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Abstract

One of the most common challenges facing road construction projects is road project
performance. The failure of any construction project is mainly related to the problems and
failure in time and quality performance. Three principal parties (Client, Consultant
andContractors) severally contribute failure in project performance based on managerial
time-related causes and quality-related causes.

The main objective of this study is to assess the managerial causes of project delay and
quality problem and suggests appropriate measures that can be taken to improve project
delay and quality problemin future Jimma Town cobblestone road construction projects. This
research study is descriptive cross sectional and explanatory survey design with quantitative
research approach. Census survey and purposive sampling techniques were used to select
respondents and collect data. The former technique was used to select and collect data from
client and consultant whereas the latter technique was used to select and collect data from
contractors. The research work mainly consists of literature review, questionnaire survey,
and case study. Based on the literature review a total of twenty-five managerial causes
affecting project delay and twenty-three causes affecting quality problem and also fifty
remedial measures were identified in both cases.

The results of the case study indicated that all cobblestone road projects under in Jimma town
experienced time overrun and quality problem. The extent of project delay and quality
problem varies from 53.33% to 130% and 10% to 41% respectively. The causes and remedial
measures of delay and quality problem were identified and ranked based on the value of
relative important index (RIIS). The most top five important managerial causes that
contributed to the project delay and quality problem from case study and questionnaire
survey in Jimma town cobblestone road construction projects were identified and ranked.
Financial difficulties faced by contractors, lack of project management system of those
parties.poor planning and scheduling of the project, delay to handover and delivering the site
and delay in response to decision making process for time overrun. Financial difficulties
faced by contractors, inappropriate construction methods as per design & Specification, lack
of Proper derange during construction, lack of quality control and assurance system and poor
mai ntenance system after construction for quality problem. Finally the results of theresearch
study propose remedial measures to improve, project delay and quality problem in future
cobblestone road construction projectsin Jimma Town.

Key Words. managerial causes, project delay and quality problem, cobblestone road projects
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CHAPTER 1
INTRODLYION

1.1. Research Background

For any urban development, constructing new angv@naging, maintaining and improving
the existing infrastructure are very important. &hrbdnfrastructural provision (cobble stone
roads, drainage, solid waste landfills, abattois)ehousing development, urban business
development and strengthening cities capacity ib-geeern are strategic interventions
necessary to create conditions for economic dewedop and create employment and reduce

poverty.

Growth of urban areas is essential to the ovemletbpment of a country. However, large
urban areas in developing countries are not actgssiough infrastructures and employment
institutions to sustain with the rapid inflow ofqme who are in search of jobs. One of the
strategic interventions is urban road construct®oad infrastructure is one of the problems
observed in many urban areas of developing cosnéspecially in Ethiopia in general and
Jimma town in particular. Based on the MUDC (202Pmanual, one of the priority services
selected by ULGs for improvement is improved roadeas through the construction of
Cobblestone roads. So the Cobblestone road cotistrus a project aimed at creating job
opportunity to reduce poverty and to make the €itiean and beautiful with Cobblestone at a

very lower cost than asphalt.

Cobblestones are the original stones that were asedad paving material in Egypt more
than 3, 500 years ago and also during the 15thupenh many European countries.
Moreover, Cobblestone paving is not really a newcept, even for Ethiopia, where the
technology was used over 100 years ago [1]. Nowsadaypblestone pavements have been
used worldwide in cities such as Berlin, New YorkdaParis. In Ethiopia, the Germany
International cobblestone project was introducetid8 E.c as part of the university capacity

building programs.

Adama was the first city to train workers in théfetient processes of producing and paving
with cobblestones. In one year, the German coldnlesexperts have trained more than5000

people with whom they have paved 20,000 squarersigtddama city [2]

MSc Thesis by Yonas Mekonnen 1
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Cobblestone road construction in Jimma was stane#001 E.c. and until the end of 2006
E.c budget Year the City has constructed and opdaedise 13.41Km road and 3km
Pedestrian sidewalks. Further, the city adminisinathas a plan to construct 30km
cobblestone road with a financial support of WoBank (International Development
Association (IDA) and 18km by city administrationdget for the next three year until 2009
E.c [3].

Jimma has 309.93km of measured roads, divided leetasphalt, Gravel road, cobbles stone
road and compacted earth. This doesn’t include afghalt roads within the municipal
boundary that are owned by the Ethiopian Roads aiith(ERA). The road sector is mainly
dominated by earthen road that constitute more 8@ of the total road networks. Since
recent years, the city is taking initiations to eleyp main routes with standardized asphalt
concrete roads and cobblestones for inner roadghdfaroads mainly characterize the
expansion areas and slum areas. According to tniiiare asset management plan (IAMP)
and TOR report the summaries of existing road néwo Jimma city is shown on the

following table.

Table 1.1: Status of existing road constructiorjgois in Jimma Town

Road Sub-Category Unit Quantity
Asphalt Roads km 34.5
Gravel Roads km 74.25
Cobble stone road km 13.41
Earth Roads km 211.37
Pedestrian Sidewalks(2m) km 3

Source: Jimma City infrastructure asset management plan (IAMP) Report

Road Construction programs are now in stage of mapel expansion in Ethiopia. project
delay and quality problem in construction is a maoncern in the global construction
industry. The project delay and quality problentivil engineering project work became an

issue of concern to the government, contractorsswéants, project customers and end-users.

Like many other developing countries, Ethiopialsdacing various problems among which
project delay and quality problem on road constomctis quite serious problem in
construction projects and it is also the main pFobbn the existing cobblestone road project

in Jimma town.
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1.2. Research problems

The failure of any construction project is mainglated to the problems and failure in
performance. Construction industry in the globampdmenon faces challenges with regard to
problems associated with project performance. Tiogept performance is affected by many

factors usually linked to the performance of timest, and quality [4].

Ethiopia also facing grate challenges on projetdydand quality problem. In the developing
countries like Ethiopia, the cost of road consinurctakes a major part of the budget. majority
of the road projects funded by financing bodiedoas or donation. Therefore keeping the

project without delay and quality problem in roamhstruction is an inevitable [5].

Unfortunately cobblestone road construction in Jartown has been facing grate challenges
on project delay and quality problem. Accordinglimma city administration Infrastructure
Asset Management Plan (IAMP) report on 2007E.c btuiglgar indicated that On Appendix —
B table 4.37 from the total of 11 cobblestone rpemjects constructed by 11 contractors there

is an average of 23.48 % of project delay [3].

Cobblestone road construction starts 2001 E.c.| thegiend 2006 E.c Jimma has constructed
and opened for use 13.41Km main cobblestone rodd3&am Pedestrian sidewalks in 10
kebles. However, with in this short period of timmeost of the existing already finished
cobblestone roads are not in good condition. Onefpx — B table 4.38 show 26.88% of
main cobblestone road and 10.33% of Pedestrianwalldleare in severe a condition

respectively [3].

As a consequence most of the project faces hugerr@nod delay and quality problem. With
this regard, it is very essential to assess thesesawf delay and quality problem of
cobblestone road construction projects in ordemtmance the status of road sector. Therefore,
it is the right time to study identifying the cassend remedial measures of project delay and

quality problem on cobblestone road constructiajgats in Jimma town.
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Figure 1.2: Jimma Town main cobblestone road cootd on 2005 E.c
L T S sem———— .

Figure 1.3: Jimma Town cobblestone pedestrian sileeonstructed on 2006
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1.3. General Objectives

The aim of the research is to assess the manageneles of project delay and quality
problem on cobblestone road construction projestdimma town and propose remedial

measures.

Specific Objectives:

1. To determine the extent of project delay and qualioblem on cobblestone road

construction projects in Jimma town

2. To identify the main managerial causes of projeslayl and quality problem on
cobblestone road construction projects in Jimmantow

3. To propose remedial measures to improve, projdatydand quality problem in future
cobblestone road construction projects in Jimmantow

1.4. Research Questions

The proposed study is motivated to fill the gapabgwering the following research questions
by assess various managerial causes for projealy dgld quality problem on cobblestone

road projects in Jimma town.

1. What is the extent of construction project delag gumality problem on cobblestone
road construction projects in Jimma town?

2. What managerial causes for project delay and gquplibblem in cobblestone road
construction projects in Jimma town?

3. What are the possible remedial measures in ordengoove project delay and quality
problem in future cobblestone road constructiongats in Jimma town?

MSc Thesis by Yonas Mekonnen 5
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1.5. Research Scope

The scope of this study is limited only on the debtpne roads construction projects in
Jimma town. The study focuses on only the mandgesiases for project delay and quality
problem on cobblestone roads construction projecidnma town and the data for this study

has been gathered through literature review, quasdire survey and case study.
1.5.1.Significance of the research (outcome)

The findings of the research work are expected to

v" Contribute sufficient information for cobblestonead construction contractor, local
consultants and client about project delay andityupfoblem on cobblestone road

construction projects in Jimma Town.

v" The result of this study will provide a guide farad construction sectors to take the
necessary actions and precautions that threatenexistence as well as future
development of road construction projects in gdnara cobble stone projects in

particular.

v' Hence, this study provide an important academiamgofor further studies to be
undertaken in analyzing the contribution of enhagdhe project delay and quality

problem on cobblestone road projects construchahmma Town.
1.5.2.Limitations

The sample size was limitation to the research usx¢he client and Consultant firms which
participated during construction was the same drgéion but different department, were
limited in number. However, the researcher tried best by including all the available
respondents.

The last limitation is that the Cobblestone roaastauction is more than 100 years ago
experience in most of the USA and European urbaasarCurrently, as they are more
developed, they are constructing their streets raads with very attractive asphalts. Even

they are covering some of the Cobblestone roadsasiphalts or ranges where as some of

MSc Thesis by Yonas Mekonnen 6
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them kept as they are as historic roads. So beaafudes reason very few literatures are
written in relation to Cobblestone roads. In otherds, there is shortage of latest literature
reviews for this research in the world in genenadl & Ethiopia in particular as it is new

emerging practice.

1.6. Research Structure
This research consists of five main chapters agvist

v' Chapter one: Introduction: this chapter discusessarch background, Statement of
the problems, the main and specific objectivesetarch, research question, research
scope and structure of the research.

v' Chapter two: Literature review: this chaptenows a historical review from
previous studied to assess the main causesorftruction projects delay and
quality problem on different sources such as &athdocument (progress and

completion report), books, journal and internatrses.

v" Chapter three: Methodology: this chapter discutisesesearch methodology in order

to achieve the required objectives.

v' Chapter four: Results of Analysis and Discussfoguses on the analysis of results
and discussions of the data obtained from the st@agh/ on selected road construction

projects and questionnaire survey.

v' Chapter five: Conclusions and recommendations:igesva final conclusion on the

research and recommendations for further research.

v' Appendix:

MSc Thesis by Yonas Mekonnen 7



Assessment of managerial causes of project delay and quality problem on CRCP’S in Jimma town

CHAPTER 2

LITERATURE REVIEW

2.1. Introduction

One very important aspect of this study is assesagralyzes various managerial causes of
project delay and quality problem on road constoucproject in general and cobblestone
road in particular on Jimma town. In order to depe& better understanding of the research
objective, a comprehensive literature review hanlmnducted by focusing on related to this

study.
2.2.  Construction project management

Before we directly enter into construction perfonoe, it is better to understand what
construction project management mean. Construectianagement is a discipline that deals
with the management of construction proj&fetsn their inception to their completion with

the aim of achieving projects within budget, timedaquality. Besides when the term
construction management is used for project delivestem, it represents the owner for
managerial decisions related with the project. @acton work, like any other work,

involves the systematic integration of various tgses such as human, finance, physical
resources, information and attributes that are usedchieve transformations of input to
output. The key to productive work is appropriat@nping for such transformations [6]. The

construction work like any other work can be congalized using Input — Output model as:

Competent management performance can be engingsteals we have learned to engineer
the structures we erect. Every construction projeah be improved provided that

management knows what to improve and how to impitoMg.

The central concept for competent management igerbebformation. To improve
performance, above all other things, contractordn® focus their attention on how they
collect, interpret, and act on jobsite informat{@h But good information does not just pop
out of a construction job. It requires a systemetiort to collect, analyze and make sense out
of it.
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2.3.  Construction management and performance

There is a strong relation between projecanagement and project performance.
Management in construction industry is con@de as one of the most important
factors affecting performance of works. Brownd Adams [8] studied a new approach
to the measurement of the effect of Building Projanagement (BPM) on time, cost and
quality outputs using 15 ‘cases' derived fidK data. The evaluation under taken
demonstrates that BPM as it is presently lemented in the UK fails to perform as
expected in relation to the three predominpatformance evaluation criteria; time, cost
and quality. Lehtonen[9] obtained a model foerformance measurement which assist
both firms' top management and operational marsa for continuous feedback on
operational activities. Thomas [10] stated thatuheenting and archiving performance data
could be useful for future reference, such far settling disputes on claims, and in

maintenance and repair works.

Kuprenas [11] remarked that quantification of thmepacts of the project management
processes are identified through three steps dfygsisacomparison of summary statistics of
design performance, proof of statistical significarof any differences and calculation of a

least squares regression.

Cheung et al [12] studied the project performarstated to project managers. It is remarked
that development of a Web-based construction RPrdfecformance Monitoring System
(PPMS) can assist project managers in exercisogstruction project performance
indicators and can help senior project managem@nbject directors, project managers,
etc., in monitoring and assessing projectfoperance. Pheng and Chuan[13] stated that
while project management is only one of the mamiyerga upon which project performance
is contingent, it is also arguably the mostn#igant as people formulating the processes
and systems who deliver the projects. Ugwu amadipg{14] stated that an adequate
understanding and knowledge of performance asrable for archiving managerial
goals such as improvement of institutional transftions, and efficient decision making in
design, specification and construction, at vagiptoject-level interfaces, using appropriate
decision-support tools. Ling et al [15] investgghtproject management (PM) practices
adopted by Singaporean construction firms. It weteminined the performance level of their

projects in China; identifies PM practices tha l® better performance; and recommended
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key PM practices that could be adopted by foreignstruction firms in China to improve
project performance. Success of construction pt®jetepends mainly on success of
performance. Many previous researches had beathedtiperformance of construction

projects.

Performance can be defined as a means to repraseomplishment through subject and
object relationships and metaphors [16]. Accordingbnstruction performance can be
defined as a means to represent accomplishmenighractivity or method relationship and
their output. Others define performance as a cdnbey is very closely linked a company’s

competitiveness [17].

The project performance is affected by many fact@sally linked to the performance of

time, cost, and quality [4].

Time performance usually means the project is cetedlon or before the agreed handover
date. Sometimes contractual documents refer to beiag the ‘essence of the contract’,
which exemplifies the criticality of timely compieh due to subsequent plans that cannot be
delayed [18]. Prediction of construction time haeib studied at length. One of the earlier
studies was Bromilow [19], in which a predictive debwas developed using the relationship
between cost and duration. It was found that time tiaken to construct a project is highly

correlated only with the project’s size, as measimgits final cost.

Quality performance is referenced to the standatbeodelivered project and that specified in
the contract documents. The expectation is to vecehat is specified, no more and no less,
and often this is judged in the detail of the fir@s and the workmanship applied. There is no
convenient unit of measurement for quality, anthédrefore involves a collection of issues,
some of which are objective (e.g. number of idesdifdefects) and others are subjective.
Quality is influenced by a number of related fastall of which would normally add cost
and time to some extent as the level of qualityraases. These include build ability,
innovation, building height, and extent of fit-o@nvironmental performance, compliance,

standard of finish, supervision levels and efficigfil8].

Quality management has grown in prominence overyders. Lesley and Malcolm [20]
believed that quality was probably the best strategensure customer loyalty, defend against
foreign competition and secure continuous growtth arofits in difficult market conditions.
ISO-9000 (Quality Management) is the current irdiional standard for assuring quality, and
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ISO-certification is a demonstrable way that camdton contractors can communicate to
customers that they have systems in place to dedjuality outcomes and grow in abilities

through continuous process improvement [21].

2.4.  Time and quality performance measurement in constration
industry

Performance is not just about efficiency but acimgwlesired results. According to Navon
Ronie [22] performance measurement is the procésguantifying the efficiency and

effectiveness of actions. To help in this endeaaavide variety of KPIs have been identified
and used to measure the success of constructigecigoThese include indicators of client
satisfaction, stakeholder engagement, service atglivinvestment return, urban renewal,
defect minimization, trust, dispute avoidance, waton, safety and standard. Three of the
most commonly cited KPIs are on-time completiomé), within agreed budget (cost) and

non-defective workmanship as specified (qualityg][1

William Gyadu - Asiedu [23] study Project perforncenmeasurements which are based on
the multidimensional, multi-criteria concept. Inl, dhey identified seven dimensions: respect
for time, respect for budget and technical spedtiion, knowledge creation and transfer,

contribution to business success, financial andneernial success.

The systematic measurement of performance is dfisam, as it is needed in order to
determine areas of improvement. Basically perforrearan be assessed on two dimensions:
the objective measures and subjective measuresightighted by chan [24] the objective
approach use mathematical formula to calculatevétiee of the project based on time and
cost, while the subjective approach uses subjeacpiaions and the personal judgment of

participants.

Time performance of the project is monitored acowydo the work program prepared prior
to commencement of the project. Assert that thee tperformance concerns the duration
needed to complete the project according to itecale and are calculated as the numbers of

days or weeks from starting on site to the practoepletion of the project [25].

