APPLICATION OF BUILDING SURVEY FOR MAINTENANCE OF BUILDING IN NIGERIA

Abstract

This research project present the application of building survey for maintenance of buildings. It used analytic model and field studies on improper building maintenance to discuss the causes and remedial measures to be used. It was discovered that low level of awareness about building survey is the major problem of our building maintenance (i.e carrying-out maintenance programme without proper inspection or investigation to know the causes of the defects in building). The study tried to find out how building survey helps in maintenance of building in our society. It also identified the application and importance of sound building surveying for maintenance of buildings. In constructing this research project, the research had to review some literature on and subsequently embarked on data collection through observation, interview, and questionnaire. The objective of chapter one of the research projects is to introduce the topic which the need for the research is given and stated. The background of the study and other important aspects like the significant of the problem, the scope and limitation were given. The objective of chapter two is to present a piece of the extensive literature review carried out in order to reveal the expressed opinion of notable authors and scholar as regards to the relevance of the building survey. A case study of building survey on one story residential building was included for reference purpose. Chapter three presents the research design and methodology. Chapter four and five presents the analysis of the research and result, conclusion and recommendation respectively which summarizes the use building survey.

CHAPTER ONE

INTRODUCTION

BACKGROUND

The role of residential housing in National development cannot be over-emphasized. However, in spite of the heavy investment in residential buildings, residential housing allow their structures to care for themselves without any sustainable maintenance plan to preserve the quality of the buildings.  The problem occur because of low quality of maintenance work, lack of ethics in maintenance effectiveness, ignorance to understand maintenance work, inexperienced and unskilled workers and manpower, lack of supervision from building team, delays in repairing and replacing, failure of the management to provide clear policies and standards to guide the maintenance staffs, insufficient information of maintenance, and lack of commitment to maintenance plan (Onohaebi, 2010). In Nigeria, according to Adenuga and Iyagba (2005), residential buildings are in very poor and deplorable conditions of structural and decorative disrepairs. Despite huge finances spent to erect imposing and monumental buildings, they are left, as soon as commissioned, to face premature but steady and rapid deterioration, decay and dilapidation. Anele (2010) perceives that Nigeria will continue to waste scarce financial resources on building new infrastructure which cannot be sustained if urgent steps are not taken to solve these problems.  

Maintenance is necessary not only to maintain function of the building, but also to minimize future maintenance costs and to ensure a safe environment to building occupant. Olusanya (1998) observed that building maintenance cost is one of the crucial areas draining our national economy. Folorunso (2001) explains the need for designing our future buildings, with every little attention being given to the enormous cost of their up keep. Arayela (2002) observed that it is necessary to seek ways of lowering the escalating construction costs, minimizing repairs and maintenance cost.  Moreover, the reduction of building maintenance cost can be done through deep understanding of the building maintenance cost concepts. An increase in cost of maintenance can be attributed to faults in the operation of systems and components as a result of deficiency in design (Al-Hammad A.,Assaf.S. & Al-Shihah, M 1997). The issue of building maintenance is a universal issue and is highly considered in the early process of the construction (design) to assure the quality of the building (David1999). The effects of the decisions made during the design stage would have far reaching effects on future building maintainability (Chew, 2004).  The approach to reducing deterioration and consequently the cost of maintenance is for the Architect to try as much as possible to try to minimize the impact of the causative agents or factors right from the design stage. This research therefore aims to identify a better approach to the design process to produce high-performing buildings that are more resource efficient, require less maintenance and provide healthier working environments for users. 

1.2 PROBLEM STATEMENT 

Most designers of residential building lay their emphasis on how a building will look like rather than how it can be maintained. This often leads to the erection of structures that are very difficult to maintain and consequently leads to the rise in the cost of maintenance. Therefore there is the need to design public structures where maintenance budgets are expected to be low. This research therefore aims to identify a better approach to the design process to produce buildings that are more resource efficient, require less maintenance and provide healthier working environments for users. 

1.3 RESEARCH OBJECTIVES 

maintenance cost in residential buildings. The following objectives shall be focused on during the course of this research: 

To study the application of building survey in building maintenance 

To study the concept of building maintenance and the the building maintenance cost. 

To make architects conscious of economical maintenance cost considerations by identifying key areas that should be focused on during the survey stage. 

1.4 RESEARCH QUESTIONS 

This research intends to answer the following basic questions: 

What ways is building survey applied in building maintenance?

What are the basic challenges that are responsible in raising the cost of maintenance in residential buildings? 

How can these problems be solved by a different design approach that is cost effective? 

1.5 SIGNIFICANCE OF STUDY 

This study is essential in the sense that it would not only contribute to knowledge and theory, but will also contribute to good maintenance practice in the residential housings in Nigeria. Unlike much of the academic literature in this topic area, this study is aimed at practical application of the findings rather than expounding upon theoretical concepts. Furthermore the study will assist managers of residential housings to become aware of the current state of their buildings and its effect on the safety and health and also to put in place adequate innovative measures to prevent deterioration which ultimately lead to increased cost in restoring these buildings to their original state. 

1.6 significance of study

This research will help the government in making informed decision when embarking on a building project. Building surveys and its importance in building maintenance is broadly analyzed.

The research work will be of great benefit to individuals and firms looking to put up a personal building.

As Architects and designers of the physical environment, this research will help the researcher a lot by improving his knowledge on design problems for his future Architectural practice. 

1.7 SCOPE AND LIMITATIONS  

This research shall focus on proposing an appropriate design for the housing estates in Lekki, lagos.. 

