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ABSTRACT
The aim of the study is to examine the strategies and methodologies for the maintenance of roofin building structures in Kwara State College of Education, Ilorin. Three research questions were formulated which guide throughout the research. The population of the study comprises of professional active in the construction industry. A well prepared questionnaire was administered to elicit responses from the targeted respondents. Thirty questionnaire were distributed and thirty were retrieved for data analysis. Descriptive statistic was used to analyze the data collected and it was concluded that that poor workmanship, design error, age and environmental forces, materials inadequacy, roof geometry and topographical location have been identified as the major causes of roof failures and that the first step in the establishment of a proper roof maintenance program is the adoption of a periodic inspection system
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CHAPTER ONE
INTRODUCTION

1.1	BACKGFROUND TO THE STUDY
The reactive culture existing in Nigeria, associated to an almost non-existent legislation, constitutes an obstacle to the mobilization of appropriate means for the practice of maintenance. In an increasingly competitive society and in the current setting of international crisis, financial resources in Construction must be minimized through inspection and building maintenance plans (Silva,2002). External envelopes increasingly play an essential role, as they are linked to a set of factors that are crucial to the use of a building in a comfortable way and prove to be the elements that are most likely to be affected by weather factors. In fact, the implementation of inspection and maintenance plans for roofs is a key element for the control of systems performance service conditions, and also of deterioration factors, types of defects and their causes. 
A continuous and structured follow-up of maintenance source elements of a roof, associated with an appropriate planning, also enables taking all necessary actions for a proactive maintenance (cleaning, light interventions, deep interventions and replacement), making it possible to re-establish predefined performance levels, improve financial costs and satisfy the users. According to (Silva,2002), the concept of maintenance originates in product manufacturing associated to military industrial activity during World War II and, because of its importance, it was later applied to other sectors, such as the construction industry. In fact, maintenance is a combination of all technical and administrative actions that allow the building and its elements to play their corresponding roles during their service life (ISO 1586-1, 2005). Maintenance is increasingly a critical, during a building’s lifecycle. According to (Flores,2003), maintenance operations are actions that are carried out during the operation of a building, with the aim of guaranteeing minimum performance levels without any deterioration of the building’s elements and preserving the commercial value of the building and a sustainable use during its service life. These actions can be divided into two groups: proactive (preventive and predictive) and corrective / reactive. 
According to (Arditi,2000), corrective maintenance consists in allowing a deterioration mechanism to develop in a building and, only later, taking action after failure. Associating this kind of strategy to unforeseeable defects leads to an escalation of costs, which shall increase with the increase of the deterioration of the areas where action is necessary. On the other hand, proactive maintenance consists in executing interventions before a defect is likely to occur, so as to reduce the probability of failure of any of the construction elements (Souza & ripper,2001). 
Maintenance plans must always take into account the implementation of appropriate and proactive maintenance strategies during the service life of all elements involved. When planning inspection and maintenance actions, one must follow a methodology that includes aspects such as decision, priority, frequency of interventions and other maintenance operations. Besides, the fact that maintenance plans follow an integrated and mixed methodology is an added value; in fact, they are currently designated as inspection and maintenance plans. In that respect, the most likely maintenance actions are planned (preventive maintenance), as well as inspections (predictive maintenance); it is also necessary to take into account corrective actions, associated to unforeseeable anomaly occurrences. Maintenance Plans must include all building’s components which need maintenance care during their service life. In this research the entire process of implementation of an inspection and maintenance plan for building roofs will be proposed and applied on real case studies
1.2	STATEMENTOFTHEPROBLEM
Roof-related issues, particularly leaks, significantly disrupt building operations and are closely linked to the deterioration of indoor air quality (IAQ) due to moisture infiltration, mold growth, and structural degradation. According to recent studies, roof failures remain a leading contributor to IAQ problems, especially in commercial and institutional buildings (Zhou et al., 2020; Samari&Awad, 2018). One of the most widely recognized causes of roof leakage is the lack of proactive and routine roof maintenance (Kibert et al., 2016). Contributing factors include the roof’s inaccessible and often overlooked location, misconceptions surrounding warranty coverage, and the absence of adequate documentation or guidance on maintenance requirements (Bortolini&Forcada, 2017; Opoku&Perera, 2019). These challenges highlight the critical need for facility managers and building owners to prioritize roof maintenance as part of sustainable building management strategies.
1.3	AIM OF THE STUDY
The aim of the study is to examine the strategies and methodologies for the maintenance of roof in building in Kwara State College of Education Ilorin


