POSTGRADUATE RESEARCH PLANS FOR

STRUCTURAL ENGINEERING PROGRAM
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- Evaluation of response

modification factors.
Example Research Topics (Ph.D. Level):

- Vibration isolation of
structures.

- Damage evaluation of
structures subjected to
earthquakes.

- Response modification factors
for modified or new structural
systems.

- Enhancement of the seismic
response of buildings.
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2.Thermal Analysis

Example Research Topics (M.Sc. Level):

- Assessment of structural
behaviour under thermal
loading.

- Axial stiffness of elements for
consideration of thermal
loading.

- Numerical modelling and
simulation techniques.

Example Research Topics (Ph.D. Level):

- Assessment of structural
behaviour under thermal
loading.

- Temperature Distribution and
Heat Transfer Mechanisms.

- Axial and Flexural Stiffness
Degradation under Elevated
Temperatures

- Fire-Induced behaviour and
progressive collapse
mechanisms.
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3. Creep and Shrinkage of Reinforced
Concrete Structures

Example Research Topics (M.Sc. Level):

- Fundamental modeling of
creep and shrinkage behavior.

- Effect of restraint and
structural continuity.

Example Research Topics (Ph.D. Level):

- Assessment of long-term creep
and shrinkage in bridges.

- Creep and shrinkage in
reinforced concrete walls and
slabs.

- Numerical simulation and
predictive modeling.
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4. Blast Loading

Example Research Topics (M.Sc. Level):

- Simulation of blast loads.

- Performance and assessment
of reinforced concrete
elements under blast loading.

Example Research Topics (Ph.D. Level):

- Performance of strengthened
reinforced concrete structures
subjected to blast

- Progressive collapse and
global structural response.

- Al and data-driven prediction
models.

- Strengthening and retrofit
techniques to mitigate blast
effect.
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5. Soil Structure Interaction
Example Research Topics (M.Sc. Level):

- Pile - structure interaction of
different structures.

- Soil - structure interaction of
different structures.

- Improvement of seismic
response using different
foundation systems and soil
improvement techniques.

- Advanced Modeling and
Simulation

- Behaviour of different
structures considering
propagation of seismic waves
through soil layers.
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6. Evaluation, Strengthening and
Retrofitting
- Structural Behavior of
Strengthened members.
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- Strengthening and upgrading of
existing buildings and special
structures.

- Strengthening of connections
and joints in steel frames and
composite structures.

- Application of Fiber-Reinforced
Polymers (FRP, CFRP, GFRP,
BFRP) for beams, columns, and
slabs.

Example Research Topics (Ph.D. Level):

- Experimental methods for
evaluation of structural
defects.

- Seismic retrofitting of existing
buildings using base isolation
and energy dissipating devices.

- Strengthening of connections
and joints in steel frames and
composite structures.

- Application of Fiber-Reinforced
Polymers (FRP, CFRP, GFRP,
BFRP) for beams, columns, and
slabs.

Aiaaal) @l jUaY) 8 Jealiall g EOLa gl ac i @
A pal) il

GLIYL daliadl 4 el sl o) sl il o
4l (BFRP «GFRP «CFRP <FRP)
a5 e Y 5 el eSl)

2(21U 58 (s ginna) Afing audal gal Alia]

ALY Q gall apdl) Aleadll 3oLI e

YN Jleal L el 4ailall lall are i @
AUl 255 el s 20l 8l e aladiuly

diaeall Gl Yl A Jualiall g clagll acxi @
Al il

GLIYL Aaliad) 4 e sl o) gl il o
4, 4l (BFRP «GFRP «CFRP <FRP)
U g saae Y1 5 el K1)

7. Behaviour, Analysis, and Testing of
bridges
Example Research Topics (M.Sc. Level):

- Dynamic and Vibration
Analysis.

- Bridge-vehicle interaction.

- Bridges Behavior under
different types of Loads.

Example Research Topics (Ph.D. Level):

- Effect of vehicle vibrations on
the dynamic response of
bridge spans.

- Assessment of bridges
behaviour using field and
testing Data.

- Bridge rehabilitation and
strengthening
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8. Advanced Structural Modelling and

Design

Example Research Topics (M.Sc. Level):

Optimum design, static and
dynamic analysis, stability of
buildings and special
structures.

