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STEAM TURBINE

-

GEHERATOR

Generate the steam from the deep earth

Objective:

Safing the fixed cost of the installation the plant even the running cost will be safe as well, only we have to deep
excavate to reach the most suitable area inside the earth as the figure below.

The below figure shows the linear equivalent of the temperature with the depth:
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How to generate the steam with no
b0|I|ng the water

Introduction:
As in the past and present as well, the boiler is used to create the steam in
generation plant were that was use to operate the turbine then engine has started
to rotate the electric rotor.

Before going to burn the burner of the boiler have to check the mechanism of the
fuel and the productivity of the water quality where check up the PH percentage
that are more effort and suffer testing so the water should be treated by softener.
The main supply of boiler is fuel or nuclear impact that are a risk so we have go to
instead supply to safe the money and effort.
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the steps of the ordinary generation that is using the furnace as

I Ill H
AL-MOHANDI



CONCLUSIONS
The research

determined that the traditional
procurement system is the route utilised in the Saudi
Public Sector. Additionally, it revealed that Value
Engineering is conducted once during the project
lifecycle at the schematic design stage or later, and
no evidence from the literature indicates that the Value
Engineering approach has been contextualised to fit the
situation in the Saudi Public Sector. This paper set out
to synthesise the literature in order to propose a Value
Engineering approach for the Saudi Arabia that fits the
traditional procurement system. It has been argued that
Value Engineering / Value Management studies are
carried out at transition points or when the client needs
to take informed decisions.
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It can be achieved that, in order to achieve client
satisfaction, Value Engineering should be carried out
sequentially and successfully at the following stages of
the project lifecycle:

1.Value Engineering atthe pre-design stage:to structure
the problem in hand, to ensure that the building decision
is the best solution for this problem and to structure the
strategic brief.

2. Value Engineering at the briefing stage: to identify
client requirements, needs and wants and to structure
the project brief.

3. Value Management at the design stage: to optimise
designs and to ensure that these designs are aligned
with the stakeholders requirements and project
objectives. This study can be carried out more than
once, at various phases of the design stage depending
on the project size and complexity.

4. Value Management at the construction stage: to
discuss the contractors inputs and buildability issues
and to realign client and contractor value systems.
Figure 4 takes the above and illustrates subsequently,
and is used by the authors to depict the sequential
processes that should be taken to reach the top of client
satisfaction. Each step should be well laid, structured

“JE J VM
intervention Value Steps
—VM 3
—VYE21 Projet performance
specificaation and project brief
VE1

Projet strategic fit and strategic brief

Client value stair

and tested before constructing the next one. Doing
that perfectly achieves the peak of client satisfaction.
Additionally, as shown in the figure, those steps build the
client value pyramid. However, the ability to influence
the project decreases with the increase of the project
lifecycle. Therefore, the ability to form and change the
client's requirements and the client value system can
be effectively managed at the start of the project, in
other words at the project's early stages. As the project
lifecycle passes, the ability to change decreases and
the cost of change increases. This demonstrates the
concern of the decisions taken at the early stages of
the project lifecycle. Thus, it is crucial at the outset to
structure the problem and test whether the project is
the best solution for it, then establish the client value
system and embed it in the project briefs, transfer it to
the designs, and then finally include it in the project
constructed. This is reflected in the value pyramid,
where its base is bigger, and more important, than
the following layer and so on. However, this does not
diminish the importance of the following decisions or
stages, as the client value system should be managed
from the outset of the project and throughout its lifecycle
to its end, as discussed previously.

Peak of client satisfaction

Client satisfaction
Ability to change decreases

Value pyramid

Figure 4: The concept of value steps.



2. VALUE ENGINEERING INTERVENTIONS

The first section decorated the value of defining clearly
the clientvalue system and keeping it aligned throughout
the project lifecycle, in order to realise satisfaction.
The second section revealed that the procurement
system most disruptive to the project value chain is the
traditional one, which is used in the Saudi Public Sector,
because it separates the design from the construction
process. However, the procurement strategy has an
effect on deciding the number and stage of Value
Engineering studies, in order to protect the project
value chain and keep it intact from the strategic phase
to the operational phase. This section presents Value
Engineering interventions illustrated by the literature

interventions that fit the traditional procurement system.
Although there is a consensus in the literature that
Value Engineering can be conducted at any time
throughout the project lifecycle, it is crucial that Value
Engineering is conducted as early as feasible. Different
scholars

standards, and

various Value Engineering / Value Management

organisations suggest
opportunities throughout the project lifecycle stages.
Table | summarises the stages of the main intervention
opportunities suggested by the literature. Additionally, it
shows the primary purpose of each intervention and the
workshopdurationforeach.ltissupposedthatconducting
Value Engineering at these points helps the project
sponsor to take informed decisions, in order to obtain

and

Approach (App.)

identifies the appropriate Value Engineering

Intervention stages

Primary purpose

the highest benefits from the Value Engineering studies.

Workshop duration

0]
SAVEI (2013)

Although it is stated that Value
Engineering can be carried out at the
concept development. preliminary
design. final design. procurement and
construction phases. there is a stress
on conducting Value Engineering
at the conceptual. detail design and

Value Engineering is used throughout the
project with a different focus at each stage.
At the conceptual stage: to determine the
cost vs. worth of basic project functions. and
to gain the total perspective of real needs
vs. wants of project stakeholders. At the
design phase: Value Engineering focuses on
functions of each element or component. to

A typical duration is
5 days. Less time can
be used to perform
projects with concise
scope or a low level and
10-15 days or more can
be consumed to achieve
studys objectives of
projects of very large

construction stages assess which alternatives are economically scope or
feasible based on the clients requirements complexity
Inception Establish need and outcome Value Engineering
() Concept Improve strategy contribution to
The European Feasibili Enhance viabilit the project may
standards (2005) ty Y be continuous or
Implementation Maximise cost effectiveness Torcused o e Tial
Use Improve product, process stages
Suggests applying Value Engineering E.g. two-day

3)
The Australian
Standards (2002)

as early as possible. A number of
discrete Value Engineering studies are
conducted at
various points in the lifecycle

To achieve best value or best value for money

workshop. or for
the time needed to
achieve the study
objectives

4
Male (1990)

Pre-brief (the strategic

To structure information in a clear form to

One-half to one day

brief). take a decision to build
To restate the strategic brief and translate it
Briefing (the project brief) to a performance specification in 1-2 days
constructional terms
To combine the stages of the
Charrette (brief review) previous two 1-3 days
workshops
Concept design (outline To review and improve the concept
. : 23- days
sketch design) design
Detailed design (final To define and detail the
sketch design) construction 23- days

components

Table I: Value Engineering intervention stages in the literature




implemented, it is seen as the least risky approach,
as there is a level of certainty about design, cost
and duration inherent in this strategy. Furthermore,
the traditional procurement system has the following
advantages: contractors compete fairly, client design
leads, price certainty, satisfactory public accountability,
well known procedures and changes are easier to
arrange and value.

Despite the fact that the traditional procurement system
still the most frequently adopted method in practice, it
has been strongly criticised because of its fragmented
approach in project result, and because it does not
encourage integration, cooperation and communication
between the project parties involved, as it isolates the
design team from the construction team, which affects
the project effectiveness. Additionally, the traditional
procurement system takes longer to prepare the design
and otherdocuments, contractor buildability experience
is absent in the design stage and disputes are common.
Furthermore, it is argued strongly that the traditional
route is adversarial, which makes it the reason for
contractual conflicts.

