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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 

Following an enquiry from Mark Naylor (Product Development Manager at Birkdale) about wind testing on 
fence posts, BRE proposed to apply static loads onto a fence panel and posts system to replicate the 
effects of equivalent wind forces. 

This report describes the static load testing carried out on the Birkdale fence posts. The approach 
adopted by BRE for the static load testing was based upon principles within BS 1794, a mechanical 
performance test standard for “road traffic noise reducing devices”. 

This report provides details of the testing carried out and results obtained. 
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2 Test Set Up 

The static load tests were carried out on a test rig developed by Birkdale. Figure 1 shows the test rig in a 
BRE test facility with two Birkdale fence posts installed. Two fence posts were installed in the test rig 
rather than a single fence post. The reason that two fence posts were installed in the test rig was to 
replicate the way that the fence posts would be used within a fence panel and posts system (i.e. two 
fence posts set on either side of a fence panel). 

 

Figure 1. View of the test rig with two Birkdale fence posts installed. 

As shown in the installation above, a portion of each fence post was supported rigidly by the test rig and a 
free length of each fence post was left unsupported in open space. The intent of this test set up was to 
replicate the way that a portion of the fence posts would be rigidly supported beneath the ground and the 
way that the unsupported free length of the fence posts, as well as a fence panel, would be exposed to 
the wind. 

  

Supported Ends 

Unsupported Ends 
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As shown in Figure 1, and more clearly in Figure 2, the unsupported end of each fence post was attached 
to a displacement gauge. The displacement gauges were used to measure the displacements of the 
fence posts as they were subjected to the static loads.  

 

Figure 2. View of a displacement gauge attached to an unsupported end of a fence post. 

Displacement Gauge 

Unsupported End 
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To simulate the equivalent wind forces acting on a fence panel and posts system the static loads had to 
be applied across the two fence posts. To ensure that the static loads were applied across the two fence 
posts a wooden panel was placed across the unsupported free length of the two fence posts as shown in 
Figure 3. The wooden panel covered the distance between the outermost edges of the two fence posts 
and the unsupported free length of each fence post. The distance between the outermost edges of the 
two fence posts was 1.860m and the unsupported length of each fence post was 1.8m. Therefore, the 
area of the wooden panel was 3.276m2.  

In addition to the wooden panel described above, wooden beams were fixed between the unsupported 
free lengths of the fence posts. These support beams were included, as shown in Figure 3, to replicate 
the rigid connection between the two fence posts via a fence panel. The intent being that the support 
beams would prevent the fence posts from “splaying” away one another under the applied loads. 

 

Figure 3. View of the wooden panel placed across the unsupported free lengths of the two fence posts. 

  

Wooden Panel 

Support Beam 
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To apply the static loads a pneumatic ram was fixed to the centre of the wooden panel as shown in Figure 
4. The pneumatic ram was placed below the test rig and used to apply the static loads vertically in the 
downwards direction. A data acquisition system, shown in Figure 4, was set up along side the test rig. 
This data acquisition system was used to set the static loads applied by the pneumatic ram and to 
determine the deflections associated with the unsupported free end of each fence post. 

 

Figure 4. View of the pneumatic ram fixed to the centre of the wooden panel. 

Data Acquisition System 

Pneumatic Ram 
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3 Test Procedure 

The test procedure for the static load test was based upon principles within BS 1794, a mechanical 
performance test standard for “road traffic noise reducing devices”. A breakdown of the test procedure 
used during the test is summarized below in the following stages: 

Stage 1) With only the fence posts in the test rig deflection readings were taken at the unsupported end of 
each fence post. These deflection readings were later associated with the free weight of the fence posts 
and used as a “zero reference”. 

Stage 2) The support beams and the wooden panel were added to the test assembly. The combined 
mass of the support beams and the wooden panel was 85.5kg.  

Stage 3) With the support beams and wooden panel in place a static load equivalent to a 14.5kg mass 
was applied by the pneumatic ram. At this stage, the total mass on the unsupported free lengths of the 
fence posts was 100kg. 

Stage 4) Once the static load settled on the test assembly a deflection reading was taken at the 
unsupported end of each fence post. These deflection readings were recorded as the “under load” 
deflections. 

Stage 5) The static load applied by the pneumatic ram was removed from the test assembly. Once the 
static load applied by the pneumatic ram was removed, another deflection reading was taken at the 
unsupported end of each fence post. These deflection readings were recorded as the “residual” 
deflections. 

Stage 6) At this stage, the test procedure followed a repeated sequence in which stages 3 through 5 were 
carried out with the static loads applied by the pneumatic ram increased incrementally. Specifically, the 
static loads applied by the pneumatic ram were increased in increments equivalent to a 50kg mass. The 
repeated sequence was continued until buckling occurred with either of the two fence posts. 