Quality performance of the project is a common whetieant that is applied to assess the level
of performance in construction projects. [25] Quyathines the ability of service or product to
perform its specified tasks. In addition, projeetfprmance also can be obtained based on the
participants’ satisfaction levels. This approactes provide a negative or positive result by
comparing perceptions and expectations.
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2.5.  Managerial causes of project delay and quality prblem
construction project

This paper reviews the managerial causes that ibatdrto the project delay and quality
problem on cobblestone road project in Jimma toWns review was achieved via both a
comprehensive literature review and a highway rgadject survey. The significant

managerial causes were arranged into two groupgrject delay-related causes and quality

problem-related causes.
2.5.1.Project delay related causes
2.5.1.1.Definition of project delay

There are a number of definitions for delay. In twnstruction management context, the

simplest definition of delay was set by;

In construction, delay is the time overrun eitheydnd the contract date or beyond the date
that the parties agreed upon for delivery of agubj26]. A project consists of a collection of
activities. Delays can occur in any or all of theséivities and these delays in activities can
concurrently cause delays in the completion ofpitugect. A project delay is the accumulated
effect of the delays in the individual activitid3elay analysis used to determine the cause(s)
of the delay in order to ascertain whether an esttenof time would award. An extension of

time relieves the contractor from the liability fdamages [27].

The analysis of delays in construction projectslificult and complicated because of the
large number of individual activities that needbe dealt with, even for a relatively simple
project. A medium-sized project may consist of mexdd of activities, many of which may
take place at different times and with differentrations than originally planned .Some
activities may be delayed or accelerated, and shahges may partially or fully, or may not,

affect the project completion date.

In many studies, researchers defined project dsddpllows:

» Construction delay is defined as™".... the time awerpeyond completion date
specified either in a contract, or beyond the dias the parties agreed upon

for delivery of a project.... [28].
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» Construction delay refers to™".... a situation whareonstruction project does

not come to completion within the planned time: [29].

» Delay is"".....a situation when the contractor ané ttlient jointly and
severally contribute to the no completion of thejgct within the original or

the stipulated or agreed contract period.[30].

2.5.1.2.Causes of project delay/time Overrun

The majority of road construction projects in Efhieoare not completed within the initially
set targets of time. Project delays are a commohl@m around the world internationally in
the construction industry in modern times. Invesiitg the reasons for delay has become an
important contribution to improved construction uistty performance.

The causes of project delays fluctuate due to #udtsd and weaknesses of the client, the
consultant and the contractor. Project delays nagpén in the preconstruction phase which
means the period beginning from the initial conimepof the project to the signing of the

contract between the client and the contractor; dwany some of them may happen in the
construction phase that is the period when actoastcuction is under way. Project schedules
are consistently dynamic and uncertain. Severatralieble and uncontrollable factors can

adversely affect the project schedule and causg/slelThese delays definitely create negative

impacts on project performance.

Many studies have been conducted to examine thtrfaaffecting time overrun in

construction projects. The history of the consinrcindustry worldwide is full of projects

that were completed with significant time and coserruns [31]. A World Bank report

confirms an average of 70% overruns of initial time8% of 1627 projects during the last
15 years [32].

The management issues was one of the most impdaiztots that affected construction delay
for developed economic of countries. Different stgdn different country proof this Ibrahim
Mahamid [33], conducted a study to consultant'swi@ward the factors affecting time
overrun in public construction projects analysigted identified 34 factors indicates that the
top five important factors affecting time overrunpublic construction projects are: improper

planning, poor labor productivity, additional worksework, and lack of contractor
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experience. The results also indicate that thdit@severe factors affecting time overrun in
public construction projects in Saudi Arabia ared bward for lowest price, poor labor

productivity, improper planning, additional workndalack of contractor experience. While
the top five frequent factors are: rework, improp&nning, changes in material types and
specifications during construction, poor contractanagement, and poor resource
management, also Koushki P &Al-Rashid, K [34] coctéd a study in Kuwait to identify and

rank the main time and cost overrun causes in ngetgin projects. They concluded that the
factors affecting time overrun are changing ordevaers’ financial constraints, and owners’

lack of experience.

Another study Mansfield [35] causes of delay andtawverruns in Nigerian construction
projects were financing and payment for completeatk®;, poor contract management,
changes in site condition and shortages in maseriabntractor’'s improper planning,
contractor’s poor site management, inadequate a&choir experience, inadequate client’s
finance and payments for completed work, incompeteaf subcontractors, shortage in
material, labor supply, equipment availability afadure, lack of communication between
parties, and mistakes during the construction sté¢gre the top ten important delay factors

evaluated in Malaysian construction industry Sanvaaisand Soon [36].

Alinaitwe, Apolot and Tindiwensi [37] carried out tudy on causes of delays and cost
overruns in Uganda's public sector constructiorjgote and the results showed the major
causes as: Change of work scope and/or changesteriah specifications; High inflation,

Poor monitoring and control, due to incompetent/andinreliable supervisors; Delayed
payment to contractors, subcontractors and/or srgpland Fuel shortages. Sweis [38]
investigated factors affecting time overruns in lpulgonstruction projects in Jordan and
revealed that the major causes of delay were: Tanynthange orders from owner; Poor
planning and scheduling of the project by the k@mtor; Ambiguities and mistakes in

specifications and drawings; Slow decision makirgmf owner; and Poor qualification of

consultants, engineers and staff assigned to thjeqtrin India, Desai and Bhatt [39] studied
the critical causes of delay in residential corettam projects and found out that the most
important delay factors were: Original contract ation was too short; Legal disputes
between various parties; Ineffective delay pensilti2elay in progress payments by owner;

and Delay to furnish and deliver the site to thetector by the owner.
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In Sri Lanka, Dolage and Rathnamali [40] carried austudy causes of time overrun in
construction phase of building projects and found that the following were the major
causes of time overrun: Delay in progress paymsentlients; Inaccurate planning and
scheduling of projects by contractors; Rainy weathdon availability of experienced
technical staff of contractor. Wong and Vimonsd#dtl] studied the factors affecting
construction time in Australia and the results shdvthat the following were the major
factors affecting construction time: Skills shogad@inancial difficulties; Shortage of labor;

Unrealistic deadlines for project completion; amfloneseen ground conditions.

There are in seven groups of causes for delaynistoaction project: According to the study

of [60], categorized causes of delay into sevemggsocauses of construction delay late in by
owner such as late in revising and approving ded@uments, slowness in decision making
process, Suspension of work...etc, causes of comistnuclelay by contractor such as

difficulties in financing project, poor communiaai and coordination, ineffective planning

and scheduling of project, improper constructionthods implement, and...etc: causes of
construction delay by consultant such as delaysaducing design documents, unclear and
inadequate details in drawings, insufficient datlection and survey before design, un-use
of advanced engineering design software; causesmdtruction delay by materials such as
shortage of construction materials in market, détagnaterial delivery, late procurement of

materials ; causes of construction delay by equmreech as low productivity and efficiency

of equipment, lack of high-technology mechanicalipment; causes of construction delay by
labors such as low productivity level of labors asidortage of labors and causes of
construction delay by external factors such as kerainclement, Effects of subsurface

conditions (e.g. soil, high water table, etc.) Bwrer, weather effect on construction
activities identified as the major factor of delayconstruction industry.

There are also many study investigation factorg twentributing to causes of delays in
construction projects. Delays in highway constauctin Thailand conducted by [42]; and
concluded that delays can be caused by all panmedved in projects however; main causes
come from inadequacy of sub-contractors, orgammathat lacks of sufficient resources,
incomplete and unclear drawings and deficiencids/d@n consultants and contractors. The
study suggested that delay could be minimized bgudisions that lead to understanding. poor

planning, poor site management, inadequate supeyskills of the contractor, delayed
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payments, material shortage, labor supply, equipmavailability and failure, poor
communication and rework. Conclusions made fromstidy that the major causes of delay
in road construction projects in Zambia were dafaymyments, financial deficiencies on the
part of the client or contractor, contract modifica, economic problems, material
procurement, changes in design drawings, staffiefplpms, equipment unavailability, poor
supervision, construction mistakes, poor coordamatin site, changes in specifications, labor

disputes, and strikes[43].

Generally, the causes of delay are significant ahduld be given attention by client
organizations, consultants, and contractors to lentde timely completion of projects in
future based on all the above information the garfactors causing delays are summarized
in the table 2.1 in order to prepare the questiman® identify causes of delay in Jimma

Town road construction projects
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Table 2.1 Summary of literature reviewed causegetdy/ time overrun in different countries
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6 | Poor planning and scheduling of the project byditractor v v v v
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8 | Rework due to errors during construction v
9 | Lack of frequent meeting v v v v v
10 | financial difficulties faced by contractors v v v v
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2.5.2.Quality problem related causes

2.5.2.1. Definition of quality and quality defective

Many previous researchers provided a differentnitedn of the construction project quality
Chan and Chan (2004) confer that in the constradtidustry, quality is defined as a totality
of features required by a product or service tess§at given need- “fitness for purpose”.
However the way in which quality is determined ysthe extent to which a product or service

successfully serves the purpose of the user dusage (not just at the point of sale). [24]

The word quality has many meanings: a degree ofelexxe; conformance with
requirements; fitness for use; delighting customé&eedom from defects, imperfections or
contaminations (Hoyle, 2006). [44]

According to the (Chan and Tam, 2000).quality m#an finished product in any industry
should be manufactured to a required standardhanprovides customer satisfaction and

value for money. [45]

Atkinson (1999) defines quality defective constrmctworks as those which fell short of
complying with the specific descriptions or requients of the contract, especially any
drawings or specifications, together with any ireglierms and conditions as to its quality,

workmanship, durability, aesthetics, performancdesign. [46]

Defects according to Harris (2006) are faults timaty reduce the durability, usefulness, or
strength of a construction work. They are the uaptable quality of a project which can be
identified and remedied. [47]

Quality defect in construction refers to works whi@ll short of complying with specified
descriptions or requirements of a construction reamtt especially any drawings or
specifications, together with any implied terms aondditions as to its quality, workmanship,

durability, aesthetics, performance or design. [48]
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2.5.2.2. Causes quality problem in construction works

The International Federation of Consulting Engise@fIDIC) notes that: “The survey on

quality of construction by FIDIC within member asgtions in 2001 confirmed that failure

to achieve appropriate quality of construction mablem worldwide. The pressure to reduce
the initial costs of construction and supervisiogrevfound to have had an adverse effect on
quality, as could be predicted. The problem isageriand is evident in both developed and
developing countries. Lack of quality in constroatis manifested in poor or non-sustainable
workmanship, and unsafe structures, and in detayg,overruns and disputes in construction

contracts. [49]

The quality work of some roads was below satisfgctevel. The study of quality

construction works in University of Bangkok, Thaiththe quality problems in construction
are different and varied. The construction quality based on the organization’s
characteristics, procedure of working, and contrafillows the drawings and specifications

under defined budgets, skill of labor, quality chterials and applied equipment. [50]

A number of studies have been conducted on facauses of the quality of construction
project road construction project in general anbbdestone road construction project in
particular. The management issues were the mgmirtamt factors that affected construction
quality for developed economic of countries. Jhd &rer [51] studied the critical factors
cause quality problem in construction projects, chhiocused on two sets of success and
failure attributes. The factors that adversely &#d (failure attributes) the quality
performance of projects are: conflict among projpatticipants; hostile socio-economic
environment; harsh climatic condition; project mges ignorance and lack of knowledge;
imperfect project conceptualization; and aggressteenpetition during tendering, and
availability of resources, including machinery dalor, was particularly important because it

affects construction quality in underdevelopedntaas.

Another study Mailot Sysoulathl, Noppadon Jokka®] [Based on the result of the data
analysis for factors causes the quality of conswmanovorks in Lao PDR, it was found that top
most significant factors were ranked by both lauad international respondent’s perspective,
namely, unskilled labors, improper material usagetltee contract, poor experience and
competency of project manager on quality plannlagk of quality inspection and control

system, low experience and competency of superaisoraccording to local respondent’s
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perspective such as condition for selecting thetraotor by the owner, lack of timely
supervision, low quality drawing and specificatitatk of quality assurance system, and poor
planning of construction operating procedures ardhriques and also international
respondent’s perspective: lack of technical andfgsmional expertise and resources to
perform task, undocumented construction (in casehainging order during construction),
low experience and knowledge of designers, andwreer's satisfaction regarding quality of

construction works, respectively.

Another study Tengan Callistus, Anzagira Lee Fefiissi Ernesf52] on “Factors Affecting
Quality Performance of Construction Firms in Ghamaeé results discussed the most ranked
by respondents under consultant and contractorteckldactors affecting poor quality
performance of small scale contractors (SSCs) w&sck of previous experience, poor
planning and control techniques, poor financialtaaron site, lack of previous experience of
contractor, lack of education and training to drikke improvement process under contractor
related factors and fraudulent practices and kickbapoor monitoring and feedbacks, Lack
of coordination between designers and contractoesficient team work among stakeholders,
Poor Information and communication channels and la€ On-Site project manager/

supervisor/ clerk of works under consultant reldtadors respectively.

According to M. Abas, S.B. Khattak [53] on the stuaf Evolution of factors affecting the
quality of construction projects the most Fifty fars that affect the quality was continuous
improvement, Communication, Technical Person Awdilg, 1ISO certification, procurement
unit of contractor, shortage of material/equipmestalation of material prices, solving, bad
weather, bureaucracy and political influence, désh, funding, low bid, financial capability
of contractor, management team of contractor. Alsd according to the study of Ali and
Wen [54] finds out the factors that contribute tmpworkmanship and possible measures to
minimize the problem. The factors contribute to pa@rkmanship in construction through
literatures, they are: poor project management;plicated role of subcontractor; lack of
experience and competency of labors; language édbata communication and lack of
communication; unsuitable construction equipmeagrpveather condition; limited time and
limited cost. Nevertheless, they suggested sixiplessvays to minimize the workmanship
guality problem; strict supervision, training andueation, proper communication among
parties involved, proper construction managemenbpgr manpower management, and

proper design.
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Another study of H-Abdul-Rahman et al. [55] invgstied the causes of quality failures in the
building construction projects. The results shovieg five causes of quality failure that
insufficient skill levels among workers, inadequadwiews of the design and engineering
drawings, lack of site layout studies, poor qualityprovement programs, and lack of training
personnel. The top three factors as barrier toavgiquality in construction industry are: lack
of skilled labors, awarding of contracts to the émsivbidder, and lack of effective teams
and/or team building skills, respectively. Otheardst on Rifat N. Rustomland Mohammad .
Amer2 [56] investigated on the study of “ldentificen of the factor affecting quality in
building construction projects in Gaza” resultslgesl 14 main factors and 60 sub-factors by
using 65 contracting companies and 24 consultifiges participated in responding to the
guestionnaire the analysis of results showed thahdin factors contribute 74% of the weight
of all factors such as availability of good qualtynstruction materials, Skill and experience
of construction project staff, Training courses fabor, good utilization of equipment,
implement quality control and assurance system,uamof contractor’'s cash flow, quick
response (no delays in making decisions), Stabiitypolitical environment, using a
comprehensive material management system and ¢y@egarding system.

According to Mulatu Berihanu[57]. On the study éfssessing cobblestone road management
and maintenance” the case of Addis ketema sulittyindings of the result show the quality
of cobblestone road construction in addis ketenac#y mainly affected by many reason out
of those the main factor causes the quality wasr pmaintenance system, unrestricted traffic
load control, decision-making problem, un propex as community for complete road work
by putting any dry waste materials on the roadsestricted traffic load control affect the
road by destruction of curve stone from the edgthefroads, accumulation of water on the
body of some of the roads and the up-side-dowrmefrbads because of large load vehicles
are some of the problems, government policy arategjy because from the very beginning,
when these roads were constructed, the qualitynoasonsidered as a major deal because of
the aim to reduce the number of unemploymenttanatover all the intra urban earthen

roads with Cobblestones.

Many researchers have been carried out both inlaj»® and developing countries to
investigate the factors that have a substanti@cafthe construction projects performance.
Some literature is explained below to highlight tm@anagerial causes affecting quality
problem of construction projects was reviewed (KarH. (2008)) to identify the causes
affecting the problem of construction projects [58]
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Table 2.2 Summary of literature reviewed causeisatiacting quality of work in different countries

2 < | 8 B S| g
Country where survey was conducted % © c g 9 E o _8— i
S|l 2|6|8|35|2| 8|8 a
Authors [50] | [51] | [52] | [B3] | [54] | [55] | [56] | [57] | [58]
NO Factors Affecting Quality problem
1 | Project Fund and project budget is small v v v
2 | Awarding of contracts to the lowest bidder v v v v
3 Eﬁggeplanning and scheduling of the project duhger-construction v v v v
4 | Inappropriate method of consultant & contractoestehg v
5 | Low effective quality management system and Eatdommitment. v v v v v
6 | Inappropriate construction methods as per desi@pécification v v v
7 | Poor technical & managerial efficiency assign tosteuction project v v v VIV
8 | Lack of frequent quality meeting v v v v v
9 | Use of improper equipment or machine for constamcprocess v v v v
10 | improper material selection & low quality constioatmaterial use v v v v
11 | financial difficulties faced by contractors v v
12 | Lack of quality training v v
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2 s | & B S| g
Country where survey was conducted % © = g . E @ _8— 3
S|l 2|6|8|35|2| 8|8 a
Authors [50] | [51] | [52] | [B3] | [54] | [55] | [56] | [57] | [58]

NO Factors Affecting Quality problem

13 | Change order during construction v v

14 | Lack of timely supervision/inspection at constrantsite v v v v

15 | Insufficient coordination/Lack of communication ween those parties qf v v v v

the project

16 | Lack of quality control and assurance system v v v

17 | Insufficient number of management staffs on thaatigs v v

18 | Lack of Proper drainage construction v v

19 | Delay in response to decision making process v v v v

20 | Road Operation above design limits (Unrestritteffic load control) v

21 | Un proper use of community for complete road work v

22 | Poor maintenance system during & after constractio v v

23 | Government policy and strategy v v v
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2.6. Remedial measures of causes of project delay andality problem

In construction project

Managerial causes of project delay and quality lgmmbon construction projects can be
reduced by applying measures that reflected agatibin of delay and quality problem. This

mitigation of causes affecting project delay andhliy problem is possible only by re-

sequencing of the works wherever possible and witlcreasing the resources and work
force. The works that achieved without any adddiocost to the project is the mitigation.

