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Management Summary

Scaffolding anchors from McNetiq are subject to tensile and sliding tests before being released
by the Deutsche Institut fur Bautechnik (DIBt).

The tests have been carried out in order to be able to assess whether the scaffolding anchors
comply with the requirements laid down in NEN-EN 13155:2003+A2:2009. In accordance with
the standard, the scaffolding anchors shall be subjected to both tensile and shearing tests
under various conditions. The tensile tests were carried out on the 15th of November 2018.
Prof. K. Hameyer was present as the representative for DIBT. The slide tests were carried out
on 21 November 2018.

Mr. Bas Gravendeel was present for McNetig on both test days.

This report contains a description of the measurements carried out and the results of the
tensile and shear tests.
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1 Introduction

For release by the German DIBt institute, McNetiq scaffolding anchors must be subjected to
tensile and shear tests. There is no specific standard (yet) for scaffolding anchors. As a guideline,
the standard as it applies to lifting equipment is sought, the NEN-EN 13155:2003+A2:2009. The
activities described in this report were commissioned by returning our quotation
DR/18/180293/001, signed by the client, by e-mail on 18 July 2018.

2 Set-up of activities

DEKRA Rail has ordered the necessary equipment for carrying out the tests. The list of tools is
shown in appendix 1. In accordance with the standards, the plates have a flatness of less than 0.1
mm per 500 mm. The tests were carried out with both, a perpendicular and a shearing force. The
tests were also carried out with different starting points. Appendix 2 contains a list of all the tests to
be carried out. A scaffolding anchor was heated to 80 degrees Celsius for a number of tests.

A blank and a coated plate of 20 mm thickness were tested at a temperature of -20 °C.

3 Methode

The tests were carried out on the MTS test bench with a calibrated load cell. This test bench was
last calibrated on 1 October 2018. In terms of accuracy, the machine is in class 0.5 for both tensile
and compressive testing. This means that the deviations in both tensile and compressive readings
are less than 0.5%.

The boards with the different wall thicknesses are mounted on a wood package of at least 54 mm
on the tensile part of the test bench. The plates are pressed onto the wood package by means of
two clamping plates. The magnet to be tested is mounted to the fixed frame of the test stand by
means of its eyebolt attachment.

After the magnet has been switched on, the plate is pulled down at a speed of 0.5 mm per minute.
The movement of the bench is stopped after the magnet comes loose from the plate. Pictures 1
and 2 show the test fixture as used during the tensile tests.
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The air gap tests were carried out using copper foil of 0.5 mm, 1 mm and 1 mm respectively.
mm and 2 mm thick. The tensile force and displacement of the cylinder are determined by
Instron software.

The maximum tensile force is determined per test using the force/displacement diagram made
of each measurement. Figure 1 shows an example of a force/displacement diagram. For the
measurement in the figure below, the maximum tensile force is determined at 21.3 kN.

Photo 1 and 2: Installation for tensile tests.

Panel 20mm, air gap Omm, on 54mm wood
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Figure 1: Force versus displacement measurement wall thickness 20 mm.

The determination of the shear force was carried out on the same MTS test bench. The plates to be
tested were placed vertically. Pictures 3 and 4 show the test setup as used during the sliding tests. In
order to avoid having to lift the magnet every time the sheets are changed, the magnet is suspended
from the fixed frame of the test bench using the green lashing strap. After switching on the magnet on
the plate to be tested, the anchor is loaded by the blue lashing strap attached to the pulling cylinder.

Testing of scaffolding anchors for tensile and shear strength, 4-12-2018, finalized 1.0 - 5/20



D DEKRA

During the tensile test, the green lashing strap is relaxed so that the scaffold anchor can move when
_the maximum shearing force is reached.
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Photo 3 and 4: Test setup for determining the shear force with coated and uncoated plate.

In Annex 3 some pictures of the test set-ups are shown.

