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ABSTRACT
Maintenance according to BS 3811 is the construction of all technical and associated administrative actions intended to retain an item in or restore it to a state in which it can perform its required function. Oladimeji (2000) further described maintenance as the combination of any actions carried out to retain an item in or restore it to an acceptable condition. Onwuka (2005) stated that maintenance management is concerned with the planning and control of construction resources to ensure that necessary repairs and renewal are carried out with maximum efficiency and economy. Hence, Kolawole (2002) advocated that maintenance culture requires the correct diagnosis of defects, current remedial measures, sound technical knowledge of material usage, management resources as well as the formulation and implementation of integrated plan and policies to sustain utility. The absence of these qualities has led to the decay of the nation’s physical, social, aesthetic and economic environment. Odediran (2002) also emphasized that the technological development around the world is having aesthetic effect on the construction industry. These innovations of new technologies to the residential buildings are beauty to behold after their completion. He further emphasized that there are lots of technical and administrative actions to ensure the sustainability of the intrinsic and extrinsic values of each of the components of the buildings. 
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CHAPTER ONE
INTRODUCTION
1.1	BACKGROUND TO THE STUDY
Maintenance according to BS 3811 is the construction of all technical and associated administrative actions intended to retain an item in or restore it to a state in which it can perform its required function. Oladimeji (2000) further described maintenance as the combination of any actions carried out to retain an item in or restore it to an acceptable condition. Onwuka (2005) stated that maintenance management is concerned with the planning and control of construction resources to ensure that necessary repairs and renewal are carried out with maximum efficiency and economy. Hence, Kolawole (2002) advocated that maintenance culture requires the correct diagnosis of defects, current remedial measures, sound technical knowledge of material usage, management resources as well as the formulation and implementation of integrated plan and policies to sustain utility. The absence of these qualities has led to the decay of the nation’s physical, social, aesthetic and economic environment. Odediran (2002) also emphasized that the technological development around the world is having aesthetic effect on the construction industry. 
These innovations of new technologies to the residential buildings are beauty to behold after their completion. He further emphasized that there are lots of technical and administrative actions to ensure the sustainability of the intrinsic and extrinsic values of each of the components of the buildings. 
The physical environment forms the principal dictator of the well-being of man (Williams, 2006). Hence, maintenance like the last leg of a relay team and the lubricating oil of an engine is a component of a conclusive phase of sustainable development. Nigeria has experienced periods of economic prosperity and adversity in the last few decades which has witnessed massive investment in property development both in the public and the private sectors of the economy (Yusif, 1998). Then, the emphasis was on the development of new properties with little attention paid to the maintenance of the existing stock and the future maintenance needs of the proposed ones. 
This attitude seems to have been carried over into the current period of economic adversity with the result that while the volume of new development has fallen drastically the existing stock is deteriorating at an alarming rate due to inadequate maintenance (Yusif, 1998)
1.2	STATEMENT OF THE PROBLEM
 Usually in planning of a transport network little attention is given to issues related to road sidewalk but to meet the objective which is forming the traffic flow and road transport safe, secure, fast, environmental friendly, orderly and regular, comfortable and efficient to pedestrians, it is essential to provide well designed road sidewalk.
Comfort is a major requirement in planning pedestrian facilities. Pedestrians walk where they feel comfortable and when they do not feel at ease, they walk elsewhere. A typical example is that filthy, distressed, or too narrow sidewalks induce pedestrians to walk on carriageways. This behaviour jeopardizes road safety and highly dangerous to most users, leave them vulnerable. 



