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Introduction

In the era of information revolution and massive intellectual output;
scientific theses and dissertations standout as one of the most important
information channels. This is primarily because they include a variety of
information generated after extensive effort and research work which
contributes to the development of new ideas, and recommendations to improve
scientific research.

The Housing and Building National Research Center, is considered a
specialized research center, and one of the scientific channels in which many
M.Sc. and Ph.D. theses are completed. These theses as well as other research
projects offer solutions to scientific problems of the construction industry or
attempt to reformulate some subjects and concepts which serve the scientific
development, in general, and the demands of the requirements of urban
development in particular. One of the main objectives of HBRC in specific is
issuing and innovating the latest editions of codes and introducing training
courses to improve the capabilities of the engineering sector.

Given the fact that it is necessary for researchers to be exposed to all new
trends in their various specialization fields, different standardized
documentation systems were developed for these fields. These systems simplify
collection and organization in a way that allows researchers to access new trends
and developments.

One of these systems is the directory issued by the Housing and Building
National Research Center, which includes Ph.D. theses completed during the
current year. The directory is arranged according to the activities and
specializations which the Center has been involved in.

Within the framework of cooperation and cultural exchange between the
Center, universities, as well as various information and research centers, the
Center is delighted to present this booklet which includes the abstracts of Ph.D.
theses which have been submitted to the library during the year 2023, in the
hope of continuing and increasing this cooperation and broadening its horizons.

We hope that the development of the scientific and intellectual output will
contribute to the achievement of the social development goals such that Egypt
can cope with the latest international developments in the age of globalization.

Chairman, HBRC

V.o

Prof. Mohamed Massoud El-Sadawy




Vice Chairman Statement

With the rapid advances in scientific research, our young
generations of researchers should strive towards adopting
innovation to the benefit of our national interests. During
different ages, the Egyptian civilization has led the world
through innovation and creativity. The Housing and Building
National Research Center is proud of the achievements of its
researchers as demonstrated in this CD. We advise our
researchers to read the studies in this CD and use them as a
reference in future research projects which consequently
contributes to the advancement of science and guidance of
future research. We also advise the researchers to be accurate
and specific when referring to previous research projects
because the integrity of the research community depends, to a
great extent, on the accurate and honest referencing of previous
research works.

We would also like to thank the senior researchers who
supervised the research theses in this CD and demonstrated their
experience in the methodology and findings of these research
projects.

We would also like to thank the library and documentation
department for their continuous effort in preparing and issuing
this directory on CD which contains the abstracts of Ph.D.
theses which were completed during the year 2023.

We look forward to the impact of these projects on the
advancement of our understanding and towards the application
of innovative solutions to challenges facing our nation.

Egypt will always be proud of its researchers and looking for
brighter future.

Vice Chairman for

Research and Studies Affairs
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Prof. Tarek Mohamed Bahaa El-Din
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Abstract

Research Objectives

The research deals with the activation of decentralized management
in the urban management system of the built environment through the
introduction of an integrated system for solid waste management based
on four axes to activate the areas of decentralized management
throughout the system, which are "strengthening the role of the local
community”, “integration between the central authority and local
administrations™ and "partnership with the private sector”. Integration of
the informal sector” and benefiting from “financial and technical
support through non-governmental organizations” with the aim of

achieving the maximum efficiency of the system .

Methodology
The research depends on defining decentralized management and its
areas of application and levels, and reviews, through analysis and audit.
The components of the integrated system for solid waste
management, represented by the concerned and responsible parties,
stages, technical decisions, and aspects affecting the system with its

variables.

Results
1.Extracting the activation mechanisms for the areas of decentralized
administration through the potential benefits from them.
2.1dentifying the parties responsible for the mechanisms for
activating the areas of decentralized management in the system
3.Determine the scope of the activation for the areas of decentralized

management in the system



4.Determine the degrees of decentralization required at the level of

aspects affecting the system

KEY WORDS : Urban Management; Decentralized Management; Solid

Waste management.
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ABSTRACT

Research Goal :

The goal of this dissertation is to propose a novel framework for

obtaining the optimal combination of window-to-wall ratio (WWR) and

building orientation, corresponding to various types of prototypical

designs, at the early design stage, in hot desert climate.

Methodology :

The methodology's objective is to reach the maximum criteria
combined with score preference (CCSP) that is the aggregate value
of a group of selected daylighting and thermal comfort
performance measures.

Normalising of such criteria for ease of comparison and
aggregation was done by virtue of an expert committee.

Criteria weight were then selected using the analytical hierarchy
process (AHP) method, which is a simple and arithmetically-
verifiable method.

Six case studies representing various prototypal designs located in
the Middle East - North Africa region, namely in Egypt, Qatar and
Saudi Arabia, were selected to implement the methodology.

Such case studies comprise three schools, a congregation facility a
clinical building and a civil defence station.

Simulations were carried out for daylighting using Diva-for-Rhino,
while thermal comfort is simulated using energy plus open studio
tool.

