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Abstract:

The primary objective of this research is scientific knowledge to the process of
planning, scheduling and their application in construction projects in Sudan and see
the obstacles impeding the implementation of this concept and know how to scientific
planning and sound the ability to apply it and work done in a satisfactory manner.

Attention to planning and scheduling in construction industry project in Sudan
requires attention to projects achievement in scientific and study methods, that must
be from the start to form a preliminary idea and point and acknowledge all factors
effect to the project performance and putting a clear picture for implementation and
ability of controlling and monitoring of the execution based on planned time table
designed by planned engineer s/he put all factors effect to project such as time factor
as a key factor as well as quality and cost, resource utilization effectiveness. During
the execution generate the updating time table and resource leveling and preparing
budget to best uses of available resources.

The research aims to highlight the potential for the massive planning process and
scheduling of construction projects in terms of take advantage of all resources
available to complete work image pathological all parties and the advancement of this
industry in our beloved country and develop an understanding of the engineer to
further job performed in any field and know that any project is the work of a
collective because team work and mutual understanding leads to better result in
addition to out of the circle that the time program is only in the bidding stage in many
companies it is just to see the beginning and end of project and the lack of studies as
required.
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CHAPTER ONE
RESEARCH COMPONENTS

1.1 : INTRODUCTION

1.2 : RESEARCH CONTENTS



1.1: Introduction:

The effective planning and control of construction projects requires the application of
systematic and logical methods and tried and tested techniques aimed at ensuring
successful project outcomes for the client, the contractor and all other project
participants. Control is not possible without a plan, and without a programme there is

no effective means of exercising control.

Successful projects cannot happen in vacuum, however, and no-one can effectively
plan and control a construction project without understanding the culture and
methodologies of the industry that organizes and carries out the work, and the impact

of the various procurement strategies open to the client.

Construction is a large and complex industry comprising many types and sizes of
organizations and a diverse range of professional and other represent bodies. Clients,
professional practices, contractors and specialist firms all have their own "agenda™

and allegiances .

Construction Industry in Sudan Started Very Simple and then developed in an
Increasing pattern and becomes now one of the biggest industries in Sudan. The
concern with it increases as a result of the development in all life types and
communication with external world. Theses make the private and public sectors
concern with new construction techniques that issued in the world and the possibility
of applying them in Sudan regarding local conditions.

The view of developing of construction industry is different between first and third
world countries in many things such as quality, safety ...etc; recently a boom is
happened in construction industry in Sudan after the investment of foreign companies
and increasing of awareness of construction modern techniques particularly in the

existence of large projects in Sudan. (1)



1.2: Research Contents:

1.2.1: Scope of research:

The increasing demands for construction industry products in Sudan rather than other

industries necessitates intensive focusing on important rules of planning and

scheduling process, and accordingly using of standardized methods to accomplish the

missions challenging the industry. Taking right decisions in suitable times for any

problems facing the execution of the project with scientific and right methods is as

important as one of the industry objectives is to use and manage resources efficiently.

1.2.2: Research Problem:

The research problems could be summarized in the following statements:-

1.

2.

3.

From my personal experiences in the field of execution and planning there are
no clear adoptions for the process of planning & scheduling.

There is no previous planning for project and consequently no leveling for the
project resources and therefore problems may arise during execution phase as
a result of this shortage.

There is no adherence to establishing perfect time scheduling which always

result in many problems impacting the contractor, engineer and the owner.

1.2.3: Research Hypothesis:

1.

Attention to the process of planning and scheduling to form a preliminary idea
and point to put all factors effect to this process and putting a clear picture for
implementation from the start before contracting might lead to high degree of
completion and achieving the project objectives.

Controlling and monitoring the execution phase based on planned time table
give chances to catch the expected problems and consequently search for
speeding solutions.

Establishing the process of planning and scheduling perfectly and in clear
bases make practical and true leveling of resources and preparing budget to
best uses of available resources.

To reached successful planning and scheduling might concern with necessary
time to start and finish project in addition to acknowledge to different division

of project budget.



1.2.4: Research Objectives:

This research aims to issue some guidelines towards improving local practice of

construction industry such as:-

1.

5.

Encouraging planning and scheduling process and focusing on practical
application and suitable methods of execution.

Execution of projects in scientific professional basis.

Detecting the reasons behind the incompliance with the pre-set plans.

The procedure to be used to maintain optimum application when considering
planning and scheduling in order to achieve better results.

Establishing systems for controlling the schedules beside the quality of works.

1.2.5: Research methodology:

The procedure used for purposes of this research depend on analysis for all problems

facing the process of planning and scheduling in construction industry in Sudan by

take the opinion of number of students and many planning department in many

companies by using questioner. Methodology followed in this research depends on

two parts as follows:-

1. Establishing a theoretical part from relevant references in the scope of the

research. This composed of literature review about local and foreign practice and

researches carried in the field.

2. Collection of data using scientific ways for establishing sampling and research

population. Tabulation, analysis of collected data and then presenting the reached

results which shall be subjected to thorough interpretation with respect and in the

light of the theoretical part. General recommendations shall be established where

the application of them could add positively to the output of the profession and

could help in minimizing the negative impact of the common problems.
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Chapter 2: Programming Techniques & Management Control

2.1 Introduction:

Without planning it is difficult to envisage the successful conclusion of any project or
the effective control of time, money or resources. Planning is also essential in order to
deal with construction risks and devise safe working methods. This is true through all
stages of the process from inception through the design, tendering, construction and

commissioning stages of a project.
2.2: Project Cycle:

Construction planning is fundamental and challenging activity in management and
execution of construction projects. It involves the choice of technology, the definition
of work tasks, the estimation of the required resources and durations for individual
tasks, and the identification of any interactions among the different work tasks. Good

construction plan is basis for developing the budget and scheduling for work

developing the construction plan is critical task in the management of construction,
even if the plan is not written or otherwise formally recorded. In addition to these
technical aspects of construction planning, it may also necessary to make
organizational decisions about the relation ships between project participants and even
which organization to include in project for example , the extent to which sub_
contractors well be used on project is often determined during construction planning
Forming construction plan is highly challenging task as SHERLOCK HOLMES

noted:

Most people if you describe a train of event of them will tell you what the result
would be. They can put those events together in their minds, and argue from them that
something will come to pass. There are few people, however, who, if you told them a
result, would be able to evolve from their own inner consciousness what the steps

were which led up to that result.

A project is *” series of activities aimed at bringing about clearly specified objectives
with in defined time period and with a defined budget”. In reality, this simple
definition covers an enormous variety of project types , in terms of size, aims , focus

and method, never the less, there are many basic similarities.



The *project cycle’ is a way of viewing the main elements that projects have in
common, and how they relate to each other in sequence. The precise formulation of
the cycle and its phases varies from one agency to another, but the basic components

are shown in (figure 2.1) below.(10)

The Project Cycle

Programming
< o

Evaluation Identification

Implementation Appraisal

@ financina ?

Figure (2.1): the project cycle

2.2.1: Programming:

The establishment of general guide lines and principles for cooperation agreement of

pectoral thematic focus and outlining of broad ideas for project and programs.
2.2.2: ldentification:

With in the programmed framework, problems, needs and interests of possible
stakeholders are analyzed, ideas for projects and other actions are identified and

screened.
2.2.3: Appraisal (or preparation):

All significant aspects of the idea are studied, taking into account stakeholders’ views
relevance to problems, feasibility and other issues. Logical or results-based
management frameworks and activity and implementation schedules. Are developed
and the required inputs are calculated. The outcome is decision to take the project

forward, or not.



2.2.4: Financing:

A decision is taken by the relevant parties about whether or not funds the project,
based on the appraisal. Some project cycle refer to this stage as ’negotiation’ or’
approval’ and it may involve both the implementing agency and other stakeholders.
(Note that financing is not always a separate stage and financial decisions may be

taken at different points in the cycle).
2.2.5: Implementation:

The greed resources are used to carry out the planned activities and achieve
objectives. Progress is assessed through monitoring to enable adjustment to changing
circumstances. at the end of implementation, a decision should be made about
whether to close or extend the project.

2.2.6: Evaluation:

This assessment of the projects achievement and impact examines the relevance and
fulfillment of objectives, efficiency, effectiveness, impact and sustainability. It leads
to a decision to continue, change or stop a project. And its conclusions are taken into

account when planning and implementing similar projects.

2.3: Construction Planning Process:

Construction planning

Cost oriented Schedule oriented

Direct cost In direct cost Time oriented Resource oriented

Figure (2.2): Alternative Emphases in construction planning
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Construction planning is not an activity which is restricted to the period after the
award of contract for construction, It should be and essential activity during the
facility design, Also if problems arise during construction, re planning is required.(8)

2.3.1: The Design and Construction Process:

In the planning of facilities, it is important to recognize the close relationship
between design and construction. These processes can best be viewed as an integrated
system. Broadly speaking, design is a process of creating the description of a new
facility, usually represented by detailed plans and specification, construction planning
is a process of identifying activities and resources required to make the design a
physical reality. Hence construction is the implementation of design envisioned by
architects and engineers. In both design and construction, numerous operational tasks
must be performed with a variety of precedence and other relationships among the
different tasks. Several characteristics are unique to the planning of constructed
facilities and should be kept in mind even at the very early stage of the project life
cycle. These include the following:

2.3.1.1: Nearly every facility is custom designed and constructed, and often
requires a long time to complete.

2.3.1.2: Both the design and construction of a facility must satisfy the conditions

peculiar to a specific site.

2.3.1.3: Because each project is site specific, its execution is influenced by
natural, social and other locational conditions such as weather, labor supply, local
building codes, etc.

2.3.1.4: Since the service life of a facility is long, the anticipation of future
requirements is inherently difficult.

2.3.1.5: Because of technological complexity and market demands, changes of

design plans during construction are not uncommon. (7)
2.3.2: Labor, Material and equipment utilization:

Good project management in construction must vigorously pursue the efficient
utilization of labor, material and equipment. Improvement of labor productivity
should be major and continual concern of those who are responsible for cost control
of constructed facilities. Material handling, which includes procurement, inventory.

9



Shop fabrication and field servicing, require special attention for cost reduction. The
use of new equipment and innovative methods has made possible wholesale changes

in construction technologies in recent decades.(3)

2.3.2.1: Labors Productivity:

Productivity in construction is often broadly defined as output per labor hour. Since
labor constitutes a large part of the construction cost and the quantity of labor hours in
performing a task in construction is more susceptible to the influence of management
than materials or capital, this productivity measure is often referred to as labor
productivity. How ever, it is important to note that labor productivity is a measure of
the overall effectiveness of an operating system in utilizing labor, equipment and
capital to convert labor efforts into useful output, and is not a measure of the
capabilities of labor alone. For example, by investing in a piece of new equipment to

perform certain tasks in construction, output maybe increased for the same number of

labor hours, thus resulting in higher labor productivity.(3)

2.3.2.2: Materials Management:

Materials management is an important element in project planning and control
materials represent a major expense in construction, so minimizing procurement
purchase costs presents important opportunities for reducing costs. Poor materials

management can also result in large and avoidable costs during construction.(3)
2.3.2.3: Construction Equipments:

The selection of the appropriate type and size of construction equipment often affects
the required amount of time and effort and thus the job — site productivity of a project.
It is there fore important for site managers and construction planners to be familiar
with the characteristics of the major types of equipment most commonly used in

construction.(3)
2.3.3: Cost Estimation:

Cost associated with constructed facilities:

The cost of a constructed facility to the owner includes both the initial capital cost
and subsequent operation and maintenance costs. Each of these major cost categories

consists of a number of cost components.

