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ABSTRACT

This study examined the circumstances and drivers that influence assessment of
selected highway maintenance project performance with prior analysis on the causes
of highways deterioration. Roads are the most important assets in any country, so
keeping them in good condition is obviously critical for economic development. A
field survey research design was used on samples of three major highways and
seventy-eight target respondents all in Imo State Nigeria. The instrument of
questionnaire modeled in Likert five-point scale was used for data collection and
measurement. A total of 18 causative factors of highways deterioration and 6
success determinants for the maintenance were identified. The opinions and
perceptions of experts who are conversant with highway maintenance projects
performance were obtained based on the identified factors. The methods of data
analysis were the relative Severity Index (RSI) for causes of deteriorations and
multiple regression and correlation analysis for evaluation of determinants and
drivers to assessment of selected highway maintenance project performance. The
results and findings from RSI indicate that lack of drainage system and underground
water, poor quality of; design, construction and maintenance materials are the
severest factors for highway impairment. The results of the regression analysis
indicate high correlation coefficient of 88.50%. The determinants and drivers to
assessment of selected highway maintenance project performance in significant
ranking order are: funding level and policy, degree of physical resources, capacity of
construction technology etc. Based on the conclusion, sufficient annual budgetary
provision should be captured for highway maintenance projects performance
considering its economic importance. FERMA should explore more decisive technical
capabilities for efficient utilization of resources for timely completion, improved
condition of roads, solidity and reliability of highway maintenance project

performance in Imo State.
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CHAPTER ONE
INTRODUCTION
1.1 Background Information

Deplorable and dilapidated conditions of federal high ways in the South
Eastern Nigeria have been worrisome to the road users. They have
been in shamble for a long time due to inadequate attention and
maintenance by the Federal Highways Maintenance Agency (FERMA) of
Nigeria. Little maintenance efforts on these high ways suffer from
failure and abandonment to shoddiness and non-reliability. The
maintenance work failed to make them all seasons’ accessible high
ways and cannot withstand high vehicular traffic density.

A survey on the state of highways in the country was conducted for the
purpose to gather pertinent information on road construction
maintenance in Nigeria. According to CBN (1999), survey indicated that
most of the roads especially in the Southern areas were in a very poor
condition, and required complete rehabilitation.

The states within the South East geo-political zone consisting of Imo,
Anambra, Abia, Enugu and Ebony States and have a total road network
of approximately 3,121.7 kilometers of Federal highways. Most of the
roads are in very poor conditions with potholes, gullies, erosion, flood
and other forms of dilapidation on the highways. This is due mainly to
lack of or shoddy highway maintenance without proper articulation of
strategies for cost effective and timely completion. Quality and reliable
maintenance of highways became elusive. A case in point in Imo State
includes; Owerri-Okigwe, Owerri Obowo and Owerri-Mgbidi roads, all
are located in Imo State. The dilapidated sections of these highways are
either being rehabilitated or completed rehabilitation by Federal Road

Maintenance Agency (FERMA) so as to facilitate efficient transport



system in Imo State. FERMA is a product of executive bill passed by
National assembly and assented by the president.

FERMA is to ensure efficient and maintenance of all the existing federal
roads, the national technical Working Group on Transport (2009)
observes that an efficient transport system could enhance the socio-
economic development of a nation; and the provision of an efficient and
effective transport system is a social responsibility of government.
However, the fulfillment of this social responsibility is threatened by
inadequate fund, probably caused by the lapses inherent in funding and
execution of road projects through budgetary provisions and the
traditional method of direct contract award (Oni and Okanlawon, 2006).
According to Merna and Njiru (2002), it is evident that road
infrastructure competes with projects in other sectors and subsectors of
the economy for fund; and it behooves on government to balance and
spread investments amidst scarce resources. In view of this, Public
Private Partnerships become viable means of bridging the funding gap
in the road sector (Merna and Njiru, 2002). The ability to carry out
certain transactions without any form of physical contact, made possible
by a wide variety of Information and Communication Technology
platforms could precipitate the questioning of the level of investment
advocated for the transport sector. However, transportation is a means
of breaking down the spatial barrier between production and
consumption, and with good management and timely application of an
appropriate flow of inputs for repairs and improvements, their long run
productivity can be enhanced (Mundhe, 2008).