CHAPTER TWO

LITERATURE REVIEW


2.1 TYPES OF MAINTAENANCE 

According to the US Department of Education, there are two types of maintenance process which are preventive maintenance and corrective maintenance. Preventive maintenance is the routine, regularly scheduled maintenance of a piece of equipment to ensure its continued use and maximize its life expectancy. While, corrective maintenance is an emergency work orders which the maintenance activity done after damage occur. However, preventive maintenance is recommended to minimize equipment failure due the time schedule. The cost associated with routine servicing of equipment is small compared to the cost of coping with unexpected and catastrophic breakdown which require not only major repairs but even the replacement of affected components and systems. BS 3811 categorizes building maintenance by means of the following terms and definitions.  

Planned maintenance: „The maintenance organized and carried out with forethought, control and the use of records to a predetermined plan.”  

ii. Unplanned maintenance: “The plan carried out to no predetermined plan.” It refers to work necessitated by unforeseen breakdown or damages. For example, the ripping-off of a building, through the action of a storm, and its remedial action constitute unforeseen damages. It can also be termed unexpected and unavoidable maintenance.  

Preventive maintenance: “The maintenance carried out at predetermined intervals or corresponding to prescribed criteria and intended to reduce the probability of failure or the performance degradation of an item.”  

Corrective maintenance: “The maintenance carried out after a failure has occurred and intended to restore an item to a state in which it can perform its required function.”  

Emergency maintenance: “The maintenance which it is necessary to put in hand immediately to avoid serious consequences.” This is referred to as day-to-day maintenance, resulting from such incidents as gas leaks and gale damage.  

Condition-based maintenance: “The preventive maintenance initiated as a result of knowledge of the condition of an item from routine or continuous monitoring.”  

vii. Scheduled maintenance: “The preventive maintenance carried out to a predetermined interval of time, number of operations, mileage, etc.”  

viii. Running maintenance: “Maintenance which can be carried out whilst an item is in service.”  

Maintenance work has also been categorized as „predictable‟ and „avoidable‟.  

Predictable maintenance is regular periodic work that may be necessary to retain the performance characteristics of a product, as well as that required to replace or repair the product after it has achieved a useful lifespan. 

Avoidable maintenance is the work required to rectify failures caused by poor design, incorrect installation or the use of faulty materials. 

Another approach to maintenance classification has been adopted by Speight (1982) as cited in Seeley (1987), subdivided maintenance into three broad categories:  

Major repair or restoration: such as re-roofing or rebuilding defective walls and often incorporating an element of improvement.  

Periodic maintenance a typical example being annual contracts for decorations and the like.  

Routine or day-to-day maintenance: This is largely of the preventive type, such as checking rainwater gutters and servicing mechanical and clerical installations. 

  A research by Adenuga, O.A and Iyaba, R.O.A, (2010) on the need for effective maintenance practices in residential buildings, investigated the causes of neglect of maintenance responsibilities and concluded that the lack of maintenance culture in the country, lack of maintenance knowledge, lack of emphasis on training, retraining and continuing education on effective management by the establishment, indiscipline and ignorance on the part of users, absence of planned maintenance programme and reactive maintenance, complexity of design, non-involvement of maintenance team at design stage and inadequate funds for maintenance are the factors affecting maintenance management of residential building in Nigeria. The authors of this paper agree with the findings of the research on the causes of neglect of maintenance responsibilities especially in the area of lack of maintenance knowledge. In Nigeria, the management of land, buildings and facilities, plant and machinery is perceived as the responsibility of the Estate Surveyor and Valuer. Given the skills and training, the Estate Surveyor and Valuer do not have the competence to appropriately manage facilities as they have limited knowledge in this field (Adewunmi and Ogunba, 2008). However, the authors of this paper, fairly disagree with the issue of lack of adequate provision of funds as reasons for the condition of residential buildings in Nigeria but will rather state that corruption by highly placed individuals in the public sector is responsible for this problem. 

Ahmad Ramly (2002) stated that the aims of maintenance from building perspective are:- 

Increase the maximum benefit, especially to owners of buildings shaped the industry, private Or business oriented 

Get maximum performance at a lower cost, especially public-owned buildings, safety-oriented and nonprofits. 

Provide comfort and peace building, especially to building occupant 

In the three decades after World War II, research in the field was mainly directed at properties of materials and few of the results were actually implemented. Therefore, the relationship between design, maintenance, execution of maintenance, economic significance of maintenance, and the actual performance of the materials and components under varying condition should be considered (AlShiha, 1993).  In the early nineties, researcher notes the heavy need to conduct such types of studies. Moreover, many researchers did specific studies related to their countries.  In 1993, Al-Shiha conducted a research discussing the effect of faulty design and construction factors on building maintenance. As a result, the most severe factors which affect the maintenance works and causes the high maintenance cost are determined as: inadequate structural design such as foundation, hiring unqualified designers, not complying with specification, not relating exterior materials selection to climate conditions, inadequate waterproofing and drainage, unqualified workplace, inability to read the dawning‟s. The criteria affecting the priority rating of residential building maintenance works were studied by Al-Majed in the late nineties. Twenty three criteria were identified (i.e. Function of the building, location, initial cost etc.). These criteria were classified into two major groups as follows:  

1. Building performance group: Twelve criteria which emphasis on the building. 

2 Managerial group: Eleven criteria which deal with decision-making process and behavior of decision maker. 

Iqhwan in the early nineties proposed some concrete measures that can lead to the improvement of maintenance status in Saudi Arabia along the following dimension: 

Developing and enforcing sound of maintenance practices. 

Supporting researches in maintenance management systems appropriate to Saudi Arabia. 