10



The capital cost for a construction projects includes the expenses related to initial
establishment of the facility:

e Land acquisition, including assembly, holding and improvement.
e Planning and feasibility studies.

e Architectural and engineering design.

e Construction, including materials, equipment and labor.

e Field supervision of construction.

e Construction financing.

e Insurance and taxes during construction.

e Owner’s general office over head.

e Equipment and furnishings not include in construction.

e Inspection and testing.(4)
2.3.4: Quality Control and Safety During Construction:

Quality control and safety represent increasingly important concerns for project
managers. Defect or failures in constructed facilities can result in very large costs.
Even with minor defects, re — construction may be required and facility operations
imperial. In creased cost and delays is the result. In the worst case, failures may cause
personal injuries or fatalities. Accidents during the construction process can similarly
result in personal injuries and large costs. Indirect costs of insurance, inspection and
regulation are increasing rapidly due to these increased direct costs. Good project
managers try to ensure that the job is done right the first time and that no major
accidents occur on the project.(5)

2.3.5: Organization and use of Project Information:

As a project proceeds, the types and extent of the information used by the various
organizations involved will change. A listing of the most important information sets

would include:

e Cash flow and procurement accounts for each organization.
e Intermediate analysis results during planning and design.

e Design documents, including drawings and specifications.
e Construction schedules and cost estimates.

e Quality control and assurance records.

11



e Chronological files of project correspondence and memorandum.
e Construction field activity and inspection logs.

e Legal contracts and regulatory documents.(6)
2.4: Programming techniques:

A variety of programming techniques are available to the client’s project manager or
the contractor’s planner and these can be used according to the type and complexity of

the project concerned. The following will be considered to:

e Bar charts.

e Arrow diagrams.

e Precedence diagrams.
e Line of balance.

e Time-chain diagram.

The technique adopted in any particular case is largely a matter of personal preference
but the recipient of the of the information needs to be considered as programmes
based on overly-complex techniques may be counter-productive to effective

communication.(1)

Table 2:1 planning programs

Planning stage Type of program
Design Project master schedule
Tender Pre-tender programme
Pre-contract Master programme

Target programme
Subcontractor’s programme
Procurement programme
Contract Stage programme
Short-term programme
As-built programme

Table (2.1): planning process

12




2.4.1: Bar charts:

2.4.1.1: Introduction:

Henry Gantt first introduced bar charts for ship building projects in the early 1900s by
popularizing the graphical presentation of work versus time. Gantt belonged to the
scientific management school of thinking of the late nineteenth and early twentieth
centuries. Gantt charts were the first scientific attempt to consider work scheduling
against time. And limitations in the power and flexibility of bar charts results in the
adoption of more sophisticated techniques in the 1950s and 1960s, in particular net
work analysis using arrow and later precedence diagrams.(1),(3)

2.2.1.2: Consideration of Bar chart:

In this type of chart, the time duration of an activity is represented by the horizontal
line. The length of the time proportioned to the time duration of the activity. Since
several activities are represented on the same chart a rectangular frame work is
chosen. The activities are listed from top to bottom on the extreme left hand side of
the farm work. An activity duration flows from left to right. It is illustrated in fig
(2.2 ), which is mean for the following project.(2)

ACTIVITY DEPENDS ON DURATION(days)
A - 2
B 3
C A 1
D B 2
E B&C 1
F D&E 3
G F 2
Table (2.2)
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ACTIVITY UNIT OF TIME (DAY)

1 (2 [3 |4 |5 |6 |7 |8 |o |10 |11 |12
A
B
C
D
E
F
G

Table (2.3) corresponding net work of the project(2)

2.4.1.3: Advantages of Bar Chart:

1/ 1t is simple to draw, easy to understand and can be drawn quickly.

2/ Applicable at all stages of the planning process: project planning, pre-tender, and
pre-contract and contract planning.

3/ The progress achieve at site expressed in terms of percentage.

4/ 1t may be used for depicting the resource requirements of a construction project.

5/ It provides a visual representation of the entire project which shows exactly where
each of the above activity is supposed to start and finish.

6/ the bar chart programme can be used to form the basis of financial forecasting for

both the client and the contractor.(2)
2.4.1.4: Limitations of Bar Chart:

The bar chart is an in adequate management tool and suffers because of the following
limitations:

1\ Inability to depict interdependencies of activities.

2\ Absence of critical and non critical activities.

3\ No cost optimization.

4\ No controlling and monitoring and updating.

5\ No resource leveling\ smoothing.

6\ No reflection of uncertainties on time.(2)
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MASTER PROGRAMME

ID Task Name Duration June July August Sep
112 |3 516 |7 10 |11 {12 |13 |14 | 15 | 16
1 | Mobilization 2w '
2 | Excavation 3w
3 | Piling 2w
A\ 4

4 | Pile Caps\ Grand B | 20d EEEEEE
5 | Cut-off piles 1w

&Binding
6 | Formwork & rebar | 2w
7 | Concrete 2w >
8 | Structural Steel 20d
9 | Erect steel frame 3w >
10 | Holorib floors 2w
11 | Roofing 3w >

[ T

12 | Floor slab 25d
13 | Sub-base 2w

&blinding

|

14 | Formwork & 4w

concrete

Table (2.4): master program(1)
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Steps of example solution:

e Decide on the most appropriate time-scale for the programme. Months on the
major scale and weeks on the minor scale are usually best for most
programmes.

e Insert summary tasks and add durations (weeks are generally best) to the
activities by calculation or from experience.

e Add logic to the programme by linking relevant activities to one another.think
about which activities must come first, which must follow and which may

happen at the same time.

Further features are easily added such as holiday periods, key milestone(events),

resources and cost information.(1)
2.4.2: Network analysis — The Critical Path Method (CPM):

2.4.2.1 : Principles of networks

The Critical Path Method is presented in the form of an arrow diagram. The
distinguishing feature of these diagrams is that the arrow represents the activity and
the circle or node between the arrow is the event. By numbering the events, the arrow
activities can be identified. This is usually done in numerical order starting at the
beginning of the network and progressing to the end, ensuring that the number at the
tail of the arrow is smaller than that at the head.(1)

Each activity is given a duration, and the earliest and latest event times of the activity
can be calculated by making forward and backward passes through the network.
These times are recorded in the node or event circles. From this information, a
schedule can be produced which will facilitate calculation of the total or spare time
for each activity. Dummy activity, which usually have no duration or value, can be
introduced to indicate dependencies not shown by the arrow activities.

2.4.2.2: Advantages of networks:

e Through the discipline of CPM, the user can achieve better planning due to the
logical approach undertaken during the development of the construction
sequence.

e Identification of critical operations on which effort and resources can be

applied aids the contractor’s management.
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CPM allows the planner to express his ideas in graphical form.

The planner has the facility to assign priorities for labour, plant, material and
subcontractor resources to each operation on the network.

Bar chart analysis ids understanding at site management level for both the
contractor and client.

The effect of changes and variations can be evaluated and time-cost
optimization analysis undertaken.

Cash flow assessments and valuation forecasting information may be output in

graphical format and readily updated during the project.(1)

2.4.2.3: Disadvantages of networks:

The development of a network sequence using arrows joined at node points is
cumbersome and does not easily facilitate concurrent activities being shown.
Activities can be split into stages or sections to overcome this problem but this
does not convincingly represent to overcome this problem but this does not
convincingly represent the situation on the project.

Often in practice several activities are scheduled to start just after the
preceding one, so there is a complex concurrency but with a delay at the
beginning.

In these situations precedence diagrams offer much more flexibility.

The resurgence in the use of CPM in the late 1980s was mainly due to the

introduction of the personal computer and developments in user-friendly project

planning software. Now, linked bar charts are more popular for most project but, for

the larger schemes, CPM still has an important part to to play, especially with advent

of cheaper software and hardware. There is a little doubt that networks are here to

stay, albeit that developments in project management software using precedence and

linked bar chart presentation format are largely preferred to arrow diagram

techniques.(1)
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Example:

In a project consisting of eleven activities, the restrictions determined are as under.

A,BA, CA DB _EC _FC_,GD ,HE_  Lf JG
K.H K

Solution : (A—» B means A is restriction on start of B)

E

Fig 2.1: net work shape
2.2.3: Precedence diagrams:

Precedence diagrams follow the same logical procedures as arrow networks except
that the activities and their dependencies are drawn differently. The precedence
diagram consists of a series of boxes interlinked with lines. The box or node
represents the activity and the linking arrow indicates the relationships of the
activities to one another. The box contains an activity label or name and duration.
There is space for the earliest start and finish times of the activity and a reference

number may also be included if required.

Both the boxes and the lines may be given a time value. The time given in the box
represents the duration of the activity, while any time on the line or arrow adds a
dependency which might be a lead or a lag as required. Precedence diagrams do not
require dummies to preserve the logic of the relationships and each node is ascribed a

unique activity number.(1)
The relationships which can be included are:

e Finish to start.
e Start to start.

e Finish to finish.
e Start to finish.

This makes the precedence display easier to follow and permits the introduction of
time constraints on the logical links without the need to include dummies ladders.
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LINKED BAR CHART PRINCIPLES

Finish to start relationships

B starts

task A must finish before task

Finish to start

Finish to strat

Task B must finish Task C

Before task C starts

Start to start relationships

finish to start

Start to start

Task C

After completing task A, task B& C may commence at the same time

Figure (2.3) :relation ship diagram
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Overlapping relation ship

1day [2d [3d [4d |5d |6d |[7d |8d |9d [10d |11d |12d

Task A 2 days after starting task A, Task

Start to start with overlap | B can start.
/

3 days after starting task B, task C can start.

Finish to finish relationship

Task A 2 days Task B must finish 2 days
after task A

Task C and task D must
finish at the same time

lapping start
to start

ES B
Operation
Description
—_— s
Duration Ref.Mo
Float
[} o0 10 20
> B > D
4d 10d
a
|E| Finish
Day 26
& a 9 17 20 26
> » G
E— C »* E =2
—
3d 8d &d
(=] El 0
=l 11
F

Fig (2.4): precedence diagrams shape

20



Figure (2.2 ) depicts the notation used in the in the precedence format, together with
an example illustrating their basic principles of 21nalyzing a precedence sequence
with the forward and backward calculations required to establish the critical path.

It is important to understand clearly the relationships between arrow diagrams,
precedence diagrams and bar charts so that they can readily be related to the
construction process at site level. Using precedence diagrams, dummies are
eliminated and the resulting 'number crunching' analysis becomes relatively more
simplified. The total float for each activity can be readily calculated from the diagram
by deducting the earliest start time from the latest finish time in the corners of the

activity box less the activity duration.(1)

Practical applications:

o Stepl
Draw the initial network precedence diagram .

o Step2
Analyse the precedence diagram indicating float and critical operation in order to
achieve an overall completion date (26 days). The objective of the exercise is to
produce a cumulative project value forecast based on the earliest start situation.

e Step3
Draw an earliest start bar chart showing the critical operation listed first in the
sequence. The analysis indicates that the start to start periods (overlaps) on the first
three site operations are critical to achieving the overall completion date of 26 days.
This has been highlighted on the bar chart by linking the critical operation.

o Step4
Allocate monetary values to the bar lines on the bar chart in order to produce the
cumulative weekly value forecast.

e Step5
Draw the value —time forecast presented both graphically and in tabular.

The cumulative value forecast based on a realistic and achievable programme, enables
the planning process to be integrated with the project monthly cost-value reporting
procedures.

