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communication; research management
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Civil Engineering in Transforming World
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Transforming environment; trends and developments; civil engineering work of the 21st century;
shifting paradigms in theory and practice; prediction on the civil engineering future, covering the structural, geotechnical,

transportation, and coastal engineering specializations
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Applied Mathematics for Civil Engineering
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System of linear equations; matrix and engineering applications; eigen value problems and applications
for civil engineering; ordinary differential equation; fourier analysis and applications for civil engineering; partial differential
equations; optimization techniques; numerical method; statistics; applications to structural engineering, geotechnical

engineering, coastal and ocean engineering, and transportation engineering
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Matrix Structural Analysis
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Review of matrix algebra; matrix procedures for analysis of continuous beams, plane frames and space
frames under static and quasi-static loading; stiffness and flexibility methods; techniques for solving large linear equation

systems; practical computer application
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Advanced Mechanics of Solids I
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Mechanical response of materials; simple tension in elastic, plastic, and viscoelastic members;
continuum mechanics; stress and strain tensors; equilibrium; kinematics; elastic problems, plastic and viscoelastic in three-

dimensional ; weak and minimization principles
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Dynamics of Structures
a s A a o A ) ) A " a )
NITAAIIEHITUUNUANUDAILICAULAYILATHANYTESAU fﬂiE‘T'L!E‘T%W]’EJH’OEJN?JﬁigllagﬂTﬂiﬂLﬁ\i
ﬂ?iﬂWﬂ?WiJaﬁiill‘BTaéll't‘NIﬂiﬂﬁ%}WQ IUVNIANTEINY miﬁ'uﬁzzﬁaummanuammmnm’e)ﬂmﬁmﬂﬁﬁ%”uuﬂﬁﬂ

A A Y o ' v o ' o A Ay 1 g a v
ﬂiyﬂ'W]Lﬂﬂ’J"U'ﬁ]\?ﬂ‘]Jﬂ']iTiu’NLm$ﬂ'J']llﬁll“l/‘lu‘ﬁﬁ314'J'N!,l,iQﬂﬂﬂ?i!ﬂﬁﬂuﬂ‘}lﬂlﬂu!‘]ﬁ\?!ﬁu



Analysis of systems with single and multi degree of freedom; free and forced vibration; determination
of natural frequencies of structures; distributed mass system; longitudinal and lateral vibration of flexural members; problems

involving nonlinear between force-displacement and relation damping
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Advanced Soil Mechanics
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Stresses in soil mass; stress-strain behaviors and constitutive; models of soils; porewater pressure in

soils; seepage and flownet; consolidation of clay; finite difference solution; analysis of settlement; computer analysis of slope

stability; properties of unsaturated soils
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Advanced Foundation Engineering
MIAATIZHIAzeRNIIUAIARY AUANIITIRUSEY fumesufAy gmimﬁyuua:gmsmﬁﬂ 3
yauvuiimduuas liimdu 53 I ludsawud luandmnssugusn
Design and analysis of slope; embankments on soft clays; retaining structures; shallow and deep
foundations; braced and unbraced excavations; finite element method in foundation engineering
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Soil Dynamics
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Fundamentals of vibration; wave in elastic medium, properties of dynamically loaded soils; foundation

vibration; earthquake and ground vibration; compressibility of soils under dynamic loads; liquefaction of soil
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Linear Water Wave Mechanics
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Partial differential wave equations; linearized water wave solutions; linear wave properties and

characteristics; dynamic and kinematic wave parameters; wave forces and energy; wave transformation; long waves; seiching

storm surge; wave generation and statistics; wave measurement; wavemaker theory
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Coastal and Ocean Engineering
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Water wave mechanics theory; tides and ocean currents; wave induced currents; wave and current
interaction; deep water waves; transaport and transformation of irregular waves; wave measurement and analysis; rogue
waves and tsunamis; coastal geology; coastal sediment transport; shoreline change; coastal protection structures; port and

harbor design; offshore structures; modeling of coastal and ocean engineering problems
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Advanced Fluid Mechanics
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Vectors and tensors in fluid mechanics; fluid characteristics and properties; continuity equation;
momentum equation; energy equation; vorticity dynamics; irrotational flow; viscous flow; turbulence; boundary layer theory;