1.4	OBJECTIVES OF THE STUDY
The objective of the study are as follows:
1.	To identify factors responsible for roof deterioration 
2.	To identify how this factors impact on the longevity of roof in buildings 
3.	To identify various maintenance strategies and methodologies available for the maintenance of roof in Kwara State College of Education
1.5	RESEARCH QUESTIONS
1. What factors are responsible for roof deterioration?
2. What are causes of Roof failure?
3. What are the maintenance strategies available for the management of roofs?
1.6	SIGNIFICANCE OF THE STUDY
This assessment will equip clients, contractors, and consultants with a more economical approach to construction by enabling them to identify the key factors contributing to roof deterioration in buildings and determine the most effective maintenance practices to address these issues.
1.7	SCOPE OF THE STUDY 
The scope of this research is limited to identification of strategies and methodologies for the maintenance of roof in building. 

1.8	LIMITATION OF THE STUDY
Financial constraint- Insufficient fund tends to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview). 
Time constraint- The researcher will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
1.9	DEFINITION OF TERMS
Strategies: a plan of action designed to achieve a long-term or overall aim or  a general plan or set of plans intended to achieve something
Methodologies: a system of methods and principles for doing something or a body of practices, procedures, and rules used by those who work in a discipline or engage in an inquiry
maintenance: the process of preserving a condition or situation or the state of being preserved.a set of processes and practices which aim to ensure the continuous and efficient operation of a component, equipment or an asset. An act of maintaining or keeping property or equipment in good condition
Roof:the topmost part of a building, serving to protect against rain, snow, sunlight, wind, and extremes of temperature. 
Building:a structure with a roof and walls, such as a house or factory.


CHAPTER TWO
LITERATURE REVIEW
2.1	Introduction 
This chapter reviewed the existing in-depth literature on issues relating to the concept of maintenance of roof in building and factors responsible for deterioration and failure of roof.
2.2	Roofs Constructive Technology 
Flat roofs have significant functioning differences when compared to pitched roofs. From the structure itself that is resisting to the layer system used and materials applied, many are the aspects that differ in these two kinds of roofs. However, taking into account the requirements of each functional element, it is noted that there are many similarities in the two types of roofs. 
2.2.1	Flat Roofs 
Flat roofs are characterized by flat surfaces or roofing plans. This type of system has a minimum slope, so as to allow drainage of rain- waters and to direct it according to the water drainage plan. So, by flat roof one means the system that has a slope ranging from 5º to 5º (NP EN 1991-1-4, 2010). Considering the importance that the influence of a layer might have on the other ones in terms of appropriate system performance, the main layers of a flat roof are summarized in Table 1. In many cases, flat roofs include a levelling layer and a solidarization layer.


2.2.2	Pitched Roofs 
Pitched roofs play an essential role in Portuguese architecture. In the case of common buildings, the most frequently applied cladding is undoubtedly ceramic roof tile, which can be considered as the traditional cladding for pitched roofs (Brito and Paulo, 2001). The configuration of pitched roofs has undergone many changes, due to the technical evolution of materials and constructive processes. According to (Barros,2008), the traditional pyramidal hip shape evolved to become nowadays a more asymmetric design with several compartments and several plans. 
Similarly, the system of pitched roofs can be further divided into different constituent layers, namely: supporting structure; cladding thermal insulation; ventilation; insulation layer and lath work layer. All these components can be grouped in terms of structure.
2.3	Deterioration of Roofs
 The deterioration of the elements of a roof is an issue that is still under development by researchers. Although there is an increasing concern in relation to the design of durable and quality buildings, a considerable number of defects in roofing systems still occur in Portugal. The “Institut Technique du Bâtiment et des Travaux Publics” was a major pioneer in the study of defects affecting building elements.  A statistical study on 12 200 defects revealed that roofs showed a number of irregularities that was fairly higher than the majority of the remaining constructive elements, second only to the building’s façade. Subsequently, in Victoria (Australia), Ilozor et al. (2004) conducted a similar study leading to the same conclusion, that roofs are the second most affected constructive element and with high number of defects.