21



2.2.4: Line of balance (elemental trend analysis):
A line of balance diagram comprises a series of inclined lines which represent the rate
of working between repetitive operations in a construction sequence. Line of balance
is a visual display of the rate of working of different activities on programme. The
ideal line of balance display shows all balance lines running parallel to each other, but
in practice this is often difficult to achieve.
The application of line of balance to construction was pioneered by Lumsden(1965)
and became recognized as the best planning method for repetitive work such as
housing. It is not unusual to see bar chart displays incorporating a line of balance
diagram to illustrate the programming of any repetitive sections of the works.
Line of balance is a visual display of the rate of working of different activities on a
programme. The ideal line of balance display shows all balance lines running parallel
to each other, but in practice this is often difficult to achieve.(1)

A | buffer] B Buffer increases due C

Number to different rate over all duration

of unit of working
Activity A proceeding at a faster rate
Than activity B, Activity C

proceeding
At slower rate than activity B
Minimum buffer Duration
Fig(2.5): Line of balance diagram — non parallel working
A B C
Number over all duration
of unit
Activities A, B and C all proceeding at the same
rate
Of construction ‘ideal’ relationship
e
Minimum buffer Duration —»

Fig(2.6): Line of balance diagram — ideal relationship
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Number

Of unit

together

than B

/4|

over all duration
Activity B and C start

C proceeds at a slower rate

Duration —»

Fig(2.7): Line of balance diagram — operations B and C commencing together

Number
Of unit

together,

thanC

Wl

over all duration

Activity B and C finish

B proceeds at a slower rate

Duration—>»

Fig(2.8): Line of balance diagram — operations B and C finishing together

2.2.5:

Time-chainage diagrams:

Time-chainge diagrams have been widely applied on major road-works projects and

in the development of the motorway system in the UK for many years. Time-chainge

diagrams, like their close cousin the line of balance, are only applicable for limited

types of project and therefore are not as widely appreciated in the industry as bar

charts and network techniques. Nevertheless, the technique has distinct attributes and

advantages on projects where it is important to depict:

The order of activities or operations.

Where activities are happening locationally.

How activities must progress in relation to direction and distance.

Time, key dates and holidays, etc.
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Time-chainage form of presentation the time dependencies between activities to be
shows, together with their order and direction of progress along the job. These
diagrams are most usefully employed as a planning tool on projects such as

motorways and major highway works, pipelines, railway track work, tunneling, etc

Projects of this nature can be viewed as mainly linear in nature. In other works,
construction starts at one point and proceeds in orderly fashion towards another
location. This would be typified on highway project by activities such as fencing,

drainage, road surfacing and road markings.

To some extent this type of work calls for a different planning technique because bar
charts would not be useful in giving locational information, and precedence / arrow
diagrams would not reflect the time — location relationship which clearly exists on

such projects.

Various types of time-change reprsentations are possible, but basically the diagram
comprises two axes, time and distance, with the various activities shown as lines or
bars on the chart. Linear activities are represented with a line or bar which is
positioned on the chart to show its commencing and completion changes, and is
inclined in the direction of progress at an angle consistent with the anticipated
duration of the operation. A static activity, such as a bridge on motorway, is
represented by a line or thin bar positioned at a particular location or chainage, with
the duration of the activity expressed by the length of line or bar. Activity labels are
annotated on the respective line or bar to distinguish one operation from another.

Developing a time-chain diagram

Drawing a time-chain diagram is not as easy as it looks and a good deal of practice is
required. Consider the following steps:

o Stepl

Consult the project layout drawings and note the chain position. Main chain on a
highway project are at 1000 m intervals.

o Step2

Draw an outline time-chain diagram with time along one axis and distance or chain
along the other, using either the horizontal or vertical formate. Add main holiday
periods allowing 2 weeks for Christmas and 1 week for easter.
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e Step3

List main programme activities or operations in approximate construction sequence.
Include activities for site set-up or mobilization and clear site at the end. Estimate the

duration of each programme activity in weeks.
o Step4

Fill in the site 'set-up’ and ‘clear site' activities on the time-chainge diagram. Using
your preferred format, plot the appropriate number of weeks over the entire length

(chainage) of the project.
e Step5

Decide in turn where and when each activity will take place. For linear activities (e.g.
drainage), start at the appropriate location (chainage) and week number and draw a
line for correct distance (chainage) and time (weeks). For static activities (e.g
bridgeworks), draw a thin box at the appropriate chainage with a length representing

the activity duration.
e Stepb6

Complete all activities on the list. It is sometimes helpful to produce an outline bar

chart programme to help clarify the correct time-chain display.(1)
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0 Time (weeks)

»
>

0 5 \6 10I 1215 20I 25 | 26 30I 35 , 40
Chainage SET UP Activityl] Activity 3 project
] SITE co_mpletion
1+000
Activity 4
]
2+000 | 16| 2(&
Activity 2
Activity 5
] Activity6
3+000
24
3+500 15—>I <+i6—  Time buffer 36

Fig(2.9): Time-chain diagram vertical format(1)
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2.2.6: S- curve:

2.2.6.1: Introduction:

The S-curve is a powerful project management control tool. The first time most
project managers become aware of the existence of S-curves is when they are
requested by the client or senior management to include one in their next progress
report. The following explains what the mysterious S-curve is, why it is an important

project management tool, and how to generate one.(9)
An S-curve is defined as:

"A display of cumulative costs, labor hours or other quantities plotted against time.
The name derives from the S-like shape of the curve, flatter at the beginning and end
and steeper in the middle, which is typical of most projects. The beginning represents
a slow, deliberate but accelerating start, while the end represents a deceleration as the

work runs out
2.2.6.2: Types of S-curves:

There are a variety of S-curves that are applicable to project management
applications, including:

e Man Hours versus Time S-curve
o Costs versus Time S-curve

e Baseline S-curve

e Actual S-curve

e Target S-curve

e Value and Percentage S-curves

2.2.6.2.1: Man Hours versus Time S-curve:

The Man Hours versus Time S-curve is appropriate for projects that are labor
intensive. It shows cumulative man hours expended over time for the duration of the
project. As man-hours are a product of manpower and working hours, these may be
adjusted together or individually in an attempt to keep the project on schedule.
Projects may require additional man-hours to finish on time due to low productivity,

delays and disruptions, rework, variations, etc
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Man Hours

Time

Fig(2.10): Man Hours versus Time S-curve

2.2.6.2.2: Cost versus Time S-curve:

The Costs versus Time S-curve is appropriate for projects that contain labor and non-
labor (e.g. material supply / hire / subcontract) tasks. It shows cumulative costs
expended over time for the duration of the project, and may be used to assist in the

calculation of the project's cash flow, and cost to complete.

Cogts

Tirme

Fig(2.11): Costs versus Time S-curve
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Progress Tracking

2.2.6.2.3: Baseline S-curve:

Prior to project commencement, a schedule is prepared outlining the proposed
allocation of resources and the timing of tasks necessary to complete the project
within a set time frame and budget. This schedule is referred to as the Baseline
Schedule. From this schedule, a Baseline S-curve is generated. This S-curve reflects
the planned progress of the project. If the project requirements change prior to
commencement (e.g. change of scope, delayed start), the Baseline Schedule may

require revision to reflect the changed requirements.

Man Hours f Costs
} b - &

Time
LEGEND: BASELINE

Fig(2.12): Baseline S-curve

2.2.6.2.4: Target S-curve:

Following project commencement, modification of the Baseline Schedule is usually
required. Changes are continually made to the Production Schedule (which is
originally the same as the Baseline Schedule). The production schedule reflects the
actual progress of the project to date, and any revisions made to tasks yet to
commence or not yet completed. From this schedule, a Target S-curve may be
generated. This S-curve reflects the ideal progress of the project if all tasks are
completed as currently scheduled. In an ideal world, the Target S-curve will meet the
Baseline S-curve at the end of the project (On Time, On Budget) or finish below and
to the left of the Baseline S-curve (Early, Under Budget). In reality, it is not
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uncommon for the Target S-curve to finish above and to the right of the Baseline S-

curve (Late, Over Budget).

_____
-d‘-.‘- 1

Man Hours f Costs
=

|
|
|
|
|
|
|
* I
|
|
|
1
|
|
|

Time Cut Off Date
LEGEND: TARGET

Fig (2.13): Target S-curve
2.2.6.2.5: Actual S-curve :

The production schedule is updated on a regular basis throughout the duration of the
project. These updates include the revision of percentage complete for each task to
date. Using this information, an Actual S-curve may be generated. This S-curve
reflects the actual progress of the project to date, and may be compared with the
Baseline and Target S-curves to determine how the project is progressing. During the
project, the Actual S-curve will terminate at the Cut Off Date. This is the date the
Production Schedule was last updated. At the completion of the project, the Actual S-

curve will meet the Target S-curve.

Man Hours / Costs
4 4 k

Time Cut Off Date
LEGEND: ACTUAL

Fig (2.14): Actual S-curve
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2.2.6.3 : Value and percentage S-curves:

S-curves may be graphed as absolute values (i.e. Man Hours or Costs) versus Time, or
as percentage values versus Time. Value S-curves are useful for determining Man
Hours or Costs expended to date, and Man Hours or Costs to complete. Percentage S-
curves are useful for calculating the project's actual percentage complete against
target and baseline percentage complete, and for calculating the project's percentage

growth (or contraction).

Using S-curves

Why Use an S-curve?

S-curves are an important project management tool. They allow the progress of a
project to be tracked visually over time, and form a historical record of what has
happened to date. Analyses of S-curves allow project managers to quickly identify
project growth, slippage, and potential problems that could adversely impact the
project if no remedial action is taken.

2.2.6.4: Determining Growth:

Comparison of the Baseline and Target S-curves quickly reveals if the project has
grown (Target S-curve finishes above Baseline S-curve) or contracted (Target S-curve
finishes below Baseline S-curve) in scope. A change in the project's scopes implies a
re-allocation of resources (increase or decrease), and the very possible requirement to
raise contract variations. If the resources are fixed, then the duration of the project
will increase (finish later) or decrease (finish earlier), possibly leading to the need to

submit an extension of time claim.

GROWTH

Man Hours / Costs

Time Cut O Date
LEGEND: BASELINE ACTLIAL TARGET

Fig (2.15) : Calculating Project Growth using S-curves
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2.2.6.5: Determining Slippage:

Slippage is defined as:

"The amount of time a task has been delayed from its original baseline schedule. The
slippage is the difference between the scheduled start or finish date for a task and the
baseline start or finish date. Slippage can occur when a baseline plan is set and the
actual dates subsequently entered for tasks are later than the baseline dates or the
actual durations are longer than the baseline schedule durations™

Comparison of the Baseline S-curve and Target S-curve quickly reveals any project
slippage (i.e. the Target S-curve finishes to the right of the Baseline S-curve).
Additional resources will need to be allocated or additional hours worked in order to
eliminate (or at least reduce) the slippage. An extension of time claim may need to be
submitted if the slippage cannot be eliminated or reduced to an acceptable level.

