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Research Plan for Sanitary and Environmental
Engineering program
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Research Track #1
Develop Technologies for Water Treatment
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Advanced methods for water treatment from surface
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water resources. dalaldl
Groundwater purification techniques to use as cheap sbaal Jgmug Ll 5 s LMt g 4 gal) olall 4385
and easy water supply source of drinking water. AR )

Nano Technology applications in potable water
supply treatment
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Nano Technology applications in special water
treatment as hospitals
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Enhancement and treatment of water quality in
different water resources for potable and industrial
water production.
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Evaluation of the performance of existing water
plants and the possibility of development and
upgrading at low costs.
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Advanced methods of water treatment for industrial
purposes.
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New innovative methods of seawater and brackish
water desalination.
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Enhancement of existing desalination systems.
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Nano Technology applications in seawater and
brackish water desalination
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Research Track #2
Develop Technologies for Wastewater Treatment
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Advanced methods for domestic wastewater
treatment.
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Use and development of low-cost methods of sewage
treatment suitable for rural areas.
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Nano Technology applications in wastewater
treatment
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Evaluation of the performance of existing wastewater
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treatment plants and possibility of development and
upgrading at low costs.
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Reuse of wastewater in different uses depending on
degree of treatment and pollution.
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Advanced methods of industrial wastewater

treatment.
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Advanced methods of domestic and industrial wastes
treatment and reuse.
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Research Track #3
Develop technologies for solid wastes managements
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Evaluation of solid waste management problems at
the local level
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Environmental and health impacts of waste LI 51y duaall g duil) U
management i

Waste collection systems UL pan ali
Enhancement of waste-to-energy technologies Ay g AailaasS iy ) ) Al ) i) s 3 S

(thermal, biochemical, and biological)
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Need for effective waste management policies
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Recycling of different types of waste
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Management of electronic waste to ensure green
computing
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Management of hazardous waste
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Research Track #4
Environmental Pollution Control Technologies
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Environmental pollution Protection and control
studies
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Water Treatment plants Sludge treatment for reuse
and safe disposal
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Application of sludge processing, disposal or re-use
methods in the Egyptian environment.

Lag 3laadl aladic 3ale) g Galiil) g dadlae culla (ks
ag paall G il & sy

Importance of waste management to environmental
sanitation
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Air pollution and gases control in utilities and
domestic and industrial wastewater works or Prevent
them.
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Environmental impact of waste disposal (leachate
treatment, biogas conversion)
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Landfill emissions and their the

environment

impact on
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Research Track #6
Planning, Management & Strategies for Utilities
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Planning and design of water networks and new
methods for control and efficiency improvement.
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Planning and design of wastewater networks and new
methods for control and efficiency improvement.
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Strategic management of water and wastewater
systems.
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Integrated management of water and wastewater
sector.

) dipal) g ci i) ola Ul AlalSial) 3 )2Y)

Environmental services Strategies and Management
systems
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Integration of economic incentives
recycling in waste management

to promote
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Research Plan for Transportation Planning and
Traffic Engineering
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Research Track #1

Environmental Impacts and Economic and Financial
Assessment of Transportation and Traffic Strategies
and Projects
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Assessment of air pollution emissions from various
transport projects and methods to reduce them.
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Economic feasibility and evaluation studies of
transportation projects.
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Developing models to estimate the environmental cost
of traffic projects.
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Multi-criteria assessment and life cycle analysis of
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transport infrastructure from a sustainability Lalay) ) ola
perspective. i -
Research Track #2

Development and Update of Transportation and
Traffic Models
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Developing traffic simulation models using big data
and Al
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Development and calibration of traffic models for
rural and urban roads in developing countries.
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Modeling the impact of major events on traffic flow.
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Research Track #3
Applying Modern Technologies for Traffic Data
Collection and Analysis
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Al applications for recognizing traffic patterns.
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Utilizing smartphone and navigation system data in
traffic analysis.
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Developing IoT platforms for real-time road

monitoring.
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Computer vision applications in traffic and driver
behavior data collection and analysis
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Research Track #4
Traffic Safety on Transport Networks
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Developing crash prediction models for urban and
rural roads.
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Studying the effect of road design on crash rates.
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Road safety analysis on roads
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Assessing the impact of infrastructure on pedestrian
and cyclist safety.
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Research Track #5
Behavior Analysis of Transport Network Road Users
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Analysis of aggressive driving patterns and their
causes.
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Incorporating driver and pedestrian behavior in
predictive models.
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Evaluating driver response to
control systems.

intelligent traffic
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Impact of mobile phone use while driving on
accidents.