The mitigation of project delay and quality problexan be possible by also applying the
knowledge gained through previous projects expeeemd these will implemented wherever
their application can be suited for any specifiguieement in the process of project learning.
Such knowledge management will help in mitigatihgse causes affecting project delay and
guality problem and the awareness of such knowle¢digeigh lessons learnt feedback could

in fact be helpful in preventing the delay and gyadroblem itself.

Many researchers have been carried out both inlaje»® and developing countries to
investigate the mitigation measures on managesiades of project delay and quality problem
factors that have a substantial affect the constnugrojects performance. Some literature is
explained below to highlight the managerial mitigatmeasures causes affecting project

delay and quality problem of construction projegts reviewed.

Based on several studies list on the study for ad=sthof minimizing construction time

performance of construction project successiveofaand rectification has been identified by
several researchers.15 methods have been ideniBi@eld as follows; Frequent progress
meeting, use up-to-date technology utilization, ys®per and modern construction
equipment, use appropriate construction methofisgtefe strategic planning, proper material
procurement, accurate initial cost estimates, digfrmation and communication channels,
frequent coordination between the parties involvedhper emphasis on past experience,
proper project planning and scheduling, complete roper design at the right time, Site
management and supervision, Collaborative workimg @onstruction, compressing

construction durations.

The methods of minimizing construction delays welentified based on several studies of
project success factors and ranked based on the vaése by calculating the average indexes

from the viewpoint of contractor and consultantorf this study, the best effective methods
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of minimizing construction delays includes: site ragement and supervision; effective
strategic planning; clear information and commutica channels; collaborative work in

construction; proper project planning and scheduliftequent coordination between the
parties involved; complete and proper design atritfiet time; use appropriate construction
methods; accurate initial cost estimates; propeten@ procurement; proper emphasis on
past experience; Frequent progress meeting and afsproper and modern construction

equipment. Besides these it recommended that @botsashould arrange some training
programs for their workers in order to update tlkewwledge and improve their management
skill [61].

According to the study of Adnan Enshassil, (2008he&rs develop human resources in the
construction industry through proper and continudwsning programs, encouraged to
facilitate payment to contractors in order to oeene delay, disputes, and claims, All
managerial levels should participate in sensitived amportant decision making and
Continuous coordination and relationship betweenjegt participants developing project
performance. Consultants are urged to facilitaid expedite orders delivered to contractors
to obtain better time performance and to minimizgpdtes and claims. Conformance to
project specification to overcome disputes, timegd aost performance problems, using
guality materials it improve cost, time, and quaperformance. Also the contractor applying
quality training and more interested in sequenahgvork according to schedule is more

important to improve project performance [62].
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CHAPTER 3

RESEARCH MBEAOD

3.1. Description of the Study Area

This study is conducted in Jimma Town cobblestaael ronstruction projects. Jimma is one
of the ancient and largest towns in the countryated in southwestern part of Ethiopia.
Jimma city is situated in Oromia Regional Statalaut 358 kms away from Addis Ababa
(Finfinnee); the capital city of Ethiopia.

Geographically, the city is located at 7.86W latitude and 36.833 E longitudes.

topographically, the Jimma area might be ddidinto escarpment and alluvial plains.
elevation within the city boundary ranges from tbeest 1720 m. above sea level .of the
airfield (kitto) to the highest 2010 m. above sexel at Jiren. According to the current used
development plan, Jimma has the total area of 4@&28ares. Information on land zoning of
the city shows 25.7% of the total area of the @tyo be covered by residential buildings,
2.65% by commercial activities, 4.01% by indust@ativities, 10.6% by social & public

services, 2.6% by administrative zone, 15.4%aisd reserved for construction of roads

and the proportion of land left for other infragtiures is about 39.1%.

Based on the 2008 national survey this town hasta population of 137,688 of whom
69,442 were men and 68,226 were women [21]. Jimame ;and Jimma town are mainly
known for coffee production and marketing. The iorigf Arabic coffee is believed to be in
Jimma zone and coffee which is the main produdheflocality contributes enormously to
the national economy. There are also historicatqddike Abba Jiffar palace the home of
King Abba Jifar and Jimma museum for visitors. Thaversity of Jimma has also provided

the town with another color.

Despite the city has a long history of foundation more than 17.8 decades, the level of
development of public infrastructures is poor. Toad sector is mainly dominated by earthen
road that constitute more than 50% of the totadl neetworks. Asphalt roads are only found in
very few areas/routes/ mainly among the main roates four outlets of the cities. Since

recent years, the city is taking initiations to eleyp main routes with standardized asphalt
concrete roads and cobblestones for inner roadsekder, the Jimma city administration.
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capital investment plan for infrastructure (CIPQ12/12-2013/14 comes up th a high
magnitude of cobblestone roads with a severe dondiind this initiates this study to be dc

in Jimma city cobblestone proje

5oy

Jimma

Map data ©2014 Gooqgle

Figure 3.1: Map of the study are
3.2. Research esigr

This research followed a fc-stage process; having estabéd the basis of the resear
necessary data were collected, analyzed, and ®ookiand recommendations were m
based on the findings. The methods of data cotlestemployed for the research were (
study, desk study, questionnaire, group dision and interview. The case study analyze
relation to theoretical propositions, and the resgs obtained from the interview wi
analyzed using descriptive statistics method. T sections discuss the tools used for

collection and method @halysis

The strategy followed in this research first stngth problem identification that had do
through unstructured literature review, case stahg informal discussion with colleagt
and professionals in the sector; then data andnrdbonsources were determined basec
the formulated research design. On the based ordate and informatiorsources, the
research instruments decided; and available dociamesources relevant to the resee
reviewed. The review includes books, journal articles, internet sources and archi
document search such as progress and completiortsepthin Jimma town municipality tr
client of the project.

MSc Thesis by Yonas Mekonnen 28



Assessment of managerial causes of project delay and quality problem on CRCP’S in Jimma town

Finally, after an in-depth review of literature aoase study, a questionnaire was designed
and distributed to contractors, consultants, thpleyers of Jimma Town municipality. Upon
obtaining the desired data, checking and sortindptd has been done for the selected method
of analysis. It enabled to obtain the result fokalAby comprehensive discussions in order to
draw a conclusion and to forward recommendatiorsedbaon the finding of the research

study.

A descriptive cross sectional and explanatory surdesign with quantitative research
approach has been used in this study. It was atézinip collect data from the relevant
population implementing agency such as, clientsatilmg and contracting firms to evaluate
the perception of different stakeholders on theessof delay and quality, ranking of project
time overrun and quality problem variables and t¢herent practice of delay and quality
problem mitigation methods in Jimma Town cobblestoyad construction projects.

|| Research Proposal

<

|| Detailed Literature Review ||1 P|| Field Survey/Cases study

N L

Determination of managerial causes of project delay and quality
problem and remedial measures for those causes

|

|| Questionnaires Design, Preparation and Distribution

! !

Data collection

I| Results Analysis and Discussion

|| Conclusions and Recommendations

Figure 3.2: Study desigrirame for the research methodology
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3.3. Population
The research population was eight cobblestone poajgcts, which were delayed and have
quality problem in Jimma town cobblestone road troietion projects that was completed/

substantially completed or under construction dytire past two years.

There are three contracting party are involvedtlier cobblestone road construction projects
such as clients, contractors, and consultants. tdtiaé population used in this research study
is 40, comprising of 20 for contractors represeveatlO for clientsrepresentative and 10 for
consultantsrepresentative. Two sampling procedures were usesl td the nature of
respondents for this research study. Census sumasyused to select respondents from

clients and consultants but contractors are selagag purposive sampling.

3.4. Sources of data and research instruments

Three researches instruments were used for thectiolh of relevant information. To identify
and rank the major managerial causes of projectydahd quality problem on cobblestone
road construction project in Jimma town, a caselys@pproach and questionnaire survey

were carried out in addition with information orclival documents and literature review.

3.4.1.Case study

Case studies were conducted on eight cobblestaa poojects, which were delayed and
have quality problem in Jimma town cobblestone raadstruction projects that was
completed/ substantially completed or under coesitba during the past two years. The
documents referred during the case study includgrpss and completion reports, contract
documents and claim submittal, variation ordersirespondences and other important
documents of the projects in addition to this direxbservation of site condition,
correspondences from discussion and interview fivermn based selected projects. These
cases discussed in depth by organizing informagiott focusing on managerial causes of
project delay and quality problem on cobblestormggets in Jimma town and to illustrate the

link between the result obtained by questionnamnc r@sult in case study.
3.4.2.Questionnaire approach

Questionnaire is designed in this research firsttest with problem identification that had
done through unstructured literature review, caselys and informal discussion with

colleagues and professionals in the sector. Baseth® data and information sources the
research instruments decided; and available doctamyesources relevant to the research
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reviewed. The review includes books, journal anticlas, internet sources and archival
document search such as progress and completiontsegn Jimma Town municipality the

clinet of cobblestone road project. The docuns=drch mainly intended to measure the
extent of time overrun and quality problem Jimmartacobblestone road projects that was

completed/ substantially completed or under cootitn during the past four years.

Finally, after an in-depth review of literature acase study, a questionnaire was designed
and distributed to reputed construction profesdsttaget their professional opinion based on
their experience to crosschecking validate whether questions are intelligible, easy to
answer, unambiguous. Then improve the questionguektionnaire corresponding to real
situation of managerial causes of project delay qnality problems on road construction

project in Jimma town in general and cobblestom& monstruction project in particular.

After verifying initial questionnaire was improvead then the second questionnaire has been
developed in order to use for data collection. sTduestionnaire is used to evaluate the level
of important managerial causes of project delay guodlity problem with appropriate
remedial measures of construction project and saick causes. In addition, the questionnaire
form comprises into three parts. The first part tiee respondent’'s demographics
characteristics (e.g. experience and occupatiome $econd part contains the list of
managerial causes of project delay and quality Iprolof construction works and the third
part is mitigation measures for those factors. f@spondents were asked to assess the level
of important managerial causes of project delay quality problem and those mitigation
measures of construction works by using five-paikert scales from 1 to 5 (1-very low ; 2-
low ; 3-medium; 4 High and 5-very high) and thegrevasked to provide the reasons of each

causes as well.

For the questionnaire survey, Census survey was tosselect respondents from clients and
consultants but contractors are selected usingosiu@ sampling, those organizations have

been involved on cobblestone road constructiorepton Jimma town.
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3.5. Data processing and analysis

In this research descriptive statistical methodused for analysis of data collected from
various sources through questionnaire. The cas#y 96 analyzed using the theoretical

propositions and respondent’s information.

A flow diagram that shows the components and sempari project delay and quality

problem analysis is shown in Figure 3.3.

The extent of project Managerial causes of

Remedial measures
delay & quality [—] project delay & quality F—

Figure 3.3: Flow diagram for causes of project @éajuality problem analysis

Data is analyzed using relative important indexI$RItechnique [51]. The relative
importance index, (RIIS) computed for each causeadentify the most significant causes and
its remedial measures. The causes are ranked lmasdRllS values. From the ranking
assigned to each cause of delays and quality protile most important causes and remedial
measures of delays on road construction projecisnma Town can be identified.

The Relative Importance Index (RIIS) is calculadsdollows:

RIS = Zgl’“ ............................................................................. @)

Where:
I = response category index
WI = the weight assigned t8 fesponse = 1, 2, 3, 4, 5, respectively.

Xi = frequency of the'l response given as percentage of the total respdaiseach factors.

The RII value ranges from 0 to 1 (0O not inclusiw@g higher the value of RII, the more that
causes is. Both the primary and secondary dataatel are entered in to Excel and R-

statistical software. The result is organized ares@nted in terms of tables

Spearman’s rank correlation coefficient (r) is udeddemonstrate whether there is the
agreement or disagreement of ranking between army garties. The spearman’s rank

correlation is a non-parametric test. Non-paramégsts are also referred to as distribution-
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free test. These tests do not require the assummtionormality or the assumption of
homogeneity of variance. They compare the mediatier than means and, as a result, if the
data have one or two outliers, their influencexsl@eded. The correlation coefficient varies
between +1 and-1, where +1 implies a perfect pesitelationship (agreement), while -1

results from a perfect negative relationship (disament) [52]. Spearman’s rank correlation
coefficient can be calculated by the following fardan

—1_ _6%2
r=1 T R R S S S S PSPPI PRI (2)

Where:

d = the difference between the ranks given by amyrespondents for an individual
cause

n = the number of causes or groups, which in théeads 25 causes for project delay
and 23 causes for quality problem.
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CHAPTER FOUR

RESULTS OF ANALYSIS AND DISCUSSION

4.1. General Overview

This chapter deals with the analysis of the infdromagathered from both the case study and
the questionnaire survey. This includes the extéptoject delay versus contract amount and
the extent quality defect from existing road coiodif identification and analysis of the main

managerial causes of project delay and qualitylprokland remedial measure on cobblestone

roads construction projects in Jimma town.

A case study had conducted within the cobblestaaa rproject in Jimma Town. The
documents referred during the case study includgrpss and completion reports, contract
documents and claim submittal, variation ordersirespondences and other important
documents of the projects in addition to this direxbservation of site condition,
correspondences from discussion and interviewdtacsed projects. The purposes of the case
study were to investigate the amount of projecayleéls compared to the original contract
period and the quality defect from existing roashdidon and identify the managerial cause
of project delay and quality problem and remediatasures on cobblestone roads

construction projects in Jimma town.

For this research, 8 cobblestone road projectsimmd town were selected for case study.
The details and the list of eight projects are dbeed hereunder.

1. Back side of Jimma zone police office — west re@i&nPA office.(project site No- 1)
2. Mars bakery — Sala bakery & Tirunesh hotel — Gilb@c (project site No-2)

3. Eyob clinic — Umer mosque cobble junction & Bonitdlo— zone office asphalt
junction. (project site No-3)

4. Nur restourant asphalt junction - Infront of Arireturch cobble junction & Ato Nasir

Residence - Hayat Bakery.(project site No-4)

5. JU kolober — Arinet church 1km with some masonriaireng around the river
bank.(project site No-5)
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6. Jimma University Asphalt junction to prison offi@eKedir shop to Protestant church.
Contract. (project site No-6)

7. Higher 02 Clinic - Bishishe Asphalt Junction anch®iWood work A jip Shell Fuel

Station. Contract. (project site No-7)

8. Green Hotel Asphalt Junction — Ato Bahiru Residendew Gravel Road.

Contract.(project site No-8)

A questionnaire survey was designed based on thectokes of the study, which are
managerial causes and remedial measures of praojelety and quality problem on

cobblestone road construction in jimma town.

Likewise, a questionnaire was sent to get the opirand understanding from the client,
consultant and local contractor regarding to manalgeauses and remedial measures of
project delay and quality problem on cobblestonadraonstruction in jimma town. The

guestionnaires classified into three sections:
Section 1: Respondent rates and profile
Section 2: Managerial causes of project delay aradity problem.

Section 3: remedial measures to minimize managegiaes for project delay and quality
problem.

4.2. Case study result

4.2.1.Investigation the extent of project delay and quaty problem from
case study

Information on eight-road projects; i.e. brief dgsions of the location, the contractors,
clients, consultants, and contract type, commenoéeargd completion time, original contract
price and the road condition and estimation ofntegiance budget of existing cobblestone

road information are described and attached app@&hffom table 4.25 to table 4.34.

During the case study an investigation of the extémproject delay was done by comparing
the elapsed time from original contract period. viee of all the data received from the
Eight-road construction projects on table 4.1 shbat all the projects experienced delays.
For these cobblestone road construction projectsava&rage time overrun was found to be
80.61% of the contract time, the actual delay nagdiom 53.33% to 130%.
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Table 4.1: The extent of project delay in eightldebtone road construction project selected

for the case study

o Time % age of
Original % age % age of | Status of
) elapsed ) work ]
No Projects contract of time | Project the
) based on accompli )
period o elapsed delay project
original shed
y | Projectsite ] 150cal |7, 180 100 80 | Completed
No-1 Days
Project site 90 cal. _
. O
2 NO-2 Days 207 230 84.83 130 n going
Project site 90 cal. _
. o]
3 No-3 Days 186 206.67 87 107 n going
g | Projectsite) 150cal. | o4, 15333 | 100 | 53.33 Completed
No-4 Days
Project site | 150 cal. .
. . O
5 NO-5 Days 256 170.67 55 70.67| On going
Project sit 300 cal.
6 | Toectsie «a 570 190.00 | 100 | 58.30 Completed
No-6 Days
7 | Projectsite 130cal. | o50 | 17067 | 100 | 70.67 completed
No-7 Days
g | Frolectsite ) 150cal. | ,e0 | 17330 | 100 | 73.30 completed
No-8 Days

Similarly, during the case study, an investigatodrguality problem of the project was done
directly measuring the actual defect area or arei@hwhas a quality problem from total area
of the existing finished cobblestone road constoncfound in each selected project site.
Table 4.2. Show all the selected road projects tamwegiality problem and from those the
selected cobblestone road projects an averageygpediblem/defect was found to be 23.75%
of the existing finished cobblestone road consioacfound in each project site and the

actual quality problem directly measuring the pcogte was ranging from 10 % to 41 %.
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Table 4.2: The extent of quality problem in eigbbblestone road construction project

selected for the case study

Original Original Total Total Quality Status of

No Projects contract contract length | areain | problem the
period amount (km) (m2) in (%) project

1 Project site No-1 150 cal. day sl,765,672.97) 0.649 4548{3 20 Completed
2 | Project site No-2 90 cal. days /76,048.52 | 0.305 24320 15 On going
3 Project site No-3 90 cal. days 1,036,057.26 0.402 3236{1 10 On going
4 | Project site No-4 150 cal. daysl,779,898.120 0.625 5312|5 20 Completed
5 Project site No-5 150 cal. day <3,335,799.25 1.00 8000,0 23 On going
6 Project site No-§ 300 cal. day ,251,431.14 0.470 3360{0 35 Completed
7 Project site No-7 150 cal. Day 4,371,223.2 | 0.623 2600,0 41 Completed
8 Project site No-8§ 150 cal. Day £,194,385.15 0.7505250.0 26 Completed

4.2.2.Managerial

causes of project delay and quality prolem on

cobblestone road construction projects in Jimma tow.