Plastic design of buildings and
special structures.

Modelling of structures, and
assessment of common
practice in modeling various
elements, and loads, in the
engineering community in the
Egyptian market.
Development of numerical
techniques for structural
analysis.

Behavior of steel and concrete
members under different loads
Behavior of steel and concrete
joints in buildings and bridges.
Computational modelling and
simulation techniques.
Assessment of safety factors
for design codes.

Example Research Topics (Ph.D. Level):

Neural networks and their use
for analysis and design of
buildings and special
structures.

Reliability analysis and design
of buildings and special
structures.

Application of fracture
mechanics to the analysis of
structures.

Behavior of steel and concrete
members under different loads
Behavior of steel and concrete
joints in buildings and bridges.
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Artificial intelligence
applications in structural
analysis.

9. Special Structures
Example Research Topics (M.Sc. Level):

Transmission,
telecommunication and guyed
towers

Different types of bridges such
as simply supported,
continuous, truss, arch,
floating, movable, cable stayed
and suspension bridges.
Sub-sea pipe lines and off
shore structures

Silos and shell structures.
Cables, cable nets, cable roofs
and cable structures.

Earth retaining structures.
Ground and elevated tanks.
Thin-walled structures.
Monumental structures.
High-rise buildings.

Onshore Wind Turbine Towers
under simultaneous Seismic
and wind loads.

Aluminum cladding and curtain
wall structures.
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2-Concrete Structures Al Al cldial) (Lal
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Concrete  Structure Design
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slabs.

- Experimental evaluation of load
redistribution in continuous beams




2.High-Performance and Ultra High-
Performance Concrete (UHPC)

This track investigates the use of UHPC

materials to enhance mechanical

performance and durability of structural

members in realistic construction

settings.

- Testing of UHPC beam-column joints
under cyclic loading.

- Optimization of UHPC mixes using
local Egyptian materials.

- Comparative study between UHPC
and conventional RC beams.
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3.Environmental and Sustainability of
Reinforced/Prestressed Concrete
Structures

This track addresses environmental

impacts and sustainable design

practices in reinforced/prestressed

concrete structures through material

and design innovations.

- Evaluation of green concrete mixes for
reduced carbon footprint.

- Life-cycle cost and durability
assessment of sustainable
structures.

- Design of low-energy construction
systems using local materials.
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4. Recycled and Low Carbon Concrete
Materials

This track focuses on using recycled
aggregates and low-carbon binders to
develop environmentally friendly
reinforced/prestressed concrete
members suitable for Egyptian climate
and materials.

- Performance of
reinforced/prestressed concrete
members with recycled coarse
aggregates.

- Durability of reinforced/prestressed
concrete members containing fly ash
and slag additives.

- Compressive strength comparison of
recycled vs conventional concrete.
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5. 3D Printed Concrete
Structures and Construction
Automation

This track explores applications of 3D

printing technologies in structural

elements and construction automation

for increased precision and efficiency.

- Optimization of print parameters for
concrete wall sections.

- Small-scale structural testing of 3D
printed beams and walls.
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6.Durability and Service Life

Design of
Reinforced/Prestressed
Concrete Structures

This track studies methods forimproving
service life of reinforced/prestressed
concrete flexure members by
understanding deterioration
mechanisms and applying protective
measures in design.

Effect of curing methods of
reinforced/prestressed concrete
members on chloride penetration
resistance.

Corrosion monitoring of
reinforced/prestressed concrete
specimens.

Predictive modeling of carbonation
depth in Egyptian environments.
Strengthening of concrete members
subjected to accelerated corrosion
under high temperatures.
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7.Performance Designh of Tall

Buildings Under Wind and
Seismic Loads

This track focuses on developing safe
and efficient design methods for tall
buildings exposed to lateral loads using
simplified modeling and analysis tools.

Dynamic analysis of tall buildings
using equivalent static methods.
Comparison of wind load provisions
in international design codes.
Simplified seismic  performance
evaluation using pushover analysis.
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8.Resilience and Disaster Risk

Reduction in Concrete
Infrastructure

This track focuses on evaluating
vulnerability and proposing practical
solutions for improving resilience of
concrete infrastructure systems.