The results were validated using a survey collected from 16 experts

of the matter, totaling 304 years of experience.



Results :
e The suggested framework proved to be more suitable with sizable
prototypical buildings.

o Small sized spaces did not show significant sensitivity to changes

in design parameters under the same weather and illumination
conditions.

KEY WORDS : Daylighting; Thermal Comfort; Optimisation;

Analytical Hierarchy Process.



TITLE

SUBMITTED BY

SUPERVISED BY

PLACE OF EXAMINATION

YEAR OF EXAMINATION

LANGUAGE OF THESIS

10

Open Spaces for Teens
Sara Ibrahim Abd Rabu Khalifa

Prof. Dr. Zeinab Youssef Shafik
Prof. Dr. Dina Kamal Eldin
Shehayeb

Cairo University
2023

English



ABSTRACT

Study Objective :

Teens in public spaces are often viewed with apprehension by other
user groups. Teens hanging out in public spaces are always cautiously
observed and sometimes associated with negative behavior by other
community members. In designing public spaces suitable for teens and
not alienating to other community members, it is necessary to understand
how teens perceive their environment and what they expect of it.

Psychological and social development determine the teens'

preferences regarding public spaces.

Methodology :

This research investigates how teens perceive and value places and
the factors that influence teens' preferences, specifically in urban spaces.

The study adopts environmental psychology perspective to define
important factors influencing teen preferences and behavior in public
spaces. A fieldwork investigation tests these variables in public on a
sample of teenagers in an Egyptian setting to achieve teens-friendly and
safe spaces. The field study aimed to understand how teens perceive their
neighborhoods to identify preferred places and discern factors influencing
their preferences. A survey was conducted on a sample of teens aged
between 13 to 19 years old using a map-based mobile application to
foster more active engagement, in which they identified their favorite
places, the behavior associated with these places, what teens do there,

when, with whom, and their rating of the place.

11



Results :

Revealed the significant aspects of public space preference. A new

integrated measure tool for evaluating teens-friendly and safe open spaces

was developed.

This study introduced an integrated approach that links the
environment to its socio-psychological dimension. This objective
was achieved by adopting an environmental psychology lens,
which could help understand the social and psychological
dimensions of the built environment and the features of teen-
friendly spaces. It could help improve existing places to fulfill the

needs of teens.

This study attempted to measure the subjective qualities of the

urban environment; comprehensively and objectively.

The study attempted to advance the knowledge in the
environmental psychology field by using Machine Learning
techniques to predict, interpret and analyze the complexity of
teens’ behaviors in public spaces. Since these technologies were
introduced, their application in the environmental psychology field
is still in its infancy. Scholars have only recently started to utilize

them for various predictive purposes.

Using Machine Learning to identify the combination of aspects that
can lead to teens friendly environment, the study tackles several
methods, theoretical and practical implications in the context of
teens areas. Theoretically, the proposed model was designed based

on the socio-psychological concept and theories.

The findings suggest the importance of optimizing the quality of

teens’ experiences in public spaces and making those environments

12



supportive of their development. This can be achieved by
increasing the functional opportunities teens seek in their
environment. This measure tool will help evaluate the places
compatibility with teens and socio-psychological with concerning

safety aspects.

KEY WORDS : Teenagers; young people's preferences; Safety and
public spaces; Application of digital technologies; User

perception of public space.
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ABSTRACT

Aim of the Research :

The research aims to find innovative methods to get rid of toxic or

non-toxic wastes, to create a new cementitious material with acceptable

mechanical properties, as well as, to produce an insulating coating for

reinforcing steel bars that is resistant to corrosion resulting from seawater

and coastal environmental conditions.

Research Methodolgy :

The research deals with the creation of cement materials in more
than one way, as weathered cement kiln dust waste material is the
main component, as the addition of alkaline activator led to the
formation of new binders with acceptable mechanical properties
according to the type and percentage of the activator added.

The mixtures included additions from various industrial wastes
such as wastes from the glass industry, as well as, lead glass sludge
as materials rich in silica.

Seawater was used as mixing water, and this led to the formation of
nanomaterials that improved the properties of the materials and
their resistance to corrosion.

These mixtures were developed to prepare an anticorrosion coating
or paint to protect the reinforcing steel from toe effect of sea salts,
then adding prepared nanomaterials to improve the properties and
increase the resistance of the innovative coating.

The performance of the produced cement and coatings was
evaluated by various experimental methods, such as compressive
strength, bulk density, and leaching test. The phases formed inside

the alkali-activated matrix were characterized by X-ray diffraction,

16



X-ray photoelectron spectroscopy, thermal analysis, and Fourier
transform infrared spectroscopy.

Additionally, the microstructural development and phase
morphology were investigated by scanning electron microscopy
and transmission electron microscopy.

Moreover, linear polarization and electrochemical impedance

spectroscopy were employed in the corrosion monitoring.