As the finding from the document reviewed and thihg from the field observation
indicated that a great project delay and qualigbjam in the cobblestone roads construction
projects are clearly visible, the majority of thebblestone roads faced some delay and
quality defects like becoming deteriorated or dasigg in their quality because of so many
reasons. The respondents to the researcher’s imtesupported this idea even though the
type and degree of the problem is different in @cbjo project. Therefore, in this section it
discusses the managerial causes for project deldygaality problem on the selected eight-

cobblestone road project.

Case study One: Back side of Jimma zone police aféi — west region EELPA office.
(Project site No-1)

As shown on table 4.1 and 4.2 project delay andityyaoblem on this road, project site was
about 80% and 20 % respectively. The main mandgeaisses for project delay and quality
problem for this road construction project basedttos information collected through case

study are listed below.
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Table 4.3: Managerial causes of project delay aradity problem on case study for project No - 1

No

Causes of project delay

Causes of quality problem

Poor planning and scheduling

poor technical & agamial efficiency

2 | poor technical & managerial efficiencyinancial difficulties faced by contractors
assign to construction project site

3 | Delay in provisional and final acceptance LatRumality control and assurance syste

4 | financial difficulties faced by contractorg  Inappriate construction methods

5 | Delay in payment of completed works Lack of Prajrainage

6 | Shortage of construction materials Road Operatimve design limits

7 | Lack of personnel training and.ack of engineering capacity building traini

management Support

—

program

Delay in response to decision making

Poor reamnice system

Use of improper equipment or machine

Case study Two: Mars bakery — Sala bakery & Tiruresh hotel — Gibe clinic. (Project

site

No-2)

As shown on table 4.1 and 4.2 project delay anditgyaoblem on this road project site was

about 130% and 15% respectively. The main mandgeeses for project delay and quality

problem for this road construction project basedttma information collected through case

study are listed below.

Table 4.4: Managerial causes of project delay aradity problem on case study for project No-2

m

g

No

Causes of project delay

Causes of quality problem

1

Poor planning and scheduling

poor technical & aggmial efficiency

Delay in payment of completed works

financiafidiflties faced by contractors

poor technical & managerial efficien
assign to construction project site

cy ack of quality control and assurance syster

=)

Financial difficulties faced by contractor

[72)

LaafkProper drainage

Shortage of construction materials

Low qualitpstouction material use

Delay in furnishing and delivering the si

te  Uwoper use of community for complete ro

ad

Rework of bad quality performance

Lack of timsiypervision/inspection

0l N| o o b~

Delay in provisional and final acceptan

ce Gowent policy and strategy
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Case study Three: Eyob clinic — Umer mosque cobblginction & Boni hotel — zone

office asphalt junction. (Project site No-3)

As shown on table 4.1 and 4.2 project delay andityyaoblem on this road project site was
about 107% and 15% respectively. The main mandgeneses for project delay and quality
problem for this road construction project basedttos information collected through case

study are listed below.

Table 4.5: Managerial causes of project delay aradity problem on case study for project No - 3

No Causes of project delay Causes of quality problem

1 poo_r technical & mgnager!al effI|C|ency poor technical & managerial efficiency
assign to construction project site

2 | Poor planning and scheduling financial difficestifaced by contractors

3 | Delay in payment of completed works Lack of gyadiontrol and assurance system

4 | Delay in decision making process Inappropriatestoiction methods

5 | Shortage of construction materials Lack of praprainage

6 | Financial difficulties faced by contractors Lowadjty construction material use

7 Lack of project management system of| Lack of engineering capacity building training
those parties program
Delay in furnishing and delivering the .

8 site y g g Un proper use of community for complete rgad

9 Lack of timely supervision/inspection

Case study Four: Nur restourant asphalt junction —In front of Arinet church cobble
junction & Ato Nasir Residence - Hayat Bakery. (Prgect site No-4)

As shown on table 4.1 and 4.2 project delay anditguyaoblem on this road project site was
about 53.33% and 20% respectively. The main marageauses for project delay and
quality problem for this road construction projéeised on the information collected through

case study are listed below.

Table 4.6: Managerial causes of project delay aradity problem on case study for project No - 4

No Causes of project delay Causes of quality problem

1 | Poor planning and scheduling poor technical & agamial efficiency

2 | Delay in payment of completed works financiafidiflties faced by contractors

3 | Use of improper equipment or machine Lack of iqpuabntrol and assurance system
4 | Financial difficulties faced by contractors| Inappropriate construction methods

5 | Rework due to errors during construction Lackaiper drainage
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Lack of personnel training and

6 Road Operation above design limits
management Support

7 | variation work(extra work) Low quality constrigrt material use

8 | Lack of communication Poor maintenance system

9 Lack of frequent quality meeting

Case study Five: JU kolober — Arinet church 1 km wth some masonry retaining around

the river bank. (Project site No-5)

As shown on table 4.1 and 4.2 project delay andityyaoblem on this road project site was

about 70.67% and 23% respectively. The main marageauses for project delay and

guality problem for this road construction projéeised on the information collected through

case study are listed below.

Table 4.7: Managerial causes of project delay aradity problem on case study for project No - 5

—

No Causes of project delay Causes of quality problem
1 | Poor planning and scheduling poor technical & managefficiency
2 | Delay in response to decision making financiffilcdlities faced by contractors
3 | Delay in furnishing and delivering the site  Laflquality control and assurance syste
4 poo.r technical & mgnager!al effI|C|ency Inappropriate construction methods
assign to construction project site
Delay in payment of completed works Lack of Prajrainage
6 Lack of prgject management system of Road Operation above design limits
those parties
7 | financial difficulties faced by contractors|  Low ditsaconstruction material use
o Shortage of construction material Lack of engineering capacity building trainif
program
o Lack of personnel training and Government policy and strategy

management Support

Case study six: Jimma University Asphalt junction b prison office & Kedir shop to

Protestant church. (Project site No-6)

As shown on table 4.1 and 4.2 project delay anditgyaoblem on this road project site was

about 58.30% and 35% respectively. The main marageauses for project delay and

quality problem for this road construction projéeised on the information collected through

case study are listed below.
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Table 4.8: Managerial causes of project delay aradity problem on case study for project No - 6

No Causes of project delay Causes of quality problem

1 | Poor planning and scheduling poor technical & aggmial efficiency

2 | Shortage of construction materials financidliclifties faced by contractors

3 | poor technical & managerial efficiency | | 5o of quality control and assurance syster
assign to construction project site

4 | Lackof er’JeCt management system of Inappropriate construction methods
those parties

5 | Financial difficulties faced by contractofs Rdapleration above design limits

6 | Delay in payment of completed works Poor maiatee system

7 | Delay in provisional and final acceptarjdén proper use of community for complete ro

8 | Rework due to errors during construction Lackimkly supervision/inspection

9 | variation work(extra work) Lack of frequent gtyaimeeting

Case study Seven: Higher 02 Clinic - Bishishe Asphaunction, Dina Wood work — Ajip
Shell Fuel Station. (Project site No-7)

As shown on table 4.1 and 4.2 project delay andityyaoblem on this road project site was

about 70.67% and 41% respectively. The main marageauses for project delay and

quality problem for this road construction projéeised on the information collected through

case study are listed below.

Table 4.9: Managerial causes of project delay aradity problem on case study for project No - 7
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No Causes of project delay Causes of quality probie
1 | Poor planning and scheduling poor technical & agamial efficiency
2 | Delay in furnishing and delivering the site  Fioiahdifficulties faced by contractors
poor technical & manager!al eff_|C|ency Lack of quality control and assurance system
3 | assign to construction project site
4 Delay in pI’OViSiona| and f|nal acceptancelnappropnate Construction methods
5 | Financial difficulties faced by contractors LawfkProper drainage
Lack of practicing contract . .
g | administration(liquidated damage rule Road Operation above design limits
,etc)
7 | Delay in response to decision making Low qualdgstruction material use
8 Delay in furnishing and delivering the Laf:k' of engineering capacity building
training program
9 | Use of improper equipment or machine Poor madariee system
10 Un proper use of community for complete road
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Case study Egiht: Green Hotel Asphalt Junction — A@ Bahiru Residence New Gravel
Road. (Project site No-8)

As shown on table 4.1 and 4.2 project delay anditguyaoblem on this road project site was
about 73.30% and 26% respectively. The main marageauses for project delay and

quality problem for this road construction projéeised on the information collected through

case study are listed below.

Table 4.10: Managerial causes of project delayaradity problem on case study for project No-8

No Causes of project delay Causes of quality problem

1 | Poor planning and scheduling poor technical & managefficiency

2 | Delay in payment of completed works Financial diffties faced by contractors
poor technical & managerial efficiency || 50 o quality control and assurance syst
assign to construction project site

4 | Delay in provisional and final acceptance Inappiate construction methods

c Lack of prgject management system of Lack of Proper drainage
those parties

6 | Financial difficulties faced by contractors  Roape@ation above design limits

7 | Shortage of construction materials Low quatiypstruction material use
Delay in response to decision making | -@Ck of engineering capacity building

8 training program

9 Poor maintenance system

4.2.3.Summary of case study results on managerial causts project delay

and quality problem.

» For project delay

The managerial causes of project delay and qualiplem investigated from case study for

the eight-cobblestone road projects above furtimatyaed were to spot the most frequent

causes leading to project delay. Accordingly, fleguency and percentage of occurrence of

each causes leading to project delay were detednainé the results are shown in Table 4.11.
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Table 4.11: Frequency of observed and rank maralgeduses of project delay on

cobblestone road projects for case study

Number
No Managerial causes of project delay of % age of Rank
based on case study Freque | frequency
ncy

Poor planning and scheduling of the project 8 11.94
financial difficulties faced by contractors 8 11.94

3 | Delay in approving interim payments of completed 7 10.45 3
Works

4 | Poor technical & managerial efficiency assign to 7 10.45 3
construction project site.

5 | Shortage of construction materials 6 8.95 5

6 | Delay in provisional and final acceptance of 5 7.46 6
completed project

7 | Delay in response to decision making process 5 7.46 6

g | Lack of project management system of those 4 5.97 8
parties

9 | Delay to handover and delivering the site to the 4 597 8
contractor (i.e. right of way problem)

10 | Rework due to errors during construction and design 3 4.48 10

11 | Use low productivity and efficiency equipment or 3 4.48 10
machine for construction process

12 | Lack of personnel training and management 3 4.48 10
support

13 | Variations orders due to(design changes/ exbr&)w 2 2.99 13

14 | Lack of communication between those parties of 1 1.49 14
the project

15 Lack of practicing contract administration(liquidelt 1 1.49 14
damage rule ,etc) '

From the result of the analysis observed from Tablel that the top ten most causes as
investigated from case studies among the 15 patantinagerial causes for project delay on

cobblestone road construction projects in Jimmantave:

& Poor planning and scheduling of the project
< financial difficulties faced by contractors
& Delay in approving interim payments of completedkgo

& Poor technical & managerial efficiency assign tastauction project site.
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& Shortage of construction materials

& Delay in provisional and final acceptance of cortgaeproject

& Delay in response to decision making process

& Lack of project management system

& Delay to handover and delivering the site to thetraator (i.e. right of way problem)

& Rework due to errors during construction and design
> For Quality problem

The managerial causes for quality problem invetdjarom case study for the eight-
cobblestone road projects above further analyaede to spot the most frequent causes
leading to project quality problem. Accordinglfietfrequency and percentage of occurrence
of each causes leading to project quality probleenewdetermined and the results shown in
Table 4.12.

Table 4.12: Frequency of observed and rank marageauses for quality problem on
cobblestone road projects for case study

Factors affecting quality performance Number | % age
No of of | Rank

Based on Case Stud
y Frequency | frequency

1 | poor technical & managerial efficiency assign to 8 11.27 1
construction project site

2 | financial difficulties faced by contractors 8 a1. 1

3 Lack of qgality control and assurance system during 8 11.27 1
construction

4 Inapp.r.oprilate construction methods as per design & 7 956 4
Specification

5 | Lack of proper drainage during construction 7 .569 4

6 Roa.d operation above design limits (Unrestricted 6 8 45 6
traffic load control)

7 Improper.material §e|ection & low quality 6 8 45 6
construction material use

8 | Poor maintenance system during & after constroctio 7.04 8

9 Lack of Engineering Capacity Building training 5 704 3

Program
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Factors affecting quality performance Number | % age
No of of | Rank
Based on Case Study
Frequency | frequency
10 | Un proper use of community for complete road wortk 4 5.63 10
Lack of timely supervision/inspection at constranti
11| 3 4.23 11
site
12 | Government policy and strategy 2 2.82 12
13 | Lack of frequent quality meeting 2 2.82 13

From the result of the analysis observed from Tablg that the top ten most causes as

investigated from case studies among the 13potanaaagerial causes for quality problem

on cobblestone road construction projects in Jirtownen are:

& poor technical & managerial efficiency assign tostouction project site

[ad
&

&

4.3.

This section deals with the analysis of the infdioragathered from the questionnaire survey
to obtain information on the causes that contrihatthe managerial causes for project delay
and quality problem from the perspective of owreamtractor and consultant. The section
includes identification for managerial causes foojgct delay and quality problem, and

remedial measure for project delay and quality lenmbon cobblestone road construction

financial difficulties faced by contractors

Lack of quality control and assurance system dutogstruction

Inappropriate construction methods as per desi@pé&cification

Lack of Proper drainage during construction

Road operation above design limits (Unrestrictaffitrload control)

Improper material selection & low quality constioat material use

Poor maintenance system during & after constractio

Lack of engineering capacity building training prag

Un proper use of community for complete road work

Questionnaire Survey Result

project in Jimma town.
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4.3.1.Questionnaires Response Ra

As stated in action 3.4, questionnaires wedistributed to the major parties that p
dominant role in day-talay construction activities. These are contractoogisultants an
clients of the sector. For the preparation of cahpnsive analysis oproject delay and
guality problem, 40 questionnaires were distributed out of which 38 are collected frc
volunteer respondents. The number of questionr@irepleted and returned by each
party comprised of 18 from contractor, 10 from aedtant and9 from client. This yields

response rate of 95 %. Before starting the analyfsésreturned questionnaire were chec
for their reliability and all the 38 were found be suitable for data analysis with a ve
response rate of 95%, while no respo were cast offn missing information. Fig 4 shows

number and rate of responses by major stakeho

( )

Destribution of Questionnaires and Response R
by Respondents

Valid Response Rate(%) ;
Valid Response —

Percentage ;
Questionnaire Collected —
Questionnaire... —

0 10 20 30 40 50

QuestionnairdQuestionnaire Percentage Valid Res ons=a”d Response
Distributed | Collected & ponse Rate(%)
M Total 40 38 95.00% 38 95.00%
Client 10 9 90.00% 9 90.00%
M Consultant 10 10 100.00% 10 100.00%
m Contractor 20 18 90.00% 18 90.00%

N J

Fig. 4 .1 Distribution of Questionnaires and response bgteesponden

4.3.2.Respondents Profilt

This is a part mainly designed to provide geninformation about the respondents in te
of organization, position and experience in yead amvolvement in road constructic

projects.
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4.3.2.1. Respondents designation by Positic

Figure 4.2shows that 50 % (9) of contracting companies redeots were orgdzation
managers, 33.33% (6) were Forman and, 22.22% (4% \waerveycs. From the client’s
responderi$ 11.11% (1) project manager, organization managféce engineer, surveyor fi
each and 55.56% (5) were others. The result algealed that 10.00% ) of consultant’s
respondents were project managers, organizatiorageas for each and 80% (8) were

engineers. Totally, out of 38 respondents for tived parties, 5.00% (2) of the respond:
were projects managers, 27.50% (11) were orgaaizathanagers, 22.25% (9) we
site/office Engineers, 15.00% (6) were Forman,1%58) were Surveyor and 12.50%

were Others.

