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(English for Graduate Studies)
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(Probability,Statistics and Decision Making)
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(Advanced Engineering Mathematics)
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(Numerical Methods)
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(Partial Differential Equations)
HafsuvoadunlsiFadon

(Functions of a Complex Variable)
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CEN 611
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CEN 613
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CEN 619

CEN 621
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(Continuum Mechanics)
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(Advanced Theory of Structures)
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(Advanced Mechanics of Materials)
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(Computer Methods in Structures)
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(Finite Element Methods in Engineering)
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(Plate and Shell Structures)
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(Structural Dynamics and Earthquake Engineering)
S OLER A A A GERGERR
(Structural Stability)

o VA A v
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(Structural Safety and Reliability)

9 A o 1T A
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(Seismic Design of Structures)
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(Behavior of Reinforced Concrete Members)
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CEN 623

CEN 624

CEN 625
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(Behavior of Steel Members and Structures)
Y
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(Behavior of Prestressed Concrete Members)
ARINTTUALWIU
(Bridge Engineering)
ad o A = a
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(Experimental Methods in Civil Engineering)
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CEN 631

CEN 632

CEN 633

CEN 634

CEN 635

CEN 636

CEN 637

CEN 638

CEN 639

MIVIMI IATINSNoas1e

(Construction Project Administration)
m3samsinsesdnsnaneddis
(Construction Equipment Management)
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(Construction Planning and Scheduling)
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(Project Cost Control Systems)
ﬂ’l'ﬁ%ﬂﬂWiIﬂiQﬂWﬁaﬁ?ﬂﬁﬁN

(Engineering Project Management)
msaaTziraaralununeaine
(Construction Productivity Analysis)
mitlszgndlFneuiiunes lununeais
(Computer Applications in Construction)
ﬂ’izmumsﬁaﬁ%’mmzmsﬁnﬁﬂmmu
(Construction Process and Simulation)
wspgmaasiazmsnziiiesadulaluauianssulomn

(Economic Decision Analysis in Civil Engineering)
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CEN 640

CEN 641

F4
namansves Inadugs
(Advanced Fluid Mechanics)
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CEN 645

CEN 646

CEN 647

CEN 648

(Hydraulic Engineering Theory and Laboratory)
ﬂﬁg‘]_l'luﬂ'lﬁﬂ']\i@‘ﬂﬂaﬂﬂ']

(Hydrological Processes)
ﬂTiﬁTu’)mwaﬂ1ﬁ@§m@\ﬁlﬂﬂqwa
(Computational Fluid Dynamics)
Srnssuii

(River Engineering)
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(Open Channel Hydraulics)

Y
MANA NI INUHULAEMTIANMTTEUUNT NN

(Planning and Management Techniques in Water Resources System)

AINTTUAU
(Tsunami Engineering)
AINTTUWGLAZWIGADY

(Storm and Storm Surge Engineering)
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CEN 671

CEN 672

CEN 673

CEN 674

CEN 675

CEN 676

CEN 677
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(Advanced Foundation Engineering)
namansauug

(Advanced Soil Mechanics)
Tﬂi\?ﬁ%j"lﬂﬁuaulla&ﬁaﬂﬁﬂ"leUi’J\iﬂ'J"IﬂJa"lﬂfoju
(Retaining Structures and Slope Stability)
m3eonuUUWeURLLAz Ve

(Earth and Rock-fill Dams Design)
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(Soil Improvement Techniques)
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(Soil Dynamics)
UHUAUDANLAY lnaUDaY

(Landslides, Mudslides and Debris Flows)
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CEN 681