These measures are  According to Smith (2003) there should be a law dictating the minimum maintenance requirements necessary to ensure safe and healthy buildings, services and surroundings. There should also be agents to ensure that the law is duly enforced. Best maintenance practices are actually defined in two distinct categories. There are the standards, which are the measurable performance level of maintenance execution, and then there are the methods and strategies that must be practiced in order to meet the standards. Arics (1991) identified various ways of defining property maintenance with the following principal objectives: Prevention of the capital investment, Maintaining a pleasant and functional environment, Compliance with statutory regulations, Minimizing and spreading maintenance cost,  Allowing the building to fulfill its best use, Presenting a good appearance, Prolonging the building useful and economic life.  To achieve these objectives he stated that a plan must be formulated and developed with the emphasis on the owner or occupier‟s need and the physical condition of the buildings. Most buildings were not on inception, designed to minimized maintenance and required therefore constant planned maintenance to run economically. Long-term neglect often results in serious structural failure requiring major expenditure. Prevention is better than cure. Every building has inherent weakness and many undetected defeats, which if left unattended to, will result in costly repair and possibly structural failure. Early detection of faults and weakness may prevent high cost of maintenance. Carlton, (2004) described the existing arrangement for building maintenance especially in residential buildings as the type that could no longer stand the test of time. Historically, in both public and the private sectors, maintenance is seen as an avoidable task which is perceived as adding little to the quality of the working environment, and expending scarce resources which could be better utilized (Higher Education Backlog Maintenance Review, 1998). Sufficiency of the design, constructional details and the methods of building construction determines the usefulness of buildings. It is also dependent upon the way that the building is used and the maintenance policies and practice undertaken during its life (Iyagba, 2005).  

2.3 OBJECTIVES OF BUILDING MAINTENANCE 

Oyefeko (1999) enumerated the following as the major objectives of building maintenance: 

To ensure that the functional requirements of the facility are attained at all times. 

To create a conducive and tenantable accommodation for owners and occupants users. 

To enhance the quality of building structure to meet modern day requirements. 

To prolong the life span of the building. 

To preserve the physical characteristic of the building and associated services so   as to reflect fewer breakdown and thereby reduce the probability of early failure. 

To ensure that assets are kept at reasonable standard and at least cost. 

To maximize the economic and financial returns from the use of the building. 

To ensure the safety of the users/occupants. 

2.4 LIFE CYCLES OF BUILDING COMPONENTS 

The life span of the individual materials and components has a contributory effect upon the life span of the building. The particular circumstances of each case will have a significant influence upon component longevity. These will include the original specification of the component, its appropriate installation within the building, interaction with adjacent materials, use and abuse, frequency and standards of maintenance, local conditions and the acceptable level of actual performance by the user. 

The management policies used by the owners or occupiers are perhaps the most  

Crucial factors in determining the length of the components live. The study of (Adenuga, 1999) concluded that the rapid deterioration of buildings and their components can be attributed to many different causes: 

An emphasis upon initial building costs without considering the consequences of cost in use. 

Inappropriate design and detailing of buildings and components. 

Use of materials and components that have sufficient data on their longevity. 

A lack of understanding of the various mechanisms of deterioration. 

Insufficient attention given to the maintenance of the building stock. 

Inappropriate use by owners and occupier 

Previous research (Zubair, 1999; Oyefeko, 1999, Iyagba, 2005) identifies three main components of building and their average life spans: 

Building shells: which include major physical elements such as structural frames, floors, the building exterior envelope and vertical transportation/services core. These have a life span of 40 to 50 years. 

Fitting-out elements: these include ceilings, partitions and floor finishes. They have an average life as short as 5 years. 

Building services: these include mechanical and electrical services, Telecommunication and data, lighting and interior transportation systems. Their life span ranges from 5 to 25 years. 

2.5 MATERIALS AND ELEMENTS 

Resources, pollution and performance are the most general criteria of building materials (Berge, 2000: 3). Resources used by any construction material include all the raw materials and energy used from its extraction to its disposal. Performance is the criterion for how well the material does the job for which it was produced (Milani, 2005). Natural materials and processed materials perform differently. Natural materials tend to be more complex and have different positive qualities and, if correctly utilized, can bring a plus to the building industry by enhancing the performance of buildings. When compared to traditional materials, methods and technologies, natural materials can provide energy efficiency in buildings. However, May (2006) maintains that not any kind of natural material will suit any situation. Suddell (2008) proclaims that the construction industry is the second largest sector that uses natural material. Natural materials are generally lower in embodied energy and toxicity than manmade materials (Godfaurd, 2005). They require less processing and are less damaging to the environment. Many, like wood, are theoretically renewable. When natural materials are incorporated into building products, the products become 117 more sustainable (Godfaudr, 2005). The use of building material sourced locally can help lessen the environmental burdens, shortens transport distances, thus reducing air pollution produced by vehicles (Joseph and TretsiakovaMcNally, 2010). Often, local materials are better suited to climatic conditions, and these purchases support area economies. It is a simple known fact that people will continue to construct buildings for as long as they are on this earth. 