( Respondents Rate h
Total F=_
% by Position &
contractor ===
Consultant
Client F
0 10 20 30 40
Client Consultant | contractor |% by Position Total
% by Parties 22.50% 25.00% 47.50% 95.000%
Others 5 0 0 12.50% 5
Surveyor 1 0 4 12.50% 5
Forman 0 0 6 15.00% 6
Site/Office Engineer 1 8 0 22.50% 9
Organization Manager 1 1 9 27.50% 11
Project Manager 1 1 0 5.00% 2
Total 9 10 19 38
N J

Fig 4.2Respondents designation by posi

4.3.2.2. Experience of respondents by serviceear

Figure 4.3shows that 47.37 %18) of the respondents have experience betweerbly&ars
road construction works, 42.11% (16) of the resosl have experience in between 5 an
years’ servicen road projects, and 10.53 % (4) of the resporadbave experience from f

more than 10 years.
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( Exprience of Respondents(years) A
£
(]
2 19
S 20
2 18
x 16
BT 14
o 12 = g 10
8 X S = _—
6 = = & —
3 = | = - = S
0 ==
1-5yrs 6-10 yrs More Than 10 yrs Total
M client 3 5 1 9
H Consultant 4 4 2 10
contractor 11 7 1 19
\_ B Percentage 47.37% 42.11% 10.53% )

Fig; 4.3 Experience of responde

4.3.2.3. Experience of respondents by involvement in roadrojects

Figure 4.4shows that 31.58 % (12) of the respondents haver@xze of involvement in 1-

5 road construction projects , 50.00% (19) of rdsgondents have experience of involvem

in 5 to 10 road construction projects, and 18.427%wf the respondents have experienc

involvement in more than 10 road construction prtgeGenerally, all respondents have

least a single chance of involvent in road construction projects. This indicatest teact

respondent can respond to the questionnaire withraiiem.

4 20
Exprience of Respondents(No of Proje
»w 15
=
S
c 10
o
& X X <
£ s i g 5
E L_L‘_i.i
Z 0
Less than-5 From 6 to 10 More Than 10 Total
M client 3 3 3 9
M Consultant 2 5 3 10
contractor 7 11 1 19
B Percentage 31.58% 50.00% 18.42%

Fig; 4.4 Experience of respondents based on project exa
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4.3.3.Managerial causes of project delay and quality prolem analysis from

guestionnaire survey results.

In this section, a list of 25causes of project yedad 23 causes of quality problem were
presented to the respondents to rank and score #weording to rate of occurrence by
identifying the most managerial causes, on theesgfll to 5. The relative importance index
(RII) for each potential causes of delay and dquadroblem were calculated using equation
(1) — section 3.5 of this thesis; and the correlation between the rank of the client, consultant

and contractor were computed using equation (2)atk the causes based on overall

perception.

4.3.3.1. Ranking managerial causes of project delay and quidy problem
according to each target groups

The results of this part of study provide an indaa of the relative importance index and
rank of managerial causes of project delay andityyaloblem on cobblestone road projects

of Jimma town. Table 4.13 and 4:14 shows summarganies according to each type of

target groups.

Table 4.13: The relative importance index (RIIS)l aank managerial causes of project delay

among those target groups

CLIENT CONSULTANTS | CONTRACTOR
No LIST OF FACTOR
RIIS RANK RIIS RANK RIIS RANK
1 Type of project bidding and award of 2111 | 3 4.091 5 a1l 3

contract (the lowest bidder)

Improper technical selection of contractor|
during the bidding stage

3 | Inadequate duration of contract period 2111 | 10 | 2.000 | 12 |2.947| 10
Delay to handover and delivering the site

1.778 11 1.200 15 2.211 12

4 . 3333| 6 3.800 4 4211 3
(right of way problem)

c Delay in approving interim payments of 3667 | 4 2 500 2 la3es| 2
completed works

6 | Poor planning and scheduling of the projgcet.333 | 2 3.900 3 |4053| 4

; Improper construction technical and 5333| 9 1600 | 13 122111 12
methods

8 | Rework due to errors during construction| 3.333 | 6 3.200 5 [3737| 6

9 | Lack of frequent meeting 3.556| 5 3.000 6 [2632| 11

10 | financial difficulties faced by contractors | 4.111 | 3 4.400 1 |4.526

11 | Shortage of construction materials 3.667 | 4 3800 | 4 [3.8% | 5

Use low productivity and efficiency

. . 3556 | 5 2500 | 10 |3.421| 8
equipment or machine
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CLIENT CONSULTANTS | CONTRACTOR

No LIST OF FACTOR
RIIS RANK RIIS RANK RIIS RANK

Delay in response to decision making

13 3.667 | 4 3.200 5 |4368| 2
process

14 | Lack of practicing contract 1556 | 12 | 1.300 | 14 |1.474| 14
administration(liquidated damage rule ,etc¢)

15 Variations orders due to(design changes/ 3333 | 6 5700 s 3421 8

extra work)

16 Lacl; of communication between those 3227 | 7 2500 | 10 |3.083 | 10
parties of the project

Poor site management/ Insufficient
coordination

18 | Poor supervision 2333 | 9 1.600 | 13 |3.053| 10
Lack of project management system on
those parties

Insufficient number of management staffs
on those parties

21 | Inflation of construction material 2333 9 2200 | 11 |3.421 8

Delay in provisional and final acceptance

17 4.333 2 3.200 5 4.053 4

19 4.556 1 3.800 4 4.211 3

20 3.222 7 2.600 9 3.526 7

22 . 3333| 6 3.200 5 |3737| 6
of completed project

23 Lack of personnel training and managemug?778 g 5 600 9 |2e3| 11
support

24 | Changes in laws and regulations 1.222 | 13 | 1.200 | 15 |[1.789 | 13

- Contractual claims, such as, extension of 51111 10 | 2000 | 12 |3263| 9

time with cost claims

Table (4.13) shows all managerial causes of prajetdy and quality on cobblestone road
construction project in jimma town. Included in tipgestionnaire and ranked in according to
their weight from the client’s, consultants and tcactor’s perspective based on the data in
Table (4.13). The result shows that on jimma towbbiestone road construction project
client's considered lack of project management esyston those parties to be the top
significant factor affecting time performance Scak (RIIS = 4.556). Moreover, poor

planning and scheduling of the project and Poersianagement/ Insufficient coordination is
the second significant factor with a score of (RH®.333 and RIIS = 4.333) each and then
the third causes of project delay ranked by thentk respondents was type of project
bidding and award of contract (the lowest biddend dinancial difficulties faced by

contractors with a score of (RIIS = 4.111 and R418.111) each. The scores of the five most
important causes of project delay was range bet&&b6 And 4.111). Generally the results
show that consultants considered(20.00%) of thaydehuses as very high, (44.00%) of the
delay causes as highly important, (24.00%) of tlsnmedium important and rest of them is

low important.
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According to consultants, consideration on the Iteslhows Table (4.13). Financial
difficulties faced by contractors, type of projdutiding and awarding of contracts to the
lowest bidder to be the top significant causesrojget delay Score of (RIIS = 4.400 and RIIS
= 4.091) respectively. Poor planning and schedubhdhe project is the third causes of
project delay with a score of (RIIS = 3.900), gela handover in furnishing and delivering
the site (right of way problem), Shortage of camdion materials and Lack of project
management system on those parties was the foautes of project delay with a Score of
(RIIS = 3.800, RIIS = 3.800 and RIIS = 3.800) eathe scores of the five most important
causes of project delay was range between (4.4@032800). Generally the results show that
consultants considered (8.00%) of the delay caase®ry high, (36.00%) of the delay causes

as highly and medium important for each and reghein is low important.

According to contractor consideration on the reshttws Table (4.13). Financial difficulties
faced by contractors to be the top significant eausf project delay Score of (RIS = 4.526),
delay in approving interim payments of completedkscand delay in response to decision
making process is the second causes of projecy dafla a score of (RIIS = 4.368 and RIIS =
4.368) each and also type of project bidding andrdwef contract (the lowest bidder), delay
to handover and delivering the site (right of waglppem) and Lack of project management
system on those parties third position with asadr(RIIS = 4.211, RIIS = 4.211and RIIS =
4.211) for each. Generally the results show thatreators considered (32.00%) of the delay
causes as very high and highly important for eachrast of them is low important.

Table 4.14: The relative importance index (RIISHaank managerial causes for quality

problem among those target groups

WNER CONSULTANTS | CONTRACTOR
No LIST OF FACTOR o ONSU > | €O °
RIS | RANK | RIS | RANK | RIS | RANK

1 | Project Fund and project budget is small 2.556 8 2.500 9 [3.158| 9

2 A_vvardlng of contracts to the lowest 3922 c 4.400 5 la1ss| 3
bidder

3 Poqr plann_lng and scheduling _of the 5333 9 2200 | 11 12737 | 11
project during & per-construction phase

4 Inappropriate me_thod of consultant & 1444 | 13 | 2.500 9 |2579| 12
contractor selecting

5 Low effective quall_ty management system ; 4.000 4 |31s8| 9
and Lack of commitment.

6 Inappropriate construction methods as PES cc e 1 2400 | 10 |a0s3| a
design & Specification

- | poor technical & manager!al eff_|C|ency 5222 | 10 | 2000 | 13 12895 | 10
assign to construction project site
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o T OWNER CONSULTANTS | CONTRACTOR
RIS | RANK | RIS | RANK | RIS | RANK
8 | Lack of frequent quality meeting 3.667 3 2.600 8 2579 | 12

Use of improper equipment or machine

9 . 3.000 6 2200 | 11 |2421| 13
for construction process

10 Improper.materlal §elect|on & low quality 3.556 4 3.400 6 |3947| s
construction material use

11 | Financial difficulties faced by contractors 3.667 3 4.600 1 |4316| 1

12 | Lack of Quality training 1.889 | 12 | 1.800 | 14 |2.737 | 11

13 Delay in response to decision making 5000 | 11 | 2400 | 10 l2579| 12
process

Lack of timely supervision/inspection at
construction site

Insufficient coordination/Lack of

15 | communication between those parties of 2.333 9 2400 | 10 |2.421| 13
the project.

Lack of quality control and assurance

14 3.000 6 2.100 12 | 3.158 9

16 4.444 2 2.600 8 |3947| 5
system

17 Insufﬂuentngmberof managementstaﬂfs&222 c 2 500 2 |3474| s
on those parties

18 LackofP'roperdralnagedurlng 2 667 7 4.300 3 a2l 2
construction

19 Delay in response to decision making 5556 g 2400 | 10 |3737| 7
process
Road Operation above design limits

) ) 3.333 4 3.600 5 |4.053| 4

20 (Unrestricted traffic load control)

21 Un proper use of community for completel.889 1 | 2500 o |3474| 8
road work

22 Poor maintenance system durlng&af'[e.rl667 ; 4.400 5 |3g0s| &
construction

23 | Government policy and strategy 2222 | 10 | 2.900 7 2421 13

Table (4.14) shows all causes of quality problentalnblestone road construction project for
in jimma Town included in the questionnaire andkexhin according to their weight from the
owner’s, consultant’'s and contractor’'s perspecbased on the data in Table (4.14). The
result shows that on jimma Town cobblestone roatusiraction project owners considered
Inappropriate construction methods as per desig8p&cification to be the top significant
managerial causes of quality problem Score of (RII8.556). Moreover, Lack of quality
control and assurance system is the second signiffactor with a score of (RIIS = 4.444),
then the third causes affecting quality problenkeshby the owners respondents was lack of
frequent quality meeting and financial difficultiexced by contractors with a score of (RIIS =

3.667and RIIS = 3.667) each and Improper mategddction & low quality construction
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material use and road operation above design lifoisestricted traffic load control) was the

fourth position with a score of (RIIS = 3.556 andSR= 3.556) for each. Generally the results
show that client considered (8.70%) of the qualayses as very high important, (34.78%) of
the quality causes as highly important, (31.13%]Jhaim as medium important and rest of

them is low important.

According to consultants consideration on the tesubws Table (4.14). Financial difficulties
faced by contractors to be the top significant eausf quality problem Score of (RIIS =
4.600). Moreover, awarding of contracts to the Iswadder and poor maintenance system
after construction was second significant causdlh wiscore of (RIS = 4.400and RIIS =
4.400), then the third causes of quality problemkeal by the consultants respondents was
lack of Proper drainage during construction witkcare of (RIIS = 4.300) and low effective
guality management system and lack of commitmerst tlva fourth position with a score of
(RIIS = 4.000). Generally the results show thahstdtants considered (21.37%) of the
quality causes as very high important, (8.70%) hef quality causes as highly important,

(60.87%) of them as medium important and rest eifrtlis low important.

According to contractors consideration on the rieslubws Table (4.14). Financial difficulties
faced by contractors to be the top significant eausf quality problem Score of (RIIS =
4.316). Moreover, lack of Proper derange duringstrmetion was second significant factor
with a score of (RIIS = 4.211), then the third @si®f quality problem ranked by the
contractors respondents was awarding of contractse lowest bid with a score of (RIIS =
4.158) and inappropriate construction methodpersdesign & Specification and road
operation above design limits (Unrestricted traffdad control) was the fourth causes of
guality problem with a Score of (RIIS = 4.053 andiSR= 4.053) each. Generally the results
show that contractors considered (26.10%) of caudgeguality problem is very high,
(31.13%) of causes of quality problem is high e84l 18%) of them as medium.

4.3.3.2. Test for agreement on managerial causes of projeatelay and
quality problem among respondents

The agreement of project participants was rankiranagerial causes of project delay and
quality problem. The rank for the causes of projgelay and quality problem based on
cumulative value for their relative importance irdes identified by each party are listed in
Table 4.13and 4.14 above. The agreement in rankinge causes between respondents in

each category: clients, consultants and contracteesl to be tested. As discussed in section
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3.5 of this research, Spearman rank correlatioffficaant applied to test the agreements and

uses p-value for testing significance.

Table 4.15 presents the spearman correlation caeffi for delay causes among the three
respondents group such as client, consultant anttastor. For this correlation group, the
coefficient between client and contractor equal®.881with P-value (Sig.) = 0.000 The P-
value is less than the level of significanaer= 0.05, so there is a significant relationship
between client and contractor. The correlation ficehnt between consultant and contractor
equals to 0.855 with P-value (Sig.) = 0.000. TheaRe is less than the level of significance,
a = 0.05, so there is a significant relationshipassn consultant and contractor. In addition,
the correlation coefficient between client and cdtast equals to 0.893 with P-value (Sig.) =
0.000. The P-value is less than the level of sigaice,a = 0.05, so there is an insignificant

relationship between client and consultant.

Table 4.15: Correlation test of managerial causeproject delay group among client,

consultant and contractor

Client Consultant Client
and and and
Contractor Contractor Consultant
Group P-Value P-Value P-Value
Correlation Correlation Correlation
Coefficient Coefficient Coefficient
Time factor 0.831 0.000* 0.855 0.000%4 0.893 0.000*

Correlation is significant at 0.05 significancegde

Similarly Table 4.16 presents the spearman coroelatoefficient for quality causes among
the three respondents group such as client, camsudind contractor. For this correlation
group, the coefficient between client and contnaetguals to 0.578 with P-value (Sig.) =
0.004. The P-value is less than the level of siggifce,a = 0.05, so there is a significant
relationship between client and contractor. Theetation coefficient between consultant and
contractor equals to 0.589 with P-value (Sig.) 808. The P-value is less than the level of

significanceo = 0.05, so there is a significant relationshipagetn consultant and contractor.
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In addition, the correlation coefficient betweeret and consultant equals to 0.429 with P-
value (Sig.) = 0.04. The P-value is less than é&wvellof significanceg = 0.05, so there is an

insignificant relationship between client and cdtesu.

Table 4.16: Correlation test of managerial caus$egiality problem group among, client,

consultant and contractor

Client Consultant Client
and and and

Contractor Contractor Consultant
Group P-Value P-Value P-Value

Correlation Correlation Correlation

Coefficient Coefficient Coefficient
?ua“ty 0.578 0.004. 0.589 0.003 0.429 0.041

actor

* Correlation is significant at 0.05 significandesel

From Table 4.15 and 4.16 above, it can be concltiggtdthere is a good correlation between
the attitudes of the respondents in project delay guality factor groups. This means that
most of the respondents have similar perceptioproject delay and quality problem causes.
Results also indicated that there is a strong aggaee between client, consultant and

contractors.

4.3.3.3. Managerial causes of project delay and quality prolem from all
respondents group

Table 4.17 and 4.18 shows the rank of all manalgeaases of project delay and quality
problem that have been investigated in this rebeimon owner, consultant and contractor
point views. The ranking of twenty-five causes @bjpct delay and twenty-three causes
guality problem on cobblestone road projects inndartown as shown in table 4.17 and 4.18

below. The rank is based on importance index values
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Table 4.17: Overall relative importance index (RIEd rank managerial causes of project

delay by all respondents group

OVERALL
No LIST OF FACTOR
RIIS RANK
1 | financial difficulties faced by contractors 4.395 1
2 | Type of project bidding and award of contract (theest bidder)| 4.184 2
3 | Lack of project management system of those parties 4.184 2
4 | Poor planning and scheduling of the project 4.079 4
5 Delay to handover and delivering the site (rightvafy problem) | 3.895 5
6 | Delay in response to decision making process 3.895 5
7 | Poor site management/ Insufficient coordination 3.895 7
8 | Delay in approving interim payments of completedkso 3.816 8
9 | Shortage of construction materials 3.816 8
10 | Rework due to errors during construction 3.500 10
11 | Delay in provisional and final acceptance of cosbgdl project 3.500 10
12 | Use low productivity and efficiency equipment ocachine 3.211 12
13 | Insufficient number of management staffs by parties 3.211 12
14 | Lack of frequent meeting 2.947 14
15 | Lack of communication between those parties ofpttogect 2.947 13
16 | Inflation of construction material 2.842 14
17 | Lack of personnel training and management support 2.658 15
18 | Contractual claims, such as, extension of time wtt claims 2.658 15
19 | Inadequate duration of contract period 2.500 17
20 | Poor supervision 2.500 17
21 | Improper construction technical and methods 2.079 19
22 | Variations orders due to(design changes/ extra work 2.079 19
)3 Improper technical selection of contractor and miyithe bidding 1.842 71
stage

24 | Changes in laws and regulations 1.500 22
25 | Lack of practicing contract administration(liquiddtdamage rule 1.447 23

Results indicated that out of the identified 25sEmuof project delay 3 (12.0%) causes were
rated as low relative importance score, 9 (36.0cé&tjses were rated as medium and higher
relative importance score for each and 4 (16 %¥yeawere rated as very high importance

score.

