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1 Introduction 

By order of IMS Solar B.V., Kiwa BDA Testing B.V. has determined the wind uplift 
resistance of the IP-Fix clip in combination with steel trapezoidal profile 35/1035 
in portrait orientation. 
 
The suppliers and the dates of delivery of the products used are mentioned below. 
 
Table 1 – Specifications of the products used 
 

Product 
Supplier Delivery 

date company person 

Purlins Kiwa BDA Testing B.V. - 09-12-2021 

Steel trapezoidal profile IMS Solar B.V. 
J. Haanen 

R. Schilderman 
09-12-2021 

Fasteners for steel 

trapezoidal profile 
IMS Solar B.V 

J. Haanen 

R. Schilderman 
09-12-2021 

PV modules mounting 

system  
IMS Solar B.V 

J. Haanen 

R. Schilderman 
09-12-2021 

PV modules IMS Solar B.V 
J. Haanen 

R. Schilderman 
09-12-2021 

 
On the samples the following data were found. 
 
Description rafter  
▪ Product : purlins 
▪ Producer : not revealed 

▪ Dimensions : 120 mm  55 mm 

▪ Production code : not revealed 
 
Description steel trapezoidal profile 
▪ Product : steel trapezoidal profile 35 / 1035 
▪ Producer : not revealed 

▪ Dimensions : 2000 mm  1035 mm  0,75 mm 
▪ Production code : not revealed 
 
Description fasteners for steel sheet piling profile 
▪ Product : corrugated sheet screws  
▪ Producer : not revealed 

▪ Dimensions : 7 mm  90 mm 
▪ Production code : not revealed 
 
Description PV module  
▪ Product : JKM360M-6TL3-V  
▪ Producer : Jinko Solar Co. Ltd 

▪ Dimensions : 1692 mm  1029 mm  30 mm 
▪ Product code : JKM360M-6TL3-V 
▪ Production code : not revealed 
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Description fastening system PV module 
▪ Product  : IP-Fix rivet 
▪ Producer  : IMS Solar B.V. 

▪ Dimensions : 81 mm  22 mm  24,9 mm 

▪ Product code : 34045 
▪ Production code : not revealed 
 
▪ Product  : rivet 
▪ Producer  : IMS Solar B.V. 
▪ Dimensions : Ø 6,3 mm 
▪ Product code : 34045 
▪ Production code : not revealed 
 
▪ Product  : IP-30 insert profile light 
▪ Producer  : IMS Solar B.V. 

▪ Dimensions : 51,93 mm  52,9 mm 
▪ Product code : 14041 
▪ Production code : not revealed 
 
See annex II for photos and drawings of the products and further package data. 
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2 Construction of the test specimen 

On 9 December 2021 the test specimens have been built up by Mr J. Haanen  
and Mr R. Schilderman of IMS Solar B.V. and Mr J.D. Maestre Rocha and  
Mr A.R. Hameete of Kiwa BDA Testing B.V. 
 
The test specimens have been built up according to the prescription of  
IMS Solar B.V. from the bottom up. 
 
▪ Substructure  : structure of three wooden purlins, dimensions: 

 120 mm  55 mm, with a centre to centre spacing  
of 970 mm.  

 
▪ Trapezoidal profiles  : on top of the purlins two steel trapezoidal profiles, type 

35/1035, have been placed, dimensions 2000 mm   
1035 mm, each profile fixed with twelve fasteners, 

dimensions 7 mm  90 mm.  

 
▪ Mounting system  : six IP-Fix clips (two rows of three clips) have been 

positioned and fixed. The mutual centre to centre spacing 
of the clips has been set at 1707 mm in vertical direction 
and at 750 in the horizontal direction. On the clips two 
insert profiles (light), length 2200 mm, have been fixed in 
horizontal direction.  

 

▪ PV modules  : in between the two horizontal positioned insert profiles 
two PV modules (JKM360M-6TL3-V), dimensions  

1692 mm  1029 mm, have been positioned in portrait 

orientation. 
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3 Investigation 

The determination of the wind uplift resistance has been performed in accordance 
with the requirements in: 
 
▪ EN 14437:2004 – Determination of the uplift resistance of installed clay or 

concrete tiles for roofing – Roof system test method. 
 
▪ NEN 7250:2014 – Zonne-energiesystemen – Integratie in daken en gevels – 

Bouwkundige aspecten1. 
 
The determination of the wind uplift resistance has been performed on a system 
containing two PV modules in combination with two insert profiles and six IP-Fix clips 
on a substructure of steel trapezoidal profiles. The PV modules have been laid in 
portrait position. The loading of the two PV modules has been applied by using eight 
suction cups per PV module.  
 