2.3.1	Deterioration factors
The premature deterioration of a roofing system is not only the result of an ineffective design and execution of its elements. According to (Griffin,1984), Hodges (2000) and Pirla et al. (2000), the main deterioration factors of any kind of roof are related to the weather, such as water, high temperatures and variations, solar radiation, wind, chemical agents, pollution due to traffic, and improper use. According to (Hodges, 2000), the premature and continuous deterioration of a roofing system causes a significant increase in its maintenance costs. In fact, each roofing system has a specific deterioration curve that can be summarized in the figure below
[image: ]
Figure 1: Deterioration curve of a roof, adapted from Hodges (2000)
2.4	Roof Failures 
Failure can be defined as any form of behaviour in the roof that seems to threaten the safety of the roof in terms of serviceability or which could lead to total collapse. Eleven major types of roof failure were identified, these include rust, leakage, tearing-off, open lap, truss damage, nail withdrawal, wood decay, sagging, ponding, discolouration and blown-off. The four prominent types of failure are rust; leakage; nail withdrawal and wood decay. Although blow-off is the least failure in occurrence of the eleven identified roof failures, its effect is more severe than any of the other failures (Mijinyaw and Adesogan, 2007). There are three broad categories of failures:
 (a) Ultimate limit state generally connected with collapse, 
(b) Serviceability limit state connected with deflection and vibration,
 (c) All other limit state connected with special requirements, for instance, aesthetics, fatigue, fire resistance, and water tightness (Adesogan, 2007). 
2.4.1	Ultimate Failure 
This type of failure is the structural collapse of the roof; it may be slow structural collapse known as plastic failure or sudden failure. These types of failures are usually disastrous in nature and more widely publicized than the serviceable failures. An example of ultimate limit state failure is roof blown-off (Park, 2000). 
2.4.2	Serviceability Failure 
These are fairly frequent form of structural failures observed in roofs. They appear in form of deflection and cracks on a structural member, or a breakdown of waterproofing cover which could result into water penetrating the roof, in case of concrete, initiating corrosion of reinforcements and in wood structure, causing decay and eventual deterioration. They could lead to disruption of services and interruption of business activities (Park, 2000). 