3.1 Tested anchor bolts

The tests in which the scaffolding anchor was used at ambient temperature were carried out with
the anchor with serial number 2018-023. The tests in which the scaffold anchor was preheated at
80 °C before the test was carried out were carried out with the anchor with serial number 2018-018.
The certificates of both anchors tested are shown in appendices 6 and 7.

3.2 Certification DEKRA rail b.v.

DEKRA Rail has ISO 9001-2015 certification for the entire company and 1SO17025
accreditation for parts.

The equipment used to determine the measurement results is calibrated annually. The
type numbers and calibration dates are listed in appendix 1.
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4 Results
4.1 Results of tensile tests

Table 1 shows the results of the tensile tests on the blank plates.

) Wall thickness
Airgap[mm]
20 mm 10mm 8mm 6mm
0 21,3 16,0 10,4 3,2
0,5 10,1 8,3 7,5 3,0
1 6,9 6,1 53 2,6
2 3,0 2,6 3,0 1,6

Table 1: Perpendicular tensile force [kN] at different wall thicknesses and air gaps.

The ambient temperature during these tests was 24 °C.

Figure 1 shows these results in graphical form.

Lead tensile strength vs. wall thickness
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Figure 2: Results of tensile strength blank plate with different wall thicknesses.

These tests were carried out with anchor 2018-23.
Figure 3 shows the measured values as provided by the manufacturer in the manual
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SAV 511.01-1400

Lead tensile strength vs. wall thickness
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o
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Figure 3: Lead straight force vs. wall thickness according to the manufacturer's specifications.

Table 2 shows the results of the tensile tests on the bare plate 20 mm thick with the preheated
magnet on a plate at ambient temperature. And on a plate, that had been cooled to -30 C and the
magnet at ambient temperature. The exact temperatures at the time of testing deviated slightly
from the prescribed temperature of +80 °C and -20 °C respectively.

Airgap [mm] Panel 24 °C / magnet 75 °C | panel -16 °C/ magnet 24 °C
0 19,9 21,0
0,5 8,3 10,0
1 5,9
2 2,6

Table 2: Perpendicular tensile force [kN] with magnet or plate at different temperatures.

Appendix 4 shows a number of force/displacement diagrams of the tensile tests.

4.2 Results of shear testing

Table 3 shows the results of the measurements to determine the shear forces on the uncoated
sheets with different wall thicknesses, wetted, and cooled at -16 °C. The results are shown in the
table below. The magnetic temperature at all slide tests was 22 °C.

. - Wall thickness
Airgap/panel condition
20mm | 10 mm 6 mm 4 mm
0mm 3,7 3,5 2,0 1,3
-16 °C 3,2
22 °C nat 3,2

Table 3: Shear strength [KN] bare plate at different wall thicknesses and air gaps.
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Table 4 shows the results of the measurements to determine the shear forces on the coated sheets
with different wall thicknesses, wetted, and cooled at -16 °C. The results are shown in the table
below.

Wall thickness

Airgap/panel condition

20mm | 10 mm 4 mm

0mm 3,2 2,9 1,2
-11°C 4,0
22 °C nat 2,7

Table 4: Shear strength [KN] coated plate at different wall thicknesses and air gaps

Appendix 5 shows a humber of force/displacement diagrams for the sliding tests.
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Device/ Further Identification Last Next
Instrument Description calibration calibration

MTS Loadcell 100 kN CTO 5.33.49.6 | 1-10-2018 01-10-2019
Slide gauge 150 mm 1.6.2053 14-02-2018 14-02-2019
Layer thickness | Fischer
meter Deltascope MP3 5.2.70 12-09-2018 12-09-2019
Height meter Trimos MT1000MA | 8.1.34 09-01-2018 09-01-2019
Temperature meter| Keithley 871A CTO 1.23.7 12-09-2017 12-09-2019
Oven Hielkema Grenlo GHS 12540
Climate room Minimum temperature -30 °C
Table 5: Used equipment/instruments.
Materials used