Assessment of RC bridge
performance after simulated
earthquakes.

Evaluation of risk mitigation
techniques for essential facilities.
Structural vulnerability mapping for
urban concrete infrastructure.
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9.Use of Advanced Composites

and Hybrid Reinforcement
Systems

This track explores applications of FRP
and hybrid materials in strengthening
and retrofitting reinforced/prestressed
concrete members under flexure and
shear.

Strengthening of RC/prestressed
concrete beams/slabs using FRPs.
Hybrid steel-FRP reinforcement for
beams under corrosion conditions.
Shear strengthening using textile-
reinforced composites.

Behavior of concrete bridge decks
made with FRPs
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10.Repair, Strengthening, and
Retrofitting of Existing
Reinforced/Prestressed
Concrete Structures

This track investigates materials and

techniques for repairing and

strengthening reinforced/prestressed

concrete structures to restore load-

carrying capacity.

- Strengthening of RC columns, beams
and walls using steel and FRPs.

- Crack repair methods for deteriorated
RC/PT slabs.

- Effectiveness of epoxy injection in
flexural members.
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1. Performance-Based Design
Framework for Next-Generation
Reinforced and Prestressed Concrete

Structures Under Multi-Hazard
Loading Scenarios

This track focuses on developing
advanced modeling and design

frameworks for complex and nonlinear

behavior of reinforced/prestressed

concrete systems under multi-hazard

conditions.

- Development of 3D nonlinear finite
element models for large-scale RC
structures.
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Probabilistic performance-based
design framework for bridges.

Hybrid simulation methods for
collapse analysis of concrete
buildings.




2. Numerical and Experimental
Assessment of Bond, Cracking, and

Shear Mechanisms in UHPC
Members
This  track  explores multi-scale

modeling, microstructure analysis, and
full-scale application of UHPC for
resilient infrastructure systems.

- Micromechanical modeling of UHPC

incorporating fiber distribution
effects.
- Numerical modeling of UHPC

concrete structures under impact
loads.
- Hybrid UHPC-normal concrete
composite beam design optimization.
- Behavior of coupling beams made of
UHPC for tall buildings.
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3. Holistic Framework for Evaluating
Environmental, Economic, and
Structural Efficiency of Sustainable

Reinforced/Prestressed Concrete
Structures
This track develops advanced
comprehensive sustainability metrics
and strategies to integrate

environmental, social, and economic

aspects into design decisions.

- Multi-objective optimization of
structural design for minimum CO,
emissions.

- Integration of
assessment tools
environments.

- Development of a sustainability index
for Egyptian structural projects.

sustainability
into BIM
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4. Performance and Durability of Low-
Carbon and Recycled Aggregate
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Concretes in Aggressive
Environments
This track investigates fundamental
mechanisms affecting performance and
long-term durability of low-carbon
materials and recycled aggregates in
structural applications wusing both
experimental testing and numerical
simulations.

- Modeling of hydration and
microstructure evolution in recycled
aggregate concrete members.

- Durability prediction of flexure
reinforced/prestressed concrete
members using machine learning for
green materials.

- Structural design of
reinforced/prestressed concrete
members using carbon-negative
binders.
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5. Desigh and Structural
Optimization of 3D-Printed
Concrete Systems for Load-
Bearing Applications

This track develops both computational
and experimental frameworks for
optimizing large-scale 3D printed
structures with reinforcement
integration and structural verification.

- Numerical modeling of 3D printed
walls/beams under reversed cyclic
loading.

- Development of reinforcement
integration systems for 3D printed
beams.

- Topology optimization and digital
fabrication of structural components.

Ao gaal) Lla JA0) A ALEY) £)aY) Caal g asasal
AaNdal) AuLady) cliadailt saly) 450G

Ol A jatill 5 Aplisall B)kal) o5kt ) bl a6 Coagy
bl Aadail s ae SV AEN Ao gulaal) Al jal) clLiidll
Al sl e (38adl)

L de gphall ) el g Lo pall dpaaall sl
A0Sl 5 A sall Jlaaly) als st alagy)

Aple Al @l sl (8 il ey Akl gk
¥ D de gl

(Topology (si¢ll Jsall O
Anliny) bisSall ) auatll sOptimization)

6. Probabilistic Service Life
Prediction and Durability
Design of
Reinforced/Prestressed
Concrete Structures Exposed
to Multiple Deterioration
Mechanisms

This track focuses on both experimental
(accelerated loading) and predictive
modeling of deterioration processes and
performance-based durability design for
extreme environments.