CEN 682

CEN 683

CEN 684

CEN 685

CEN 686

mMsMuRumsvud il
(Urban Transportation Planning)
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(Planning and Design of Airports)
ﬂ"lﬁ’i]’f)ﬂllﬂﬂﬁijuﬂ']\i%uq\‘]
(Advanced Pavement Design)
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(Highway Planning and Economics)
ﬂTii’)@ﬂllﬂﬂﬂuuﬂﬁﬁﬁuﬁﬁlﬂﬂiﬁﬁ
(Geometric Design of Highway)
3ﬂ3ﬂ53ﬂﬂ15%51ﬂ5

(Traffic Engineering)
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ENV 610

ENV 620

ENV 621

ENV 622

ENV 630

ENV 631

ENV 632

ENV 633

mseenuuyTssnurdatinlszih

(Design of Water Treatment Plants)
mseanuuy s aitiaide

(Design of Wastewater Treatment Plants)
ﬂ1§ﬂ’JUﬂ3J3JaﬁH‘I/11\1ﬁy1¢’1}3813§ﬁ1/11ﬂ°ﬁ5‘m51ﬂa
(Natural Systems for Water Pollution Control)
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(Water Quality Modeling)
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(Air Pollution Control and Design)
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(Contaminant Transport in Environmental Systems)
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(Solid Waste Engineering and Management)
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(Hazardous Waste Engineering and Management)
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ENV 651 infidmsudenssudanade 3(3-0)
(Chemistry for Environmental Engineers)

ENV 660 MinaasslPiamsniigazmMingNnaMuNIZUIUMS 3(0-9)
(Unit Operations Laboratory and Process Monitoring)

ENV 680 JaFInedmsuimnssudunadon 3(3-0)

(Microbiology for Environmental Engineers)
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%1 CEN695 tiag CEN697 Useiiiuniailnd dau391 CEN699 Usziiiunsaidlu S/U

CEN 695 dguninluidoismnssulem 3(3-0)
(Seminar in Civil Engineering)

CEN 697 Jayrias luanuiainssulen 3(3-0)
(Special Problems in Civil Engineering)

CEN 699 Ineniinug 12(0-36)

(Thesis)
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11.5.1 A puasunugIy (airfuvviigfnsin)
o ) a
NUIUKUENA
ENG 500  m#1dangudmsuimdiafny 3(2-2)

(English for Graduate Studies)

a U QU T A

Ivsnuneu :

M3ainEzmMs 1¥E8angy nadumMseuLazMIeY sTAUTuaAaAnE
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This course is designed to develop English language skills with emphasis on reading
skills development. Writing and other language skills are offered as supplementary to reinforce the

student’s ability to read. Course materials will be taken from newspapers, journals, articles as well as

authentic textbooks which are related to the students’ field of study.

1152 vinanugudmivinanssnles

CEN 601 anuhazily add vazmsnaaule 3(3-0)
(Probability, Statistics and Decision Making)
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Fundamentals of probability theory;common probability models; probability models and

observed data; elementary Bayersian decision theory; analysis of independent random process.
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(Advanced Engineering Mathematics)
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Ordinary and partial deferential equations; Fourier series, introduction of Fourier
transform and Laplace transform and applications to boundary value problems; vector analysis; matrices;

Systems of linear equations; calculus of variation.

d Y]
CEN 603  AQiafansyanay 3(3-0)
(Numerical Methods)
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Fundamentals of numerical methods; systems of linear equations; solving of nonlinear
equations; approximate functions by regression analysis and interpolation; numerical differentiation and

integration; ordinary and partial differential equations; Eigen-valued problems.

CEN 604 aumsiZsoyiuseon 3(3-0)
(Partial Differential Equations)
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Initial value problem. Cauchy-Kowalewski theorem. First order equations and their
solution by characteristics. Higher order equations and systems, classification by characteristics.

Hyperbolic equations and systems, the Riemann function, Boundary value problem for elliptic equations,

Green’s function. Reduction of boundary value problem to an integral equation.
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CEN 605  Wanvuvaanmlsdatou 3(3-0)
(Functions of a Complex Variable)
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The elementary complex functions. Cauchy integral theorems and Residue, Taylor and
Laurent series. Classification of singularities. Conformal mapping, Laplace and Fourier transforms and

their inversion. Weiner-Hopf problems.