The wind uplift resistance has been determined in triplicate. The test has been 
performed at a slope of 45°. Preceding the actual tests an exploratory pre-test was 
performed to obtain an indication of the strength of the system and the corresponding 
collapse image. 
 
According to NEN 7250 the system is considered to be collapsed when one of the 
following occurs. 
▪ Collapse of the mechanical fixing on to the structure.  
▪ Pulling out or breakage of any part of the installation kit of the product  

which is tested. 
▪ Breakage of product which is tested.  
▪ The displacement of any part exceeds the maximum of 100 mm.  
▪ The remaining displacement of any roofing element after releasing  

the force to zero exceeds 5 mm.  
▪ The product which is tested gets loose from the substructure. 
▪ The remaining displacement of any roofing element after releasing  

the force to zero degrades the weathertightness of the roof. 
 
By request of the principal the displacement has been measured at the following 
points: 
 
Measuring points at the upper side of the test specimen 
▪ MU = at the middle clip of the upper profile; 
▪ RU = at the right clip of the upper profile; 
▪ LL  = at the left clip of the lower profile; 
▪ ML  = at the middle clip of the lower profile. 
 
On 9 December 2021 the tests have been performed in the laboratory of  
Kiwa BDA Testing B.V. by Mr J.D. Maestre Rocha of Kiwa BDA Testing B.V.  
in the presence of Mr J. Haanen and Mr R. Schilderman of IMS Solar B.V.  
 
In annex I a photo report of the test and the test results is given. 
 

 
1 Solar energy systems – Intergration in roofs and facades – Building aspects. 
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4 Results of IP-Fix clip in combination 
with steel trapezoidal profile 35/1035 
 
Table 2 – IP-Fix clip in combination with steel trapezoidal profile 35/1035, test 1 
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6800 13,80 1,60 13,50 2,30 9,10 1,70 6,20 1,40 

7200 14,90 1,80 14,80 2,60 10,00 1,80 7,10 1,60 

7600 15,80 2,00 15,70 2,80 10,70 1,80 7,90 1,60 

8000 16,90 2,20 16,90 3,10 11,60 1,90 8,70 1,70 

8400 18,10 2,60 18,20 3,40 12,50 2,00 9,70 1,90 

8800 - 2) - 2) 79,10 1) 10,10 1) - 2) - 2) - 2) - 2) 
1)    At the applied force of 8800 N the PV modules have been pulled out of the insert profile; 

consequently the ultimate failure has been reached. 
2)   Due to the force in which the PV modules had been detached from the insert profile, the sensors 

moved from their original place; consequently no data were listed. 

 
 
Table 3 – IP-Fix clip in combination with steel trapezoidal profile 35/1035, test 2 
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6400 13,70 2,00 12,90 2,70 - 3) - 3) 7,10 1,80 

6800 14,40 2,00 14,10 3,00 - 3) - 3) 8,00 1,80 

7200 15,40 2,40 15,40 3,60 - 3) - 3) 9,00 2,00 

7600 - 2) - 2) 80,00 - 2) - 3) - 3) - 2) - 2) 
1)    At the applied force of 7600 N the PV modules have been pulled out of the insert profile; 

consequently the ultimate failure has been reached. 
2)   Due to the force in which the PV modules had been detached from the insert profile, the sensors 

moved from their original place; consequently no data were listed. 
3)  Displacement cannot be measured due to a broken sensor. 
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Table 4 – IP-Fix clip in combination with steel trapezoidal profile 35/1035, test 3 
 

Force [N] 

Movement [mm] 
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6000 10,40 0,80 9,60 1,00 - 3) - 3) 5,70 1,20 

6400 11,40 1,00 10,60 1,10 - 3) - 3) 6,50 1,30 

6800 12,10 1,20 11,30 1,30 - 3) - 3) 7,10 1,40 

7200 12,80 1,20 12,20 1,50 - 3) - 3) 7,80 1,50 

7600 13,70 1,50 13,20 1,90 - 3) - 3) 8,60 1,70 

8000 14,90 1,90 14,60 2,30 - 3) - 3) 9,50 1,90 

8400 - 2) - 2) 82,60 - 2) - 3) - 3) 78,10 - 2) 
1)    At the applied force of 8400 N the PV modules have been pulled out of the insert profile; 

consequently the ultimate failure has been reached. 
2)   Due to the force in which the PV modules had been detached from the insert profile, the sensors 

moved from their original place; consequently no data were listed. 
3)  Displacement cannot be measured due to a broken sensor. 
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4.1 Calculation of the characteristic value of the wind uplift resistance (𝑹𝒌) 
 
The calculation of the characteristic value according NEN 7250 is mentioned below. 
 