In Nigeria, socio-economic development goes as far as road
infrastructure improvement can attained. This is simply because to
connect means to grow. In order to catalyze the present rate of growth

and development of the economy, the requisite road infrastructure



must be put in place. According to a report by Reforming Road
Transport in Nigeria (2009), Nigeria ranks tops compared with other
countries in Sub-Saharan Africa in terms of road network. The country
has the largest road network in West Africa and the second largest,
south of the Sahara with an estimated 200,000km of road network
connecting villages to cities, the distant with the near and the inter-land
with the urban market. Today, 95% of both passenger and freight
movements are by road in Nigeria largely due to inadequacy of other
forms of transportation, passenger and freight movements are by roads.
The federal roads account for only about 17% of the total national road
network but accommodate more than 80% of national vehicular and
freight traffic bearing in mind a 2.533% population growth rate per
annum. In addition, according to Bureau of Statistics report (2012),
new vehicle importation in the country has increased by 45% in 2011,
and the first half of 2012 recorded an increase by 15% compared with
the same period in 2011. Apparently, Nigeria is getting more cars on
the road making reformation and maintenance of the roads very

essential and inevitable.

All of these indices clearly justify the need to enhance road
infrastructure delivery and highways maintenance projects, so as to
support the expanding populace. However, the task is enormous and
requires huge investment. For a country of its size, and based on the
assessment of the current state of road infrastructure, it is indicative of
the fact that the country has fallen short in terms of provision and
availability of good road network. Against this background, the Federal
Government of Nigeria has recognized the challenges and opportunities
inherent within the nation’s road infrastructure sector. More so, the

government of Nigeria has also identified a workable approach to
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tackling the challenges facing the sector through FERMA while
harnessing the economic gains of an enhanced road network.

As a proactive approach, the Federal Government has embarked on
road sector reforms, which seek to improve service delivery, enhance
management capacity and create a conducive institutional, legal and
regulatory framework through joint participation with the private sector
in financing and management of the road sector. Sadly however, efforts
made towards ensuring that the roads especially the highways are
properly maintained in order to allow for smooth human and vehicular
movement have not recorded meaningful results. In line with the drive,
the Federal Road Maintenance Agency (FERMA) was created in 2002 to
tackle the challenge of road maintenance. Statistics shows that not
much has been achieved by this agency of government in highway
maintenance management, with attendant result on frequent accidents
on the highways which in most cases have resulted to loss of life and
property. Efforts have not been made by researchers to underscore the
activities of FERMA in the maintenance of the highways with a view to
finding areas of lapses and devising a way of ameliorating the menace.
It therefore becomes imperative that a research be carried out on
highway maintenance management in Nigeria with a view to identifying
the shortcomings in highway maintenance and provides avenue for

possible solutions to the menace.

Problem Statement
Nigeria has large road network that cut across the thirty-six states and

federal capital territory, Abuja. The roads in Imo State Nigeria are
bedeviled with deplorable dilapidation and rapid deterioration thereby
making them unmotorable. The nature of the highways adversely
affects the economic fortunes of the citizens in transportation of goods

and logistics.



These highways in Imo State have suffered poor and inefficient
maintenance, or in most cases lack of maintenance. Maintenance
projects on these highways or roads; Owerri-Umuahia, Owerri-Okigwe
and Owerri-Obowo were initiated very late with poor quality of design;
with little consideration to their ages, climatic change with heavy rainfall,
poor drainage system, high traffic density, geological terrain etc. The
highway maintenance of these roads by FERMA have been abandoned
in many routes, delayed or completed with shoddy finishes at exorbitant
costs. A cursory examination reveals that the problem is as a
consequence of many factors which have not be hypothetically traced
to practices adopted in the maintenance of these roads. These factors
individually and collectively contribute to the motorability or otherwise

of the maintained road.

In spite of these poor road network infrastructures available in the
country, vehicular movement as well as movement of human and other
resources for the purpose of socio-economic development of the
country, have suffered retrogression. Much success in the area of
movement of goods and services has not been recorded. The intended
socio-economic development has therefore remained a mirage.
Regrettably, where the roads exist, they are either in bad shape and
have therefore been abandoned from their intended use. They are
therefore becoming hot spots for kidnapping, robbery, killings and other
anti-socio-economic activities. FERMA, an agency set up by the Federal
Government to undertake maintenance of these highways in Nigeria,
however has not done enough regarding the purpose for which it was
its setup. Leaving this condition unattended to will not only create room
for the vices to thrive but also inhibit the socio-economic developmental
objectives that would have been attained should the highways be put in

good conditions.
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Moreover, the reawakening of consciousness on agriculture as a key to
the economic development by the federal government will be a wasted
venture if the roads are not put in better shape for the transportation of
produce from different parts of the country to their point of use.

