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Abstract 
Fence is a barrier, railing, or other upright structure, typically constructed 

of wood or wire, enclosing an area of ground to protect the occupants’ lives 

and properties, prevent unwanted guest from entering property easily, 

establishing boundaries to avoids encroachment into land, concealing a 

property (privacy) as some property owners thinks of their outdoor space is 

an extension of their indoor space, and beautification (aesthetic) as it makes 

the property more beautiful and pleasing to the eyes. Collapse is a terrible 

action of a building component suddenly fallen. When a fence collapse, it 

cease to perform it functions, and there will be great need for action to treat 

the failure. This study investigated nature of collapse, cause(s) of the 

collapse and recommended ways of rectifying and forestalling future 

occurrence. Test were carried out to determine Moisture Content in Soil by 

Oven Drying Method, the Soil Texture, and Bearing Capacity of Soil Using 

a Shear Box Machine.  The nature of collapse - the foundation concrete 

base and the block work pulls from the soil; The cause(s) of the collapse - 

shallow foundation of 1.0m and excessive moisture; The required depth of 

foundation based on test should be 3.385m, while the actual depth used was 

1m.  It’s recommended that the depth of the foundation be increased from 

1m to 3.4m and a channel be created to allow rainwater run-off to pass 
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through in order to avoid flood and excessive moisture in the surrounding 

soil. 

 

 

Introduction 
Fence is a structure made of any or the 

combination of blocks, concrete, 

timber, steel, plastic and earth, 

concrete, blocks, bricks, vinyl, chain 

link. Turnbull, Lea, Parkinson, 

Philips, Francis, Webb and Bull 

(2010) defines Fence as a barrier, 

railing, or other upright structure, 

typically of wood or wire, enclosing 

an area of ground to prevent or control 

access or escape. Fence is a barrier, 

railing, or other upright structure, 

typically constructed of wood or wire, 

enclosing an area of ground to prevent 

or control access or escape. Collapse 

is a terrible action of a building 

component suddenly failing (Opara 

2006). Ayininuola and Olalusi(2004), 

listed materials used for fence walls as 

Wood, Concrete, Blocks, Bricks, 

Vinyl, Aluminum, Chain Links and 

Steel. The durability of fence is 

dependent on the type of materials 

used and the way it is connected to the 

ground. According to James, (2014), 

fence serves the purpose of protecting 

the occupants lives and properties, 

preventing unwanted guest from 

entering property easily, establishing 

boundaries to avoids encroachment 

into land, concealing a property 

(privacy) as some property owners 

thinks of their outdoor space is an 

extension of their indoor space, and 

beautification (aesthetic) as it makes 

the property more beautiful and 

pleasing to the eyes.  

When a fence collapse, it cease to 

perform it functions, and there will be 

great need for action to treat the 

failure. A failure on a fence will 

automatically alter all of the purposes. 

Therefore, defect in the form of 

collapse of the fence compromised the 

safety of the students, staff, property 

and visitors to the Polytechnic. In the 

case of the collapsed wall under study, 

it is necessary to identify the cause of 

the failure and find a remedial 

measure that will not only make good 

the defects but also forestall re-

occurrence of the failure. Chinwokwu 

(2000) stated that collapse of building 

component, is when the building 

component fails by either part or the 

whole building falls down. Olagunju 

(2005) attributed the causes of 

collapse as natural disaster such, 

Flood, Earthquakes, Root of trees and 

Heavy Wind. 
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Effects of Having a Collapsed Fence 

A collapse on a fence will automatically lead to failure to the fulfillment of all 

its purposes. In O’Grady (2014), when a fence is collapsed security will be 

compromised, that is, the users of the property can easily be attacked by 

intruders, movable properties are susceptible to theft, land will be open to 

encroachment, which can cause disputes between lands owners in a 

neighborhood, and the privacy of the occupant will also  be compromised. 

 

Statement of the Problem 

The problem is the repeated/ incessant collapse of a section of the Federal 

Polytechnic Idah perimeter fence wall over the years and the repairs done each 

time had not solved the problem as it always collapse shortly after each repair.  

