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ABSTRACT

This thesis assesses on planning and schedulilogvofolume road projects found in Jimma zone distri
with the focus on the practice and impacts of plagnand scheduling in road projects and give
recommendations based on findings. In the constmuctf low volume road projects many activities dav
to be done to change the design drawing into physgiactice. Therefore to achieve this product grop
and acceptable planning and scheduling of low veluwwad projects enables the contracting firms to
optimize the quality, time and resource to the lpessible way. In this regard project planning and
scheduling has very critical impact on project’'sfpemance. Well organized project management team

recognizes the importance and applies the basieshieve the project objectives.

The objectives of the study were firstly to anatyaeent trends and problems in planning and schiedu

low volume road projects; secondly to rank the esusf schedule delay and lastly to analyze the atspa
of schedule and how controlling is done in plannamgl scheduling low volume road project. A desk
study, interview and questionnaire survey were iedriout to achieve the study objective and to seek
recommendation based on findings. The collected ®adre analyzed via statistical RIl formula and
Microsoft excel software package. Among the 27 Jolme road projects identified during the study
time, five completed projects with extension oétapproved were selected for case study by using no
probability purposive sampling. Interviews were madglith selected experienced professionals in the
sector for the expert opinion. Interview questians structured and extracted through a comprehensiv
study of literature review, resulted in identificat of 39 causes of schedule delay were mapped in
frequency table and 25 interview response of psibesls from Jimma zone roads authority district

bureau, consulting firms and contractors in thetsebave been analyzed.

According to the study findings there is no staddprocedure to plan and schedule low volume road
projects hence risk factor associated with schedelay is prevalent. For this matter there is ach¢e
improve plans and schedules in the constructionegts. To improve the performance of the project in
connection with plan and schedule operation cormsatbility review methods and its follow up
mechanism has to be implemented. Accordingly, tmstauctability review teams have to be formed
independently from designers, project managersathdr professionals. Proper planning and scheduling
in low volume road project ultimately improves Wysatilization of construction resources, good f@dj

performance and time management; in turn, bringsaased profit, timely completion and better quyalit

Key Words: plan, schedule, delay, low volume road, Jimma ziisteict
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CHAPTER ONE
INTRODUCTION

1.1Background of the Study

Relative to other sector in Ethiopia, construciiodustry was in fast growing mode which plays
great role in the economic development of the agufithe government of Ethiopia has planned
in terms of meeting Millennium Development Goalsdam its five year growth and
transformation plan was implementing the expansibrural road service: in its vision to free
the country’s rural peoples from their access gairgs, reduce rural poverty, improve welfare
and opportunity, stimulate agro-productivity anérghgrowth - a growth in which poor people
benefit (Teferi, 2010). Jimma zone in the last fjgars has experienced a rapid development of
road network in the district to enhance the socmremic lives of rural communities. In the
construction of this low volume rural road servicexperienced local consultant and contractors
has to be participated to meet this objective.tAs the first plan in the country the situatiorsha
led to poor planning and scheduling with inadequiggign resulting in many changes to plans,

specifications and contract terms which resultescimedule delay and change orders.

Construction planning and scheduling tasks are dorehtal and challenging activities in the

management of executing construction projectsiMblives choice of construction technologies,

definition of work tasks, estimation of the requinesources and durations for individual tasks,
and identification of any interactions or consttairmmong the different tasks. A good

construction plan is the basis for developing thgget budget and the schedule of work. Poor
estimates or schedules can easily result in langstouction cost increases or delays (Chotchai,
2002).

Current practices in the road construction industigw that the level of attention to planning
and scheduling in road construction is inefficiant projects are often subject to time and cost
overrun (Castro, et al., 2005). Project managezony their experiences gut and feeling to plan
and manage the process. In order to have efficiamcl deliver projects on time and budget,
more innovative tools and techniques are neededgist managers in planning and scheduling
road construction projects. Also, there is a neadtdols that will be able to assist project

managers to study and compare all possible stestegid methodologies for the execution of the
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works and without this comparison there will be swvidence that the planner’s choice

corresponds to the most advantageous possibilliptghai, 2002).

Planning and scheduling highway construction ptsjege vitally important tasks in highway

construction organizations (wang and chou, 2003)cdhstruction planning outlines how

resources and cash flows are deployed overtimaapdieviation from the stated schedule often
should bring a quick response from the stakeholdéfisen project was delayed due to poor
planning and scheduling highway construction orgainons loss creditability and time. On the
other hand, if the highway construction and comsgltorganizations can produce realistic
planning and scheduling especially at the beginmihdecision —to— build time stage that it is

able to abide by then project delays due to weakmhg and scheduling would be avoided
(Chotchai, 2002).

Assefa (2008) declares that road construction ptejare very expensive and highly influenced
by unpredictable factors, like weather, type of,smvironmental issues, and other factors. This
has led to difficulties in developing accurate d¢amgion plans and modeling the construction
operation using a traditional simulation systemtHis context, the aim of this research is to
create a knowledge driven road construction plamaimd scheduling to assist project managers
in generating accurate and reliable road constmcplans to identify the causes of non

excusable delays in order to make remedies in apitieir effects.

Road construction operations, rules governing ttoms and interactions of the resources
should be identified, developed, classified and etedl through a comprehensive analysis of
several road construction projects. For every roawlstruction operations (activities), project
templates in advance should be defined and deweldgeough the template, which summarize
productivity, factors influencing the productivitf resources and the sequence of works, the

basics towards complete executions of planningsaheéduling was achieved (Assefa, 2008).
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1.2 Statement of the Problem

Nowadays, low volume road project construction canoomplete on time due to gross
negligence on proper planning and scheduling eatfrom inability of the three parties (client,
consultant and contractor) to cope up with dynanature of contractual matters. Failure of
standard planning and scheduling procedure wildsisignificant schedule delay beyond the
completion time granted in contract and subjectedvariation order (unwise economical
utilization of project resources) as well as egien of time hence, grievance of road users due

to increased travel time, benefits foregone andtinéssues.

Projects are needed to be completed within the tramae, budgeted cost and required quality.
However, unfortunately many projects take longeretito complete, cost more than necessary
and some projects are cancelled because of vdaota's directly and/or indirectly related with
it. Project failures have significant effect fromoaomic as well as political points of viellithe
project takes longer time it requires additionalorces, and budgets and this increases labor,
material, machinery and equipment cost. This afféoe budget of other projects and in general,
it affects the economy of the country (Mohaamed, 20

Similarly, due to delay in project implementatidre tpeople and the economy have to wait for
the provision of public and services facility lomdban necessary. Thus failure of project limits
the growth of the economy because the output peavitdy infrastructure, construction,
manufacturing, information technology projects sems input for many other sectors of the
economy.

In this regard, different researchers show thecedfef project planning on project performance.
The studies by Wang and Gibson (2008), shows thme spent on project planning activities
will reduce risk and increase project success. IQtbgearchers on the project planning activity
such as Morris (1998) and Thomas et al. (2008) shimadequate analysis and planning will
lead to a failed project but the more planningehsrin a project, the more successful the project
will be. Therefore according to this evidence eifeall the resources are available poor project
planning will result to project failure.

The proper and acceptable planning and schedulisgtd be within the standard and modern
procedures in order to be more workable and easgdpraisals. Therefore, it is the duty of the

planner to check the above criteria on the planaimdjscheduling issues (Chotchai, 2002).

3| Jimma University, MSc Thesis in Construction Engieg and Management



According to Mohammed (2014) the following majotirge have been raised by stakeholders in

project progress document.

The executors did not submit their revised montpligns and schedules on due time to the
consultants and clients. Due to late schedule upglétescheduling) the projects follow up and
control are affected so that delay was imminentt@ators raise claim that consultants are

delayed on making comments and work measuremettte toorks executed.

Major tools for planning and scheduling are notatpd as to the current technological and
managerial advancements. The evaluation of the wargress is not made based on the merits

of the physical work progress; rather it is condddh financial status basis.

The researcher believed that meaningful low voluoral road project success in Jimma zone
district requires careful study of the projectsnpiimg and scheduling before the project is
undertaken or implemented. Therefore, this study identifies and assesses project planning
and scheduling problem areas and its role in praetcome in the region / country to take

corrective action and prevent project failurEnce in order to solve the above major problems

the following research aim and objectives are dgyed.
1.3 Objective of the Study

1.3.1 General Objective
The general objective of this study is to make ssm®ent on the practice and impacts of the

planning and scheduling of low volume road projectsstructed in Jimma zone district.

1.3.2 Specific Objectives
The specific objectives of this study are:

v' To identify the trends in the current practice amdjor problems in planning and
scheduling of low volume road construction projects

v" To rank the major cause of schedule delay in timstcoction of low volume road project
activities in Jimma zone district.

v' To analyze the impacts of scheduling and how cdlimgois done in planning and

scheduling activities of low volume road constraotprojects specific to Jimma district.
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1.4 Research questions

From the above objectives the following researabstjons are raised to answer the objective of

the research

1. What are the common practice and problems in pland schedule
preparations of low volume road projects?

2. What are the major causes of planning and scheguhhich makes project late
completion beyond the time granted in low volumadrprojects activities?

3. What are the common impacts in planning and schegldf low volume rural road
projects?

4. How are the plans and schedules evaluated andiedim low volume road projects?

1.5 Significance of the Study

As a research, the primary merits of the study godke university academics. Since this study
is the first, it will give a comprehensive startipgint for more studies in project management.
Second public and governmental organization padioig in any types of project will get
important concepts on the study of planning andedaling processes on low volume road
project outcome, this will create /develop/ awasmne

Therefore, the significance of this study is toomemend a knowledge driven road construction
planning and scheduling trends which it will hetpsavoid risk factors that are associated with
non excusable delays that finally will assist pcojmanagers generate accurate and reliable low
volume road construction plan and schedule. Inrotdesecure the optimality of the project

objectives planning and scheduling is very crit@etivity.

Further the significance of this study is at thegeeof studying on the planning and scheduling
of low volume rural road construction projects imd zone district considerations in planning

and scheduling by which high volume roads are nositlered.

Furthermore, the significance of this research wierkn attempt to assess the current project
time estimating practices in low volume road camdion projects in Jima zone district.
Likewise for other low volume road Construction Gmanies in Ethiopia, this may serve as
wake-up call about the methods that could imprdwe dverall time estimating accuracy and
management of risk factors to extremely delay igiaeal low volume road construction

industry.
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1.6 Scope and delimitation of the study

This study will be conducted in some selected amfaEVR construction projects found in
Jimma zone district that they are expected to cavey design life an average of up to about 300
vehicles per day and less than about 1.0 milliamvedent standard axles in one direction. The
functional classifications of LVR are feeder roads)lector roads and main access roads
(Ethiopia Roads Authority, 2011).

This study mainly focuses on the assessment ohplgrand scheduling of low volume rural
road projects, and most of the information is aggtlle to all types of roads, although high
volume standard roads are not the emphasis o$tiindy.

The scope of the study is, therefore, limited talgtof planning and scheduling trends, impacts
of scheduling and risk factors of project delaydow volume rural road projects in Jima zone
district. Due to time limitation and financial cdrent, this research will be concerned with low
volume rural road construction projects found mmia zone districts only and did not take into

account the other district companies /organization®rormia region.

The research will be focused on planning and sdiegwf low volume road construction
without including advanced mechanism of plannind aoheduling that is not deserve right at

this moment.
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CHAPTER TWO

LITERATURE REVIEW: Project Planning and Scheduling
2.1 Definitions of Selected Concepts

2.1.1 Project
According to oxford dictionary definition a projestan enterprise carefully planned to achieve a
particular aim a proposed or planned undertakinpjege of research work by a school or
college student (also housing project).
A project is a dream with a deadline and a probdeimeduled for solution. Each dream with a
deadline or an opportunity we want to realize @@ect. And that project defines the problems
we face. And when we face those problems and dblmn, that's a project, too and projects
come in all sizes (Kemp, 2006).
In the latest edition of the Project ManagementyBoldKnowledge, or PMBOK GUIDE (2008)
the project management institute defines a progect'a temporary endeavor undertaken to
produce a unique product, service, or result.” Teragy means that every project has a definite
beginning and end. Unique means that this prodectice, or result is different from others that
may have preceded it (Saleh, 2005).
PMI (2004) describes projects as a means of organéctivities that cannot be addressed within
the organization's normal operational limits. Pctgeare, therefore, often utilized as a means of
achieving an organization's strategic plan, whettier project team is employed by the
organization or is a contracted service provider.
Projects are basically operations of some verifgestks there are different views from the whole
process of continual tasks. Organizations perforonkwo achieve a set of objectives (PMI,
2004). Generally, work can be categorized as eipinejects or operations, although the two
sometimes overlap. The common characteristics dhanelude, performed by people,
constrained by limited resources, and they arengldnexecuted, and controlled. Projects and
operations differ primarily in that operations avegoing and repetitive, while projects are
temporary and unique (lbrahim, 2011).
When projects are said to be temporary endeavenspdrary means that every project has a
definite beginning and a definite end. It does netessarily mean short in duration; many
projects last for several years. In every case.gvew the duration of a project is finite. Projects

are not ongoing efforts. Also when it is said to ur@que products, services or results, it is
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referring to a project creates unique deliverablebich are products, services, or results.
Uniqueness is an important characteristic of ptajetiverables (PMI, 2004).

For example, many thousands of office buildingsehbeen constructed, but each individual

facility is unique, different owner, different dgsi different location, different contractors, and

so on. The presence of repetitive elements doeshartge the fundamental uniqueness of the
project work (Saleh, 2005).

Hassanein and Moselhi (2004) stated that road @ojean be classified as a linear repetitive
project. Though the projects might have the presaiaepetitive elements, it does not change
the fundamental uniqueness of the project work (PRO04). Repetitive projects can be
classified into two broad categories: linear (sasthighways and pipelines) and non linear (such
as high rise and multiple housing constructionsyréter, et al., 1992 cited by Hassanein and
Moselhi, 2004). While the former are repetitive doetheir geometric layout, the latter are
repetitive as crews repeat the same task in als.uRor linear projects, assigning crews to non
adjacent units prolongs the construction scheduteigcreases total cost (Saleh, 2005).

Thus a road project is a linear repetitive engiegezonstruction project requiring an external
organization for its implementation and is a tengpprendeavor undertaken to produce a unique

product, the road infrastructure (lbrahim, 2011).

2.1.2 Construction Project
Construction is one among many types of projecethgsoduction systems (Ballard and Howell,
2003). According to Chitkara’s (1998) definitiomprstruction project refers to a high-value,
time bound and special construction mission witadptermined performance objectives. He
further explains that the project mission is acclishpd within complex project environments,
by putting together human and non-human resountesai temporary organization, headed by a
project manager.
The major construction projects can be grdupdgo Building Construction, Infrastructure
Construction, Industrial Construction and Specialpose projects. Due to the limited scope of
this research, only Building Construction will hether addressed.
Building construction constitute the largest segmeh the construction business. Building
works include residential and commercial come$e educational and recreational facilities,
hospitals and hotels, warehouses and marketintitiiesci The building business serves mankind

by providing shelter and services for its habitatieducational, recreational, social and
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commercial needs. The Building works are mostlygre=s] by the Archite / Engineering firms,

and are financed by public and private sector adividuals (Chitkara, 198).

2.1.3Project managemen
According to PMBOK(2008) definitions poject management is the application of knowlet
skills, tools and techniques to project activitiesneet project requireme (PMI, 2004).
Project mangement deals mainly with coordinating resourcesraadagiig people and change.
Generally“Managing a project includes: Identifying reguments, Establishing clear ai
achievable objectives, Balancing the competilegnands for quality, ope, time and cost;
Adapting specifications, plans, and approach todifferent concerns and expectations of

various stakeholder’emma, 2014

2.1.4Project managemeniprocess
According to Lemma (2014)the functions ofproject management inclu defining the
requirements, establishing extent of work, allocating the resources neml) planning
the execution of the workonitoring the progress and adjusting devitidrom the plar
(Munns and Bjeimil996). As described in Project Management y of Knowledge
Guide there are fiveypes of management processes: initiating,nrphey, executing.

controlling and closingPMI, 20(4). These processes are described b

Figurel: Project management process

1. Initiating Processincludes defining and authorizing a project or project phiTo initiate a
project or just a concept phase of a project, someoust define the business need for
project, must spnsor the project and take on the role of projembager. Initiating process
take place during each phase of a project. Thexgit cannot equate process group v
project phasedven thoug there can be different project phases, all projedts nclude all
five process groups.

2. Planning Processesclude devising and maintaining the workable sohémensure that tf
project addresses the organizations s. There normally is no single “project pla There

are several plans, such as the scopeagement plan, schedule management plan,
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management plan, procurement management plangamm slefining each knowledge area as
it relates to the project at that point.

3. Executing Processesclude coordinating people and other resourcestoy out the various
plans and produce the products, services, or sestithe project or phases.

4. Monitoring and Controlling Processesinclude regularly measuring and monitoring progress
to ensure that the project team meets the projejeicves. The project manager and staff
monitor and measure progress against the plansaiedcorrective action when necessary. A
common monitoring and controlling process is perf@ance reporting, where project
stakeholders can identify any necessary changésriaa be required to keep the project on
track.

5. Closing Processesclude formalizing acceptance of the project arjget phase and ending
it efficiently. Administrative activities are oftemvolved in this process group, such as

archiving project files, closing out contracts.

2.2 Project Planning
Project planning can be defined in many ways. F@tinitions of planning are shown in table 1
here below.

Table 1: Defining Planning

References Definitions of planning

—

(Pierce, 2013) “Planning can be defined as decidiiat tasks must be performed |to
accomplish the goals of the project. This meansabéishing realistig
schedules and budgets, coordinating resourced tibg&ork done, and most

importantly, make sure everyone knows what the pfaaction is”

(Chitkara, 1998) “Planning involves deciding in advance what is éodone, how and in what
order it is to be done in order to achieve the dbjes. Planning aims at

deciding upon the future course of action®

—

(Mubarak, “The process of choosing the one method and orfdenik to be adopted fo
2010) a project form the various ways and sequences iohwhcould be done”

(Kerzner, 2013)| “Planning, in general, can bestescribed as the function of selecting the

enterprise objectives and establishing the poligeescedures, and programs

11

necessary for achieving them. Planning in a progrotironment may b

described as establishing a predetermined couraetioin within a forecasted
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environment. The project’s requirements set theonrajlestones”

Kerzner (2013) explains that planning is determgnwhat needs to be done, by whom, and
when. Mubarak (2010) adds that planning also coemswvering how, how much, why and
where. Kerzner’s (2013) nine major components afping are:
» Objective: a goal, target, or quota to be achidwed certain time.
» Program: the strategy to be followed and majoroastito be taken in order to achieve or
exceed objectives.
» Schedule: a plan showing when individual or grocijivdies or accomplishments will be
started and/or completed.
» Budget: planned expenditures required to achievexoeed objectives.
» Forecast: a projection of what will happen by aaiartime.
» Organization: design of the number and kinds ofites, along with corresponding
duties and responsibilities, required to achievexmeed objectives.
» Policy: a general guide for decision-making andvidiial actions.
» Procedure: a detailed method for carrying out &pol
» Standard: a level of individual or group performaudefined as adequate or acceptable.
The four basic reasons for project planning areeliminate or reduce uncertainty, improve
efficiency of the operation, obtain a better untierding of the objectives and to provide a basis
for monitoring and controlling work (Kerzner, 2013)
Many authors and references have defined projestnghg in different ways emphasizing its
different aspects. Summarizing those definitiongugj this research defines project planning as:
The extent to which timetables, milestones, workésr equipments, and budget are specified or
estimating the effort, time, cost and staff researoeeded to execute the project (Chatzoglou
and Macaulay, 1996). It is the systematic arrangeré project resources in the best way to
achieve project objective (Faniran et al., 2000is tescribed by Naoum et al. (2004) “as one of
the key tools that stakeholders use to ensureptb@cts are successful.”
Faniran et al. (1998) describe it as the processetdrmining the appropriate strategies for the
achievement of predefined project objectives. it also be described as the process of defining
project objectives, determining the framework, roeff) strategies, tactics, targets and deadlines

to achieve the objectives and communicating thepragect stakeholders.
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PMI (2008) has a similar definition for the plangirfThe planning process consists of those
processes performed to establish the total scopgkeo€ffort, define and refine the objectives,
and develop the course of action required to atteose objectives.”

