

80 23 34 46 63 98 122 141 184 225

Standard threaded rods, Performance category C1

c Q Steel zinc plated
b 5

5,8 11 15 20 27 43 53 62 81 99

8.8 16 24 32 44 69 85 99 129 158

^ Stainless steel Property
class

50
IkN]

11 15 20 27 43 53 62 81 99

g ö A4 and
« a High corrosion
O o resistant steel C

70 14 21 28 39 60 75 87 113 138

80 16 24 32 44 69 85 99 129 158

fischer anchor rods and Standard threadet rods, Performance category C2

c S Steel zinc plated
'5 ji

5.8 — 14 — 27 43 ... 62 — ...

8.8 — 22 ... 44 69 — 99 ... ...

C Stainless steel Property 50 [kN]
... 14 ... 27 43 ... 62 ... ...

| -f A4 and
« a High con-osion
O o resistant steel C

class
70 ... 20 ... 39 60 ... 87 ...

80 ... 22 ... 44 69 ... 99 ... ...

'' Partial safetyfactors for Performance category C1 or C2see Table C16, for fischer anchor rods FIS A/
RGM the factor for steet ductillty is 1,0

fischer injection system FIS EM

Performances

Characteristic steel bearing capacity of fischer anchor rods and
Standard threaded rods under seismic action (Performance category C1 or C2)

Annex C11
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Table C15: Characteristic values for the steel bearing capacity under tensile / shear load of
reinforcing bars (B500B) under seismic action pe^ormance category C1

Nominal diameter of the bar 4> 10 12 14 16 18 20 22 24 25 126 28 30 32

Bearing capacity under tensile load, steel fallure^'
Relnforclnq bar B500B acc. to DIN 488-2:2009-08, Performance category C1

Characteristic bearing capacity Nph.s.ci [kN] 44 63 85 111 140 173 209 249 270 292 339 389 443

Bearing capacity under shear load, steel fallure without lever arm1)

Reinforcing bar B500B acc. to DIN 488-2:2009-08, Performance category 01

Characteristic bearing cSM^acity VRi,.g.ci [kN] 15 22 30 39 49 61 74 88 95 102 119 137 155

Partial safety factors for perfonnance category C1 see Table C16

Table C16: Partial safety factors of fischer anchor rods, Standard ttireaded rods and
reinforcing bars (B500B)
under seismic action Performance category C1 or C2

SIze MIO M12 M14 M16 M20 M22 M24 M27 M30

Nominal diameter of the bar <}> 10 112 14 16 18 120 122 124 125 126 128 130 32
Bearing capacity under tensile load, steel fallure^^

^ Steel zinc
B plated

5.8

[-]

1,50

8.8 1,50
S

Stainless steel

£ A4 and
« High corrosion
•S reslstant steel C

Property 50 2,86
tIdSb

70 1,50®'/1,87

80 1,60
^

Reinforcing bar B500B| 1,40

Bearing capacity under shear load, steel fallure^'

Steel zinc

S plated
5.8

[-]

1,25

8.8 1,25

^ ^ Stainless steel
•| 1 A4 and
w ^ High corrosion

reslstant steel C

Property 50 2,38
class

70 1,252> 11,56

80 1,33

Reinforcing bar B500B 1,50

In absence of other national regulations
Onlyadmissibie for steel C, with fyn / fuk 2 0,8 and As > 12 % (e.g. fischer anchor rods)

fischer injection system FIS EM

Performances

Characteristic steel bearing capacity of reinforcing bars under seismic action
(Performance category C1); partial safety factors (Performance category C1 or C2)

Z51389.16
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Table C17: Characteristic values of resistance for fischer anchor rods and Standard
threaded rods in hammer drilied holes under seismic action Performance
category C1

Stze IM10 M12 IVI14 M16 M20 M22 M24 M27 M30

Characteristic bond resistance, combined puilout and concrete cone (ailure

Hammer-drilling with Standard drill bit or hollow drill bit (dry and wet concrete

Tem- 1; 35®C/60®C
[N/mm^

7.0 7,0 6.7 6,0 5.7 6.7 6.7 6.7 6,7
pOTcituro ^Rk ci
ränge 50 "0/72^0 7.0 7.0 6.7 5.7 5.7 6.7 6.7 6.7 6.7

Hammer-drilling with Standard drill bit or hollow driii bit (flooded hole)