- Time-dependent
modeling of corrosion
structures.

- Development of service life prediction
models using stochastic methods.

- Durability enhancement through
nanomaterials and self-healing
additives.

probabilistic
in marine
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7. Innovative Performance-
Based Desigh and Optimization
of Tall Concrete Structures
Subjected to Combined Wind
and Seismic Actions

This track investigates advanced
dynamic analysis methods, coupling
effects, and energy dissipation systems
for tall concrete structures.

- Coupled Aerodynamic-Seismic
Response Control of High-Rise
Concrete Buildings Using Smart
Damping Systems

- Advanced Modeling and Optimization
of Outrigger Systems for Tall Building
Resilience

- Development of hybrid damping and
isolation systems for tall buildings.

- Al-based model updating for seismic
response prediction.
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8. Resilience-Based Desigh and
Assessment of
Reinforced/Prestressed
Concrete Infrastructure Under
Multi-Hazard Scenarios

This track focuses on resilience-based

design frameworks that integrate

functionality loss, repair strategies, and
economic recovery modeling.

- Quantification of post-disaster
recovery time in urban infrastructure.

- Resilience optimization of critical
lifeline structures.

- Integration of resilience metrics into
national design guidelines.

- Enhancing Infrastructure Resilience
Through Performance-Based and
Probabilistic Risk Assessment
Approaches.
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9. Hybrid Reinforcement
Systems Using FRP and Steel
for Enhanced Ductility and
Durability of
Reinforced/Prestressed
Concrete Structures

This track investigates next-generation

composite systems, interfacial
behavior, and hybrid reinforcement
configurations for long-term
performance.

- Modeling interfacial bond behavior in
FRP-reinforced concrete members.

- Design of hybrid steel-FRP bridge
girders for seismic zones.

- Innovative Hybrid Reinforcement
Strategies for Corrosion-Free and
Sustainable Concrete Structures

- Long-term creep and fatigue behavior
of FRC composites.
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10. Advanced Strengthening
Techniques for Existing
Reinforced/Prestressed
Concrete Structures Using
FRP, FRCM, and UHPC
Overlays

This track focuses on advanced

numerical and experimental methods

for seismic retrofitting and life extension
of aging structures.

- Hybrid simulation of retrofitted
structures under cyclic loading.

- Design and analysis of
strengthened members
dynamic loads.

- Seismic Retrofitting of Concrete
Buildings Using Innovative Composite
Materials and Performance-Based
Assessment.

FRP-
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11.Soil-Structure Interaction Al Al alubad

Effects on the Seismic and
Long-Term Performance of
Reinforced Concrete Buildings
and Foundations

This  research investigates  how
variations in soil properties—such as )
stiffness, plasticity, and nonlinearity— | Jie Adisall 45l pailiad (A 488 A jlual) 1 Siay
affect the structural response, stability, Slabu¥ly Fhall g e :‘%J-“%MU f“'ﬁmﬁ dlall
and serviceability of concrete buildings e ‘J*@*’L“‘S -X‘%S*-“‘ui’ﬂ‘ﬁ IUSL‘:‘MWJL“*“Y\ J“L““*"‘“‘L‘U“”
and foundations under static and G 8 el ll Atene Bppanat L] ole)
dynamic loads. It aims to develop
improved soil-structure interaction (SSI)
models and design guidelines for
enhanced performance prediction.
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- Parametric Evaluation of Foundation | «lSAll b aladiuly Aalasy) dlasayh sl
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Period of Concrete Structures Ayl

- Machine Learning-Based Prediction
of Structural Response Considering
Variable Soil Profiles.




12.Predictive Modeling of

Chemical and Biological
Deterioration in Concrete
Sewage Infrastructure

This research focuses on the chemical,
biological, and physical degradation of
concrete exposed to sewage and
nonpotable water, aiming to enhance
durability design and material selection
for wastewater infrastructure. The study
integrates laboratory testing,
microstructural analysis, and predictive
modeling of long-term deterioration
mechanisms.