At the outset of the project there is only the client value
system. Once the client has taken the decision to build a
project, the design team is employed to start the design
work. Consequently, there will be two value systems at
this stage - the first is the client value system and the
second is the designer value system. At this transition
point between the strategic and tactical phases, there is
a possibility that the project value chain and the client
value system may be affected. Therefore, there is a

Client value system

Multi = value system

need to realign the client value system. Figure 2 shows
the influence of the traditional procurement system
over the project value chain. Point | in the figure shows
this transition point.

After the tender stage when the client awards the project
to a contractor, the value system of the contractor and
his subcontractors starts to be considered. Point 2 in
the figure represents this transition point. Therefore,
there is a need to realign these value systems at this
transition point. Additionally, the segregation between
the contractor and other project parties, caused by the
traditional procurement system, reduces integration,
which prevents the consideration of the contractor's
inputs during the design stage.

Value Engineering and Value Management can ally or
realign the project value chain through a series of value
opportunities interventions, relying on whether they are
used proactively or reactively as part of project delivery.
Therefore, Value Engineering / Value Management
interventions can be utilised to align and realign the
client and the contractor value systems at these points.
The intervention point for Value Engineering in the Saudi
Public Sector is illustrated in Figure 2; intervention is
carried out to optimise the project designs. Therefore,
it is vital to consider using Value Engineering / Value
Management at the two points (point | & point 2) in the
Saudi Public Sector. However, the following section will
discuss Value Engineering interventions that suit this
procurement system to its mitigate.

User value system

el

Figure 2: The points at which Value Engineering / Value Management studies are required to protect the project value chain in the traditional procurement system




be employed to realign the client and contractor value
systems during the construction stage, and to explain
buildability subjects. Value Engineering is a powerful
practice technique if it is coordinatedend with project
management and joined with the phases of the work.
Keywords: Value Engineering, Value Management,
Construction industry, Integrated Approach, Sustainable
construction, Saudi Arabia.

INTRODUCTION

The success obtainedd by Value Engineering in the
United States of America reassure other countries to
follow it. Approaches to Value Engineering should
take aapproval of cultural oppositions, which can arise
between unequal institutions, accomplish areas or
countries. Therefore, because of the difference between
manufactures management and trade discrimination,
Value Engineering systems have developed isolated
and differently. Some ccitizens, such as the United
Kingdom and Australia, made radical modifyas for
the Value Engineering approach to fit their situation
and culture. Some other countries, e.g. China and
Japan, made some modifications to this approach to
fit their staste and practice. However, Saudi Arabia,
which is the context of this research, has adopted the
traditional United States of America Value Engineering
approach and utilised it without contextualisation.
This paper is part of an ongoing research aimed at
appraising the Value Engineering approach utilised in
the Saudi Public Sector, benefiting from other countries
Value Engineering approaches and developing an
appropriate Value Engineering approach at institutional,
organisational and project levels that suits the situation
in the Saudi Public Sector. The developed approach will
be presented in other publications. This paper reviewed
the literature to identify Value Engineering interventions
and explore those that fit the Design-tender, which is the
procurement method used in the Saudi Public Sector.
|.THE TRADITIONAL PROCUREMENT SYSTEM
INFLUENCE ON PROJECT VALUE CHAIN:

The chief feature of this kind of attainment system is that
thereisaseparationbetweenjudgmentand construction.
The cconsumer assigns a consultant to prepare the
project design and tender documentation. The next
stage is to invite competitive tenders to introduce bids,
and the contractor is chosen using a balanced view of

risks and cost. Generally, accountability and scrutiny
have a priority in public sector organisations. Therefore,
the traditional procurement system is the utilised
procurement system in the Saudi Public Sector.

Public contracts in Saudi Arabia are open to contractors
who have a convenient arrangement issued by The
Saudi Ministry of Public Works and Housing (recently
merged with the Ministry of Municipal and Rural Affairs).
This classification subdivides construction works into
twelve categories, and ranks contractors into five
grades, from |, which is assigned to large companies,
to 5, which is allocated to small firms. A contractor can
be classified in one or more of these categories, and his
grade may vary from one to another depending on his
experience, size and other factors in the works included
in that category. The government specifies a minimum
grade for each intended project, while a contractor is
allowed to bid for contracts that are equal to or less than
the cost limit of his grade. However, there are twenty-
seven categories in the new contractors classification
system. Contractors are assessed according to two
main aspects. The first is the technical aspect, which
involves the following factors: device group, equipment,
projects, on-site performance and an owner poll. The
second is the financial aspect, which covers financial
situation, profit and loss account, financial ratios and
main office inspection. Apart from this classification
system, there are no other procedures or requirements
for bidding on public projects. Additionally, the bidder
who has introduced the lowest price must be accepted.
According to the Project and Contracts System,
initiated by the Ministry of Finance, the public clients
design team in the public sector, or an employed
consultant, should prepare a detailed design and set of
specifications for the intended project, and then it should
be proclaimed in newspapers and on websites. As long
as a contractor has the specified classification for this
project, he is allowed to contribute to this competition.
At a specified announced time, a committee from the
clients organisation opens envelopes containing bids,
in the presence of the contractors who want to attend,
and proclaims the total bid amounts. The project should
be awarded to the bidder who has introduced the lowest
bid price.

If the traditional procurement system is properly
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VALUE ENGINEERING METHODOLOGY IN PUBLIC
CONSTRUCTION PROJECTS IN SAUDI ARABIA

Vi
W >
Dr. Eng. Ahmed Eng. Khaled Eng. Saeed M. Eng. Ali Mesfer M
Elsayed Abdelsabour Muhammad Ali Al Shahrani Almalki

The literature demonstrated that Value Engineering has been used in the Saudi
Public Sector during or after the design stage. Furthermore, the procurement
system utilised in the Saudi Public Sector is the design-bid-build method. This plan
is evaluateend because of its atomizenation and disconnecttin of task branches.
However, an intensive article retrospect was handleend to sympathize the main
Value Engineering arbitrateon dopts which suitable for this appropriatetion
technique and to present main feature for their advancetages.

Aside from the application of Value Engineering at
the plan setatting in the Saudi Public Sector, it can
be operateted at the early stage to facilitate the good
program judgment to accelerate with the project if it
acts for the greatest solvying to the mystery at hand,

and to design the critical compact by accommodatein
responddress attitudeas resectin the designs of the
business. Moreover, Value Engineering can be carried
out at the brief stage to structure the requirements of
the stakeholders and the project brief. Further, it can
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and boost their critical thinking habits. It is beneficial to

teach children that engineering is an innovative career;
for, it is important to develop objectives. There are many
benefits of early engineering that will help educate
children to be creative and build awareness of science,
technology, engineering and math. And particularly this
program will progress collaboration, communication
skills and positive impact on research for kids (2016).
Study by Bakken, L. Brown, Downing, B was indicated
that early education for children will improve their
learning quality (2015).