Table 5 – Results 
 

Results 

Test specimen collapse force 𝑹𝒓,𝒊 [𝐍] uplift resistance 𝑅𝑥  [𝐍] 

1 8800 8400 

2 7600 7200 

3 8400 8000 

 
 
The mean value and the standard deviation of the resistance from all tests  
have been calculated by: 
 
 

Rx =
1

n
∑ Rr,i 

 
 

sx
2 =

1

n − 1
∑(Rr,i − Rx)2 

 
 
Where: 
𝑅𝑥  = is the mean uplift resistance 
𝑅𝑟,𝑖  = is the force preceding the force at which one of the mentioned collapse 

events occurs 
𝑛 = the number of tests that has been performed 
 

Table 6 – Values for the 𝑘𝑛 factor dependent on the number of tests (𝒏) 

 

𝒏 3 5 7 

𝒌𝒏 3,37 2,33 2,08 

 
The characteristic value of the wind uplift resistance has been calculated by: 
 
 
Table 7 – Mean Value for the 𝑅𝑥 factor dependent on the number of tests (𝒏) 
 

The mean value of the wind uplift resistance from all tests 

𝑹𝒙 𝒔𝒖𝒎 [N] 𝒏 𝑹𝒙 [N] 

23600 3 7867 
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4.2 Characteristic wind resistance 
 
Table 8 – Standard deviation of the wind uplift resistance  
 

Standard Deviation [N] 

s (σ(n-1)) 611 

 
The characteristic value of the wind uplift resistance has been calculated by: 
 

𝑅𝑘 = 𝑅𝑥 − 𝑘𝑛𝑠𝑥 
 
Where: 
𝑅𝑘 = the characteristic value of the wind uplift resistance 

𝑘𝑛 = the factor depending on the number of tests 
𝑅𝑥 = the mean value of the wind uplift resistance from all tests 

𝑠𝑥 = the standard deviation of the wind uplift resistance from all tests 
 

 

Table 9 –Characteristic value of the wind resistance. 

 

Characteristic value of the wind uplift resistance 

𝑹𝒙 [N] 𝒌𝒏 𝒔𝒙 

7867 3,37 611 

𝑅𝑘 [N] 5808 

 
 

Remarks: 
 
The results are only related to the investigated samples, products and/or systems. 
Kiwa BDA Testing B.V. is not liable for interpretations or conclusions that are made in 
consequence of the results obtained.  
 
The uncertainty of measurement can be retrieved at Kiwa BDA Testing B.V. 
 
If sampling was not performed by Kiwa BDA Testing B.V., no judgement can be given 
with regard to the origin and representativeness of the samples. 
 
Gorinchem, 4 January 2022 
The laboratory Kiwa BDA Testing B.V. 
 
 
 
 
A.R. Hameete N.W.J. Haanappel BSc 
operational manager manager testing 
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I Photo report of the test and test results 

Photo 1  
Overview of the 
substructure. 

 

Photo 2  
The trapezoidal sheets  
have been fixed on the 
purlins and six clips have 
been fixed to the 
trapezoidal sheet. 

 

Photo 3  
Detail of a IP-Fix clip 
fixed with a rivet. 
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Photo 4  
Detail of a rivet on the 
backside of the 
trapezoidal sheet.  

 

Photo 5  

Two insert profiles have 
been fixed to the IP-Fix 
clips. 

 

Photo 6  

Detail of the fixation 
between the IP-Fix clip 
and the insert profile. 
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Photo 7  
Detail of the fixation 
between the IP-Fix clip 
and the insert profile.  

 

Photo 8  
The PV modules have 
been positioned in the 
insert profiles. 

 

Photo 9  
The suction cups are 
placed in position and 
test specimen 1 is ready 
for testing. 
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Photo 10  
Detail of the failure mode 
of test specimen 1. 

 

Photo 11  
The suction cups are 
placed in position and 
test specimen 2 is ready 
for testing.  

 

Photo 12  
Detail of the failure mode 
of test specimen 2. 
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Photo 13  
The suction cups are 
placed in position and 
test specimen 3 is ready 
for testing. 

 

Photo 14  
Detail of the failure mode 
of test specimen 3. 
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II Drawings and photos of the products 
and further package data 

PV modules 
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PV modules mounting system 
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Fasteners for trapezoidal sheet 
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Trapezoidal sheet 
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Installation manual 
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