In general, the analysis result revealed that rtitare half of the causes (76.00%) are medium
to higher importance range regarding in contrilutio project delay on cobblestone roads
construction projects in Jimma town; and henceséds to be minimize through appropriate

delay management system by the concerned staketolde
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Table 4.18: Overall relative importance index (RI#&d rank managerial causes for quality
problem by all respondents group

OVERALL
No LIST OF FACTOR
RIS | RANK
1 | Financial difficulties faced by contractors 4.237 1
2 | Awarding of contracts to the lowest bidder 4.000 2
3 | Inappropriate construction methods as per desi§@pé&cification 3.868 3
4 | Lack of Proper drainage during construction 3.763 4
5 | Lack of quality control and assurance system 3.737 5
6 | Poor maintenance system during & after constractio 3.737 5
7 | Improper material selection & low quality constioat material use | 3.711 7
g Road Operation above design limits (Unrestrictaffitr load 3711 .
control) :
9 | Low effective quality management system and Lackoohimitment. | 3.263 9
10 | Delay in response to decision making process 3.263 9
11 | Un proper use of community for complete road work 3.105 11
Poor planning and scheduling of the project duéinger-
12 . 2.842 | 12
construction phase
13 gi(zé)r technical & managerial efficiency assign tastouction project 5 842 1
14 | Insufficient number of management staffs on thastigs 2.842 12
15 | Government policy and strategy 2.842 12
16 | Lack of frequent quality meeting 2.500 16
17 | Use of improper equipment or machine 2.500 16
18 | Lack of timely supervision/inspection at constrantsite 2.500 16
19 | Project Fund and project budget is small 2.500 16
20 | Change order during construction 2.395 20
21 | Lack of Quality training 2.395 20
Insufficient coordination/Lack of communication Wween those
22 : : 2289 | 22
parties of the project.
23 | Inappropriate method of consultant & contractoesthg 2.289 22

Results indicated that out of the identified 23 semuquality problem 11 (47.83%) causes
were rated as medium relative importance scorg43318 %) causes were rated as higher

relative importance score and 2 (8.70%) causes maéed as very high importance score.

In general, the analysis result revealed that niwma half of the causes (100%) are medium
to higher importance range regarding in contribtgitim quality problem on cobblestone roads
construction projects in Jimma town; and hence seedminimize through appropriate
guality management system by the concerned stattetsol
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4.3.3.4. Summary of Questionnaire Survey on the most importat causes

for project delay and quality problem by all respordents group

The next step in the research process was to renknbst important managerial causes for
project delay and quality problem based on thedrigélative importance index value. To this

end, only the first ten causes selected for furtmalysis. However, the first ten causes were
selected for further analysis based on the exglamagiven on the preceding pages, as more
causes need to be minimized, although only thednpnost important causes that need to be

considered as suggested in literature.

Accordingly, the analysis result of the respondemgsponse on ranking of the causes for the
selected the most important ten causes for praielety and quality problem summarized in
Table 4.19 and 4.20 below. The ranking of the di/gmaject delay and quality problem
presented in Table 4.17 and 4.18 above.

Table 4.19: Overall most important managerial cause project delay by all respondent
groups

OVERALL
No LIST OF FACTOR
RIIS Rank
1 financial difficulties faced by contractors 4.395 1

2 Type of project bidding and award of contract (th&est bidder) | 4.184 2

3 Lack of project management system of those parties 4.184 2

4 Poor planning and scheduling of the project 4.079 4

5 Delay to handover and delivering the site (rightvafy problem) | 3.895 5

6 Delay in response to decision making process 3.895 5
7 Poor site management/ Insufficient coordination 3.895 7
8 Delay in approving interim payments of completedkgo 3.816 8
9 Shortage of construction materials 3.816 8
10 Rework due to errors during construction 3.500 | 10
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Table 4.20: Overall most important managerial cadse quality problem by all respondents
group

OVERALL
No LIST OF FACTOR
RIIS Rank
1 | Financial difficulties faced by contractors 4.237 1
2 | Awarding of contracts to the lowest bidder 4.000 2

3 | Inappropriate construction methods as per desi@pécification | 3.868 3

4 | Lack of Proper drainage during construction 3.763 4

5 | Lack of quality control and assurance system 3.737 5

6 | Poor maintenance system after construction 3.737 5

7 Improper material selection & low quality constioat material 3711 7
use '

g Road Operation above design limits (Unrestrictadfitr load 3711 ;
control) '

9 Low effective quality management system and Lack of 3263 9
commitment. '

10 | Delay in response to decision making process 3.263 9

4.3.3.5. Comparison of results from Case Study and Questioraire
Survey

As it was described in the previous sections that dssessment of the causes that led to
managerial causes for project delay and qualitylera on cobblestone road construction
projects in Jimma town were investigated by apmyimthe two methods such as case study
and questionnaire survey. An attempt made to iiyetite most prevalent causes that led to
the project delay and quality problem investigatethe study in Jimma town.

After a thorough investigation of the causes, thmmpgutation of the frequency of occurrence,
percentage of occurrence as well as the rankinth@fcauses identified by each method
carried out. Then, the identification and listirfgloe top ten prevalent or frequently occurring
causes made for both methods. The result so @uotdias paved the way to compare the

outcome of the two methods.
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In general, the most prevalent cases investightedigh case study and questionnaire survey

were analyzed and checked for agreement. Table ah#14.22 shows the analysis of the

agreement of most prevalent causes identified tirazase study and questionnaire survey.

As can be seen from Table 4.21 and 4.22 of thedonpcauses identified by both methods,

eight causes for project delay and seven causeguality problem were found to be in

agreement where as two causes for project delaythard causes for quality problem were

not. This shows that there is 80% for project dedag 70% for quality problem was the

agreement between the two methods.

Table 4.21: Summery of potential managerial catisas occurred both on case study and

guestionnaire survey for the project delay

Causes
Causes .
. . . . . occurred in | Agreement
N Managerial causes of project delay investigated| Occurring . .
0. . . : questionnaire| between the
from case study and questionnaire survey in case study
tick (') survey two methods
tick (v')
1 Financial difficulties faced by contractors v v Agreed
2 | Type of project bidding and award of contract ~ Not v
(to the lowest bidder) Occurred Not Agreed
3 | Lack of project management system of thosg v v Agreed
parties g
4 | Poor planning and scheduling of the project v v Agreed
5 | Delay to handover and delivering the site v v Agreed
(right of way problem) g
6 Delay in response to decision making process Vv v Agreed
7 Poor site management/ Insufficient coordinatioa Not v Not Agreed
ccurred
g | Delay in approving interim payments of v v Agreed
completed works 9
9 | Shortage of construction materials v v Agreed
10 | Rework due to errors during construction v v Agreed
Poor technical & managerial efficiency assign
11 : Anage y assig v Not Not Agreed
to construction project site Occurred
12 | Delay in prowspnal and final acceptance of v Not Not Agreed
completed project Occurred
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Table 4.22: Summery of potential causes that oedulboth on case study and questionnaire

survey for quality problem

Causes Causes
. . . : Occurring| Occurred in | Agreement
Managerial causes of quality problem investigated . . .
No. . : in case | questionnaire| between the
from case study and questionnaire survey
study survey two methods
tick (v) tick (v)
1 | Financial difficulties faced by contractors v v Agreed
2 | Awarding of contracts to the lowest bidder Not v Not Agreed
Occurred
Inappropriate construction methods as per degsign
3 ppropriat P Ny v Agreed
& Specification
4 | Lack of Proper drainage during construction v v Agreed
S | Lack of quality control and assurance system v v Agreed
6 | Poor maintenance system after construction v v Agreed
Improper material selection & low qualit
7 proper ) quaitty v v Agreed
construction material use
Road Operation above design limits
8 p ) d v v Agreed
(Unrestricted traffic load control)
Low effective quality management system angd  Not
9 q y 9 y v Not Agreed
Lack of commitment. Occurred
10 | Delay in response to decision making process Not v Not Agreed
Occurred
oor technical & managerial efficiency assign|to Not
11 | P . . ) 9 y 9 v Not Agreed
construction project site Occurred
Lack of engineering capacity building trainin Not
12 9 g capacity 9 9 v Not Agreed
program Occurred
Un proper use of community for complete road Not
13 prop y P v Not Agreed
work Occurred
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4.3.3.6. Discussions of results on the project delay and glity problem
¢ For project delay:
» Financial difficulties faced by contractors

“Financial difficulties faced by contractors” ingHirst position in Questionnaire Survey and
fourth position in case studies many of the coningcfirms not financially sound; they are

highly depending on progress payments to pay thisvexpenses and bid award for lowest
price. When the payments delay by the owner, theractor faces difficulties to pay these
expenses, which may lead him, in many cases, fgesdsthe works until he get his payments
and also SMEC contractors are not skill on estich#tte unit rate at the time of bid document
preparation . [33, 24, 35, 39, and 41] support tbssilt.

» Lack of project management system of those parties

“Lack of project management system of those psirtige project management system on all
organization are not wall organized in those padgause of this there is a management gap

in all of the construction work.

The lack of sound project management by owners amtractors on projects leads to
construction delay and extra costs for both partiesaddition to the problems that occur
during construction, poor project management can asult in a competed facility that to
meet the specified quality and suitability of matks; fails to produce the intended products,

or cannot be operated for its intended life. Tksuit is supported by [40 and 60].
» Poor planning and scheduling of the project

“Poor planning and scheduling of the project” il flourth position in Questionnaire Survey
and first position in case studies poor plannind acheduling the main problem in many
construction industry this problem also observedlimma town cobblestone construction
project specially in the client and contractorsesidhis result is supported by [33, 35, 38, 40,
42 and 60]

» Delay to handover and delivering the site to the cudractor (i.e. Right of way
problem)

“Delay in furnishing and delivering the site to tbentractor (i.e. Right of way problem)” in

the fifth position in Questionnaire Survey anddhpiosition in case study. Improper design
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cases, unclear specification and Clearing of obstmis within the right of way was the main
causes of time overrun in construction industry thaans if improper design cases in project
execution time it takes for such design to be mgetk amended and accepted for construction
works, when errors are observed in the design, svare temporary suspended until such
errors are removed and also right of way problemdimma town has become a serious
problem on the progress of works due to the norevaiof houses in Jimma town different
sections, Belong to different government agencieshsas (removal of electric poles,
telephone Poles, water lines and sewerage Lingler@esearchers strengthen this finding
for the causes of project delay [38, 39, 60, arld 42

> Delay in response to decision making process

“Delay in response to decision making process” thassix position in Questionnaire Survey
and seventh position in case study. Clients areptbgect Owners. When they do not make
decisions on time regarding project matters, they slown activities at the project sites. An
organization’s internal bureaucracy or wrong ché&né communication could cause slow
decision-making. Usually, Consultants and Clierssiff tasked with the responsibility of

coordinating such exercises. [38, 42, and 60] supps result.
> Delay in approving interim payments of completed Wiks

“Delay in approving interim payments” was in th@tdi positions in Questionnaire Survey
and ninth position in case study. Payment delgythé owner and consultant: construction
works involve high daily expenses that met by tbat@actors when progress payments by
owners delayed. This affects the completion of warsk time since many of the contracting
firms in the cobblestone road construction are bméih very limited cash reserves.
Construction works involve huge amounts of mon&york progress can be delayed due to
the late payments from the clients because therenadequate cash flow to support
construction expenses especially for those comrsietho are not financially sound. Most of
the contractors find it very difficult to bear theavy daily construction expenses when the

payments are delayed. Many researchers [35, 340392 and 43] support this result.
» Shortage of construction materials

“Shortage of construction materials” was the niptisition in questionnaire survey and fifth
position in case study. This results in slowed vatts and sometimes-temporary
abandonment of sites. During periods of high dgwelent where the level of construction
activity is usually high in a particular regionetlke may be shortages of some construction
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materials. Sometimes the local market may not e tbsupply the full demand of these
construction materials; hence, there may be a teedport these construction materials from
abroad. Since Ethiopia is a country that is, dguelp very fast, frequently times demand
exceeds the supply and this causes prices to serdde contractors postpone the purchase
activities until the prices decrease. In the sbinee[35, 37, 42 and 60] strengthen this finding

for the causes of project delay.
» Rework due to errors during construction

“Rework due to errors during construction” was e tenth positions in both Questionnaire
Survey and case study. In the same line [35] sthemgthis finding for the causes of project

delay.

« For quality problem:
» Financial difficulties faced by contractors

“Financial difficulties faced by contractors” walset first position in Questionnaire Survey
and fourth position in case studies. Regardinghi® fiactor the consultants and contractors
agreed greatly but the clients’ respondents weteMany of the contracting firms working in
Jimma town cobblestone projects are small and mané&ially sound; they are highly
depending on delay on progress payments, finicalagement and awarding of contracts to
the lowest bidder because of those point monitiorthe is the main causes of contracting

party work quality of work. [52, 53 and 56] Was $oped this result.
> Inappropriate construction methods as per design &pecification

“Inappropriate construction methods as per desigBp&cification” in the third position in
Questionnaire Survey and forth position in casaliegs During the construction financial
problem caused by bid award for lowest price arldyden progress payments was the main
things for the contractors to perform the work as gesign and specification in addition to
this starting form production site the quality oehstruction material such as size and shape of
paved stone, amount or quantity of crush stonénerstib base, the way the Cobblestones are
paved, the sometimes unskilled members of the actairs are deployed on the pavement are
one of the causes, the curb stones laid on the aigth left edge of the roads are not tightly
fixed by cement or other materials, it may be agason for the problem. [50, 51, 53 and 56]

Was Supported this result.
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» Lack of proper drainage during construction

“Lack of Proper drainage during construction” wasrth position in both questionnaire

Survey and case studies. Regarding to this fatterconsultants and contractors agreed
almost similar perception but the clients’ resparidavere not. The construction of drainage
system not well designed and constructed beforestibebase is constructed and drainages
was not in lined with the purpose and design of ribeds and also the upper side of the
finished drainage should also be closed with adbamne in order to protect any dry waste

materials thrown in the tube of the drainage tligsses the overflow of water lied on paved
cobblestone surface and affect the quality this ipractical problem observed on open
drainages in many areas of the case study durm@liservation of the site. [53 and 57] was

Supported this result.
» Lack of quality control and assurance system duringonstruction

“Lack of quality control and assurance system dygonstruction” was the fifth position in
guestionnaire Survey and first position in casalisgi Quality assurance in construction
includes quality control, acceptance sampling a&stirig process, and independent assurance.
The acceptance sampling and testing is done tardiete whether or not the quality of
produced material or construction is acceptableterms of the specifications. The
independent assurance is a management tool thairggga third party to provide an
independent assessment of the product and/or tlabiliey of test results obtained from
process control and acceptance testing. [50, 55&hWas Supported this result.

» Poor maintenance system during & after constructia

“Poor maintenance system during & after constructivas the fifth position in questionnaire

Survey and eight position in case studies. The geagf maintenance is to ensure that the
road remains serviceable throughout its desigralife the main two reasons of its importance
are: (i) Prolongs the life of the road by redudihg rate of deterioration, thereby safeguarding
previous investments in construction and rehakibite and (ii) Sustains social and economic
benefits of improved road access(ILO, 2013).. Tost of a road construction over its service
life is a function of the design, quality of consttion, maintenance strategies and
maintenance operations. Unfortunately, designdenafeglect a very important aspect which
is the possibility to perform future maintenancéwdtes (Kerim, 2008). There are different

types of maintenance: routine maintenance, periodic
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maintenance, reconstruction and emergence mairder@sed on the nature of each activity
and the frequency at which they should be carrigtd [7, 48 and 59] Was Supported this

result.
» Improper material selection & low quality construction material use

“Improper material selection & low quality consttioam material use in accordance with
specifications in contract” was seventh positioQuestionnaire Survey and sixth position in
case studies. Regarding to this factor the conssltasually want materials used in
supervised project with a good quality aratoading to specification. [50, 51, 53, 56 and
57] Was Supported this result.

» Road Operation above design limits (Unrestricted taffic load control)

“Road Operation above design limits (Unrestrictedlffic load control)” was the eighth
position in Questionnaire Survey and seventh posith case studies. The main question
raised here is that what types of vehicles shoaldllmwed to pass through these roads. This
is actually related to the bearing capacity of thads and needs a directive. An impressive
point that has been raised by almost all key intorta during the interview is that these
Cobblestone roads are not considered as a pdré afrban roads because they don’t have any
sign posts erected that can indicate the load ttitCobblestone roads can bear. It can
prevent those vehicles which are above the beaapgcity of the roads. As observed on the
field, no sign posts are seen anywhere. [57] Wap&uted this result.

4.4. Remedial measures of managerial causes of projectldy and quality
problem

In this section, a list of 15 remedial measuregroject delay and quality problem minimizing
factors were presented to the respondents to raonksaore them according to rate of
importance on the scale of 1 to 5. The relativeartgamce index (RIIS) for each potential
project delay and quality problem minimizing methwere calculated using equation (1) -
section 3.5 of this thesis; and the correlatiowien the rank of the contractor, consultant
and client were computed using equation (2) to thekcauses based on the overall remedial

measure.
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4.4.1.For project delay

Table 4.27 shows the rank of all causes of remexdiégsures for project delay that have been
investigated in this research from client, consultand contractor point views. Fifty
managerial causes for project delay - minimizinghuods that identified from the literature

review have been shown below. The ranking was basechportance index values.