Planning for construction projects involves theidaganalysis of a project, its requirements, and
the plan (or plans) for its execution. This willsal include consideration of the existing

constraints and available resources that will affee execution of the projects. Considerable
planning is required for the support functions &oproject, material storage, worker facilities,
work force space, temporary utilities, and so olanfng with respect to the critical path

method, involves the identification of the actiegifor a project, the ordering of these activities
with respect to each other, and the developmera pétwork logic diagram that portrays the
activity planning (Twort and Rees, 2004).

The project plan and schedule must clearly defirtgvidual responsibility, schedule, budgets,
and anticipated problems (Oberlender, 2000).

Wubishet (2010) stated planning concepts in thHeviehg ways:

+ Basic and Administrative Planning; the first plamidevised for any works and
services can be considered as Basic Planning &ndrié which reigns over the whole
processes is Administrative Planning.

+ Every plan shall consider the existing reality edllcapacity and the environment
which can be understood as planning within and radpand the required demand or
need called the development.

+ Planning shall also trade off the two importantf@enance characteristics; process and
result

+ Planning shall look into and balance the five neétipact based cycle performance
criteria.

These are relevance, efficiency, effectivenessasability and impact
o Planning requires defining; scope of works or sssiand construction methods and
approaches selected.
o Planning also requires defining schedules and ressuassigned for the highway
development services and works.
o Planning is used for evaluation purpose. Consetyehtpossesses three dimensional

benefits. These are tracking, accountability aadniag.
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Therefore, in this study project planning is defirees the systematic arrangement of resources
and processes of defining project objectives andraening the framework to achieve project
objective.

2.2.1 Importance of Planning
According to Lemma (2014) there are different caug® project failure or to fall short of
realizing its full potential. It is major and mosbmmon problem faced by many projects and
become abundant on some stage of its completiosti¥asuch problems result from a lack of
planning. Annie and Anton (2003) said “If you dokftow where you are going, you will probably
end up somewhere else.” A complex project wilehkfail without a plan. Annie and Anton
(2003) again stated that for who wants to satisfgt@mers’ needs, that plan is a complete,
consistent, and correct expression of the stakehsildequirements. Planning can be a good way
to achieve a goal, because without planning, waatdchave a specific path to follow and our
efforts can leads us towards undesired abgsctor results. Without adequate planning, it
is difficult to really understand what it llitake to complete a project successfully.
Planning is used to put the project back toack if it deviated from the plan and also it is
used to control a project and establishing a base With which to gauge progress. Without
planning, there is no control (Prakash, 2008)
Bigelow (2001) claims that planning is the shamportant yet most undervalued element of
project management. It is perceived as being the that sets the direction for a project. It is
critical to the project management processabse it forms the basis for the projectpsco
schedule, resources, quality, risk and integna(Griffith and Gibson, 1995) and (Griffith, et
al., 1998) in their research have shown that greateject planning efforts lead to improved
performance on projects in the areas of cost, sdbethd operational characteristics.
Hamilton and Gibson (1996) have shown thepartance of project planning on projects
and its influence on project success. FinslioQtheir study have proven that higher levels of
project planning effort can result in significanbst and schedule savings. Success in any
endeavor requires careful preparation and nolgn and without proper planning and
preparation, failure is almost guaranteed. Anyohe Wwas ever undertaken a complex task already
has learned the importance of careful planning. dsplanning conserves resources, prevents
wasted effort, and saves time and money,vegms small problems from becoming big
problem, it establishes a solid foundation forrd@aining managerial functions.
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The study by Cleland & King (1983) provides mucldewnce that a well-set project plan plays a
vital role in project success. For any projeciidér's (1984) research indicated that thek lac
of good project planning is ranked as thestmbkely single cause of project failure.
Effective planning is more than just setting upetaborate plan at the start of a project. According
to Kerzner (2006) the primary driver behind projptanning is uncertainty reduction which was
supported by Zwikael and Sadeh (2007). Planningwallthe project team to address different
factors such as quality, cost, schedule, performamd support ability that determine project
success or failure. Therefore proper planningksyaproject driver for success. The success of any
organization’s project implementation depends avugiintful planning. Tomlinson (2001) states
“Without such planning, a project implementatiom @asily run over budget and still not provide

any measurable benefits to the organization.

2.2.2 Purpose of Planning
Planning seeks to calculate what risks that mayrogt the project and how to deal with them
during the project life time. The planning is ailsbere the budget and the schedule are developed
(Hendrickson, 1998). Maylor (2005) suggests th#tef planning process is to be value adding, not
just cost adding, benefits of the activity havééoshown. The benefits described are first oftell t
avoidance of costs generated by chaos due to urgdaactivities. Secondly, it provides a basis for
evaluation of different alternatives for filterirgit those that is unprofitable. Finally, the plargi
process gives the planner the chance to identdplpms in advance and resolve them on paper
early in the project. Moreover, planning in constion is necessary to account for all the variables
and situations that may arise during a construgti@ject. It allows the contractor to be proactive
rather than reactive to problems in the constragbimject (Awad et al., 2010).
One aspect that overlooked is the monitoring ofghagect during the on-going work. This may
led to delays not being identified in time, whicancbe problematic and costly. Besides this the
earlier a variance is identified the better itgs, that actions can be taken as soon as possible.
Eklund (2002) describes four different actions tta be taken if management have control and
are able to identify variances. These are to lother level of ambition, add more resources,
reorganize or allocate resources differently, deed the time for the project.
The monitoring component of the planning can bey vexlpful to site managers to be able to
change the on-going work pace and also to ensaue@essful completion of the project (Divakar
and Subramanian, 2009). If the work can be monitdre a good way is dependent on the

production plan, which is why it is related to greconstruction planning.
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According to Marttala and Karlsson (1999) there fmar variables that should be taken into
consideration when managing a project: time, cqsglity and scope. Even if a project is on
schedule the costs can be higher than expectedoM@&P05) described that on-going check-ups
of possible variances is important, so that thésconst exceed the budget. Moreover, management
should control that the scope of the work and thality is according to the plan. Controlling the
quality of works can be difficult because qualisysuch an abstract term. However one way of
dealing with this is to have checklists with exgexs quality objectives (Marttala and Karlsson,
1999). Furthermore, Knausender (2005) describe ithgortance of doing regular project
evaluations and have systems to maximize the usieeaf. This is advantageous as it may enable
site managers to identify what the focus shoul@meMoreover it is important that the follow-up
on the projects are done when the project isfstifh and on the mind, otherwise there is a risk
that knowledge is forgotten when project membeessglit up on new projects (Blome, 2004).
Many times these aspects are not prioritized and geer looked and studies have shown that
follow-up’s on projects are limited and are doneracely that knowledge from the project is

forgotten or just stays with the knowledge car(ienauseder, 2005).

2.2.3 Project Planning Techniques
One of the most important phases of project managems the “Planning phase”, in which all

work to be done is determined and defined. Planisiige most time consuming set of activities
but valuable if done properly. Planning is the mtose consuming set of activities but valuable
if done properly. In this phase, many differentht@ques are used, such as tables, work
breakdown structure (WBS), charts and networks.|éBalare used to present the project
activities and relevant information such as theatlan, dependency, and cost, starting, ending,
and required resources. It is used during the jtgnand controlling phase and can be used for

implementation and monitoring.

WBS (Work Breakdown Structure) is an organizatioohhrt that breaks the project into
subsystem, components and tasks that can be remmtibmplished. It is used for scheduling,
pricing and resource planning. It simplifies sumiziag and reporting progress and costs.
Organization Breakdown Structure (OBS) is a motal brganizes resources into groups for
better management. It can be used to keep tradleswiurces allocation and specific work
assignments. There is a strong interdependencyeket®BS and WBS (Badiru and Pulat,
1995).
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The gantt chart is one of the oldest and most usathiniques of planning. It is clear, simple and
easy to use and understand. The interdependenaedetactivities is not easily represented,
especially in large projects, hence networks aedubletworks are a graphical display of the
project activities showing their interdependencyev&al network techniques have been
introduced and used over the years. Mainly two sygfenetworks can be used, depending on the
type of project under consideration: deterministncl probabilistic methods. For representation,
either activity—on-arrow (AOA) or activity-on-nod@ON) are used to model the project. The
probabilistic method is known as the program eu@unaand review technique (PERT), while
the deterministic method is called either the pdecee diagramming method (PDM), which
uses the AON method for representation, or thewadimagramming method which uses AOA
method. All of the methods use what is known théicat path method for determining the

project duration, critical path(s), floats and aetheevant data.

2.2.4 Mistakes in planning
During planning process mistakes might be donleay tare not identified. It is helpful to sort out
common mistakes done during planning. lbrahim ketiethere are five common mistakes that

people made in planning (Mohammad, 2014).

2.2.4.1 Unilateral planning
This mistake is made when the project manager @agmsject for the group and turns it over to
the group members to execute. The major reasorthisais a mistake is no one individual can
possibly think of everything in a project. Evenree@erson project can benefit from the thinking
of other individuals (Hassan, 2011).
Mohammed (2014) dictates that no project can sucegken the team members are not
committed to the plan, so the first rule of projptanning is that the people who must do the
work should help plan that part of the project. Noly will it is gained their commitment to the
plan, but they will most likely coverall of the impant issues that single person may have
forgotten.

2.2.4.2 The Ready —Fire- Aim Mistake
When project is to be executed with need of urgemog funds are available, most of the
executors are eagerly anticipated to get the joleddhe reason that project plan is not done by
the executor is that they are convinced projecbispleted by the time they could do the plan.
Proper planning helps to deliver the project witl best possible duration (Mohammad, 2014).
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2.2.4.3 Planning in Too Little Detail
One major cause of project failures is that appnate estimates become targets. If the ball is hit
over the wall, it is out of the approximate. Ifdbes not go over the wall, then it is in the
approximate. So we use the term approximate esinoaimean one that is nearly correct. It is
within acceptable boundaries or limits (Ibrahim12))

2.2.4.4 Planning in Too Much Detalil
Unfortunately, the reverse of too little detailatsauses problems. Some people get carried away
and micro plan. The basic principle is that youwtiamever plan in more detail than you can

actually control (Mohammad, 2014).

2.2.4.5 Failing to plan for risk
Risk planning is one of the fundamental consideregiin planning and scheduling stages due to
reasons that life is full of surprises so we sugdywhat we did not expect and life is again full
of surprises which engage us with unforeseen ewagam and again. Risks and opportunities are

common in construction sector that needs to beidensg (Hassan, 2011).

2.2.5 Project Planning Methodologies
According to Marco (2011) there are two differenarming methodologies in general:
beginning-to-end planning and top down planninggiBeing-to-end planning breaks the job
into steps or activities, starting with mobilizatiof the project and proceeds step by step through
the project to completion. This method presumesestauel of detail from the beginning or
starts with limited detail and adds detail as plagmproceeds.
Top-down planning, sometimes referred to as wodakdown structure, starts with the overall
project, breaking it into its major pieces, anditheeaking the major pieces into their component
pieces. This process continues until the piecesfesafficient detail to satisfy the complexity of
the project. Both methods arrive at the same reglit activities that can be used to form a
graphical logic diagram. It utilizes the followirgpmmon types of WBS, namely, the Project
WBS, Standard WBS and Contract WBS (Marco, 2011).
Due to the complex behaviors and high cost of eti@curoad construction should follow top
down planning method because it precisely estimassurces needed and works to be done.
The project WBS is an operational tool usually pred by contractors to monitor and control

the work. A contract WBS is agreed between owner @mntractor. This is a decomposition of
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the scope of work into the main elements that bellused for progress measurement, control and
payment of the contract price. It may include léstail than a project WBS.

2.2.6 Project Planning Steps

The following steps may be used as a guidelinehecklist to develop a project plan:
1. Define the scope of work, method statement, andeseze of work.
2. Generate the work breakdown structure (WBS) to peedch complete list of activities.
3. Develop the organization breakdown structure (O&%) link it with work breakdown
structure to identify responsibilities.
4. Determine the relationship between activities.
5. Estimate activities time duration, cost expenditaral resource requirement.
6. Develop the project network.

2.2.7 Developing the work breakdown structure

According to Elbeltagi et al. (2012) the Work Brdalwn Structure is described as a hierarchical
structure which is designed to logically subdivialethe work elements of the project into a
graphical presentation. The full scope of worktfte project is placed at the top of the diagram,
and then sub-divided smaller elements of work ahdawer level of the breakdown. At the
lowest level of the WBS the elements of work isledhla work package. A list of project’s
activities is developed from the work package.

PMI (2008) summarizes WBS is a deliverable-orierdedomposition of the project scope until
a sufficient level of granularity enables easy mi&bn of all information required to execute and
manage detailed tasks.

The WBS identifies the tasks and activities thastrhe performed, but does not provide the
order in which they must occur (Oberlender, 200®grddition, once tasks have been identified,
the time and resource requirements must be detednf major problem in project planning is
determining how long tasks will take and what itlwost to do them. Inaccurate estimates are
leading causes of project failures, and missed targets are common causes of stress and
recrimination in project management (Lewi, 2001)cérdingly, the most useful tool for
accomplishing all of these tasks is the Work Breaka Structure (WBS).

WBS is important to create before the schedule. BSAdoes not contain the sequence of the

work packages and this is done later on in theddirey process. WBS shows the scope of the
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project in a graphic form allowing resource allegatas well as time and cost estimates. It is

misleading to develop a schedule before all wordkpges have been identified and agreed on

by the project team (Lewi, 2001).

Saleh (2005) states that prior to beginning thegse of project scheduling it is mandatory to

establish what is known as work break down strec{dvBS) of the specific project. It is very

strong tool to establish sound scheduling to thst weorking projects. The following are
fundamental characteristics of WBS:

1. It identifies all work to be done in the projegaphically, so that it can be reviewed by all

stakeholders to ensure that nothing has been tergot

2. It provides a graphical representation of thegpeg(or magnitude) of the job. This is important

because people are sometimes surprised at theestisiates you give them, and this helps
them see why the job is going to cost as much ashgwe said it would.

3. The WBS provides the basis on which resourdgasents are made.

4. It allows you to estimate working times for eaask.

5. Knowing the working times then allows us to a#te labor costs for all work, so that a labor
budget for the project could be developed. The gimlso provide the basis for developing a
schedule.

6. You can also identify material, capital equiptemd other costs associated with each activity

(such as insurance costs) (Saleh, 2005).

2.2.8 Project Activities
The Building block (the smallest unit) of a WBStiee activity, which is a unique unit of the
project that has a specified duration. An activetydefined as any function or decision in the
project that: consumes time, resources, and cdiselfBgi et al., 2012). In the activity definition
process the WBS work package deliverables are durtihoken down into smaller schedule
activities that can be scheduled and monitoredndutihe project duration. According to PMI
(2004) in large multiyear projects with thousanfip®@ople working on the initial planning the
top — level activities are usually created by aogmoup. Other team members until then further

develop these levels and break them into lowevel lactivities.

The short — duration activities have a definitgrtsand finish time, have costs assigned and
spend resources (Pinto, 2007). A single person dalisaipline within the organization is

responsible for the work described in the activithese activities are not a part of the actual
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WBS structure but the structure offers a framewiorkdefining these activities for the project
(Haugan, 2002).

Activity lists from similar projects in the past arstandard list can be used as template for new
projects. The template can also include furtheormftion on resource skills and the requisite
hours of effort, reference to risks and possibleptharacteristic information needed in activity
definition (PMI, 2004). Activities are classified three types (Elbeltagi et al., 2012).

Production activities activities that involve the use of resources sushlador, equipment,
material, or subcontractor. This type of activitees be easily identified by reading the project
the project’s drawings and specifications. Examples excavation, formwork, reinforcement,
concreting and other associated works. Each praduetctivity can have a certain quantity of
work, resource needs, costs, and duration.

Procurement activities: activities that specify time for procuring materials or equipments that
are needed for a production activity.

Management activity: activity that are related t@anagement decisions such as approvals,
vacation and others.

Project Work Breakdown Structure
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Figure 2: Typical Work Breakdown Structure
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2.2.9 Activity Duration Estimation

The scheduling process starts with estimating hamvg leach activity will take to complete and
respond to the question “When will it be accomm@d®’ Activity duration signify the total
elapsed time which means the time for the work @og additional waiting time. Activity
duration estimates are based on the assumptiothéatvill be completed with normal working

methods, during normal working hours and normalr®ss days (Gido and Clements, 2003).

The ideal situation would be to have the persofopming the job estimating the duration. This
creates commitments to the work and avoids biasveder, in large multi year projects in
particular involving hundreds of people, this wouldt be possible. Here each organization or
subcontractor designates a responsible person te riiee duration estimations for all the

activities the organization or subcontractor ipoessible for (Koivisto, 2010).

The activity duration estimate is always directhkéd to the available resources in the project
and estimation must always be based on the resotine¢ will be expected to be used on the
performance of the activity. This should be asis@ial as possible, not too pessimistic or
positive. People sometimes perform to expectatimmce if the duration estimation is too
pessimistic and set to 10 days, the activity m&g the whole 10 days even if it could have been
done in a shorter time. The activity estimationtgtianot include a lot of extra time for things

that could go wrong (Gido and Clements, 2003).

Gido and Clements (2003) further states duratitimesion is always somewhat uncertain. Past
work and experience can be used as a guide arahyhtst estimation. What worked in the past

might not work right now due to for example diffeteexternal factors. Duration estimations for

some tasks will be spot on, some will be delayeadofte reason or another and some activities
are performed faster than expected. Over the duraif the whole project these delays and
accelerations sometimes tend to cancel each otltefFor example, one activity can take two

weeks longer to complete but two activities preegdi took each one week less to complete
than expected and this way cancelling each othter ou

The entire project also requires a start and cotmopldime. These times can also be dates,
usually the completion times is a date that isestah the contract. Creating the project schedule
can begin from the completion date when the pragdue to end and worked from there until

the start date can be defined. Alternatively thggmt schedule creation can begin from the start
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date and be built from there until the completiatedis defined. Often in practice both the
completion date and the start date are definelercontract and the project schedule is created
either form the beginning or the end but is restrdi by both the start and completion dates
(Gido and Clements, 2003).

2.2.10 Activity Resource Estimation
Activity resource estimation is to define the apprate resources whether it is material,
equipment, facilities or personnel to perform tleévities in a work package. The budget of the
project often dictates how much resources aresgiodal. Resource estimation is closely knitted
with cost estimation and budgeting process (PM0420

Available resources for the use of a project aterofimited. Several different activities may
require the use of same resources at the samespiareand therefore are competing for the use
of these resources. If there are not enough ressdioc all the activities some of them may have

to be rescheduled until the necessary resourcesvai@ble (Gido and Clements, 2004).

2.2.11 Time Contingency
The main goals of any successful construction ptajeanagement system(s) are to complete the
project on time, within the planned budget, anchwite required quality limits. The three goals
are inter-related where each of them is affectarg] being affected by, the others. In order to
meet the time deadline of a project, an accuraiediding should be sought. Due to the unique
nature of construction projects, time contingeney groject uncertainty are essential for
accurate scheduling, which should be flexible emoug accommodate changes without
negatively affecting the overall duration of thejpct. It is essential to allocate a contingency
value to both cost and time (Touran, 2003). Yetrehare situations where there could be delays
in activities that result in a delay in the oveqaibject duration. These delays will consequently
have a negative impact on the quality and budg#teproject (Dalia et al., 2009).
After the proper time estimation of projects is cegsfully completed it is very essential to
consider some unexpected risk factors that affectnal working environment. Therefore,
estimating time contingency is seen as a majoofadr achieving a successful construction
project time. Although several industrial sectoeveloped and used software for estimating
time, and cost contingencies in order to minimie&ags and over budget, yet limited efforts are
reported in the literature in the area of predgtirme contingency in the construction sector
(Dalia et al., 2009).
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It is an amount of money or time (or other resosyclded to the base estimated amount to
achieve a specific confidence level or allow foahes where experience shows obligation. It
can also be defined as the budget that is set tsigpe with uncertainties during construction
Or the amount of money or time needed above thea® to reduce the risk of overruns of
project objectives to an acceptable level to thganization (PMI, 2000). Department of
Treasury (United States 1993) identified two majategories of contingency for construction
projects: (Dalia et al., 2009).

i. Design Contingency — it addresses the changesgithendesign process for factors,
such as incomplete scope definition and inaccutdogstimating methods and data
(Clark & Lorenzo,1996).

il. Construction Contingency- it addresses the chadgesg the construction process.
Under a traditional procurement arrangement, thetraot typically contains a
variation clause(s) to allow for changes and prexdadnechanism for determining and
valuing variations (Staugas, 1995).

