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V- Structural analysis
Structural analysis employs the fields of applied mechanics, materials science and

applied mathematics to analysis and compute a structure's deformations, strains,
internal forces, stresses, support reactions, accelerations, and stability. Studying YD
multi-story structures. This specialization is concerned with the dynamic analysis of
soil, bridges and all structures. Also, it focuses on studying the effect of wind and

earthquakes on structures and soils. It studies the effect of repeated and cyclic loads.

0 Methods of Structural Analysis
Y. Analytical Method
In analytical method there are three approaches

The mechanics of material approach also known as strength of materials.
The elasticity theory approach.

And the finite element approach using software programme such as ANSYS
and ABAQUS.

« Y. Method using Numerical Approximation

Y. Finite element method

Y- Structural Design ) Design of RC structures and Design of steel structures)
The process to find out the safe, durable and economical specifications of the structure
including materials, technology, geometry, the size of structural members sufficient to
carry loads of structure during the life period of the structure is known as structural
design. Design of structure involves its study from the viewpoint of its serviceability,
safety, and durability.
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Methods of Structural Design
. For RCC and Steel Structure
Working stress method
Ultimate load method

Limit state method

¥- Testing and properties of materials
The methods employed to predict the response of a structure under loading and its
susceptibility to various failure modes takes into account the properties of the
materials such as its yield strength, ultimate strength, Young's modulus, and Poisson's
ratio. In addition, the mechanical element's macroscopic properties (geometric

properties) such as its length, width, thickness, boundary constraints and abrupt
changes in geometry such as holes are considered. It focuses on material tests in
international codes and how to adopt their properties. Knowing the properties of new
materials to know the validity of their use in construction. The effect of the
surrounding environment on the properties of materials such as exposure to heat, salt,

rust, etc.

- Construction management

A professional service that uses specialized, project management techniques to
oversee the planning, design, and construction of a project, from its beginning to its
end. The purpose of Construction management is to control a project's time / delivery,
cost and quality—sometimes referred to as a project management triangle or "triple
constraints. CM is compatible with all project delivery systems, including design-bid-
build, design-build, CM At-Risk and Public Private Partnerships. Professional
construction managers may be reserved for lengthy, large-scale, high budget
undertakings (commercial real estate, transportation infrastructure, industrial facilities,
and military infrastructure), called capital projects. Project and construction
management is interested in studying the following topics: Analysis of a single
variable data— Analysis of multiple variable data— Probability distribution— Random
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numbers and variables— Simulation using Monte—-Carlo Procedure-Investment
calculation— Different method for economic comparison— Optimization of the use of
assets— Sensitivity analysis— Applications in the construction filed— Effect of inflation-
Different methods of preparing the time schedules— Construction project organization
by owner and contractor- Planning of construction project- Types of construction
contracts and bidding

methods- Cash-flow for construction project- Cost estimation of construction project
and bidding preparation- Bidding competition control- Followup of construction
project- Conditions of construction contracts. Introduction to the writing of
specifications documents presented with working drawings as part of the contract
documents- General and special conditions of the job- Defining the scope of work and
detailed descriptions of items and materials- Quantity surveying (rules and methods),

check listing the finished work. Geotechnical engineering

investigation of subsurface conditions and materials; the determination of the relevant
physical, mechanical, and chemical properties of these materials; the design of
earthworks and retaining structures, tunnels, and structure foundations; the monitoring
of site conditions, earthwork, and foundation construction; the evaluation of the
stability of natural slopes and man-made soil deposits; the assessment of the risks
posed by site conditions; and the prediction, prevention, and mitigation of damage
caused by natural hazards (such as avalanches, mud flows, landslides, rockslides,

sinkholes, and volcanic eruptions)

Geotechnical engineers perform geotechnical investigations to obtain information on
the physical properties of soil and rock underlying (and sometimes adjacent to) a site

to design earthworks and

foundations for proposed structures, and for the repair of distress to earthworks and
structures caused by subsurface conditions. A geotechnical investigation will include

surface exploration and subsurface exploration of a site.
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Hydraulic engineering as a sub-discipline of civil engineering is concerned with the
flow and conveyance of fluids, principally water and sewage. One feature of these
systems is the extensive use of gravity as the motive force to cause the movement of
the fluids. This area of civil engineering is intimately related to the design of bridges,

dams, channels, canals, and levees.