A cursory examination reveals that the problems could be as
consequences of many factors, which have not been properly identified
and evaluated. However, they could be hypothetically traced to
management variables and practices adopted in the maintenance of
these highways. It could also be adduced therefore that certain
hypothetical factors; individually or collectively could contribute to
effective and successful highway maintenance projects for timely and
comfortable motorability of goods, products and commuters to and
from their destinations. For instance, delay in the transportation of
perishable goods will lead to their damage and if unsuccessfully
delivered to their points of sale, the cost of transporting such goods will
be incorporated into the final market value of such goods leaving the
consumers to suffer in the end. It is therefore important to conduct a
study on highway maintenance management with a view to setting
guidelines and decision support system for effective maintenance of
highways in Nigeria; with particular emphasis to Federal highways in
Imo State Nigeria through FERMA.

Objectives of the study

The main objective of the study is to assess selected highway
maintenance project performance in Imo State so to avail of
productivity, capacity, efficiency, quality and reliability and enhanced
mobility.



Specific Objectives are:

1.4

1.5

Hoi:

To identify the causes of deterioration and failures of federal highway to
serve as a guide for project performance.

To assess the performance indicators of highway maintenance for
effective project performance.

To analyze the determinants and drivers of highway maintenance
project performance in Imo State vis-a-vis; funding, physical resources,
monitoring and control.

To proffer solutions for achieving the goal of highway maintenance

project performance in Imo State.

Research Questions
For the purpose of realizing the objectives of the study, the answers to

the following research questions are necessary:

i. What are the weaknesses, causative factors and their respective
severity index of highway failures and deterioration in Imo State?

ii. What are the effectiveness indicators of highway maintenance
projects in Imo State?

iii. What are the drivers and determinants that will be decisive and
capable to achieve effective management of highway maintenance
project in Imo State?

iv. What are the suggestions enhancing effective management of

highway maintenance projects in Imo State?

Hypotheses of the Study
The identified overall drivers and decision variables could not lead to

efficient highway maintenance project performance in Imo State.

7
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Method of funding employed by the government will not have
significant performance impact on evolving highway maintenance

projects in Imo State.

Capacity of construction technology will not lead to improve
management of highway maintenance projects performance in Imo
State.

The adoption of contracting maintenance procedures and regulations
will not significantly lead to improve performance of highway

maintenance projects.

The level of application of project management for planning, monitoring
and control will not decisively result to improve performance of highway

maintenance projects.

Training and manpower skill development are not significant decisive
drives for effective management of highway maintenance project

delivery in Imo State.

The level of available physical resources will not lead to effective

management of highway maintenance project in Imo State.

Justification for the Study

This study shall be relevant to all highway project stakeholders as well
as to the society. Project stakeholders are those that will affect or be
affected by the project before, during or after its execution. It will help
highway managers to know the key activities and procedures that will
have the greatest impact in terms of cost, time and schedule
performances of highway maintenance management. The study will
ensure that the project owner's interests are well represented, their
goals and objectives are realistic and aligned with that of the project
charter. This study will help the project team thrive and avoid incidents

associated with poor highway maintenance management in Imo State.
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The significance of this project to the society cannot be over
emphasized. Any project that is successfully maintained and managed
creates value. Since this study will facilitate the completion of projects
by maintaining and managing highways in Imo State, it will add value

to society.

Effective maintained and managed highways will provide a wide range
of opportunities for transportation of goods and services to different
parts of the state and the country at large thereby enhancing socio-
economic growth of the state through transportation of particularly
agricultural produce to places of need; the benefits will also help in
raising the standard of living and improving the well-being of people.
The study will coordinate the activities of project participants, increase
their chance of completing the project successfully and therefore, help

free society of sights of abandoned highway projects.

The successful maintenance and management of highway projects is
one thing, but this study has economic, academic, professional practice,
documentation (library) and research importance. The society will
benefit economically. Students will benefit academically, and
researchers will benefit from it as it will serve as a reference material.
The findings of this work would orient the highway project managers to
take the analysis in changing the project communication process based
on the challenges faced and what they consider as factors that

positively affect highway maintenance project management.