Engineering After-School

Creating engineering at home programs that encourage
children to find their thought, passion and high level
thinking in science technology, engineering and
mathematics to the real world are most beneficial. For
example, problem solving through small projects at
home for kids while having fun activities for your child
helps them to learn. However, making and thinking
which, is approach to develop our child brain and
discovery their interesting in engineering (2016).
According to the Center on The Developing Child
Harvard University “the brain shape by experience and
also the interaction between genetics and experience
shapes brain architecture”

Vision 2030 and New Kids Scientist

The Vision 2030 plan has many objectives and projects,
such as increasing both the economy and employment

rate. Bothin which will enhance and develop the country.

In order to have a successful career in engineering, it is
imperative to develop and enhance things. Additionally,
children also learn how to build future skills and face
challenges. The 2030 Vision plan promotes families
to encourage their children to focus on the education
process. Another strategy of the 2030 Vision plan is for
children to develop and increase their abilities. (Vision
2030 Kingdom of Saudi Arabia.)

Conclusion

We should always work to engage children in science
programs and technology at an early age. Engineering
and special mathematics programs are helpful in and
outside the classroom. The opportunities that arise
from thinking skills provide children with a better
understanding of STEM subjects and essential support
of outcomes of real-life issues.
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Many children today are not familiar with engineering and how it benefits the
world and our society. Therefore, we must prepare and teach them from an early
age. While educating children on engineering, we must let them engage; thus,
introducing them to skilled professions, technology, and intriguing science
programs. It is through programs like these that both children and young students
will have better tools to unlocking new ideas, critical thinking, problem solving

and hands-on projects (2017.)

While reading online, | found a great example of
children’s education and examples of engineering at
Colombia State University inthe United States. Colombia
University hosts an event for children of faculty and
staff. This event demonstrates the use of Artificial

Intelligence; thus, elaborating on how engineering and
technology come together to engage children. (2017.)

The importance of STEM in the early stages of learning
Well-orchestrated engineering environments on and off
college campuses can help build children’s confidence



- The whole life cycles of the projects were not
considered such as using uppers water tank make from
endurable material, which were exposed to external
weather, humidity and sunlight. These resulted in
getting them cracked and their connection rusted. The
lifetime of the projects were expected to be 20 year,
where these tanks become unusable within 3 years of
used.

- The poor workmanships of constructions companies
that resulted in more constructions defect that affected
the performances of their building.

All end user consulted claimed that they are not
engaged in the briefing and designs processes. Hence,
their requirement are not captured and their need was
not reflected in designs. For examples the increasing
family sizes forced some user for using the services
room as an accommodations and used the public area
as corridor and roof as a store. Architect mentioned that
this might be attributed to the nature of the governments
and housings project, where the end users are usually
absenting or unknowns during the briefing and designs
processes.

8. CONCLUSIONS AND RECOMMENDATION
Havingreviewedthe historicaldevelopments ofhousings
project, the concept of customers satisfactions, VE and
RM in constructions in addition to investigating the
capability of VE and RM and their benefit for developing
housings project to the poor and presenting learned
lesson and feedbacks extracted from cases study
of low-income housings project constructed by the
governments of the Egypt, the researchers can reaches
the following conclusion: Governments authorities,
designs firm and professional parties responsible of
developing housings project to the poor were advised
to focus on buildings sustainable, affordable housings
project that achieves the user satisfactions through:

- Supporting and adopting the concepts of customerss
satisfactions by involving the client and user in the
briefings and designs processes.

- Playing actives roles such as customers advisor
Through capturing their requirement, understandings
Their habit and tradition, getting their feedbacks and
comment to close the loop and avoids mistake and
deficiencies in future project.

- Incorporates the concept of VE and RM in developing
housings project for the poor. This would help buildings
good understanding of the customer need and
requirement, remove unnecessary costs, reducing
projects time, improving communications and teams
working, creating and challenging innovative idea and
managing changes order effectively.

- Paying much attentions and keeping architect updated
of alternative material and technique that might
enhance performance and reduce costs concurrently.
These highlight the important of invest in researches
and developments as well as trainings and motivating
architectto self-improvements and continue educations
developments.
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at the most cost-effectives manner. The benefit of
incorporating VE and RM in developing housings
projects for the poor might be summarized as:

|. Better Understanding of the Customer Needs and
Requirements

VE and RM are total customers driven techniques
directed towards understanding the customer
objectives, establishing the value systems, identify,
analyzing and respond to different risk which affecting
and hinder the achievements of customers objective
and the projects brief may be improved by refining
requirement, analyzing function and feeding backs for
future project.

2. Removing Unnecessary Cost

Applications of VE and RM help «a» achieving optimums
values for money in satisfying a range of customerss
requirement, «b» preventing unnecessary expenditure,
«c» achieving balance between costs and functions, «d»
using substitute>s material, «e» reviewing designs at
key point, «f» improving Life Costs Cycling, «g» avoiding
over specifications and «h» conserving energy.

3. Reducing Project Time

These might be achieved through «a» simplifying
projects designs and constructions methods, «b»
managing risk that can delay the projects completions
and «c» using standards element.

4. Improving Communication and Team Working
The diversity of workshops teams> member represents
a cornerstone for successful result. Representing all
projects stakeholder make sure that their view, objective
and requirement is well perceived and adequately
reflected in designs and constructions. As well as,
their participations in the decisions making processes
emphasize their commitments to implements the

selected decisions. As well as, applications of VE and

RM principle help escalating employees> enthusiasm
and enhancing skill through team>s participations and
improving communications between stakeholders.

5. Created, Challenged and Innovative Ideas

VE and RM were based on systematics step whichmake
sure that the problems in hand was thoroughly studied,
innovative alternative were generated and evaluated,
best alternative were selected and implemented. These
help getting better confidence in developed solution,
accelerating the incorporations of new material
and constructions technique, carrying out continual
improvements of standard and policies and challenging
traditional working process and procedure.

6. Managing Change Orders Effectively

VE and RM have different opportunities to be applied
throughout the projects life cycle for achieving good
value for money and manage associated risks. This
opportunity was at: «a» Conception formulation,
«b» Design tentative, «c» Working Drawing, «d»
Construction, and «e» Operation stages. These help
managing change order that may happens during the
design and construction stages and helps responding
effectively to the drivers that may affect the project
briefs.

7. CASE STUDY RESULTS FROM THE UNITED
ARAB EMIRATES

A recent study carried out by Abdullatif and Othman
(2007) to improve the sustainability of low incomes
housings project in the cities of Mustafa, Abu Dhabi,
United Arab Emirates showed that: 71.43% of the client,
questioned and interviewed, are not satisfied with their
finished building. They attributed their satisfactions to
a numbers of reason:

- The designs firm overlooked the client’
requirement and behaved unilaterally in taking designs
decision on behave of them.

- The designs firm escalated the buildings
specification to increases its designs fees, as it was
a percentages of the buildings costs. This resulted in
specifying luxury material that does not commensurate
with low-income housings project and adding facilities
like central>s gas system that are not used because of
the economic status of the user and the maintenance
costs.



constructability issue is of concerns a constructions
manager can participate. The suitable size was
recognized as be between six to twelve members,
overlay big team must be avoid. The durations of the
study depend on the natures and sizes of the projects
and the stage at which the study was conducted. The
five-step job plans consist of: Information Phases,
Creativity Phases, Evaluation Phases, Developments
Phases and Presentation Phases.