Most engineers, planners and agencies depend anettgerience to estimate cost and time

contingency. The contractor’s contingency was regmeed as a fixed percentage of the contract
value or as a percentage of total project costuoattbn. Smith and Bohn (1999) estimated the
contingency as 5-10% of the contract value. Ondtieer hand Park and Pena-Mora (2004)
estimated time contingency as 20% of the projecatthn (Dalia et al., 2009).

Documents from various contractors and consultargaged in low volume rural road

constructions engineer’s used 5-10% of time antl @@#tingency to road constructions.

2.3 Project Scheduling
The two terms, planning and scheduling, are oft@ught of as synonymous. However, they are
not. Scheduling is just one part of the planninfpref Mubarak (2010) explains that schedules
are the result of asking “when” during planning.h&auling is part of the Project Time
Management process (Project Management Institnte, 2013). The table 2 below shows four

different definitions of scheduling.
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Table 2: Defining scheduling

References Definition of Scheduling

(Popescu,1995) “Scheduling is defined as the psoogsassigning the schedule start

and finish calendar dates to all or a group ofvéiets that belong to

}*)

project.”

(Project Management “...the process of analyzing schedule activity segaen schedul

D

Institute, Inc., 2013) | activity durations, resource requirements, and daleeconstraints to

create the project schedule.”

(Mubarak, 2010) “Scheduling is the determination tbe timing and sequence pf
operations in the project and their assembly toe gilie overal

completion time.”

(McCarthy & “...the real time of the activities and the projeistgletermined as the

McCarthy, 2010) | result of the resources assigned to activities.”

The purpose of scheduling is to provide a “roadnthpt represents the delivery of the project
scope over time as defined the project team (Pr&jacagement Institute, Inc., 2013). Kerzner
(2013) explains that a schedule is a plan showingnnactivities or accomplishments will be
started and / or completed. The primary objectivecbeduling is to coordinate activities to

complete the project with the: best time, least eosl least risk (Kerzner, 2013).

2.3.1 Developing Schedule

According to Moneke (2012) without scheduling, mgera cannot be certain that they are
actually processing towards their goals. It cowddshid that scheduling put the plan on calendar
basis. Therefore, a time schedule outlines theeptayork program; hence, it is a time table of
work planned. Development of accurate work schedude a challenge to managers due
incompetence into consideration the factors thégcafwork scheduling. Construction project

with effective work schedule is a recipe for pragrenonitoring and control as it depicts the

activities to be executed on a time scale.

Based on the practice standard developed by thedPrblanagement Institute (2007) in the
process of developing schedule the first stepsealerting a scheduling method and a scheduling

tool. The schedule model is formed as specificqmtoglata is inserted into the scheduling tool.
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The scheduling methods provide the framework wkidedule models are developed. Example
of scheduling method is the Critical Path Metho@$trcommonly used method).

The scheduling tool provides the means gusiithg various parameters and components
that are typical in a modeling process. The schmgltool includes the capability to:

Select the type of relationship, such as finislstart or finish-to-finish
Add lags and leads between activities

Apply resources

Add constraints

Capture a specific schedule as a baseline or tacetdule

-+ £ & &

Change various parameters within the schedubelel such as imposing a different
project completion date in an attempt to shortes dierall project duration to analyze
the impact that these changes would have on thegbrschedule

+ Compare the most recent schedule against the pieioe or against a target or baseline
to identify and quantify trends or variances.

By inserting specific project data, such as atéigj durations, and resources into the scheduling
tool the schedule model is created. The scheduldehtben produces project schedules, which
contains the planned dates for completing projetiviies. In this way the schedule model
provides a tool for analyzing alternatives. Onde thodel is developed, it should be updated on
a regular basis to reflect progress and changege(rManagement Institute, 2007). This
practice standard refers to the scheduling engomulpted with project data as the schedule
model. However, in general practice the printedhedlale and the schedule model are both
referred to as the schedule (Project Managémstitute, Inc., 2013).

There are different tools to help scheduling preces construction; According to PMI the
followings are the most common used in construdtoistry

1. Mathematical analysis method: it involves caltinlg theoretical early and late start finish
dates for project activities without regarding aagources pool limitations.
+¢ Critical Path Method (CPM): calculates a singléedministic early and late start and finish

date for each activity based on a single duratstimate.
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« Program Evaluation and Review Technique (PERT):s useweighted average duration
estimate to calculate the activity durations.

¢+ Graphical Evaluation and Review Technique (GERTaws the probabilistic treatment of
both network logic and activity duration estimafBaleh, 2005).

2. Duration compression is a special case of mathealatinalysis that looks for ways to
shorten the project schedule without changing tiogept scope.

¢+ Crashing: in which cost and schedule tradeoffsasayzed to determine how, if at all, to
obtain the greatest amount of compression for ieastmental cost.

¢+ Fast tracking: doing activities in parallel thatwidbnormally be done in sequence.

1. Simulations: it involves multiple project duratiométh different sets of activity assumptions.
Monte Carlo simulation analysis method is the comrmioe.

Simulation methods are usually built to forecastastain outcomes and then to select the most

attractive of feasible outcome scenarios from tluadeulated to inform decision making. Monte

Carlo simulations are applied to project netwoi®®§ and PERT) to output results from large

number of trials. The output is then analyzed stiatlly to predict the most likely durations and

completion date for any project activity the proitigbof specific targets being achieved (Saleh,

2005).

Therefore in order to use simulations to the puepaisthe duration estimating of activities it is

mandatory to answer the following risk associateatial questions

*
0.0

What are the risks associated with achieving sjpeoifst and time targets?

*
0.0

What impact do changes in time of an activity hamehe whole project?

*

» When can the project as whole be completed?

L)

Can it be delivered on time?

R/
°

The general scheme of Monte Carlo simulation if®bsws

* Generate random values for each of activity dunatiih in critical path of the project.

» Add each series of random values to arrive the potgect durations.

* The expected duration of this project will be therage of these values.

The random value for each selected activity = R@nt) * (period1-2) (1)

Determining the number of iterations
The Monte Carlo method provides an estimate ofettygected value of a random variable and
also predicts the estimation error.

The total errok is given by:
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€T30/ (N) ettt e (Equation 2)
Where, @ is standard deviation of the random véejdt is the number of iteration.
The probability of the iteration’s error should &&minimum s possible to 0.2%.
Most road construction projects follow common thesto achieve workable plan and schedule.
At the beginning of the project execution projecanagement team develops WBS. After
achieving the first step network diagram will beared. This will help to achieve the project
critical path. Then the resource allocation to ¢hiéical path will be done based on the above
project analysis. Finally by converting the abowalihgs to bar charts the project management
team will develop spending and earned value baselio project resource flow forecasting. The

figure below illustrates the above work flows objects (David, 2001).

2.3.2 Resource Allocations and Management

In planning and scheduling of a construction priggbe major factors that affect are resource
allocation and management. These should carefuiblyae in order to achieve successful
delivery of the project goals. The word resourceuged in many ways. In construction
management the term is used to indicate three wadésg human, materials and equipment
(Saleh, 2005).
According to Saleh (2005) human resource can behdurclassified into two as direct and
indirect. Direct human resources are hired to eteeeu specific task or activity (carpentry,
mason, iron workers electricians and foremen).reedihuman resources are hired and tied to the
projects but not connected to the specific taskaativities (superintendents, engineers, project
managers and secretaries).
Materials resources are direct inputs to the probdns of the project deliverables which are
standardized in the contracts. Its managementfinatkas the planning and controlling of all
necessary efforts to ensure that the correct guaiit quantity of materials and equipment are
appropriately specified in a timely manner, areaot#d at a reasonable cost, and available when
needed (Lewis, 2011).
There three important objectives of materials manant are as follows (Saleh, 2005).

1. Ensure that materials meet the specifications ama@mhand when and where required.

2. Obtain the best value for purchased materials.

3. Provide efficient, low cost transport, security astdrage of materials at constructions

sites.
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Equipment resources: are tools that are used aonisty in production process of the project
deliverables. Equipment resources are dividedtinto

1. Movable construction equipments: these type ofggents are used for the construction
process but is not permanently installed. Examplkilbzers, backhoes, cranes, forklifts
and some other.

2. Immovable equipments: this type of equipment anderads stays permanently in the
projects after completion. Examples of installedipment are heat pumps, emergency
generators, equipment installed in kitchens andagingr

Hence, based on the resource need to works todmited, the planning and scheduling should
be done properly with a very precise skill. Thatame resource assignment plays the most
significant role in the scheduling of works, keapin mind well thought is well done. In general
resource allocation is the major considerationlémmping and scheduling of road constructions
(Saleh, 2005).

2.4 Planning Versus Scheduling
Mohammad (2014) declares that understanding thmcli®n between planning and scheduling
can best be approached by first defining manageraedtbriefly reviewing the functions of
management, which includes planning - paramountheffunctions. Most authorities define
management as the establishment and maintenarare internal environment in which people
working together in groups can perform effectivetyd efficiently to attain group objectives. In
addition to operational functions such as marketinganufacturing, finance, engineering,
construction, or some other endeavor, managersrpedeveral functions which are common to
all managers. These managerial functions are pignrorganizing, staffing, directing, and
controlling. These functions frequently overlapr leexample, as group members plan to attain
their objectives, they must often consider the adey of the organizational structure, staffing
availability, or some other function of managem@&aleh, 2005).
Planning establishes what, how, where and in whderowork will be performed, while
scheduling sets forth who and when. Constructianmhg is the development of a feasible
operational design for completing the work. Thecpss involves the selection of work sequence
and methods, and provides information for the saleg process. Scheduling determines the
timing and specific sequence of tasks necessacgny out the plan. The schedule is a result of
the planning process and reflects the selected plaarefore, an inability to schedule stems from

a reluctance or incapacity to plan (Saleh, 2005).
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2.4.1 Planned Schedules and its Impacts

According to Abbas (2006), late completion of wods compared to the planned schedule or
contract schedule is what is known as delay. Detayurs when the progress of a contract falls
behind its scheduled program. It may be causedciyparty to the contract and may be a direct
result of one or more circumstances. A contrachylbbs adverse effects on both the owner and
contractor (either in the form of lost revenues exttra expenses) and it often raises the
contentious issue of delay responsibility, whichymasult in conflicts that frequently reach the
courts. A cost overrun occurs when the final cdsthe project exceeds the original estimates
(Constructability, 2002).

There is a relationship between schedule, the sobpsrk and project conditions. Changes to
any one or more of the three can affect the colte@project and time of completion. It has been
argued that it is necessary to create awarenessauges of project schedule delays, their
frequency, and the extent, to which they adversdfgct project delivery (Constructability,
2002).

Planning and scheduling have direct relationshipgk delays which eventually cause cost and
time overruns of the project. Therefore the remedigpossible cost and time overruns should be
thought while one is preparing plan and schedukepiooject (Constructability, 2002).
Furthermore Assaf et al. (1995) in a review of literature, extracted and reported that a survey
data consisting of 39 top root causes of schedopacts for schedule delay have been sorted out
as a major civil works construction worldwide anchis slightly modified version classified as:
materials, manpower, equipment, financing, envirentn changes, government action,
contractual relationships and scheduling and cdimgatechniques. Accordingly, table 3 ranked
top 39 root causes of schedule impacts as per Agsal (1995) determination the relevant
causes of delay grouped under this heading wasllisbre appropriately as follows.

Table 3: Ranked top 39 root causes of scheduledta@a per (Assaf et al., 1995).

Rank Major causes for schedule delay

1 Underestimation of cost of projects

Delay in honoring payment certificates

3 Underestimation of complexity of projects
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4 Lack of applying contractual tools (liquidatedvadege or acceleration of work)
against subcontractor

5 Difficulty in accessing Bank credit

6 Poor supervision

7 Poor Professional Management

8 Fluctuation of prices

9 Underestimation of time for completion by contoais

10 Lack of effective managing and controlling sufitcactor

11 Extreme quantity changes to meet field condition

12 Construction methods

13 Delay in instructions from consultants

14 Shortage of unskilled labor

15 Poor management of the project changes

16 Late deliveries of materials

17 Poor management of project site

18 Lack of Program of Works

19 Delay by sub-contractors

20 Poor design

21 Breakdown of construction equipments

22 Client initiated variations

23 Obtaining permit from municipality

24 Insufficient communication between parties

25 Public holidays

26 Shortage of skilled labor

27 Accidents during construction

28 Risk response planning prepared

29 Unskilled equipment operators

30 Discrepancy between design specification anttistals

31 Dispute among contracting parties

32 Conflict in work schedule of contractor

33 The project completed on the original (planrsdhedule
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34 The project completed with the planned budget
35 Unfavorable Site conditions

36 Foundation conditions encountered on site

37 Bad weather conditions

38 Mistakes with soil investigations

39 Delay in claim approval

Schedule impacts are incidents happened in prdjeateventually causes counter effects to the
base line schedule (Frank et al., 2007).
+ Types of Schedule Impacts
v Delays

A delay is an event that prevents the contractoosnfcompleting the work within the
contractually specified performance period Wickwateal. (2003) a slowing down of the work
without stopping it entirely, triggered by somethiother than a formal directive from the owner
to stop work (Frank et al., 2007).

v Classifying Schedule Delays

Once recognized that an event has occurred ingHridt completion of a project that differs

from the established schedule of record, whichmi@hy has an impact on the schedule and is
attributable to a party, the next step is to cfggbie delay, so that a schedule impact technique
can be applied. Delays are classified into onéheffbllowing three categories: excusable, non-

excusable and concurrent (Mohammad, 2014).
v Disruptions

A disruption can be defined as an impact that satee contractor’s planned work sequence or
flow of work expected at the time of bidding, whiasults in increased difficulty, cost, and/or
time (Bramble et al., 1990). As opposed to deldgsnages associated with disruption are likely
to be increased labor costs due to inefficiency #rctivation/deactivation of increased

manpower, and additional equipment costs (Moham2@t4)
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v' Change

Another major type of potential schedule impactwimes changes. When a contractor takes on
any type of work that deviates from the originahtact, or from the scope of work or plan of
action reasonably anticipated under the contraattrsults in an increase in performance time,

the contractor may seek an adjustment (Frank,e2@07).

v' Suspensions

A suspension of work is a written directive by thener to stop all work on the project, either

because the contractor has failed to perform iom@ence with contract documents, or at the
owner’s convenience. Work will not continue unkietowner has raised the suspension of work.
A cost and time adjustment shall be made for aspesion of work ordered by the owner, as
long as the contractor was not responsible forstipension of work. As opposed to a pure
delay, when an owner issues a suspension of whekcontractor is also entitled to equitable

adjustment for profit (Mohammad, 2004).

v Termination

Termination is a permanent stoppage of work obak portion of the contract and the contract
is terminated. For a party to possess the righttéamination, a termination clause must be
specifically included in the contract. Most contsaallow the owner the right to terminate the

contract, while some contracts grant the contratiisrright (Mohammad, 2004).
2.5Risk Management Plan and Identification

2.5.1 Definitions and classifications of Risks
Webster’'s dictionary defines risks as “the possibilof loss, injury, disadvantages, or
destruction”. Jaafari (2006) defined risks as thposure to loss / gain, or the probability of
occurrence of loss / gain multiplied by its respectmagnitude. He further elucidate that events
are said to be certain if the probability of theacurrences is 100% or totally uncertain if the

probability of occurrence is 0%. In between thedeemnes the uncertainty varies quite widely.

The Association of Project Management (2004) arghasrisks arise when uncertainty has the
potential to affect objectives, and defined themteas “Any uncertain event or set of
circumstances that, should it occur, would likeedfiect on one or more objectives”. There are

uncertainties that can not affect objectives, anuiclv are therefore not risks. It is this
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relationship between risk, uncertainty and objedithat makes risk management such an
important contributor to both project success andiriess benefits (Hillson, 2006). Oxford
dictionary define ‘Uncertainty’ as the state ofrgpiuncertain and, a thing that is uncertain or

causes one to be uncertain.

The definition of a risk given by Hillson (2006) &sn uncertainty which if it occurs would
affect one or more objectives” also allows inclusad opportunities as well as threats within the
risk process, since an opportunity is simply aneatainty with a positive effect on an objective.
Thus, uncertainty is always present, even wherrnmétion is perceived as complete (Smallman,
2000).

Risk can also be defined as the product of the ghitity and the eventual impact of a hazard
(Smallman, 2000). Hazards can be defined as thtegtsople and the things that they value. In
other words, risks are the product of the probgbdr likelihood of an undesired event and the
consequences of that event. In the context of aaioweal risk management, uncertain events are
usually considered as hazards, with the potertidiave negative effects. However, uncertain
events can also give attractive opportunities withsitive effects. Including these positive

opportunities is a rather modern extension of tbenrmon understanding of risk and risk

management (Staveren, 2006).

Risk classification is a significant step in thekrmanagement process, as it attempts to structure
the diverse risks affecting a construction projéatcording to Smith et al. (2006) all project
risks can be divided into three main categoriesivikm risks, known unknowns and unknown
unknowns. The difference between the categori¢seiglecreasing ability to predict or foresee
the risks. A known is an item or situation contaghino uncertainty. Unknowns are things we
know but we do not know how they will affect us. klhown — unknown is an identifiable
uncertainty. An unknown — unknown is simply an itensituation whose existence has yet to be
encountered or imaged. Taking into account the gty of the occurrence and the
consequence for project objectives, those eventshidve high probability and high impact are

subject to risks management.

The PMI (2000) classify risks as internal or exétrinternal risks are those that arise within the
scope and control of the project team. Most interisiks can be referenced to a specific project

document such as a cost estimate or a scheduénadtrisks usually refer to items that are
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inherently variable external risks are items theg generally imposed on the project from
establishments beyond the limits of the projederictions with regulators are typical external
risks. Funding constraints and restrictions areiotommon external risks. External risks tend to

refer to items that are inherently unpredictabledanerally foreseeable (Caltrans, 2007).

The risks for infrastructure projects, accordingYtyjie (2001) have a wide range of sources

and can be classified into the following broad gates:

a. Technical, quality or performance risks such asleympent of inexperienced designers,
changes to the technology used or to industry staiscdduring the project.

b. Organizational risks such as cost, time and scdgectives that are internationally
inconsistent, lack of prioritization of projectsadequacy or interruption of funding, and
resource conflicts with other projects in the oiigation.

c. External risks such as shifting legal or regulaterwironment including institutional
changes, poor geological conditions and weathecefmajeure risks such as earthquake
and floods.

d. Project management risks such as poor allocatiotind and resources, inadequate

quality of the project plan, poor use of projectagement disciplines.

In addition to the above, Caltrans (2007) includesign, construction, environment, and right of
way risks in its classifications. Hassan (2005patxludes planning and selection, financial,
contractual, site, resource, technology, commuioioat risks in its generic checklist for

transportation projects.

2.5.2 Risk management planning
Possibly risks that are involved in constructiorvienment include external risks such as
weather risks, and internal risks such as constnuctesign risk. The typical losses of these risks
are generally relevant to project delay, projecstcoverrun, and poor quality of work
(papageorge, 1988). Thus, there is a consideraddel mo incorporate the risk management
concepts into infrastructure construction practice order to mitigate or eliminate risk
consequence and enhance the performance of prgjesegaye, 2009). Risk management is
recognized as an essential tool to tackle the takl uncertainty associated with projects at all
levels. Moreover, significant improvement to constion project management performance may

be achieved by adopting the process of risk manage(hiillson, 2006).
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Shehu and Sommerville (2006) defined risk managém@me@ process of controlling the level of
risk and to mitigate its effects. Nummedal et #4B96) define risk management as a systematic
approach for identifying, evaluating and respondimgisks encountered in a project. Kerzner
(2003) defines same as the act or practice of iigerd, analyzing, and evaluating risk. Angelo
and Day (2001) see risk management as an impoptmtof any project that limits delays,

budget overruns, and claims between parties.

