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1 Objective and request

MFPA Leipzig GmbH was presented with a request on 10 December 2015 by fischerwerke GmbH & Co.
KG to assess the Injection system fischer Powerbond FPB with one-sided fire exposure and anchorage in
a reinforced concrete base, in order to determine the characteristic parameters for a load under tensile
stress.

2 Description of the tested structure

The Injection system fischer Powerbond FPB is a bonded anchor system consisting of the fischer FIS PM
or FIS HB bonding mortar, a sheet metal sieeve fischer Powersleeve FIS PS, and a threaded rod with nut
and washer made of electrogalvanised steel, stainless steel or highlycorrosion-resistant steel, in sizes M10
to M24. The anchorage of the Injection system fischer Powerbond FPB is achieved through the bond be-
tween the anchor rod, adhesive and concrete base.

The bonding system may under predominantly static and quasi-static load in reinforced and unreinforced
normal concrete of a strength class of at least C20/25 and maximum C50/60 be anchored in accordance
with DIN EN 206: 2014-07 [1], No further description of the product will be provided here and reference is
made to ETA-12/0160 [2].

These tests on the Injection system fischer Powerbond FPB were conducted with the bonding mortar FIS
HB 345 S in sizes MIO and M16 in electrogalvanised form, with minimum tensile stability class 8.8. The
test set-up and the results of this series of tests are shown in test report PB 3.2/15-464-1 [3].

3 Test analysis and evaluation

Since with the tests described with the minimum embedding depth, the almost only cause of failure was
the bond between the threaded rod and the bonding mortar, these results cannot be used to determine the
steel failure. However, the test was analysed in accordance with TR 020: 2004-05 [4]. A graphical analysis
of the test results can be found in Enclosure 2.

In Order to determine the characteristic bond stresses, the values for MIO and M16 were evaluated on the
basis of the test results. The results for size MI2 emerge from the Interpolation of the values for sizes MIO
and M16 on the basis of the bonded surface. For the bonding anchors > M16, the bond stress of size M16
was transferred. The results can be seen in Table 1. The average bond stresses resulting are applied in
order to determine the characteristic extraction values for higher embedding depths.

Table 1 Average bond stresses for the Injection system fischer Powerbond FPB (electrogalvanised)

Injection system fischer Powerbond FPB •MIO IVI12 M16 M20 M24

Minimum embedding
depth hnom [mm] 60 72 96 120 144

30 min TRk,p,ti(30) [N/mm^ 0.65 0.78 1.12 1.12 1.12

60 min TRk,p,fi(60) [N/mmT 0.40 0.52 0.83 0.83 0.83

90 min TRk,p,fi(90) [N/mm^ 0.14 0.26 0.55 0.55 0.55

120 min TRk,p,fi(120) [N/mmT 0.01 0.12 --.^0.41 0.41
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The characteristic steel failure values originate from the expert opinion GS 3.2/12-023-1 [5] and can be
Seen in table 2.

Table 2 Characteristic steel stresses for the Injection system fischer Powerbond FPB (electrogalvanised)

Steel of stability class >8.8 or80 5 70 5 5.8 or 50

30 min aRk,s,fi(30) [N/mmT 50.0 43.5 31.5

60 min aRk,s,fi(60) [N/mm^ 39.0 34.0 24.5

90 min aRk,s,fi(90) [N/mm^ 30.0 26.0 19.0

120 min aRk,s,fi(120) [N/mm^ 25.0 21.5 16.0

The following characteristic parameters for the load under central tension given in the enclosure can be
quoted for the Injection system fischer Powerbond FPB on these bases (enclosure 3 to enclosure 5). The
characteristic steel stress at normal temperature also has to be taken into account for the assessment; the
smaller stress value is decisive in each case.

The determination of the characteristic values for failure type "concrete break-out" was not a subject of the
tests; they can be determined using the simplified verification procedure of the methods described in TR
020; 2004-05 [4].

4 Special notes

The foregoing evaluation only applies for Injection system fischer Powerbond FPB that has been instalied
in compliance with the Installation regulations of fischerwerke GmbH & Co. KG or a general building in-
spectorate approval or European Technical Approval.

The assessment continues to apply only to bonding anchors made of electrogalvanised steel with a mini-
mum stability class of ^ 5.8 in non-cracked and cracked reinforced concrete. Transferring the results to A4
stainless steel and highlycorrosion-resistant steel is possible due to the more favourable behaviour at high
temperatures.

The assessment applies in general to a one-sided fire loading of the structural elements. In the event of a
fire load on several sides, the verification procedure can only be applied ifthe distance to the outer edge of
the bonded anchor is c ä 300 mm and s 2 hef.

Based on this, the specified loads also apply to shear and/or diagonal tension.