Kelly & Hunter (2009) propose the application of the three R‟s (reduce, re-use and recycle) as being helpful in selecting building materials. Traditionally, the focus in construction is on minimizing the initial building cost. It has, however, since the 1930s become obvious that it is unfavorable to base the choice between material alternatives solely on the initial cost alone (Kishk, 2003). An inefficient building imposes a cost penalty on the client throughout its lifetime. While the client has an incentive to minimize whole life costs, the contractors and consultants do not, as they have no long-term interest in the building and are not accountable for performance in use (Sorrell, 2003). The sustainability of a building can be enhanced by increasing the durability of its materials (Malholtra, 

2002), and a material, component or system may be considered durable when its useful service life (performance) is fairly comparable to the time required for related impacts on the environment to be absorbed by the ecosystem. Materials with a longer life relative to other materials designed for the same purpose need to be replaced less often. This reduces the natural resources required for manufacturing and the amount of money spent on installation and the associated labor. The greater the material durability, the lower the time and resources required to maintain it (Cafi and Rejna, 2000; Silva, 2004). Durable materials that require less frequent replacement will require fewer raw materials and will produce less landfill waste over the building‟s lifetime.  It is however; more expensive to renovate a building if the frequency of maintenance is rapid. Most of these maintenance needs are direct consequences of the effects of climate on the materials. One of the major causes of “Building Sickness” is poor use of materials in relation to prevailing climate Folorunso, (2001). In general, there are several building defects which usually happen to building parts such as roofs, walls, floors, ceilings, toilets, doors and windows (Cheun, 2008). Roofs are the most vulnerable part of a building. Roof are two types, the flat roof and pitched roof. But Douglas and Ransom [2006] in their research on understanding building failure find out that pitched roof have given few problems and flat roofs have given many. The roof‟s equipment is to protect the building from rain, sun, and wind and also the roof is used to keep water from getting into the building, but there are roof problems arise such as roof leakage and ridge leakage (Cheun, 2008). Floors have not been a high risk area in recent years but failures have occurred, particularly in concrete screeds, by chemical attack, usually by sulphates, on the concrete base slab and through insufficient support to the slab by inadequately compacted hardcore. Cheun (2008) identified the types of floor defect as concrete floor cracking, floor moisturizing and floor finishes defect. The function of ceilings is to cover the electrical, water pipe and fire resistance system which located between ceiling and roof structure. The types of ceilings defect are ceilings moisturizing, asbestos ceiling damage and peeling of ceiling paint. The functions of windows and doors are to protect the building from rain and wind and to provide good ventilation for school building. Such defects are wet rot in the frames, attack by termites and peeling of doors and windows frame. While, for the toilets, he identified the common types of defect as leaking in pipe and clog. 

“What are green materials?” Simply put, materials of green building are those materials that implement the resources of earth in an environmentally friendly approach, esteem the restrictions of non-renewable resources, work within the approach of nature‟s cycles, are nontoxic, prepared from recycled materials, energy efficient and water-efficient, and green in the style that they are made, applied, and reclaimed after use. The materials implemented in green construction are important, like the buildings, and work to make constructive affects on the environment, all as making a building that meets all the demands of a building made from common materials. The simple variation is that they perform so without depleting the natural resources of surroundings, and also secure money in the long run (Retzlaff, 2009). 

2.6 RELATIONSHIP BETWEEN BUILDING SURVEY AND BUILDING MAINTENANCE 

Building efficiency can be affected by decision taken and actions performed at any time in the history of a building from its initial stage to its final stage. The designer should be involved in all these decisions because the design influence on the maintenance of all building is greater than ever before. 

Today, buildings are designed to meet more complicated needs than those of previous times do. Designer should know the building owner's requirements such as amount of space that he needs, the amount of money he can afforded to spend and the length of life he requires for his building.  At this time in the preparation of the design, brief decisions can be taken which will have a vital effect on the amount of maintenance the completed building will need. The lowest initial cost in not necessary the most economical at the end, for cheaper materials often require more frequent maintenance and may have a shorter working life than the more expensive. Physical decay and deterioration of buildings due to weathering and even normal use, which are resulting in the need for an abnormal amount of repair and renewal, can be avoided by the exercise of greater care in detailed design at critical points of the structure and a better understanding of the nature and behavior of materials. The important factors, which contribute to the deterioration of a building, are: 

Moisture. 

Natural weathering. 

Corrosion and chemical action. 

Structural and thermal movement. 

User wear and tear. 

Therefore, at the design stage of a project, the building must be visualized in use, and materials and finishes chosen, capable of withstanding everyday wear and tear. The designer must choose materials and building that meets his client's functional needs and meets the budget constraints laid down and can be maintained in good working order for a reasonable time at a reasonable cost. Maintenance planning should be started at the design stage and continue throughout the life of that building (Mills, 1980).

2.7  RELATIONSHIP BETWEEN CONSTRUCTION AND BUILDING   MAINTENANCE 

The efficiency, appearance, life span and economic viability of any building can be affected by decision taken and action performed during construction stage. A construction defect as a consequence of wrong decision is one of the most common causes of early deterioration. Construction contractors should be aware about materials selection, construction techniques used and skilled labor hiring. The carelessness is one of those factors that affect the efficiency and durability of any building. The defects on any building during construction stage that causes more maintenance expenditure can be predicted to inaccuracies during construction. The fixings and bearing cannot tolerate the differential movements leading to structural defects. 

2.8 BUILDING MAINTENANCE COST’S FACTORS 

Building maintenance costs increase and decrease according to the designers and construction contractor‟s education, experience and comply with the specifications and standard. In this research, effort will be done to identify factors affecting building maintenance cost.   

2.8.1 ENGINEERING SERVICES 

A.DESIGN COMPLEXITY 

Building should be designed in such a way to be simple in maintenance. Design complexity will prevent maintenance work to be carried out easily, quickly and economically. Major replacement can often be avoided if regular cleaning and minor repair can be carried out without difficulty. For example, maintenance requires some tools to be performed. If the designer does not allow enough clearance to get the tools in and out, this minor problem will get bigger and become major problem. In addition, designer should always avoid permanent fixing of elements, which need continuous maintenance, e.g. such as lamp, carpets (Mills, 1980). 

B.FAULTY DESIGN 

It includes all defects that were caused during the early stage of design and particularly in the structural design such as: when designer ignores the spacing for contraction and expansion movement. Such movement causes cracking of the structure, which will result in fractures in pipes or joint failure (Al-Shiha, 1993).  