The entire test procedure above was repeated on two separate sets of fence posts. Figure 5 shows the 
test assembly being subjected to the applied loads during one of these static load tests.   
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Figure 5. The test assembly being subjected to applied loads during one of the static load tests. 
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4 Test Results 

The test procedure described in the previous section was continued for both fence post sets until buckling 
occurred with either of the two fence posts. The buckling with the first and second sets of fence posts 
occurred with applied loads of 626.5 kg (equivalent to a force of 61.46kN) and 657.5 kg (equivalent to a 
force of 64.6kN), respectively. As loads were applied beyond the occurrence of buckling the fence posts 
began to deform plastically (non-linearly) and there were significant increases in the resulting deflections. 
It can be seen in Figure 6 that the fence posts “bowed” in the plane of the web due to the buckling. 

 

Figure 6. The effects of buckling on the fence posts as the fence posts “bowed” in the plane of the web 

Prior to the buckling of the fence posts the last reliable deflection readings were taken up to an applied 
load of 600kg. Thus, the data sets contain readings up to an applied load of 600kg. A summary of the 
data taken during the static load tests is provided in Tables 1 through 4. The deflection readings under 
load and the residual deflection readings taken on the first set of fence posts are given in Tables 1 and 2, 
respectively. The deflection readings under load and the residual deflection readings taken on the second 
set of fence posts are given in Tables 3 and 4, respectively. The designations “FP1” and “FP2” were 
assigned to the fence posts within each set. The magnitudes of the deflections are all negative as to 
reflect the “downwards” movement of the fence posts during the static load tests. 



 BRE Report - Birkdale Fence Posts - Static Load Test  

 

                                                                             

 

Commercial in Confidence 

Template Version V2-082014 

© Building Research Establishment Ltd  

 

Report No. P113485-1000  

Page 11 of 19 

 

 

 

Table 1. Deflection readings under load from the static load test on the first set of fence posts 

 

Table 2. Residual deflection readings from the static load test on the first set of fence posts 

 

Table 3. Deflection readings under load from the static load test on the second set of fence posts 

Load Cell Reading (kg) FP1 - Deflection Reading Under Load (mm) FP2 - Deflection Reading Under Load (mm)
100 -19.9 -16.2
150 -28.2 -23.6
200 -34.6 -30.8
250 -40.9 -37.3
300 -49 -46.3
350 -56.9 -54.3
400 -65.5 -62.8
450 -74.7 -71.3
500 -84.2 -80.8
550 -94.9 -92.2
600 -105.5 -104.8

Load Cell Reading (kg) FP1 - "Residual" Deflection Reading (mm) FP2 - "Residual" Deflection Reading (mm)
100 -17.8 -14.3
150 -18 -14.6
200 -18.2 -14.8
250 -18.3 -15.5
300 -18.8 -15.7
350 -19.2 -16.3
400 -20.5 -17.1
450 -21.4 -18
500 -23.5 -20
550 -25.8 -22.7
600 -29.5 -27

Load Cell Reading (kg) FP1 - Deflection Reading Under Load (mm) FP2 - Deflection Reading Under Load (mm)
100 -14.3 -18.2
150 -21.8 -25.1
200 -29.1 -32.7
250 -36.2 -39.8
300 -44.1 -49.1
350 -50.9 -54
400 -59.2 -63.8
450 -67.6 -72.2
500 -75.6 -79.1
550 -83.6 -87.1
600 -96.7 -100.1
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Table 4. Residual deflection readings from the static load test on the second set of fence posts 

During the static load tests the support beams and wooden panel on the test assembly were not removed 
for the residual deflection readings. As such, the residual deflection readings from Tables 2 and 4 were 
taken under a static load equivalent to a mass of 85.5kg. Due to the residual deflection readings being 
taken under a static load equivalent to a mass of 85.5kg the readings needed to be adjusted to give a 
better representation of the residual deflections without that applied load. To make this adjustment an 
offset for the residual deflection readings was linearly interpolated from a portion of the test data. 
Specifically, the residual deflection readings between the 100kg test and the 300kg test were used to 
linearly interpolate the offset caused by the applied load. This range of data was used to determine the 
residual deflection reading offset because it was deemed the range in which the fence posts remained 
under yield stress. 

The linear equations of best fit for these data sets and the associated offsets are given in Table 5 and 
presented graphically in Figures 7 and 8 for each fence post set. 