Microbial Induced Corrosion (MIC) of
Concrete in Sewage Environments:
Mechanisms and Mitigation
Strategies

Durability Enhancement of Concrete
Sewer Channels Using
Supplementary Cementitious
Materials and Corrosion Inhibitors
Modeling Sulfate and Acid Attack on
Concrete Exposed to Sewage
Conditions

Experimental Assessment of Fiber-
Reinforced and Polymer-Modified
Concretes for Wastewater
Conveyance Systems.
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3- Steel Structures:
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Research Track

) gl

e 1. Buckling Analysis and Stability
Description: Elastic and inelastic buckling
of various structural steel elements
including local, global, and interactive
buckling. Stability analysis of prismatic and
tapered columns, beams, and different
types of frames, space frames, and trusses
incorporating different bracing systems,
and overall stability of complete steel
assemblies.

Example Research Topics (M.Sc. Level):

- Numerical investigation of
local and global buckling in
slender tapered steel columns.

- Experimental or numerical
study on the lateral-torsional
buckling of tapered steel
beams with tension flange
restraint.

Example Research Topics (Ph.D. Level):

- Compressive behaviour of
double skin composite shear
walls stiffened with steel-bars
trusses.

- Formulation of hybrid
experimental-numerical
models for partially tapered
frames considering initial
imperfections.

- Development of nonlinear
stability models for space
frames / trusses under variable
thermal and seismic
conditions.
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2. Cold-Formed Steel Structures

Description: Local, global, and interactive
buckling of cold-formed structural
elements under various loading conditions.
Crippling of cold-formed cross-sections,
effective width, and direct continuous
strength concepts for thin-walled sections
under different stress states. Investigation
of cold-formed steel connections.
Example Research Topics (M.Sc. Level):

- Experimental or numerical
evaluation of cold-formed steel
wall studs used in low-cost
housing applications.

- Experimental or numerical
investigation of cold-formed Z-
sections subjected to bending
and torsional moments.

Example Research Topics (Ph.D. Level):

- Development of a unified
computational-experimental
model for local-distortional
buckling interaction in cold-
formed steel wall studs under
hot-climate conditions.

- Assessment of progressive
collapse mechanisms in cold-
formed steel-framed
structures facing multi-
element initial damage
conditions.

- Al-driven reliability
assessment and optimization
of cold-formed steel members
considering manufacturing
variability and corrosionin
coastal environments.
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3. Steel Bridges

Description: Strength and buckling
behavior of short, medium, and long-span
bridge components. Influence of
construction methods on bridge element
performance. Analysis and design of bridge
bearings and fatigue analysis of critical

members.

Example Research Topics (M.Sc. Level):

Fatigue performance analysis
of welded joints in short-span
steel bridges under repeated
traffic loads.

Interaction of buckling modes
in railway plate girder steel
bridges.

Example Research Topics (Ph.D. Level):

Development of a probabilistic
fatigue life prediction model
for long-span bridges in the
Nile Delta region.

Lateral torsional buckling of
steel twin plate girder systems
with torsional braces only.
Advanced monitoring and
digital twin integration for
assessing structural health of
steel bridges in Egypt’s
industrial corridors.
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4. Behavior of Steel Connections

Description: Behavior and design of rigid,
semi-rigid, and bolted end-plate
connections. Force distribution among
bolts, welds, and end plate thickness.
Influence of connection rigidity on overall
frame stability and performance of hollow
section joints under different
configurations.

Example Research Topics (M.Sc. Level):

- Experimental or numerical
investigation of ultra-large
bolted end-plate beam-to-
column connections.

- Numerical modeling of semi-
rigid connections under
monotonic and cyclic loading.

Example Research Topics (Ph.D. Level):

- Development of predictive Al
models for strength and
ductility of semi-rigid steel
connections.

- Seismic performance
modeling of innovative hybrid
(steel-FRP) connections for
high-rise structures.

- Experimental and numerical
investigations on anti-slip
performance of bolted
connections of weather-
resistant steel.
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5. Strengthening of Steel Structures
Description: Strengthening of various
structural elements and connection types
in steel structures using steel elements and
/ or modern materials and techniques.
Incorporation of composite materials such
as CFRP, GFRP, and prestressing cables to
enhance capacity and service life.