Scope of the Study

This study focuses on assessment of selected highway maintenance
project performance in Imo State, with FERMA Owerri state office as
case study. Imo state with Owerri as the capital city is located in the

South-East Geopolitical region of Nigeria. The state is known to be



among the states popularly known and referred to as Niger Delta states
considering their location within the river belt of the Delta. Furthermore,
the study draws its data from selected highway projects that are being
maintained by the FERMA in Imo State. The respondents are drawn
from the staff of the agency and other private individuals who are also
professionals in the field of highway construction and maintenance in
Imo State. The study centers on highway maintenance management
performance in Nigeria with a view to identifying key activities and
procedures in highway management so as to proffer possible solution to
problem areas and critically assessing the success factors. Target
respondents to the survey questionnaire were those in the areas of civil
engineering, project and construction management, quantity surveying,

consultancy administration and structural engineering.

Considering the fact that this study focuses on highway maintenance
project performance, seventy-eight respondents who also double as
construction personnel from the FERMA and other private professionals
in highway construction and maintenance are considered in this study.
Their responses through the questionnaire helped in generating primary
data. Another limitation relates to data inconsistency in the end project

reports, which are important for measuring the performance of projects.

The scope was also defined based on the number of deliverables
mentioned in the project reports. However, as stated before, there are
no clear instructions available within the organization on how to
determine the number of deliverables.

The related theories employed in the study includes: Theories of
contingency, fuzzy set, geographical information system etc. The time
scope for the research could not be exactly ascertained due to covid-19
Pandemic and prolong ASUU strike. However, approximately twelve
calendar months were used for the research.

10



2.1

2.1.1

The content scope includes; components of road maintenance, highway
maintenance and infrastructures, highway maintenance measures and
procedures, types of maintenance, funding arrangement for
maintenance, drivers and requirements for improved management of
highway maintenance projects performance.
CHAPTER TWO

LITERATURE REVIEW

CONCEPTUAL FRAMEWORK

Assessment of Selected Highway Maintenance Project Performance

Road maintenance means to protect and to repair the construction
elements of the roads in order to sustain its conditions. An effective
road maintenance management system (RMMS) is needed in order to
organize the large database including the information of inventory and
condition of road (Mogamed 2010) so policies, processes and
procedures to fulfill the tasks required to achieve objectives are utilized

and accomplished.

Effectiveness could be described as having the power to produce the
required, decided or decisive effects. It could also be described as
efficient, serviceable or operations available for useful work. In highway
management, Nakhyeok and Kyuji (2017) defined effectiveness as the
degree of goal attainment or the extent to which organization achieves
its goals. In the contextual framework, effectiveness is the capacity for
any organization to survive by obtaining or utilizing resources from

environment.

Environmental Factors

-
-
-
-
-
-
-

Allocation efficiency »  Outputs Effectiveness Outcome
Technical efficiency

11
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2.1.2

Fig. 2.1: Conceptual framework efficiency and effectiveness
Source: Mandl Dierx and Llzkovitz (2008)

The effectiveness indicators, for effective management of highway
maintenance projects as identified by Ball (1993) Mand|, Dierx and
Lizkovitz (2008) and other authors include; timely completion of
maintenance projects within budget cost, quality and reliability,
solidity/compactness, enhanced mobility and road conditions; safety,
efficiency, urbanization, automobile per capita etc.

According to PMI's pulse of the profession 2020 survey, organizational
agility (35%), choosing the right technologies to invest in (32%) and
securing relevant skills (31%) were the top three factors that form a
strong foundation for effective project management.

Management system is a set of policies, processes and procedures used
by an organization to ensure that it can fulfill the tasks required to
achieve its objectives. Effective project management therefore means
having a firm grip on the scope, budget, resources, personnel and

timeline dedicated to a project. (Udoagwu 2016)

Highway Maintenance Project

Maintenance of highways is the preserving and keeping each type of
roadway, roadside, structures as nearly as possible in its original
condition as constructed or as subsequently improved and the operation
of highway facilities and services to provide satisfactory and safe

transportation (Jamal 2017)

Traffic Surface
Service Maintenance

Roadside
Road And
Maintenance Drianage
_ A

f Shoulder
Snow And And

Ice control Approach



Figure: 2.2 Components of Road Maintenance

2.1.3 Highway Maintenance and Infrastructure
Infrastructure is a generic term for basic structures and facilities that
are essential to the generation of economic growth and development in
modern economies. It covers many facilities generally referred to as
economic and social overhead capital, which include education, water
supply, sewage systems, energy, postal and telecommunication services,
transport systems, hospitals and roads. Efficient provision of
infrastructure is usually characterized by heavy capital outlay,
indivisibility of benefits and high externalities. In view of these
properties, government is usually called upon to provide such facilities,
especially in the developing economies. In countries where the
development of these infrastructures has followed a rational,
coordinated and harmonized path, growth has received a big boost
(Beesley, 1973). This is because infrastructure provision and
development serve as input into private sector production, thus
facilitating output growth and productivity. On the other hand, where
the growth of infrastructure has not followed such a harmonized path,
development is usually stunted as exemplified by most African countries
and other LDCs. Infrastructure provision can be through public
ownership with private sector management and operations, public
ownership and operation through public enterprises or government

departments, private ownership/operation and community provisioning.