 

Table 5. The linear equations of best fit for the residual deflection readings between 100kg and 300kg 
and the associated residual deflection reading offset: 

Load Cell Reading (kg) FP1 - "Residual" Deflection Reading (mm) FP2 - "Residual" Deflection Reading (mm)
100 -12.3 -16.1
150 -12.4 -16.5
200 -12.7 -16.8
250 -12.9 -17
300 -13.3 -17.3
350 -13.7 -17.6
400 -14.1 -18
450 -15.1 -19
500 -16.3 -20.3
550 -18.1 -21.9
600 -21.9 -25.2

Linear Equation of Best Fit (100kg to 300kg) Residual Deflection Reading Offset (mm)
Set One - Fence Post 1 y = -0.0046*x - 17.3 -17.3
Set One - Fence Post 2  y = -0.0074*x - 13.5 -13.5
Set Two - Fence Post 1 y = -0.005*x - 11.72 -11.72
Set Two - Fence Post 2  y = -0.0058*x - 15.58 -15.58
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Figure 7. The linear equations of best fit for the residual deflection readings between 100kg and 300kg 
from the static load test on the first set of fence posts 

 

Figure 8. The linear equations of best fit for the residual deflection readings between 100kg and 300kg 
from the static load test on the second set of fence posts 
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With the residual deflection reading offsets the initial residual deflection readings from the static load tests 
were adjusted to better represent the residual deflections that would have been taken if the 85.5kg load 
had been removed prior to the readings being taken. The adjusted residual deflection readings for each 
set of the fence posts are provided in Tables 6 and 7, respectively. 

 

Table 6. Adjusted residual deflection readings from the static load test on the first set of fence posts 

 

Table 7. Adjusted residual deflection readings from the static load test on the second set of fence posts 

  

Load Cell Reading (kg) FP1 - Residual Deflection Reading (mm) FP2 - Residual Deflection Reading (mm)
100 -0.5 -0.8
150 -0.7 -1.1
200 -0.9 -1.3
250 -1 -2
300 -1.5 -2.2
350 -1.9 -2.8
400 -3.2 -3.6
450 -4.1 -4.5
500 -6.2 -6.5
550 -8.5 -9.2
600 -12.2 -13.5

Load Cell Reading (kg) FP1 - Residual Deflection Reading (mm) FP2 - Residual Deflection Reading (mm)
100 -0.58 -0.52
150 -0.68 -0.92
200 -0.98 -1.22
250 -1.18 -1.42
300 -1.58 -1.72
350 -1.98 -2.02
400 -2.38 -2.42
450 -3.38 -3.42
500 -4.58 -4.72
550 -6.38 -6.32
600 -10.18 -9.62
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The intent of applying static loads onto the fence posts was to replicate the effects of equivalent wind 
forces on the fence posts in a fence panel and posts system. As such, the applied static loads have been 
considered as wind forces and converted into equivalent windspeeds through a series of calculations. 
The equations used in the calculations are provided below and the conversions made are summarised in 
Table 8.  

Equation used to convert the static loads from mass in kilograms to static loads in Newtons: 

Static Loads (N) = Static Loads (kg) * Gravitational Acceleration (m/s2)  

The gravitational acceleration used was 9.81m/s2. 

Equation used to convert the static loads in Newtons to wind forces in Newtons: 

Wind Forces (N) = Static Loads (N) 

Equation used to covert the wind forces in Newtons to dynamic pressures in Pascals: 

Dynamic Pressures (Pa) = Wind Forces (N) / (Projected Area (m2) * net pressure coefficient)  

The projected area subjected to the wind forces used in this equation is 3.276m2. This value represents 
the projected area of the wooden panel to which the static loads were applied. 

The value for the net pressure coefficient was determined using Section 7.4 of BS EN 1991-1-
4:2005+A1:2010 (i.e. the Eurocode for wind actions on structures).  

In determining the net pressure coefficient, it was judged that the fence panel and posts systems would 
typically be installed with at least three sets of fence panels together. Thus, the length to height ratio of 
the overall fence structure was judged to be a value of 3. Using this length to height ratio value the value 
of the net pressure coefficient was determined to be 1.2. 

If the wind forces were to be considered in terms of design loads, then a partial factor from BS EN 1990 
could have also been applied as a factor of safety. For the purposes of this report, a factor of safety was 
not applied. 

Equation used to convert the dynamic pressures in Pascals to wind speeds in metres per second: 

Wind Speed (m/s) = the square root of: 2 * Dynamic Pressure (Pa) / Air Density (kg/m3) 

In this equation, the value used for air density was 1.226 kg/m3. 

Equation used to convert the wind speeds in metres per second to wind speeds in miles per hour: 

Wind Speed (mph) = Wind Speed (m/s) * (3600/1609.344) 

------------- 
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Table 8. Conversation of the applied static loads to equivalent wind speeds 

The deflections under load and the residual deflections determined from the static load tests and the 
associated equivalent wind speeds are summarized below in Tables 9 through 12. These results are also 
presented in graphical form in Figures 9 and 10. 