Example Research Topics (M.Sc. Level):
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- Strengthening of corroded
steel I-beams using externally
bonded CFRP laminates.

- Modelling of steel lattice tower
angle legs reinforced for
increased load capacity.

Example Research Topics (Ph.D. Level):

- Development of hybrid
strengthening systems
combining CFRP and post-
tensioned steel for flexural
members.

- Long-term performance
modeling of strengthened steel
bridge girders under cyclic and
thermal effects.

- Experimental and parametric
analysis of bolted connections
on retrofitted transmission
tower leg members.
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6.Behavior of Steel Structures
Description: Comprehensive study of steel
member behavior under combined actions,
including lateral-torsional buckling,
elevated temperature effects, fatigue, and
seismic loading. Investigation of ultra-high-
strength steel applications and dynamic
response of steel systems.

- Nonlinear dynamic response of
steel frames under seismic
loading representative of the
Red Sea zone.

- Behavior of frames with
castellated steel beams at
elevated temperatures.

Example Research Topics (Ph.D. Level):

- Development of a coupled
thermo-mechanical model for
high-strength steel structures
under combined fire and
seismic loads.
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- Al-based fatigue life prediction
for industrial steel structures
subjected to repetitive
dynamic loading.

- Modelling the post-fire
material behavior of high- and
ultra-high-strength steels.
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7.Non-Traditional Steel Structures
Description: Research on innovative
structural systems such as prestressed
steel beams, plate girders with corrugated
webs, and tubular flanges. Behavior of
offshore, telecommunication, and
transmission towers under wind and
seismic effects.

Example Research Topics (M.Sc. Level):

- Numerical Investigation of
Flange Buckling Behavior of
Steel Plate Girders with
Corrugated Webs.

- Design optimization of
prestressed steel beams for
long-span warehouses.

Example Research Topics (Ph.D. Level):

- Advanced nonlinear modeling
of transmission towers under
simultaneous wind and
seismic loading in Egypt.

- Development of hybrid steel-
composite systems for
offshore towers in coastal
zones.
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8.Composite Members

Description: Behavior of composite girders,
slabs, and columns. Analysis of shear
connectors and evaluation of composite
action between steel and concrete
members under static and cyclic loading.
Example Research Topics (M.Sc. Level):
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- Experimental study on
composite beams with precast
slabs under cyclic loading.

- Numerical analysis of shear
connector performance in
steel-concrete composite
floors.

Example Research Topics (Ph.D. Level):

- Development of a 3D nonlinear
model for composite columns
incorporating high-
performance concrete and
steel.

- Behavior of ultra-high strength
concrete-filled dual-stiffened
steel tubular slender columns.

- Digital twin framework for long-
term performance monitoring
of composite bridge decks in

Egypt.
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9.Sustainable and Smart Steel
Structures

Description: Advanced research integrating
sustainability, durability, and smart
technologies into steel structure design.
Life-cycle assessment, structural health
monitoring, Al-assisted design, and
predictive maintenance for intelligent steel
infrastructures.

Example Research Topics (M.Sc. Level):

- Life-cycle assessment of steel
industrial buildings in Egypt
considering embodied energy
and recyclability.

- Design prediction and
optimization of steel
structures using machine
learning.

Example Research Topics (Ph.D. Level):

- Integration of Al and digital

twin models for predictive
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maintenance of smart steel
infrastructures.

- Development of a multi-
objective optimization
framework for sustainable
steel structure design under
Egypt Vision 2030 goals.

- Implementation of health
monitoring system for building
with a large-span steel
structures.
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4-Properties and Testing of Materials:
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1. Innovative Materials for Enhanced

Concrete Performance

- Geopolymers: Sustainable Materials for
Enhanced Strength

- Strength and Properties of Alkali-
Activated Slag Materials

- Utilization of Agricultural Ashes in
Concrete Strength

- Enhancing Cementitious Materials with
Nanomaterials

- Properties and Applications of
Lightweight Foamed Concrete

- Enhancing Concrete Properties with
Polymer Modifications

- Polycarboxylate Superplasticizers in
Cement Applications
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2.Repair and Strengthening of Concrete