SLIFPAGE
-
i
c"‘
" 1 -
]
= >
- 1
- _,."’F——‘
R
T
19
m
E 4
|
|
|
I
I
i
Time Cut OF Date
LEGEND: BASELINE ACTUAL TARGET

Fig (2.16): Calculating Project Slippage using S-curves

2.2.6.6: Determining progress:

Comparison of the Target S-curve and Actual S-curve reveals the progress of the
project over time. In most cases, the Actual S-curve will sit below the Target S-curve
for the majority of the project (due to many factors, including delays in updating the
production schedule). Only towards the end of the project will the curves converge
and finally meet. The Actual S-curve can never finish above the Target S-curve. If the
Actual S-curve sits above the Target S-curve at the Cut Off Date, the Production
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Schedule should be examined to determine if the project is truly ahead of schedule, or
if the Production Schedule contains unrealistic percentage complete values for
ongoing tasks.(9)

TARGET PROGRESS

ACTUAL PROGRESS

Man Hours / Costs

Time Cut Off Date
LEGEND: BASELIME ACTUAL TARGET

Fig (2.17): Calculating Project Progress using S-curve

the project will finish late and over budget compared to the baseline schedule.
Progress to date(i.e. the Cut Off Date) is behind schedule compared to the production
schedule. Detailed analysis of the project is required to determine why the project will
be completed late and over budget. Project growth and\ or slippage may be due to a
number of factors, including underestimation of effort in the baseline schedule, low

productivity, rework, variations (approved or not), etc.

the S-curve is an important but often overlooked and misunderstood project
management tool. A variety of S-curves exist, the most common being Man Hours
versus Time, and Cost versus Time. By creating a Baseline Schedule, a Baseline S-
curve can be generated. Baseline S-curves provide a basis on which to compare a
project's actual status to its planned status. They may also assist in the planning of
manpower and financial resources required to complete the project. A production
schedule allows actual and Target S-curves to be generated. These allow the progress
of a project to be monitored, and quickly reveal any divergence from the Baseline
Schedule. S-curves may also be used to determine project growth, slippage and
progress to date.
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2.2.6.7: Earned value:

Earned value is value assigned to work wish was accomplish during a particular time
period. This value can be stated in any appropriate measurable unit such as hours or

dollars.

Earned value management (EVM) the basic concept of EVM is more than unique
project management process or technique it is an umbrella term for 32 guide lines that
define a set of requirements that a contract of management system must meet. The
objective of an (EVM) are to :

- Relate time phased budget to specific contract tasks and/or statements of work.

- Relate technical, schedule, and cost performance.

- Provide valid, timely, and all data/ information for proactive project
management analysis and action.

- Supply managers with practical level of summarization for effective decision

making.
The 32 guidelines are divided in to five sections which are discussed below:
1/ organization.
2/ planning, scheduling and budgeting.
3/ accounting considerations.
4/ EVMS analysis and EVMS management reports.

5/ Revisions and data maintenance.
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2.2.6.7 : Summary

There is more to planning a project than meets the eye and a great deal more involve
than simply producing a programme. Both the client's representative or project
manager and the contractor will have many issues to think about if the project is to be
successfully completed.

There is no strict rule as to which programming technique should be employed. This
needs to be considered in the light of the size and complexity of the project in hand,
any personal preferences and whether there are any stipulations in the contract
documentation

Bar Chart are the easiest to use but they can give misleading results because there is
no strict logic imposed on the programme. It may be better to use linked bar chartsor
arrow or precedence diagrams to overcome this problem. How ever,for repetitive
work such as housing projects, line of balance may be preferred, or for road works,
tunneling or repetitive civil engineering work, time-chainge diagrams could be the
best application to use.

When using project management software packages, it is usually advisable to draw
out the programme on paper first. This helps to establish the correct logic and avoid
the possibility of getting in a tangle when working at the computer screen-which is
particularly likely to happen when making the logical links between activities as it not

always possible to see the whole picture on screen.
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CHAPTER THREE

DATA COLLECTION
ANALYSIS & TEST OF
HYPOTHESIS

3.1: Introduction.
3.2: Project Methodology.
3.3: Data Analysis And Testing
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Chapter 3: Data Collection, Analysis & Test of Hypothesis:

3.1: Introduction :

This chapter containing detailed explanation for method proceeding after in this
research in which containing detailing to pattern after to definition Study data relied
to primary sources and included data collection by questionnaire as the volume of the
sample (55) questionnaire Collected from a sample containing contractors and

consultants in the employment sector public and private in building and construction.
3.2: Methodology:

» The researcher analyzed the data using the Statistical Package for Social Sciences
(summarized (SPSS)).

* The study used in the analysis methodology of descriptive analysis to limitation the
general characteristics in terms of employment, the labor sector, and years of
experience..... etc. This has been done in the form of frequency tables and graphs

*» The use of the ratio T test (T test) to see differences of statistical significance of the

sample data.
3.2.1: The ratio of T: (v) value:

There are multiple uses for (v) value test, if it can be used to sample mean comparing
with moral community mean) (One - sample- t-test) and compare to the mean of two
independent samples or linked sample(pair samples).

3.2.2: Statistical moral (statistical significance (p-level)

The significance of the statistical result of what is the estimated value of the degree of

"community representation™; -

Moral possibility expresses of error possibility in a representation of the community
sample when decision making. In many of the sciences are taken at a 5% value of the
moral limits, if the possibility of moral value is less than 5% (or less than the value
specified by the researcher) The statistical test is considered morally or say that to
there is a statistically significant and if it is greater than 5% shall be statistical test

was not significant, or is said to be no difference was not significant.
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3.2.3: Cross tabulation: tables using cross tables to summarize the

relationship between two moral variables.

3.2.4: Chi - square Test (?C2 )

Chi-square test is one of the most common and widely used tests in applied research,

a test data suitable for taxonomic or numerical.

The uses of chi- square distribution to test whether the morally different for viewing
repetition for the expected repetition if we assume the existence of a probabilistic
distribution of the community, or in other words, to ascertain whether the differences
were statistically significant between the observed repetition to the number of
responses of individuals or sections of the sample in the variable and the expected
repetition.

3.3.1 :First Section: analysis of basic data:

Scope of work:

Statement Repetition Percentage
Contracting 44 80
Consulting 9 16.4
Lost value 2 2
Total 55 100

From above table show that 80% from population in sample belongs to contracting

company.

Table (3.1): scope of work
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scope of work

lost value
36

consulting
164

contrcting
g0
Fig(3.1): scope of work
Sector of labor
Statement Repetition Percentage
governmental 2 3.6
private 52 94.5
Lost value 1 1.8
Total 55 100

Table (3.2): sector of labour

From above table the high degree percentage of sector of labor 94.5% from private
sector.
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Sector of labor

Lost value

Governmental

Fig(3.2): sector of labor

Years of experience :

Statement Repetition Percentage
Less than 5 years 14 25.5
From 5 to 10 years 13 23.6
Greater than 10 years 26 47.3
Lost value 2 3.6
Total 55 100

Table (3.3): years of experience

From above table the population whom years of experience of them is greater

than 10 years is 47.3% from sample and this is the highest degree.
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Years of experience

50

45 -

40 1

25
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25
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A A AN

5 4

0

less than 5 yr from 5to 10 yr  |greter than 10 yr |lost value
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Fig (3.3): years of experience

Job description

Statement Repetition Percentage
Quantity and purchases civil engineer. 8 14.5
Site engineer 7 12.7
Architectural design engineer 4 7.3
Quality engineer 3 55
Contract and project manager 20 36.4
Planning and monitoring engineer 4 7.3
Consultant resident engineer 5 9.1
Training Eng. 4 7.3
Total 55 100

Table (3.4): job description

From above table the persons whom the highest degree in the sample 36.4% is

contract and project manager.
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Fig (3.4): job description
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3.3.2: Second section: cross table’s analysis:

Construction Industry In Sudan is Considered as the most important

attractive industry, the degree of:

Construction Industry

Years of experience (%)

In Sudan is Considered | Repetition | Percent

as the most important age Less From5 | Greater than
ttractive industry, the than 5 to 10 10 years

- Y years years

degree of:

High 23 41.8 50.0 30.8 46.2

Mean 26 47.3 42.9 53.8 46.2

Low 6 10.9 7.1 15.4 7.7

Total 55 100.0 100.0 100.0 100.0

Table (3.5): Construction Industry In Sudan is Considered as the most important

attractive industry

From above table, we find that 50.0 % whom the experience less than 5 years believe

that Construction Industry In Sudan is Considered as the most important attractive

industry significantly .

Construction industry in Sudan is considered as the most important

attractive

Fig (3.5): Construction Industry In Sudan is Considered as the most important

attractive industry within range for (high-mean-low)
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Construction industry importance comes from:

Years of experience (%)
e sy | PP P e rrams | creaer
'mp g than5 |[to10 than 10
years years years
Accommodation a big number | 4 7.3 0.0 154 7.7
of labors.
Keep pace with progress inall | 4 7.3 14.3 7.7 3.8
to the world.
Introduction of new building 2 3.6 7.1 0.0 3.8
techniques.
The growing need for their 3 55 0.0 0.0 11.5
products.
Each tower is true 42 76.4 78.6 76.9 73.1
Total 55 100.0 100.0 100.0 100.0

Table (3.6): construction industry importance

From above table high percentage of sample persons with different years of

experience we find that, the importance of construction management comes from all

above factors.

Construction industry importance comes from
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Fig(3.6) : construction industry importance
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The construction industry is considered as a service industry

Years of experience (%)

;Zisct? nsitsﬂ;c;:fr?/ice pehetien :e;cent- Less than | From5 | Greater

in dustry g 5 years to 10 than 10
y years years

I very much agree 23 41.8 50.0 69.2 36.0

Agree 26 47.3 42.9 23.1 44.0

Don’t agree 6 10.9 7.1 7.7 20.0

Total 55 100.0 100.0 100.0 100.0

Table (3.7): construction industry is a service industry

From above table we find that 69.2% of persons whom the year of experience of them

between 5 to 10 years strongly agrees for the construction industry is a service

industry.

The construction industry is a service industry

dont agree
10.9

a gree
47.3

strongly a gree
41.8

Fig (3.7): the construction industry is considered as a service industry
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Explain the construction industry is considered as a service industry

Explain  the  construction Years of experience (%)
industry is considered as a | Repetition | Percent- Less From5 | Greater
service industry age than5 |to 10 than 10

years | years | years

Because they provide 19 345 64.3 46.2 15.4
important services to the

citizen

Because it helps in the 15 27.3 21.4 30.8 26.9
development of the country

Because they serve the citizen | 14 25.5 7.1 23.1 38.5
and the state together

Industry is profitable from the | 6 10.9 0.0 0.0 19.2
first class

Not only service 1 1.8 7.1 0.0 0.0
Total 55 100.0 100.0 | 100.0 100.0

Table (3.8): explain the construction industry is considered as a service industry

From the above table we find that 38.5% from sample whom the years of experience
of them greater than 10 years find that the reasons the construction industry is

considered as a service industry because they serve the citizen and the state together.