11.5.3 ¥3a3¥13a3n350) A543

d 4 1
CEN 610 nasansiionalifog 3(3-0)
(Continuum Mechanics)
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Vector and tensor analysis; stress and equilibrium equations; motion, displacements, and
strains; Lagrangian and Eulerian formulations, compatibility equations; constitutive equations of
materials, laws of continuum mechanics : 1" law and 2" law of thermodynamics, conservation of energy

and conservation of mass, momentum principle and equations of motion, theory of elaslicity , fluids

mechanics and boundary value problems; introduction to the theory of plasticity and viscoelaslicity.

o o
CEN 611 NgufInsznlassadnasugs 3(3-0)

(Advanced Theory of Structures)
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Structural Modeling concerning statics and kinematics; Deformations of structures;

Matrix analysis of two dimensional structures.
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CEN 612  naman3daarugy 3(3-0)

(Advanced Mechanics of Materials)
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Stress-Strain-displacement relationship; energy theorems, equilibium and compatibility
conditions; plane stress and plane strain problems, flexure of curved members; torsion of non-circular and

thin-wall members, shear center; shear flow.

a d I Y ad a J
CEN 613 ﬂ]‘i?!ﬂi]%ﬁiﬂiﬂﬁﬁ]ﬂﬂ?ﬂ]ﬁﬂﬂ&l?‘l]!ﬂﬂ‘i 3(3-0)
(Computer Methods in Structures)
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Review of matrix algebra; matrix procedures for analysis of continuous beams; plane frames;
space frames under static and quasi-static loading; stiffness and flexibility methods, techniques for solving

large linear equations system. Computer applications.
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CEN 614 51 luneadmualidainssy 3(3-0)
(Finite Element Methods in Engineering)
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Basic concepts of interpolation; finite element interpolation; introduction to the finite
element techniques in structural mechanics; development from various principles and application of the

method to static continuum problems; convergence and compatibility requirements; assemblage of
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elements and boundary conditions; structure of a typical finite element computer program; introduction to
the treatment of dynamics and stability and extension of the method to generalized field problems;

applications in civil engineering problems.

a d Y &’ =)
CEN 615 msinszhlassasanuaazilasning 3(3-0)
(Plate and Shell Structures)
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Analysis of plate structures; circular; rectangular and continuous rectangular plates.

Analysis of shell structures of cylindrical shapes, hyperbolic shapes and parabolic shapes, Thin plate roof;

numerical methods, approximate and finite element methods.

CEN 616 wasmanslnssadiamazdainssuununilio 3(3-0)
(Structural Dynamics and Earthquake Engineering)

=) WU W \ =
JTanunes : 1aid
Y

W’qﬁﬂﬁiuﬁﬁwﬁ'ﬂﬂ@qﬂtuummqwaﬁmﬁﬁﬂim?w washansvesszuufidszaud
anuasiBufAey  aunsvesmsmdeuiinuumitwaznun iz naneuuevesnTd e
Sﬁig wamuﬁum@iammuuaﬁmﬁﬂ LUILUUATULASLLIINA mﬁmiwﬁwamuﬁuaﬂuiﬂmu
ﬂ'J'I‘JJ?;LLaZTﬂLNUL'JﬁT WﬁﬁWﬁ'@]{‘Uﬂﬂﬁ%ﬂ‘ﬂ‘ﬁlﬁizﬁﬂ%uﬂ')TﬂJlﬁgﬁﬁWﬂL“?N ﬁiJﬂ"IﬁLiJﬂ?ﬂ“]?‘ll’f)flﬂ']i
wdeuil AnudsssumAnasgluuumIduededasr mIdiancinanovaues Tasd3tdewiy
ST TREE:AY msnseiiiesdunanouauedeuriuau i msmmumﬁun‘j‘y@qﬁu