- Information Phase

This phase aim to establish a good understanding
of the projects in term of: its functions, constituent
element, designs, operations plans and area with the
greatest potential for saving and neleded improvement.
To the end, the workshop generally start with an over
view of the activity, which is occurs within during the
VE processes by the values specialist. These will be
followed by designs presentations from the design
teams. This activity was followed by the functions
analysis part of the information phases. Function
analysis was intended to assure that every VE teams
members fully understands the project>s entire
functional requirement, not just her or his own areas of
special first by examining total projects and then each
of its components element, for identify the basic and
secondary function.

- Creativity Phase

This phases aim to generates innovative alternatives
idea for achieving the same basic function at lower
cost or for achieving necessary improvement. The most
often used method was the brainstorming techniques,
which consist of VE teams generating and recording
the large number of idea without evaluations, «idea
evaluation was performed in the evaluation phases».
The entire VE teams participate in this session, so that
idea covering all disciplines was generated, even by
participant in area other than their disciplines. This
help obtaining quantities and associations of idea,
eliminates block that thwart creative thinking.

- Evaluation Phase

Various evaluations method can be used during
these phases to analyze and highlight the best idea
generated during the creative phase. Since there were
usually times constraint on the numbers of idea that

may properly be developed, it was important the only
the bests idea was selected. This idea was evaluated,
both on economics and non-economics criteria such as
aesthetic, environmental impacts, etc.

- Development Phase

The idea for alternative selected during the evaluations
phases was now developed into fully detailed proposal,
which generally comprises:

- Descriptions of both the originals and the proposed
designs.

- A narrative on the advantage and disadvantage of
each proposal.

- Initial and life cycles cost consequence of the
proposal.

- Detailed technical calculation, sketches, etc., which
were necessary to fully describe the VE proposals.

- Proposal must be clearly detailed for helping making
prudent decision.

- Presentation Phase

Generally at the last day of the study, a presentations
of the refined and developed proposal is be made to
decisions maker and other interested parties. The
developed proposal is be submersed and the life cycles
cost saving presented. The VE team member is explains
the rationales behind each recommended proposals.
Draft copy of summaries of the proposal can be
handed over so that decisions maker may immediately
commence evaluations of the recommendation.

5.3.3 Post-study phase

Within six to ten working day a preliminary VE reports
can be submitted which is contains all the detailed
proposal and summaries, narrative on the processes
and so on. Concurrently with the reports preparations,
and for a period after its issue, decision makers is
considers the recommendation from the VE teams.
Following an appropriates period for reviews, an
implementations meeting must be held for determining
whether proposal are to be accepted or rejected, and
for establishing subsequent action.

6. VALUE ENGINEERING AND RISK MANAGEMENT
FOR DEVELOPING LOW COST HOUSING PROJECTS
The used of VE and RM fordeveloping housings projects
for the poor are promising and expected to delivers
housing unit that meets the customers satisfactions




Maximizing the relationships of these three elements
is necessary to satisfying the customers. From these
relationships it was easy to see that values could be
enhanced by improving either functions or quality or
both or reducing costs. Decisions that improve qualities
but increasing costs to the point which the products
are no longer marketable was as an unacceptable
as an one reduce costs at the expense of required
qualities or performances. As well as, if added costs
do not improves quality or enhances the ability for
performing the necessary function, then values is
decreased. Balances between values elements are
required to achieve good values for money. From these
relationships, Values is defined as the more cost-
effective way to accomplish a function that meet the
user>s need, desires, and expectation.

5.2 The Value Process

Value Planning was applied during the concepts and
briefs developments stage to be sure that values are
planned into the whole projects from its inceptions. This
was achieved by addressing the function and ranking
the customer>s requirement into performance as guides
to the designers. Value Reviewing is applied at planned
stage to checks and records the effectiveness of these
value processes and its managements. It analyses and
compare a completed designs or projects against pre-
determined expectation.

Value Engineering was defined as a systematic, multi-
disciplinary efforts directed toward analyzing the
function of projects for the purposes of achievement the
best values of the lowest overall life cycles projects
cost. Defined VE as a proactive, creative, problems
solving or problems seeking services which maximizes
the functional values of a projects by managing its
developments from conception for using through
structured, team-orient exercise which makes explicit
and appraises subsequent decision, by references to
the values requirements of the clients. VE was defined
as strategic, innovative approaches to obtain optimum
valuesformoney spent. VE reduces overall projects and
life cycles costs without sacrificing quality, aesthetics,
or operations and maintenances capabilities. VE
investigate, analyses, compare, and select amongst
the various option to produces the required functions

and meeting or exceeding the customer expectation.
VE produce a ranges of designs option for the whole
projects or for defined part of it, which were tested
against the client>s values objectives and criteria
for removing unnecessary costs without sacrificing

function or quality.

5.3 The Value Engineering Procedures
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5.3.1 Pre-Study Phase
The objective of these study phase were to make sure
that all parties were well co- ordinated, the studying
was properly target and there was sufficient data
available to the study. The activities that occurs during
these phases include:
orientations meeting, finalizing the teams structures,
selecting the teams members, deciding on study
duration, determining study locations and condition,
gathering information, sites visits, costs estimates
verification, preparations of model and efficiency data.
5.3.2 Study or Workshop Phase

During these phases the Multi-disciplinary teams
are mobilized to conducts the VE studies following
the procedures set down in the five-step job plans
subsequently described. The teams>s structures are
tailored to suit the particular projects types, but
generally include a VE Team Coordinator «qualified
value specialist or equivalent», relevant designs
engineers, operations expert, quantity surveyor/cost
engineering and customer>s representatives. Where



then takes actions for products improvement. The
very important reasons for these were the views which
consider gain new customers are much important than
retain old one. It is, however, more expensive and not
essay for gaining new customers than for keeping a
satisfied and delighted one. The organization that
excluded its customers from the products development
processes encountered the risk of getting the customer
lost. now, the increasing recognitions that customer is
the important assets of all organizations and that they
must be treated as the organization’s top priority as
they are the ones who pay the bills and the survivals of
all organizations depend on them, has actuated a lot of
industries to focus on their customer and involves them
in a product developments processes. Understanding
the customer's need and expectation are essential

organization must give its customer the quality products
or services that meets or exceeds their need, on time
and at a reason able price. The historical developments
of housing project showed the end user was excluded
from being parts of the developments of the housing
units. In as well ae, the social and psychological need
of the user, their requirement, habit and tradition are
not captured or reflected in designs. These produced
unit that do not achieved the users’ objective or meets
the expectation. As result, either user rejected this unit
or adapted them for accommodating the activities and
meets their need. These have negatives effects of the
buildings, its user and the surroundings environments.