Research Results :

The alkali-activated W-CKD coatings containing GW or LGS that

were applied on reinforcements during immersion in seawater enhanced

the anticorrosion protection characteristics, notably at 50 wt.% content.

Furthermore, the individual addition of nM and nNiC increased the

polarization resistances of the investigated steels. The prepared binders

achieved safe application in the construction works particularly, marine

construction.

KEY WORDS : Weathered Cement Kiln; Silica-Rich Wastes; Alkali-

Activated binders; Pirssonite; pb-immobility;

Reinforcement Corrosion; Marine Construction.
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ABSTRACT

Aim of the Research :

Unsaturated soils are often used as a construction material in
transportation infrastructures in which it is subjected to cyclic traffic
loadings and/ or seasonal wetting-drying cycles. While mechanical
hysteresis is a common feature of soils in general, hydraulic is associated
with unsaturated soils. Most existing constitutive models paid limited
attention to unsaturated soils mechanical and hydraulic hysteresis
behavior. The purpose of this research is to develop a consistent three
dimensional elasto-plastic model to study unsaturated soil behavior with

consideration of coupled hydro-mechanical hysteresis.

Research Methodology :

Results from previous research were collected and studied to
investigate the hysteresis features of unsaturated soils. Based on these
results, the model was first formulated under isotropic conditions with
special consideration to the non-linearity of the hydraulic behavior.

Later, the model was extended to general three-dimensional stress
conditions. Conventional oedometer and direct shear tests apparatus for
saturated soils are then modified to fully characterize and model the
strength-stiffness behavior of unsaturated soils under cyclic undrained
loading conditions. The model was validated, qualitatively by comparing

the model predictions against measured behavior.

Research Results :
The outcomes of this research can be summarized as follows:-
e A Consistent three-dimentional fully coupled hydro-mechanical
elasto-plastic model was formulated.
e The model takes into account the hysteresis behavior.
20



e Only one yield curve was used to represent the yielding of both
mechanical and hydraulic behaviors.

e |t was formulated in a way that a smooth transition between the
saturated and unsaturated soil states is guaranteed.

e The model provides consistent predictions for different soil phases
which is considered a significant limitation in many existing
models.

e One of the characteristic features of the proposed model is the
ability to represent the hydro-mechanical coupling during shearing.

e The model response was consistent and satisfactory indicating its
powerfulness and robustness.

e [In addition, a new model was developed to simulate the chemo-
mechanical behavior of contaminated saturated clayey soil by
modifying the Barcelona basic model (BBM) for unsaturated soils.

e This model accounts for most of the associated strength and
stiffness complex features related to the chemo-mechanical
coupling behavior of saturated soils.

e The model was verified by comparing its strength/ stiffness
predictions with the measured results for saturated red clay

contaminated with different concentrations of urea solution.

KEY WORDS : Unsaturated soils; Hydro-Mechanical behavior;
Numerical Model; Chemo-Mechanical.

21



TITLE

SUBMITTED BY

SUPERVISED BY

PLACE OF EXAMINATION

YEAR OF EXAMINATION

LANGUAGE OF THESIS

22

Prediction of Seismic Energy
Demands of Buildings Equipped
with Fluid Viscous Dampers
(FVDs)

Mohammed Samier Sebaq
Mohammed

Prof. Dr. Ying Zhou
Tongji University
2023

English



Aim

ABSTRACT

of the Research :

The objective of this work is to improve the knowledge based on the

energy demands of single-degree-of-freedom (SDOF) and multi-degee-

of-freedom (MDOF) inelastic systems equipped with fluid viscous

dampers (FVDs) through showing the influence of FVD characteristics.

Research Results :

1.

The main conclusions of this study were :
The input energy, plastic energy, and plastic to input energy
spectra of SDOF systems are strongly dependent on original
structural properties (natural period, and ductility level) and FVD
characteristics.
Developed a prediction equation for estimating Ep/E for SDOF
systems without and with FVDs, which can serve as a useful tool to
analyse structural damage for energy-based seismic design.
FVDs with supplemental damping ratio>20 percent and velocity
power <0.5 are not recommended in relatively high-rise buildings.
The distribution of plastic energy and energy-dissipated by FVD
are strongly dependent on the coupling effect of structural and
FVD properties.
The pushover analysis gives the same results for the distribution of
plastic energy with the nonlinear history analyses for the 3- and 6-
storey building, but its results is considerably different for the 9-
and 20-storey buildings.
Probability of collapse values based on plastic energy demand are

lower than those based on inter-storey-drift-demand.

23



7. The nonlinear behavior of the buildings, including the structural
geometry, number of bays, and structural period, Finally, the
.models effect, has a considerable impact on the performance and
efficiency of the FVDs results of the SDOF and MDOF studies
based on energy-concept used to recommend the optimum values
of FVD properties to the current seismic design criteria for frame
buildings.

KEY WORDS : Fluid Viscous Dampers (FVDs); Supplemental
Damping Ratio; Velocity power; Energy-dissipation;
Plastic Energy; Energy Distribution.
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