Unsuitable pavements can be the result of irregular maintenance operations to restore evenness after shock damage, weather phenomena, installation of equipment (e.g., posts, fences, urban furniture) with a reduction of walkable surface, or substandard repair work on pavements and patches due to emergency operations. These problems can be solved with an appropriate maintenance management system, which optimizes financial resources to make smart decisions about how to intervene with an adequate and lasting maintenance operation.
1.3	AIM OF THE STUDY
The aim of the study is to examine the use of maintenance strategies for up keeping of pedestrian in public buildings 
1.4	OBJECTIVES OF THE STUDY
The objectives of the study are as follows: 
1. To identify factors causing deterioration of pedestrian pavement. 
2. To suggest the type of maintenance practice that can be used for up keeping of pedestrian pavement
1.5	RESEARCH QUESTIONS
1. What are the factors responsible for deterioration of pedestrian pavement?
2. What maintenance practice or strategies can be used for the upkeep of pedestrian pavement?
3.What are the impact of failed pavement on pedestrians?




1.6	SIGNIFICANCE OF THE STUDY
An assessment of the study would enable clients, contractors and consultants to have an economic approach to construction work in such a way that they would be able to identify the dominating factors causing the deterioration of pedestrian pavement and what maintenance practice can be used for the up keep of such facilities in public buildings. 
1.7	SCOPE OF THE STUDY
This study is on the use of maintenance strategies for up keeping of pedestrian pavement in public buildings, using Kwara state polytechnic as a case study. It is limited to making findings about factors deteriorating pedestrian pavement and how maintenance practices canbe used to monitor and up keep pedestrians pavement.  
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
Maintenance strategies:  a decision process that will ensure most effective maintenance approach to ensure your assets are able to perform according to their function, when required with the lower risk and cost.
up keeping: substance used in the construction of buildings, houses and other structures.
Pedestrian pavement: a sidewalkor footway, a path along the side of a street, highway, terminals. Usually constructed of concrete, pavers, brick, stone, or asphalt, it is designed for pedestrians.
Public building:a building used by Federal, State, or local government that is open to the general public.















CHAPTER TWO
LITERATURE REVIEW 
2.0	INTRODUCTION
The average service life of a pedestrian pavement depends on a variety of factors including environmental conditions, materials, design standards, construction quality, and maintenance standards. If best practices are undertaken throughout the life cycle of the pavement, the expected service life is:
1. Asphalt – 40 years
2. Interlocking paving stones – 80 years 
3. concrete – 80 years
Poorly designed and constructed pavement with inappropriate maintenance standards have a substantially shorter service life. Some pedestrian pavement has been replaced within five years due to inappropriate practices. This section outlines design, construction, and maintenance practices to assist in extending the service life of pavement. When the service life is extended, and if all other costs and factors are unchanged, the average life cycle cost for the pavement is lower, and the funding available to the municipality can be used more efficiently.
Pedestrian pavement should be designed for all users to incorporate the requirements for all users. Pedestrian pavement characteristics with a significant impact on accessibility include grade and surface type, and the design and construction of curb ramps. Curb ramps provide access between pedestrian pavement and the street and, therefore, directly affect accessibility. 