dynamic similarity; boundary value problems in fluid mechanics; introduction to computational fluid dynamics
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Principles of Transport System and Planning
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Fundamentals and functions of transport system; transport system management; concept of sustainable
transport; public transportation systems: bus, tram, rapid transit, ferries; intelligent transport system (ITS); urban and intercity
transport planning; interaction between transportation and land-use; impacts of transportation: energy and resource use, air

and noise pollution, global climate effect
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Principles of Traffic Engineering
@ J Jq 9 = a
ANHUUPIINLTENOUNITIIIVS ch"]ﬁ/]N PIUNIN UL Lazouy MIANEIUTNIUNITIT10T

< ' wa [ Y ¥ o
AITULI ﬂ’J']lla'](’i’f}'] UAZNITIIDATID ﬁ"ll‘l’i@ﬂlﬂ\?@ﬂ@]!,ﬂ@]ﬁ]ﬁ'ﬁ]i!m$ﬂ'ﬁﬂﬂ\1ﬂu ANHUSUDINTSUNITIVG ANVUTUNUD



igﬁiWQﬂigllﬁ%iﬁ]i ﬂ'ﬂiJ‘Vi‘Lﬂ!.l‘Li‘Ll uazmmﬁa mqyaiﬂémmﬁu Wﬂﬁallﬂﬂﬂﬂﬂ N1IVDNLUUVUNNLYN Wﬁﬂﬂ?iﬁuﬁ?u
yosFayaa Irlsnsuaymseeniuy TTUUAILANMIITINT STUDVUAISIRTuzAz MU TTgRd 1Fu

Characteristics of traffic components, road users, vehicles, and roads; traffic volume, speed, delay, and
parking studies; accident causes and preventions; traffic flow characteristics; traffic flow, density, and speed relationship; car
following theory, queuing theory; design of intersection; fundamentals of signal timing and design; traffic control systems;

intelligent transport systems and applications
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Transport Safety and Security
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Crash, fatality, injury; risk, transport security; losses due to transport accidents; contributing factors:
human, road, and vehicle; development of transport safety strategies: accident and injury prevention and reduction;
development of countermeasures and accident mitigation; safety audit; black spot location identification and treatment; design
of safer roads and intersections; roadside safety; design of roundabouts; at-grade railway crossing; pedestrian safety;
evaluation of effectiveness and efficiency of remedial measures; transport security strategies; transport network reliability
and vulnerability analysis
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Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic or problem; research objective;
scope of research; literature review; research proposal writing; statistical methods for advanced research in engineering;

research metholodogy; analysis and interpretation of data; research presentation; research report writing; case studies;

research communication; research management
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Advanced Mathematics for Civil Engineering
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Theory and applications of advanced mathematics to civil engineering; system of linear equations;
matrix and its engineering applications; eigen value problems and its applications for civil engineering; ordinary differential

equation for engineering mechanic problems; fourier analysis and its applications for civil engineering; partial differential

equations; optimization techniques; numerical methods
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Finite Element Method
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Theory and application of the finite element method for analyzing structural systems; formulations for
a variety of elements in one, two, and three dimensions; modeling and analysis of structures using line, planar, and solid

elements
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Stability of Structures
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Buckling and loading capacity of concentrically and eccentrically loaded columns; lateral buckling of

beams; failure capacity of built-up columns; stability of frame works
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Theory of Elasticity
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Equations of equilibrium and continuity in elastic solid; two-dimensional solutions of beams, wedges,

disks, and rings under various conditions of loading; stress concentration; strain energy methods of solution
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Fracture Mechanics
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Modes of failure; adhesive strength of materials; theories of fracture; analysis of stress at cleavage,
plane stress, and plane strain; ductile fracture; brittle fracture; formation and propagation of crack; design against fracture;

testing of ductile fracture; non-destructive testing
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Advanced Mechanics of Solids 11
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Fundamentals of continuum mechanics, finite deformations, Lagrangian finite strains, stress tensors of