C. POOR QUALITY CONTROL 

Quality Control is the process used to control, inspect, test and record procurement, fabrication and installation in conformance with contract document. During the construction and maintenance stages, quality control program should be set out. It is used to control, inspect and test record of activities in accordance with the contract requirement and construction procedures. A facility with the presence of an effective QC program has fewer defects and therefore requires less maintenance than a facility where no QC program has been considered. Also, during the maintenance stage the presence of QC is vital to assure that the components are required or maintained as per the contract documents (Mohamoud, 1994). 

D. UNFAMILIARITY WITH LOCAL CONDITIONS 

The designer should have an idea about the building location and type of plants and insects existing in the area. He should specify the treatment method if existing in the design drawings. It is because such these biological factors can harm the building and lead to continuous maintenance (Liska, 1988). 

E. UNFAMILIARITY WITH SITE CONDITIONS 

Designer should be familiar with buildings site condition such as soil condition. Ignoring variation in soil condition will cause setting, which will cause cracking of structural elements (Al-Khudair, 1988). 

2.8.2 LABORS 

A.UNAVAILABILITY OF SKILLED LABORS 

Skilled labors are important for maintenance work and they should be available to perform job and utilize equipment. It is because they perform work according to their past experience and their skills. Employing labor with the requisite skills will assist to improve the quality of work, minimizing cost and reduce work time span. Therefore, just having the right tools does not mean the job will be performed properly (Al-Khudair, 1988). 

B.DEFECTS AND FAULTY WORKMANSHIP IN THE INITIAL CONSTRUCTION 

Some building defects have their origin in the building process itself. Due to inaccuracies during construction, the fixing and bearings cannot tolerate the differential movements leading to structural defects (Mills, 1980). 

2.8.3 BUILDING MATERIALS 

C. MATERIALS SELECTION DOES NOT COMPLY WITH CLIENT’S ACTIVITIES 

Materials selection should meet the performance requirements expected. Using bad quality of materials will cause failure of the materials, which will require replacement, correction or more maintenance works in the future. Selection of inferior materials during the construction stage will cause more problems during the maintenance stage (Merritt, 1975). Therefore, selection of materials should be in compliance with the performance specification requirements in order to minimize future expenses during maintenance stage. 

D.IGNORANCE ABOUT THE BASIC PHYSICAL AND CHEMICAL PROPERTIES OF MATERIALS 

One of the major causes of building deterioration and other unsatisfactory features of many buildings is the bad understanding of the nature and behavior of materials. The failing to make allowance for the differing thermal and moisture movements of materials in combination will adversely affects building functional performance or appearance (Lee, 1987). 

E.USAGE OF CHEAPER/ SUB- STANDARD MATERIALS 

The lowest initial is not necessarily the most economical in the end. For cheaper and  sub-standard materials often require maintenance that is more frequent and may have a short working life than the more expensive alternative. 

2.8.4 ENVIRONMENTS 

A.HARD CLIMATE CONDITION 

Weather condition is often responsible for chemical action on building materials. Atmospheric pollution associated with rain, causes rapid deterioration of some materials (Patton, 1982). 

 B.UNQUALIFIED MAINTENANCE CONTRACTORS 

The specialized and well-experienced maintenance contractors are important to perform maintenance work effectively. A good maintenance contractor is a solid performer who knows the costs and knows what he can or cannot do, and realizes that his regulations are built upon his past performance (AlHazmi, 1995). 

C.AGING OF THE BUILDING 

Building components have expected life, at the end of which, demolition or replacement would be imperative. 

2.8.5 BUILDING USERS BEHAVIORS 

A.USER DOES NOT UNDERSTAND IMPORTANCE OF MAINTENANCE WORK 

Building users often pay little attention to keeping their building in good working order and are surprised when they fail to give the service they expected. It has already been emphasized that buildings start to deteriorate from the day they are completed. The length of time this process of decay takes depends on the care taken in: firstly, the design, secondly the construction, and thirdly the upkeep or maintenance. 

B.MISUSE OF BUILDING AFTER COMPLETION OF THE CONSTRUCTION 

When building construction is completed, owners must be using their buildings and its components in proper way. The misuse of components will result in their damage and need for repair, which would be costly (Mahmud, 1994). 

C.NOT USING PREVENTIVE MAINTENANCE 

Neglect of preventive maintenance such as checking the efficacy of rainwater gutters and servicing mechanical and electrical installation causes more extensive periodical maintenance and, in the long run, major repair or restoration which could have been avoided or postponed (Fattani, 1998).  

D.WRONG BEHAVIORS OF OCCUPANTS 

Building occupants often pay little attention to keeping building in good working order and are surprised when they fail to give the service they expected. The misuse of building services will result in their damage and the need for repair, which will be costly. Also, the abnormal occupier activities can cause the rapid deterioration. 

CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Design of study 

Kothari (2003) defines research as the pursuit of truth with help of study, observation, comparison and experiment that is a systematic method of finding solutions to a research problem identified. 

The nature of a research topic, its aims and objectives and the resources available largely determine its design (Creswell, 2003). This research therefore integrates a literature review and a case study. 

While the literature review provides an overview of building maintenance practices, the case study provides qualitative and contextual data on the building maintenance procedures of a typical residential building in Nigeria.  

3.2 POPULATION OF STUDY 

A population can be defined as the complete set of subjects that can be studied: people, objects, animals, plants, organizations from which a sample may be obtained (Shao, 1999). Frankfort Nachmias and Nachmias, (1996), describe population as the entire group or set of cases that a researcher is interested in generalizing. For the purpose of this research, the population consists of the buildings of some selected residential housing in Nigeria, basically the estates in Lekki.