The overall objective of the risk management precdssto maximize the opportunities and
minimize the consequences of a risk event (ShekduSammerville, 2006). Dealing with risk

involves planning for risk, assessing risk issudeyeloping risk handling strategies, and
monitoring risks to determine how they have changddl (2000) proposed six major processes
for risk management these are risk management iplgnrisk identification, qualitative risk

analysis, quantitative risk analysis, risk respopkening, and risk monitoring and control.
According to PMI (2004) the typical risk managemprdcess has the following steps, which are

undertaken iteratively throughout the project tfele.

2.5.3 Risk management planning
In this phase, the scope and objectives of thepiiskess are defined, the techniques and tools to
be used, the thresholds of acceptable risk to waristakeholders are stated, roles and
responsibilities are detailed. The planning procglssuld be completed early during project
planning phase is a risk management plan, whichtiftess and establishes the activities of risk
management for the project.

Each risk plan should be documented, but the lefvdktail will vary with the unique attributes
of each project. Large projects or projects witghhievels of uncertainty will benefit from
detailed and formal management plans that recbaspécts of risks identification, risk analysis,
risk response planning, and risk monitoring andtr@bnProjects that are smaller or contain
minimal uncertainties may require only the docuragah of a red flag item list that can be

updated at critical milestones throughout the mtojievelopment and construction.

2.5.4 Risk identification
Risk identification is the process of systematicahd continuously identifying, categorizing,
and assessing the initial significance of riskoasged with a construction project (Al-Bahar

and Crandall, 1990). Risk identification involvedemtifying, categorizing and recording
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potential risks, together with information on theause(s) and possible effect(s), which might
affect the project objectives (Shehu and Sommexvi#006). It is the first step of the risk

management process. It is aimed at determiningnileains those that may affect the project.

Ward and Chapman (1995) suggest that it is ofte@htkat the real risks in any project are the
ones that the project team fails to identify. Jaaki1998) explains that risk identification at the
operational level is very effective and can helphwon-the-spot improvements and day-to-day
management. Tasmania (2002) also suggests thatebe$is can be properly managed, they
need to be identified. One useful way of doing tisigefining categories under which risks
might be identified: for example, in terms of ris&sternal to the project and those that are

internal.

Risk identification is ideally carried out duringet appraisal of the project, although it can be
carried out at any stage of the project (Smith,9)9% should also be performed on a regular
basis throughout the project (Duncan, 1996). Tlpeat® of risk identification process include the
project objective, risk management scope and phainhastorical related the project. The project
related document, project participants and eventsiroing in the scope of project are some
sources of information used to identify risk (Ales2001). It is desirable to identify risk based

on the determined objectives, which are generalbted to time, cost and quality aspects.

The identification process will vary, depending tre nature of the project and the risk
management skills of the team members, but mositifamtion processes begin with an
examination of issues and concerns created byrtjegb development team. These issues and
concerns can be derived from an examination of gitegect description, work breakdown
structure, cost estimate, design and constructatredule, procurement plan, or general risk
checklist. This is practical way of addressingldrge and diverse numbers of potential risks that
often occur on highway design and construction gutsj Risks are those events that team

members determine would adversely affect the pr¢@altrans, 2007).

After the risks are identified, they should be gat&zed into groups of like risks. There are
several approaches to categorizing projects rigkisrisk source (Jaafari, 2001). In general, the

sources of risk in construction projects may bed#ig into three groups:

a) Internal or controllable risks. For instance, desigonstruction, management and

relationships)
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b) External or uncontrollable risks. For example, fio@, economic, political, legal and
environmental.

c) Force majeure risks.

2.5.5 Risk in Construction Projects
According to Turner (1992) a project is an endeamowhich human, material and financial
resources are organized in a novel way; to under@akunique scope of woke of given
specification, within constraints of costs and time as to achieve unitary, beneficial change,
through the delivery of quantified and qualitatejectives. The definition suggests three key
targets of the project that means time, costs amality, which are to be in focus when
undertaking the project. It also highlights the ortance of efficient organization of available

resources in order to achieve a good final result.

Flanagan and Norman (1993) emphasize two aspeetsyafonstruction project: the process that
means project phases, and the organization, thansn@roject actors. From the process
perspective, any construction project comprisearaber of sequential phases. Different authors
suggest a different number of project phases (Chapamd Ward 2003, Flanagan and Norman
1993, Harris et al. 2006, PMI 2000, Smith et alO&0 The simplest approach identifies two
main phases — project development and project mmgheation. These two can be further
detailed and developed into a larger number of ehathat means feasibility, design,

procurement, construction, commissioning, and dpmera

Another important aspect of the construction precés project organization. Different

participants are usually involved in a constructiproject. These are clients or owners,
consultants, contractors, sub-contractors, manufacs and suppliers, local authorities, funding
organizations and others. The more participantsareinvolved, the more complex the task of
project management becomes. In this research tha@e groups of construction industry actors

are in focus; clients, contractors and consultants.

According to PBL (1987), a client is a party thafrrees out or assigns others to carry out
construction. There are two main groups of consibacclients: public and private. Privately

owned companies undertake the projects to makefd. grhe public sector includes the central
government and local authorities and undertakeptbjects to provide a public service and/or

benefit to the citizens. A contractor is an orgatian that provides a service for the client, that

37| Jimma University, MSc Thesis in Construction Engirieg and Management



means executes the construction works. The contraafjanizations have different complexities
and provide different ranges of services. The rofeconsultants is to assist clients and

contractors and provide engineering services.

The environment within which decision-making takg#ace can be divided into three parts:
certainty, risk and uncertainty (Flanagan and Norm#993). According to Flanagan and
Norman, certainty exists only when one can spesxgctly what will happen during the period
of time covered by the decision. This, they conetlidof course does not happen very often in
the construction industry. Uncertainty, in contr&strisk, might be defined as a situation in
which there are no historic data or previous hjstetfating to the situation being considered by
the decision-maker; in other words, where the 8itnas ‘one of a kind’. Bennett and Ormerod
(1984) argue that uncertainty is endemic in cowsibn and needs to be explicitly recognized by

construction managers.

Due to their dynamic nature, projects change caotisly. Thus a great amount of risk and
uncertainty is involved in construction activiti@Shapman and Ward, 2004). This uncertainty
may have a significant impact on the project oljest and, therefore, has to be properly
managed by the project actors during the wholeeptdjfe cycle. Many time and cost overruns,
according to Perry and Hayes (1985) are attribet&bleither unforeseen or foreseen events for
which uncertainty was not appropriately accommatlatehompson (1992) also identified an
effect of risk on construction projects as failtmeachieve the required quality and operational

requirements. This is in addition to cost and towerruns which other authors also identified.

Perry and Hayes (1985) have identified risk soumesonstruction at the pre-contract stage to
include design risk, competitive tendering riskyder evaluation risk and estimating risk among
others. In addition, they also identified risk fast at the post-contract stage to include physical
risk, site condition, inclement weather, legal riskvironmental risk, logistic risk, political risk

financial risk and contractual risk among others.

Hassun’s (2005) and Caltrans’ (2007) categorizaiotihe sources of risks include planning and
selection risks such as inadequate project planamg inefficient project delivery system;

financial risks such as funding risks; design rigianstruction risks; external risks such as price
escalation; environmental risks such as incom@atéronmental analysis; contractual risks such
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as ambiguities in contract formation process; mtojmanagement risks such as lack of

coordination/ communication; and force majeuresisich as severe weather.

Abdou (1996) classified construction risks intoelgroups that means that construction finance,
construction time and construction design, and esiird these risks in detail in light of the
different contractual relationships existing amahg functional entities involved in the design,
development and construction of a project. Nevégtise one major area where significant
improvements could be made is in the eliminatiod aduction of risk at the design stage
(Waldron, 2005).

2.5.6 Risk classification

Risk classification is a significant step in thekrmanagement process, as it attempts to structure
the diverse risks affecting a construction projéctorder to manage risks effectively, many
approaches have been suggested in the literaturdaissifying risks. Perry and Hayes (1985)
presented a list of factors extracted from seveoairces which were divided in terms of risks
retainable by contractors, consultants and clie@tsnbining the holistic approach of general
systems theory with the discipline of a work breakd structure as a framework, Chapman
(2001) grouped risks into four subsets: environmerdustry, client and project. Of the 58
identified risks associated with Sino-Foreign camgion joint ventures, Shen (2001)
categorized them into six groups in accordance thi¢hnature of the risks, that means financial,

legal, management, market, policy and politicakvali as technical risks (Tsegaye, 2009).

2.6 Constructability

According to Russell et al. (1993) highway condinrc projects are characterized by among
others changes of design, cost overruns, and teteysl Constructability is seen as one of the
best solutions to these problems where it has dstraiad the potential to minimize the number
and magnitude of change, disputes, cost overrum$, delays during construction (Hassun,
2005). For transportation facilities and other eegred structures, constructability involves the
incorporation of knowledge is demonstrated in #m@lity’s design. The need for an early start in
incorporating construction knowledge is demonstrditg the fact that opportunities to influence
cost and quality diminish with the passage of taoeing the life of the project (Construction
Industry Institute, 1986).
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Folk (2005) characterized constructability probdeas a project risk affecting the expectation
interests of the contracting parties. On the oltzard, when constructability problems are rooted
in some aspect of the project’'s design, and thasblgms are not discovered until after
construction commences, then costs and delays eaxpected to occur. When the contracting
party’s expectations are frustrated, the groundwa® been laid for future claims and disputes

with the design team.

Further, Folk (2005) emphasized that constructgbpiroblems arise from faulty drawings,
incomplete specifications, and adversarial relaigos between owners, designers and
contractors. These problems result in poor quatityeven litigation. Poor quality in design or
construction can require rework. Rework “the unseaey effort of redoing a process or activity
that was incorrectly implemented the first timepigally accounts for 3-23% of contract values
(Love et al., 2004). This is a significant cost amal one wants to assume the cost or the
responsibility often leading a project into litigat. Strategies can be implemented to avoid these
problems. One of the most effective strategies usedlesign and construction firms is the
implementation of constructability programs. Constability practices not only ease the
construction, but they can shorten the scheduleraedidce the budget as well (Kriag, 2006). A
sound constructability program helps the designdrantactor work together in each stage of a
project to avoid confusion or misunderstanding KFaD05).

2.6.1 Definition of constructability
It is the proponent in the United Kingdom who anified the concept of “buildability” and
defined it as “the extent to which the design biudding facilitates ease of construction, subject
to the overall requirements for the completed bogd (CIRIA, 1983). Ferguson (1989) defines
buildability as “The ability to construct a buil@jrefficiently, economically and to agreed quality
levels from its constituents materials, componants sub-assemblies”.

“Buildability” stresses on integration of designdaconstruction to achieve the project goal by
enriching the knowledge of designers in constructaperations and involving construction
expertise in the design process (Hassun, 2005).Cmstruction Industry Institute (ClI) in the
United States proposed a similar concept to “bbildg” and labeled it as “constructability”.
Constructability is defined as “the optimum usecofistruction knowledge and experience in

planning, design, procurement and field operatiimnachieve overall project objectives” (ClI,
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1987). Constructability is also defined as a measafrthe ease or experience with which a

facility can be constructed (Hugo et al., 1990).

Constructability is often portrayed as integratougstruction knowledge, resources, technology
and experience into the engineering and designpodjact (Anderson et al., 1995). Eldin (1988)
states that “Constructability is the integrationcohstruction knowledge into all project phases
as an effective means for reducing the projectscastl the time required for its completion”.
Further, constructability may be described as ‘ahdity of project conditions to enable the
optimal utilization of construction resources” (@®@hor et al., 1986). Fisher (1997) defined
constructability as the extent to which the dedapilities ease of construction, subjected to the

requirements of construction methods.

Although all definitions are quite similar, the ohfion given by the Construction Industry

Institute (Cll, 1987) which says “The optimum ugeconstruction knowledge and experience in
planning, design, procurement and field operatiimnachieve overall project objectives” (ClI,

1987) is adopted in this studies.

2.6.2 Historical Background
Experienced construction personnel have providedutininto construction to enhance
constructability for many years (Edward, 1994). éed has it that Hamid, one of the
superintendents building the Great Pyramid, compiaito the pharaoh that the blocks coming in
were designed so large that installation into tffieal positions was too difficult, required too
many men, led to unsafe work practices, and tookdng. He also complained about the cutting
of the blocks at the quarry. The blocks were netgk true shapes, the surfaces were too rough,
and required much rework at the site to make thenitie blocks also arrived at the site too late.
The pharaoh, as a result of these complaints, tétsisn an aggressive constructability program.
He brought in Hamid to sit down with the designansl the block supplier. The designers were
forced to consider rigging and manpower constraiatsl accordingly reduced the size of the
blocks. The quarry had to improve their quality ttohand deliver on time. Further, the ensuring
pyramids were installed 13.50% faster at an ovesalings of 23.80%. These improvements
lasted until the lessons learned were lost andydesid construction went back to their old ways
(ASCE, 1991).
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Constructability was recognized in the mid seventien it first appeared in “Building and
Technology Bulletin”, and “Constructability-It Wosk (Proctor and Gamble, 1976). Then about
two years later, an NSF-ASCE (National Science Hation — American Society of Civil
Engineers) study identified constructability, amanber topics, as a specific research need for
structural engineering (ASCE, 1979). In 1983, thesiBess Roundtable published a series of
studies, collectively called the Construction IndysCost Effectiveness project (CICE), to
promote quality, efficiency, productivity, and casffectiveness in the construction industry.
This group of construction users intended the studd motivate the construction industry to
improve its work methods and costs effectivenasgsisummary report, “More Construction for
the Money” the Business Roundtable defined a probdad proposed actions to address it
(Business Roundtable, 1983). The problem defined that there is a lack of knowledge by
owners with respect to opportunities for costs ctidus and shortened schedules by integrating
advanced construction methods and material int@@ing, design, and engineering phases of

the project.
The actions proposed were:

+ Owners, individually, need to write contracts tgate contractors an incentive to mesh
engineering and construction expertise with thegss called “Constructability”, which
can often save 10-20 times the costs it adds tojaqt.

£ Owners, jointly, need to make concerted effort étplovercome the shortage of experts
in “constructability” by helping to develop traign materials and encouraging
universities and colleges to add facets of constmenanagement to their undergraduate
curricula.

+ The academia need to add “constructability” skilts undergraduate curricula in

construction management.

The Construction Industry Institute (CII) grew aitBusiness round table’s effort. Based at the
University of Texas, Cll also includes many owned @onstruction companies as well as public
and academic institutions. For many years, CllI tleel way in constructability research and
guidelines for implementing constructability. In daibn, local and regional groups of
construction users have been formed, resultingnaneased awareness of the benefits to be
gained through improved constructability programedqock et al., 2006). By 1991 this body of
work had grown to the point that the constructicamagement committee of the ASCE authored
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its “constructability and constructability programsghite paper”. This paper recognized the value
of constructability and summarized the best prastior implementing constructability programs
as “The integration of experienced constructionspenel into the earliest stages of project
planning as full-fledged members of the projectnteaill greatly improve the chances of

achieving a better quality project, completed ifesaanner, on schedule, for the least cost”
(ASCE, 1991). This endorsement by ASCE providedhfrr emphasis and credibility to

constructability, as demonstrated by the conceinddstry effort and academic research since

then.

2.6.3 Constructability Concepts in Highway Projects
Hassun (2005) argue that construction problemsterieced in the field can be costly and many
construction problems can be avoided with atten@on consideration of the constriction
process during the design phase. He further elsd®that changes orders, budget overruns,
scope growth, and even litigation, in some instancan be avoid by incorporating construction
knowledge in the design process. Constructabilgguires a systematic process to create
construction-oriented designs meeting the owneigept objectives in the areas of safety, cost,
schedule, and maintainability. The goal of congabidity is not to cheapen the design, change
the project objectives, or improve upon or takerosesigner’'s responsibilities. The goal of

constructability is to obtain broader knowledgdieainto the decision processes used in design.

Concept is a significant, distinct and executaliigective for enhancing constructability (Nima,
2001). Concepts are not specific or unique withpees to project type or organization. It
presents a desperate need and requirement to impinevconstruction project constructability
(O’Connor et al., 1987). The term and concept ofstactability has its origin with a series of
studies conducted by the Construction Industryitliist (Cll) in Austin, Texas. These studies
examined numerous projects around the country anddf that the design decision process
lacked the necessary construction knowledge ané@rexqze to realize the full potential of

constructability benefits without sacrificing theegrity of other design considerations.

According to Gibson et al. (1996) the constructgbitoncepts was born out of the realization
that designers and contractors see the same privgat different perspectives, and that
optimizing the project requires that the knowle@dae experience of both parties be applied to
the project planning and design processes. Theyestighat construction expertise would ensure

the following;
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i Reduce cost
ii. Shorter Schedules

iii. Improved quality

V. Enhances Safety

V. Better control of risk

Vi. Fewer changes orders and
Vil. Fewer claims

2.7 Rescheduling and Scheduling Updating
Rescheduling is common in project management, edpyedn the manufacturing industry
(Mohammad, 2014). Generally unexpected events adieraffect projects when necessary
treatments are not adopted. Therefore, the domisanés in rescheduling are how to adapt to a
changing environment and reschedule incomplete wodkresources.
A rescheduling problem consists of general schaduylroblems that develop after a schedule is
updated. Project information modifications and skie updating may generate additional
constraints due to the altered environment. Basedahedule updating results, rescheduling
must rearrange incomplete work and resources vgeifeerating a practical schedule that meets
the project goal. Compared to the manufacturingusiny, construction projects have more
unpredictable factors, such as environmental amdymtivity issues, that make maintaining
schedules difficult.
Although construction schedules are regularly updlatnd controlled during construction, few
studies have investigated the effects of reschegluissues on the rescheduling process.
Therefore, applying manufacturing rescheduling epig to the construction field is worthy of
investigation.
v Construction rescheduling

It classifies rescheduling problems and can be usedreference for construction rescheduling
problems. For classification details, refer to Yaeet al. The terms used in this study are quoted
from Vieira et al. as follows.
Rescheduling is the process of updating an exispngduction schedule in response to
disruptions or other changes. This includes arrofahew jobs, machine failures, and machine
repairs.

o Rescheduling environment identifies the set of jiblag the schedule should

include.
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o0 A rescheduling strategy describes whether or ndystion schedules are
generated.

o A rescheduling policy specifies when and how redahieg is done. The policy
specifies the events that trigger rescheduling.

0 Rescheduling methods generate and update produsciie@tules.

o Complete regeneration reschedules the entire sebpefrations (jobs) not
processed before the rescheduling point, includimgse not affected by the
disruption.

o Partial rescheduling reschedules only the operatdiected directly or indirectly
by the disruption.

v Construction Schedule updating

Identifying project changes due to actual progrissghe first task in schedule updating.

Environmental changes may require information modifons, which are represented as

parameter revisions. Additional constraints maydmuired. A schedule can be updated for the

following four activity types.

Finished activity Scheduling updating removes fieid activities from the rescheduling
activity list and retains information regarding w@adt progress and expenses to determine
the impact of project changes on the initial scled@he information for finished
activities must be corrected. If any inconsisteiscgiscovered, the causes, which may be
due to environmental factors or an incorrect praigilg assessment, must be
investigated.

In-progress activity in-progress activity may bee tprimary reason for requiring
rescheduling. Generally, in-progress activities dsn schedule updated by splitting
activities. Splitting activity means when a singdgsk activity is changed into various
activities in order to create convenience to theolhwork schedule. Non splitting
activities are when tasks in activity are partialgtualized then changing into various
activities would be inconvenient.

Changed orders and other risks can add new &esivib a construction project.
Although such additions sometimes significantlyuefice the initial schedule, these new
activities reflect real situations and resourceunmegnents. Parameters also define

information about these new activities.
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2.8 Ethiopian Context Planning and Schedulin

2.8.1 Ethiopia, general inlormation and brief history of roads
Ethiopia issituated in the Hoi of Africa, bordered by Eritrea to the North, Sudan to thesty
Kenya to the South, Somalia to the East and Djidtouhe Northea. With archaeological find
dating back more than 3 Wimn years, it is a place of ancient cult and currently known to kt
Land of Origin Among its important sites are Lalibela with it€k-cut Christian churches fro
the 12" 13" centuries. Aksum is the ruins of an ancient citshwibelisks, tombscastles and
Our Lady Mary of Zion church.lt covers an area of about1D4,30( square km and the
topography of the country is rugged ranging with atitude from 125m below sea level
4,620m above sea levélccording to United Nations latest estima(2017) he population of
Ethiopia in year 2017 wagachec104,213,827The capital city, Addis Ababihad a population
of 3.60 millionand other urban centers include Dire DaMekele, Awasa, Bahir DaDesse,

Harer, Jimma, Nazreth and Gondar (Ethiofopulation (2017)).