The assessment only applies in conjunction with reinforced concrete ceilings of strength class s C 20/25
and < C 50/60 acc. to DIN EN 206: 2014-07 [1] that have at least the same fire resistance rating as the fire-
resistance period of the anchors. In addition, the notes contained in DIN EN 1992-1-2: 2010-12 [6] (see
section 4.5) on the avoidance of concrete spalling apply. This means that the moisture content must be
less than three % by weight (or four according to the National Annex).

This document does not replace any certifidäte '6ft»aformity or usability as defined by the building regula
tions (national/European).

Leipzig, 18 April 2017

D|p/-Ing^. Juknat
DM/jtfj/eadofDivision

Dipl.-Ing. S. Bauer
Test Engineer



MFPA

MFPA Leipzig GmbH
Structural Fire Protection

List of enclosures

GS 3.2/15-464-2

from 18 April 2017 Page 4 of 4

Enclosure 1 Installation parameters of the tested fischer Powerbond FPB injection system

Enclosure 2 Graphical analysis of the test results in accordance with TR 020: 2004-05 [4]

Enclosure 3 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with
threaded rods made of electrogalvanised steel of stability class 8.8, of stainless steel of
stability class A4-80 or highlycorrosion-resistant steel of stability class C-80

Enclosure 4 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with
threaded rods made of stainless steel of stability class A4-70

Enclosure 5 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with
threaded rods made of electrogalvanised steel of stability class 5.8, of stainless steel of
stability class A4-50 or highlycorrosion-resistant steel of stability class C-50

Corresponding documents

[1] DIN EN 206; 2014-07 Concrete - determination, properties, production and conformity

[2] European Technical Assessment ETA-12/0160 Trade name: Injection systenj fischer Powerbond,
product family: bonding anchors for use in concrete: 21 April 2016, fischerwerke GmbH &Co. KG

[3] Test report PB 3.2/15-464-1 Injectionsystem Fischer Powerbond - Test in accordance with TR 020
for determining the characteristic steel stresses under tensile stress, MFPA Leipzig GmbH: 10 April
2017, fischerwerke GmbH & Co. KG

[4] TR 020: 2004-05 Evaluation of the fire resistance rating of anchors in concrete

[5] Expert opinion GS 3.2/12-023-1 Fire protection measurement concept for the fischer Powerbond
injection system, MFPA Leipzig GmbH: 15 May 2012, fischerwerke GmbH & Co. KG

[6] DIN EN 1992-1-2: 2010-12 Design and construction of reinforced and stresßsd concrete structures
- Part 1-2: General - Structural fire design
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Enclosure 1 Installation parameters of the tested Injection system fischer Powerbond FPB
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(see Table B2)

hei,max=2*sleeve lengthU
(see Table B2)

Push-through anchorage
(annular gap filied with
mortar)

Size (anchor rod) MIO M12 M16 M20 M24

Width across flat SW [mml 17 19 24 30 36

Nominal drill bit diameter do fmm) 14 16 20 25 28

Depth of drill hole ho [mml ho = hei
Corresponding Power SIeeve FIS f-1 PS MIO PS MI 2 PSM16 PS M20 PS M24

Length of sIeeve Lh [mm] 60 72 96 120 144

Diameter of sIeeve dH [mm] 14 16 20 25 28

Effective anchorage depth" h»l,min [mm] 60 72 96 120 144

6 • d to 12 • d het.max [mm] 120 144 192 240 288

Minimum edge distance and minimum spacing for h„,,^n^

Cracked concrete Smin —Cmjn [mm] 50 55 60 80 100

Uncracked concrete Smin = Cmjn [mm] 55 55 65 80 100

Pre positioned
Diameter of clearance anchorage

d, [mm] 12 14 18 22 26

hole in the fixture '̂ Push through
anchorage

d, [mm] 15 17 21 26 30

Minimum thickness of concrete member hmln [mm]
h,i + 30
(ü 100)

hai + 2do

Max. torque moment [Nm] 20 40 60 100 120

s hgi i h,(•rnax iS pOSSible
For larger clearance holes in the fixture see TR 029, 4.2.2.1 or CEN/TS 1992-4- jpö, ;5Ä-WM
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Enclosure 2 Graphical analysis of the test results in accordance with TR 020: 2004-05 [4]

Diagram A2.1 Graphical analysis of the bonding anchor for size MIO
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Enclosure 3 Characteristic fire resistance rates for the fischer Powerbond FPB injection systenn with
threaded rods made of electrogalvanised steel of stability class 8.8, of stainless steel of sta-
bility class A4-80 or highly corrosion-resistant steel of stability class C-80

Table A3.1 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with threaded rods
made of electrogalvanised steel ofstability class 8.8, ofstainless steel ofstability class A4-80 orhighly
convsion-resistant steel ofstability class C-80 with size M10 to M16

Size of anchor embedding
depth

[mm]

F30

[kN]

Fire res

F60

[kN]

istance

F90

[kN]

F120

[kN]