2.2	 PEDESTRIANS PAVEMENT MATERIAL
According to the survey undertaken for this best practice, most pedestrian sidewalk within the public right-of-way are constructed of concrete. Asphalt is the next choice followed by interlocking pavers. The life cycle cost of alternative pedestrian structures should be considered when selecting the type of sidewalk surface. In choosing the material for the construction, consideration should also be given to materials that are non-slip and provide adequate drainage, as well as the requirements of users with strollers, inline skates and also the visually and mobility impaired. It is recommended that, materials made with rough surfaces, not be placed in the pedestrian zone. Minimizing the joint width in the surface of the pedestrian zone will facilitate wheelchair, stroller and inline skates use of the sidewalk. Therefore, it is important that sidewalks be constructed and maintained with a textured, non-slip surface.
In some commercial and industrial areas, service vehicles will tend to travel or park on the sidewalk area. When these conditions are present, the sidewalk must be designed to accommodate this loading. The sidewalk design cross-section should be modified which may include increasing the concrete thickness and granular depth for flexible pavements depending upon soil types, environmental conditions and other factors. Similarly, at intersections, the design of the sidewalk cross section should take into consideration that vehicles, especially trucks, might track onto the corner of the sidewalk when turning the corner.
Interlocking concrete pavements and concrete pavements are generally the lowest maintenance alternatives due to the durability requirements provided for both by the Canadian Standards Association (CSA). Nevertheless, settlement of interlocking concrete pavers can occur if the supporting soil structure is not properly constructed, whereas concrete may bridge minor localized problems. Therefore, it is strongly recommended that the municipality follow the design and construction practices outlined at the Interlocking Concrete Pavement Institute website (www.icpi.org).
2.2.1 Pedestrian Pavement Materials 
Concrete 
Concrete pavement are the most common in North America, because of long term serviceability and low maintenance costs. Initial construction costs for concrete pavement are higher than asphalt. Concrete reflects more light than asphalt and hence reduces the cost for sidewalk illumination. If adjacent roadways are constructed with asphalt, a visual contrast in colour is present which provides a definition between the roadway and sidewalk. 
Asphalt
	Asphalt pavement have lower initial construction costs and a shorter service life than concrete. Asphalt pavement are more susceptible to damage during snow removal and normally require more maintenance than concrete. Asphalt pavement are normally used where a shorter service life is required. 
Interlocking Pavers
	Interlocking paving stones may be more visually pleasing than concrete or asphalt pavement. The construction cost is normally higher than concrete. It is recommended that concrete pavers for a municipal project meet or exceed the requirements set forth in the Canadian Standards Association CSA-A231.2 (Latest Edition) Precast Concrete Pavers. Interlocking pavers do not require any in-place curing time and, therefore, are not subject to vandalism during curing. Pavers can tolerate minor settlement in the subgrade surface without cracking. The joints in interlocking pavements are known to fill with sediment and detritus overtime. This will increase the runoff potential, however ponding will be exacerbated due to localized settlement if attention is not paid to proper subgrade and base compaction.
Alternative Materials
	Some municipalities in the United States are using recycled rubber as a substitute for concrete. Since the first recycled rubber sidewalk was only installed in 1999, the evaluation of the long-term benefits and limitations has just begun.
2.2.2	Surface Finish and Jointing
To aid accessibility, it is important that the decorative jointing/scoring is minimized in the pedestrian zone. For concrete surfaces, saw cutting the control / construction joints and a broom finish is recommended. Any joints in the pavement should be as even, level and as narrow as possible to facilitate movement of wheeled vehicles, seniors and the visually impaired. For interlocking pavers, the maximum variation in height between adjacent units should be 2 mm.
2.2.3	Trees and Landscaping
Trees are an important component of the urban landscape and provide aesthetic, environmental, and social benefits. Trees add value to the area and must be taken into account and balanced as part of the street infrastructure requirements. Tree root damage to pedestrian pavement varies drastically from city to city, block to block, and tree to tree. In some cases, a sidewalk may never be damaged by a tree growing directly adjacent to it. On the other hand, a small tree can completely upheave a sidewalk causing a major pedestrian hazard. The degree of damage to a sidewalk is not always known, however, variables such as soil type, tree species, growing space and construction practices appear to play a pivotal role. Recognizing this damage requires on-going management and is critical to the existence of both the tree and the sidewalk. For example, trees can lead to considerable maintenance costs to repair damage to sidewalks and other infrastructure including curbs, sewers, and driveways. The report, Reducing Infrastructure Damage by Tree Roots: A Compendium of Strategies (Costello and Jones, 2003) offers a good source of information regarding strategies to reduce. As a guideline, up to 30 percent of the tree roots within the drip line can be removed without any adverse effect on the tree. Furthermore, changes in grade by placing fill or removing soil within the drip line area should be minimized whenever possible. Finally, where projects involve removing and replacing sidewalks near large trees, an arborist should be consulted in the planning stages.
2.2.4	Pavement Design Consideration 
Pedestrian pavement should be designed to increase user friendliness and minimize effects of winter snow and wind. Prevailing wind The prevailing wind in the northern hemisphere is from the northwest. When direction should sidewalks are constructed on only one side of a roadway, consideration should be given to placing the sidewalk on either the north or west side of the roadway. when selecting sidewalk Bridge retaining walls, abutments, piers, and pedestrian protections such as New locations on or Jersey Barriers act as snow fences, resulting in accumulation of drifts from under bridges.When the sidewalk is located immediately adjacent to the roadway, the snow plowed from the roadway will be placed on the sidewalk. For municipalities who plow sidewalks, it is important to schedule the sidewalk clearing after the roadway plowing. New Jersey Barrier and similar barriers placed in front of sidewalks should have large openings at the bottom to allow snow to blow away from the sidewalk. These openings also allow snow melt to run off away from sidewalks and boulevard area to the roadway.