13



The provision of infrastructure in Nigeria is characterized by the
predominance of public enterprises.

The extent to which a nation's land mass is covered by road network is
an index of the degree of mobility of people, goods and services within
the country, and the quality of the road network measures the ease and
cost of that mobility. In addition, it is evident that transportation plays a
crucial role in shaping the destiny of many nations because modern
industry and commercial activities rest on proper, well-developed and
efficient transport system. Huge sums of money have been sunk into
road development in Nigeria. The road network is currently estimated at
about 194,000 kilometers, with the Federal Government being
responsible for about 17 percent, State Governments 16 percent and
local Governments 67 percent (FMW&H, 2003). However, these roads
have been plagued by a number of problems, with the major ones
being faulty designs, in adequate drainage system and poor
maintenance culture, which have significantly reduced the utility of the
roads. There are potholes, washing away of pavements, collapsed
bridges, etc., along most Nigerian roads. These problems have made it
difficult, expensive and more arduous to move products and services
from producers to consumers, farm produce from rural to urban centers,
which often lead to loss of man-hours and high cost of goods and
services. The annual loss due to bad roads is valued at N80 billion,
while additional vehicle operating cost resulting from bad roads is
valued at N53.8 billion, bringing the total loss per annum to N133.8
billion (Federal Ministry of Work & Housing, 2003). This figure does not
take into account the man-hour losses in traffic due to bad roads and
other emotional and physical trauma people go through plying the
roads and the consequent loss in productivity. Overall, the poor state of

roads in Nigeria impacts negatively on cost of production, and

14



represents a major trigger of cost-push inflation. The primary mandate
of the CBN is to maintain price stability. It is evident that this mandate
will not be achieved if the problem of bad roads in the country is not

addressed.

2.1.4 Highway Maintenance Measures and Procedures

In many publications, maintenance is defined as all the technical and
associated administrative functions intended to preserve an item or
system in, or restore it to a state in which it can carry out its required
functions. The road maintenance management system contains five
main systems which include Pavement Management System (PMS),
Bridge Management System (BMS), Non-pavement Management
System, Database Management System and Follow-up Management
System (Ralph, 2001). The management of highway maintenance
activities as one of the components of highway maintenance
management system is always discussed in terms of four main functions:
strategic planning, programming, preparations and operations. Highway
maintenance means the preserving and keeping of road structures as
near as possible in their original state. It consists of correcting
deficiencies that have developed as a result of age, use and the effects
of the elements, and taking steps to prevent or delay the development
of other deficiencies (FMW&H, 2003). Road maintenance is vital in
order to prolong its life. Also well-maintained roads reduce the cost 'of
operating vehicles by providing good running surface. Proper
maintenance also keeps the roads open and ensures greater regularity,
punctuality and safety of transport service.

No wonder Jamal (2017) avers that highway maintenance is related to
the quality of original constructed roads. He added that insufficient
pavement or base thickness or improper construction of these elements

soon result in expensive patching or surface repair. Shoulder care
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2.1.5

becomes a serious problem where narrow lanes force the heavy vehicle
to travel with one setup of whole of the pavement.

According to Jamal (2017), improperly designed drainage facilities,
mean error or deposition of materials and closely cleaning operation or
other corrective measures for regular highways maintenance and repair,
sharp ditches and steep slopes require manual maintenance as compare
to cheap repair of flatter ditch and soil by machine.

The following highway maintenance policies and measures considered
in this study are discussed under the following.