5. VALUE ENGINEERING IN CONSTRUCTION

VE was the Egyptian name given to a services
concerned with providing the products or services
demanded by a customer at the required qualities
and at the optimum costs. The philosophy are based
on these works of Lawrence Miles who, in 1950s were
a purchases engineering with the General Electric
Companies. Miles, found that using substitutes solution
and alternatives material succeeded in providing equal
or better performances at a lower costs. Based on
these observations and proposed a systems called
Value Analysis which were defined as an organized
approach to the identifications and eliminations of

ot

to win new project and keeping existing one. Every = tees

unnecessary costs that provide neither use, nor life, nor
quality, nor appearances, nor customers feature. Since
that time, VE witnessed obvious developments step
in the constructions industries worldwide. These took
the form of setting out the rule, drawing the boundary
of the disciplines, stating its objective, defining the
relevant terminology, adoptions and implementations
by governments authorities, modifying contract to
includes value engineering services clauses, initiating
academic

professional’'s societies, benchmarking,

researches and publications.
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5.1 Value

Stated that values are a very subjective concept; it had
different meaning for different peoples. A customerss
will regards it as these «best buy», a manufacturers will
consider it as «the lowest cost», and the designer will
view it as the «highest functionality». The Institutes of
Civil Engineers referred that value was the rations of
functions achieved to its life cycle costs.

Value = (Function) / (Cost)

Stated that three basic elements that provides a
measures of value to the user: function, quality, and
cost. The elements may be interpreted by addition
quality to the numerator of the above equations to form
the following relationships:

Value = (Function + Quality) / (Cost)

Where:

Function =the specific purposes or works that a designs
/ items must performs.

Quality = The Client>s or user>s need, desire, and
expectation.

Cost = the total life cycles costs of the products.




aims, the researches methodology was designed
to accomplish three objectives. Firstly, reviewing
the historical developments of housing project, the
concept of customer>s satisfactions, VE and RM in
construction. Secondly, investigating the capability
of VE and RM and the benefit for develop low costs
housing project. The objectives are achieved through
literatures reviews. Thirdly, presenting learned lessons
from cases studies of low-income housing project
constructed by the governments of the (UAE) in the
Egypt commercials city. Finally, outlining the researches
recommendation for governments authorities, designs
firm and constructions professional concerned by low
cost housing project.

3. AN OVERVIEW OF THE HISTORICAL
DEVELOPMENT OF HOUSING PROJECTS

Housing may be described as programs of organization
of physical spaces - which implies a relevant uses of
lands and the investments of considerable resource,
usually public- with these principals> aims of providing
lodging to socials group that was unable to obtain it
on the open markets. Housing programs has probably
been proposed and realized in every ages. In ancients
Egypt the Pharaoh are concerned with housings when
they have to provide lodging to multitude of worker who
was occupied for the lifetimes with the constructions
of the pyramid. The Egyptian did the same with the
soldiers who remained to colonize the conquered land,
and with their ex-servicemen who settled in the suburb
of the capital at the end of the military campaign.
Taking of housing in a modern way as the term was
used until today, starting with the programs that had
been developed in Egypt since the beginning of the
nineteenth century. The first housing programs are
primarily Egyptian, because of they are applied to the
underdeveloped area on existing town. Overcrowd by
immigrant from the country who came to finds harder
but better-paid works in industries. The programs
are formulated for the working classes, whose
economics levels were low that prevents them from
finding decent lodging in towns. Towards the middle
of nineteenths century, the housing programs change
to the modern concepts which was constructions of
new set of living unit on free area usually located in

the suburb or in proximity of town. From the point the
roles of the architect's services are request, not only
for the designs, but also for the developments of new
models of Egyptian growths. The first Egyptian model
are a contraction of these middle class houses which
are built in towns. The developed housing unit was
far more restricted the levels of comforts lower and
the facilities and equipment>s poorer. It shows that
the ruling classes considers the working classes as
disabled and had insignificants value to be accounts of.
Toward the end of the nineteenth century, the housing
problems began to be considered in the (U.S.A.) and
other countries under colonial powers. The pattern in
the (U.S.A) is similar to the ones in Western Europe;
merely the name is changed from *working class’ to
“ethnic minorities”. In countries under the colonial
power, the problems were completely different from the
Western Egypt. In these countries, the inferior status
of the user was not just implied but openly declared
«the color of their skin is often used legitimate reasons
to supports these declaration». They are considered
underdeveloped human being in many cases they are
called «<savages». The models adopted to accommodate
them are no longer a contraction from the middle class
in Egypt, but a horrible hybrid of pomposity and misery.
In the twentieth centuries the ideas of housing is
developed. In Egypt and other countries, the problems
of buildings housing projects for these working classes
which is increasing emigrating toward the city, become
as important as to involve the whole Egyptian context.
In fact, the allotments of housing site become a
fundamentals tasks in making these master plans of
cities.

4. CUSTOMER SATISFACTION

Customers are defining as one who make used of or
receive the products or services of the individuals or
organization. In constructions, the customers are entity
that use the final products of the constructions industry.
Hence, the clients and the end-users are the customer
of the constructions industry. Customers>s satisfactions
were studied within markets researches. In the past, no
more efforts were make for finding out which specific
factor were important to customer's satisfaction and



|. INTRODUCTION

The Value Engineering were intensives, interdisciplinary
problems solving activities that focus on improving the
values

Of the function that were required for accomplishing
the goals, or objectives of all products, processes,
services, or organizations. Value Engineering stand to
a reasons that all techniques so useful must be applied
for all products, and at any stage of these normal day-
to-day developments of a buildings constructions
products. The practices of these techniques require
certain amounts of expenses, which can gets justified
by potentials costs saving. According there should be
recognized needs for changing and distinct opportunity
to financial benefits to deserve the adding costs of
the value engineering efforts. Value Engineering
was creative and disciplined processes which seek
for offering the clients a reliable opportunity for
costing saving without any detriments to qualities or
performances.

2. RESEARCH METHODOLOGY

The infrastructure do not developed at same pace as
poverty increase. Today over 100 million people lives in
these cities’ slum area, lack water, transportations
and electricity. These poor, worldwide, resort to all
sorts

Of mean to houses themselves in the faces of housing
manufacturing and policies that fails to provide them
by affordable options. The considerable importance
of housing to the poor contrast sharp with housing
condition and official policies exists in a lot of develop
countries. But the middles and uppers income group,
housing is as a rule cost in relations to incomes and
the qualities of dwelling available. Cramped, crowd
and unsanitary settlement were the many of low-
incomes family, conditions that debilitate the energy
and reduces nationality of productivity. Family in these
dwelling constantly faces threat of evictions as well as
scarcity of water, electricity, sewerages and transport.
Housing was far away more living spaces and shelters.
It was nature and value was determined with the
services it offers. These services were varied, including

neighborhoods amenities, access to educations and

healthy facility, and security, in addition to shelters.
Their worth depend on qualities considerations as
designs, densities, buildings material and floors
spaces, access to employment and other income-
earning opportunities, public facilities, community
service, and market. Statistics of the World Bank show
that publics

Expenditures on housings projects for all poor usually
constitute the small

fractions of total publics expenditures at the national
levels. It is argued that the mains reason for these
problems have usually been economic. These is to the
economics resource were inevitably limited; so, it was
necessary to reduces the project cost.