Essential characteristics of a dynamic problem: dynamics of single-degree-of-freedom
system: undamped and damped equations of motion, free vibration response, response to harmonics
forces, periodic forces, impulse forces, and response analysis in frequency-domain and time-domain to
arbitrary loading; dynamics of multi-degree-of-freedom system: matrix equations of motion, natural

frequency and mode shape, modal analysis of dynamic response; introduction to structural responses to

earthquake excitation; introduction to vibration controls.
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CEN 617 1@ag3smnuadlnsaasia 3(3-0)
(Structural Stability)
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Buckling of concentrically and eccentrically loaded columns; lateral buckling of beams;

built up columns; stability of frame works; study of stability problems; arches; plates; shells, etc.

CEN 618 anulasasunazanuvurensveslassaiia 3(3-0)
(Structural Safety and Reliability)
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Introduction to safety and reliability of structures. Review of probability theorems;
common probability distributions. Reliability theorems. Variables modeling in civil engineering; loading;

resistance; response modeling. Reliability methods; accurate methods; approximate methods; computer

programs for reliability analysis. Current standard codes and probability-based codification.

CEN 619 m3sanuuulassasiaunasunsasruaulvi 3(3-0)
(Seismic Design of Structures)
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Tectonic Plate; history of earthquake; elements of structure; structural system; box

system, ductile moment resisting space frame; rigid and flexible diaphragm; shear wall; braced frame;
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ductile moment resisting space frame; design of shear wall structure; design of braced frame; design of

ductile moment resisting space frame; structural detailing; ductility.

CEN 621

a g U = =S <
NHANIINVIIFUAIUABUNIAITINLYION 3(3-0)
(Behavior of Reinforced Concrete Members)
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Studies of the behavior and strength of reinforced concrete members; beams subjected to

pure bending; combined bending and shear; columns under axial load; deflections; bond and cracking.

Review of research and pertinent literature. Emphasis is placed on the background, use and limitations of

present design specifications.

CEN 622

NYANIINVBITUEIUNAZIAIIAI1TAD 3(3-0)
(Behavior of Steel Members and Structures)
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Study of researches which relate to basic behavior of structural steel members and frames

to present design approximations; discussions are emphasis on background, use and limitations of the

current specifications.

CEN 623
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NWHANIINUVNITUHAIUADUNINDAULI] 3(3-0)
(Behavior of Prestressed Concrete Members)
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Study of prestressing system; behavior of prestressed concrete beams; moment-curvature
relationship; load deflection curves; ductility and fatigue. Analysis and design of composite members,

continuous flexural members, prestressed frames and segmental bridges.

CEN 624 JIA3IN3INASWIU 3(3-0)

(Bridge Engineering)
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Introduction to various types of bridges; Loading and specifications for bridge design;
design of reinforced concrete bridges; steel bridges; bridges system, e.g. plates, trusses and suspension

bridges. Design of walkway, railing, piers and foundations.

CEN 625 J5mimsnaasaiionsfnydainssnles 3(2-3)
(Experimental Methods in Civil Engineering)
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Theory, methods, and techniques for experimental studies of structural members and
systems; Measurement fundamentals; transducers for measuring strain, displacements, force; Physical
modeling principles; similitude, materials and their properties, and loading systems for application to

studies of elastic and inelastic models; Projects with experiments required for students.



21
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CEN 631 mMsuSH1slasanmsneaidng 3(3-0)
(Construction Project Administration)
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Construction industry; Development and organization of projects; Pre-construction site
investigation, planning, scheduling, estimating, and design; Bidding and award; Methods in project
management, project planning and control, estimating project cost and control budget, cost engineering,
procurement management, value engineering, quality assurance, safety and health in construction;
Business methods in managing construction; Construction contract, claims, liability and dispute

resolution; Risk management; Construction and related law in Thailand.

