i
Ain Shams University j‘h
Faculty of Engineering TR

Structural Department

Value Engineering Modeling
in Administrative Buildings

A Thesis Submitted to the Faculty of Engineering in
Partial Fulfillment of requirements for the degree of
Master of Science in Construction Project
Management

Presented by

Hossam El Din Mohamed Bahaa

Under Supervision of

Prof. Dr.Ibrahim Abdel Rashid

Professor, Structural Engineering Department,
Faculty of Engineering, Ain Shams University

Dr. Mohamed El-Mikawi

Associate Professor, Structural Engineering Department,
Faculty of Engineering, Ain Shams University

Cairo, Egypt

2011



..ﬂ_uuh._ Luaigl i<
CMSichet- ALaay) Auaigl) and

Zilal Jue A dadl) duria aadia
A )Y (Alaall dlil) Jilay LAY

sl 3 1o () guand) lyllie cya 5 308 Aadie diny Abad
b
Ll Cile g pdia B1d) dwdia
(ra pdla
slgm ez (pall alea
R PRARLIN

ol pdillae a) ) /)
ALESY) dwaigl) and — anidl) cle g pdia Bl Ml

uadi (e dmala — duaigl) 4408

S ISal) 3158 daa) daaa/

Adigl) acd — andall e g pda b1 o buse i
dilisy)
a6 Analy — Auatigl) Al

Yol aﬂlﬁ\



Abstract

The Construction Industry is considered a major sector that
plays a vital role in the economic growth of nations. However,
inherently construction projects incur risks of cost and time
overruns impacting both budgets and delivery dates. Value
Engineering is considered an important tool, if properly
used, will counter these inherent construction risks without
jeopardizing project functions.

The objective of the research is to develop a Value
Engineering Model which can be used as a tool to achieve the
best return on investment for structural building
systems. The research demonstrates that the newly developed
model is deployed in the value engineering study. It
furthermore presents an evaluation and assessment of current
Value Engineering practices for the construction industry in
Egypt, by Investigates current Value Engineering practices.

The research provides substantially comprehensive sequenced
models that combine and consolidate the value engineering
phases into a practical and applicable set which facilitate and
promote the implementation of the Value Engineering study.
The main contribution of this research is “The Function
Based Breakdown Structure (FBBS)” that can be used to
analyze and classify the functions of the detailed components
into Basic, Secondary and Required Secondary functions
associated to its costs. This will enable management to
further examine the possible consequences and the impacts
that may occur from eliminating the secondary functions and
determine other ways or alternatives to achieve the project
objectives with respect to its constraints (Function, Time, Cost
and Quality).

The construction of an office building is used as a case study
to validate the research by selecting the optimum structural
system utilizing the developed Value Engineering Model. A
Questionnaire is used to understand the current applications
of Value Engineering, what is the category level of the
organizations that are concerned to apply value engineering.



Finally, an assessment is made identifying problems hindering
the use of Value Engineering methodologies and means of
activating proper processes and scientific procedures in the
Egyptian engineering and construction sector.

Keywords

Construction Industry, Value Engineering Phases, New VE
Model, Structural System, Office Building, Function Breakdown.
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1.1 General

The Egyptian Market is considered one of the most promising and
hopeful markets in recent years. Despite the current global financial
crisis, practitioners confirm that “Egypt" is becoming one of the
major focal points and one of the most attractive markets in the
Middle East and the North African region for the next years. This
remains the case even after the January 2011 events and expected
changes.

Investor sentiment in real-estate in Egypt is increasing. According to
Jones Lang LaSalle's Real-Estate Investor Sentiment Survey
released in April 2010 ' Egypt is now second only to Saudi Arabia.
Egypt has a large and rapidly growing population, a growing
economy, high regional demand and an increasing supply of
premium commercial property. All real estate sectors are in the
upturn stage of the property market cycle. There is strong demand,
and the expectation of further rental and price growth in 2010 and
beyond. [42]

Despite the global economic downturn, the real estate market in
Egypt has remained largely stable. Demand for real estate in Cairo is
expected to continue rising, but at a lower rate than in 2006-2008,
when overoptimistic speculation and the search for yields took over.
Demand in the Cairo market is cash-driven and directed by the end-
user, as opposed to being mortgage-dependent and/or speculative. In
the office and retail sub-sectors, rents and capital values have been
increasing during the year across five provinces (Cairo, Alexandria,
6th of October City, New Cairo and Giza), as yields have fallen. In
the less active industrial sub-sector, rents and yields have shown little
movement.

There has been a significant increase in the supply of commercial
property, including new city developments to the east and west of
Cairo, as well as projects in Cairo. This activity is rectifying the long-
standing problem of under development in these areas. Demand is
on the increase as more western multinational companies set up
bases in Egypt, and as more Middle Eastern companies relocate to
Egypt, often because of adverse conditions in other regional
countries, such as Dubai and Lebanon. As a result, market
conditions are dynamic. Vacancy rates are generally low or falling.



The office and retail sub-sectors can expect double-digit increases in
rentals in 2011, with smaller increases over the following years.

The Egyptian economic growth was 4.7% in FY09/10. In 2010/11 this
will rise slightly to 4.9%. In 2011- 2014, growth forecast exceeds 6%.
It is expected that the Egyptian government will continue to assist
the economic recovery by maintaining an expansionary fiscal policy.
While the fiscal deficit will widen in absolute terms in the short term,
over the longer term, the fiscal position will improve after a
slowdown in spending, outpaced by the growth rate recorded by
revenues. [43]

Legislation of a special law in Egypt that allows foreigners to own
and possess land, housing units and buildings (Law 56 for 1988) was
a crucial event that helped in attracting foreign investors. As a
consequence of these rules and regulations, the Egyptian
governments favorably advocate to defeat obstacles, barriers and to
facilitate routine procedures, which previously were considered as
the most negative obstructions toward the direction of investment in

Egypt. [44]

Furthermore, some of the subsidiary laws were issued to captivate
investors, assisted them to create the kind of assurance and provide
confidence for both the Arab investors and foreign alike, which had a
significant outcome in investing billions of dollars in the Egyptian
economy. Therefore, due to the necessity for these enormous entities
and popular names in all different industries to be as close as
possible to its investment, whether it is in construction or
communications, petrochemicals, infrastructure, etc.....

Utilizing properly planned and dedicated commercial office space
instead of mixing commercial, retail and residential space reflects
civilized growth of any country all over the world, and consider the
most perceivable indicator of economical, cultural, social,
technological, and financial progress. Administrative Buildings are
the most tangible reflection of a profound change in employment
patterns that has commonly taken place over the last ten years in

Egypt.

According to many of statistics, the life-cycle cost distribution for a
typical service organization is about 3 to 4 % for the facility, 4 % for