Steel panel Amount

845 x 250 x 20 mm S235 vigs EN13155 flat-edged 2

845 x 250 x 10 mm S235 vigs EN13155 flat-edged 1

845 x 250 x 8 mm S235 vigs EN13155 flat-edged 1

845 x 250 x 6 mm S235 vigs EN13155 flat-edged 1

845 x 250 x 4 mm S235 vigs EN13155 flat-edged 1

845 x 250 x 20 mm S235 vigs EN13155 100 pm coating 2

845 x 250 x 10 mm S235 vigs EN13155 100 ym coating 1

845 x 250 x 4 mm S235 vlgs EN13155 100 pm coating 1

Ground panel 850x350x30 v.v. threaded holes and

threaded ends 1

strip 700x100x10 v.v. sleufgaten 2

Copper foil Amount

140 x 10 x 0.5 mm 2

140 x 10 x 1 mm 2

140 x 10 x 2 mm 2

Table 6: Materials purchased
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Temp. Used |[Test file Measured
Test- Tensile testing Magnet /|anchor [number Force [kN]
number panel
[°c]
P1, Temperature meter (10 < T < 30) 2018-23
Temperature meter
Magnet at
room temperature (measuring)
20 mm |steel panel 845 x 250 x 20 mm S235
vlgs EN13155 flat-edged
1 airgap 0 mm 24 15 21,3
Copper foil 0,5 mm, 140 mm long
2 and 24 16 10,1
10 mm wide
3 Copper foil 1 mm, 140 mm long and 24 17/18 6,8/6,9
10 mm wide
4 Copper foil 2 mm, 140 mm long and 24 19/20 3,0/3,0
10 mm wide
P2, Temperature meter (10 < T < 30) 2018-18
Temperature meter
Magnet at 80 degrees C (measuring)
20 mm [ Steel panel 845 x 250 x 20 mm S235
vlgs EN13155 flat-edged
5 airgap 0 mm 75 21 19,9
6 Copper foil 0,5 mm, 140 mm long and 74 22 8,3
10 mm wide
7 Copper foil 1 mm, 140 mm long and 72 23 5,9
10 mm wide
8 Copper foil 2 mm, 140 mm long and 70 24 2,6
10 mm wide
P3, Temperature meter (10 < T < 30) 2018-23
Temperature meter
Magnet at
Room temperature(measuring)
10 mm [ Steel panel 845 x 250 x 10 mm S235
vlgs EN13155 flat-edged
9 airgap 0 mm 24 25/59/60 | 17,0/15,3/15,8
10 Copper foil 0,5 mm, 140 mm long and 24 26/61/62 -8,3/8,2
10 mm wide
11 Copper foil 1 mm, 140 mm long and 24 27/63/64 6,1/5,6/6,7
10 mm wide
12 Copper foil 2 mm, 140 mm long and 24 28/65/66 3,0/2,4/2,5

10 mm wide
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P3, Temperature meter (10 < T < 30) 2018-23
Temperature meter

Magnet at

room temperature (measuring)

8 mm |Steel panel 845 x 250 x 8 mm $235
vlgs EN13155 flat-edged

13 airgap 0 mm 24 29 104
Copper foil 0,5 mm, 140 mm long
14 and 24 30 7,5
10 mm wide
15 Copper foil 1 mm, 140 mm long and 24 31 5,3
10 mm wide
16 Copper foil 2 mm, 140 mm long and 24 32 3,0
10 mm wide

P3, Temperature meter (10 < T < 30) 2018-23
Temperature meter

Magnet at

room temperature (measuring)

6 mm |Steel panel 845 x 250 x 6 mm S235
vlgs EN13155 flat-edged

17 airgap 0 mm 24 33/34 3,3/3,1
Copper foil 0,5 mm, 140 mm long

18 and 24 35 3,0
10 mm wide

19 Copper foil 1 mm, 140 mm long and 24 36 2,6
10 mm wide

20 Copper foil 2 mm, 140 mm long and 24 37/38 1,6/1,6
10 mm wide

extra |Temperature meter (10 < T < 30) 2018-23

Temperature meter
Magnet at 22

room temperature (measuring)
20 mm | Steel panel 845 x 250 x 20 mm S235 vilgs EN13155