MIO

60 1,23 0,75 0,27 0,03

70 1,44 0,87 0,31 0,03

80 1,64 1,00 0,36 0,03

90 1,85 1,12 0,40 0,04

100 2,05 1,25 0,44 0,04

110 2,26 1.37 0,49 0,05

120 2,46 1,50 0,53 0,05

M12

72 2,08 1,37 0,66 0,31

80 2,37 1,57 0,77 0,38

90 2,66 1,77 0,87 0,42

100 2,96 1,96 0,97 0,47

110 3,25 2,16 1,07 0,52

120 3,55 2,36 1,16 0,57

130 3,84 2,55 1,26 0,61

140 4,14 2,75 1,36 0,66

144 4,22 2,83 1,39 0,68

M16

96 5,40 4,03 2,66 1,97

100 5,62 4,20 2,77 2,06

110 6,18 4,61 3,05 2,26

120 6,75 5,03 3,32 2,47

130 7,31 5,45 3,60 2,67

140 7,85 5,87 3,88 2,88

150 7,85 6,12 4,15 3,08

160 7,85 6,12 4,43 3,29

170 7,85 6,12 4,71 3,49

180 7,85 6,12 4,71 3,70

190 7,85 6,12 4,71 3,91

192 7,85 6,12 3,93

UeJps'-iQ
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Enclosure 4 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with
threaded rods made of stainless steel of stability class A4-70

Table A4.1 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with threaded rods
made of stainless steel of stability class A4-70 with size f^10 to M16

Size of anchor embedding
depth

[mm]

F30

[kN]

Fire res

F60

[kN]

istance

F90

[kN]

F120

[kN]

MIO

60 1,23 0,75 0,27 0,03

70 1,44 0,87 0,31 0,03

80 1,64 1,00 0,36 0,03

90 1,85 1,12 0.40 0,04

100 2,05 1,25 0,44 0,04

110 2,26 1.37 0,49 0,05

120 2,46 1,50 0,53 0,05

M12

72 2,08 1,37 0,66 0,31

80 2,37 1,57 0,77 0,38

90 2,66 1,77 0,87 0,42

100 2,96 1,96 0,97 0,47

110 3,25 2,16 1,07 0,52

120 3,55 2,36 1,16 0,57

130 3,67 2,55 1,26 0,61

140 3,67 2.75 1,36 0,66

144 3,67 2.83 1,39 0.68

M16

96 5,40 4,03 2,66 1,97

100 5,62 4,20 2,77 2,06

110 6,18 4,61 3,05 2,26

120 6,75 5,03 3,32 2.47

130 6,83 5,34 3,60 2,67

140 6,83 5,34 3,88 2,88

150 6,83 5,34 4,08 3,08

160 6,83 5,34 4,08 3,29

170 6,83 5,34 4,08 3,38

180 6,83 5,34 4,08 3,38

190 6,83 5,34 4,08 3,38

192 6,83 5,34 4,0^---"' "\^3,38
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Enclosure 5 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with
threaded rods made of electrogalvanised steel of stability class 5.8, of stainless steel of sta-
bilityclass A4-50 or highly corrosion-resistant steel of stability class C-50

Table A5.1 Characteristic fire resistance rates for the fischer Powerbond FPB injection system with threaded n)ds
made of electrogalvanised steel of stability class 5.8, of stainless steel of stability class A4-50 or highly
convsion-resistant steel of stability class C-50 with size M10 to M16

Size of anchor embedding
depth

[mm]

F30

[kN]

Fire res

F60

[kN]

istance

F90

[kN]

F120

[kN]

MIO

60 1,23 0,75 0,27 0,03

70 1,44 0,87 0,31 0,03

80 1,64 1,00 0,36 0,03

90 1,83 1,12 0,40 0,04

100 1,83 1,25 0,44 0,04

110 1,83 1.37 0,49 0,05

120 1,83 1,42 0,53 0,05

M12

72 2,08 1,37 0,66 0,31

80 2,37 1,57 0,77 0,38

90 2,66 1,77 0,87 0,42

100 2,66 1,96 0,97 0,47

110 2,66 2,07 1,07 0,52

120 2,66 2,07 1,16 0,57

130 2,66 2,07 1,26 0,61

140 2,66 2,07 1,36 0,66

144 2,66 2,07 1,39 0,68

M16

96 4,95 3,85 2,66 1,97

100 4,95 3,85 2,77 2.06

110 4,95 3,85 2,98 2,26

120 4,95 3,85 2,98 2,47

130 4,95 3,85 2,98 2,51

140 4,95 3,85 2,98 2,51

150 4,95 3,85 2,98 2,51

160 4,95 3,85 2,98 2,51

170 4,95 3,85 2,98 2,51

180 4,95 3,85 2,98 2,51

190 4,95 3,85 2,98 2,51

192 4,95 3,85 2.98 \ 2,51
' !
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