Structures with Advanced Materials

Fiber-Reinforced Polymer Innovations in
Concrete Structures

Bond Strength and Interface
Performance in Concrete Repair

Textile Reinforced Concrete for
Structural Innovation

Strengthening Reinforced Concrete with
Fiber Composites

Bond Behavior of Reinforced Concrete
Structures

Fire Resistance and Performance of
Concrete

Chloride lon Dynamics in Concrete
Durability

Electrochemical Techniques for
Corrosion Protection in Concrete
Corrosion Challenges in Post-Tensioned
Bridge Systems

Prestressing Innovations in Concrete
Structures

Strengthening Masonry Structures with
Composite Materials

Ultra High-Performance Concrete
Innovations and Applications

Strength and Durability of Engineered
Cementitious Composites
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3. Sustainability and Building Physics

Recycling Waste Materials for Enhanced
Concrete Properties

Rubberized Concrete: Strength and
Sustainability Innovations

Strength and Sustainability of Earth
Materials

Thermal Properties of Phase Change
Materials

Thermal Resilience and Strength of
Concrete Structures

Properties and Applications of
Polyurethane Foams

Water Insulation and Protection
Circular Economy and Life Cycle
Assessment

Al £l 38 g dalsin) -3
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5- Geotechnical Engineering:

A8 gaal) dwaigl) luald

Research Track

) gl

1.Problematic Soil characterization in
Laboratory and Field.

_IT)EA} Q‘ ."=‘ 1“ ‘"55 dsw\ Q\:J a.é)ﬂ\ q.'}'.h‘ﬂ '1

2.Unsaturated soil mechanics

Aaball e 3 il Sl 2

3.Performance of foundations and
retaining structures with their soil/rock
interaction

e Lele L ae 3l gl s il ¢ a1 3
coAallfAy

4.Tunnels and underground structures.

oY) st claadl g sl 4

5.Soil Dynamics and Geotechnical

Tl 8 O3Vl Aia il y 2 il i 5

Earthquake Engineering. REGPIEN|
6.Geo-environmental engineering. A pall dunigdl 6
7.Ground improvement Techniques. Aol e il 7
8.Geosynthetics. (e la sl o) sall) (S giall dudia 8
9.Remote sensing applications in Al AS pao giil) (8 amy e JladinY) ikl 9

prediction of ground movement and
Landslides.

Ao )Y Gl ke

10.Transportation geotechnics aspects

il Al 2l A el Aigh 10

11.Artificial intelligence and machine
learning in geotechnical modeling.

Aaiadl 3 A1) Tty eyl (S 11

12.Energy geotechnics and foundations
for renewable energy structures.

daia g Adlall cilipdat Jlae (8 2580 gaall Anigl) 12
sazadiall 4l il el

13.Geotechnicalrisk and reliability
analysis.

A gyl Al 3 A8 5 5al) 5 LIS s 13




6- Construction Project Management:

Gle g pudia 803) 1t

syl
Research Track ) gaall
Digitalization and Smart i) & 4SM) il g a8 )l Jeadll g

Technologies in Construction

This track explores the integration of digital tools and smart technologies to
transform construction processes. It focuses on enhancing design coordination,
data interoperability, automation of workflows, and real-time decision-making
using digital platforms such as BIM, digital twins, lol, VR/AR, and blockchain-
driven procurement.

- Building Information  Modelling | uasi dakily ¢(BIM) slll Cilaglae dadai -
(BIM), Code Checkers, and Digital | e s e 8 Al Aol il ki ol <Y

Twin Applications in Construction Ayl
Projects il ) aall 5 ol @Y L8N -
- Virtual Reality (VR) and Augmented Oall b g i o L) A g o LY c ) -
A8

Reality (AR) in Construction
- loT, Blockchain Technology, and iy jidalt b ol Jgall y A8 2 gl -
Smart Cities Applications pdill @l 5o (o8 gl oSl Al -
- Smart Contracts and Digitalization in
Procurement
- Real-Time Monitoring and Control of

Construction Sites

. Automation, Robotics, and 3D a4 Ao Laal) il g il ga g 1) 9 Adast)
Technologies

This track examines the integration of advanced mechanization and robotic
systems to enhance productivity, safety, and precision in construction. It focuses
on the deployment of autonomous equipment, additive manufacturing, sensing
systems, and automated quality control to revolutionize on-site construction
practices.