Tem- 1; 35®G/60®C
(N/mm^

7.5 7.5 6.5 5.7 5.7 5.7 5.7 5.7 5.7
poraturo irk,ci
ränge H: 50'C/72"C 6.8 6.8 6,5 5.7 5.7 5.7 5.7 5.7 5.7

Installation safety factors

Bearing capacity under tenslle load

Dry and wet concrete
[-]

1.0 1.2

Flooded hole rz=rtn« 1.2 1.4

Bearing capacity under shear load

All Installation conditions y2= finst [•] 1.0

Table C18: Characteristic values of resistance for relnforcing bars in hammer drilied holes
under seismic action Performance category C1

Nominal diameter of the bar 4> 10 12 14 16 16 20 22 24 25 26 28 30 32

Characteristic bond resistance, comblned puilout and concrete cone failure

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

Tem- I; SS'C/SCC
perature
ränge II: 50®C/72'C

•^Rk.C1 [N/mm^]
7,0

7,0

7,0

7.0

6,7 5,7 5.7 5,7

6,7 5,7 5,7 5.7

Hammer-drilling witti Standard drill bit or hollow driii bit (flooded hole)

Tem-

perature
ränge

I: 35X/60°C

II: 50"C/72°C
tRk,C1 [N/mm^

Installation safety factors

Bearing capacity under tenslle load

Dry and wet concrete

Flooded hole
•y2 = Yln8l [-1

Bearing capacity under shear load

All Installation conditions V2 = yinst [-]

fischer injection system FIS EM

7.5 6.5 6.5 5.7 5.7 5.7

6,5 6,5 5.8 5.8 5.7 5.7

1.0

1.2

Performances

Characteristic values under seismic action (Performance category Cl) for
fischer anchor rods, Standard threaded rods and relnforcing bars

Z61389.16

6,7 6.7

6,7 6.7

5.7 5.7

5,7 5.7

1.0

6.7 6.7 6.7 6.7 4.8

6.7 6,7 6,7 6.7 4.8

5.7 5.7 5.7 5.7 4.8

5.7 5.7 5,7 5,7 4.8

1.2

1.4

Annex C13
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Table C19: Characteristic values of resistance for fischer anclior rods and Standard
tiireaded rods in hammer drilied holes under seismic action Performance
category C2

Size M12 M16

Characteristic bond resistance, combined puiiout and concrete cone faiiure

Hammer-driiling witli Standard drili bit or hollow drill bit (dry and wet concrete)

Tem- 1: as-'C/SO^C
perature
ränge Ii: 50°C/72»C

tRk,C2 [N/mm^]
2,2

2,2

3,5

3,5

Hammer-driiiing with Standard driH bit or hoi ow drill bit (flooded hoie)

Tem- I; 35»C/60»C
perature
ränge II: 50'C/72''C

Installation safety factors

tHk.C2 [N/mm^

Bearing capacity under tensüe load

Dry and wet concrete

Flooded hole
yz = Ylnst (-1

Bearing capacity under siiear load

All Installation conditlons Y2 = Ylral [-1
Dlspiacenf)ent-Factorsfor tensMe ioad^'

ÖN.IDLSl-Factor

5n,(ULSl-Faclor

[mm/{l^mm )]

Displacement'Factors for shear load''

5v.(OLS)-Factor

5v,(ULSi-iFaclor

[mm/l<N]

2.3 3.5

2.3 3.5

1,0

1,2

0,09 0,10

0,15 0,17

0,18 0,10

0,25 0,14

1.0

M20 M24

1.8 2,4

1.8 2.4

1,8 2.1

1.8 2.1

1,2

1.4

0,11 0,12

0.17 0,18

0,07 0,06

0,11 0,09

Caiculatlon of effective displacement:

Sn,(DLS) = 8N,(DLS)-F»clor ' tEfl

8n,(ULS) = ÖN-IULSi-FacWr ' tEd

(TEd: Design value of the applied tensile stress)

Caiculatlon of effective displacement:

5v,(()l.S) = 5v,(DLSl-F8Clor ' Vga

Sv.lULS) = Sv.lULSl-Fador "Vgd

(Veci: Design value of the applied shear force)

fischer injection system FIS EM

Performances

Characteristic values under seismic action (Performance category C2) for
fischer anchor rods and Standard threaded rods

261369.16
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