2.3	CONSTRUCTION OF PAVEMENT 
Construction practices have a significant impact on the service life of pedestrian pavements. On-site inspectors who ensure that the appropriate levels of compaction are achieved will play a key role to ensure that the installation is successful and premature failures are minimized. Compaction of the subgrade and base are critical thus it is important that all contractors understand the importance of achieving the required compaction levels (Rajani, 2002). 
The Institute for Research in Construction of the National Research Council has conducted a number of investigations into performance of concrete pavement
2.3.1	Subgrade 
Subgrade is defined as a native soil that is graded and compacted to provide an even surface to support the pavement Reference (Construction Technology Update No. 54, Institute for Research in Construction). All frost-susceptible materials should be removed from the subgrade and replaced with granular or non-frost susceptible materials, whenever practical. If not practical, the use of cement, cement kiln dust, or lime-modified subgrades may improve the engineering properties of the soil. It is important that the subgrade be a uniform material with no abrupt changes in soil conditions. The subgrade should be a well-drained material with a uniform bearing capacity. 
It is essential that the subgrade be uniformly compacted to a minimum 98 percent standard Proctor density. It is also essential that all previous utility trenches that cross the pavement area are excavated and recompacted properly to minimize differential settlement of the subgrade. At a minimum, uniform compaction reduces the differential settlement and, consequently, the various types of cracking.

2.3.2	Base 
The base is a layer of granular material placed on top of the uniformly compacted subgrade. The best practice is to provide a minimum 100 mm to 150 mm of free draining granular material under the concrete, asphalt and interlocking paver. In some locations, soil and environmental conditions may be such that only a leveling course of granular material is required under concrete sidewalks. A report on concrete pavements prepared by the Institute for Research in Construction of the National Research Council highly recommends a layer of 100 mm to 150 mm of compacted granular material, because it reduces tensile cracking stresses and consequent cracking. The base material also provides a uniform support by bridging over minor subgrade defects. This is important when the underlying soil is susceptible to shrinkage from moisture depletion and frost heave during cold seasons. 
The investment in the granular material will be repaid several times over in the extended service life of the sidewalk. When the pavement is located immediately behind the curb, consideration should be given to installing a subdrain system placed parallel to the curb and connected to a catch basin or some other positive drainage outlet. The subdrain will facilitate the removal of water away from the base and assist in reducing frost heave of the sidewalk. In colder climates, increasing the depth of granular material and sloping the sidewalk subgrade toward the curb can also help reduce heaving due to freeze–thaw cycles. 
The Interlocking Concrete Pavement Institute has prepared several technical specifications on design and construction for concrete pavers. These technical specifications can be found at the website . A minimum of 100 mm of compacted granular material is recommended for pedestrian pavement. This is increased to a minimum thickness of 150 mm at driveway locations. A minimum of 200 mm is recommended over slow draining soils and frost zones. In colder climates and in areas of continually wet or weak soils, the recommended minimum thickness is increased by at least 50 to 100 mm, resulting in a minimum of 150 – 200 mm. Compaction of the soil subgrade and granular material should be a minimum of 95% standard Proctor density for poured in place concrete and asphalt pavement and 98% standard Proctor density for interlocking concrete pavements. 
Monitoring and inspection of the density of compacted soil and base materials will provide greater assurance of a stable surface over the service life of the pavement. Special attention should be paid to measuring and inspecting density in areas next to curbs, buildings, utility structures and other pavements that may be in the sidewalk area. All interlocking concrete pavements require edge restraints to hold the pavers in place. These are typically concrete curbs. If plastic edge restraints are used, the compacted granular material should extend at least 150 mm beyond the back of the edge restraints to provide support. 
2.4 	MAINTENANCE
After construction, pedestrian pavement may heave, tilt, and crack in various patterns for a variety of reasons. Based on previous research, the main causes of failure are linked to:
· Freez / thaw cycle
· Tree roots 
· Structural failure 
The Institute for Research in Construction of the National Research Council has undertaken an extensive study of concrete pavement behavior and has defined the following four major deformation modes in Rajani (2002). 