 

Purpose  

The study aimed at investigating causes of incessant collapse of a section of The 

Federal Polytechnic Idah, perimeter fence wall and proffer solution to the 

problem. To achieve this the objectives of the study are: 

i. To identify the nature of collapse of a section of The Federal Polytechnic 

Idah Perimeter wall  

ii. To isolate cause(s) of the collapse of the particular section of The Federal 

Polytechnic Idah, perimeter fence wall were found out and  

iii. To seek ways to rectify the defect to avert future occurrence. 

 

Research Questions 

i. What is the nature of Building collapse found on the Federal Polytechnic 

Idah perimeter fence wall? 

ii. What are the causes of the collapse on the Federal Polytechnic Idah, 

perimeter fence? 

iii. What are the steps that can be taken to rectify the defect and also stop 

further occurrence? 

 

Scope of the Study  

This study investigated the causes of collapse of a section of The Federal 

Polytechnic Idah perimeter fence wall and proffer solution to the problem to 

avert future occurrence. The section of the fence wall under study spanned a 

stretch of 5.8m, starting from 23m from the left side of the Polytechnic’s car 
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wash gate to the 28.3m. Soil plate test method of determining the bearing 

capacity of soil was used to determine the bearing capacity of the soil from the 

study area. 

 

 
Plate 1: Channel of Erosion from Okenya Primary School to the study area 

 

  
Plate 2: Showing the collapsed section of the fence wall 

 

Methodology 

The research design for this research work is purely experimental. It involves 

testing of an undisturbed soil sample taken from the study area. Tests carried 

out are Particle size distribution method using a Mechanical shaker, Moisture 

content of the soil by oven drying method and the Bearing capacity of the soil 

using the shear box method.  

 

Tools Used in the Research Work 

Shear box machine, Transparent tube, Shovel, Digger, Aluminum cylinder, Gas 

cylinder, Digital weighing machine, Ruler, Direct shear box apparatus, Loading 

frame (motor attached), Dial gauge, Proving ring, Tamper, Straight edge, 

Balance to weigh up to 200 mg, Aluminum container and Spatula. 
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Materials Used in the Research Work 

• Soil Sample of 1500g 

• Water  

 

Procedure  

A. Determination of Moisture Content in Soil by Oven Drying Method 

1. Clean the container, dry it and weigh (Weight ‘W1‘). 

2. Take the required quantity of the wet soil sample in the container and weigh 

it (Weight ‘W2‘). 

3. Place the container in the oven until its weight becomes constant. 

4. When the soil has dried, remove the container from the oven. 

5. Find the weight ‘W3’ of the container with the dry soil sample. 

For the moisture content (w), the formula below was used.      

  M. C =
W2−W3

W3−W1
 𝑥 100 

Where:  w =  Moisture Content 

W1 =  Weight of cylinder  

  W2 = Weight of wet soil 

  W3 = Weight of cylinder plus the soil when dried. 

 

B. Determination of The Soil Texture Analysis 

1. Fill the soil separation tube with soil. Gently tap the tube after soil is added.  

2. Dilute the sample by adding water up to the top.  

3. Add 10 drops of texture dispersing reagent. Hold the bottle vertically when 

adding the drops.  

4. Add 5% of cooking salt to the water. 

5. Cover the tube and shake for 2 minutes.  

6. Allow the tube to stand for exactly 30 seconds. Measure the height of the 

soil particles that have settled at this time. This is the sand portion. Record 

this value.  

7. Allow the tube to stand undisturbed for 30 minutes. Use the ruler to measure 

the height of the particles that have settled and record the value. Subtract the 

first (30 second) reading. This difference is the portion of soil that is silt.  

8. Now let the tube of soil stand for at least 24 hours. At the 24-hour point, take 

another reading. Subtract the height at the 30 minute reading. This difference 

is the clay portion of the soil. If the water is still very cloudy, take another 
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reading after it has completely cleared. Compare it to the 24-hour reading. 

If the level has risen, subtract the 30-minute reading from this value, and use 

this for the clay reading. In some cases, we have found that the soil continues 

to settle, and the level actually goes down. If this happens, simply use the 

24 hour reading, or assume a zero value for clay.  