Exnlain the construction industrv is considered as a service industrv

35|
304
254+
20|
154"
104+
s+ 1.8
because they because it because industry is not only
provide impo- helps in the they serve profitable service
rant services development the citizen from the
to the citizen of the country and the sta- firest class

te together

Fig (3.8): explain the construction industry is considered as a service industry
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Success or failure of the construction industry in the Sudan we can

holding for:
Years of experience (%)

construction ndustryinth Lessthan | From5 | Greater
Su ol d'y : Repetition | Percentage | 5 years | to 10 than 10

udan we can holding for years years
Organization laws for 8 145 143 23.1 115
construction industry in
Sudan.
Mechanisms used in the 3 55 14.3 7.7
construction industry
Construction contract 9 16.4 14.3 15.4 15.4
Responsible employees on 2 3.6 0.0 0.0 7.7
construction industry whether
private sector, general sector
or foreign companies
Local labor utilized 2 3.6 0.0 0.0 7.7
Foreign labors 2 3.6 7.1 0.0 3.8
All above is correct 29 52.7 50.0 53.8 53.8
Total 55 100 100 100 100

Table (3.9): success or failure of the construction industry in the Sudan

From above table found that 53.8% from sample whom the year of experience greater

than 10 years they find that all the above factors control the success or failure of the

construction industry in Sudan we can holding for.
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Fig (3.9) : success or failure of the construction industry in the Sudan we can holding

for:
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Explain of success or failure of the construction industry in the Sudan we

can holding for:

Years of experience (%)

e s or e | Feetton | Peront | Lss [ Frams | Grester
in the Sudan we can holdin SYEE B4 than 10
} g years years

for:

The absence of laws and non- | 13 23.6 0.0 38.5 33.3
payment of government

obligations

Mechanisms do not conform | 10 18.2 28.6 23.1 125
to the specifications

Machines and employment 5 9.1 14.3 7.7 4.2
of the main causes

Laws & machinery & 18 32.7 35.7 23.1 41.7
manpower both types and

contracts

Contracts and lack of 5 9.1 7.1 7.7 8.3
experience

Mediation and nepotism 2 3.6 14.3 0.0 0.0
Total 55 1000 |1000 |1000 | 100.0

Table(3.10): explain of success or failure of the construction industry in Sudan we can

holding for:

From above table found that 41.7% from sample whom the years of experience of

them greater than 10 years seeing that success or failure of the construction industry

in the Sudan holding for Laws & machinery & manpower both types and contracts.
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The concept of construction management is applied with:

Years of experience (%)
Coniepttgf Repetition | Percent- Less From5 | Greater
(r:r?annsag]lgnlgrrllt is applied o LS | 910 Aneli) 1,
with: years years years
High 4 7.3 7.1 0.0 1.7
Mean 29 52.7 78.6 53.8 42.3
Low 22 40.0 14.3 46.2 50.0
Total 55 100.0 100.0 100.0 100.0

Table (3.11): the concept of construction management projects application

From above table found that 50% from sample whom the years of experience
of them greater than 10 years show that the concept of construction management
applied with low degree .
construction industry recently has more attention because of the

involvement of foreign companies.

construction industry Years of experience (%)

recently has more | Repetition | Percent- 1) oo tom s | Greater
i age than5 |to 10 than 10

attention because of years | years | years

the involvement of

foreign companies.

| highly agree 17 30.9 21.4 30.8 30.8

| agree 21 38.2 64.3 23.1 34.6

| don’t agree 17 30.9 14.3 46.2 34.6

Total 55 100.0 100.0 100.0 100.0

Table (3.12): construction industry recently has more attention because of the

involvement of foreign companies.
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From above table found that 64.3% from sample whom the years of experience of
them less than 5 years agree for construction industry recently has more attention

because of the involvement of foreign companies.

Construction industry recently has more attention because of the
involvement of foreign companies

dont agree strongly agree
20.9 90.9

agree
38.2

Fig (3.10): construction industry recently has more attention because of the involvement of

foreign companies
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Explain construction industry recently has more attention because of the

involvement of foreign companies

construction industry recently has more attention

Explain because of the involvement of foreign companies
I very much | agree | don’t agree
agree

Attention not only as an industry | 5.9 9.5 59

is the benefit of some parties

Attention result from the 11.8 0.0 58.8

economical demand of the

country

Experiences and development of | 52.9 47.6 17.6

the concept of construction

management

Quality and control create a 17.6 28.6 11.8

competitive environment

The non-organized construction 11.8 14.3 5.9

industry in Sudan

Total 100 100 100

Table (3.13): explain construction industry recently has more attention because of the

involvement of foreign companies

From above table, we find that 58.8 of respondents do not show the construction
industry recently has more attention because of the involvement of foreign companies,
but because attention due to demand and the need for the country's economic.
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Effect of applying construction management appears for operating

companies in the field in :

Effect of applying construction management
appears for operating companies in the field in :

Percentage (%)

High Mean Low
Time 63.6 20.0 16.4
Cost 61.8 30.9 7.3
Quality 67.2 25.5 7.3

Table (3.14): Effect of applying construction management appears for operating

companies in the field in :

From above table we find that 67.2% from all sample show that the. Effect of

applying construction management appears for operating companies in the field in:

Effect of applying construction management appears for operating
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Fig (3.11): Effect of applying construction management appears for operating

companies
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Construction industry in Sudan, satisfied the users wishes with:

Construction industry in Years of experience (%)
Sudan, satisfied the users
wishes with: Less From5 | Greater
Repetition | Percent- |than5 |to 10 than 10
age years years years
High 12 21.8 35.7 1.7 23.1
Mean 32 58.2 57.1 46.2 61.5
Low 11 20.0 7.1 46.2 154
Total 55 100.0 100.0 100.0 100.0

Table (3.15): The construction industry in Sudan, satisfied the users wishes with:

From above table we find that 61.5% from person whom the years of experience
greater than 10 years show the construction industry in Sudan, satisfied the users

wishes with:

The development of construction industry in Sudan is clear in:

The development of Years of experience (%)
construction industry | repetition | Percent || .o | Froms | Greater
in Sudan is clear in: -age S5years |to10 than 10
years years
General sector 1 1.8 0.0 0.0 3.8
Private sector 23 41.8 57.1 53.8 26.9
Both general and | 31 56.4 42.9 46.2 69.2
private
Total 55 100.0 100.0 100.0 100.0

Table (3.16): The development of construction industry in Sudan .

From above table we find that 69.2%from sample whom the years of experience of

them is greater than 10 years their opinion is the development of construction

industry in Sudan is clear In: both general and private.
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The development of construction industry in Sudan is clear in

1.8 9eneral sector

418 pri\}ate sector

56.4 both sector
together

Fig (3.12): the development of construction industry in Sudan is clear in: private and
both sector together

competition in the market of constructional industry in Sudan is in a:

competition in the Years of experience (%)
market of
constructional industry Lessthan | From5 | Greater
in Sudan is in a: Repetition | Percent- | 5 years to 10 than 10
age years years
High 15 27.3 42.9 154 23.1
Mean 26 47.3 35.7 53.8 50.0
Low 14 25.5 21.4 30.8 26.9
Total 55 100.0 100.0 100.0 100.0

Table (3.17): competition in the market of constructional industry in Sudanis in a:

From above table we find that 53.8% from persons in sample whom the years of
experience of them between 5 to 10 year their opinion competition in the market of

constructional industry in Sudan is in: mean
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Are the rules and inspection affairs put for construction industry in

finding new companies fair:

Are the rules and Years of experience (%)
inspection affairs put for

construction industry in Lessthan | From5 | Greater
finding new companies Repetition | Percent- | 5years |to 10 than 10
fair: age years years
High 2 3.6 7.1 0.0 0.0
Mean 17 30.9 50.0 30.8 23.1
Low 18 32.7 14.3 30.8 46.2
Not enough 18 32.7 28.6 38.5 30.8
Total 55 100.0 100.0 100.0 100.0

Table (3.18) Are the rules and inspection affairs put for construction industry in finding new

companies fair:

From above table 50% from sample whom the years of experience of them less than 5 years
their opinion : Are the rules and inspection affairs put for construction industry in finding

new companies fair: mean degree.
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Explain Are the rules and inspection affairs put for construction industry

in finding new companies fair:

Are the rules and inspection affairs put for
Explain construction industry in finding new companies
fair:
High Mean Low Not enough
There are no controls or 0.0 17.6 72.2 61.1
oversight and that I found is
weak
Implementation in order to be 100.0 5.9 5.6 11.1
properly
Apply to some companies only | 0.0 70.6 111 16.7
The lack of effective role of 0.0 5.9 5.6 11.1
government and lack of
experience
Non-compliance with 0.0 0.00 5.6 0.0
specifications
Total 100.0 100.0 100.0 100.0

Table (3.19): Explain Are the rules and inspection affairs put for construction industry

in finding new companies fair:

From above table we find that 72.2% from sample their opinion that there are no

controls or oversight and that found is weak.
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Quality concept in construction management is applied in general and

private sector in:

Quality concept in
construction management

Years of experience (%)

is applied in general and Less than | From 5 Greater
private sector in: Repetition | Percentage | 5 years to 10 than 10
years years
High 6 10.9 14.3 154 3.8
Mean 23 41.8 85.7 23.1 26.9
Low 21 38.2 0.0 38.5 61.5
not applied 5 9.1 0.0 23.1 7.7
Total 55 100.0 100.0 100.0 100.0

Table (3.20): Quality concept in construction management is applied in general and

private sector in:

From above table we find that 61.5% from sample whom the years of experience of

them greater than 10 years their opinion of them is Quality concept in construction

management is applied in general and private sector in: weak degree.
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how far is risk management concept is applied in construction

management:

how far is risk Years of experience

management concept

= g:ied i P Less From 5 Greater
PP ) Repetition | Percent- |than 5 |to 10 than 10

construction age years | years years

management:

at high range 7 12.7 21.4 7.7 3.8

in average range 28 50.9 35.7 38.5 69.2

in narrow range 7 12.7 28.6 154 3.8

not applied 13 23.7 14.3 38.5 23.1

Security and safety in the

construction industry in

Sudan( how understood):

at high range 5 9.1 21.4 7.7 3.8

in average range 11 20.0 35.7 0.0 19.2

in narrow range 31 56.4 28.6 61.5 69.2

not applied 8 14.5 14.3 30.8 7.7

Total 55 100.0 100.0 100.0 100.0

Table (3.21): The concept of risk management, security and safety in the construction
industry in Sudan

From above table we find that 69.2% from sample whom the years of experience
greater than 10 years their opinion Security and safety in the construction industry in

Sudan understood in a narrow range.

59



As to local experience, the process of planning and scheduling in Sudan

aims to :
As to local experience, the Years of experience (%)
process of planning and o
scheduling in Sudan aims to: Repetition f’;rgent Less than | From5 | Greater
g 5 years to 10 than 10
years years
Apply requirement 2 3.6 143 0.0 0.0
construction contract.
Follow cons_truction 4 73 71 00 115
performance through time and
cash flows.
Revise works according to 1 18 71 00 00
previous specified planning
and take right decision in
suitable time.
All above is correct 48 87.3 71.4 100.0 88.5
Total 55 100.0 100.0 100.0 100.0

Table (3.22): As to local experience, the process of planning and scheduling in Sudan

From above table we find that 100% from sample whom the years of experience from
5 to 10 years show all above is correct.
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3.3.3: Third Section: The process of planning& scheduling in

construction projects in Sudan:

As the performance of your institute , the effect degree of planning and scheduling in

construction projects in terms of:

As the performance of your Percentage (%)

institute , the effect degree of Tl
planning and scheduling in High Mean Low Not more
construction projects in terms

of:

Effect of using time factor 4.5 36.4 55 3.6 100.0
Effect of using resources and | 61.8 30.9 7.3 0.0 100.0
cash flow.