2.4.3	Special Requirement Failure 
This is a functional purpose requirement that has to do with special requirements other than the limit states considered for some special functions other than that of the normal roof functions. For example, in studio design, special precautions are built in the roof to reduce the noise penetration and the acoustics of the roof. The requirement in radiation protection building is to prevent leakage of radio-active elements; here the special requirement is to prevent porosity (Olomola,2004).
2.5	Causes of Roof Failure
There are some factors that are primarily the causes of roof deterioration while others that may not be primary causes of roof failure can influence roof failure. The primary causes include the topography of the building location, roof geometry, design problems, poor construction and installation practices, lack of maintenance, climatic factors, imposed load on the roof, materials of construction and aging. Factors that can influence roof failure include poverty of the building owner which in many cases makes building owners to seek for bold-off wood instead of good materials to construct, ignorance, topography of the building location and roof geometry.
2.6	Concept of Maintenance 
Maintenance is a set of organized activities that are carried out in order to keep an item in its best operational condition with minimum cost acquired. Activities of maintenance function could be either repair or replacement activities, which are necessary for an item to reach its acceptable productivity condition or these activities, should be carried out with a minimum possible cost (Abed, 2010). As Herbert (2010) added that, the goal of maintenance is to prevent, or at least reduce, the degradation or deterioration of the quality of service provided by each building component over its design service life. Maintenance is not a process of improvement that may be required to meet increased expectations for performance beyond which the component was originally designed to provide. Herbert also retreated that, each building and the individual components that make-up that building, has a finite service life. At the end of that life, replacement or major renovation is required since, in the long run, it is less expensive to replace or renovate than to continue to make repairs that become increasingly frequent and costly.
According to Oladejo (2015), the main goal of maintenance is to minimize related operating costs. An all-encompassing maintenance builds in the performance of the buildings, maximizes personnel safety, minimises operational costs, environmental threat and the risk of material damage. Oladejo also indicted that, maintenance is one of the main domains of knowledge with which facility or property management is faced. It involves budgeting and priority setting of different maintenance activities to suit the maintenance policy and service life planning of organizations.
2.6.1	Definition of Maintenance 
British Standard Glossary of terms (3811:1993) defined maintenance as the combination of all technical and administrative actions, including supervision actions, intended to retain an item in, or restore it to, a state in which it can perform a required function. The author also reiterated that, maintenance is a set of organised activities that are carried out in order to keep an item in its best operational condition with minimum cost acquired. Maintenance could be either repair or replacement activities, which are necessary for an item to reach its acceptable productivity condition or these activities, should be carried out with a minimum possible cost. That is, the all activities undertaken to keep a property or facility in a good and sound shape.
Francis et al. (2001) also agreed that building maintenance as an action which involves interacting or blend of technical, social, legal and economic elements that governs and manages the use of buildings. Francis further explained building maintenance as the combination of technical and administrative action to ensure the items and elements of a building is in an acceptable standard to perform its required function. As a study by Abed (2010) shows that, maintenance is the combination of both technical and administrative actions to keep a property in a good shape. However, the author further added the blend of social, legal and economic element that governs the management of the facility. That notwithstanding Mallam (2013) also opined that, building maintenance are works done in order to keep, restore or improve every facility. That is, every part of building, its services and surrounds, to a currently accepted standard and to sustain the utility and value of the facility. Brian (1992) argued that, maintenance professionals will tell you there are two kinds of maintenance. The first is routine maintenance: regularly scheduled inspections, repairs or replacements of building components. Included are general house-keeping of the building and site. The second is termed emergency or immediate response maintenance, which requires repair or replacement of failed components. Brian defined maintenance by its types to keep the property in shape.
2.6.1	Component of Maintenance
According Afrane and Tutu (1999) cited in Cobbina (2010), maintenance involves a considerable amount of work which has been categorized into three components namely; 
· Servicing
· Rectification 
·  Replacement:
1.	Servicing 
Servicing is essentially a clearing operation undertaken at regular intervals of varying frequency and is sometimes termed day-to-day maintenance. Daily sweeping of floors, monthly washing and cleaning of windows and regular painting for decoration and protection every four years are some examples of servicing. 
2.	Rectification 
Rectification work usually occurs fairly early in the life of a building; but it can also occur sometime within the life span of the building. It arises from shortcoming in design, inherent fault in or unsuitability of component, damage of goods in transit or installation and incorrect assembly. Rectification represents a fruitful point at which to reduce the costs of maintenance, because it is available. All that is necessary at any rate in theory is to ensure that components and materials are suitable for their purpose and are correctly installed.