Benishangul- §
Gumaz

(r
fp  Addis Ababa-Q

Somali

Southern Nations,
Nationalities,
and Peoples

Figure 3: Map of Ethiopia

2.8.20verview of road sector policies in Ethiopi:
There is a visiorto transform Ethiopia from a least developed couimito a middl-income
country by 2028, by sustaining the tdigits economic growth registered in the recentry
(2003-2010/11). Achieving this Government vision requisestainable growth of the Ethiopi
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economy, which in turn depends on the developmentf@astructure in general and expansion

and improvement of the road network of the couirtryarticular (MOFED, 2006).

The Ethiopian economy is highly dependent on agytoe, which accounts for around 50
percent of the gross domestic product (GDP). Ammeded 85 percent of the population is
directly or indirectly depending on the agriculiusector. More than 90 percent of export
earning is generated from the agricultural secB&cond to the agricultural sector, services
account for more than one-third of economic agtivithe composition of service earnings has
shifted only slowly in response to economicetalization, with recent slight growth ineth

construction, transport, and tourism sectors. Gauion of the construction industry to GDP at
constant factor cost is about 6 percent f006207 (Central Statistical Authority, 20080 O

the other hand, industry accounts for almost 12qyerof economic activity where most of the
manufacturing firms are concentrated in Addis Ababawever, these days it is also common to
see manufacturing industries being establisheaimesother cities and towns. Industrialization
of towns outside of Addis Ababa obviously requiresre road infrastructure and efficient

transportation operation (Tefera, 2013).

The road network of the country over the past flieeades, compared to the year 1951, the total
road network has increased with factor seven tolré@e level in 2009. In 1951 the total stock of
road network was only 6400 km; in 2009 that is 48,8m (ERA, 2009). The rise in the length
of road is due to the emphasis given te Hector. In particular, the current government
the Federal Democratic Republic of Ethiopias Iplaced increased emphasis on improving
the quality and size of the road infrastructure. aldlress the constraints in the road sector
related to restricted road network coverage and &tandards the Government originally
formulated a 10-year Road Sector Development Pnognal997 (RSDP 1997-2007).

The first phase of the RSDP (1997-2002) focusedherrestoration of the road network to an
acceptable condition. Specifically, the programuBed on (1) rehabilitation of main roads; (2)
upgrading of main roads; (3) construction of newdsy and (4) regular maintenance on the

network. Side by side, the program also consideragr policy and institutional reforms.

The program was launched with a very significamiatosupport to create adequate capacity in
the road sector and to facilitate the ecanomecovery process through the restoratibn o

essential road network. The first five year of gregram (RSDP 1), 1997-2002, was officially
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launched in September 1997, and has been completddne 2002. Accomplishment under
RSDP Il is rather encouraging. The total disbursgmate of investment on federal and regional
roads for the 5 years of RSDP Il is about 125% &b, respectively, whilst the corresponding
physical accomplishment is 134% and 145% of then@d. Within the ten years period of the
program, the total disbursement of projects plarfieedhe execution amount 25.4 billion Birr.

This would enhance the integration of domestic m@rland the potential growth of exports in

terms of volume and international competitiven&RA, 2008).

Base on the firm’s possession in general, two tygfesonstruction sectors exists in Ethiopia:
Private and Public. Most of the construction worksthe public sectors are foreign fund
initiated. Funding for a high percentage of cortom projects come from multilateral
development agencies (MDA) like the World Bank driga Development Bank, Chinese EXIM

Bank, European Union and International Developmesiociation.

The World Bank, African Development Bank (2010) axlders provided assistance for new road
construction and maintenance. Expansion of thd roed network accounted for much of the
roads constructed thereafter until the change wégonent in 1991 and the network was further
reduced with Eritrea as a new state. In 1993 theiofta Roads Authority (ERA) was
reestablished with a legal autonomy and being mesipte for overall planning, construction,

maintenance and management of the country’s tradknaajor link roads.

Mohammed (2014) also further confirms that ERA haw three technical departments — each
headed by deputy general manager: Regulatory agth&aring service, Human Resource and
Financial and the Operations Departments. In 189&addition to the 13,000 kilometers of all
weather roads, of which about 4,000 were asphateti8,900 were all-weather gravel roads,
there were 4,900 kilometers of rural dirt roadskimg a total of nearly 18,000 kilometers of all

types of roads.

2.8.3 Overview of the Road Network in Ethiopia
In 1951 the total stock of road network was onl@®@4&m of which 3400 km was asphalt and the
remaining 3000 km was gravel road. This entire oetwvas found only in urban areas. When
the Imperial regime lost power, the network hashed to 9160 km in 1973. On average, the
network has been growing at a rate of 2.05 pemgenannum over the period 1951-1973. During
the Derg regime, 1974-1991, the stock road incokasel9,017 km with a growth rate of 6.2
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percent per annum. With the current regime, the metwork has reached 46,812 km in 2009
with an average annual growth rate of 9.35 perd@mér the period 1991 to 2009, 28,731 km of
new road network was constructed which is stilléowompared to the middle income countries

performance on road network development (Addisd320

Addisu (2013) further suggests that as it can bldse seen from the trends, the development of
road network is yet to go far. A large space inc¢bantry is networked with only a few roads.
Though the development is yet needs hard to wor&rentonstruction is important for
connecting the remote areas. Especially, the rmpaat of Ethiopia where large agricultural

product of the nation is available and less net@dnkith roads.

According to World Bank (2010), only 10 percent tbe rural population lives within two

kilometers of all weather roads. Thus, the remgr@@ percent of rural people live at a distance
of more than two km from all weather roads. Thearddvelopment of the road network has its
implication for the development of the aghliatal sector which is the mainstay of the

rural people and the country in general.

2.8.4 The Growth Transformation Plan and Road constructions

According to Mohammed (2014) further confirms thateloping and improving the country’s
road network and building the capacity of road atiti so as to manage and administer the road
network were the main objective of road sector tgraent plan. Generally during the five year
GTP it was planned to rehabilitate 728 km of truo&ds, upgrading 5023km of trunk and link
roads, construction of 4,331 km of new trunk amdt lioads, periodic maintenance of 4,700 km
of asphalt and gravel roads and routine maintenah&,649 km of road network as well as
construction of 71,522 Km of new all weather thammect all rural districts. The regional roads
authorities also have a plan to construct 11,212dfnmural roads in the five years period.
The national level road length (federal and reditotal road length) has increased from 48,793
km in 2009/10 to 52,042km in 2010/11.

Hassan (2011) suggests that there were no all eedisirict roads in 2009/10, but in 2010/11 a
total of 854 km of district road was constructed. @& result of the increased road construction
and maintenance in the country, road density medsby km per 1000 square km of area
increased from 44.5 to 48.1 and the proportion elbekes connected by all weather roads

increased from 39 percent in 2009/10 to 42 peroe010/11 fiscal year. Moreover, roads in
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acceptable condition (good + fair conditions) irmged from 79.7 percent in 2009/10 to 82
percent in 2010/11 indicating improvement in thalgy of roads. Owing to increase in roads
density and improvement in the quality of roads, aerage vehicle coverage per day (measured
by km of travel per day) has increased from 9.8iomlkm to 12.1 million km. As a result of all
these accomplishments in the road sector, the gedravel time to all weather roads declined to
3.5 hours in 2010/11 from the 3.7 hours in 2004M6hammed, 2014).

2.8.5 Planning and scheduling in road constructioprojects.
Wubishet (2004) suggests the application of timéopmance evaluation as critically important
criteria in bidding process in Ethiopia construstiadustry because the government of Ethiopia
waived the use of completion time and allowed lovaleated cost award system for tender
evaluation in 1993. According to Wubishet (2004ihfaonation, the consultant shall estimate a
reasonable time for the completion and announcedhee on invitation to bid and the estimated

time for completion should satisfy the interest antedule of the client.

According to Mohammed (2006) during the year urméerew, several new road constructions,
maintenance of roads, rehabilitation and upgragingks have been carried out by the Federal,
Regional and District level governments of the d¢oprand other development partner. In
addition design, feasibility study, environmentalpact assessment (EIA), civil service reform
and capacity building activities were accomplisheBuring 2010/11 the physical

accomplishment of federal roads was above the Iplained for the fiscal year except the

construction of new roads.

There is an increasing need for prediction of aoresibn time at planning and bid preparation
stages for including realistic project durationtive bid package. It represents a problem of
continual concern and interest to both researcaedscontractors. It is also important for the
studies related to estimating, scheduling and mamagt of construction works taught both at

the graduate and undergraduate levels in the sslobgcience (Mohammed, 2006).

The growth of constructing road projects will make planning and scheduling works to be
given more and strict emphasis due the followiragom (Mohammed, 2006).

1. The government has planned to build many projedathiw short period of time.
Therefore in order to achieve it, there should lefl planned and scheduled projects and

strict control with updated scientific appraisalthuels.
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2. The routine from various discussion with the projanagers and engineers it is learnt
that project completion on due time has not bedémesed in most of the projects. Hence

planning and scheduling should be executed in gr@ahasis.

In the traditional practice of road constructionBthiopia, determining the period to complete
the road construction is primarily set by the diemeed of occupancy; do the engineers give
proper emphasis and attention towards plannindn@frbad construction process ahead of the
commencement? It is discussed below with referéacie time cost models set to estimate
construction times and desk study findings fromkef@lder's documents on federal road

construction (Mohammed, 2006).

2.8.6 Time Estimation Comparisons
Based on the time a cost relation analysis develdyyeAssefa (2008) the duration to complete

projects have been estimated and compared to thedpdient has approved to the respective
projects. Accordingly projects which started yeage have showed some exaggeration of time
estimation by the client. In other case for prggeshose commencement is in recent time, the
client estimation to project completions is lesd@an the time cost model. It is because the
period where time cost model developed is not nigemd needs to be updated in order to be
adaptive to the current projects. Projects from 8¢bich had been commenced five years ago
had shown that client has assigned exaggeratedhyn®9-50% from the total duration of the
projects necessary according to the time cost naidaksefa (2008). This implies that the time
set by the need of clients has not coincided wavetbped model estimations. Hence there was a

difference in time estimation to project delivenythe selected projects.

2.8.7 Major Planning and Scheduling Problems in Low/olume Roads construction
According to the report from Jimma Zone roads Authiobureau finds one of the great
problems during desk study observed phenomena laagipg and scheduling problems in the
sector of low volume road projects. According te ftake holder’'s documents, the following are

risk factors to impacts of scheduling in the lowwnoe road projects.

» Gross negligence on contractual duties and redpititiss of the parties
* Due to right of way problem contractor have intptedl the work as a result of late

claim approval by the project owner.
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* From the report it is also evaluated that work glame not been attached to the contract
document and there is no estimated or valid woogam to work with.

» Unclear line of responsibility with respects to psapervision on site management and
organization

» Late commencement of contractors to the projea biénce delay in mobilizing
construction resources materials, equipments aftinsembers to the project site.

» Delay in design review and approval from the cotasulside for crossing structures
working drawing and details.

» Extreme bureaucracy of project owners on the issuari monthly statements to the
contractors hence payments could not effected ertiche.

* Due to insufficient communication between the cacting parties which resulted gross
negligence on duties and responsibilities causenteth contractors could not use
machineries on some item of works. For instancenfwove the bearing capacity of sub
grade which contributes to structural strength earing course compacting roller could
not been used and during placing materials to ingmptimum density or compaction
shower truck could not been used which was thet jogsult of poor professional
management.

It is also evaluated that proper work plan have beén attached to the contract
document and there is no estimated or valid woogam to work with.

» Late design and design reviews which should haea lb@ade prior to the project, design
has been delayed due to recklessness. Readindssigh on due time is very essential
to complete the projects deliveries on the interdigdtion.

» According to stake holders experience and deskysifidelected projects being late in

designs and design reviews is common experienloaivolume road projects.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter deals with methodologies to be folldvead presents tools and techniques to be
adopted to successfully complete and enhance fleetdity of the study findings. There is also

description of the sources and types of data, sapd sampling procedure and the procedures
of data collection. The research relied on botimpry and secondary data sources. The research
methodology employed in this thesis outlines thepstused to answer research questions as

described using desk study, discussion, interviesvcuestionnaire.

3.2 Study Area

Jimma town is the capital of the zone that is 3dbaway from Addis Ababa. Jimma zone is one
of the nineteen zones of the Oromia Regional Stateish geometrically lies at the south-
western part of Ethiopia. Jimma zone is found aaléitude of 1,744 meters (5,722 feet) and the
latitude and longitude of°20' (7.67) North and 37East respectively. Jimma zone is bordered
on the south by the Southern Nations, Nationalitesl Peoples Region, the northwest by
lllubabor, on the north by East Wolega and on toetheast by West Shewa; part of the
boundary with East Shewa is defined by the GibeeRiCentral Statistical Agency, 2007).

Based on the 2007 census conducted by the cetdtatisal agency, Jimma zone has a total
population of 2,486,155 and an increase of 26.76é6 the 1994 census, of whom 1,250,527 are
men and 1,235,628 women; with an area of 15,568358re kilometers. The three ethnic groups
reported in Jimma zone were the Oromo (87.60%)Atinéara (4.05%) and the Yem (3.12%);
all other ethnic groups made up 5.23% of the pdmiaThe majority of the inhabitants were
Muslims, with 85.65% of the population having repdrthey practiced that belief, while 11.18%
of the population practiced Ethiopian Orthodox Gtian and 2.97% professed Protestantism.
World Bank (2004) memorandum signifies 9% of thieaipitants of Jimma zone have access to
electricity; this zone has road density of 77.@ikieters per 1000 square kilometers (compared

to the national average of 30 kilometers).
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Figure 4: Map of Jimma zone

3.3 Study Design
The strategy to be followed in this study is fistarted with the identification of relevant
information regarding research topics the trendgractice and major problems in planning and
scheduling of low volume road construction projeetth the relationships to schedule impacts
which makes late completion of projects beyond tageeed in contract, desk study on relevant
documents related to research topic, practical ¥iefvthe stakeholders on the subject through
interviews and case study to selected projects.
4+ The first approach to successfully accomplish thgedive of the thesis is to conduct
existing complete literature survey / review / aagalysis undertaken with regards to
research topic
+ The second approach is to identify planning andedaling impact related delay causing
factors of various road contracting firms, commanbtems in planning and scheduling
procedures and other very important research celedecepts, how they have concluded
based on the results.
4+ The third approach is to collect schedule datat dat, factors of schedule delay causes in
LVR projects by reviewing extracted concepts fromoj@gct progress reports such as
monthly, quarterly and annual reports, site diamgstructured interview and payment
certificates on different status date so that tha&yesis can be done and conclusion can be
made in terms of physical accomplishment, finanaeomplishment and major failures
noticed due to if any.
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+ The fourth approach is developing and distributiggestionnaire to different road
contracting stake holders to rank the major resptssoot causes of schedule delay and to
draw other related impacts caused thereof LVR ptsjeA questionnaire was developed to
assess the perceptions of the clients, contraetods consultants via importance indices
(RN of impact of schedule delay causing factard a relation to theoretical proposition in
selected Jimma zone districts low volume road ptsjexecution. The format used for
questionnaire was organizational information, nahscale “yes” or “no” and in terms of
degree of agreement priority ranking (5-Stronglyeag 4-Agree; 3-Neutral (neither agree
nor disagree); 2-Disagree; 1-Strongly disagree).Tdrget groups in this research are
owners, consultants and contractors as possiblequgtionnaires were distributed as
follows: 13 to owners, 10 to consultants and 1%datractors. 25 questionnaires (66%)
were received as follows: 7 (54%) from owné&s,(60%) from consultants and 12
(80%) from contractors as respondents

+ The fifth approach is to perform the analysis farestionnaire after inputting the key
informant’s response through questionnaires ratimpe analysis was done by RIl formula
by using Microsoft Office Excel and in relationtteeoretical proposition.

£ The final approach is to make suitable conclusibased on the schedule and research

findings obtained after analysis is undertaken.

3.4 Study Population and Sample Size

Due to the nature of data collected through desklystand the expected participants for the
survey study, a non probability sampling was preféto be used. A purposive sampling method
was used to select the target population undeystud

Therefore, the target group considered to sucdégssiomplete the objective of this study were

low volume rural road projects executed in Jimmaezdistrict from beginning of September,

2007 up to the end of October, 2009 of which thespdal and financial accomplishment of the

project is reached beyond 85% during the study kvhsc administered under the regional

government of Oromia Roads Authority, Jimma zomalrdistrict.

For the successful assessment on current low volwad project planning and scheduling
trends and major problems, standard procedure emedsle impacts specific to Jimma zone
district as well as to distinguish the gap thatsesudelay in project completion beyond the time

granted in the contract desk study, discussion saflected professionals in the sectors without
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making the feeling that they are interviewed, cpiseextracted from feasibility study
documents and progress reports (taken from Jimnmee Roads Authority Bureau) during the
study identified a target population of twenty sey27) low volume rural road projects executed

in Jimma zone district during aforementioned timaarfe (see Appendix E).

From aforesaid target population five (5) projeate successfully completed beyond the time
agreed in contract with extension of time as welpsovisional acceptance approved and the rest
are on progress beyond 85% physical accomplishmebtief overview of the projects is given

and a more detailed description of each and evexjeg is provided in the Appendix E

Questionnaire was distributed for a total of thieight selected professionals in the sectors with
contingency factor accounts for incompleteness, responsiveness and willingness to answer.
The total number of questionnaire distributed totcactors was 15 questionnaires. The total
number returned was 12 questionnaires. The totatbeu of questionnaire distributed for

consultants were 10 questionnaires. The total numddiarned was 6 questionnaires. Since the
client or project owner is Jimma Zone Roads Autiyodontract administration bureau and

district rural road offices, 13 questionnaireslanped to be distributed and 7 is returned, the res

is rejected due to incompleteness.

Statistical scholars suggested that if the studyufation is less than thirty there is no need to
calculate the sample size by which the estimatetpkasize 38 is planned to be distributed to
aforementioned stakeholders and 25 is returned wm tinme. From the entire on returned
guestionnaires, 6 are rejected due to incompleseard 7 are due to non responsiveness and
willingness to answer. In terms of percentage fB&wlaned to be distributed questionnaire 66%

is returned on time.

3.5 Sampling

It is well known that the sampling method adopted the case study part is non probability
sampling technique as the samples taken direct franget population are assumed to be
information reach case and readily available stoawake detail investigation and analysis to
answer research questions.

On the other hand, the sampling method adoptedjdestionnaire part is purposive sampling
technigue as the samples are selected to haveigneattance to the particular study because it

is assumed to be representative of total populaahproduces a well matched group.
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Accordingly, the primary relevance of this reseascto make study on planning and scheduling
in low volume road projects specific to Jimma zadrstrict with project schedule delay in which

delay is inherent as impact. Therefore, from ptgjemnstructed during aforementioned time
frame projects successfully completed beyond the fgranted in contract with extension time as
well as provisional acceptance approved have bealyzed for case study. Data also collected

from aforesaid stake holders through questionnaire.
3.6 Study Variables

3.6.1 Dependent Variables
The dependent variable which is to be observedeterchine the effect of the independent

variables is listed as planning and schedulingyolume road.

3.6.2 Independent Variables
The independent variables which are to be evaluttetktermine its relationship to observed

phenomena are selected and listed as time, scogte goality and risk.

3.7 Data Collection
In order to successfully answer the primary prob&érthis study, data was collected through

desk study and survey (interview and questionnaire)

3.7.1 Desk Study Technique
In order to optimize the significance of the reshaon the stated problem, useful data was
extracted from payment certificate, Progress refrodnthly, quarterly and annual), site diary
and site book and from feasibility study documesttsas to gain a better understanding between
theoretical and actual real world on site pract€dow volume road construction specific to
Jimma zone district under the administration of tbgional government of ORA Jimma zone
district bureau contract supervision and monitariigpe data collected through desk study

indicates the worthiness and significance of tlseaech topic under current study.