Putting a clear picture for | 30.9 345 9.1 3.5 100.0
implementation from  the

start.

make responsibilities clear 55.6 315 9.3 3.7 100.0

Table (3.23): According to your firm performance be the degree of influence the
planning and scheduling in construction projects

From above table we find that 54.5% from sample their opinion of them As the
performance of your institute , the effect degree of planning and scheduling in
construction projects in terms of: the effectiveness of using the time factor is high.
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According to your firm performance be the degree of influence

70

High Mean low not more

@Effectiveness of using time factgr 54.5 364 8.5 3.6
[E Effective use of resources&cash 61.8 30.9 7.3 0

@ Clear project performance 308 34.5 9.1 35
[ Clarify the responsibilities 556 31.5 9.3 3.7

Fig (3.13): the degree of influence the planning and scheduling in construction

used programmes for planning and scheduling projects generally are:

Years of experience (%)
FICYEIIES RegEie zg;cent- Lessthan | From5to | Greater than
5 years 10 years 10 years
Primavera 31 60.8 58.3% 53.8% 64.0%
M.s project 9 17.6 8.3% 23.1% 20.0%
Excel sheet 9 17.6 16.7% 23.1% 8.0%
Other 4 7.8 16.7% 00.0% 8.0%
Total 53 100% | 100% 100% 100%

Table (3.24): used programmes for planning and scheduling projects generally are:

From above table we find that 64% from sample whom the years of experience are
greater than 10 years their opinion is primavera is a largest use.
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How do you coordinate and follow up between your time table and the

main table used by the owner .

how do you coordinate and Years of experience (%)

follow up between your )

time table and the main 'F\Q/le petition zggcent Less From 5 Greater

table used by the owner . than5 |to 10 than 10
years years years

Daily 10 18.2 14.3 23.1 19.2

Weekly 26 47.3 64.3 23.1 46.2

Monthly 14 25.5 14.3 38.5 26.9

At times 5 9.1 7.1 154 1.7

how frequent management

meetings for negotiating

and follow wup of the

project.

Daily 1 1.9 0.0 0.0 3.8

Weekly 33 61.1 46.2 69.2 61.5

Monthly 11 20.4 38.5 1.7 19.2

At different time 9 16.7 15.4 23.1 154

Total 54 100.0 100.0 100.0 100.0

Table: (3.25): How do you coordinate and follow up between your time table and the

main table used by the owner

From above table we find that 64.3% from the sample whom the years of experience
less than 5 years their make weekly time table and 69.2% from sample whom the
years of experience of them from 5 to 10 years we find how frequent management

meetings for negotiating and follow up of the project weekly.
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How is planning and follow up carried out in your corporation:

how is planning and Years of experience (%)
follow up carried out | Repetition :egcent- Less From5to | Greater
in your corporation: g than 5 10 years | than 10
years years

Specialized 32 58.2 71.4 53.8 53.8
department
Par time job 21 38.2 28.6 46.2 38.5
Others 2 3.6 0.0 0.0 7.7
Total 54 100.0 100.0 100.0 100.0
The process of
planning through
Person the Director- | 1 50.0 0.0 0.0 50.0
General

Official site 1 50.0 0.0 0.0 50.0
engineer
Total 2 100.0 0.0 0.0 100.0

Table (3.26): How is the process of planning and follow-up in your firm?

From above table we find that 53.8% from sample whom the years greater than 5
years the follow-up of planning and scheduling in their firm by specialized

department.
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How do you coordinate and follow up time table decided by planning

director with projects directors and site engineers.

how do you coordinate and Years of experience (%)
follow up time table o )

decided by planning Repetition zggcent Less From5 | Greater
director with projects than5 |to 10 than 10
directors and site years years years
engineers.

Daily 11 20.0 28.6 23.1 15.4
Weekly 27 49.1 42.9 46.2 53.8
Monthly 8 14.5 7.1 1.7 19.2
At intervals periods 9 16.4 21.4 23.1 115
Total 55 100.0 100.0 100.0 100.0

Table (3.27): how do you coordinate and follow up time table decided by planning

director with projects directors and site engineers.

From above table we find that 53.8% from sample whom the years of experience is
greater than 10 years how do you coordinate and follow up time table decided by

planning director with projects directors and site engineers.
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How do you need to scheduled materials supply with the preliminary time

table and the updating on construction programme.

How do you need to Years of experience (%)
tabulate materials supply
with the preliminary time

table and the updating on Repetition | Percent | | . From5 | Greater
construction programme. -age than5 |to 10 than 10
years | years years
Daily 11 20.0 21.4 30.8 154
Weekly 25 45.5 50.0 38.5 46.2
Monthly 6 10.9 0.0 23.1 11.5
From time to time 6 10.9 7.1 7.7 15.4
When necessary 7 12.7 21.4 0.0 115
Total 55 100.0 100.0 100.0 100.0

Table (3.28) : how do you need to tabulate materials supply with the preliminary time

table and the updating on construction programme.

From above table we find that 50% from sample whom the years of experience less
than 5 years the process material supply for execution contractors with primary
schedule and update the implementation program weekly.
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It is very important for the planning engineer or project director to form
and idea a preliminary points as he at first looked in the project
documents to put light plan for suitable planning techniques or methods:

With your experience how do you see the effect of the following points in
the concern:

The degree of importance (%)
Ul situely alnis Very low | low Mean | High | Very high Lkl
Study of all project 0.0 0.0 3.6 30.9 |655 100.0
documents
Site visit 0.0 1.8 12.7 |327 |52.7 100.0
Project size (activities and 0.0 0.0 1.8 40.0 |58.2 100.0
specification)
Put a clear relationship 0.0 1.8 18.2 |16.4 |63.6 100.0
between project value and
achievement time, to put
real profitability.

Table (3.29): the study point of project

From above table we find that 65.5% from sample their pinion is the influence of
study all project documents very high effect to determine a clear picture of how
appropriate planning.

Fig (3.14): the study point

The study point
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Importance of the process of planning and scheduling of a project is for

different factors, please show how important every factors:

The degree of importance (%)

TEBIOE Very high | High Mean Low | Very low vkl
The degree of project | 34.5 36.4 21.8 3.6 3.6 100.0
complexity

Knowledge of start time | 54.5 36.4 9.1 0.0 0.0 100.0
and finishing of the

project.

Knowledge project start | 41.8 43.6 14.5 0.0 0.0 100.0
and hand over.

Knowledge the necessary | 38.2 41.8 20.0 0.0 0.0 100.0

time to start and finish to
every activity.

Table (3.30) : Importance of the process of planning and scheduling of a project is for

different factors, please show how important every factors:

From above table we find that 54.5% from sample their opinion the Importance of the

process of planning and scheduling of a project is for different factors, please show

how important every factors: very high for Knowledge of start time and finishing of

the project..
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According to your academic and practical experience in construction

projects there are cases when project is delay, the agreed that for the

following:
Degree of delaying
RIS Very | High | Mean | Low | Very Vel
high low

Complete design of the projectis | 29.1 |27.3 |182 |10.9 |145 100.0
not available.
The large number of change 418 [364 |164 |55 0.0 100.0
orders in the implementation
differences in Contract 109 |218 |236 |[21.8 |218 100.0
documents
no interest for skilled labours 21.8 309 |218 |91 16.4 | 100.0
utilization
probable accidents on site. 3.6 164 |273 |345 |182 100.0
Bad weather 3.6 109 |21.8 |23.6 |400 100.0
Not proper understanding 164 |309 |236 |91 20.0 100.0
between three parties (owner,
engineer and contractor)
Not concerning for legal affairs | 23.6 25.5 32.7 55 12.7 100.0
from the start.

Table (3.31): according to your academic and practical experience in construction

projects there are cases when project is delay

From above table we find that 41.8% from sample show that delay in the

implementation of construction projects in Sudan result of the large number of change

orders in the implementation.
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These are a lot of construction techniques in planning and scheduling,

how is the experience in your corporation towards:

These are a lot of Years of experience (%)

construction techniques o _

in planning and Repetition zegcent Lessthan | From5 | Greater
scheduling, how is the g Syears |to10 than 10
experience in your years years
corporation towards:

forecasting contract value | 15 27.3 14.3 38.5 26.9
curve

cumulative percentage 6 10.9 14.3 0.0 154
value

bar chart programme 17 30.9 28.6 30.8 34.6
the good guess method 17 30.9 42.9 30.8 23.1
Total 55 100.0 100.0 100.0 100.0

Table (3.32): The techniques that are used in the organization of a forecast of cash

flows

From above table 42.9% from persons whom the years of experience of them is less
than 5 years the techniques that are used in their firm is the good guess method.
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In planning and scheduling process there are different division of project
budget.

As for your experience how important is every budget:

Type of leveling The degree of importance
. Total

Very | High | Mean |Low | Very

high low
(operating budget) 00 |86 |109 |36 |18 |100.0
Labours — offices — profit —
contractors
(annual sales budget). 00 |782 [182 |36 |18 |100.0

Main contractor budget.

(capital expendure) 0.0 |527 [327 |55 |91 |[100.0

Cost of operating machines.

(cash flow budget). 00 |382 345 |182 (9.1 |100.0

Expected expendure and reporting
company loans

(master budget). 0.0 455 [309 |145 |9.1 |100.0

Expectation of difference between
profits and losses.

Table (3.33): In planning and scheduling process there are different division of
project budget.

From above table 83.6% from sample we find that the important of the levelling
(operating budget) labour-offices-profit-resources and sub-contractors.
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For a practical and true leveling for any project there are factors to put in
mind.

As from your experience evaluate what is being done in your corporation.

Factors Total

Very | High | Mean | Low | Very
high low

Preparing expectations for a 38.2 |36.4 | 145 | 7.3 3.6 100.0
certain budget

Determine Company's policy. 23.6 |40.0 |218 |109 |36 100.0

Prepare budget from in puts, 50.9 | 309 |12.7 |36 1.8 100.0
necessary quantities for the
project compared with
preliminary cost with costing
and rate of interest.

Revise the expected budget. 382 364 |164 | 7.3 1.8 100.0

Table(3.34): For a practical and true leveling for any project there are factors to put in
mind.

From above table 50.9% from sample we find that Prepare budget from in puts,
necessary quantities for the project compared with preliminary cost with costing and
rate of interest. by very high degree.
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In your firm, when you out the real budget to start construction

comparing it with contract budget, how due find the difference:

Years of experience (%)

s TSI e 0 » Lessthan | From5to | Greater

Repetition | Percent- | 5 years 10 years than 10

age years

High 4 7.3 0.0 154 1.7
Mean 27 49.1 57.1 30.8 53.8
Low 18 32.7 28.6 46.2 26.9
No differences 6 10.9 14.3 7.7 115
Total 55 100.0 100.0 100.0 100.0

Table (3.35) : different between real budget to start construction comparing it with
contract budget

From above table 57.1% from sample whom the years of experience of them less than
5 years they find that: In your firm, when you out the real budget to start construction

comparing it with contract budget, how due find the difference: is mean.
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There are many implementation plans in the process of planning and
scheduling, as from your experience how far at these plans applied in

your institute:

The extent of the work Total

Implementation plans }

Very | High | Mean |Low | Very

high low
Owner implementationplan | 29.1 309 |21.8 |109 |73 100.0
(project planning)
Prepare with Tender 127 309 |364 |91 10.9 100.0
contractors ( pretender
planning)
Prepare with main and sub 49.1 273 |182 |0.0 55 100.0
contractors (precontract
planning

Table (3.36) : implementation plans

From above table 49.1% from ample they find that the work by main contractor and
sub-contractors (pre contract planning)using by very high degree.
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All factors effecting the project implementation depend wholly on the

planned time and that includes general point, as for your experience

defined how the important of this point:

The extent of the work

materials testing.

FOIE Very high | High | Mean Low | Very low et
Start and finish of the 65.5 27.3 |55 1.8 0.0 100
milestones stages of the

project.

Holidays periods 18.2 18.2 | 32.7 20.0 10.9 100
Preliminary and final 32.7 527 |91 3.6 1.8 100
handing over of the

project.