9. Now, put the three height readings in the form of percentages. 

 

 
Plate 3: Soil texture test process  

 

C. Determination of Bearing Capacity of Soil Using a Shear Box Machine 

1. Assemble the shear box 

2. Compact the soil sample in mould after bringing it to optimum moisture 

condition 

3. Carefully transfer the sample into shear box 

τf = c’ + σ’f tan ø’ 

Where  

c’ = apparent cohesion of soil in terms of effective stresses 
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σ'f = effective normal stress on failure plane 

ø’ = angle of shearing resistance of soil in terms of effective stresses 

σ'f = σf - uf 

uf = pore water pressure on failure plane 

4. Place the loading plate on top of the upper porous plate. After recording the 

weight of the loading carrier place it is on the loading cap. 

5. Position all dial gauges and set the readings to zero. Remove the alignment 

screws which hold two halves of the shear box together 

6. Tighten the remaining, two diagonally opposite screws, until there is a small 

gap between upper and lower boxes to reduce the frictional force 

7. Apply the desired normal load. If there is any vertical displacement, wait till 

the dial gauges indicate a constant reading and then reset the dial gauge to zero 

8. Check that screws have been removed and then start the motor to produce the 

desired constant rate of shearing 

9. Take readings of, 

a) Shear load from the proving ring 

b) Shear displacement (i.e. Horizontal displacement) 

c) Vertical displacement at every 10 division increment in horizontal dial gauge 

10. Stop the test when the shear load starts to reduce or remains constant for at 

least three readings 

11. Remove the soil and repeat the procedure with different normal loads at 

least for another two samples. 

 

   
Plate 4: Process of carrying out bearing capacity of soil using shear box machine  
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Results and Findings 

Moisture Content Results  

W1 = 86.4g  W2= 18.8g  W3= 189.2g 

𝐌. 𝐂 =
218.8 – 169.2 

1169.2 – 86.4
  𝑥  

100

1
  =   

218.8  –  169.2 

1169.2   –  86.4
  𝑥  

100

1
M.C  = 59.9%  

  

Soil Texture Analysis Results Height in Millimeters After24 hours 

Types of Soil Height of Soil 
Percentage of 

Height 

Sand 59 mm 59/65 = 90.7% 

Silt 6mm 6/65 = 9.23% 

Clay 0mm 0/65 = 0% 

TOTAL 65mm 100% 

Using the soil texture triangle analysis result above to determine the type of soil 

present in the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 15: Soil texture result 
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Time 10kg Loading 20kg Loading 30kg Loading Shear Stress (KN/m2) 

(sec) Vertical 

Dial 

Guage 

Reading 

Horizontal 

Dial Guage 

Reading 

Vertical 

Dial 

Guage 

Reading 

Horizontal 

Dial Guage 

Reading 

Vertical 

Dial 

Guage 

Reading 

Horizontal 

Dial Guage 

Reading 

0.527R 

10kg 20kg 30kg 

30 0 30 0 25 37 0 15.80 13.18 0 

60 0 75 0 82 139 68 39.53 43.21 35.84 

90 0 84 0 105 162 109 44.27 55.34 57.44 

120 0 87 0 123 164 140 45.85 64.82 73.78 

150 0 85 85 130 172 148 44.80 68.51 78.00 

180 0 81 95 127 172 155 42.69 66.93 81.69 

   135 121 163 154  63.78 81.16 

   185 110 163 150  57.97 79.05 

Source (Researcher, 2020) 

 

Table 4.2.  Shows data obtained from the shear box machine after carrying out 

the test. 

 

Shear Stress  = R x 0.527 

for 10kg :- 87 x 0.527= 45.849 

for 20kg :- 130 x 0.527 = 68.51 

for 30kg :- 155 x 0.527 = 81.685 

 

Where R is the horizontal Reading, Note: 21.8, 2.725 and 0.527 are derived 

from the shear box machine while carrying out the test and constant. 