Cauchy and Piola-Kirchoff, plasticity and thermo-elasticity, elements of damage mechanics, elements of fracture mechanics,

rheological and viscoelastic theories, and modern experimental techniques
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Behavior of Reinforced Concrete Members
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Behavior and strength of reinforced concrete members; beams subjected to bending, combined bending
and shear; columns under axial compression and eccentric loading; deflection computation of structures; bond and cracking;

review of research and pertinent literatures; uses and limitations of present design specifications
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Behavior of Steel Structures
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Researches relating the basic behavior of structural steel members and frames to present design

approximations; use and limitations of the current specifications
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Advanced topics of interest in structural engineering
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Advanced Topics in Structural Engineering 11
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Advanced topics of interest in structural engineering
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Earthquake Engineering
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Analysis and design of structures for earthquake loading; earthquake ground motions; attenuation laws;
seismic hazard analysis; numerical methods for time-domain and frequency-domain analysis; response of linear and nonlinear
structures; elastic and inelastic response spectra; construction of design spectra; soil structure interaction analysis; seismic

design methods and building code requirements
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Nonlinear Finite Element Method
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Formulation and numerical solution of nonlinear structural problems by finite element methods;

geometric nonlinearities and structural stability; material nonlinearities
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Advanced Finite Element Method
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Advanced applications to linear static and dynamic problems in structural mechanics; three-

dimensional finite elements; advanced variational principles of beams, plates, and shells
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Mechanics of Composite Structures
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Manufacturing techniques of composite structures; micromechanics; classical lamination plate theory;
materials properties and failure theories; plate solutions and elasticity solutions covered as required to meet special interests

of students
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Bridge Design
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Bridge loads; theory of load distribution and applications; selection of bridge systems and types; bridge
locations; reinforced concrete with steel, prestressed concrete bridges and steel bridges; analysis and design of superstructures

and substructures of bridges
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Reinforced Concrete Design with FRP Composite
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Strengthening of structural members; design of flexural strengthening with Fibre Reinforced Polymers
(FRP) wraps; shear behavior of wrapped concrete member with fiber reinforcement; design and behavior of internally FRP

reinforced concrete beams, bond and development length, deflection and crack width
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Analysis of Structure Fire Resistance
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Principles and concepts for fire safety and structural designs; variation of mechanical and thermal
properties of concrete and steel with high temperature; simplified heat transfer analysis for concrete and steel sections; fire

resistance designs of reinforced and steel members; analysis of structural fire resistance by using finite element model
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Ground Improvement Techniques
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Pre-loading; vertical drain; stone column; grouting; dynamic compaction; lime/cement deep mixing; jet

grouting; geo-synthetics; case studies, designs, applications, and limitations of ground improvement techniques
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Waste Geotechnics
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Clay mineralogy; theory of contaminant transport; determination of transport parameters; liner design;

clay liner compaction; stability of landfill; leachate collection system; final cover design
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Earth Structures
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Seepage through soils; compressibility and shear strength of compacted soils; slope stability;
geosynthetic reinforced embankment; settlement and horizontal movement in embankment; analysis and design of earth

structures
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Unsaturated Soil Mechanics
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Matric suction; state of stress; soil-water characteristic curves: unsaturated flow; shear strength of

unsaturated soils; compressibility of unsaturated soils
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Geosynthetic Engineering
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History and overview of geosynthetics: geotextiles, geogrids, geonet, geomembranes, geosynthetic
clay liners, geocomposites; properties of geosynthetics: physical properties, mechanical properties, hydraulic propertics,
endurance properties, degradation properties; applications of geosynthetics: reinforcement, filtration, drainage, liquid

containment liners
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Advanced Geotechnical Testing
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Advanced laboratory testing; consolidation tests, compaction tests, hydraulic conductivity tests,
consolidated-undrained triaxial test; geotechnical instrumentation; strain gauges, electronic transducers and calibration

techniques; in-situ testing; standard penetration test, cone penetration test, pressuremeter, inclinometer
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Remediation Geotechnics
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Remediation investigation, non-invasive site characterization; invasive site characterization;