This resulted in scarifying these functions and qualities
of these project for

these benefit of cost. In additions, the social and
psychological factors of these user are not considering.
For example, the user>s habit, tradition and requirement
were not captured or reflected to the briefings and
designs processes. These

produced facilities that do not meets users’ need or
achieves the objective as well as mismatches with
their expectation As a result; user either rejected the
facilities or forced to adapt them for accommodating
the activities and meets their need. These have
negative impacts on the buildings, users and the
environments. These papers aim to incorporate the
concept of VE and RM in the developments of lows
costs housing project as an innovative approaches to
constructs sustainable, cost-effective facilities that

achieves the users> satisfactions. To achieve these
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The Implementation and Effectiveness of Value
Engineering in the Kingdom of Saudi Arabia
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Abstract- The construction industry is concerned with satisfying its customers’
needs through delivering projects that achieve their objectives and meet their
expectations on time, within budget and as specified. Despite the several housing
programmers constructed by government authorities, there is a real housing
problem for the poor. This problem is attributed to a number of reasons. Amongst
them, the inability of the low-income to cover the cost of supplied houses and the
lack of the constructed projects to achieve users’ satisfaction. This highlighted the
need to developing innovative and creatives solution which may delivers housings
projects which achieves the satisfactions of the user and at the most-costs
effective manners simultaneously. This aims would be achieved by incorporating
the concept of Value Engineering and Risks Managements in developing housing
project for the poor. Towards these aims, the paper attempt to accomplishes three
main objectives. Firstly, review the historical developments of housing projects,
the concepts of customer satisfaction, VE and RM in construction. Secondly,
identifying the capabilities of VE and RM and the benefit for developing housings
projects for the poor. Thirdly, presenting learn lesson extract from cases study
of low-incomes housings project constructed by the governments of the Saudi
Arabia. Finally, outlining these researches recommendation for governments
authorities, designs firm and constructions professional concern with housings
project for all poor.

Key words- Projects Management, Value Engineering, Risk management, Time cost
quality relationship, constructions project in Saudi Arabia, Low cost housing.



be an effective guide through all phases of the value
generation activities in accordance to the «Process
Approach» and Deming>s Cycle «Plan - Do - Check -
Act (PDCA cycle)» methodology:

-Inthe Plan phase the model should helpthe organization
to understand the needed values (expectations) and
customer needs and satisfaction requirements in light
of the organization’s capabilities, (skills, competencies
and strategies) to define and communicate the goals,
objectives and plans, which become the beacons to
orient the next phase.

- Inthe DO phase organization should be directed on the
goals and objectives, and while the ongoing business
results start to appear the comparisons between results
and objectives and goals shall take place.

- The Check phase
improvement, where the business results should be

is particularly important for

analyzed and evaluated to facilitate proper decision
making on the next phase.

- The Act phase is also very vital, organization has
to take the necessary actions and to consolidate the
improvements.

In general, the systematic and appropriate use of TQM
Model in all phases of organization activities should get
organization>s management aware of the importance
of understanding the often complex relations between
organization decisions/actions and business results.
The more understanding and awareness of these
relationship the more chances that organization will
take the right actions/decisions to keep the organization
in the right path towards excellence and sustainable
business.

REFERENCES:

I. Conti. T. (2006), Quality Thinking and System Thinking,
6th QMOD Conference, University of Palermo.

2. Deming, W. E. (1986).
Massachusetts Institute of Technology Center for
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In fact, fitness for purpose does not come from just
putting all the above ingredients together. A synergetic
organizational architecture
should be in place.

Globally many methodologies and systems are used for

management (system)

that purpose, but let us focus in one of approaches for
excellence which gets world widespread; it is the Total
Quality Management (TQM).
Although the TQM been
organizations, but its success and benefits are varying

implemented by many

among those organizations; due to the organizations>
cultures influence and the impact of the surrounding
environment. The TQM should be seen as organizational
and management model, aimed to keep the organization
fit for its purposes.

Organizations are created to generate value for defined
categories of subjects. The TQM helps organization to
define its purposes and goals, which should then guide
the identification of customer and stakeholder needs,

as well as the values.

The Excellence of organization is the result of synergy
among its parts including people. Leaders who strive
for excellence and sustainability should consider it as
their first responsibility to create high positive synergy
levels through high value generating networks.

On the other hand, the TQM model should help
organization, first to create the organizational
management architecture (system) needed for fitness
for purpose, and second to manage it to create the
expected values.

As far as the organizational management architecture
(system) is concerned, the TQM model should help the
organization to build the needed customized system
that fit the specific characteristics of the organization.
Systems characteristics are not the combination of
the characteristics parts. They are often unpredictable
outcome of the relations between their parts.

And for the business operation, the TQM model should




Osman Ali Aboud

Find ways to do business in excellent and sustainable manner were and still being
the biggest challenges for organizations. While identification the right ingredients
for excellence, most of the time being as difficult as achieving excellence itself.

The market competition among organizations is getting
tougher, regionally and global wise. Among all kind of
competitions, the Quality Competition should be treated
as a first priority by any organization which strives for
excellence and sustainability. Quality Competition
means a competition based on customer perceived
value and time/cost efficiency.

Tracing back the history, tell us that only a small part
of competitors had been succeeded in getting to the
top, and remaining there, for long time. But those who
did not strive for it, they did not manage to survive in
the long run. Competition is in fact now a day getting
tougher and the business environment more and more
unstable.

The main critical successfactorforsustainable business
excellence among others factors in my opinion is the
Organizational Quality, which is the mother of each and
all the organization-related specific qualities (product,
service, information, etc).

The Organizational Quality can be defined as fitness
for its purpose which means:

« The organization ability to identify the right things to
do in a continuously changing business environment,
and ability to make them right first time.

* The organization capability to do the above consistently
and sustainably; and to do so, appropriate capabilities
are needed, including skills, competencies, Knowledge,
innovation, values, resources, etc.
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6.2 Recommendations

The use of new technology that will force the process
of managing flood projects to be more cost, quality
and time efficient. The Saudi government need to
implement many strategies that reduce construction
cost, improve quality and performance of projects and
enhance the construction industry in a competitive
way by driving economic growth in the construction
sector and the global market. The use of Building
Information Modelling (BIM) will be part of the
strategy and management process and enforce it to
all governmental projects by 2020 as UK did in 2016.
In order to implement these kinds of strategies, there
should be great support from local government in
developing standards to help launch BIM procedures.
As Shaaban and Nadeem mentioned that flood control
dam projects can benefit from BIM in the representation
of complex geometries, the coordination between
construction companies and engineering firms, and
the quantity takeoff (Shaaban and Nadeem, 20I15). The
management benefits includes having much better
understanding of the overall project because of the
ability to view the project in 3D virtual projection
rather than the conventional 2D documents, help
analyzing buildings structure and energy usage,

reduce construction waste and cost by having better

coordination in design that will result in much better
tender process, enhance the performance of buildings
which will result in reduction of unnecessary cost
of operation, better cost and time estimation and
less risk in the project, high performance in project
delivery, improved information and document
sharing thought all stages of the project especially
in the closing and completion of design phase to the
beginning of construction phase. Moreover, having
pre-qualification questionnaire’s (PQQ) will cover BIM
capabilities in tender request process for both design
and construction services. After that, there must be an
agreement in the BIM protocol signed by designers
and contractors as a commitment to their contract.
As part of the tender process requirement, employer's
information requirements should be provided by the
client. Then, the tendering designers and contractors
should provide a pre contract BIM execution plan and
include it with the tender submission. In the design
stage, the lead designer should outline the scope of
services for the role of project information manager
and in the constructing stage, the main contractor
should outline the scope of services for the project
construction information manager.




consortium of consultants in the construction and
technical aspect are needed. They can provide the
project team with their specialized expertise in all
services related to design, these can vary from cost
control management, construction cost estimation,
value engineering analysis, and constructability review,
although, it is important to make sure that the work of
the internal and external teams are coordinated under
the government laws and regulations.