Normal stress at a particular load  = 21.8 + load x 2.725 

for 10kg :- 21.8 +10 x 2. 725= 49. 05 

for 20kg :- 21.8 + 20 x 2.725 = 76.3 

for 30kg :- 21.8 + 30 x 2.725 = 103.55 

 

Table 4.3 shows the values of Normal stress and Shear stress  

Load (Kg) Normal Stress 

21.8 + Load x 2.725 

Shear Stress 

R x 0.527 

Normal Stress 

KN/m2 

Shear Stress 

KN/m2 

10 21.8 +10 x 2. 725= 49. 05 87 x 0.527= 45.849 49. 05 45.85 

20 21.8 + 20 x2.725 = 76.3 130 x 0.527 = 68.51 76.30 68.51 

30 21.8 + 30 x 2.725 = 103.55 155 x 0.527 = 81.685  103.55 81.69 

Source (Researcher, 2020) 
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Terzaghi’s Bearing Capacity Formula 

Qf  = 1.3CNc  +  Df  dz Nq + 0.4 dz BNγ 

 Where   C =  Cohesion of soil   = 0KN/M2 

   Nc =  Density of soil   = 141.66g 

     Df =  Depth of  Foundation  = 1m 

     B =  Width of foundation  = 1m 

   dz = Effective normal stress on failure plane =  141.66  

   Nq = Water pressure on failure plan= 218.66 

Nγ = Angle of repose   = 430 

Qf. = 1.3 x 0 x 141.66 + 1 x 0.18 x 136.50 + 0.4 x 0.18 1 x 218.66 

 =  0 + 24.57 + 15.74   =   
40.31𝐾𝑁/𝑚2

3
 

Qf =  13.43KN/m2 

 

Graph of Normal stress against Shear stress 

 
To determine the depth of the new foundation using Rankine’s formula. 

h =
𝑝

𝑦
(

1 − 𝑆𝑖𝑛 ø

1 +  Sin ø
)

2
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 Where: h = Minimum depth of foundation 

   P = Bearing capacity of the soil    = 13.43KN/m2 

   y = unit weight of soil    = 141.66g = 0.142kg  

   ø = Angle of repose of the soil   = 430 

h =
𝑝

𝑦
(

1−𝑆𝑖𝑛 ø

1 + Sin ø
)

2

  =  
13.43

0.142
(

1−0.6812

1 + 0.6812
)

2

=  94.5775 (
0.3180

1.6812
)

2

 =    3.3855m  = 

3.39m 

 

Findings  

i. The nature of collapse of a section of The Federal Polytechnic Idah 

Perimeter wall is that which the foundation concrete base and the block 

work pulls from the soil.  

ii. The cause(s) of the collapse of the particular section of The Federal 

Polytechnic Idah, perimeter fence wall is as a result of shallow 

foundation.   

iii. The required depth of foundation should be 3.385m, while the actual 

depth used was 1m.  

 

Summary of Findings, Recommendations and Conclusion 

Summary of Findings 

This study reveals that the re-occurrence of collapse of a section of the Federal 

Polytechnic, Idah perimeter fence wall was as a result of a shallow strip 

foundation of 1m which is less than the foundation depth of 3.385m obtained 

from the soil test carried out. The depth of new foundation should be not less 

than 3.4m.  Another factor was the excessive moisture content present in the 

soil, the moisture of a soil should not be more than 15%, but in this study the 

moisture content calculated was 59.9%, this value is enough to pull down a 

structure.  

 

Recommendations 

• Increase of the depth of the foundation from 1m to 3.4m so as to forestall 

any re-occurrence of collapse when the perimeter fence wall is rebuilt.  

• Create a channel to allow rainwater run-off to pass away in order to avoid 

flood and excessive moisture in the surrounding soil.  
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Conclusion 

It was found out that shallow depth of foundation and flooding were responsible 

for the collapse of the fence wall, it is very important that fallen fence wall be 

rebuilt with new foundation of not less than 3.4m depth and channel created 

through the wall to allow the run-off from rainwater pass through rather than 

accumulating to cause flooding. A soil test should be conducted for every 

foundation to avoid unnecessary/avoidable collapse of structures. 

 
Elevation and section Recommended 
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