3.3 SAMPLING 

Kumar (1999) explains that a sample is a sub-group of the population which is an ideal representative of the entire population. Researchers usually cannot make direct observations of every individual in the population they are studying. Instead, they collect data from a subset of individuals (a sample) and use those observations to make inferences about the entire population (Zickmund 1991). For the purpose of this research, a non-probability sampling was used and the selection was purposive where three residential buildings were selected after careful consideration and due to the fact that they will provide the answers to the research questions in chapter one. The sampling has being limited to four buildings, in Lekki, Lagos state. 

3.4 INSTRUTMENT OF DATA COLLECTION 

Case study for theoretical research in architecture may require the use of general methods for data collection (Oluigbo, 2010). For purpose of this research, Data was collected from the population using the following data collecting techniques or instruments; Field survey   and physical observation of the buildings under study, and a structured interview. Furthermore, Photographs of buildings defects relevant to the study were also taken.  

3.5 PROCEDURE FOR DATA COLLECTION  

Data was collected from the population using the following data collecting procedures: 

3.5.1 FIELD SURVEY AND PHYSICAL OBSERVATION 

The researcher undertook field observation of buildings in Lekki to see physically and to determine the nature of the coated surface, check for cracks and fungi infestation, the floor screed, broken windows and doors, nonfunctional electrical fittings, faulty sewerage and broken down drains, damaged ceiling and ripped off/ rusty/ leaking roofs.  

3.5.2 STRUCTURED INTERVIEW 

According to Moser and Kalton (1971) an interview is a conversation between interviewer and the respondent with the purpose of eliciting certain information from the respondent. The personal interview is a face-to-face, interpersonal role situation in which an interviewer asks respondents questions designed to elicit answers. With this form of interview the number of questions and the content are identical for all of the respondents. Respondent were largely occupants and or users of the buildings under study and were selected randomly. 

3.6 VARIABLES OF THE STUDY  

According to Kumar (1999), a variable is a property that takes on different values. However in this study, the main variables to be measured include specific building elements such as roofs, walls, and foundation that decay as a result of non maintenance, the age of the buildings, and the design (facilities) of the building.  A set of indicators have been developed by the author to measure and asses the maintenance condition of public and residential buildings.  

CHAPTER FOUR

DATA ANALYSIS AND RESULT PRESENTATION

Table 4.5a Respondents bio data information 

	QUESTION 
 
	OPTION 
	NO OF 

RESPONDENTS 
	PERCENTAGE % 

	Sex 
	Male 

Female 
	30 

10 
	75.0 

25.0 

	Age 
	18 – 21 

22 – 25 

26 - 30  
	Nil 

5 

10 
	Nil 

12.5 

25.0 

	
	31 – 39 
	20 
	50.0 

	
	Above 40 
	5 
	12.5 

	Marital Status 
	Single 
	16 
	40.0 

	
	Married 
	24 
	60.0 

	Position/ Rank 
	Facilty 

Manager 
	3 
	7.5 

	
	Facility worker 
	37 
	92.5 

	Working

Experience 
	0– 1 Year 

0– 3 Years 

4 - 5 Years 

6 – 10 Years 
	 Nil 

10 

15 

10 
	Nil 

25.0 

37.5 

25.0 


	QUESTION 

Educational Status 
	OPTION 

SSCE 

B.sc / HND 

Above B.sc 

Others 
	NO OF RESPONDENTS 

37 

2 

Nil 

1 
	PERCENTAGE % 

92.5 

5.0 

Nil

2.5 


Source: Researcher's Field work  
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Figure 4.5: Gender Distribution 

Source: Researcher's Field work 
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Figure 4.6: Age Distribution 

Source: Researcher's Field work 

What ways is building survey used in building maintenance?

What are the basic challenges that are responsible in raising the cost of maintenance in residential buildings? 

How can these problems be solved by a different design approach that is cost effective? 

Table 4.2.3: Summary of ways building survey is used in building maintenance

	  
	Question 
	measurement 
	Management 
	Residents  

	  
	  
	  
	freq 
	% 
	freq 
	% 

	1 
	To all the the leads in the building 
	Strongly agree 
	1 
	16.7 
	1 
	3.1 

	
	
	Agree 
	5 
	83.3 
	3 
	9.3 

	
	
	Neutral 
	0 
	0 
	14 
	43.7 

	
	
	Disagree 
	0 
	0 
	8 
	25 

	
	
	Strongly disagree 
	0 
	0 
	6 
	18.75 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	4.17 
	2.53 

	  
	  
	SD 
	0.408 
	1.016 

	2 
	To monitor all the electric distribution in the building 
	Strongly agree 
	1 
	16.7 
	1 
	3.1 

	
	
	Agree 
	5 
	83.3 
	4 
	12.5 

	
	
	Neutral 
	0 
	0 
	15 
	46.9 

	
	
	Disagree 
	0 
	0 
	7 
	21.9 

	
	
	Strongly disagree 
	0 
	0 
	5 
	15.6 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	4.167 
	2.66 

	  
	  
	SD 
	0.408 
	1.004 

	3 
	To have easy access to all parts of the building
	Strongly agree 
	3 
	50 
	2 
	6.25 

	
	
	Agree 
	3 
	50 
	8 
	25 

	
	
	Neutral 
	0 
	0 
	14 
	43.75 

	
	
	Disagree 
	0 
	0 
	6 
	18.75 

	
	
	Strongly disagree 
	0 
	0 
	2 
	6.25 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	4.5 
	3.06 

	  
	  
	SD 
	0.548 
	0.982 


Source: (Own data, December 2020) 

As indicated on item one and two of table 4.2.3, 100% management “Strongly agree and Agree” to the statements “To all the the leads in the building” and “To monitor all the electric distribution in the building “with the same mean and standard deviation 4.17 and 0.408 respectively.  