 Rectification work could be reduced by the development and use of performance specifications and codes of installation (Lee, 1987 P. 23). Rectification is the response to inherent defects in design, construction or installation stages of the building process.
3	Replacement
 Replacements occur at all costs in buildings. It is inevitable because service conditions cause materials to decay at different rates. Much replacement work stems not so much from physical breakdown of the materials or element as from deterioration of the appearance (Seeley, 1987). This is because the extent of exposure of materials to the vagaries of the weather varies, and the weather in specific locations also vary whilst the capacity of elements of buildings in withstanding changes and different intensities of the weather vary. This therefore becomes necessary as a result of material decay due to these differential rates of weather conditions. 
Physical breakdown of materials or elements as well as deterioration appearance may necessitate replacements. However, it is logical therefore to extend the meaning of maintenance to cover some localized improvement (Lee, 1987). Maintenance can also embrace renovations, which consist of work done to restore a structure, service and equipment by a major overhaul to the original design and specification, or to improve on the original design. This may include limited additions and extensions to the original building.
 Likewise, Zulkarnain et al., (2011) also agreed that, maintenance has been categorized into three (3) main component., namely; 
- Cleaning and servicing, 
- Rectification and repair 
 - Replacement. 
Timely expenditure on the first two can postpone the need to replace materials or components, which at times can be a very expensive activity. Cleaning and servicing should be carried out regularly and may be combined with a system of reporting faults when become apparent, thereby avoiding the need for more expensive repairs or even replacement at a later stage. In the nutshell Zulkamain shares the same sentiment with Afrane and Tutu (1999 cited Prince 2010) that, there are three components of maintenance (that is servicing, rectification, and replacement). However, Zulkarnain in addition added cleaning and repairs as part of or an angle of the component of maintenance.
2.6.2	Classification of Maintenance 
According to Adolfo (2007), maintenance could be grouped into two main types. They are; preventive maintenance and corrective maintenance
1. Preventive Maintenance 
Preventive maintenance is defined as maintenance carried out at predetermined intervals or according to prescribed criteria and intended to reduce the probability of failure or the degradation of the functioning of the equipment. Preventive maintenance can be predetermined or condition based:
 - Predetermined maintenance: Preventive maintenance carried out in accordance with established intervals of time or number of units of use (i.e. scheduled maintenance) but without previous item condition investigation; 
- Condition based maintenance: Preventive maintenance based on performance and/or parameter monitoring and the subsequent actions. Performance and parameter monitoring may be scheduled, on-request or continuous. Within the condition based maintenance we include the predictive maintenance that can be defined as follows: 
- Predictive maintenance: Condition based maintenance carried out following a forecast derived from the analysis and evaluation of the significant parameters of the degradation of the equipment.
 2. Corrective Maintenance
Corrective maintenance is maintenance carried out after fault recognition and intended to put the equipment into a state in which it can perform a required function. Corrective maintenance can be immediate or deferred:
 - Immediate maintenance: Maintenance which is carried out without delay after a fault has been detected to avoid unacceptable consequences;
 - Deferred maintenance. Corrective maintenance which is not immediately carried out after a fault detection but is delayed according to given maintenance rules.
Furthermore, the University of California (2018) also classified maintenance as planned, preventive, unplanned/reactive, and emergency.
 1. Planned Maintenance 
Planned maintenance, also referred to as "programmed" or "scheduled" maintenance, is the upkeep of property, machinery, and facilities, including buildings, utility systems, roads, and grounds. Planned maintenance is often characterized by its routine or recurring nature. 
2. Preventive Maintenance
Preventive maintenance is that portion of the overall maintenance program that provides the periodic inspection, adjustment, minor repair, lubrication, reporting, and data recording necessary to minimize building equipment and utility system breakdown and maximize system and equipment efficiency. 
Preventive maintenance: 
- Utilizes planned services, inspections, adjustments, and replacements designed to ensure maximum utilization of equipment at minimum cost.
 - Is a program in which wear, tear, and change are anticipated, and continuous corrective action is taken to ensure peak efficiency and minimum deterioration. 
- Includes cleaning, adjustment, lubrication, minor repair, and parts replacement. All are performed on scheduled frequencies in accordance with written maintenance instructions. 
Preventive Maintenance Program procedures are designed to fulfil the needs of the Facility. The purpose of the program is to produce cost savings by:
 - Reducing the downtime of critical systems and equipment.
 - Extending the life of facilities and equipment.
- Ensuring proper equipment operation.
 - Improving the overall appearance of facilities. 
3. Unplanned or Reactive Maintenance
	Unplanned/reactive maintenance is the unplanned response to maintenance requests which do not have emergency status. In general, a facilities organization should plan and schedule as much of its maintenance activities as possible. Work that is scheduled and planned is done much more efficiently than that done by reactive maintenance. 