Rigid Body Uplift or Settlement 
The tendency for the sidewalk slab to rise, subside, or tilt as a result of expansive native soil, frost action, or thermal expansion of the concrete slab. 
Tensile Shrinkage 
Deformation resulting from tensile stresses caused by the shrinkage of underlying soil from decreasing moisture content. 
Sagging 
The unequal movement of the slab as a result of the centre of the sidewalk having a larger thaw settlement than at the edges, or native soil conditions where clays swell significantly at the edges. This leads to longitudinal cracking. 
Hogging 
Unequal movement of the slab caused by frost heave or upward vertical movement due to swelling of clay native soils being greater at the centre than at the edges. Hogging also leads to longitudinal cracking. Deformation of the concrete sidewalk may result in longitudinal cracks, transverse cracks, and corner breaks. Longitudinal cracks occur along the length of the sidewalk, usually in the middle third of the sidewalk and can extend through several expansion or control joints. Transverse cracks occur across the width of the sidewalk due to non-uniform subgrade compaction.
Tree Roots
Trees can also cause damage to sidewalks. Forces exerted by the tree roots can crack and cause vertical separation along the cracked joint. Tree roots can also accelerate the depletion of moisture in the subgrade, leading to cracking of the concrete sidewalk. Damage is created when the sidewalk is constructed directly on clay that is prone to significant volume changes from moisture depletion. Using segmental flexible pavements, such as interlocking concrete pavers, are an effective way to minimize tree root damage to sidewalks.
2.4.1 Remedial Measures 
When maintenance is required, it is important to first identify the primary cause of the problem. Once identified, the appropriate action can be taken to resolve the problem so it does not reoccur (Kostmatka, 2002). When deformities in the concrete pavement occur, various remedial measures are available as outlined below. If a crack does not widen or there is no vertical elevation difference across the crack, then from a safety point of view, no action is required. 
2.4.2 Winter Maintenance 
Maintenance of pedestrian pavement varies significantly among municipalities across the world. Some municipalities plow, salt, and sand the sidewalks, while others view it as the property owners’ responsibility. If this method is chosen for the abutting owner to clear the municipal sidewalk of snow and ice and keep it clear, the municipality must realize that they cannot transfer their liability for damages from a slip and fall to an abutting property owner. An important aspect of winter maintenance is striking a balance between the amount of salt needed to provide a safe walking area while minimizing the effects of salt on the environment. It is recommended that each municipality develop a salt management plan and convey this information to the public through newspapers and other media options. The Transportation Association of Canada (1999) has prepared a salt management guide that addresses key issues related to road salting. If the municipality clears sidewalks, it is important that the municipality outline, by way of council resolution, the accepted level of service for clearing, salting, and sanding sidewalks. This accepted level should be communicated to the public. It is important that the pedestrian zone be kept safe and clear during the winter. Street furniture, such as benches, should be removed during the winter months where possible. It is also important to identify any driveway retaining walls or other objects that the property owner may have recently constructed within 300 mm to 500 mm of a back edge of the sidewalk. If these objects conflict with municipal snowplowing operations, it is recommended that the municipality discuss the issue with the property owner and ask the property owner to remove any obstructions within the public right-of-way.
2.4.3	Preventive Maintenance 
Undertaking preventive maintenance is a cost-effective measure to minimize the life-cycle costs for pedestrian pavement. Many preventive maintenance features can be included in good design and construction practices. These measures include: pruning roots or installing root barriers before the sidewalk is impacted; repairing localized defects before they become a larger problem.
 Lethbridge Alberta (2000) developed a program to cut the tree roots on each side of the pavement before damage occurs. Tree roots are cut about 150 mm deep with a saw mounted on a specially adapted skid steer loader. In observations to date, root cutting has had minimal negative impact on the trees. An arborist should be consulted before undertaking this activity. In municipalities where road sand is utilized during winter maintenance, the sand can accumulate on the boulevard area over time as a result of plowing snow and snow storage. 
2.4.4	Corrective Maintenance
Corrective maintenance is maintenance carried out after fault recognition and intended to put the pedestrian pavement 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 fulfill 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.
 - Improving equipment reliability.
 - 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 Adolfasummarised 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 METHODOLOGY
3.1.	INTRODUCTION
	The method adopted in gathering information needed for this study are review related literature, structured questionnaire, and personal interview. 
3.2	RESEARCH DESIGN 
The type of research that will be carried out is descriptive using survey method and the reason for using this type of method is because the research is not experimental.
3.3	SAMPLE FRAME/ SAMPLE SIZE  
It is usually not possible to study the entire larger population of concerned parties including Architects, Quantity surveyors, builders, Engineers and others Contractors as 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 register of their various professional bodies. For this study, several numbers of professionals of about 50 of respondents will constituted the sample size for the study.
3.4	METHOD OF DATA COLLECTION
The method of data collection for this research is basically on two sources which are primary and secondary source. Primary source: The primary data were obtained through questionnaire and interview. The respondents include Architect, Engineering Builders and Quantity surveyors on various construction site. Secondary mean: In the secondary means, works of previous researchers on the topic will be reviewed. This will be by consulting textbooks, journal, newspaper etc. that previously deal with research topic method of data analysis 
3.5	RESEARCH INSTRUMENT
The methods adopted in collecting these data are: a. Relevant information was extracted from textbooks, journal, magazines, and published and unpublished studies relevant for the literature review. So, those theories can be compared with the information that was gotten from the numerous establishments. b. were conducted among the representative of the selected establishment as sample size as related to their experience in the use of maintenance strategies for up keeping of pedestrian facility c. Structured questionnaires were also administered on the chosen establishment selected to collection relevant information relating to the study.
3.6	DATA ANALYSIS 
The method of analysis to be used in this research would be selected due to the type of data available for the analysis and the objectives of the research. Most of the questions will be qualitative, hence the descriptive method of analysis is best suited for the analysis. Such methods will include the frequency distribution, percentages, tabulations and charts etc. 