In the contrary, only few (almost 20% non-management and residents) respondents have the same opinion to the statements. The mean for non-management and user departments is less than 3.00 and standard deviation similarly 1. 

The total result it is clear that, there is a wide opinion difference between the management and the other departments about spare part availability and durability. 

To the statement “To have easy access to all parts of the building”, 

The management respondents confirm 100% the statement is factual as usual. However, 31.5% non-management and 30.1% user department respondents confirm the statement is accurate. Additionally, 43.75 non-management and 31.2 user department respondents reply “neutral”. 

The mean 4.5, 3.06 and 2.79 and standard deviation 0.548, 0.982 and 1.157 for management, non- management and user department respectively shows that there is variance in judgement of the statement. 

As indicated above, 100% management believe that there is enough, durable and quality spare parts to do the preventive maintenance. Additionally, when the chief engineer is asked the same question in the interview, he said that every material is available to perform the preventive maintenance for majority of machines and equipment not for all of them. But the result of the non-management and the user department is opposite to the management.  

The manual recommend that, 71 types of spare parts for the guest room, 14 types of spare parts for public area and another 14 types of spare parts for back of the house should be kept for proper preventive maintenance practice.  

Table 4.2.4: Summary of the basic challenges that are responsible in raising the cost of maintenance in residential buildings

	  
	Question 
	measurement 
	management 
	Residents 

	  
	  
	  
	freq 
	% 
	freq 
	% 

	1 
	High price of work materials 
	Strongly agree 
	1 
	16.7 
	1 
	3.1 

	
	
	Agree 
	2 
	33.3 
	4 
	12.5 

	
	
	Neutral 
	3 
	50 
	16 
	50 

	
	
	Disagree 
	0 
	0 
	10 
	31.2 

	
	
	Strongly disagree 
	0 
	0 
	1 
	3.1 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	3.67 
	2.81 

	  
	  
	SD 
	0.816 
	0.821 

	2 
	Unhealthy maintenance culture of residents and management 
	Strongly agree 
	2 
	33.3 
	3 
	9.3 

	
	
	Agree 
	3 
	50 
	4 
	12.5 

	
	
	Neutral 
	1 
	16.7 
	17 
	53.1 

	
	
	Disagree 
	0 
	0 
	5 
	15.6 

	
	
	Strongly disagree 
	0 
	0 
	3 
	9.3 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	4.167 
	2.97 

	  
	  
	SD 
	0.753 
	1.031 

	3 
	Lack of use of survey designs 
	Strongly agree 
	4 
	66.7 
	1 
	3.1 

	
	
	Agree 
	1 
	16.7 
	7 
	21.9 

	
	
	Neutral 
	1 
	16.7 
	19 
	59.4 

	
	
	Disagree 
	0 
	0 
	4 
	12.5 

	
	
	Strongly disagree 
	0 
	0 
	1 
	3.1 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	4.5 
	3.09 

	  
	  
	SD 
	0.837 
	0.777 


Source: (Own data, December 2020)  

When asked “High price of work materials”, equal 50% management and residents and 36.6% user department respond “neutral”. 

Remarkably, while residents “oppose” the statement, 34.3% residents differ from the idea. 

The mean 3.67, 2.81and 3.13 and standard deviation 0.816, 0.821 and 1.055 for management, residents respectively shows that there is verify that the all the three group of respondents have diverse ideas on the same issue. 

 As it can be seen in table 4.2.4 statement 2 and 3, if all Machines which has Preventive maintenance have instructions and procedures to do the preventive maintenance program and if the procedure has included safety, majority (83%) management respondents are in agreement with the statement. To the contradictory, minority (less than 25%) engineering non-management and almost half (50%) user department respondents agree with the statements. To the same statement, while few (16.7%) management and more than half (50%) and almost 1/3 (33%) of user department respondents either agree or disagree with the statement. 

With the same disqualify, the mean are more than 4 for management and 3 for engineering non- management and 3.5 user departments.  

Based on the result, it can be seen that there is an opinion difference. 

According to the manual, each property must have a documented planned/schedule preventative maintenance program in place for technical services.  

Table 4.2.5: Summary of How these problems be solved by a different design approach that is cost effective

	  
	Question 
	measurement 
	management 
	Residents  

	  
	  
	  
	freq 
	% 
	freq 
	% 

	1 
	A competent management organization should be employed to manage the estates 
	Strongly agree 
	2 
	33.3 
	2 
	6.3 

	
	
	Agree 
	1 
	16.7 
	3 
	9.4 

	
	
	Neutral 
	2 
	33.3 
	17 
	53.1 

	
	
	Disagree 
	1 
	16.7 
	8 
	25.0 

	
	
	Strongly disagree 
	0 
	0 
	2 
	6.3 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	3.67 
	2.84 

	  
	  
	SD 
	1.211 
	0.92 

	2 
	The building’s survey design should be made and consulted for easy maintenance of the building. 
	Strongly agree 
	1 
	16.7 
	3 
	9.4 

	
	
	Agree 
	3 
	50 
	4 
	12.5 

	
	
	Neutral 
	1 
	16.7 
	15 
	46.9 

	
	
	Disagree 
	1 
	16.7 
	5 
	15.6 

	
	
	Strongly disagree 
	0 
	0 
	5 
	15.6 

	  
	  
	Total 
	6 
	100 
	32 
	100 

	  
	  
	Mean 
	3.67 
	2.84 

	  
	  
	SD 
	1.033 
	1.139 


Source: (Own data, December 2020) 

As it can be on the above table, 50% of management confirm that the statement “A competent management organization should be employed to manage the estates” is accurate. Nevertheless few 15.7% residents believe the statement is accurate. Additionally equal number (31%) of residents do not agree with the statement. The mean is 3.67, 2.84 and 3.054 for management, non-management and user departments respectively. The standard deviation is 1.211, 0.92 and 1.036 accordingly. 