monitoring well design; water sampler; cut-off walls; soil vapor extraction; air sparging; reactive wall
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Analytical and Numerical Methods in Geotechnical Engineering
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Boundary value problem and principle of numerical analysis; limit equilibrium analysis; introduction
to finite element method; formulation and calculation of the finite element matrices; continuum theory of geo-mechanics;
considerations in geotechnical analyses; nonlinear behavior and constitutive laws of geo-materials; flow through porous
media; consolidation theory; computer application in geotechnical analysis
220592 Favetdugemeimanssusadimadia 1 3((3)-0-6)
Advanced Topics in Geotechnical Engineering I
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Advanced topics of interest in geotechnical engineering
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Advanced Topics in Geotechnical Engineering 11
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Advanced topics of interest in geotechnical engineering
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Geostatistics and Reliability Analysis for Geotechnical Engineers
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Review of probability theory; Monte Carlo simulation; simulating random field of geologic media;

geostatistical method; kriging method; reliability analysis for geotechnical design; point estimate method, first order second

moment method
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Contaminant Hydrogeology
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Sources of groundwater contamination, mass transported in saturated media; transformation,

retardation and attenuation of solutes; inorganic chemicals in groundwater; organic compounds in groundwater
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Groundwater Flow and Contaminant Transport Modeling
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Darcy’s law; confined and unconfined aquifer; Laplace and Poisson equation; steady-state flow;
transient flow: MODFLOW; conceptual models; initial and boundary conditions; flow simulation; calibration and
verification; particle tracking
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Engineering Geophysics
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Geomagnetic method; geoelectric methods (resistivity and electromagnetic methods); seismic method;

gravity method; ground penetrating radar; geothermometry; well logging radioactivity method; case study in engineering and

environmental problems
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Rock Mechanics

@

autiavesiunaaey auifariuaznsduunlssnn autiamawazann 1wlasugl uianu

=<

v A Aa ° A ax ' 9 =
LmzﬂﬂlluluﬁmuﬂﬁﬂNﬁiﬂn‘ﬂfﬂ miiﬂuuﬂﬂizmmﬂﬁﬁu ’J‘ﬁﬂWiﬂWﬂIﬂuﬂJnyaLLMUﬂiWlﬁﬂalliaﬂ ﬁ‘mWL‘]JafJug‘ﬂ

yoawaduuazlaymnnerdos grusInuuiu @dosnmanuaiaiu



Properties of intact rocks; index properties and classifications; strength and deformability properties;
rock mass and geologic discontinuities; rock mass classification; hemispherical projection methods; deformability of rock

mass and related problems; foundations on rocks; rock slope stability
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Engineering Geology
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Qualitative and quantitative description and classification of soil and rock masses, their physical and
mechanical properties; geological processes; identification of the influence of geological structures on engineering projects;

practical application with case studies
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Underground Excavation and Tunneling
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Types of underground opening; elastic and elasto-plastic stresses and displacements around
underground openings; ground reaction curve; tunnel ground condition; excavation methods; excavation systems for large
openings and difficult ground conditions; supports and linings; determination of rock loads; exploration and instrumentation;

case histories
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Pile Foundation Analysis and Design
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Principle of pile foundation; pile installation and its effects; ultimate load capacity of piles; evaluation
load capacity by dynamic methods; settlement analysis; lateral resistance of piles; pile-raft system; negative friction on end

bearing pile; pile load tests

a d
220-628  nguRnaadnluilgiinamans 3((3)-0-6)
Plasticity in Soil Mechanics
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Critical state soil concept; limiting equilibrium equations; integration of a system of two partial
differential equations; solution of christianovitch on the weightless and purely cohesive soil; deformation of stress exerted on

walls
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Nearshore Hydrodynamics
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Kinematics and dynamics of fluid flow; linear water wave mechanics; surf zone waves and currents;
wave breaking and wave setup; higher-order water wave solutions; wave radiation stresses; energy balance in the nearshore

zone; longshore currents; undertow currents; theory of wave boundary layers; wave spectra; modeling of wave and currents in

the nearshore zone

220-544 msméauﬁ’wmmnammzmssﬂéﬂuuﬂmmmuuwméfe 3((3)-0-6)