Gadl gall e BaLAY U] it gl aladin) s

Research Track #6
Transportation planning
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Freight transportation planning
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Study of Transport Demand and Traffic

Management: Tools and Analysis
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Intelligent Transportation Systems
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Multi-Modal Transport Systems
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Planning and Operation of Public Transport Systems
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Sustainable Mobility and first/last mile planning
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Transportation System Planning in Smart Cities
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Transportation Network Analysis
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Research Track #7
Autonomous and Connected Vehicles
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Studying the integration of autonomous vehicles into
urban networks.

4 paal) CASAY e BLAN 436513 LS jal) Jalsi A

Assessing the impact of connected vehicles on traffic
safety.
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Simulating interactions between autonomous and
conventional vehicles.
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Developing route optimization algorithms for

A Alatiall il pall Jlusall Cpad Ciliaj ) g3 o ghat

connected autonomous vehicles. paLal)
Research Track #8 1l Al gaal)
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Modeling crowd movement during major events.
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Using computer vision to track pedestrian movement.
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Designing corridors and emergency exits based on
crowd flow analysis.
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Research Track #9
Design and Performance Analysis of Innovative
Intersection Designs
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Evaluating the efficiency of roundabouts and hybrid
roundabouts compared to traditional intersections in
terms of traffic flow and safety.
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Studying the impact of innovative designs on
pedestrian and cyclist safety and improving design
elements for safe accessibility.
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Developing simulation models for innovative
intersections using advanced software to evaluate
performance before implementation.
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Assessing the environmental impact of innovative
intersections in terms of reducing emissions from
vehicle idling and delays.
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Research Plan for Surveying Engineering
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Research Track #1
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Physical Geodesy and its Applications
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Local and global geoid studies and model
development.
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Marine geodesy and monitoring sea level variations.
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Hydrographic surveying and bathymetric mapping.
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Earth’s gravity field studies and applications.
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Using geodetic data in climate change and ice
melting studies.
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Research Track #2
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Global Navigation Satellite Systems (GNSS)
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Applications of Global Navigation Satellite Systems
for high-accuracy positioning.

adlgall paail Leliall LY e dadlal) alii il
Alle ddy

Using post-processing techniques to improve
positioning results.
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Real-time applications supporting intelligent
transportation systems.
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Studying and modeling navigation system error
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sources using modern techniques such as Al.
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Integrating satellite navigation systems with other
systems, such as Inertial Navigation Systems, to
enhance accuracy and reliability.
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Research Track #3
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Dynamic Geodesy and Plate Tectonic Motion
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Studying plate tectonic motion and monitoring
movements using geodetic measurements.
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Applying modern techniques such as artificial
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intelligence to predict tectonic activity. S sl
Utilizing recent satellite missions for geodetic and | i gsall () &3 daal) Luladl) cilagall (e Baliiu)
geophysical purposes. Al 58 guall g
Developing and studying International Terrestrial | 4a:liay (a3 ddgall daa yal) i Uyl Al jay ok
Reference Frames and monitoring their accuracy. RPRCY)

Applications of dynamic geodesy in monitoring and
diagnosing Earth crustal deformations.
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Research Track #4
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Terrestrial Laser Scanner Studies
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Using terrestrial laser scanning in high-accuracy
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topographic surveying. Alle A8y A1 & gulal)
Documenting historical buildings and structures | JJ&ll LSS aladialy 44,0 claldly e @4
with terrestrial LIDAR techniques. a )

Producing detailed 3D models of buildings and
structures.
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Monitoring deformations and changes in buildings
and engineering structures.
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Research Track #5
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Digital Photogrammetry and Remote Sensing
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Using digital imagery in various surveying and
mapping applications.
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Close-range photogrammetry studies and their
applications in engineering and urban fields.
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Remote sensing applications in natural resource
monitoring and land management.
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Environmental studies using satellite images to
monitor climate change.
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Monitoring urban and agricultural changes using
remote sensing techniques.
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Research Track #6
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Mobile multi-Sensor Studies
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Producing digital maps using portable multi-source
sensors.
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Indoor and outdoor navigation applications using
multiple sensors.
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UAV applications in topographic and detailed
surveying.
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Mobile mapping techniques such as road condition
and crack detection.
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Intelligent transportation systems based on
integrated multi-sensor technologies.
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Integration of data from different sensors (LiDAR,
GNSS, cameras) for higher accuracy and reliability.
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Research Track #7