Routine Maintenance
According to Burningham and Stankevich (2005), routine maintenance

are activities that have to be performed at least once in a year, if not
more frequent. Such activities involve inspection, cleaning of drains,
controlling of vegetation and filling of potholes and ruts. Routine
maintenance has a lower cost in comparison with any other type of
maintenance and new construction project. Routine maintenance
activities are usually small-scale, widely dispersed, and often performed
using manual labour. The need for routine maintenance can to a large
degree be forecasted. According to Ministry of Road Transport and
Highways, MRTH (2013) Routine maintenance activities are further
defined as either cyclic or reactive, although the distinction between
these terms is not always very clear. Cyclic activities are performed at
predetermined intervals throughout the year purely as a preventive
measure because of events we know will occur (e.g. cleaning drains
before and during seasonal rainfall), and are scheduled at fixed times
during the year. Reactive activities are performed in response to a
triggering condition that requires action before the problem gets out of
hand (e.g. de-silting of blocked culvert, crack sealing and pothole
patching). Routine maintenance is required to be carried out continually

on every road, irrespective of its engineering features or volume of

16



2.1.6

vehicular traffic. Routine maintenance expenses are treated as fixed-
cost items in the maintenance budget. They include lane marking
drainage clearing, bridges and culvert maintenance, vegetation control

and so on.

Emergency Maintenance or Repairs

According to Ralph (2001), emergency maintenance refers to all
activities that have to be performed immediately to save lives or
prevent disastrous consequences of damaged infrastructure.
Maintenance departments need unrestricted access to emergency
budgets that allow them to carry out repairs that mitigate immediate
dangers. According to International Road Maintenance Handbooks
(1994), emergency maintenance responds to occasional, unforeseen
events such as landslides, washouts, large trees or debris on the road
and broken drainage structures. Emergency maintenance can be
categorized into (i) temporary restoration works, re-opening safe
passage on the road, and (ii) Permanent restoration, securing the
stability of the road and reinstating all its components to its former (or

a better) condition.

Maintenance activities are also categorized based on where the
works are located:

Off- carriage way works: This includes such works as maintaining
shoulders and drains, de-silting of culvert structures, removal of debris,
vegetation control. The works also include minor repairs to drainage
and other structures on the roadside area, maintenance of road signs
and pavement markings, side slopes and all surface areas within the

road reserve.

On-Carriageway works: This relates to road pavement and surface
repairs. This work mainly consists of maintaining a good running

surface on the road, free from any obstructions and damage and with
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2.1.7

the necessary camber or cross-fall to secure proper surface drainage
(International Road Maintenance Handbooks, 1994).

Emergency maintenance is caused mainly by unexpected situations
such as landslide, abrupt cutting on roads, and wash out of bridge sub-
structures. Seismic factors could also lead to emergency maintenance

works.

Periodic Maintenance and Reconstruction

These repairs that are performed less frequent. This type of
maintenance includes all sorts of repairs including resurfacing, overlays
and reconstruction of pavement, base and even sub-base cores.
Periodic maintenance intervals vary according to the demand and may
be irregular. Periodic maintenance is a major overhaul of the road
typically carried out after a period of 5 to 10 years, depending on traffic
levels, pavement type and geographical and weather conditions. The
work involved is normally larger and require more equipment and
specialist skills. As a result, this work is considerably more costly than
routine works. The most common periodic maintenance activities
include renewal of road surface (figure 3) and major repairs of
structures. Periodic maintenance is planned in cycles covering several
years, thereby describing when individual roads in the network are due
for such a treatment (International Road Maintenance Handbooks,
1994). Periodic maintenance involves major repairs or rehabilitation of
those parts of the highway that have deteriorated over the years. The
frequency involves intervals of some years. The activities include
surface dressing or resealing and re-gravelling of shoulders for paved
roads and re-gravelling for unpaved roads.

Road authorities often allocate a fixed budget on the basis of an
inventory that quantifies the asset in term of age, length, area or

volume. The role of management at all levels includes comparing
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options, organizing activities, making decision and seeing that they are
applied in an efficient and economical way (Ibraheem and Gani, 2014).
According to Ibraheem and Gani (2014), previous study on road
maintenance showed that postponing road maintenance results in high
direct and indirect costs. If road defects are required on time, the cost
is usually minimal. If defects are neglected, a whole road section may
full fail; requiring complete construction at three times or more the cost
on average of maintenance. A study on highway maintenance projects
is therefore needed to calibrate and benchmark the projects
performance in terms of budgeted cost, scheduled time, quality and
reliability of the highway projects Jamal (2017) identified the various
maintenance functions include surface maintenance, roadside and
drainage maintenance shoulder and approaches maintenance, snow
and ice control, bridges maintenance and traffic service.

Pavement maintenance and rehabilitation programs restore the riding
quality and maintain the structural integrity of the pavement over its full
design life. Asphalt concrete pavements are subjected to various types
of stresses or failures which include; alligator crack