Sediment Transport and Morphology of Shoreline Change
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Marine geology; driving forces in the coastal ocean; coastal morphology change; oceanic sediment
characteristics and properties; initiation of motion; equilibrium beach profile theory; sediment budget; longshore and cross-

shore sediment transport; bedload and suspended load; size-selective sediment transport; modeling of sediment transport and

coastal morphodynamics
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Computational Fluid Dynamics
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Partial differential equations in fluid dynamics; boundary conditions; computational grids and
coordinates; finite difference and finite volume methods; implicit and explicit time discretization; direct and iterative solvers

for equation systems; numerical solutions of Navier-Stokes equation; stability and accuracy analysis
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Coastal and Harbor Structures
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Wave transformation; wave dynamics; coastal sediment transport; coastal erosion; coastal protection;
wave forces on structures; analysis of design storm; coastal engineering structures; groin; offshore breakwater; headland; low
crest structures; seawall and river mouth jetty; platform and viaduct; shoreline change due to coastal structures; harbor

engineering
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Offshore Structures
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Offshore wave analysis; hydrodynamics and hydromechanics of offshore structures; design of offshore
structures, offshore wind towers, fixed platforms, floating platforms, and offshore pipelines; modeling of offshore structures;
offshore construction and installation, operation and maintenance of offshore structures
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Coastal Disasters
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Nonlinear wave theory; long wave theory; rogue waves; rip current, mechanisms of earthquake;
landslide and slope failure; earthquake tsunamis, landslide tsunamis, storm surge; debris flow; muddy flow; typhoons; coastal

erosion and stability of coastal structures; land subsidence; sea level rise; coastal flood and inundation
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Data Acquisition and Analysis for Coastal and Ocean Engineering Applications
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Measurement theory of waves and hydrodynamics; mechanical sensors; acoustic sensors; optical

sensors; remote sensing techniques; autonomous underwater vehicles; signal conditioning and filtering; signal analysis;



measurement by use of video cameras; image processing techniques; Geographic Information System (GIS) in coastal

engineering
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Advanced Topics in Coastal and Ocean Engineering I
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Particular topics of interest in coastal and ocean engineering, focusing on state-of-the-art research,

innovation, and application in the subject area
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Advanced Topics in Coastal and Ocean Engineering II
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Particular topics of interest in coastal and ocean engineering, focusing on state-of-the-art research,

innovation, and application in the subject area
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Nonlinear Water Wave Mechanics
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Classical nonlinear wave theory; higher order stokes waves; long waves; nonlinear shallow water

wave equations; cnoidal waves; solitary waves; dean’s stream-function theory; Boussinesq wave model; wave-current

interaction; wave-wave interaction; numerical methods for nonlinear waves
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Physical Oceanography
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Ocean floor geology; oceanic heat budget; sea water properties; oceanic-atmospheric interaction;
geotropic currents; wind-driven circulation; wind-driven ocean waves; deep water circulation; equatorial phenomena; coastal

and marginal sea processes; tides; marine sediment; oceanic exploration
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Coastal Resources Management
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Management sustainability and integration in the coastal zone; special area management plans
(SAMP); mapping of existing coastal land uses; selection and identification of critical zones; understanding in stakeholders
and their individual roles; risk analysis and adaptation; zoning policy in the coastal zone; Environmental Impact Assessment

(EIA) and regulatory standards for protecting coastal resources; comprehensive case study of problems
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Estuarine Processes
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Type and classification of estuaries; oceanographic tides in estuaries; geomorphology; estuarine
stratification; property of estuarine water; mixing in estuaries; density-driven circulation; tide-driven circulation, salt transport
and saline water intrusion in estuaries; salt balance equation; wave dynamics in estuaries; estuarine sediment transport;

modeling of estuarine processes
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Urban Transport Planning
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Urban transportation planning process; design of urban transportation models; travel demand model,
trip generation, trip distribution, modal split, and route assignment; land-use models; interaction between land-use and

transportation system; urban public transports planning; vehicle routing and scheduling; crew scheduling
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Transport Network Analysis
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Theory of transport demand and supply; transport network equilibrium; prpblem solving for user
equilibrium; models of joint travel choices; transport network reliability and uncertainty; traffic assignment model, traffic