CHAPTER FOUR
4.0 				RESULTS AND DISCUSSION
4.1 INTRODUCTION 
This chapter focuses on the analysis of the various responses from the administered questionnaires and deductions made from the analysis. 
4.2 ANALYSIS AND PRESENTATION OF DESCRIPTIVE DATA 
4.2.1 Survey Responses 
To achieve the objectives of this research, a total number of Fifty questionnaires were randomly administered. As at the time of compiling this report, a total forty-five usable responses were received representing 90% effective response rate 
Table 4.1: Response Rate
	Type of response 
	Frequency 
	Percentage (%)

	Number Distributed 
	50
	100

	Number properly completed and received 
	45
	90

	Numbers not returned 
	5
	10 


Source: Field Survey, 2025
Table 4.1 shows that out of the 50 questionnaires that were administered, only 45 were returned confirming approximate of 90% of the total questionnaire administered were returned. 



4.2 Analysis of the Demographic Segment
Table 4.2   Professional Distribution of Respondents
	Profession
	Frequency
	Percentage (%)

	Architect
	10
	22.2

	Builder
	17
	38

	Engineer
	11
	24.4

	Quantity surveyor
	5
	11.1

	Others
	2
	4.44

	Total
	45
	100


Source: Field Survey, 2025

The table above shows the distribution of respondents and profession within the study area, majority of the respondents were builders (38%), followed by Engineers (24%), Quantity Surveyor (11.1%), Architect (22.2%) and others (4.44%).