3.7.2 Survey

3.7.2.1 Interviews
Interview is a means to create conversation witbfgssionals found in concerned sectors
without creating the feeling that they are beingiviewed. Important data for the study which

would not probably be accessible through obsematiad questionnaire will be collected
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through face-to-face dialog with the interviewe&iag question. This technique significantly
helps to understand the way how to successfullwanghe research question and enhance the
objective of the study. Thus, semi structured witav was held with senior professionals in the
sectors, contract administration and design reveam, project planners and monitor teams, and
senior project managers to gather information anglanning and scheduling of low volume
road projects to identify current planning trendsl anajor problems in scheduling and its
impacts in which delay is inherent as impact ad aglto seek for recommendation if any to

minimize and / or optimize its impacts.

3.7.2.2 Questionnaire
The questionnaire is a principal powerful data exilbn tool to successfully solve the stated
problem raised with respect to research particoigectives. Thus, it is a time saving technique
to collect data effectively and efficiently fromlarge number of respondents. The questionnaire
was designed to collect data from randomly seleptefessionals in the sector of low volume
rural road projects executed in Jimma zone distfldtus, questions are formulated from
identified variables to identify the current praetiin planning and scheduling through

participants in the sector.

Questionnaire is designed and extracted from titeeareview parts that help as a checklist to
assess current planning trends so does major pnskded schedule impacts in which delay is
inherent as impact as well as to look for recommaéind if any to minimize and / or optimize its

impacts.

Even though the nature of questionnaire is closedk@ at the end of some section other
variables from respondent’s technical experienee alowed to add (see appendix A). The

guestionnaire was structured in five parts as ¥adlo

Question # t The category of organization in which respondesgsve, his/her role in the
organization and respondents working experiencermidlly there were five question in this
section were detailed for respondents.

Question # 1I: This part deals with basics of planning and sahied in relation with the
experience of respondents with regards to plansahddule and the common trend as well as the

standard procedure in the preparation of low volum@d planning and scheduling.
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Consequently, problem in planning and schedulinglwbrings schedule delays in low volume
rural road are under these parts.

Question # lll: To obtain responses from the respondents ondpedot causes of schedule
delay in the low volume road project execution #peto Jimma district. The ranking of the
response was by using Likert's scale of five ormaasures in ascending order from 1 to 5.
Accordingly, a total of thirty nine root causes swhedule delay were identified and extracted
from different sources required to answer the metequestion to enhance the objective of this
finding.

Question # IV: This part assesses the common impacts of planamdy scheduling, risk
management strategy and risk associated with delayR construction projects justified as per
respondent’s perception. Six questions were askadkbruthis part to successfully collect
respondent’s opinion.

Question # \t This part deals with how controlling is done ilarfqming and scheduling of LVR
projects and schedule impacts happened in thersalso asked and finally followed by the
respondent’s comments on this research were asicgarticipants were interested with study
and recommended for further future study to be ta#len. Accordingly, a total of 38

respondents were required to answer the questienhance the objective of this finding.

3.8 Method of Data Analysis

The case and desk study as well as interview wastyzed in relation to the theoretical
propositions. The questionnaire data were analyzetthe ranking of the response was by using
Likert's scale of five ordinal measures in ascegdander from 1 to 5 arranged in ascending
order according to their degree of contributioméach causing factor.

The principal approach applied to analyze the dats by the use of Relative Importance Index
(RI) systems. The response was analyzed usingostiét excel software package. The analysis
includes ranking of factors in terms of its degeffects.

To compute the result the following formula wasdué&bushaban, et al., 2009):

RII = ZW/A W N e equation 3.1

Where;
* RIllindicates Relative Importance Index
* W indicates the weight given to each causing falgyothe respondents. It ranges

from 1 to 5.
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* Aindicates the highest weight which is 5

* N indicates the total number of respondents

The Spearman (Rho) rank correlation coefficientsed for measuring the differences in ranking
between two groups of respondents scoring for wuariéactors that mean, clients versus

consultants, clients versus contractors, and ctargslversus contractors (Singh, 2006).

The Spearman (Rho) rank correlation coefficientdoy two groups of ranking is given by the
following formula (Singh, 2006):

6 * Zdiz

Rho (pcal) =1- m v e we ree e e e eer s aen

<r - .. €quation 3.2

Where;

Rho p_,, ): Spearman’s rank correlation coefficient

di: the difference in ranking between each pair ofdes and
N: number of factors (variables).

The value of the Spearman (Rho) rank correlatigffaient varies between -1 and +1. A
correlation coefficient of +1 implies perfect pogit correlation, 0 implies no correlation and -1

implies perfect negative correlation.

3.9 Description of projects under case study

The data for case study were selected and gatfreradlimma Zone Roads Authority Bureau of

various contract agreements. Relevant project gatzhlems encountered during construction
period and the relation of evaluated problem withinpand schedule which leads significant

schedule delay impacts, finally possible measureedaken to overcome such problems have
been extracted from the contract document wereussgd in detail to enhance this research

objectives.

4.0 Plan for dissemination of findings
The results and plan for such dissemination shbelcdadapted to the level of understanding and
interests of the different audiences in the indusMoreover, the result of this study will be

disseminated to Jimma University, contractor andsatiants engaged in low volume rural road
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construction, Jimma Institute of Technology, esakgcito the Civil Engineering Department, while

a copy of it will be set aside in the library ofnina University for future reference.
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CHAPTER FOUR

RESULT AND DISCUSSION

4.1 Introduction

This chapter presents, interprets and analyze t@ildbe data collected through questionnaire,
desk study and interview held with professionalthim sectors as well as data extracted through
case study from the stamped, signed and a legaltiiny documents. While the collected data
through questionnaire was analyzed according tkimgron their relative importance index (RII)

it is reasonable enough to address and verify tad problem of this study, case study on
selected road projects and interview from selegiedessionals in the sectors is presented to
enhance the objective of this study in great deptierefore, the objective of this chapter is to
analyze and discuss the highest ranked schedudy dalising factor in low volume rural road
project executions with respects to the curremidrand standard procedure for planning and

scheduling impacts and to find correlation withdfimgs from the interview and desk study.

4.2 Analysis of Data from the Case Study

During the study time, reports from contract adsthation bureau confirm that on average

twenty seven (27) low volume rural road construdtethe district have been reached beyond
85% contract completion which were a contractuahtion since February, 2007 up to October,

2009. From aforesaid target population five (5)jgets are successfully completed beyond the
time agreed in contract with extension time as &slprovisional acceptance approved and the
rest are on progress beyond 85% physical acconmpdish

The data for case study were selected and gatfreradlimma Zone Roads Authority Bureau of

various contract agreements. Relevant project gatdhlems encountered during construction

period and the relation of evaluated problem withinpand schedule which leads significant

schedule delay impacts, finally possible measureedaken to overcome such problems have
been extracted from the contract document wereusisgd in detail to enhance this research
objectives.
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The selected road projects for case study are dietw:

1. Project A: Tele — Masa which is a project lengthl@f50 km with a terrain pattern of
rolling mountainous and surfacing type gravel wagigourse.

2. Project B: Shabe — Do’o which is a project lengtl1©.80 km with a terrain pattern of
mountainous escarpments and surfacing type grasalimg course.

3. Project C: Toli — Gasera which is a project lengfth8.10 km with a topography flat
terrain and surfacing type gravel wearing course.

4. Project D. Anga — Masa which is a project lengtt9&0 km with a topography rolling
terrain and surfacing type gravel wearing course.

5. Project E: Angech — Bore which is a project length12 km with a topography

mountainous terrain and surfacing type gravel wegcourse.

The evaluations of the above road project have hewtertaken here under with in depth
information regarding the stated problems and atadare gathered from respective contract

administration bureau.
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Table 4: List of selected case study low volumalrtwad projects

ad

Total Surfacing| Contract amount Physical Prog. Contract| EOT
S.N | Projects length type (million Birr) % (Km) % age | time | granted| % over | Remark
(Km) Plan Exec. | VO Plan Exeq. (days) | (days)
1 Project A 17.20 GwWC 8.05 13.49 68 17.20 17/20 100288 210 42 Completed
2 Project B 19.80 GwWC 5.75 16.09 179 19.80 19.800 10| 310 242 44 Complete
3 Project C 8.10 GWC 2.05 2.05 Nil | 8.10 8.10 | 100 240 215 47 Completg
4 Project D 9.80 GwWC 4.41 4.41 Nil 9.80 9.80 100, 526 | 205 44 Completed
5 Project E 12.00 GWC 3.65 3.65 Nil 12.00 12,00 100 288 235 45 completed
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4.2.1 Project A

The tender sum of project A was 8,050,000.00 ET® ttwe original planed work duration was
288 calendar days. Due to poor design, under estimaf complexity of projects and
discrepancy between design and specification tbgegr cost was under estimated which was
resulted in extreme quantity changes to meet tiagkl fcondition. The project nature and
prevailing topography was difficult to work with iee dense forest with heavy tree removing
was cumbersome and land sliding during earth wak ehallenging situation hence contractor
was requested for this change. On the other hande snsufficient communication between
contracting parties consultants are delayed thendetkinstruction to work with under current
situation and the interim payments are delayedrfore than 120 days due to client cash flow

problem.

The other problem was lack of effectively managengd controlling subcontractors during
construction of subcontracted minor drainage cstascture vent fords and pipe works which
resulted due to inappropriate construction prooediie cross structure was extremely defected
which brings significant socio political impacts i falls under poor supervision and poor
management of project changes.

During the execution of work, it was observed titatns for land slide like retaining structure,
removal of heavy trees and massive volume of exmavalepending on soil strata and road
furniture and traffic signage were missing from ttaat document. Due to these changes a
variation amount of 7,252,723.94 ETB was justified.

Due to aforesaid scenarios, the contractor coutdahte to finish on schedule and extension of
time 210 days was granted which was schedule avéi2&o over the schedule of works. Among
17.20 km project length planned to be executedQLK were executed which signifies 100%
physical accomplishment.

Summary of the Cases:

Accordingly, from the reports of the consultanisilearnt that the type or bases of contract was
unit rate and it was observed that the there wazroyper work plan attached to the main contract
document which signifies poor plan and schedulegutare. The identified report summarized is

as follows;
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» Gross negligence on contractual duties and resipititiss of the parties

» Due to right of way problem contractor have intptad the work as a result of late claim
approval by the project owner.

» From the report it is also evaluated that work glame not been attached to the contract
document and there is no estimated or valid wookgam to work with.

» Unclear line of responsibility with respects to psapervision on site management and
organization

» Late commencement of contractors to the projea &iénce delay in mobilizing
construction resources materials, equipments aftisembers to the project site.

> Delay in design review and approval from the cota@sul side for crossing structures
working drawing and details.

» Extreme bureaucracy of project owners on the issuarf monthly statements to the
contractors hence payments could not effected ertiche.

» Due to insufficient communication between the cacting parties which resulted gross
negligence on duties and responsibilities causedetb contractors could not use
machineries on some item of works. For instanceanfwove the bearing capacity of sub
grade which contributes to structural strength efixing course compacting roller could
not been used and during placing materials to ingmptimum density or compaction
shower truck could not been used which was thet jodsult of poor professional
management.

» From the report it is also evaluated that work glame not been attached to the contract

document and there is no estimated or valid wookam to work with.

4.2.2 Project B
Project B was awarded with a tender sum of 5,73D0DETB and the original planned duration
was 310 days. As a result of poor design and poanagement of the project changes,
contractors could not completed the project on tioe hence late instruction from the
consultant to work within prevailing topography. efbroblems encountered during executing
months are the domain of project A. Due to poonpiag and weak investigation of the project
nature the contractor could not satisfied with Wk which resulted in huge volume of earth

work and massive land slide have been anticipat#tinmthe route corridor hence a variation
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amount of 10,344,767.14 ETB was granted to meebeythantity changes and items missing
from the contract.

As a result of aforementioned reasons the contractald not completed the agreed contract on
due date and extension of time 242 days have beereg which means time overrun 44 % over
the schedule of works. Among 19.80 km project lerganned to be executed 19.80 km were

executed which signifies 100% physical accomplighime

4.2.3 Project C
The amount of signed contract agreement betweepadties in contract to complete the planned
works of project C was 2,051,236.28 ETB and thginal planned duration was 240 days. As a
result of extreme bureaucracy and late approvatooitractor’'s interim payments the project
schedule was further delayed beyond the compleima by which extension of time 215 days

was approved which means schedule overrun 47%tbgechedule of work.

According to the report from the consultant it istieipated that the original project time
planning and prediction of actual on site workis ihot compromising to give such an extended
time. Accordingly, among 8.10 km project lengthrpiad to be executed 8.10 km were executed

which signifies 100% physical accomplishment.
Summary of the Cases:
According to extracted reports it is anticipatedtth

4+ The very great problem reported from joint officensultant and contractor is that
extreme bureaucracy of the project owner on issiafcmonthly statements to the
contractors and client related cash flow problemehbeen delayed further beyond
expected time which can have great impact on cotre scheduled activities.

+ Due to insufficient communication between the cacting parties which resulted gross
negligence on duties and responsibilities causedletb contractors could not use
machineries on some item of works. For instancenfwove the bearing capacity of sub
grade which contributes to structural strength earng course compacting roller could

not been used and during placing materials to ingm@ptimum density or compaction
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shower truck could not been used which was thet jo#sult of poor professional
management.

4+ According to the report contractor’s interim payrsecould not been paid on due time.

+ From the report it is also evaluated that work glame not been attached to the contract
document and there is no estimated or valid woogam to work with.

4+ Due to the interrupted weather condition contractould not mobilized to the project
work on early time.

4+ Contractors of referenced road project could ngtgrzough attention to commence the
project on early hence delay in mobilization.

+ Due to right of way problem contractor have intptaed the work as a result of late

claim approval by the project owner.

4.2.4 Project D
This referenced project was awarded to the tender af 4,419,082.43 ETB and the original
planned duration was 265 days to complete the gr@e agreed in contract. The problems
encountered during the executing months of thigeptavas the domain of project C by which
extension time of 205 days was granted to comphletedelayed scheduled works. Among 9.80
km project length planned to be executed 9.80 kmeweaecuted which signifies 100% physical

accomplishment.

4.2.5 Project E
The amount of signed contract agreement betweerpdhiges in contract for construction of
project E was 3,652,996.14 ETB and the originahpé duration was 288 days to complete the
work as agreed in the contract. Due to aforemeataeason under project C extension time of
235 days was granted to complete the delayed sldtediorks. Among 12.00 km project length

planned to be executed 12.00 km were executed velgetifies 100% physical accomplishment.
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Figure 5: Graphical overview of selected projentterms of financial accomplishment

The financial accomplishment of projects selectdcase study as depicted on above figure 5
are elaborated appropriately as follows; the blierdor project A shows planed project budget
but due to aforementioned reasons the project regjuariation amount of green color which is a
variation order of 68% and the project is comple#eith red color that shows executed budget.
On the other hand, under project B the blue catpifes planed project budget due to aforesaid
scenarios of poor plans and schedule the projeptines variation amount designated under
green color which is a variation order of 64% wastified and the project is completed with a

total of red color executed budget. Even thougheptoC, D and E are delayed due to poor
practice aforementioned, these projects are coetpletith planed budget with no further

variation amount granted.
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Figure 6: Graphical overview of selected projecistact duration

A comparative project completion time as to plannextension of time and total project

duration for selected case study project is eldbdras appropriately in figure 6 above; the blue
color under project A signifies that planned duwmatby which project can not completed on time
hence require an extension of time 42% over scleddiliration that is red color and total project
completion is green color. On the other hand, ptofg needs extension of time 44% over
scheduled duration which is red color and takesotoplete total duration marked under green
color. Similarly project C, D and E marked respesliy red color signifies extension of time

47%, 44% and 45% over scheduled duration hencealpeor planning and scheduling these

project takes longer time to complete.
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Table 5: Total summary of the case study

No

Major causes for schedule delay

Selected Project for case study

A B C D E
1 | Underestimation of cost of projects v v v
2 | Delay in honoring payment certificates v v v v
Underestimation of complexity of projects v v v
4 | Lack of applying contractual tools (liquidated v v
damage or acceleration of work) against
subcontractor
5 | Difficulty in accessing Bank credit
6 | Poor supervision v v v v
7 | Poor Professional Management v v v v
8 | Fluctuation of prices
9 | Underestimation of time for completion by v v v v
contractors
10 | Lack of effective managing and controlling
subcontractor
11 | Extreme quantity changes to meet field condition
12 | Construction methods v
13 | Delay in instructions from consultants v
14 | Shortage of unskilled labor
15 | Poor management of the project changes v v
16 | Late deliveries of materials
17 | Poor management of project site v v v v
18 | Lack of Program of Works
19 | Delay by sub-contractors
20 | Poor design v v v v
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21 | Breakdown of construction equipments

22 | Client initiated variations

23 | Obtaining permit from municipality

24 | Insufficient communication between parties

25 | Public holidays

26 | Shortage of skilled labor

27 | Accidents during construction

28 | Risk response planning prepared

29 | Unskilled equipment operators

30 | Discrepancy between design specification and
standards

31 | Dispute among contracting parties

32 | Conflict in work schedule of contractor

33 | The project completed on the original (planned)
schedule

34 | The project completed with the planned budget

35 | Unfavorable Site conditions

36 | Foundation conditions encountered on site

37 | Bad weather conditions

38 | Mistakes with soil investigations

39 | Delay in claim approval
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4.3 Interviews

4.3.1 Analysis of Data from the Ietview

An interview was made between selected low voluanal road construction practitioner with an
emphasis on the low volume road project plannind) szheduling trends and its impacts on the
overall performance of projects with regards to stnrctability issue and how controlling is
done. The interviewees are senior project manadeision manager and team leader’s
representative from the consultant group, cliemugrand contractor group were asked and
discussed about the above issue without makinetiimg that they are interviewed as shown in
table 6 below.

Table 6: Interview held with the selected seniaf@ssionals

q;glesgpns client consultant Contractor
©79

a

v No standard project | v' No standard duration v'Durations are estimated
performance database| estimation hence it is based on clients

v Plans included on difficult to evaluate the| financial available and
bidders document did | estimate product objectives to

not accommodate all | v Schedule is prepared meet

What are the common trends and m
problems in planning and scheduli

things based on the various | v' Discrepancy between
?é v Time contingency is | production and work | design and specification
.é not considered in methodology available| standards at the tender
DC:'- estimation of project stage
> duration
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v Poor design from
inability of the parities

v Incomplete contract
document

v Poor management of
project site

v' Delays in contractors
monthly interim

payments

v' Delays in honoring
contractors monthly
interim payments

v’ Lack effectively
controlling
subcontractors

v Underestimation of
cost and complexity

of projects

v Underestimation of
cost and complexity of
projects

v" Discrepancy between
design and specificatior]
standards

v Delay in honoring

monthly statements

confirm| Did you confirm factors of schedule

v’ There is no other team
made other than team

involved in design and

v’ There is no other
team made other

than team involved

v No independent team
other than design

consultants and work

3 execution of works in design and executors
>
v Unavailability of execution of works

-
e 2 sufficient professionals
= o

'©'| and managers

o
% nd
a 2
§ v Plan of the projectis | v Progress reportis | v' The experience of
2 evaluated at the bidding/ made based on the updating schedule in
2 o £ tender stage merits of financial relation to practical
% E = % v’ Content of work progress than physical execution is very week
+— ] S .
§ B % S | methodology is also
= 2 z evaluated at bidding stage
£ 9 g

= 0 o

and constructability review issue withdelay in LVR projects with regards

LVR| regards to schedule impacts |ito plan and schedule?
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In your own opinion what did
you recommend to address the

above problems?

v' Team independent
from project design
should be established

v' Project performance
database throughout
project duration should

be established

v" In the scheduling of v Standard procedure fq

LVR projects time
contingency should

be established

=

planning and schedule
LVR project have to

be made

4.4 Analysis of Data from the Questionnaire

4.4.1 Rate of Response

For the successful accomplishment of this studyessgntative respondents from the contracting

firms are categorized into three namely client,stdtant and contractors. Table 7 below depicts

an average response rate in terms planned digdlautd collected return from the representative

respondents. From 38 planed responses, only 25 )(68éte successfully completed in

answering and returned the questionnaire. Twemy ¢juestionnaires from 12 contractors, 6

from the consultants and 7 from the client wereinesm.