4. Emergency Maintenance 
This defines emergency maintenance as the repair or replacement of facility components and equipment requiring immediate attention because the functioning of a critical system is impaired or because health, safety, or security of life is endangered. Emergency maintenance supersedes all other categories of maintenance. This presupposes that, the University shares the same idea with Adolfo (2007), just that Adolfa summarised maintenance into two main types while the University of California spread them into four type but it all revolves under the same idea.











CHAPTER THREE
RESEARCH METHODOLGY
3.1	RESEARCH DESIGN 
Qualitative research does not involve intervening and controlling phenomena and studying them as they are. The design adopted for this study is qualitative techniques. Data collection was empirically based, to provide a common basis on which to compare the opinion. Qualitative research focuses on finding statistical relationships within numerical data. The research data obtained from structured questionnaires were transformed into dependent variables, which were influenced by independent variables.
3.2    Sample Frame
The targeted population comprised of Professionals involved in construction work within the premise of Kwara State College of Education.  Architects, Quantity surveyors, builders, Engineers and others Contractors were the targeted respondents.
The sample size for a study is the representation of the population to be studied. The sample size for this study was obtained from the register of their various professional bodies. For this study, 12 Engineers, 12 Architects, 6 Quantity Surveyors giving a total of 30 respondents constituted the entire population of the study
3.3	METHOD OF DATA COLLECTION
The approach adopted for carrying out this research was employed due to the nature of the investigation and the type of data and information that was required and available. The approach adopted for this research is the field work (primary and secondary data collection). The field work research refers to the methods of primary data collection and in this case the practical approach used is the problem solving approach. Also questionnaire will be used for data collection.
3.4	DATA ANALYSIS METHOD
In the method of data analysis, this descriptive static of frequencies and percentage used for the collection of demographic data will be tested using likert scale statistics. It is important to identify the type of scale used in the analysis since the statistical test is dependent on the type of scale. Four types of scale are identified as ordinary, ratio, nominal and interval. In this research the ordinal scale of data (Likert scale) was used whereby 1 = Strongly Disagree (SD), 2 = Disagree (D), 3 = Agree (A), 4 = Strongly Agree (SA).
The results would be analyzed in percentages and figures using descriptive statistics and presented in the form of pie charts and tables. 







CHAPTER FOUR
DATA ANALYSIS AND PRESENTATION
4.1	Introduction 
Presentation and data analysis was done using tables, percentiles, and demographic representation of the respondents. Efforts is made to present data and analyze data.
This chapter is prepared to collaborate and expatiate the information gotten from respondents in the construction Industry  
4.2 Administration and Retrieval of Questionnaires.
A total number of 30 questionnaires were administered to the said area for proper understanding on the research. 
Table 1: shows how the Questionnaires was administered
	Type of response 
	Frequency 
	Percentage (%)

	Number Distributed 
	30
	100

	Number properly completed and received 
	30
	100

	Numbers not returned 
	0
	0


Source: Field Survey, 2025
From the above table, 30 questionnaires were distributed, and a total number of 40 questionnaires was retrieved.



4.3: Presentation of Data
Table 2: Sex of Respondent 
	Response 
	Frequency 
	Percentage 

	Male 
	25
	83

	Female 20 
	5
	17

	Total 
	30
	100


Source: Field Survey, 2025
The table above showed that out 30 respondents, 25 were male representing 83% while 5 were female representing 73%
Table 3: Age of Respondents 
	Age 
	Frequency 
	Percentage 

	20 -30 
	15
	50

	31 -40
	10
	33

	41- 50 
	5
	17

	Total 
	30
	100


Source: Field Survey, 2025
The table above shows that 50% were between 20-30 years, 31 – 40,41-50 were 33% and 17%   respectively. 


Table 4: Occupation of the Respondent 
	Occupation 
	Frequency 
	Percentage

	Civil Servant 
	10
	33

	Public servant 
	5
	17

	Self employed 
	10
	33

	Others 
	5 
	17

	Total 
	30
	100


Source: Field Survey, 2025
Above table shows that 10 were civil servant representing 33% , public servants were 5 with 17%, self-employed were 10 showing 33% while others indicate 17%
Table 5: Job position of the respondent
	Response 
	Frequency 
	Percentage 

	Builder 
	10
	33

	Architect 
	8
	27

	Civil Engineer 
	7
	23

	Quantity Surveyor 
	5
	17

	Total 
	30
	100


Source: Field Survey, 2025
Above table show 10 respondents representing 33% are builders, 8 respondents are architects representing 27% while 7 respondents are civil Engineer with 23 %. Also 5 respondents are quantity surveyor represented by 17%

Table 6: working Experience of the Respondents 
	Responses 
	Frequency 
	Percentage 