Table 4.3 Years of Experience of Respondents
	Years of Experience 
	Frequency (No)
	Percentage (%)

	1-5 years 
	15
	33.3

	6-10 years
	10
	22.2

	11-15 years 
	12
	26.6

	16-20 years 
	5
	11.1

	21 Above 
	3
	6.7

	Total 
	45
	100


Source: Field Survey, 2025
Table 4.3shows that out of 100% respondents that responded, (33.3%) had the working experience of 1-5 years, (22.2%) had a working experience of 6-10 years, (26.6%) had a working experience of 11-15 years, (11.1%) had a working experience of 16-20 years and (6.7%) had a working of over 20 years. Therefore, 1-5 years had a higher percentage of working years and over 20 years had the lowest working experience. 
Table 4.4 Project Managed 
	Project Managed 
	Frequency
	Percentage (%)

	Residential Projects 
	20
	44.4

	Commercial Building 
	15
	33.3

	Industrial Building Project
	7
	15.6

	All of the above 
	3
	6.7

	Total 
	45
	100


Source: Field Survey, 2025
Table 4.4 shows that the highest project manager of the respondents is Residential Building with percentage of 44.4%, commercial building has percentage of 33.3 % and industrial building projects has percentage of 15.6%, all of the above has percentage of 6.7%. this shows that the respondent were highly educated, competent and qualified to answer the questionnaire as they have adequate understanding of what the project is all about.
Table 4.5: Size of Project Managed 
	Size of project managed 
	Frequency (N0) 
	Percentage (%)

	Small project 
	15
	33.3 

	Medium project
	20
	44.4

	Large project
	3
	6.7

	All of the above
	7
	15.6

	Total 
	45
	100


Source: Field Survey, 2025  
Table 4.5 shows that the highest size of project manager of the respondent is medium project with a percentage of 44.4 %, small project which has percentage of 33.3% and all of the above which has the percentage of 15.6%, large project which has the percentage of 6.7%.
4.3	ANALYSIS FROM SECTION B: CAUSES OF CRACKS ON PEDESTRIAN PAVEMENT WAY
	S/N
	CAUSES OF CRACKS ON PEDESTRIAN PAVEMENT 
	A
	SA
	SD
	N
	RII
	RANK

	1
	Poor structural Design 
	9
	25
	9
	2
	3.556
	1st

	2
	Overloading of structural component
	17
	22
	6
	-
	3.244
	2nd

	3
	Overloading of the soil on which the structure is constructed
	20
	11
	14
	-
	3.133
	3rd

	4
	Cracks due to faulty workmanship 
	11
	29
	5
	-
	3.133
	4th

	5
	Poor construction practice /technique  
	15
	21
	7
	2
	3.089
	5th

	6
	Construction deficiency 
	6
	28
	10
	1
	2.867
	6th


Source: Field Survey, 2023  
The analysis showed from the above table indicates the highest causes of cracks on pedestrian pavement which are poor structural design with a relative index of (3.556), followed by overloading of structural components (3.244), overloading of the soil on which the building is constructed have a relative significant index of (3.133) while cracks due to faulty workmanship (3.133), poor construction practice (3.089), construction deficiency has the lowest relative important index of (2.867)
ANALYSIS FROM SECTION C: PREVENTION MEASURE TO CURB EFFECT OF CRACKS ON PEDESTRIAN PAVEMENT IN PUBLIC BUILDING
	S/N
	PREVENTIVE MEASURE TO CURB EFFECT OF CRACKS ON PEDESTRIAN PAVEMENT
	A
	SA
	SD
	N
	RII
	RANK