Taking over works and | 49.1 382 |73 1.8 1.8 100

Table (3.37) : All factors effecting the project implementation depend wholly on the

planned time

From above table 65.5% from sample they find that Start and finish of the milestones

stages of the project. very high.
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Write your special comments

The comments Repetition | Percentage
There are several effects time, economic policies and | 6 10.9
procedures.
Planning and organization is not interested in Sudan | 15 27.3
There are many benefits of this questionnaire in | 10 18.2
terms of information
Poor implementation planning Thread 6 10.9
Total 37 67.3
Table (3.38): write your special comment
Table: 38
Right your comment
30 F
5L
20
151
10
5_
01 any effects in g b ; ]
time,economic  planningdorg- enefits of this - poor implement-
policies&proced nazation is not E!UEStm"f_'ﬂ"E ation planning
i ntereted in sudaplinformation)  thread
0% 109 273 18.2 10.9

Fig (3.15): right your special comment
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3.4: The third topic to prove hypotheses

Satisfaction attributes to respondents:

To know the opinion of respondents is it low, high or middle, use arithmetic and
alternative mean comparing, if the alternative mean has been greater than the
arithmetic mean the opinion of respondents on the variable is low (denies the
hypothesis), if the alternative mean has been less than the arithmetic mean the opinion
of respondents on the value is high (confirms the hypothesis), if the alternative mean
and arithmetic mean is equal that mean the opinion of respondents on the variable is
middle.

The researcher tested the application of the ratio (T test) for one sample to prove the
study hypothesis by comparing the alternative with the arithmetic.

3.4.1: First hypotheses:

1. Attention to the process of planning and scheduling to form a preliminary
idea and point to put all factors effect to this process and putting a clear picture for
implementation from the start before contracting might lead to high degree of
completion and achieving the project objectives.

To prove the above hypothesis, the researcher analyzed the ratio T test for one sample

Statement arithmeti | Number | Alternative | Standard | (f) potential | level of | Percent-

cmean | ofitems | mean Deviation | value value opinion | age
First 31.69 8 22 3.18 22.34 | 0.00 high 88.03%
hypotheses

Table (3.39): analyzed the ratio (T) test

from above table we find that the average of respondents opinion about the Attention
to the process of planning and scheduling to form a preliminary idea and point to put
all factors effect to this process and putting a clear picture for implementation from
the start before contracting might lead to high degree of completion and achieving the
project objectives.
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From above table, we find that the average opinion of respondents about the

hypotheses .

was high-reaching (31.69) and it is higher than alternative mean(22), The (T) ratio
(22.34) by potential value (0.00) It is the smallest class of moral 5% Which confirms
the validity of the above hypothesis and the number of items on the premise (8) The

terms of the two tables below shows the details of the terms of the hypothesis.

As the performance of
your institute, the effect

: arithmetic | Alternative | Standard | (t) value | potentia
degree of planning and

scheduling in mean e Deviation | value
construction projects in

terms of;

Effective utilization of 3.42 2.5 0.76 8.932 0.00
time factor

Effective utilization of 3.55 2.5 0.63 12.25 0.00

resources and cash flows.

Establishment a clear 3.31 2.5 0.86 6.994 0.00
picture for project
performance from the
start.

Responsibilities 3.39 2.5 0.81 8.057 0.00

clarification

Table (3.40) : details of the terms of the hypothesis(As the performance of your
institute, the effect degree of planning and scheduling in construction projects in

terms of;
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From above table we find that the average opinion of respondents about the firm

performance be the degree of influence the planning and scheduling in construction

projects is high for all variables (effectiveness of using the time factor by average

3.42 comparing by alternative mean (2.5).

It is very important for the
planning engineer or project
director to form and idea a

preliminary points as he at first | arithmetic | Altern- | Standard | t potential
looked in the project documents mean ative Deviation value
to put light plan for suitable value

planning techniques or methods: mean

with your experience how do you

see the effect of the following

points in the concern:

Study of all project documents | 4.62 3 0.56 21.40 |0.00
Site visit 4.36 3 0.78 12.99 | 0.00
Project size ( activities and 4.56 3 0.54 21.65 | 0.00
specification)

Put a clear relationship 4.42 3 0.85 12.32 | 0.00

between project value and
achievement time, to put real

profitability.

Table(3.41) : effectiveness of using the time factor by average comparing by

alternative mean
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3.4.2: Second hypotheses:

Controlling and monitoring the execution phase based on planned time table give
chances to catch the expected problems and consequently search for speeding

solutions.

To prove this hypothesis the researcher analyzes by using chi squire to respondents

about as to local experience, the process of planning and scheduling in Sudan aims to:

Objectives Repetition | percentage | Chi squire | potential
value

Apply requirement construction | 2 3.6

contract.

Follow construction performance | 4 7.3

through time cash flows.

Revise works according to 1 1.8

previous specified planning and 119.08 0.00
take right decision in suitable

time.

All above is correct. 48 87.3

Total 55 100.0

Table(3.42) : analyzes by using chi squire to respondents about local experience, the
process of planning and scheduling in Sudan aims to.

From above table 87.3% from sample agree for objectives show as to local
experience, the process of planning and scheduling in Sudan aims to, and the chi
value 119.08 by potential value 0.00 and it is the highest of class of moral 5% which

confirms the validity of the hypothesis above.
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3.4.3: Third hypotheses:

1. Establishing the process of planning and scheduling perfectly and in clear
bases make practical and true leveling of resources and preparing budget to

best uses of available resources.

To prove the above hypothesis, the researcher analyzed the ratio T test for one sample

Statement arithmetic | Number | Jawsl) Standard | t potential | level of | Percent-

mean ofitems | =4l | Deviation value value opinion | age
Third 19.44 5 15 3.08 10.67 | 0.00 High 77.76%
hypotheses

Table (3.43) : analyzed the ratio (t) test for process of planning and scheduling
perfectly and in clear bases leads to best uses of available resources

From above table we find the average opinion of respondents (Establishing the
process of planning and scheduling perfectly and in clear bases leads to best uses of
available resources) was high his value (19.44) and it is greater than alternative
mean(15), and value of (t) percentage (10.67) by potential value (0.00) It is the
smallest class of moral 5% Which confirms the validity of the above hypothesis and
the number of items on the premise (8) The terms of the table below shows the details

of the terms of the hypothesis.

81



For a practical and true
leveling for any project there
are factors to put in mind, as
from your experience evaluate
what is being done in your
corporation.

arithmetic
mean

Alternative
mean

Standard
Deviation

value

potential
value

Preparing expectations for a
certain budget.

3.98

1.08

6.74

0.00

Determine company's policy

3.69

1.07

4.79

0.00

Prepare budget from in puts,
necessary quantities for the
project compared with
preliminary cost with costing
and rate of interest.

4.25

0.95

9.82

0.00

Revise the expected budget

4.02

1.01

7.48

0.00

The needs to schedule the
materials supply and execution
contractors with primary
schedule and update the
implementation program

3.49

1.29

2.82

0.01

table (3.44): details of the terms of the hypothesis (For a practical and true leveling for

any project there are factors to put in mind, as from your experience evaluate what is

being done in your corporation.)

82




3.4.4: Fourth hypotheses:

1. To reached successful planning and scheduling might concern with necessary
time to start and finish project in addition to acknowledge to different division
of project budget.

To prove the above hypothesis, the researcher analyzed the ratio T test for one

sample.

Statement arithmetic | Number | daw sl Standard | t potential | level of Percent-
mean of items | (=il Deviation value value opinion age

Fourth 33.85 9 24.5 3.82 18.17 | 0.00 High 84.62%

hypotheses

1. Table (3.45): analyzed the ratio T test for To reached successful planning and
scheduling might concern with necessary time to start and finish project in
addition to acknowledge to different division of project budget.

From above table we find that the average opinion of respondents about (The success
of construction industry particularly in large projects depend on the fulfillment of
obligations previously stated in the planning and scheduling for the execution
process).was high about (33.85) and it is the highest from alternative mean (24.5), the
(t) percentage (18.17) by potential value (0.00) It is the smallest class of moral 5%
Which confirms the validity of the above hypothesis and the number of items on the
premise (9) The terms of the table below shows the details of the terms of the
hypothesis
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Importance of the process
of planning and
scheduling of a project is
for different factors,
please show important
every factors

arithmetic
mean

Alternative
mean

Standard
Deviation

value

potential
value

The degree of project
complexity

3.95

1.03

6.83

0.00

Knowledge of start time
and finishing of the
project

4.45

0.66

16.30

0.00

Knowledge project start
and hand over.

4.27

0.71

13.37

0.00

Knowledge the necessary
time to start and finish to
every activity.

4.18

0.75

11.72

0.00

Table (3.46): the details of the terms of the hypothesis for Importance of the process

of planning and scheduling of a project is for different factors, please show important
every factors (in table (3.47)
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In planning and

schegyflfmg $r39e§s_ ther(]ec arithmetic | Alternative | Standard |t potential
are drtierent division ot eqn Deviation value

project budget mean value

(operating budget) 3.76 2.5 0.61 15.43 | 0.00

Labours- offices — profit
— contractors.

(annual sales budget) 3.73 2.5 0.59 15.38 | 0.00
Main contractor budget

(capital expanders) 3.29 2.5 0.94 6.26 0.00

Cost of operating
machines

(cash flow budget) 3.02 2.5 0.97 3.95 0.00

Expected expendure and
reporting company loans.

(master budget) 3.76 2.5 0.61 15.43 | 0.00

Expectation of difference
between profits and
losses.

Table: 47:prove hypotheses for: In planning and scheduling process there are different
division of project budget
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CHAPTER FOUR

DISCUSSION &
INTERPRETATION OF
RESEARCH

4.1: DISCUSSION OF RESEARCH RESULTS.
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Chapter four : Discussion & interpretation of research:
Discussion of research results:

* Construction industry in Sudan is considered as the most important
attractive industry by high degree and this importance comes from many

factors like afford a large labour numbers.

* very much agree the answer of Construction industry is considered as a

service industry because they serve the citizen and the state together.

* Success or failure of construction industry in Sudan we can holding for
many factors construction contract, local and foreign labors utilized and
the organization laws for construction industry in Sudan ...etc. because

shortage experience in this industry.

* In weak limits the concept of construction management industry applied
with project although the increasing interest due to involvement of
foreign companies because the few understanding of this industry and

concerned with it as just benefits.

* The impact of quality applying by high degree in this industry and that
Is a result of huge communication with external words create a kind of

culture and identification.

* In mean degree the competition in the market of constructional industry
in Sudan, it can go forward when it becomes free and fair, hope that in

future.

* In weak degree the rule and inspection affairs put for construction
industry in finding new companies, lead to many factors like lack of
effective rule of government and lack of experience, and we need

adequate and clear rule applied for all persons without exception.
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* The concepts of risk management, security and safety applied in narrow
range. And this is culture problems many engineers thinking about it

additional cost and that must be wrong.

* In high degree as the performance the effect degree of planning and
scheduling in construction project in terms of effective utilization of

resources and cash flow in addition to clarify the responsibilities.

* The coordination and follow up the project schedule and meeting
weekly in normal way and we need the specialized department of

planning in any company.

* Study of all project documents, site visit and project size in terms of
activities quantity and specification of works it is very important for
planning engineer in addition to put a clear relationship between project

value and achievement time, to put real profitability.

* Importance of the process of planning and scheduling of a project is for

different factors, the important factors is a knowledge
Of start time and finishing of the project.

*The importance factor of delay in implementation of construction
projects in Sudan the large number of change orders through
implementation, in addition to it there is no completely design of the

project this lead to change orders.

*Very important to make leveling for employment, staff, profit, resources

and sub contractors to balancing of output cash flow.