	1- 5 years 
	10
	33

	6-10 years
	8
	27

	11-15 years 
	8
	27

	16-20 years 
	4
	13

	Total 
	30
	100


Source: Field Survey, 2025
The table above showed that 13 respondent representing 33% has nothing less than 1-5 years, 37 % has 6-10 years of experience. 25 % were of the opinion that they had 11-15 years of experience, while 2 respondents agreed on 16-20 years which constitute 5 %
4.4 Analysis of Section B
 Table 7: Please tick ( ) the extent you believe the following affects a roof structure.
	Questions 
	Response 
	Frequency 
	Percentage 

	Lack of good Maintenance 
	SA
A
U
SD
D
Total 
	20
10
-
-
-
30
	67
33
-
-
-
100

	Weathering 
	SA
A
U
SD
D
Total
	20
10
-
-
-
30
	67
33
-
-
-
100

	Improper /Faulty Design 
	SA
A
U
SD
D
Total 

	15
10
5
-
-
30
	50
33
17


100

	Use of Improper materials / inferior materials for construction
	SA
A
U
SD
D
Total 
	15
5
5
-
5
30
	50
24
13

13
100

	Damage and Vandalism
	SA
A
U
SD
D
Total 
	5
10
-
15

30
	13
50
24
13

100


Source: Field Survey, 2025
Table 8: Please tick ( ) the extent at which the following can be used to prevent Roof Deterioration/ Roof failure: 
	Questions 
	Response 
	Frequency 
	Percentage 

	Periodic Inspection
	SA
A
U
SD
D
Total 
	20
10
-
-
-
30
	67
33
-
-
-
100

	Special Inspection During Construction
	SA
A
U
SD
D
Total
	20
5
5
-
-
30
	67
17
17
-
-
100

	Using quality materials 
	SA
A
U
SD
D
Total
	17
5
-
5
3
30
	57
17
-
17
9
100


	Proper Design 
	SA
A
U
SD
D
Total
	20
10
-
-
-
30
	67
33



100


Source: Field Survey 2025
4.5	Discussion of Findings
The analysis above shows that out of all the 30 respondents in item 1, 67% of them were of the opinion that lack of maintenance affect roof structure. In item two, 67% of the respondent strongly agreed that adverse weather is factor that causes roof deterioration, 50% agreed that improper /faulty design is responsible while 5% do not believe it is faulty. In item four, 50% of the respondent strongly believed the use of improper materials causes roof deterioration while 30% agreed it is as a result of vandalism in item five. 
Majority of the respondents in item six i.e. 67% strongly agreed that periodic inspection can be used to prevent roof deterioration. In item eight, 67% of the respondents strongly agreed that special inspection during the stage of construction is a means of preventing roof deterioration while 57% in item ten shows that it is by using quality materials for construction. 





CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
5.1	Summary
[bookmark: _GoBack]The study revealed that poor workmanship, design error, age and environmental forces, materials inadequacy, roof geometry and topographical location have been identified as the major causes of roof failures. The study revealed further that roof failure has economic, social and emotional effects on the affected study area. 
5.2	Conclusion 
The first step in the establishment of a proper roof maintenance program is the adoption of a periodic inspection system. The early discovery and correction of minor defects forestalls major repairs and materially extends the date when reroofing is necessary.
Roof inspection records should be maintained and made a part of the historical records for each structure. The records should contain a survey and classification of all roof areas with entries indicating age. These continuing records will be of initial roof construction or during reroofing to considerable value in determining the roof
5.3	Recommendation
Some recommendations are stated here based on the findings and conclusionmade in this study are:
1. It is recommended that a maintenance culture be Practiced by people to examine their roofs regularly. This will enable them to detect weak or damaged components as well as leakages which might lead to further deterioration thereby reducing costs as repair is almost always less expensive than replacement. 
2. Maintenance of roof manual should be produce by Builders council to be used by the populace 
3. Sensitization and workshop should be organized by government and professionals on roof maintenance national economy should be organized across the nation.
4. Good quality workmanship plays an important role in the performance of a roof. It should be ensured that the top of the wall on which the wall plate is seated is level and plumb so as to reduce the stresses induced on the metal straps that binds the roof to the wall.
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