Also the subfields of the hydrological sciences, including water based management

and policy issues that impact on economics and society. And also the physical,

chemical, biogeochemical, stochastic and systems aspects of surface and groundwater
hydrology, hydrometeorology, hydrogeology and hydrogeophysics. Relevant topics
incorporating the insights and methodologies of disciplines such as climatology, water
resource systems, ecohydrology, geomorphology, soil science, instrumentation and
remote sensing, data and information sciences, civil and environmental engineering

are within scope

Scientific Research Topics
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V. Research Plan of Civil Engineering Department (Y YY-Y. YY)

(a) Structural Engineering

« Behavior of beams made of nano-modified concrete mix

» Improving the structural performance of reinforced concrete elements using
carbon nanotubes

« Seismic behavior of structures

» Analysis of RC beams strengthened using ultra high-performance fiber
reinforced concrete plates

» Effectiveness of Using FRP Bars as Reinforcements for High-Strength
Concrete Structures.

 Strengthening of RC structures using FRP composites.

 Shear strengthening of RC beams constructed from recycled concrete
aggregate using FRP

» Behavior of recycled concrete structural elements. O Fracture properties of

fiber reinforced concrete O Fracture behavior of recycled concrete.

» Load carrying capacity of multi-cell composite column

» Fuzzy systems in civil engineering

» Shear performance of structural elements strengthened using ultra high-
performance fiber reinforced concrete plates

» Effect of carbon nanotubes on strengthening of RC structures retrofitted with
carbon fiber/epoxy composites

» Ranking fuzzy numbers

* Improvement of concrete Mechanical properties & reinforcement steel

« steel fiber reinforced concrete

« Stability of steel/concrete structures

» Behavior of composite beams with opening

 Shear performance of I-steel sections encased UHPFRC.

* Improving the mechanical characteristics of green concrete

* Improving the mechanical behavior of concrete mixtures using steel,
polypropylene and recycled plastic fibers.

» Behavior of self-compacted concrete

(b) Public Works Engineering

» Effect of Speed Humps/Bumps on The Flow Speed & The Pavement
Condition of The Road

* Priorities For Road Maintenance

Page Y¢




CYYIY LYY shad) AR

fadd) J3S Aaala
Aigl) 40

Aiaal) duaigh aud

Use of Geogrid in Reinforcement Asphalt Mixtures Prepare by The Recycled
Asphalt Materials

Development of a Dynamic Traffic Assignment Model for Main Roads
Network in KafrEl-Sheikh City

Impact of Pavement Rutting on Traffic Operational Performance

Improving the performance and properties of the problematic soil by using
polymers

Performance of the Hot Mix Asphalt Containing Local Industrial Wastes
Detection of Deformation in Reinforced Concrete Beams Using Close Range
Photogrammetry Techniques

Evaluation of Digital Elevation Models Resulting from Geographic
Information System (GIS)Using Terrestrial Observations

Public Transportation Systems City: Evaluation and Possible Improvements
The Impact of several Errors sources on Efficiency of Digital Survey
Instruments

Infrastructure Assets Management and Evaluation of Transportation and
Traffic Projects

Transport Planning, Traffic Engineering and Traffic Safety

Studying Elements of Road and Factors That Affecting Both the Traffic,
Transport, And Environment

Traffic analysis and geographic information systems (GIS)

Modification of hot asphalt mix

Stabilization of subgrade

Network design optimization in close range photogrammetry.

Close Range Photogrammetry

Terrestrial Laser Scanner

Water and Wastewater Treatment

High Strength Wastewater Treatment

Aerobic and Anaerobic Treatment

Maximize The Economic Benefit of Water and Wastewater Treatment
Management of Water and Wastewater Treatment

Sanitary works in buildings

Plumbing

Industrial wastewater treatment

Water Treatment for Aquaculture

Effect of Aquaculture on Aquatic Environment

Use of Agricultural Waste in Water and Wastewater Treatment
Management and Treatment of Solid Waste
Rice Straw in Water Treatment
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» Water recycling
» Use black sand in water treatment
« Salinity water treatment

(c) Irrigation and Drainage Engineering
« Sea water intrusion

» Coastal engineering &Shore Protection

» Sea water intrusion

» Ground water hydrology

* Irrigation system analysis

 Stability of dams & embankment

» \Water resources

» Hydraulic structures

* Open channel flow

« Scour &Sedimentation at open channel

* Pipe networks

» Reuse of agriculture drainage water

* Seepage

» Contaminant transport through the soil O Assessment of Different Methods
for Estimation of Missing Rainfall Data
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