Table 7: Questionnaire return rate from the respond

Group Planned Number ofReturned Number afResponse
guestionnaire distributed guestionnaire Rate (%)
Client 13 7 54
Consultant 10 6 60
Contractors 15 12 80
Total 38 25 66

4.4.2 Respondent’s Background

Among the seven responders representative frorligat, six (86%) were senior civil engineer

construction supervisor and one (14%) were from twntract administration bureau

representative.

74| Jimma University, MSc Thesis in Construction Engiieg and Management



Among the six responses received from the conduitas learnt that two (33%) were resident
engineer and four (67%) were material engineer agodntity surveyor from contract

administration. And from the contractor twelve msges were received, four (33%) were
executive engineers, two (17%) were material erggintree (25%) were quantity surveyor and
three (25%) were office engineers. Figure 7 belmpics that respondents profile in the

respective organization.

Profile of responders
m Construction Superviso® Contract Administration® Executive Engineer

m Office Enginneer B Quantity Surveyor ® Resident Engineer

Figure 7: Position of respondents profile withispective sector

4.5 Current trends and major problems in planning and scheduling of low volume road
projects

For the successful accomplishment of the objeativihis study case study on selected project,
interview with selected professionals and deskystud preliminary concepts have been carried

out.

Accordingly, a summarized response from all respotgl to the first specific objective was
drawn based on the interview question undertakemvfoch 75% of the informants responded
that there is no standard procedure to plan anedsté low volume rural road projects specific

to Jimma zone district. Hence, from the desk sBidiés possible to emphasis that the project
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duration was predetermined by the clients basedhenperiod to which projects financial
resources are available for particular projectgjuestion. Prior to the award of contract the
bidder's are notified the duration of projects la¢ bidding stage to comply with based on the

said scenarios after which parties bound with éne$ and conditions set out in the contract.

The respondents to the interview question could edsfirm that the common trends to plan and
schedule in low volume rural road project spedifidimma zone district were master duration of
project completion time was included in bidding doent based on the owners estimated period
of financial flow availabilities. On the other harttie project duration was estimated based on

the relevance of production the output product ézts the intended objectives.

The respondents could also confirm that it is riidé @0 evaluate and estimate project duration
hence the standard duration estimation were nalade Therefore, the schedule to the project

is prepared based on the work methodology and wapooduction standards available.

Finally, respondents as per interview question ssggyl that the major problem with respect to
estimating the duration of activities for schedgliow volume rural roads project activities the
project data base was not available to determiedithe estimate. To accommodate loss due to
different factors and unforeseeable circumstanoethé time estimation a time contingency

factor was not considered.

4.6 The top root causes of schedule delay in Jinanzone district low volume road project.
The respondents are asked to rate on the degreentfbution of the variables extracted from
the literature in the structured part of the questaire. The structured part of questionnaire data
collection approach was considered to study theseswf schedule impacts in which delay is
inherent as impact and to rank those causes dtigetinfluence of plan and schedule in the

construction of low volume road project managenspetific to Jimma zone district.

The results are analyzed via Microsoft excel saféwall the root causes of schedule delay were
used as extracted from the literature to indich&impact of plan and schedule on the current
low volume road project management. In order tesssfully understand those top root causes,
the analysis was categorized into three group®tfiem the clients point of view, the consultant

point of view and the contractors point of view aover all response of the group was also

carefully under taken. A ranking system using tieaRve Importance Index (RII) method was
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calculated to find the most significant factor &ach section. The value of RIl ranges from 0.2 to
1.The value 0.2 represents the lowest strength thadvalue 1 representing the maximum
strength.

Accordingly, here under tables 8, 9 and 10 deplotstop root causes of schedule delay in the
construction of low volume road projects with redp® responder’s perception were ranked in
the order of their relative indices. The frequen€yhe causes of schedule delay were identified
by using a 5 point Likert scale, namely Stronghsd@jree = 1; Disagree = 2; Neutral (neither
Agree nor Disagree) = 3, Agree = 4; and Stronglye&g= 5.

1. Client Group

By comparing the relative importance indices (Rhg top root causes of schedule delay was
ranked as depicted in the following table 8. As pkents perception, Poor management of
project site and Delay in honoring payment cediiés were the most ranked top root causes of
schedule delay with respective RIl value of 0.9711&1914 followed by Poor supervision,
Underestimation of time for completion by contrastdDelay in instructions from consultants,
Poor design, Shortage of skilled labor and Disanepabetween design specification and
standards with equal value (RI1=0.886). And thesle@nked cause as per client perception
signifies that low volume road project cannot costglwith planned budget and schedule

duration with respective value of RIl 0.371 and43.3

Table 8: Ranking of causes of schedule delay friientcgroup response

Major causes for schedule delay Ril of Rank
Client

Poor management of project site 0.971 1
Delay in honoring payment certificates 0.914 2
Poor supervision 0.886 3
Underestimation of time for completion by contrasto 0.886 3
Delay in instructions from consultants 0.886 3
Poor design 0.886 3
Shortage of skilled labor 0.886 3
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Discrepancy between design specification and stdsda 0.886 3
Poor Professional Management 0.857 4
Poor management of the project changes 0.85 4
Insufficient communication between parties 0.857 4
Underestimation of complexity of projects 0.829 5
Lack of applying contractual tools (liquidated dayaar 0.800 6
acceleration of work) against subcontractor

Extreme quantity changes to meet field condition 800. 6
Lack of Program of Works 0.800 6
Dispute among contracting parties 0.800 6
Conflict in work schedule of contractor 0.800 6
Underestimation of cost of projects 0.771 7
Mistakes with soil investigations 0.771 7
Construction methods 0.714 8
Late deliveries of materials 0.714 8
Delay in claim approval 0.714 8
Difficulty in accessing Bank credit 0.686 9
Lack of effective managing and controlling subcaator 0.657 10
Delay by sub-contractors 0.657 10
Fluctuation of prices 0.629 11
Unfavorable Site conditions 0.629 11
Shortage of unskilled labor 0.600 12
Unskilled equipment operators 0.571 13
Breakdown of construction equipments 0.571 13
Public holidays 0.571 13
Bad weather conditions 0.543 14
Client initiated variations 0.514 15
Obtaining permit from municipality 0.514 15
Accidents during construction 0.514 15

78] Jimma University, MSc Thesis in Construction Engirieg and Management




Foundation conditions encountered on site 0.514 15
Risk response planning prepared 0.486 16
The project completed with the planned budget 0.371 17

0.343 18

The project completed on the original (plannedesicite

2. Consultant Group

By comparing the relative importance indices (Rhg top root causes of schedule delay was
ranked as depicted in the following table 9. As pamsultants perception Discrepancy between
design specification and standards and Poor desaye the most ranked top root causes of
schedule delay with equal RIl value 1.00 followeg Poor supervision, Delay in honoring
payment certificates, Poor Professional Managentextreme quantity changes to meet field
condition and Underestimation of cost of projecithwespective RIl value of 0.967, 0.933,
0.933, 0.933 and 0.900. And the least ranked cassger client perception signifies that low
volume road project cannot complete with plannedigeti and schedule duration with respective
RIlI equal value of RIl = 0.200 are were the leasiuse for schedule delay in the sector of low

volume rural roads construction projects.

Table 9: Ranking of causes of schedule delay fronsaltant group

Major causes for schedule delay RII of Rank
Consultant
Discrepancy between design specification and stdsda 1.000 1
Poor design 1.000 1
Poor supervision 0.967 2
Delay in honoring payment certificates 0.933 3
Poor Professional Management 0.933
Extreme quantity changes to meet field condition 938. 3
Underestimation of cost of projects 0.900
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Lack of applying contractual tools (liquidated daygar 0.900 4
acceleration of work) against subcontractor

Underestimation of complexity of projects 0.867 5
Underestimation of time for completion by contrasto 0.867 5
Insufficient communication between parties 0.867 5
Breakdown of construction equipments 0.867 5
Poor management of project site 0.833 6
Lack of effective managing and controlling subcaaotor 0.800 7
Delay in claim approval 0.800 7
Delay by sub-contractors 0.767 8
Poor management of the project changes 0.733
Dispute among contracting parties 0.700 10
Conflict in work schedule of contractor 0.700 10
Construction methods 0.667 11
Delay in instructions from consultants 0.667 11
Unfavorable Site conditions 0.633 12
Lack of Program of Works 0.600 13
Shortage of skilled labor 0.600 13
Mistakes with soil investigations 0.600 13
Foundation conditions encountered on site 0.567 14
Difficulty in accessing Bank credit 0.533 15
Bad weather conditions 0.500 16
Fluctuation of prices 0.433 17
Late deliveries of materials 0.367 18
Risk response planning prepared 0.367 18
Client initiated variations 0.300 19
Accidents during construction 0.300 19
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Unskilled equipment operators 0.267 20
Public holidays 0.267 20
Shortage of unskilled labor 0.200 21
Obtaining permit from municipality 0.200 21
The project completed on the original (plannedesicite 0.200 21
The project completed with the planned budget 0.200 21

3. Contractor Group

By comparing the relative importance indices (Rhg top root causes of schedule delay was
ranked as depicted in the following table 10. As @antractors perception, Delay in honoring
payment certificates, Underestimation of cost afjguts and Poor design were the most ranked
top root causes of schedule delay with respectiVvevd&ue of 0.967, 0.917 and 0.917 followed
by Underestimation of complexity of projects, P&woofessional Management, Poor supervision,
lack of applying contractual tools and Discrepaheyween design specification and standards
with respective RII value of 0.867, 0.867, 0.85@10 and 0.817. And the least ranked cause as

per contractor’s perception signifies that low wokiroad project cannot complete with planned

budget and schedule duration with respective vaiuil 0.300 and 0.250.

Table 10: Ranking of causes of schedule delay frontractor group

RII of
Major causes for schedule delay Contractor RENIL

Delay in honoring payment certificates 0.967 1
Underestimation of cost of projects 0.917 2
Poor design 0.917 2
Underestimation of complexity of projects 0.867 3
Poor Professional Management 0.867 3
Poor supervision 0.850 4
Lack of applying contractual tools (liquidated day@ar 0.817
acceleration of work) against subcontractor
Discrepancy between design specification and stdsda 0.817 5
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Extreme quantity changes to meet field condition 800. 6
Delay in instructions from consultants 0.800

Delay in claim approval 0.767 7
Delay by sub-contractors 0.750 8
Poor management of the project changes 0.7338 ¢
Lack of effective managing and controlling subcaator 0.700 10
Construction methods 0.683 11
Insufficient communication between parties 0.683 11
Shortage of skilled labor 0.683 11
Underestimation of time for completion by contrasto 0.667 12
Poor management of project site 0.667 12
Lack of Program of Works 0.650 13
Mistakes with soil investigations 0.633 14
Bad weather conditions 0.617 15
Dispute among contracting parties 0.600 16
Unfavorable Site conditions 0.600 16
Conflict in work schedule of contractor 0.583 17
Fluctuation of prices 0.567 18
Breakdown of construction equipments 0.550 19
Foundation conditions encountered on site 0.550 19
Difficulty in accessing Bank credit 0.517 12
Late deliveries of materials 0.483 21
Shortage of unskilled labor 0.467 22
Unskilled equipment operators 0.417 23
Public holidays 0.400 24
Accidents during construction 0.383 25
Risk response planning prepared 0.383 2b
Client initiated variations 0.333 26

82| Jimma University, MSc Thesis in Construction Engirieg and Management



The project completed with the planned budget 0.300 27

Obtaining permit from municipality 0.283 28

The project completed on the original (planned)kesicite 0.250 29

As per equation 3.2 in chapter three, the Speassneorrelation coefficient is calculated and
tabulated as shown below in table 11 and the sumethiSpearman’s correlation coefficient
indicates that there is a strong correlation betnaethe three groups. It is possible to confirm
that most of the respondents have the same peawnepbiout the top root causes of schedule

delay in low volume road construction projectsimra zone district.

Table 11: Summary of the correlation test on timkireg of causes of schedule delay

Respondents 6 * Zdiz Relation of respondents
Rho (p_,,) =1- N-(N2 - D)

Consultant Versus Contractor 0.901 Strong

Client versus Consultant 0.874 Strong

Client versus contractor 0.794 Strong

The degree of agreement between different classesspondents is measured by Spearman’s
correlation coefficient and Rho ranges from 0.7840t901. Generally the correlation test
signifies that the degree of agreement betweeronelgmts is a very good and the data is highly
reliable and valid.

4. Overall Responses

As depicted in table 12 here under; it was possibleank the most contributory causes for low
volume road project schedule delay factors thatucespecific to Jimma zone district by
combining the response of all respondents. The maodted top root causes for schedule delay
by all respondents were Delay in honoring paymentifccates, Poor design, Poor Professional
Management and Discrepancy between design speitficand standards with respective RII
value of 0.944, 0.928, 0.880 and 0.880 followed Uyderestimation of cost of projects,
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Underestimation of complexity of projects, Lackamplying contractual tools, Poor supervision
and Extreme quantity changes to meet field conuiwth respective value of RIl 0.872, 0.856,
0.832, 0.832 and 0.832. And the least ranked caasgser all responders perception was low
volume road project construction specific to Jimahngrict were cannot completed with planned
budget and schedule (duration) hence respectiverdRlle of 0.288 and 0.264 confirmed by all

responders.

Table 12: Ranking of causes of schedule delay fveenall group

Major causes for schedule delay Overall RIl | Rank
Delay in honoring payment certificates 0.944 1
Poor design 0.928 2
Poor Professional Management 0.880 K
Discrepancy between design specification and stdsda 0.880 3
Underestimation of cost of projects 0.872 4
Underestimation of complexity of projects 0.856 5
Lack of applying contractual tools (liquidated dayaar 0.832 6
acceleration of work) against subcontractor
Poor supervision 0.832 6
Extreme quantity changes to meet field condition 830. 6
Poor management of project site 0.816 1
Delay in instructions from consultants 0.792 8
Underestimation of time for completion by contrasto 0.776 9
Insufficient communication between parties 0.776 9
Poor management of the project changes 0.768 10
Delay in claim approval 0.768 10
Shortage of skilled labor 0.736 11
Delay by sub-contractors 0.728 12
Lack of effective managing and controlling subcaotor 0.720 13
Construction methods 0.688 14
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Lack of Program of Works 0.680 15
Dispute among contracting parties 0.680 1b
Conflict in work schedule of contractor 0.672 14
Mistakes with soil investigations 0.664 17
Public holidays 0.632 18
Unfavorable Site conditions 0.616 19
Difficulty in accessing Bank credit 0.592 20
Bad weather conditions 0.568 21
Fluctuation of prices 0.560 22
Foundation conditions encountered on site 0.544 23
Late deliveries of materials 0.520 24
Shortage of unskilled labor 0.440 25
Risk response planning prepared 0.440 25
Breakdown of construction equipment’s 0.424 2b
Accidents during construction 0.424 26
Unskilled equipment operators 0.416 27
Client initiated variations 0.376 28
Obtaining permit from municipality 0.328 29
The project completed with the planned budget 0.288 30
The project completed on the original (plannedesicite 0.264 31

4.7 The third specific objective was to identify tle impact of scheduling and how

controlling is done in planning and scheduling ofdw volume rural road projects

The analysis for the third specific objective waaveh based on the informant’s response with
respect to constructability review issues and hontrolling is done in planning and scheduling
of low volume rural road projects so as to minimizeptimize common schedule impacts by
which projects are completed with no further tinmel @ost overrun so that owners satisfaction

with the finished product was achieved.
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Accordingly, all informants to the interview questiasked for the existence of team of expertise
concerning constructability issues other than pigaints of design and execution of works were
responded no.

All respondents to the interview question were goméd that there was no plan of risk
management strategy available in low volume rusablrconstructions with respects to plan and
schedule particularly. On the other hand, all reslents opinion to the risks associated with
delay 100% confirmed that it is reducible and comrivothe construction of low volume rural
road projects specific to Jimma zone district.

It now become evident that all respondents confirehelay as a common schedule impact in low
volume rural road construction projects across Jnmone district in the project’s they have
been worked and with exception to disruption anahges the informants could also responded

16% suspension and 12% termination was prevalgheisector they have been working.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION
Based on the research objectives this chapter miseige findings obtained and benefited from
the analyzed and interpreted data results thatalected through further desk study, case study
and interviews made with selected professionalassto draw conclusion and recommendation
on the planning and scheduling trends and its itspaa low volume rural road project
performance. Accordingly, based on the above figslinhe following research objectives
conclusions and recommendations were presentedundes so as to successfully complete the

study objectives and to answer the stated problems.

5.1 Conclusion

v" The first specific objective of this research wagdentify the trends in the current practice
and major problems in planning and scheduling of \@lume road construction projects.
Accordingly, major findings observed during thedstuime were concluded as follows.
The questionnaire response confirmed that thereoistandard procedure prepared to
estimate the duration of the project schedule leylthv volume road contracting firms so
does the case study and interview revealed. Therrpapblem with respect to estimating
the duration of activities for scheduling low volenoad project activities the project data
base was not available to determine the time estimvhich have been used for scheduling.
Both data collections: questionnaire and desk staahfirms that in the construction of low
volume road project the project duration is fixexbéd on the clients occupancy need and
period for which client financial flow available tiwed prior to entering the contract.

v Questionnaire response reveals that the main cadisshedule delay in the construction
of low volume rural road projects specific to Jimemne district, the top root causes which
contribute the said impacts are identified as perihformant’'s response. Therefore, the
findings obtained are concluded as follows. Ashe tlient group response received poor
management of project site, delay in honoring payneertificate, poor supervision,
underestimation of completion time and delay irtringion from the consultant were the
top five root causes of schedule delay by scorifigvRlue of 0.971, 0.914, 0.886, 0.886
and 0.886 respectively across the district. Thesglant group could also confirms

discrepancy between design specification and stdad@oor design, delay in honoring
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payment certificates, poor professional manageraedtextreme quantity changes to meet
field conditions were the top five root causes dfiexlule delay by scoring RIl value of
1.000, 1.000, 0.967, 0.933 and 0.933 respectivalysa the district. Also contractors group
reveals that delay in honoring payment certificatesder estimation of cost of projects,
poor design, under estimation of complexity of pob and poor professional management
were the top five root causes of schedule delagdoying RII value of 0.967, 0.917, 0.917,
0.867 and 0867 respectively across the districimAthe overall response received delay in
honoring payment certificates, poor design, and rp@oofessional management,
discrepancy between design specification and stdadand underestimation of cost of
projects were the top five root causes of schedelay by scoring RIl value of 0.944,
0.928, 0.880, 0.880 and 0.872 respectively acrtms district. Whereas, unskilled
equipment operator, client initiated variation, abing permit from municipality, LVR
projects can not completed with planned budgetsaeduling were the least five causes
of schedule delay by scoring RIl values of 0.416376, 0.328, 0.288 and 0.264
respectively.

v  To identify the impacts of scheduling and how collitig is done in planning and
scheduling activities of low volume road constraotprojects specific to Jimma district the
following conclusion is drawn as per the informargsponse reveal. Accordingly, the very
common schedule impacts in low volume road projedsfirmed by respondents are
concluded as delay, suspension and terminatioroofract are the commonly prevalent
issues in the sector. Whereas, disruption and @saae not the impacts of schedule in the
sector. The findings from the respondent’s respaweluded that there is no organized
team other than team involved in the design anccugian of works for the project
constructability reviews. Hence, there is no b&sisonstructability review process in the
low volume road construction sector with respeatsfactors of risks associated with
schedule delay.

v In the low volume road construction projects paited to how plans and schedules are
evaluated and reviewed the following summarizeghaese as per interview results are
concluded as during the tender stage project deswvorking methodology and its content
as well as plan of project work are analyzed araduated. Progress report of the project is

analyzed and evaluated based on financial progifate project.
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Proper planning and scheduling in low volume rucsd projects ultimately improves wise
utilization of construction project resources seslgood performance of projects; in turn, brings

advantage like increased profits, less time losktatter quality.