	1
	Follow proper design specification 
	28
	17
	-
	-
	3.622
	1st

	2
	Introducing expansion, contraction joint at appropriate locations 
	26
	16
	3
	-
	3.511
	2nd

	3
	Crazing 
	28
	11
	6
	-
	3.489
	3rd

	4
	Shrinkage crack 
	22
	19
	4
	-
	3.400
	4th

	5
	Proper anchorage of the reinforcement 
	21
	20
	4
	-
	3.378
	5th

	6
	Proper inspection during phases of construction
	22
	17
	6
	-
	3.356
	6th


Source: Field Survey 2025
From the table above, it can be denoted that the highest possible preventive measure to curb effect of cracks on pedestrian pavement  is to follow proper design specification with a relative index of (3.622), followed by introducing expansion and contraction joint at appropriate locations with relative important index of (3.511), crazing (3.489), shrinkage crack (3.400),  proper anchorage of the reinforcement (3.378), while continuous inspection during phases of construction has lowest relative important index of (3.356)
4.4 DISCUSSION OF THE FINDINGS 
The assessment of effective maintenance practices for pedestrian pavements in public infrastructure revealed several key insights regarding current conditions, management strategies, stakeholder involvement, and barriers to implementation. The findings suggest that although the importance of pedestrian pavement maintenance is widely recognized by relevant authorities, several challenges continue to undermine its effectiveness and sustainability. The study found that a significant proportion of pedestrian pavements are in deteriorating condition due to delayed or insufficient maintenance. Common issues identified include surface cracking, uneven tiles, drainage problems, and obstructions such as utility poles or debris. These not only reduce accessibility—especially for people with disabilities—but also increase the risk of accidents. These findings align with prior studies emphasizing the impact of neglect on pedestrian mobility and safety. A mixed approach to maintenance is observed across municipalities, with some relying heavily on reactive maintenance (addressing issues only after complaints or damage reports), while others attempt to integrate preventive and scheduled maintenance. However, preventive maintenance was often underfunded and inconsistently applied. This suggests a gap between policy frameworks that support proactive maintenance and the actual execution at the operational level.


CHAPTER FIVE 
SUMMARY, CONCLUSION AND RECOMMENDATION
5.1 Summary
In the course of this research, it was observed that the study indicates the root causes of deterioration of pedestrian pavement and to develop strategies Maintaining them. 
The findings of this research has establish the fact that method and materials employed in the construction of pedestrian pavement are insufficient to attain desired quality, strength and expected performance. It was therefore concluded that these identified parameters impact on the strength of pedestrian pavement. Others additional parameters which the study identified are:
1. Carrying out of deleterious test on proposed aggregates materials by both designer and the contractor 
2. Conducting of grading test on aggregate materials 
3. The need to integrate quality plan check-list and production management system models in concrete production activity by site operators and other industry stakeholders
However, this study has appraised the effects and means of controlling cracks on pedestrian pavement. From this research, it was observed that poor handling of materials by workers, Lack of construction details, inadequate/non- uniform mixing and insufficient curing of the pavement layer, poor supervision of workers on site, lack of adequate knowledge about batching, curing and grading of aggregate impact on the strength of pedestrian pavement. 
5.2 	Conclusion 
Based on the findings the following conclusion are drawn:
1. Undertaking preventive maintenance is a cost-effective measure to minimize the life-cycle costs for pedestrian pavement
2. Cracks are inevitable but not all cracks have an effect on the structure stability 
3. Plastic shrinkage and settlement cracks can easily be controlled by good workmanship and practicing good maintenance culture.
4. Settlement cracks controlled by using good soil compaction techniques based on soil condition.
5. Structural cracks may occur by default or by faulty construction
5.3 	Recommendation 
The following recommendation are deduced from the study:
1. Further investigations on chemical analysis of improved natural material forming pavement and visual conditions surveys are recommended to be undertaken
2. There should be proper supervision of workers during operations on site
3. Skilled and competent workers should be employed in order to eradicate the issues of poor workmanship.
4.  There should be Introduction of expansion joint at appropriate place.
5. There should be proper anchorage of reinforcement 
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