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Introduction

The J-Clip tile lock system is designed to provide restraint against the wind

uplift of porcelain tiles on a suspended floor application on external terraces

and balconies.

This report details the test methodology, process and results and provides the supporting data

to affirm suitability for project applications where wind uplift is considered a substantial factor.
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This report is made on behalf of Building Research Establishment Ltd (BRE) and may only be distributed
in its entirety, without amendment, and with attribution to BRE to the extent permitted by the terms and
conditions of the contract. Test results relate only to the specimens tested. BRE has no responsibility for
the design, materials, workmanship or performance of the product or specimens tested. This report does
not constitute an approval, certification or endorsement of the product tested and no such claims should
be made on websites, marketing materials, etc. Any reference to the results contained in this report
should be accompanied by a copy of the full report, or a link to a copy of the full report.

BRE’s liability in respect of this report and reliance thereupon shall be as per the terms and conditions of
contract with the client and BRE shall have no liability to third parties to the extent permitted in law.
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1 Introduction

At the request of Paul Reeves, Innovast, BRE issued Proposal P124492 on 17t October 2022. This was
accepted on 39 November 2022. The tests on the specimens were carried out under the BRE Standard
Terms and Conditions of Business under BRE project P124492-1002 on 8" February 2023.

We are unaware of any test method specifically for assessing the wind uplift resistance of flooring tiles or
associated fixings. The principles of a test method intended for assessing the wind uplift resistance of roof
tiles was used. The principles of the test method outlined in BS EN 14437:2004" (Determination of the
uplift resistance of installed clay or concrete tiles for roofing. Roof system test method) was combined
with the results from Mooneghi et al (2016)2 to create a bespoke testing strategy. This allowed the wind
uplift resistance of the fixing system to be determined.

This report provides details of the testing carried out and results obtained.

v For further information:
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2 Details of Specimen

The system as tested is shown in Figure 1 and is composed of:
CF02 base cleat
60mm BoxRail section
J-Clip fixings
600mm x 600mm x 20mm (nominal dimensions) porcelain pavers

Each tile was fixed using four J Clips one fixed to each corner via a 5mm nominal width slot 5.5mm from
the lower surface within the edge of the tile.

Figure 2 shows a close up of the box section/J Clip/paver interfaces with Figure 3 highlighting the
installation of the system prior to test.

Figure 1. CAD depiction of the MyDek system as tested.
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Figure 2. Close up of beam, J Clip, paver connection.

Figure 3. Installation of the paver system.
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3 Details of Test Procedure

The testing process itself was carried out following the principles outlined in BS EN 14437:2004" and was
used to establish the failure limit of the system.

The tests were carried out on a simulated floor structure at a pitch of 0°. Cleats were fixed to the test rig
which were used to fix five beams in place at 600mm centres. The pavers were mounted to the beams via
the J Clip system. The system was installed by BRE staff under the supervision of Innovast staff following
the installation guide provided by Innovast (Design Guide MYD-00011 v5).

Four pneumatic rams with suction cups per tile to be loaded were attached to apply a uniform uplift force
to simulate wind uplift loads. To aid the suction, each tile was spray painted.

Initially, the tiles were loose laid on to the joists in order to determine the test load required to lift the
unfixed tile, Fro. This load included the self-weight of the tiles and loading equipment.

The specific configuration tested was based upon the experimental work of Mooneghi et al (2016)2 who
investigated the pressure distribution on a roof paver system. The testing confirmed high suction
pressures generated by the effects of conical vortices under cornering winds.

As aresult, a 4 x 3 array of pavers was installed with a 3 x 2 array of pavers loaded, to simulate the
potential vortex system, as shown in Mooneghi.

Testing was repeated five times with damaged tiles replaced and new clips used for each test. The loads
were applied slowly to reach the failure load Fr,max.

Failure was defined as one of the following:

e Breakage or pull-out of the mechanical connection between the aluminium joist and the tile.
e Breakage of the tile.

Figure 4 shows the specimen prior to test.

Figure 4 Set up of the test.
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4 Test results

4.1 Calculation procedure
EN 14437:2004 requires the characteristic uplift resistance Rk to be determined from equation 1:

Rk = Rx — kn sx (1)
Where

1
Rx is the mean uplift resistance determined from R_ = 7ZR,
n

/ 1
sx is the standard deviation of the resistance determined from s, = —Z(R,. —Rx)2
n—

kn is a statistical factor = 3.37 for a sample size of 3 or 2.33 for a sample of 5 from Table D.1 in EN

14437

Ri is the individual measured value from each test

EN14437 requires that the coefficient of variability given as sx/ Rx be <0.1 after each batch of three tests.
If this value exceeds 0.1 then at least two additional tests must be carried out.

4.2 Results of MyDek System

Table 1 gives the calculated values of Rk, Rx, sx and sx/Rx and the individual failure loads from each of the
initial three tests on the MyDek system.