The result shows that, a number of the respondents in all categories are “neutral” to the statement “A competent management organization should be employed to manage the estates”. 

When asked, “The building’s survey design should be made and consulted for easy maintenance of the building”, majority (66.7) management, few (22%) non- management and almost half (47%) user department agree with the statement. Surprisingly, almost the same percent (15-18%) respondents disagree with the statement. 

The mean 3.67, 2.84 and 3.29 and standard deviation 1.033, 1.139 and 1.109 for management, residents respectively shows that there is while there is an opinion difference on the issue, the dispersion is similar. 

4.6 SUMMARY OF KEY RESEARCH FINDINGS  

Among all the building elements surveyed, roof and plumbing and painting were found to have most maintenance problems respectively while the walls, floors doors and windows as well as electrical fittings had the least of problems. The following are findings also drawn from this research 

A flat roof contributes a lot to maintenance problems in residential buildings especially where the amount of rainfall is relatively high. Therefore pitched roofs are highly recommended to cater for this problem 

Most building surveys do not provide a platform or any means by which windows especially of high rise buildings can be easily cleaned and maintained. 

Building designs should consider the possibility of tilling some wall parts especially external walls with ceramic, marble, alluco bond etc to solve periodic painting problems.
Designs should encourage the use of parapets, long eaves and other elements that will protect electrical fittings 

All designs should be in such a way that all plumbing fittings  are either encased in walls/concrete or are hidden away from activity areas to avoid vandalism     

CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

5.1   SUMMARY 

This research is mainly on the subject of minimizing maintenance cost in residential buildings in Nigeria. The problem definition is that optimizing architectural design strategies can offer a better methodology towards minimizing maintenance challenges in buildings. Review of relevant literature on the maintenance issues aided in establishing a conceptual framework on which architectural designs can be ordered. Case studies were analyzed using the variables directly related to the subject of building maintenance. Findings from the case studies and literature review were used in generating design and concepts that minimizes maintenance cost for the propose facility. 

5.2 CONCLUSION 

This research revealed that high cost of maintenance could be a serious problem if proper care is not taken during the design stage. A designer who knows the risk is more likely to design buildings that will require very low cost of maintenance, since it is impossible to provide maintenance-free structures. However, considering the various design factors studied during the research will definitely reduce the amount and need for maintenance. Based on these several important factors at the design stages where listed out during the course of the research to guide architects alongside the formulation of design ideas to achieve a structure with minimum maintenance cost. 

5.3 RECOMMENDATION 

From the research conducted, the major findings suggest that the architects are expected to design buildings that require less maintenance cost to the society or maintenance free buildings if not totally but to an extent. The design stage is very important to address the issues of defects, particularly with respect to how these defects can be managed and how such problems can be avoided by professionals in future. These can be achieved by enlightening architectural professionals that design goes beyond just lines and forms but also involves futuristic projections and adopting a more open-minded approach toward maintenance during the design stages of building. Special care therefore should be taken since the design stage has a vital effect on the amount of maintenance cost that will be needed after the building is commissioned.  Minimizing the cost of maintenance from the design stage produces energy efficient buildings improves the comfort levels of the occupants and Sreduces the cost of energy for heating, cooling and lighting.  

The public, along with designers and clients, now realize the tremendous impact our buildings have on the natural and built environment. However, architects must work towards providing friendly environment for the occupants of these buildings, by encouraging the use of architectural solutions based on the observation of this research that can reliably minimize the cost of maintaining the buildings. 
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QUESTIONNAIRE

PLEASE TICK APPROPRIATELY

SECTION A 

	QUESTION 
 
	OPTION 
	Please Tick

	Sex 
	Male 

Female 
	

	Age 
	18 – 21 

22 – 25 

26 - 30  
	

	
	31 – 39 
	

	
	Above 40 
	

	Marital Status 
	Single 
	

	
	Married 
	

	Position/ Rank 
	Facilty 

Manager 
	

	
	Facility worker 
	

	Working

Experience 
	0– 1 Year 

0– 3 Years 

4 - 5 Years 

6 – 10 Years 
	


	QUESTION 

Educational Status 
	OPTION 

SSCE 

B.sc / HND 

Above B.sc 

Others 
	Please Tick 


SECTION B

ways building survey is applied in building maintenance

	  
	Question 
	measurement 
	Options

	  
	  
	  
	Yes
	No

	1 
	To all the the leads in the building 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	

	2 
	To monitor all the electric distribution in the building 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	

	3 
	To have easy access to all parts of the building
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	


basic challenges that are responsible in raising the cost of maintenance in residential buildings

	  
	Question 
	measurement 
	Options

	  
	  
	  
	
	

	1 
	High price of work materials 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	

	2 
	Unhealthy maintenance culture of residents and management 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	

	3 
	Lack of use of survey designs 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	


How these problems be solved by a different design approach that is cost effective

	  
	Question 
	measurement 
	Options

	  
	  
	  
	
	

	1 
	A competent management organization should be employed to manage the estates 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	

	2 
	The building’s survey design should be made and consulted for easy maintenance of the building. 
	Strongly agree 
	
	

	
	
	Agree 
	
	

	
	
	Neutral 
	
	

	
	
	Disagree 
	
	

	
	
	Strongly disagree 
	
	

	  
	  
	Total 
	
	


75





%





25





%





Gender Distribution
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Female
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