micro-simulation model; mathematical program of transport and traffic problems
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Pavement Design
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Pavement types; stress distribution of pavements in theoretical and actual; sub-grade conditions and
traffic loadings; principles, methods, and standard design of flexible, concrete and other pavement types; causes and
mitigation of various types of pavement distress; evaluation of pavement condition; basic maintenance and rehabilitation of
pavement
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Pavement Materials
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Properties of soils, rocks, bitumens, asphalts, and concrete; modification and evaluation of these
properties; criteria for use and acceptance testing; variability and quality control; use of non-standard materials in pavements;
service conditions and material performance
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Advanced Topics in Transportation Engineering I
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Advanced topics of interest in transportation engineering
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Advanced Topics in Transportation Engineering II
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Advanced topics of interest in transportation engineering
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Transport Planning and Policy
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Transport problems and trends, transport policy formulation, decision making process in transport
policy, instruments of transport policy, integrated transport strategies; transport economics; measuring variables and
intangibles in transportation decision; forecasting travel behavior by using revealed and stated preference techniques and

activity-based analysis method; cost allocation and benefit transfer; uncertainty and risk.
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Public Transport Planning and Management
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Trends in private vehicle ownership and public transport patronage, demand and supply analysis,
factors influencing modal choice; principles of bus and rail operations; urban public transport; intercity transport;
infrastructure for public transports; passenger information; determining fares and service levels, financial subsidy and
investment
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City Logistics
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Equipment and warehousing, regulatory framework, procedures for determining and charging track
costs, total distribution cost management, social costs of freight transport; freight transport demand and supply modeling, city
logistics modeling; location of logistics terminals, vehicle routing and scheduling; city logistics with intelligent transport
system
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Airport Engineering
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Classification of airports; principles in planning; location and design of airport facilities, runways,
buildings, drainage system, lighting system ; basic air traffic control devices
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Railway Transportation
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Classification of rail systems; economics of alignment, operating cost and capital outlay; cuttings and
embankments; characteristics and performance of diesel locomotives; resistance due to friction, grade, and curves; speed-
time-distance relationship; optimal economic speed; energy and fuel consumption; laying and anchoring of tracks; block

systems; up-grading of low standard lines; economics of realignment



220665  MsvudaImahn 3((3)-0-6)
Waterway Transportation
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Inland, coastal and ocean waterways; river development; dams and watergate; seaports and
components; wind, waves, tides, currents, and sediments; navigation trench and harbor dredging; breakwaters; coastal

protection; sediment control; port and harbor cargo handling
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(Module : Planning, Design, and Operation for Transportation Systems)
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Type and function of transport systems including land, water, air, and others; planning for urban and
intercity transport systems; concept of sustainable transport; quantitative analysis for designing and selecting transport
system; design of transport network; transport modeling; optimization methods for transport network problems; interaction
between transport systems and landuse; operation and management of transport systems; vehicle routing and timetable

scheduling; crew scheduling; transport and traffic controls
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Advanced Management in Civil Engineering Projects
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Engineers and management; microeconomics and macroeconomics; managerial decision analysis;
behavior of people in organizations; human resources management; strategic management; marketing; managing engineering

projects; communication; legal aspects of professional practice; feasibility study
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Thesis
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Research on topics of interested in civil engineering under the supervision of advisors; scope of
research planning; research methodologies; research experimental design; data interpretation; research discussion and

conclusion; preparation of thesis in proper form
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Thesis
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Research on topics of interested in civil engineering under the supervision of advisors; scope of
research planning; research methodologies; research experimental design; data interpretation; research discussion and

conclusion; preparation of thesis in proper form
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Thesis
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Research on topics of interested in civil engineering under the supervision of advisors; scope of
research planning; research methodologies; research experimental design; data interpretation; research discussion and
conclusion; preparation of thesis in proper form
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Thesis
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Research on topics of interested in civil engineering under the supervision of advisors; scope of
research planning; research methodologies; research experimental design; data interpretation; research discussion and

conclusion; preparation of thesis in proper form
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MAATINIE m.qma T?illﬂﬁmuﬂlm, Ph.D. (Civil Engineering), University of Colorado, Boulder, U.S.A., 2545
599PNAATINTS AT.ITNAY U513, Ph.D. (Civil Engineering), West Virginia University , U.S.A., 2548
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