Geographic Information Systems (GIS)
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Building and managing spatial databases and
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integrating them with GIS. Ad) jzal)
GIS applications in urban planning and city | 3039 () serd) Jubdsl) 8 48) aal) cila glaal) alai ciliylas
management. Gl

Using GIS for natural resource management and
environmental monitoring.
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Integrating GIS with Building Information
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Modelling (BIM). .(BIM)
Developing GIS applications for decision support | JIJill &%) acal 48 aal) Claghiall alii el  ohs
and policy making. Sbabaad) ana g




Research Plan for Railway Engineering program
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Research Track #1

Railway Management and Operation
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Improve the capacity of railway lines and stations using

Hladl aladiuly 4aaal) dSW hghd pUS Gpual

modeling and simulation. slSlaall
Securing the movement of trains on railways. (signaling | <JLEYY) Apyaal) aghdl) Ao < jUadl) e 4S8 ué*u
and controlling systems) (psal) dalati g

Developing Railway transport (for passengers and
goods) and control systems to ensure security and
safety on Railways.
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Planning and Management of Railways.
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Development of asset management and predictive
maintenance systems for railways
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Research Track #2

Infrastructure and Stations
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Design, Construction and Maintenance of track
elements and infrastructure.
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Engineering and architectural design of railway
stations for effective accommodation of passengers and
freight.
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Using sustainable materials and recycling in the
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construction and maintenance of railways Aonaall Gl
Structural risk assessment of bridges and tunnels on | dSull bghi lo GE¥ g jgmall AdGel jlaldall ands
railway lines Anaal
Research Track #3 SN sl ) gaall
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Increase the capacity of railway stations through ICT
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Studying the application of information technology in
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developing the railway system in Egypt. raa b daaaall
Application of AI and Big Data to improve operational | 35S (puadl dadiall cilliblly slhaY) elSY Gk
efficiency and safety Aadlad) g Jarazal)
The role of IoT in monitoring and maintenance of | 4iaill Lui) Lilua g 481 ja & (ToT) sLEY) i i) g
railway infrastructure Aouaal) gt




Research Track #4

Environmental and Climatic Challenges
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Environmental Impacts of Railways
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Effect of climate change on Railway
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Reducing the carbon footprint of railways through the
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use of renewable energy sources daaaia dBla jalae
The impact of extreme weather events on the safety and | dSwl) 3¢liSy Al o ddkial) dggal) jalghll 5l
efficiency of railways JAadaal)

Research Plan for
Engineering Program

Highways and Airports
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Research Track #1
Advanced Materials in Pavement, Mix Design &
Performance
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Development of asphalt and concrete mixes using
polymers, fibers, nanomaterials, recycled materials, and
new materials.
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Studying the effect of advanced materials on cracking,
rutting, and environmental conditions.
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Performance evaluation of pavement layers under
repeated/ heavy loading and varying climates.
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Developing special asphalt mix designs/ methods

dalad) Aatiny) cllaldl) JLod) g asaal julaa s gh

Research Track #2
Pavement Evaluation & Maintenance
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Pavement condition assessment using new evaluation
methods

paall paadll 3,k pladlinly cia ) A PR

Developing maintenance strategies based on Pavement
Management Systems.
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Life-cycle analysis of maintenance and rehabilitation
alternatives.
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Effect of preventive maintenance on

pavement service life.

extending
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Research Track #3
Advanced Modelling, Digital Transformation & Asset
Management
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Numerical modeling for simulating pavement response
to different loads and environmental conditions
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Developing digital models of road and runway networks
with sensor-driven predictive modeling.
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Al applications for failure prediction and maintenance
scheduling.
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Advanced Asset Management integrating
weather, and field data into decision-making.

traffic,
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Research Track #4
Geometric & Structural Design Considerations for
Safety Enhancement
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Enhancing geometric design towards safer roads
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Enhancing flexible and rigid structural design for heavy
duty pavements and special environmental conditions
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Improving design parameters to achieve higher safety
factors against different failures.
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Research Track #5
Modern Technologies in Construction & Quality
Control
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Advanced construction techniques such as 3D Paving
Systems and GPS-controlled machinery.

D Paving Systems3 Jis dadiial) L,diil) cilyids
.GPS-controlled machinery.y

Real-time performance monitoring technologies during
construction (Intelligent Compaction, e-construction).
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Developing QA/QC protocols using digital data and
remote sensing.
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Studying the impact of modern technologies on reducing
construction errors and enhancing project durability.
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