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Behavior of Steel Structures
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Advanced Topics in Structural Engineering
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Advanced Soil Mechanics
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Advanced Foundation Engineering
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Earth Structures
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Advanced Topics in Geotechnical Engineering
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Coastal and Ocean Engineering
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Data Acquisition and Analysis for Coastal and Ocean Engineering Applications
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Advanced Topics in Coastal and Ocean Engineering
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Principles of Traffic Engineering
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Urban Transport Planning
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Railway Transportation
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Advanced Topics in Transportation Engineering

2.5 NAUINIAINTTUNDHF 19LAZNTIANS

220-582

220-583

220-584

220-585

220-586

220-594

ﬂ']i‘U%“I(i']iﬁunu!!ﬁ$ﬂ31ﬂléﬂﬁiﬂiﬁﬂ1§

Project Cost and Risk Management
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Advanced Topics in Construction Engineering and Management
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Research Methodology in Engineering
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Definition; classification of research; research ethics; research topic or problem; research significance;
scope of research; literature review; research proposal writing; statistical methods for engineering research; research
methodology; analysis and interpretation of data; research presentation; research report writing; case studies; research

communication; research management
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Seminar in Engineering
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Literature survey in libraries and other sources to follow the progress in topic of interested in
engineering program and related areas; participation in presentation and discussion in seminar in order to train research
publication reading, writing, and presentation skills under supervision of course instructions; presentation of knowledge
application to solve problems
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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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Advanced Management in Civil Engineering Projects
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Sustainable development goals; 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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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
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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
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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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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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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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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 in Structural Engineering
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Advanced topics of interest in structural engineering
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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
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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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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

4
220-527 mimﬁauﬁmﬁsﬁmmﬂﬁugq 3((2)-3-4)
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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Advanced Topics in Geotechnical Engineering
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Advanced topics of interest in geotechnical engineering
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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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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
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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
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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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Principles of Transport System and Planning
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Fundamentals and functions of transport system; modes of transportation; transport system
management; concept of sustainable transport; public transportation systems; intelligent transport system; urban and intercity
transport planning; interaction between transportation and land-use; transportation systems and environment; transportation

planning and policies
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Principles of Traffic Engineering
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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 applicationss
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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; interchange of public transportation; sustainability of public

transportation
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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 city trains and intercity trains; tram, light rail transit, monorail, automated
people mover; 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
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Pavement Materials
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Properties of soils, rocks, bitumen, 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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Pavement Design
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Types of pavement structure; stress distribution of pavement structure 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 road surface
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Advanced Topics in Transportation Engineering
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Advanced topics of interest in transportation engineering
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Project Cost and Risk Management
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Economic environment analysis; resource estimation, cost estimation; cost budgeting; resource
planning; cost control; risk management, risk identification, risk analysis, risk assessment, risk response, risk monitoring and

review, construction insurance
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Project Investment Analysis
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Project feasibility study, time value of money, source of capital, weighted average cost of capital,
minimum attractive rate of return, cashflow projection, net present value analysis, internal rate of return, project assessment
and selection
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Law and Administration of Construction Contracts
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Civil and commercial code, labor law, building control act, construction contract standard, construction

claims and disputes, Occupational health and safety law
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Productivity Management
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Construction personnel, production system in construction, productivity measurement and analysis in

construction, productivity improvement through process changes, industrialized construction management, motivation and

human factors affecting productivity in construction, safety in construction, and lean construction management
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Building Information Modeling & Integrated Practice
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Introduction to building information modeling; 3 D building modeling, combining architectural,
building and mechanical, electrical, plumbing; project model examination, environmental impacts examination; project cost

and period estimation; project progress monitoring and cost control
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Advanced Topics in Construction Engineering and Management
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Advanced topics of interest in construction engineering and management
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220-882  Aaneniiwuf 18(0-54-0)
Thesis
Anp1iseluiadenieTandniadainssulest meldnisgquanazdSnuivese1nisddaiungu
Muwulunseuian1aNsite A uiiunsive eenuUUMIANEIITE MsanuYeya onlouazajnansive
azeuinofinu g niimmzay
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
220-883  Anendwuf 36(0-108-0)
Thesis
Anp13seluiadenseTandniadainssulest meldnisquanazdSnyivese1nisddaiungu
Muwulunseufian1ansite Imsauiiunsive eenuUUMIANE1ITE MsAnuYeya onlenazajlnans9e
wezdeuinofinu g iimmzay
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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11. A¥emans19138 as.e3aua 90AaND, Ph.D. (Urban Management), Kyoto University, Japan, 2557
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Asian Institute of Technology, 2557
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