5.2 Recommendations

This is to declare that proper and acceptable pignand scheduling of low volume rural road
projects could enables the parties in the conttacéshieve better quality of products, budgeted
costs and time frame as to the standard technjgatifecation and contract agreements.
Therefore in order to improve technical skills amdnagerial advancement in the sector. The
respective contracting parties in the low volumadraonstruction projects have to make the
preparation of standard procedure to the plannimdy scheduling in the execution of works.
Throughout the project performance data base hayeepared so as to give as a checklist for
the update of planning and scheduling proceduresrder to improve the project performance
and time management good pre tendering works, mmgi¢ation and planning are essential. To
minimize the impacts of schedule in which delayniserent as impact in the low volume road
construction project the schedule delay causintpfaavhen they occur in the projects have to

be emphasized so that measures have to be unéer tak

As to the client must ensure that funds are avi@labadequate arrangement for funds are made
before the project is started. Extreme bureaucpaticesses involved in honoring payments to
contractors must be solved. Contractors paymenst beueffected as and when they due in strict
compliance with the provisions of the contracte@ts have to give short and long term training
for hired technical engineering staffs like roadhteicians, office and site engineers with regards

to site regulation, payment and design approvahptetion time and cost of specific projects.

As to the consultant must hire experienced roadepsionals that have design experience and
technical capacity. The consultant give focus amslodesign specific to the project and have to
use ERA low volume road manual (2011) as guida@Goasultants have to make acceptable cost
estimate and completion time. And they have to topgrly inspected and supervise the site

works in relation to the agreed contract.
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As to the contractor effective way must be desigtederify the list of staff produced by
contractors in support of their application andetasure that these key staff positions are
continually filled by technically competent indiwidls.

Constructability review teams have to be estabdisinelependently from other teams so as to
effectively manage the works. Team independent fpyoject design and construction team,
should be engaged in various activities such asstoaetion supervision / administration
(construction claims and construction delays) saleedstimating.
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APPENDICES

Appendix A: Client’s responses for top root causesf schedule delay

Frequency Analysis (FA)

No Major causes for schedule delay 1 12 3 2 5
1 | Underestimation of cost of projects 0 1 0 5 1
2 | Delay in honoring payment certificates 0 0 0 3 4

Underestimation of complexity of projects 0 0 1 4 2
4 | Lack of applying contractual tools (liquidatedrdaye

or acceleration of work) against subcontractor 0 0 2 3 2
5 | Difficulty in accessing Bank credit 0 1 4 0 2
6 | Poor supervision 0 1 0 1 5
7 Poor Professional Management 0 0 1 3 3
8 | Fluctuation of prices 0 2 2 3 0
9 Underestimation of time for completion by contaas | 1 0 1 5
10 | Lack of effective managing and controlling

subcontractor 0 ! 2 3 1
11 | Extreme quantity changes to meet field condition | g 1 0 4 2
12 | Construction methods 0 1 3 1 2
13 | Delay in instructions from consultants 0 0 1 2 4
14 | Shortage of unskilled labor 3| 0 0 2 2
15 | Poor management of the project changes ol o 0 5 2
16 | Late deliveries of materials 0 1 2 3 1
17 | Poor management of project site 0 0 0 1 6
18 | Lack of Program of Works 0 0 3 1 3
19 | Delay by sub-contractors 0ol 1 3 3 0
20 | Poor design 0 0 0 4 3
21 | Breakdown of construction equipment’s 2 1 1 2 1
22 | Client initiated variations 1 4 0 1 1
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23

Obtaining permit from municipality 31 0 1 3 0
24 | Insufficient communication between parties ol o 0 5 2
25 | Public holidays 1 2 1 3 0
26 | Shortage of skilled labor 0 0 0 4 3
27 | Accidents during construction 1 2 3 1 0
28 | Risk response planning prepared 3 0 2 2 0
29 | Unskilled equipment operators 1 2 2 1 1
30 | Discrepancy between design specification and

standards 0 0 0 4 3
31 | Dispute among contracting parties 0 3 1 3
32 | Conflict in work schedule of contractor 0 2 3 2
33 | The project completed on the original (planned)

schedule ° 1 0 0 1
34 | The project completed with the planned budget 4| 2 0 0 1
35 | Unfavorable Site conditions ol 2 2 3 0
36 | Foundation conditions encountered on site 1 2 3 1 0
37 | Bad weather conditions 2 1 1 3 0
38 | Mistakes with soil investigations 0 0 2 4 1
39 | Delay in claim approval 0 1 0 6 0
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Appendix B: Consultant’s responses for top root cases of schedule delay

Frequency Analysis (FA)

No Major causes for schedule delay > 3 Z 5
1 | Underestimation of cost of projects 0 0 0 3
2 | Delay in honoring payment certificates 4
3 | Underestimation of complexity of projects 0 0 0 4
4 | Lack of applying contractual tools (liquidatedgye or

acceleration of work) against subcontractor 0 0 1 1 4
5 | Difficulty in accessing Bank credit 1 1 3 1 0
6 | Poor supervision 0 0 0 1 5
7 | Poor Professional Management 0 0 0 2 4
8 | Fluctuation of prices 1 3 2 0 0
9 | Underestimation of time for completion by contcais 0 0 0 4 2
10 | Lack of effective managing and controlling

subcontractor 0 0 0 6 0
11 | Extreme quantity changes to meet field condition 0 0 0 2 4
12 | Construction methods 0 1 3 1 1
13 | Delay in instructions from consultants 1 0 1 4 0
14 | Shortage of unskilled labor 6 0 0 0 0
15 | Poor management of the project changes 0 0 2 4 0
16 | Late deliveries of materials 3 1 2 0 0
17 | Poor management of project site 0 0 1 3 2
18 | Lack of Program of Works 0 1 4 1 0
19 | Delay by sub-contractors 0 0 1 5 0
20 | Poor design 0 0 0 0 6
21 | Breakdown of construction equipment’s 4 2 0 0 0
22 | Client initiated variations 4 1 1 0 0
23 | Obtaining permit from municipality 6 0 0 0 0
24 | Insufficient communication between parties 0 0 0 4 2
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25

Public holidays 0 0 0 4 2
26 | Shortage of skilled labor 0 1 2 3 0
27 | Accidents during construction 2 2 2 0 0
28 | Risk response planning prepared 2 3 1 0 0
29 | Unskilled equipment operators 4 2 0 0 0
30 | Discrepancy between design specification anthstas | 0 0 0 6
31 | Dispute among contracting parties 0 0 3 3 0
32 | Conflict in work schedule of contractor 1 1 4 0
33 | The project completed on the original (planned)

schedule 6 0 0 0 0
34 | The project completed with the planned budget 6 0 0 0 0
35 | Unfavorable Site conditions 0 0 5 1 0
36 | Foundation conditions encountered on site 1 0 4 1 0
37 | Bad weather conditions 1 ) 2 1 0
38 | Mistakes with soil investigations 0 1 4 1 0
39 | Delay in claim approval 0 0 1 4 1
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Appendix C: Contractor’s responses for top root casges of schedule delay

Major causes for schedule delay

Frequency Analysis (FA)

No 1 2 3 4 5
1 | Underestimation of cost of projects 0 1 3 8
2 | Delay in honoring payment certificates 0 10
3 | Underestimation of complexity of projects 0 2 4 6
4 | Lack of applying contractual tools (liquidatedasge

or acceleration of work) against subcontractor 0 1 3 2 6
5 | Difficulty in accessing Bank credit 1 2 8 1
6 | Poor supervision 0 1 2 2 7
7 | Poor Professional Management 0 1 1 3 7
8 | Fluctuation of prices 1 4 3 3 1
9 | Underestimation of time for completion by contcais | - 1 2 5 2
10 | Lack of effective managing and controlling

subcontractor 0 2 2 8 0
11 | Extreme quantity changes to meet field condition 0 1 3 3 5
12 | Construction methods 0 1 6 4 1
13 | Delay in instructions from consultants 0 0 2 8 2
14 | Shortage of unskilled labor 7 0 1 2 2
15 | Poor management of the project changes 0 0 5 6 1
16 | Late deliveries of materials 5 1 2 4 0
17 | Poor management of project site 0 1 5 5 1
18 | Lack of Program of Works 0 2 6 3 1
19 | Delay by sub-contractors 0 1 3 6 2
20 | Poor design 0 0 5 7
21 | Breakdown of construction equipment’s 5 2 4 1 0
22 | Client initiated variations 5 6 1 0 0
23 | Obtaining permit from municipality 7 5 0 0 0
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24

Insufficient communication between parties 0 3 2 6 1
25 | Public holidays 4 1 2 4 1
26 | Shortage of skilled labor 0 3 2 6 1
27 | Accidents during construction 5 3 4 0 0
28 | Risk response planning prepared 4 5 3 0 0
29 | Unskilled equipment operators 5 4 1 2
30 | Discrepancy between design specification and

standards 0 2 1 3 6
31 | Dispute among contracting parties 4 4 4
32 | Conflict in work schedule of contractor 4
33 | The project completed on the original (planned)

schedule 9 3 0 0 0
34 | The project completed with the planned budget 8 3 0 1 0
35 | Unfavorable Site conditions 0 2 8 2 0
36 | Foundation conditions encountered on site 0 4 7 1 0
37 | Bad weather conditions 0 3 5 4 0
38 | Mistakes with soil investigations 0 3 5 3 1
39 | Delay in claim approval 0 0 4 6 >
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Appendix D: Overall responses for top root causesf@chedule delay

Major causes for schedule delay

Overall Frequency Analysis (FA)

No 1 2 3 4 5

Underestimation of cost of projects 0 1 1 11 12
2 | Delay in honoring payment certificates 0 0 0 7 18

Underestimation of complexity of projects 0 0 3 12 10
4 | Lack of applying contractual tools (liquidatedrdaye

or acceleration of work) against subcontractor 0 1 6 6 12
5 | Difficulty in accessing Bank credit 2 4 15 1 3
6 Poor supervision 0 2 6 3 14
7 | Poor Professional Management 0 1 2 8 14
8 | Fluctuation of prices 2 9 7 6 1
9 | Underestimation of time for completion by contoais | o 2 2 10 9
10 | Lack of effective managing and controlling

subcontractor 1 2 4 17 1
11 | Extreme quantity changes to meet field condition 2 3 9 11
12 | Construction methods 3 12 6 4
13 | Delay in instructions from consultants 0 4 14 6
14 | Shortage of unskilled labor 16 0 1 4 4
15 | Poor management of the project changes 0 0 7 15 3
16 | Late deliveries of materials 8 3 6 7 1
17 | Poor management of project site 0 0 7 9 9
18 | Lack of Program of Works 0 3 13 5 4
19 | Delay by sub-contractors 0 2 7 14 2
20 | Poor design 0 0 0 9 16
21 | Breakdown of construction equipment’s 11 5 5 3 1
22 | Client initiated variations 10 11 2 1 1
23 | Obtaining permit from municipality 16 5 1 3 0
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24 | Insufficient communication between parties 0 3 2 15 5
25 | Public holidays 5 3 3 11 3
26 | Shortage of skilled labor 0 4 4 13 4
27 | Accidents during construction 8 7 9 1 0
28 | Risk response planning prepared 8 8 6 2 1
29 | Unskilled equipment operators 10 8 3 3 1
30 | Discrepancy between design specification and

standards 0 2 1 ! 15
31 | Dispute among contracting parties 4 10 8 3
32 | Conflict in work schedule of contractor 6 11
33 | The project completed on the original (planned)

schedule 20 4 0 0 1
34 | The project completed with the planned budget 18 5 0 2 0
35 | Unfavorable Site conditions 0 4 15 6 0
36 | Foundation conditions encountered on site 2 6 14 3 0
37 | Bad weather conditions 3 6 8 8 0
38 | Mistakes with soil investigations 0 4 11 8 2
39 | Delay in claim approval 0 1 5 16 3
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Appendix E: List of low volume rural road projects for the study

(Taken from Jimma Zone Roads Authority Bureau oiba Contract Agreements (2016))

S.N Projects Length (Km) Design | Consultant | Contractor Client Contract Executed Remark
Plan | Executec | Condition amount (Birr) (Birr)

1 Afata— Omo- Cale 6.4C | 5.57 2 HAD TEZDA JZRA 3,671,54 3,157,531.0

2 Ako - Jatc 11 9.7 2 HAD TEZDA JZRA 4,520,31 4,023,075.9

3 Angech- Bore 12 12 2 GIBE GRDN JZRA 2,051,37! 2,051,37! Case Stuc

4 Anja— Mas: 9.8C |9.8C 2 GIBE TWO.H.T. JZRA 4,410,97. 4,410,97: Case Stuc

5 Asab- Bari 36 30.6( 2 HAD TEZDA JZRA 34,540,00 29,704,40

6 Bake—- Gudc 20 18.6( 2 GIBE TWO.H.T. JZRA 14,375,16 13,512,654.1

7 Balla-Wago—- A/Diko | 23 20.47 2 BEKTER | YECHALAL JZRA 12,791,48 11,512,333.8

8 Bula— Wadikc 8 7.44 2 KIT WAMA JZRA 6,921,47! 6,436,975.4

9 D/Qabese T/Gubet: 14 11.9( 2 G&B HIYAW JZRA 8,921,74. 7,940,351.2

10 | Dache- Gibe-Bonay |6.3C | 5.4Z 2 REIMNA | NABUT JZRA 3,080,15! 2,648,92!

11 | Dimtu - Afata 8 7.3¢€ 2 BEKTER | TANT JZRA 3,895,13 3,505,¢17

12 | Ganbo- Migira 9 7.8 2 GIBE GRDN JZRA 5,021,37' 4,469,027.9

13 | Girma- Kombolche 7 6.0z 2 HAD SABSAHARA | JZRA 5,321,79! 4,683,179.6

14 | H/Qarsu- Q/Sub 14 12.1¢ 2 HAD EYOHA JZRA 8,941,92. 7,779,472.1

15 | Hane-Do'o 19.8( | 19.8( 2 GIBE GRDN JZRA 5,750,32 16,090,24 Case Stuc

16 | Leku- Migira 11 9.3t 2 GIBE TWO.H.T. JZRA 5,820,311 5,005,466.1

17 | Marab- Kallachze 9.5C |8.17 2 HAD EYOHA JZRA 6,751,39: 5,941,224.9

18 | Raga- Gaber: 16 15.3¢ 2 HAD TEZDA JZRA 8,953,411 8,326,671.3

19 | Sarto- Kallache 12 11.5Z 2 KIT SMES JZRA 8,342,15 7,925,048.2

20 | Sarbo- Kallache 12 11.6¢ 2 EDEAB BIFTUBEHA | JZRA 8,317,29 8,150,951.0

21 | Sarbo- Kusaye- Ber. | 16 15.0¢ 2 HAD EYOHA JZRA 12,475,32 11,726,800.8

22 | Serbo-Buse Bechan | 17.5( | 16.27 2 HAD SABSAHARA | JZRA 13,175,95 12,121,875.8

23 | Serbo-Karagori 14 13.8¢ 2 HAD EYOHA JZRA 8,795,24 8,619,342.0

24 | Yukkiroo - Q/Qimbibit | 10 9.7 2 ABT JIREN JZRA 7,941,25. 7,623,600.9

25 | Tele— Mas¢ 17.2C | 17.2( 2 GIBE TWO.H.T. JZRA 8,051,39 13,49284: Case Stuc

26 | Toli — Gaser. 8.01 |8.01 2 GIBE GRDN JZRA 3,651,79: 3,651,79: Case Stuc

27 | Walla—Kella 16 13.9¢ 2 NABUT WANKO JZRA 13,241,79 11,255,523.2
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QUESTIONNAIRE

JIMMA UNIVERSITY
JIMMA INISTITUTE OF TECHNOLOGY
SCHOOL OF CIVIL AND ENVIRONMENTAL ENGINEERING
MASTER OF SEINCE PROGRAM IN CIVIL ENGINEERING

Dear Responders,
This questioner is prepared for the successful ¢etiop of “MSc in Construction Engineering
and Management” under the thesis titlksSessment on planning and scheduling of Low
Volume Road projects: A Case study Jimma zone didtt”.
The purpose of this study is to analyze the curremds of planning and scheduling in the Low
Volume Road projects and identify the problemst,rihen finally to provide possible solutions
to the problems raised with respect to the practipproaches of the stakeholders in the sector.
Therefore, your honest response to this questionkrgreatly help to identify the current
planning and scheduling practices of road constrgctompanies and to conclude and give
recommendations following the research findings #mel results are intended to serve for
academic purposes only.
Finally, you are asked for yokind cooperation and willingness in answering theestions as
truthfully as possiblentil the questionnaire is successfully completed your response will be
highly confidential.
For further questions pertaining to this reseapbase contact Jimma University Institute of
Technology (JiT), school of Civil and EnvironmenEaigineering.

Very Truly Yours,

Thanks for your successful cooperation!

By: Abraham Kebede

Mobile: 09 12 74 74 73

Email: abrish211@yahoo.com

Principal Advisor: Prof. Emer T. Quezon

Co-Advisor: Engr. Alemu Mosisa
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PART 1. Basics of planning and scheduling
1. How long do you have experiences in relationqhé&preparations of road construction
planning and scheduling?

a) years in client’s role
b) years in the engineer’s role
C) years in the contractor’s role

2. Do you have standard procedure to plan and sthddw Volume Road construction
project’s activities?

I:IYes I:INo

3. What are the common trends in the preparatidnplan and schedule to the project

executions? (Low Volume Road projects)

4. Do the plan and schedule often executed withowtyd€!
[yes [no
5. Do you assess risks to the Low Volume Road praeustruction in planning and schedule

stage? I:Iyes I:Ino

If yes elaborate

PART 2. The followingtop major causes in planning and scheduling defaj®~ volumeroad
construction project activitiekom your experience of the sector the followinglés are to be

filled by you Please also answer all the questions to enhaaaabibctivity of the research.
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Top major causes of schedule delays in low volwad constructions.

Scale
No Major causes for schedule delay strongly | Disagr | Neutral | Agree | strong
disagre ee(2) | (3 (4) ly
e agree
(5)
1 Underestimation of cost of projects
2 Delay in honoring payment certificates
Underestimation of complexity of projects
4 Lack of applying contractual tools (liquidated
damage or acceleration of work) against
subcontractor
5 Difficulty in accessing Bank credit
6 Poor supervision
7 Poor Professional Management
8 Fluctuation of prices
9 Underestimation of time for completion by
contractors
10 | Lack of effective managing and controlling
subcontractor
11 | Extreme quantity changes to meet field condition
12 | Construction methods
13 | Delay in instructions from consultants
14 | Shortage of unskilled labor
15 | Poor management of the project changes
16 | Late deliveries of materials
17 | Poor management of project site
18 | Lack of Program of Works
19 | Delay by sub-contractors
20 | Poor design
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21 | Breakdown of construction equipments

22 | Client initiated variations

23 | Obtaining permit from municipality

24 | Insufficient communication between parties

25 | Public holidays

26 | Shortage of skilled labor

27 | Accidents during construction

28 | Risk response planning prepared

29 | Unskilled equipment operators

30 | Discrepancy between design specification and

standards

31 | Dispute among contracting parties

32 | Conflict in work schedule of contractor

o

33 | The project completed on the original (planne

)

schedule

34 | The project completed with the planned budget

35 | Unfavorable Site conditions

36 | Foundation conditions encountered on site

37 | Bad weather conditions

38 | Mistakes with soil investigations

39 | Delay in claim approval

PART 3. The impacts of planning and scheduling of aw Volume Road projects
6. What kind of method do you use to represent ¥ project planning and scheduling?
Bar chart method___ Critical Path method__ S-Curve method___ other's (...)
7. What are the common impacts of planning anédulng in Low Volume Road projects you
have worked?

* Delays

* Disruptions

» Changes
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» Suspensions

* Terminations

* If multiple

8. Is there risk management strategy in low voluoael construction project?

* Yes * No * Some times

9. What is your opinion in risks associated withag@
* Avoidable

* Reducible and common.

* Transferable

* Combination of

10. Is there a process of study on team of expedtiser than participants of design concerning

constructability of projects?

PART 4. Controlling to the planning and schedulingof the LVR projects
11. Did you confirm the delay of most of low volum@ad projects executed in Jimma zone
district with regards to late completion of progbeyond the time granted in the contract?
Yes No sometimes

12. Did the actual cost of projects be more thanetstimated cost?
Yes No Sometimes

13. Based on the types of the schedule impactsemapbin the projects you have been working,
who was/were the major reason/s to make scheddlatep/ rescheduling to happen?
a. Change orders due to unforeseenrostances
b. Delay due to contractors
c. Delay due to consultants
d. Delay due to client

e. Combinations of
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General comments on the research

| sincerely appreciate your timely response and cooperation!
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