Toal number | Sell weight (N}, o, | Measured force (N, 1o | Nt Farce (N) | el Force per clip (4) Failure mode
UyDek 0.6m x O §m the system 1 12518 10887 s Fracture of siot within the
Uk 0.6m 0.5 b sysbam 2 L 1088 S48 238 Fracture of Siot withn the
MyDek 0 finx § fin e syatem. i 13283 11743 284 Fractere of sich within tle
Mess force (N) 2690
Siandard Fir
Conflcimnt of varmbity [
Characteristic wind uplift force (N} 174.9

Table 1. Failure load data for the MyDek system after three repeats.
The coefficient of variability (sx/Rx) is =0.1 so the result is valid.

At the request of the client, an additional two tests were completed to confirm the failure modes. Table 2
gives the calculated values of Rk, R, sx and sx/Rx and the individual failure loads from the five tests
completed.
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Teal SaH wakht [N). I, | Measured farce (Wl.1o | Kot Farce (§) | Nel Force por chip (4] Failure mode
MyDek ©.8m x 0 §m the system 1 12518 0T s Fracture of siot withn the
yDiek 0.6m x 0 6m the aystem 2 1066 [T Fo Fracture of sict withn the
MyDiek 0.6m x 0.5m the ysbem 3 " 13283 (LR 2 Fracture of siet within tie
UyDiek 0 Ben x 0 o Bl spabeen "] 1ene LY 254 Fracture f slet veithin the
MyDek §.6mx 0 S the Jygtem 12438 11528 i Fracture of glot wighin the

Upas fercn (M) a0

e

2 armbity 2054

Characteristic wind uplift force [N} 2126

Table 2. Failure load data for the MyDek system after five repeats.
The coefficient of variability (sx/Rx) is <0.1 so is a valid result.

The failure mode in each test was the fracture of the tile where the J Clip inserted into the slot cut in the
side of the tile, Figure 5. This is an ultimate failure state. The location of failure for each test varied. Figure
6 shows the location of the initial failure of the system for each of the five tests.

Figure 5. Example of failure mode of the MyDek system.
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Figure 6. Location of initial failure of the system for each of the five tests completed.

Based upon the five tests completed, the characteristic wind uplift force per clip is 212.6N. Please note,
no partial safety factors have been applied

4.3 Indicative Calculation of Characteristic Wind Uplift Resistance

The characteristic wind uplift force per clip is 212.6 N (as measured).

With 4 clips per 0.6m x 0.6m tile (nominal tile dimension) , the characteristic wind uplift force per tile =
212.6 x4 =850.4 N.

Tile area (as measured) = 0.595m x 0.595m = 0.354m2.
Therefore, the characteristic wind uplift resistance of the fixings = 850.4 N / 0.354m? = 2402.1 Pa

The mass of the tile is an additive effect on the uplift pressure. Therefore, weight of single tile (as
measured) = 15.5kg x 9.81 = 152.1N.

Wind uplift resistance of the tile = 152.1N / 0.354m?2 = 429.7Pa

Therefore, the effective characteristic wind uplift pressure of the fixing and tile = 2402.1 Pa + 429.7 Pa =
2831.6 Pa

Note. This calculation is indicative only and does not include the mass effects of the rails, cleats or clips.

For further information:
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5 Conclusion

This report describes tests carried out to determine the characteristic wind uplift resistance of the MyDek
clipped system to fix 600mm x 600mm x 20mm porcelain pavers mounted on 60mm BoxRail section and
four J Clips per tile. The testing followed the principles of BS 14437 and data by Mooneghi et all (2016).
The following results were obtained:

e Five tests were completed with a coefficient of variability <0.1 so the results are valid.
e The calculated characteristic strength per clip is 212.6 N

e Anindicative effective characteristic wind uplift resistance of the fixings and tile is 2831.6 Pa (this
ignored the dead weight of the rails, cleats or clips)

No partial safety factors have been applied.
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About MyDek®

The MyDek team harnesses a huge range of experience, creativity, passion and drive to make

balconies and terraces safe places to be. Drawn from different areas of the construction

industry our team brings together extensive knowledge of specification, technical compliance

and outstanding innovation to create a non-combustible decking system that delivers on our

mantra of Safe. Smart. Sustainable. So relax, you're in safe hands.

Safe. Smart. Sustainable.

Our ethos runs through everything we do. We're passionate to ensure that our products

reflect these values and make a significant contribution to residential balconies and terraces

as safe and enjoyable places.

The philosophy that supports all our products

Safe.

® Class Al Non-combustible
mineral composite

® Non-slip surface coating
gives PTV rating of 60

® Durable alloy won't rust or rot

® 30 year warranty

Smart.

® Attractive board design in
range of colours

® Won't fade or discolour

@ Fast fit system saves time
and money on installation

® Natural wood aesthetic
® Solid look and feel

Sustainable.

® Made from mineral
composite and is 100%
recyclable.

® Low maintenance material
gives 60 year service life
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