Table 4.23:

managerial causes for project delay by all respongups

Relative importance index and rank femedial measures to minimize

NO Proposed Mitigation Measures Overall
RIIS | Rank

1 | Effective strategic planning and good schedulinggpgmmed based4 71 1
the tasks and resources of the project by allgmrti )
While selecting the contractors, clients have tkenaure that the

2 | contractors are not selected based only on thesibtid or others; ., |
The emphasis on selecting contractors based ondesisneeds to be
reviewed carefully.

3 | The management system in those organization atevganized 4.14 2
Before awarding the bid, the client should compfataper design at

4 | the right time with detailed specification to haoder of the site 414 2
and/or contractual commencement in addition to thke action tq
solve the right of way problem.
Pay progress payments to the contractor on timausecit impairs

S |the contractor ability to finance the work and mate him to| 4.10 5
continue working in high rate.

g | Clients and consultants must make quick decisiansdive any 4.10 5
problem that arise during the execution '

7 | Mange to ensuring adequate and available sourctisanfce at each 4.02 4
phase until project completion. '

8 | Use well qualified construction materials fronpegved source. 4.02 7
While selecting the consultant, the clients empibg consultants
firm not only for the design phase only but alsaconstruction phasg

9 |this help the consultant to take the risk for argign defect and alg03.82 9
to take quick decisions in order to prepare amr@pe drawings on
time for any design change

10 | All party must employ competent manager; multigioary/ 573 | 10
competent project team '

11 | The government should take Engineering Capacitydiig training 373 | 10
Program to all parties participate on the project. '
Proper Site management and frequent supervisioralbyarties

12 during construction must be needed to minimizeuesd rework due 3.68 | 12
to errors during construction.
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Overall
RIIS | Rank

NO Proposed Mitigation Measures

Minimize change orders as possible during the coasbn phase by
13 preparation of a detailed pre site investigatiopores and detailed 3.60 | 13
drawings and documents to minimize project delays

Project team committed to achieving common objestiwho work
14 | well together and who relate directly and openlthvane another t

(=)

get things done. Generally Develop Clear infornmati@nd 351 | 14
communication channels
15 | Use effective productivity and efficiency equiprhenmachine 351 | 14

Table 4.27 above shows ranking of effective methafdsiinimizing project delay based on

relative importance index from the viewpoint ofecits, contractors and consultants.

Results indicated that out of the identified 15tdas of remedial measures for minimizing
project delay, 7 (46.67%) were rated as high ingoar¢ and affectivity in mitigate the project

delay causes and 8 (53.33%) were rated as vehyimmigortance or effective.
4.4.2.For quality problem

Table 4.28 shows the rank of all causes of remededsures for quality problem that have
been investigated in this research from client,sattant and contractor point views. Fifty
quality problem - minimizing methods that were itiieed from the literature review have

been shown below. The ranking was based on impmetenaex values.

Table 4.24: Relative importance index and rankrémnedial measures to minimize quality
problem by all respondent groups

NO Proposed Mitigation Measures Overall
RIIS Rank
1 | Give Frequent training to small micro enterprisatcactor on 437 1
Engineering Capacity Building Program (ECBP) '
While selecting the contractors, clients have t&ensure that
the contractors are not selected based only ofothest bid
o | but also considered experience, technical capgbipast 437 1
performance and sufficient manpower to executeptiogect '
and also emphasis on least cost needs to be raViewe
carefully.
3 | Use appropriate construction methods as per design 437 1
Specification '
4 | The drainage system should be well designed anstrcmed 4.90 4
before the sub base is constructed. '
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NO

Proposed Mitigation Measures

Overall

RIIS

Rank

Quality assurance and control to ensure conformaig
drawings and specifications.

4.20

4

Traffic Sign Posts are very important to erect oms parts of
the entry and exit.

4.13

6

While selecting the consultant, the clients empline
consultants firm not only for the design phase dnlyalso on
bid preparation and construction phase that meansse
(Design-Bid-Build delivery system) this help thensaltant to
take the risk for any design defect.

4.02

The contractor use well qualified and quality comstion
material in accordance with specifications in cactr

4.02

The city government give attention to frequent rgitand
spot maintenance

4.02

10

All construction firm form technically, effective nd
commitment project management system.

3.90

10

11

Proper Site management and frequent timely supervisy
all parties during construction must be needednprove the
guality of construction work and minimize freqtieawork
due to errors during construction.

3.81

11

12

Client and Consultants must make quick decisionsadive
any problem that arise during the execution.

3.81

11

13

The government has created awareness to make
community to participate preserving, managing
maintaining the roads

5 the
an.81

11

14

The government police considered not only aim tluce the
number of unemployment but also concerned qualityark.

3.76

14

15

Frequently Quality meeting must be needed

3.4

53

1%

A4

Table 4.28 above shows ranking of effective methaidsinimizing quality problem based on

relative importance index from the viewpoint ofecits, contractors and consultants.

Results indicated that out of the identified 15tdas of remedial measures for minimizing

quality problem, 6 (40.00%) were rated as high irtpme and affectivity in mitigate the

occurrence of quality problem and 9 (60.00%) wemged as very high importance or

effective.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.1. Introduction

This chapter includes the conclusions and recomatent that would help in solving the
problem of project delay and quality problem on ldebtone roads construction projects in
Jimma town. The first objective was investigatimg textent of project delay and quality
problem on cobblestone roads construction projeciimma town by case study. The second
objective was to identify managerial causes of gubjdelay and quality problem on
cobblestone roads construction projects in Jimmant@nd the third objective was Propose
remedial measures to improve project delay anditguadoblem in future cobblestone road

construction projects in Jimma town.
5.2. Conclusions

Literatures revealed that project delay and qualibblem is a very frequent phenomenon and
is almost associated with nearly all projects i tnstruction industry; stating that the trend
iIs more severe in developing countries where tlileday sometimes exceed 100% of the
anticipated time of the project and also qualitylypem is not less than project delay observed
in many developing countries projects. The reviewual Jimma city infrastructure asset
management plan report (July 2007 E.c) an averb@8.48 % of project delay and 26.88%
of main cobblestone road and 10.33% of pedestridewsilk of quality problem of

cobblestone road construction project in Jimma town

Therefore, identify and analyze of managerial cawdedelay and propose remedial measures
to improve, project delay and quality problem itufe cobblestone road construction projects
is the main important point. To achieve these dhjes, the researcher used case study and
guestionnaire survey as research instruments. fitbemation gathered from the survey was
analyzed by Excl and R-statistical software usimg telative importance index method and
correlated using Spearman’s rank correlation cdefits for structured part of the
guestionnaires. The analysis of results from thesecsatudy and structured part of the
guestionnaires was carried out using descriptiggssics methods including percentages and

RIIS scores. The analyzed result obtained in tlosgsses had been discussed and presented
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in the previous chapter. Therefore, based on thdteefrom the analysis, the following major
conclusions have been derived and summarized iordacce with the objectives of the
research.

1. The result of the case study indicated that oueight new cobblestone road projects
investigated, all suffered with project delay andalgdy problem in their execution. For
these cobblestone road construction projects, anage time overrun was found to be
80.61% of the contract time, the actual delay nagdiom 53.33% to 130%, similarly the
average defect area or area which has a qualitygrowas found to be 23.75% of the
existing finished cobblestone road constructionntbun each project site, the actual
quality problem directly measuring the project sitas ranging from 10% to 41%.The
result of the questionnaire survey also strengthbasfinding that delay and quality
problem are the most common problem, it indicdtet more than half of the factors
52.00% and 52.18% are in the higher importanceeangontributing to project delay
and quality problem of projects respectively.

2. The second objective of this research was ideatiba and analysis of the main
managerial cases leading to construction projeletydand quality problem. To achieve
this objective, a questionnaire survey containirlg gbtential managerial causes of
project delay and 23 potential managerial causesjuality problem identified from
literatures was made and they were ranked byoresmts based on the relative
importance index value of frequency of occurrence the agreement between the most
top causes on case study and questionnaire stow@yoject delay and quality problem

in order of decreasing rank, the result shown.
» For project delay

v" Financial difficulties faced by contractors
Lack of project management system of those parties

Poor planning and scheduling of the project

< N X

Delay to handover in furnishing and delivering #ite to the contractor (i.e. Right
of way problem)

Delay in response to decision making process

Delay in approving interim payments of completedrigo

Shortage of construction materials

D N NI NN

Rework due to errors during construction
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» quality problem

AN N N N NN

v

financial difficulties faced by contractors

Inappropriate construction methods as per desi@pé&cification

Lack of Proper drainage during construction

Lack of quality control and assurance system ducogstruction

Poor maintenance system during & after constractio

Improper material selection & low quality constioat material use in accordance
with specifications in contract

Road Operation above design limits (Unrestrictatfitr load control)

3. The research has also identifying the most effecamd applicable remedial measure of

minimizing causes of project delay and quality pealn To achieve this objective, a

guestionnaire survey was made containing 15 petlepitoject delay and quality problem

mitigation measures that were identified from hteres and they were ranked by

respondents based on the relative importance indéxe for their effectiveness in

decreasing order of rank, the result showed :

> For project delay

v

v

Using proper project planning and scheduling byatties

While selecting the contractors, clients have tdensure that the contractors are
not selected based only on the lowest bid.

The management system in those organization ateovganized

Before awarding the bid, the client should compfeteper design at the right time
with detailed specification to hand over of the sit

Pay progress payments to the contractor on time

Clients and consultants must make quick decisiorsblve any problem that arise

during the execution.
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» For quality problem

v' Give Frequent training to small micro enterprisentcactor on Engineering

Capacity Building Program (ECBP)

v" While selecting the contractors, clients have tkensure that the contractors are

not selected based only on the lowest bid.

v" Use appropriate construction methods as per désigpecification

v" The drainage system should be well designed anstremted before the sub base
is constructed.

v' Quality assurance and control to ensure conformatwedrawings and

specifications.
v Traffic Sign Posts are very important to erect oms parts of the entry and exit.

5.3. Recommendations

Based on the findings of the research, the follgwimprovements were recommended to the
minimization and management of construction projdetay and quality problem and
reducing of project delay and quality problem fastto alleviate the problem by parties on

cobblestone road construction projects in Jimmantow

v" Therefore, capacity building for MSEs should fooms the following points: Skill
development and upgrading (Technical Skills (Quagychiseling and paving as well as
earth work), construction management Skills), foelnontracts/Standards(Standards
documents, financial resources, contracting doctsnesnd bid preparation and
participation in tenders) and management (Qualignagement awareness creation,

resources management)

v' While selecting the contractors, clients have tckenaure that the contractors are not
selected based only on the lowest bid but alsoidered experience, technical capability,
past performance and sufficient manpower to exethéeproject and also emphasis on
least cost needs to be reviewed carefully.
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v" The contractor can be paid on time if a clausati®duced in the contract whereby the
client is required to pay the contractor the amoceattified in an interim payment
certificate within seven calendar days of the daftassue of the payment certificate
because it motivate him to continue working in higte.

v' The pre bid design phases of the projects needctade a detailed analysis of rights of
way problems and the client should take action @btogly to solve the right of way
problem before awarding the bid.

v Client and Consultant should make quick decisionsolve any problem that arise during

the execution the works.

v Traffic Sign Posts are very important to erect oms parts of the entry and exit of
cobblestone roads and curves in order to protextetiroads from being damaged by
different huge vehicles. And these sign posts apeeed to be erected in collaboration
with the concerned governmental bodies or offices.

v' The government has created awareness to make thenwuity to participate on the
construction of the roads. But still a problem liserved on the part of the government in
creating awareness, space and opportunity to themcmity and other stakeholders to
participate fully in preserving, managing and maiming the roads. It is expected to
mobilize the community to evaluate and monitor ribeds.

v' While selecting the consultant, the clients employ consultants firm not only for the
design phase only but also on bid preparation amstouction phase that means it use
(Design-Bid-Build delivery system) this help thensaltant to take the risk for any design
defect.

v' Government police considered not only aim to rediaeenumber of unemployment but

also concerned quality of work.

v Detailed study can be done design related factitestang time and quality performance

of cobblestone road construction project.

v' Detailed study can be done to assess the effectielaly and quality problem in the

cobblestone road construction projects within eamtstruction project site.

v Further research is needed to investigate the affestted stakeholder from project delay

and quality problem.
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QUESTIONNAIRE

Dear Sir

The researcher is a graduate student of MSC i engineering, in CEM at JIT. JU, the

requirement of the program is to come up with aaesh related the field of study.

The aim of this questioner is to study the manafjerauses of project delay and quality
problem on cobblestone road construction projettdirnma town and recommends possible
remedial measures that minimized the problem ptrojetay and quality problem. This

guestionnaire is required to be filled with exaglevant facts as much as possible. All data
included in this questionnaire will be used only &xademic research and will be strictly

confidential.

Your response, in this regard, is highly valuabtel aontributory to the outcome of the

research.

Regards,

Yonas mekonnen

Post Graduate Student, Jimma University, School é&duate Studies, Institute Of

Technology, and Civil Engineering Department.
Tel: 0921828000 E — mail: - yonasmekonnen70@gnmi.co

Jimma
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Part One: General information (Respondent Backgroun):
1. Company and respondent profile

Please tick with v” when appropriate and fill in the blanks if yoles# others
1.1.Company Name (optional):

1.2.Type of Organization:

Owner Contractor Consultant

1.3.Job title in your organization :

Project Manager/deputy |:| Site Engineer / Office engineer

Organization Manager/Deputy |:| Surveyor Others (specify)...

If others in what position YOU WOrkK----=-====mmmmm oo

1.4.Year of experience of the road construction piject:

[ ] lupto5 [ ] 5 up to 10 [ ] Morethan 10

1.5.In how many road construction projects have yoleen involved:

Less than 5 6-10 projects More than 10

2. Basic information on Road Construction Project Dela

Is quality problem is a problem in Jimma Town casibdbne road construction projects?

1%

Strongly Agree Agree Disagree Very strongly disagre

Is quality problem is a problem in Jimma Town ca@sitbne road construction projects?

Strongly Agree Agree Disagree Very strongly disagree
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Part Two: Managerial causes of project delay and qality problem on of

Cobblestone road project in Jimma Town

The following table consists of list of possibleusas that affect project delay and quality
problem on construction road projects identifiednir literatures and desk study. Based on
your experience what is the likely contributiontbbse causes that affect the project delay
and quality problem on cobblestone road constraogbimjects in Jimma town that you have

involved in? Pleas indicate the degree to whiclseéheusses that affecting the project delay

and quality problem on cobblestone road constraogtimjects in Jimma town.

Please rank the frequency of occurrence for theviimg listed managerial causes of project

delay and quality problem and also remedial meadorethe Corresponding cause by ticking
“v”Each scale represents the following rating:

(5) Very high (4) High (3) Medium (2) Low (1) Very Low
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Rate of occurrence

List of possible causes of project delay and quajitproblem on road construction % - Eﬂ
project —al R 3 - é
) ) e N =)
No A. Causes of project delay
1 | Type of project bidding and award of contract (iheest bidder)
2 | Improper technical selection of contractor and miyithe bidding stage
3 | Inadequate duration of contract period
4 | Delay to handover and delivering the site ( righivay problem)
5 Delay in approving interim payments of completextks
6 | Poor planning and scheduling of the project
7 | Improper construction technical and methods
8 | Rework due to errors during construction
9 | Lack of frequent meeting
10 | financial difficulties faced by contractors
11 | Shortage of construction materials
12 | Use low productivity and efficiency equipmennaachine
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Rate of occurrence

List of possible causes of project delay and quajitproblem on road construction % - =
project —al R 3 - g
g g = £ |32
) o L 3 v
No A. Causes of project delay
13 | Delay in response to decision making process
14 | Lack of practicing contract administration(lidaied damage rule ,etc)
15 | Variations orders due to(design changes/ exbr&w
16 | Lack of communication between those partiebefaroject
17 | Poor site management/ Insufficient coordination
18 | Poor supervision
19 | Lack of project management system on thosegsarti
20 | Insufficient number of management staffs onehuerties
21 | Inflation of construction material
22 | Delay in provisional and final acceptance ahpteted project
23 | Lack of personnel training and management stippor
24 | Changes in laws and regulations
25 | Contractual claims, such as, extension of tintle @ost claims
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Rate of occurrence

List of possible causes of project delay and quajitproblem on road construction > =
(@] =
project — S I
> 2 3 5 Py
< 8 = T >
S S D S ©
No B. Causes of quality problem
1 Project Fund and project budget is small
2 | Awarding of contracts to the lowest bidder
3 Poor planning and scheduling of the project duénper-construction phase
4 | Inappropriate method of consultant & contractdesting
5 | Low effective project management system and ledk@dommitment.
6 | Inappropriate construction methods as per de&i§pecification
7 Poor technical & managerial efficiency assigedastruction project
8 | Lack of frequent quality meeting
9 | Use of improper equipment or machine for consimagrocess
10 | Improper material selection & low quality constion material use
11 | financial difficulties faced by contractors
12 | Lack of Quality training
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Rate of occurrence