*The beginning and end of milestones period of project made direct

affect of the project planned time.
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*Finally the comment of people in sample in the questioner say that the
planning and organization is not interested in Sudan and there are many

benefits of this questionnaire in terms of information.
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CHAPTER FIVE

CONCLUSION &
RECOMMENDATIONS OF
RESEARCH

5.1: RECOMMENDATION OF RESEARCH
RESULTS.
5.2: CONCLUSION OF RESEARCH.

5.3: QUESTIONNUIRE FORM
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Recommendations:

Through this research the questionnaire covers a big group of engineers with different
experience in governmental and private sectors in scope of construction in Sudan, and

this is the common recommendation following:

* Need to focus on the construction industry in Sudan, especially as it was at the
stage of development and growth in addition to that they absorb a lot of labour at all

levels.

* The competent authorities must be concerned primarily with the laws regulating the
industry to suit all aspects of Sudan.

* Each working in this scope of work must be concerned of construction management

concept and applied it correctly.

* involvement of foreign expertise has had a significant impact on the construction
industry in Sudan, but there must be a clear law allows for training local workers in

these projects.

* The need for a department or planning a special office in each company for the
design and review of schedules and budgets for projects so as to prevent the delay

which occurs by a large margin in construction projects in Sudan.

* The application of the concepts of time, cost and quality in construction projects

and companies operating in Sudan in order to push this industry forward.

* Attention to the concept of quality management, risk management, safety and
security in a measured way and refer to the experiences of developed countries in this
field and not neglecting its cost because they do not have a cost, but it reduces the cost
of delay time wasted resources in the non-conforming and accident, which is located
in addition to the good and the free publicity, which makes us confident in the
designed in situation.

* Attention to the process of planning and scheduling significantly since the
beginning and before the start of the bidding proves and contracts and the use of
approprait for each project and there must be updated time tables and cash flows so
that we can work balancing of the resources of the company or particular project.
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* Interest in the process of planning and scheduling in construction projects in Sudan
helps us to use the factor of time, resources and cash flows dynamically.

* Interest in the process of planning and scheduling from the start of each project
give us a clear picture of the shortcomings of each project and the time required to a
accomplish the critical and important activities and resources that are available and
not available and specifications of drawings, materials and equipments.

* Process of planning and scheduling using different techniques such as (primavera)
gives us a clear picture of any project by giving daily, weekly, monthly and milestone
report, and these can be reported in several forms can also address any problem easily

without wasting time.

* The importance of planning and scheduling, we also realize the desire of the client
work programme for the implementation of agreed client requirements and goals
depending on e program submitted by him with more details so that we can make
best control.

* concern with resource leveling. If the resource availability is quite limited. It cannot
meet period by period variation. In this case, the project duration may be extended to
the minimum possible such that the demand actually agrees with the availability and
this is called Resource Leveling.

* concern with updating. Such an alteration may be due to several reasons such as the
change in time schedule because of say, changes in the supply of materials, non-
availability of additional labour during the project period etc.

* controlling and monitoring is importance application in planning process it is
complementary to the planning process .once the scheduled plan has been prepared
and execution commenced, control over the progress has to be exercised in order to

complete the project by the stipulated.

*  finally we can say that we need to change a lot of concepts prevailing in our

community.
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5.2: conclusion :

The importance of planning lies in the fact it is like a navigator of business
circumstances and it is a beacon light of the dark and dismal and dynamic situation of
the business enterprise. A business organization has to work in an environment which
is uncertain and ever changing. With effective planning it would be difficult to
anticipate future uncertain events. Proper planning enables a manager to carve out the
future course of action and foundation stone of the most successful action of an
enterprise. It brings orderliness, efficiency and stability in managerial actions and
decisions. It provides a rational approach to managerial activities. The following are

some important benefits of planning:

* without planned time table there are no based of controlling and monitoring to give
chances to catch the expected problems and consequently search for speeding

solution.

* successful plan concern with many concept time, quality, cost, budget, resources,

safety ..etc.

*  planning putting a clear picture for implementation from the start might lead to
high degree of completion and achieving the project objectives.

* Planning helps in determining the objectives of the project.

* Planning avoids chaos because all efforts directed towards a pre determined goals
of the project.

* Planning helps in better coordination because the well defined objectives, well
publicized policies, well developed programmes and procedures help in coordination.

* Planning helps in control by distributing the responsibilities of different persons and
jobs.

* Planning makes possible rational and realistic forecasting of the business activities
of the enterprise.

* Planning minimizes the cost by utilizing the available resources in the best way.

* Planning encourages innovation and creativity among the managers because many
new ideas come to the mind of manager at the planning stage. It creates a forward
looking attitude among the managers.
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*: Planning improves motivation and morale of managers as well as workers.

* Planning imparts competitive strength to the enterprise.
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Questionnaire for supplementary research entitled

The process Of planning And Scheduling In Construction Projects In
Sudan

(Towards Optimum Application)

Remark :

This questionnaire is after the study of how to put scientific planning and ability to
execute in construction projects to all parties .

These information’s is going to be used for research and are going to kept secret.

1/ First Section : General Information:

NAME & e e
Scope OF WOrK @ ..oov i

Sector Of Labor:

Governmental Sector [ | Private Sector [ |
Years of experience:

e Lessthan5 years.

[ ]
e From (5 to 10) years. |:|
[ ]

e Greater than 10 years.

Job description :

2/ Second Section: Construction Management In Sudan In Both Governmental
And Private Sector.

1/ Construction Industry In Sudan is Considered as the most important attractive
industry, the degree of

high |:| mean |:| weak |:|
2/ Construction industry importance comes from:
e Afford a large labour numbers. [ |
e Follow advanced techniques around the world. |:|

e Enter new building techniques. [ |
o Use new communications with all parts of the world. [ ]

99



e More needs for its products.|:|
e all the above is correct. I:I

3/ Construction industry is considered as a service industry:

I very much agree [ ] lagree [ ] | donotagree [ ]

Explain:

4/ Success or failure of construction industry in Sudan we can holding for:
e Organization laws for construction industry in Sudan. [ |
e Construction Contracts.
e Responsible employees on construction industry whether private sector,
general sector or foreign companies.[ |

e Local labor utilized. |:|
e all the above is correct. I:I

Explain:

5/ the concept of construction management industry is applied with:
high ] mean [ | weak [ ]

6/ construction industry recently has more attention because of the involvement of
foreign companies.

I highly agree [ ] lagree [ ] | don'tagree [ ]
Explain:

7/ Effect of applying construction management appears for operating companies in
the field in :

Factors Big Mean Weak

Time

Cost

Quality

8/ Construction industry in Sudan, satisfied the users wishes with:

high |:| Mean |:| Weak |:|
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9/ the development of construction industry in Sudan is clear in:
General sector |:| Private sector |:| General and private |:|
10/ competition in the market of constructional industry in Sudan is in a:

high |:| Mean |:| Weak |:|

11/ Are the rules and inspection affairs put for construction industry in finding new
companies fair:

high [ ] mean [ ] weak [ ] not enough ]

Explain:

12/ Quality concept in construction management is applied in general and private
sector in:

high [ ] mean [ ] weak [ ] notapplied [ ]

13/ how far is risk management concept is applied in construction management:

at high range [ ] in narrow range [ ] inaverage range [ ] not applied[ ]

14/ Security and safety in the construction industry in Sudan( how understood):

at high range |:| narrow rang |:| average range |:|
applied |:|

Third section: The process of planning and scheduling in construction industry
in Sudan:

1/ as to local experience, the process of planning and scheduling in Sudan aims to :

e Apply requirement construction contract.

e Follow construction performance through time and cash flows.

e Revise works according to previous specified planning and take right decision
in suitable time.

e Allabove is correct.
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2/ as the performance of your institute , the effect degree of planning and scheduling
in construction projects in terms of:

Effective factors big | mean | little | nothing

Effective utilization of time factor

Effective utilization of resources and cash flows.

Establishment a clear picture for project performance
from the start.

Responsibilities clarification.

3/ used programmes for planning and scheduling projects generally are:

Primavera [ ] Msproject [ | ExcelSheet [ ] Others [ ]

4/ how do you coordinate and follow up between your time table and the main table
used by the owner .

Daily [ ] weekly [ ] monthly [ htdifferent times [ ]

5/ how frequent management meetings for negotiating and follow up of the project.

Daily [ ] weekly [ ] monthly[ ] atdifferenttimes [ ]

6/ how is planning and follow up carried out in your corporation:

Specialized department part time job others
[ ] [ ] [ ]

Explain:

7/ how do you coordinate and follow up time table decided by planning director with
projects directors and site engineers.

Daily [ ] weekly [ ] monthly [ Intime totime [ ]

8/ how do you need to tabulate materials supply with the preliminary time table and
the updating on construction programme.

Daily[ ] weekly[ ] monthly [ ] fromtimetotime [ ]
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9/ it is very important for the planning engineer or project director to form and idea a
preliminary points as he at first looked in the project documents to put light plan for
suitable planning techniques or methods: With your experience how do you see the
effect of the following points in the concern:

Study points

The degree importance

Very low

low

mean high

Very high

Study of all project documents

Site visit

Project size (activities and
specification)

Put a clear relationship between
project value and achievement time, to
put real profitability.

10/ importance of the process of planning and scheduling of a project is for different

factors, please show how important every factors:

factors

How important

Very low

low

mean

high

Very high

The degree of project complexity

Knowledge of start time and
finishing of the project.

Knowledge project start and hand
over.

Knowledge the necessary time to
start and finish to every activity.

11/ according to your academic and practical experience in construction projects there
are cases when project is delay, the agreed that for the following:

causes

Degree of delaying

Very little

little

mean

high

Very high

Complete design of the project is not
available.

Large number of change orders in the
implementation

differences in Contract documents

no interest for skilled labours
utilization

probable accidents on site.

Bad weather

Not proper understanding between three
parties (owner, engineer and contractor)

Not concerning for legal affairs from
the start.
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12/ these are a lot of construction techniques in planning and scheduling, how is the
experience in your corporation towards:

e Forecasting contract value curve. [ |
e Cumulative percentage value. |:|

e Bar Chart programme|:|

e The good guess method |:|

13/ In planning and scheduling process there are different division of project budget.

As for your experience how important is every budget:

Type of leveling The degree of importance

Very high high mean

high

(operating budget)
Labours — offices — profit — contractors

(annual sales budget).
Main contractor budget.

(capital expendure)
Cost of operating machines.

(cash flow budget).
Expected expendure and reporting company loans

(master budget).
Expectation of difference between profits and
losses.

14/ for a practical and true leveling for any project there are factors to put in mind, As
from your experience evaluate what is being done in your corporation.

factors Extent of application

Very low low mean high

Very high

Preparing expectations for a certain budget.

Determine Company's policy.

Prepare budget from in puts, necessary quantities
for the project compared with preliminary cost with
costing and rate of interest.

Revise the expected budget.

15/ in your firm, when you out the real budget to start construction comparing it with
contract budget, how due find the difference:

high ] mean[ ] weak [ ] no differences [ ]
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16/ there are many implementation plans in the process of planning and scheduling, as
from your experience how far at these plans applied in your institute:

Implementation plans

The extent of the work

Very little

little

mean

high

Very high

Owner implementation plan
(project planning)

Prepare with Tender
contractors ( pretender
planning)

Prepare with main and sub
contractors (pre-contract
planning)

17/ all factors effecting the project implementation depend wholly on the planned

time and that includes general point, as for your experience defined how the important

of this point:

points

The extent of the work

Very little

little

mean

high

Very high

Start and finish of the
milestones stages of the
project.

Length of Holidays

Preliminary and final handing
over of the project.

Taking over works and
materials testing.

18/ write your special comments:
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