 

Table 9. First Set – Fence Post One – The deflections under load and the residual deflections determined 
from the static load tests and the associated equivalent wind speeds 

 

Table 10. First Set – Fence Post Two – The deflections under load and the residual deflections 
determined from the static load tests and the associated equivalent wind speeds 

Static Loads (kg) Static Loads (N) Wind Forces (N) Dynamic Pressures (Pa) Wind Speeds (m/s) Wind Speeds (mph)
100 981 981 249.54 20.18 45.13
150 1471.5 1471.5 374.31 24.71 55.28
200 1962 1962 499.08 28.53 63.83
250 2452.5 2452.5 623.86 31.90 71.36
300 2943 2943 748.63 34.95 78.17
350 3433.5 3433.5 873.40 37.75 84.44
400 3924 3924 998.17 40.35 90.27
450 4414.5 4414.5 1122.94 42.80 95.74
500 4905 4905 1247.71 45.12 100.92
550 5395.5 5395.5 1372.48 47.32 105.85
600 5886 5886 1497.25 49.42 110.55

Wind Speeds (mph) Set One - FP1 - Deflection Reading Under Load (mm) Set One - FP1 - Residual Deflection Reading (mm)
45.13 -19.9 -0.5
55.28 -28.2 -0.7
63.83 -34.6 -0.9
71.36 -40.9 -1
78.17 -49 -1.5
84.44 -56.9 -1.9
90.27 -65.5 -3.2
95.74 -74.7 -4.1

100.92 -84.2 -6.2
105.85 -94.9 -8.5
110.55 -105.5 -12.2

Wind Speeds (mph) Set One - FP2 - Deflection Reading Under Load (mm) Set One - FP2 - Residual Deflection Reading (mm)
45.13 -16.2 -0.8
55.28 -23.6 -1.1
63.83 -30.8 -1.3
71.36 -37.3 -2
78.17 -46.3 -2.2
84.44 -54.3 -2.8
90.27 -62.8 -3.6
95.74 -71.3 -4.5

100.92 -80.8 -6.5
105.85 -92.2 -9.2
110.55 -104.8 -13.5
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Table 11. Second Set – Fence Post One – The deflections under load and the residual deflections 
determined from the static load tests and the associated equivalent wind speeds 

 

Table 12. Second Set – Fence Post Two – The deflections under load and the residual deflections 
determined from the static load tests and the associated equivalent wind speeds 

Wind Speeds (mph) Set Two - FP1 - Deflection Reading Under Load (mm) Set Two - FP1 - Residual Deflection Reading (mm)
45.13 -14.3 -0.58
55.28 -21.8 -0.68
63.83 -29.1 -0.98
71.36 -36.2 -1.18
78.17 -44.1 -1.58
84.44 -50.9 -1.98
90.27 -59.2 -2.38
95.74 -67.6 -3.38

100.92 -75.6 -4.58
105.85 -83.6 -6.38
110.55 -96.7 -10.18

Wind Speeds (mph) Set Two - FP2 - Deflection Reading Under Load (mm) Set Two - FP2 - Residual Deflection Reading (mm)
45.13 -18.2 -0.52
55.28 -25.1 -0.92
63.83 -32.7 -1.22
71.36 -39.8 -1.42
78.17 -49.1 -1.72
84.44 -54 -2.02
90.27 -63.8 -2.42
95.74 -72.2 -3.42

100.92 -79.1 -4.72
105.85 -87.1 -6.32
110.55 -100.1 -9.62
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Figure 9. Graphical representation of the deflections under load and the associated equivalent wind 
speeds for all four fence posts from the two fence post sets. 

 

Figure 10. Graphical representation of the residual deflections and the associated equivalent wind speeds 
for all four fence posts from the two fence post sets.  
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5 Conclusions 

This report describes the static load testing carried out on Birkdale fence posts. The approach adopted by 
BRE for the static load testing was based upon principles within BS 1794, a mechanical performance test 
standard for “road traffic noise reducing devices”. 

The fence posts were tested in two separate sets with two fence posts in each set. The static loads were 
applied until buckling occurred in the fence posts. The buckling with the first and second sets of fence 
posts occurred with applied loads of 626.5kg (equivalent to a wind speed of 112.97mph) and 657.5kg 
(equivalent to a wind speed of 115.73mph), respectively. 

Prior to the buckling of the fence posts the last reliable deflection readings were taken up to an applied 
load of 600kg (equivalent to a wind speed of 110.55mph). The deflections under load and the residual 
deflections determined at the 600kg applied load are summarized below for each fence post within each 
fence post set. 

• Set One – Fence Post 1: Deflection Under Load = -105mm, Residual Deflection = -12.2mm 
• Set One – Fence Post 2: Deflection Under Load = -104.8mm, Residual Deflection = -13.5mm 
• Set Two – Fence Post 1: Deflection Under Load = -96.7mm, Residual Deflection = -10.18mm 
• Set Two – Fence Post 2: Deflection Under Load = -100.1mm, Residual Deflection = -9.62mm 

 

 

 

 

 