- 3D Printing and Additive | & HbaY) miailly el LI delkl)
Manufacturing in Construction Al
- Automation, Robotics, and ‘ Jancill A il il 5551 5 Al
Autonomous Construction ¥l (SO asall y il y leidial) s
- Sensing, Tracking Technologies, 3D Al 2 sl gl g
Scanning, and Photogrammetry AALLY) AaSldl 48] 5




Research Track

) gaal)

- Sensing and Structural Health

Monitoring

3. Artificial Intelligence, Data Analytics, g clibll ity elha) sl 3
and Computer Vision 4 gulal)
This track focuses on the application of artificial intelligence and advanced data
analytics to optimize construction processes, improve decision-making, and
enable predictive performance. It encompasses machine learning, large language
models, and image-based computer vision for progress tracking, risk prediction,
and defect detection.

- Artificial Intelligence and Machine
Learning (Supervised,
Unsupervised, Deep Learning)
Applications in the Construction

ey aasdl) Y Al eliball (SN -
sl 3 (Gaanll el 5 4n 5ol

i) 3 1) 8 Aediall 4y alll Ziall -

& eliba¥l oSN Zilail bl j3es -

Industry » ‘ - m v
~ Large Language Models (LLMs) in | *Eodls cleadl RIS dpsulall 4500 -

Construction Management

- Data Augmentation for Construction
Al Models

- Computer Vision, Object Detection,
Image-based Construction
Monitoring, Semantic
Segmentation

and

4. Simulation, Optimization, and DAY as 3 alaig LT8aY) 5 SSlaall 4
Decision Support Systems

This track investigates computational modeling and simulation techniques to
enhance planning, forecasting, and risk evaluation in construction. It focuses on
system modeling, optimization algorithms, and decision-support frameworks

that improve operational efficiency and strategic project decision-making.

- Simulation (System  Dynamics,
Discrete Event, Agent-Based) and

Sy ddaall lill cl€uli) slladl -
PRI

Optimization

Decision-making Models and Project
Performance Prediction

Natural Language Processing and
Ontology-based Knowledge Systems

Cle s il glaly sl 5 Ll aN MaS) #la
o Al 38yl dalail § dandall 22l Aallas
L sl sl




Research Track

) gaal)

5. Principles of Construction Project

Management and Governance
This track covers managerial, economic, and governance aspects critical to
construction project success. It explores planning, scheduling, cost and risk control,
productivity benchmarking, and lifecycle asset management while incorporating
contractual, financial, and organizational dimensions of the construction market.

daS gal) g andll il g pdia 5000 (salaa

Project Planning, Scheduling, and
Optimization
Resource, Cost,
Management
Risk Assessment, Safety, Quality,
and Legal/Contractual Issues
Project Performance and Success
Measurement

Real Estate Market Dynamics and
Construction Economics

Lean Construction and Agile Project
Management, Supply Chain, Facility
and Lifecycle Asset Management
Public-Private Partnerships (PPP) in
Infrastructure Projects

and Productivity

O:mmﬂ\} c:d}.).ﬂ\ “"_11.;}).&.4]\ .E.\L-.\;S
doaliny) ¢ 48l § o) gall 3]

4 il Lladl) 983 gal) 5 Aadlud) 5 lalaal) anss
40280l

Gle 5 plall ~ladg el el

et bl 5 2l (§ sus LS ali
claa) dladu s yall 3l ¢ ) Al
D) g 38 yall 5,00

& ol sl cpeladll g ls) A
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Sustainability, Resilience, and Smart
Infrastructure

This track emphasizes sustainable development and future-ready infrastructure
systems. It investigates environmental performance, disaster impact, modular
construction strategies, and the circular economy to help design and manage
adaptive and sustainable construction environments.

Aus i) Aianl) Al g A5 g pall g dalaiua)

.6

Smart Cities and Sustainable
Infrastructure
Sustainability, Circular Economy,

and Waste Management

Impact of Global Disasters on
Construction Projects and
Management

Bridge Construction and Large-scale
Infrastructure Projects
Modular and
Construction

Prefabricated
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