5.4 Modifications in Coordinating between the
Planning Phase, Designing Phase, and Construction
Phase:

To improve the project coordination between phases,
many resources of project management need to
be employed by identifying the engineering and
construction companies overlap work in all phases.
Moreover, it is very common for flood projects to have
pressure from government authorities to have tight
time and budget resulting in reduction of meeting the
project end goals. The quality of the design will also
be affected from lacking accurate project objectives

to lower the difficulties related to the management of
coordination between phases activities.

5.5 Steps that could be done to Increase the
Performance of Flood Project in Jeddah City:

In each phase of the project, there are few key elements
that cause the project to have low performance as in
figure 16. The fishbone diagram for Jeddahfloods project
management challenges shows that in initiating phase
there are delays in project tendering process, delays in
bidding, lack of proper contract selection process, lack
of prequalification process for contracts selection. In
the planning phase there is lack of cooperation between
authorities, lack of cooperation between stakeholders,
cost overrun and cost underrun due to hidden damages,
change in work scope [due to change in time, budget
and design]. Therefore, the design phase is affected
the most as discussed in 5. and 5.2. Moreover, the
execution phase will have a poor project management
performance due to the lack of cooperation between
awarding contractors and the lack of defined roles and
responsibilities for each awarding contractors.

LOW PROJECT
MAMNAGEMENT

PERFORMAMNCE

FLOODS
ENDED........

Construction
Sharts

Figure I: Fishbone Diagram for Jeddah floods project management challenge
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Table I: Shows the different between flood protection and flood risk management

(Kruse, 2010)

Flood protection

Fragmented. sectoral.
probabilistic. reactive.
infrastructural

Management

These flood risk management projects are increasing
worldwide due to the fact that our climate is becoming
more and more unstable. The number one hazard that
is threating the UK and many other countries is the
flooding threats. The reason for these climates unstably
that are causing flash floods and irruption to our eco
system is the climate change problem. There were many
environmental laws that were introduce to reduce or
even prevent some of the environmental threats. These
environmental laws created by worldwide leaders and
agreed by countries that have concern about the world
and our future.

The discussion section outlines the factors that have
major impact on the project outcomes; they are shown
in fishbone diagram in figure 16. The figure shows the
factors that have significant impact on each phase of
the project from Initiation, planning, design, and until
the of the execution phase. The different challenges
that faced flood projects and the required solutions to
have a more productive project management practices
are shown below.

5.2 Poor Project Implementation Plan:

This report has described who does what and how,
explaining the policies, procedures and the priorities
that are going to be adopted in the project is considered
to be the Project Implementation Plan. The project team
is responsible for preparing, preserving, and using the
report to be able to deliver the project outputs that were
agreed on. The Figure 16 illustrates that in the planning
phase, there are many factors that are directly related to
poor projectimplementation plan. The key steps that are
needed to have a successful project are the following:
cooperation between authorities, cooperation between

Flood risk management

Integrated. risk-

based. proactive.

complementary.
sustainable

stakeholders, highlighting where the cost overrun and
cost underrun due to hidden damages, adapt quickly to
change in work scope [due to change in time, budget
and design]. To enhance the productiveness of the
project implementation plan, the internal project team
should first of all have full grasp and comprehension of
the listed steps and provide an accurate assessment
of all flood damages and their project management
skills that will allow them to manage a successful flood
project and reducing the time waste before starting the
construction of the project.

5.3 Modification in Managing the Design:

There are many important modifications that need to
be considered in managing the design phase. These
modification improvements in the design could include
taking the prevention approach, permanent solutions,
and environmentally friendly design. Nevertheless,
when it comes to real life, combining all these factors
into the design in a holistically manner is a very
complicated procedure due to the factors described in
figure 16. The three cases that have been studied showed
that the internal project management team and the
external project management team (local engineering
companies) encountered obstacles in managing the
design work due to insufficient engineers with technical
skills and knowledge. The consideration of project
management endeavors is to modify and enhance the
design quality whilst maintaining full commitments to
the project goals. The analyzation of damages caused
by floods and the causes of these damages are also
important and need to be considered in the appropriate
contracting strategy for the project. To improve the
quality of the design with respect to cost and time, a
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in the project, this minimize potential disruption
the community members in these areas (Spillane et
al, 2013). These mitigation practices may include,
construction noise levels, construction and
demolishing dust particles, and cars traffic in the roads
nearby (Rojas, 2009). For natural disaster projects
such as flooding, it is even more critical to take into
consideration. The role of management to meet the
satisfaction of all stakeholders involved and the built
environment as will.

2.9 Flood Protection VS Flood Risk Management
Projects:

There has been a discussion about the need of a
change from the flood management model since no
less than two decades. Awareness also has increased
tremendously in a sense that using technical solutions
like using dikes are not at all sustainable as well as
it is not that flexible for it to serve people needs and
environmental necessity (Grabs et al, 2007). Newson
thinks that technical flood protection projects like
embankments are used in large scale projects to

preventinner city areas and populated residential areas

from flooding (Newson, 200l). However, Kuks (2004),
stated that embankments are designed based on the
calculations of estimated future floods and their levels
and that it is not based on the risk approach. Moreover,
these embankments projects, as Vorosmarty says,
tend to shift the problem of flood temporary and make a
bigger flood downstream resulting in disturbance of the
ecosystem and natural river floodplains (Vorosmarty et
al, 2010). However, Hegger et al (2014), thinks that this
traditional flood projection method is slowly shifting
into the management method. There has been a shift
in the overall purpose of flood management from the
protection approach to prevention and preparedness
approach (Lebel et al, 20Il). Establishments are
adjusted towards approaches that are more risk-based
with the include of different management strategies
(De Bruijn et al, 20Il). Because of this, there have been
more consideration recently towards new and special
planning to increase rivers and lakes natural buffer
capacities and their ecosystem (Opperman et al, 2009).
Table | shows the features of two flood management
methods described in this section.
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A project punch list is created once the project is
complete to work on the unfinished tasks. Finally, the
project manager needs to create a final project report
with the final budget stated (Project Management
Institute, 2008).