Flat-edged

i Airgap O mm Plaat— 16 °C 40 21
Copper foil 0,5 mm, 140 mm long

2’ and
10 mm wide Plaat — 16 °C 39 10

Table 7: Measurements made for the determination of the tensile strength.
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Annex 3: Sliding tests carried out

Temp. Used [Test file Measured
Slide test Magnet/ |anchor number Force [kN]
panel [°C]

Test -
nummer

P4, Temperature meter (10<T<
30) Temperature meter
Magnet at 2018-23
room temperature (measuring)
20 mm |Steel panel 845 x 250 x 20 mm 22 45 3,7
$235 vlgs EN13155 flat-
ledged

21 airgap 0 mm

Temperature meter (10<T <
30) Temperature meter
Magnet at 2018-23
room temperature (measuring)
20 mm | Steel panel 845 x 250 x 20 mm 22 46 3,2
$235 vigs EN13155 100 um
coating

22 airgap 0 mm

PS5, Temperature meter (10< T <
30) Temperature meter
Magnet at 2018-23
room temperature (measuring)
10 mm |Steel panel 845 x 250 x 10 mm 22 51 3,5
$235 vigs EN13155 flat-
edged

23 Airgap 0 mm

Temperature meter (10< T <
30) Temperature meter

Magnet at 2018-23
room temperature (measuring)
10 mm | Steel panel 845 x 250 x 10 mm S235 vigs
EN13155 100 um coating
24 Airgap 0 mm 22 47 2,9

P5, Temperature meter (10< T <
30) Temperature meter
Magnet at 2018-23
room temperature (measuring)
4 mm [Steel panel 845 x 250 x 4 mm 22 50 1,3
$235 vigs EN13155 flat-
edged

25 Airgap 0 mm

Steel panel 845 x 250 x 6 mm 22 49 2,0
$235 vlgs EN13155 flat-edged
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26

Temperature meter (10<T<
30) Temperature meter
Magnet at

room temperature (measuring)
Steel panel 845 x 250 x 4 mm
$235 vlgs EN13155 100 um
coating

airgap 0 mm

22

2018-23

48

1,2

27

P6,

20 mm

Temperature meter (10<T <
30) Temperature meter
Magnet at

room temperature (measuring)
Steel panel 845 x 250 x 20 mm
5235 vlgs EN13155 flat-

edged, -20 degrees C

airgap 0 mm

22

Plaat — 16 °C

Plaat — 16 °C

2018-23

53

56

2,0

2,6

28

Temperature meter (10< T <
30) Temperature meter
Magnet at

room temperature (measuring)
Steel panel 845 x 250 x 20 mm
$235 vigs EN13155 100 um
coating, -20

degrees C

airgap 0 mm

22

Plaat — 16 °C

2018-23

52

4,0

29

P7,

20 mm

Temperature meter (10<T<

30) Temperature meter

Magnet at

room temperature (measuring)
Steel panel 845 x 250 x 20 mm S2
EN13155 flat-edged

airgap 0 mm

Water spray bottle

35 vlgs

22

2018-23

54

3,2

30

20 mm

Temperature meter (10< T <

30) Temperature meter

Magnet at

room temperature (measuring)
Steel panel 845 x 250 x 20 mm S2
EN13155 100 um coating

airgap 0 mm le

Water spray bottle 2e

35 vlgs

22
22

2018-23

55
56

2,8
2,6

Table 8: Measurements made for the purpose of determining the shear strength.
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Annex 3: Photographs of the test setup

Position of copper foil 0.5 mm for testing

Cooled plate after testing
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Annex 4: Force versus displacement tensile force determination

Panel 20 mm, temp -16 C, airgap.0 mm
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Annex 5: Force versus displacement shear force determination

Panel 20 mm; 100 um coating temp 22 °C
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Annex 6: Certificate scaffold anchor 2018-0018
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Annex 7: Certificate scaffold anchor 2018-0023
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