List of possible causes of project delay and quajitproblem on road construction > =
project — S I
> 2 3 5 Py
> 5 = T >
S S D S ©
No B. Causes of quality problem
13 | change order during construction
14 | Lack of timely supervision/inspection at constrantsite
15 | Insufficient coordination/Lack of communication Ween those parties of the projedct
16 | Lack of quality control and assurance system
17 | Insufficient number of management staffs on thaaties
18 | Lack of Proper drainage construction
19 | Delay in response to decision making process
20 | Road Operation above design limits (Unrestrictafitr load control)
21 | Un proper use of community for complete road work
22 | Poor maintenance system after construction
23 | Government policy and strategy
Xiv
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Part Three: To formulate remedial measures to impree project delay and quality problem in Jimma towncobblestone road project

Put a tick marky) under the choices below. Where, 5 = Very highartgmt, 4 = High important, 3 = Medium important; 20w important,

1 = Very low important

Rate of occurrence
List of proposed remedial measure to improve projeicdelay and quality problem on cobblestone road % = fn
- I
construction project in Jimma town > | = 2 | c >
3 o) o =2 3
> - = T >
2 |8 & |¥ |k
No. A. Remedial measure time overrun
1 | Effective s_trategic planning and good schedulimgptmmed based the tasks and resources of thefproje
by all parties
While selecting the contractors, clients have ti&ensure that the contractors are not selected badgd
2 | on the lowest bid or others. The emphasis on setpaontractors based on least cost needs tp be
reviewed carefully.
3 | The management system in those organization ateovganized
Before awarding the bid, the client should complpteper design at the right time with detailed
4 | specification to hand over of the site and/or cacttral commencement in addition to this take adtion
solve the right of way problem.
5 | Pay progress payments to the contractor on timausecit impairs the contractor ability to finanbe
work and motivate him to continue working in higtie.
6 | Clients and consultants must make quick decisiors®lve any problem that arise during the execution
7 | Mange to ensuring adequate and available sourd@saoice at each phase until project completion.
XV
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Rate of occurrence

List of proposed remedial measure to improve projecdelay and quality problem on cobblestone road % e fn
- I
construction project in Jimma town > | = 2 | c >
3 o) o = 3
> — = T >
2 |8 & |¥ |k
No. A. Remedial measure time overrun
8 | Use well gualified construction materials from apgad source.
While selecting the consultant, the clients emplmy consultants firm not only for the design phasky
9 | but also on construction phase this help the ctersiuto take the risk for any design defect and &is
take quick decisions in order to prepare and agpdrawings on time for any design change
10 | All party must employ competent manager; multigioary/ competent project team
11 | The government should take Engineering Capacitydiig training Program to all parties participate|o
the project.
12 | Proper Site management and frequent supervisioallbarties during construction must be needed to
minimize frequent rework due to errors during camgion.
13 | Minimize change orders as possible during the coosbn phase by preparation of a detailed pre|site
investigation reports and detailed drawings andidants to minimize project delays
Project team committed to achieving common objestiwho work well together and who relate directly
14 | and openly with one another to get things done.eGely Develop Clear information and communicatjon
channels
15 | Use effective productivity and efficiency equiprhenmachine for construction process
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Rate of occurrence

List of proposed remedial measure to improve projecdelay and quality problem on cobblestone road % e fn
- I
construction project in Jimma town > | = 2 | c >
3 o) o = 3
> — = T >
2 |8 & |¥ |k
No. B. Remedial measure quality problem
L Give Frequent training to small micro enterprisatcactor on Engineering Capacity Building Program
(ECBP)
While selecting the contractors, clients have ti&ensure that the contractors are not selected badgd
2 | on the lowest bid but also considered experierexhnical capability, past performance and sufficjen
manpower to execute the project and also emphadesast cost needs to be reviewed carefully.
3 | use appropriate construction methods as per désigpecification
4 | The drainage system should be well designed anstremted before the sub base is constructed.
5 Quality assurance and control to ensure conformamdeawings and specifications.
6 | Traffic Sign Posts are very important to erect oms parts of the entry and exit.
While selecting the consultant, the clients emplgg consultants firm not only for the design phasky
7 | but also on bid preparation and construction phlagemeans it use (Design-Bid-Build delivery system

this help the consultant to take the risk for aagign defect.
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Rate of occurrence

List of proposed remedial measure to improve projecdelay and quality problem on cobblestone road

construction project in Jimma town

(5) Very High

(1) Very Low
(2) Low

(3) Medium
(4) High

No. B. Remedial measure quality problem

The contractor use well qualified and quality comstion material in accordance with specificatioms
contract

9 | The city government give attention to frequent mgiand spot maintenance

10 | All construction firm form technically, effectivend commitment project management system.

Proper Site management and frequent timely supernvisy all parties during construction must |be
11 | needed to improve the quality of construction warkli minimize frequent rework due to errors dufing
construction.

12 | client and Consultants must make quick decisiorsobee any problem that arise during the execution.

The government has created awareness to mak®tm@unity to participate preserving, managing and

13 L
maintaining the roads

The government police considered not only aim tduce the number of unemployment but glso
concerned quality of work.

14

15 | Frequently quality meeting must be needed
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Appendix B

Case Study Information of the cobblestone road coftrsiction projects

Case studies were conducted on eight Jimma Towblestione road project constructed 2004
E.c budget year until now. Which were delayed amality problem? The documents referred
during the case study include progress and coroplegports, contract documents and claim
submittal, variation orders and other importantudoents of the projects in addition to this
direct observation of site condition, correspondsnérom discussion and interview for

criterion based selected projects. These caseasdisd in depth by organizing information

and focusing on factors affecting time and qugbiéyformance of Jimma Town cobblestone
projects and to illustrate the link between theuleobtained by questionnaire and result in

case study.

For this research, “factor affecting tine overramd quality problem in Jimma town
cobblestone road construction projects” eight debtone Road projects were selected for

case study. The lists of these projects deschieegunder.

1. Back side of Jimma zone police office — west redi@ii PA office 0.649km

2. Mars bakery — Sala bakery & Tirunesh hotel — Gilo@c 0.305km

3. Eyob clinic — Umer mosque cobble junction & Bonidic- zone office asphalt junction
0.402km

4. Nur restourant asphalt junction - Infront of Arirgturch cobble junction & Ato Nasir
Residence - Hayat Bakery 0.625km

5. JU kolober — Arinet church 1km with some masontgireng around the river bank.

6. Jimma University Asphalt junction to prison offi€eKedir shop to Protestant church.
Contract 0.470km

7. Higher 02 Clinic - Bishishe Asphalt Junction anch®iWood work A jip Shell Fuel
Station. Contract 0.923km

8. Green Hotel Asphalt Junction — Ato Bahiru Resideihmav Gravel Road. Contract
0.750km
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4.25: Case information of Jimma town cobblestora&l naroject. (Project site No-1)

Feature

Data

Project Name

Back side of Jimma zone police officgest region EELP)
office

Client Jimma Town Local Urban Government

Consultant Jimma Town Local Urban Government

Contractor Takaliny Micro & Small Enterprise

Funded by The Regional Government of Oromia, Jimma Town
Local Urban Government and ULGDP\IDA

Type of Contract (Admeasurements’ contract )

Date of signing of contract Jan 23, 2015

Date of commencement Feb 7, 2015

Original project cost 1,765,672.97

Original contract period

150 calendar days

Time elapsed from original

270 calendar days (180%)

% age of project accomplishe

d100% until Nov10, 2015

% age of project delay

80% from original

Table 4.26: Case information of Jimma town cobblestroad project.(Project site No-2)

Feature

Data

Project Name

Mars Bakery — Sala bakery & Tirunesh hotel — Gibe|
Clinic

Client Jimma Town Local Urban Government

Consultant Jimma Town Local Urban Government

Contractor Hojanee Midhagna Micro & Small Entereris

Funded b The Regional Government of Oromia, Jimma Town
y Local Urban Government and ULGDP\IDA

Type of Contract (Admeasurements’ contract)

Date of signing of contract Apr 22, 2015

Date of commencement may 7, 2015

Original project cost 776,048.52

Original contract period

90 calendar days

Time elapsed from original

207 calendar days (2306a%) Nov 10, 2015

% age of project accomplished

84.83% until Nov2@mL5

Project condition

On going

% age of project delay

130% from original
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Table 4.27: Case information of Jimma town coblblestroad project.(Project site No-3)

Feature

Data

Project Name

Eyob clinic — Umer mosque cobble junction & Boni
hotel — zone office asphalt junction

Client Jimma Town Local Urban Government

Consultant Jimma Town Local Urban Government

Contractor Argee Micro & Small Enterprise

Funded by The Regional Government of Oromia, Jimma Town

Local Urban Government and ULGDP\IDA

Type of Contract

(Admeasurements’ contract)

Date of signing of contract

Apr 17/2015

Date of commencement

May 2/2015

Original project cost

1,036,057.26

Original contract period

90 calendar days

Time elapsed from original

186 calendar days (Z0%.)puntil Nov 10, 2015

% age of project accomplished

87% until Nov 10,201

Project condition

On going

% age of project delay

107% from original

Table 4.28: Case information of Jimma town cobblestroad project.(Project site No-4)

Feature

Data

Project Name

Nur restaurant asphalt junction —ftont of Arinet churc
cobble junction & Ato Nasir Residence - Hayat Bake

Client Jimma Town Local Urban Government
Consultant MCE JV IDCON
Contractor Gudina Biyyaa Micro & Small Enterprise
The Regional Government of Oromia, Jimma Town
Funded by
Local Urban Government and ULGDP\IDA
Type of Contract (Admeasurements’ contract)
Date of signing of contract Jan 23, 2015
Date of commencement Feb 8, 2015
Original project cost 1,779, 898.13

Original contract period

150 calendar days

Time elapsed from original

230 calendar days (138 until Oct 8, 2015

% age of project accomplished

100% until Nov2mi5

% age of project delay

53.33% from original
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Table 4.29: Case information of Jimma town coblblestroad project.(Project site No-5)

Feature Data
Project Name JU kolober — Arinet church
Client Jimma Town Local Urban Government
Consultant Jimma Town Local Urban Government
Contractor Arjo Guddattuu Micro & Small Enterprise
The Regional Government of Oromia, Jimma Town
Funded by
Local Urban Government and ULGDP\IDA
Type of Contract (Admeasurements’ contract)
Date of signing of contract Feb 2, 2015
Date of commencement Feb 24, 2015
Original project cost 3,335,799.25

Original contract period

150 calendar days

Time elapsed from original

256 calendar days (179%

% age of project accomplished

89% until Nov 10,201

% age of project delay

70.67% from original

Table 4.30: Case information of Jimma Town cobblestroad project.(Project site No-6)

Feature

Data

Project Name

Jimma University Asphalt junction to prison offig&e
Kedir shop to Protestant church

Client Jimma Town Local Urban Government

Consultant Jimma Town Local Urban Government

Contractor Muleta Jimma Micro & Small Enterprise

Funded by The Regional Government of Oromia, Jimma Town
Local Urban Government and ULGDP\IDA

Type of Contract (Admeasurements’ contract)

Date of signing of contract Mar 23, 2013

Date of commencement Apr 7, 2013

Original project cost 2,251,431.14

Original contract period

360 calendar days

Time elapsed from original

570 calendar days (15863

% age of project accomplished

100% until Nov 14,20

% age of project delay

58.30% from original
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Table 4.31: Case information of Jimma Town cobblestroad project.(Project site No-7)

Feature

Data

Project Name

Higher 02 Clinic - Bishishe Asphalt Junction, Dv&od
work — Ajip Shell Fuel Station

Client Jimma Town Local Urban Government
Consultant Jimma Town Local Urban Government
Contractor Lencaa Micro & small enterprise
The Regional Government of Oromia, Jimma Town
Funded by

Local Urban Government and ULGDP\IDA

Type of Contract

(Admeasurements’ contract)

Date of signing of contract Dec 9, 2011
Date of commencement Feb 24, 2015
Original project cost 3,335,799.25

Original contract period

150 calendar days

Time elapsed from original

256 calendar days (179%

% age of project accomplishe

d 100% until Nov 10,20

% age of project delay

70.67% from original

Table 4.32: Case information of Jimma Town cobblestroad project.(Project site No-8)

Feature

Data

Project Name

Green Hotel Asphalt Junction — ABahiru Residence Ne
Gravel Road.

Client Jimma Town Local Urban Government

Consultant Jimma Town Local Urban Government

Contractor Hidase Micro & Small Enterprise

Funded by The Regional Government of Oromia, Jimma Town

Local Urban Government and ULGDP\IDA

Type of Contract

(Admeasurements’ contract)

Date of signing of contract Feb 2, 2015
Date of commencement Feb 17, 2015
Original project cost 2,194,385.15

Original contract period

150 calendar days

Time elapsed from original

260 calendar days (107343

% age of project accomplishe

d 100% until Nov 14,20

% age of project delay

73.30% from original
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Table 4.33: Time overrun on Jimma Towne cobblestmmstruction project on 2007 E.c budget year

Time
No Name of the project Contractor | Duration( | Duration Status Status
Day) Bay)  Mbay| %
1 | Nur restourant asphalt junction — In front of Atinghurch cobble Gudina On
junction &Ato Nasir Residence - Hayat Bakery Biyyaa 150 186 36| 24.00 progress
2 | Shenen Gibe — Bosakito kebele — Aba buna high $chioe Walk : .
Degitu Hotel - Agri. College) & Mariyam church — lda cemetery Laliftuu 150 170 20| 13.3% Completed
3 | Back side of Jimma zone police office — west redi@il PA office Takaliny 150 186 36 24.00 pr(g;rr]ess
4 Ey_ob clinic - Um_er mosque cobble junction &Boni élot- zone Argee 90 113 23| 2558 On
office asphalt junction progress
Behind Feti mosque aba Nega Residence — Mame Abd desidence on
5 | & its junction to bishishe asphalt. & Hikmama hiterilding — Gali|  Salaam 150 186 36 24.00
Building progress
6 _Gree_n hote_l asphaIt_Junctlon — Ato I_3eharu residema& gravel road Hidaasee 150 175 25  16.67 Completed
junction. With one side masonry drainage.
7 | Mars bakery — Sala bakery &Tirunesh hotel — Gilirc. Hojjennee 90 170 20| 2222 ON
Midhagna progress
8 Gibe hall ,asphal_t junction — Immigration cobble r&ojunction. Abeekoo 90 107 171 18.89 Completed
&Totot café — Agri. Research center guest house
9 | Immigration — Anti AIDS resource HG"’.‘W.W” 90 140 50| 55.56 on
injoo progress
10 | Preparatory kotebe ber — mentina kebele - TemasidBece Siket 150 165 15| 10.00 Completed
11 | JU kolober — Arinet church with some masonry retraround the Arjo 150 186 36| 2400 On
river bank. Guddattuu ' progress
Source: Jimma City infrastructure asset managepiant(IAMP) Report
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Table 4.34: Road condition and estimation of maiatee budget of existing road on 2007 E.c budgat ye

Road Inventory Il-gt% Total Road Tvoe of maintenance Area to be Unit Rate Maintenance
Category Data (kr%) Area(m?) condition yp maintained Cost’
5.145 36015 Good Expecting maintenance 180 08 100 | 0 1,800 80
Cobble
stone Road| Mt | 466 32620 | Moderate| Routine maintenance 6,524 |00 |680 | 424,060 00
3.605 25235 Severe Rehabilitation/up grading 15,3460 | 100| 00| 1,534,500 0Q
2.43 4860 Good Expecting maintenange 165 05 10 001650 50
Cobble
Pedestrian 3 0.26 520 Moderate Routine maintenance 364 DO 65 00 23,660
sidewalks
0.31 620 Severe Rehabilitation/up grading 620 00 O 1000 62,000 00
TOTAL 2,047,671 30
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Appendix C

Critical Values of Spearman’s Rank Correlation Coeficients for Different

Number of Data Set

Source: Jimma City infrastructure asset managepiant(IAMP) Report

Table: critical values of rs (Spearman rank coti@ta coefficient), at various levels of
probability For any n observed value of data sst,sr significant at a given level of
“significance if it is equal to or larger than thetical values shown in the table Critical
Values of the Spearman’s Ranked Correlation Caefftdrs)

Taken from Zar, 1984 Table B.19

Probability that your result eccurred by chance
— 21|-p¢r‘-. 1 005 0.025 001 01.005
4 1. (W0e 1. CHIMON 1. 0000 [RLLLY IRLLLI)
5 0. 7000 0. S000 0. 9000 [RLLLY IRLLLI)
6 0.6571 07714 0.B286G 09425 09439
7 05714 06786 0. TE57 0BT (1.89:9
B 0.5476 0.6429 0.738] 0 B09S 0.8571
[T U.4E55 =TT [T U BE, L.E 18
10 04424 0.5036 L6485 07333 07818
11 04182 05273 06091 0T 000 07545
12 0.3986 0.5035 L3874 06713 07273
13 03791 0. 4780 0.5604 hoL8E4 0.6978
14 0.3670 (.453593 L5385 06220 0.6747
15 0.3500 0.4429 05179 06000 0.6536
16 0.3382 04265 0.5029 05824 06324
17 0.3271 04124 04821 05577 06055
18 0.3170 L4000 (L4683 05425 0.58%7
19 0.3077 03887 0.4555 05285 0.5721
20 0.2992 0.3783 L2438 05155 0.5604
2] n.xai4 03087 04329 5034 0. 5487
.o 0.2841 0.3598 04227 04921 0.5368
23 0.2774 03515 04132 04815 0.5256
24 0.2711 0.3138 04044 04716 0.5151
25 0.2653 0.3365 03961 04622 0.5052
26 0.2598 0.3297 03882 04534 04958
7 0.2546 0.3233 03809 04451 0.4869
28 0.2497 0.3172 0.3739 04372 04785
29 02451 03115 0.3673 02297 04705
30 0.2407 03061 0.3610 04226 0.4639
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