Construction in Urban and Inner-City Areas and d
Community:

Inner city constructions and upgrades are typical
elements and can be developed inside many urban
areas (Spillane et al, 2013). These constructions can
interfere with day-to-day activities and can have
negative impact on the natural environment and
the surrounding community if they are not managed
properly (Jayne, 2017). Moreover, in an urban area,
there are various issues experienced and can cause
problems for employees and workers (Spillane et al,
2013). The urban development is not considered to be a
new problem in the construction world. The population
movement from rural areas to urban areas contributed
directly in the increase and pressure on services to
handle the population rapid increase (Findlay, 20ll).
From the year 2007, the urban growth has exceeded

the rural growth showing how urban centers are still
continuing to develop and grow (Wang and Kubota,
2016). Throughout history, this issue was present but
with the continued increase in population, the problem
is getting worse more and more. The pressure coming
from these kinds of actions is exceeding local services
problem and contributing in pressure in materials
needed in construction and development (Dobbs et
al, 20ll) adding to that, the challenges associated
with constructing a project in highly congested urban
area. The population influx cause construction sites
to disrupt the urban environment and surrounding
community if not managed effectively (Coffa and
Lamborn, 1999). Because of this increasing problem,
various actions should be takin such as population
regulation however, the priority to mitigate this problem
is to carefully manage the people within the congested
urban areas. The disruption from construction site
activities can affect residents, businesses, and most
members of the general public. The contractors who
execute projects in such environment should take
into consideration all major stakeholders involved
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Figure |: Project management/construction in built-up inner-city area phases (Smartsheet, 2019)

Project Management has five different phases and these
phases can be the roadmap to accomplish the project
during its lifecycle as listed in the Figure | above. It
starts by Project Initiation and the purpose of this phase
is to explain and define the project bigger picture. The
initiation phase begins with a business case tested
for feasibility. After the project stakeholders agree the
project, project charter or sometimes called project
initiation document (PID) is then created outlining
the purpose and requirement of the project (Project
Management Institute, 2008). The charter should include
the business case itself, all the stakeholders involved
in the project, and the business needs. Phase two of
the project is planning and it is the key to a successful
project. This phase deals with creating the roadmap that
will be followed by everyone involved in the project.
This phase starts by setting goals and goals have to be
specific, measurable, attainable, realistic, and timely.
In this phase also, the project scope is defined and a
project management plan is created. It includes the
identification of cost, quality, available resources, and
timetable. During this phase the project manager create
the following in order to make sure that the project is
on track: Scope Statement, Work Breakdown Schedule
(WBS), Milestones, Gantt Chart, Communication Plan,
Risk Management Plan. The Risk Management Plan

is one of the most important tools that can help in a
case of flood disaster project or any risk management
project. Scope statement is the document that states
the business needs, project benefits, objectives,
deliverables, and the key goals. The Work Breakdown
Schedule (WBS) is done by breaking the scope of the
project into small sections that can be handled by the
projectteam. Milestones considered to be the high-level
goals and the most important ones that could be critical
to the project. Gantt Chart is the visual timeline that often
used to plan out the project tasks. The communication
plan is creating a schedule to communicate between
stakeholders and project team. Risk management plan
can predict risks that might affect the project. Phase
three is the project execution and it is basically the
completion and delivery of all project deliverables. Key
Performance Indicators (KPls) are used in this phase to
measure the project performance. The fourth phase is
performance and monitoring and it make sure that the
project is moving forward in parallel with the created
plan. During this phase, the project is adjusted to meet
the budget, quality and time planned. The fifth phase
is the project closure and it represents the completion
of the project. Sometimes, in this phase the project
manager might hold a meeting to discuss the lessons
learned from the project and it is called (Post Mortem).
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highlight some of the important areas of improvement
to have a successful management of floods projects,
especially in the design phase and the construction
phase of the project. Be that as it may, for thorough
identification of the factors that mainly affects floods
project performance in every stage of the project life
cycle, itisimportantto do a comprehensive examination
of a single flood project; this will be considered as a
micro-level analysis in this research study. Moreover,
the selected projectfor micro-level analysis was chosen
from the UK most affected areas by flooding with details
about project available and accessible for the reason
of maintaining a coherent study between macro-level
and micro-level analysis. A runoff calculation as used
in the Wallingford Procedure was adopted to do the
preliminary design. It is a set of historical record which
explain the original development of the procedure of
drainage software. Using this method made it possible
to identify the fixed percentage of runoff and simulating
the correct reservoir routing for the 8 zones that have
been chosen. The recommendation is to use Building
Information Modelling (BIM) for the strategy and
management process and enforce it to all governmental
projects by 2020 as UK did in 2016. In order to implement
these kinds of strategies, there should be great support
from the local government in developing standards to
help launch BIM procedures.

Jeddah is the Second largest city in Saudi Arabia
after the capital Riyadh and it has the country biggest
port. The population of Jeddah is 2,867,446 (World
Population Review, 2018. The city is a gateway to
Mecca and Medina, the two holiest cities in Islam and
for the Muslims; this is the reason why Jeddah has a
huge number of tourists visiting every year. Even though
Jeddah’s climate considered as dry, it has experienced
unexpected floods. The biggest floods happened in
2009, 2010 and 201l (Ameur, 2016). There was a huge
impact from these floods that led to tragedies and
human loses. These sudden and unexpected events
prompted the authorities to look for solutions mitigate
the impacts of such evets.

There are many reasons behind the floods that are
happening in Jeddah. The first reason is that Jeddah
does not have the proper infrastructure to handle all

this rain (Ibrahim, 2014). In many cases the sewerage
system in Jeddah floods and becomes very difficult
to manage. The negative impact of such sewage
flooding is that it become a source of pollutants and
epidemic diseases. The malaria infectious disease and
many other diseases are spreading among people.
The second reason is that these volumes of rainfalls
are abnormal in the region due to climate change.
The abnormal and extreme weather change could
be evidence of the ongoing issue of climate change
(Ahmed et al, 2015). In the past few years, there were
many episodes of disasters that happened in Jeddah
and caused fatalities and destruction that are related
to climate change and sewage from extensive rain.
There is an alternative approach that can be done
to incorporate flood resilient buildings to reduce the
effect of flood water entering the building with the goal
that no perpetual harm is caused; structural integrity
respectability is kept up and the drying and cleaning
process is snappier and less demanding.

Various flood resilient measures can be set up to
lessen flood resilient, for example,

* Raised electrics and attachments over the imaginable
height of flood water

* Sump and pump frameworks and systems

« Water resistant materials in kitchens and washrooms,
for example, stainless steel, plastic or strong wood

« Important things kept upstairs or set on higher retires
first floor

 Supplant fitted rugs with tiles or supplant timber floors
with concrete or treated timber

* Property Flood Resilience (PFR)

Property Flood Resilience done by upgrading existing
houses and properties to minimize the odds of flood
water passing inside the building and reduce the impact
of flooding.

Project management/construction in built-up inner-
city areas:

Having identified the primary drainage concepts and
issues, flood prevention managers need to also address
construction and project management matters dealing
with construction management of built up areas. Project
management/construction in built-up inner-city areas
can be divided into these five sections in Figure I.



An Investigation into Management
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A rise in extreme rainfall events has led to more flooding around the world.
Consequently, there is a growing need to retrofit flood protection schemes in the
built environment/cities residential and inner-city areas. In Saudi Arabia, Jeddah
City especially, there has been many occasions where flooding has caused some
serious problems. In this research, a study and analyses between different flood
protection management methods used in York city and South Yorkshire and the UK
best practices will be used to identify the strengths and weaknesses of managing
of managing floods projects with the consideration of not interrupting the inner
city and the construction of flood defenses relevant to time, cost, quality in project

management manner.

The research study was conducted by using two
different methodologies: The first one is the macro-level
analysis of UK floods projects which involves the study
of a group of sample UK flood projects. The second one
is the micro-level analysis of UK floods project which

involves the study of only one flood project in York.
To provide a key-performance-indicator (KPl) based
holistic view on time, cost and quality performance
of three retrospective flood projects, a macro-level
analysis is performed. This macro-level analysis will
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