CEN 632 M39an131A3099n3nanaa31a 3(3-0)
(Construction Equipment Management)
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The planning process for equipment and methods, equipment cost, engineering
fundamentals; Tractors and related equipments, scrapers, cranes, excavating equipment, trucks and

wagons; Soil stabilization, piles and pile driving equipment, concrete and related equipments.



22

CEN 633  M3NIUNUIIUUBZAIHUANAINIUNDT319 3(3-0)

(Construction Planning and Scheduling)
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Requirement for Construction Scheduling, Gantt Charts, Critical Path Method Schedules
(CPM), Precedence Diagramming Method (PDM), Program Evaluation and Review Technique (PERT),
Linear Scheduling Method (LSM), Developing the Project Schedule, Updating the Schedule, Duration-

Cost Trade-off, Resource Scheduling, Computer Application in Construction Project Scheduling.

CEN 634  32UUMsAILANAUNUIAIINS 3(3-0)
(Project Cost Control Systems)

a W W \ \=
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Tassade matyBaunu midawssuuazdenansanlumsauesian msdsznumdiuliznon
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Introduction to financial control; Methods of accounting; Bookkeeping fundamentals;
Cost planning and cash flow; Engineering economy review; Financial statement preparation; Analyzing
company data; Manual job cost methods; Cost accounting structures; Bid preparation and

considerations; Parameter estimating; Successive estimating risk management; Bidding mark-up based on

cash flow; Work breakdown structure; Overhead control and variance analysis; Charting of trends.

CEN 635 M39aM5IATINSIAINTTH 3 (3-0)
(Engineering Project Management)
a W W \ \=|
Jfanunou ; 13
o v ad J o d’ v A ~ 9
MINUUATATINT HANIDMATHIMAAT  tazuuusaeunemsaaaulanlaly

a o @ 4
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Anamlulasems mathilasamslllgoa  msdemmnezauaumsduidulnsams  szuudeya
asgumad iy Insans M3galasanms mIuims Insamsszavuaina mdamdeiduslnsinis
Project Definition; Principles of Economics and Decision Making Models Applied to
Project Selection; Project Management, Planning and Scheduling, Organization Structure and Staffing;
Project Implementation, Monitoring, and Control; Project Information Systems; Project Termination;

International Project Management; Proposal Preparation.

a ¢ a
CEN 636 msmngHinannalununeaia 3(3-0)
(Construction Productivity Analysis)
a U U \ =
Idanuneu : Tad
a d a 1 Y o v A J a v 9 @
mmmawwwamwa”lmmmmn ‘]Ji]i]ﬁl‘ﬂiJWﬁ@]ﬂwaﬁﬂaiu\ﬂuﬂ@’ﬁiN NITIALASNTT
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Productivity analysis in construction; Factor affecting construction productivity;

Productivity measurement and improvement in design and construction period.

CEN 637 msilszgndlineuiianesluauneais 3(3-0)
(Computer Applications in Construction)
I anuneY : CEN 631 MIUSHISINTIMINeaia
= 70 9 a o a 1 9 =
MIANEINNIWVBIMTUsZYNA Idnouiumes lumsuSmsniuneain  Taefny

dnyvveunieway Tsunsundesmslylumsneadnlaenal)  wu  Tdsunsulumsdariigiv

Lo}
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pyalumsuinms Taseamsauunuay msauqudunu midamsdoyans q saudeEmsiam
A 9 a
enumelFlunmsusmsuazaiugulnsams
A comprehensive study of computer applications in construction management. Topics
include: configuration of hardware/software requirements for the management of a typical project;
application programs used in project database management and project schedule/cost control systems; data

management techniques and development of custom reports for use in project management and control.
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CEN 638 ﬂ‘izﬂ’)uﬂ’]if’i’ﬂﬂ%”]\‘iLL@ﬁﬂ’]‘iﬁ’\LEﬂuLL‘U‘LI 3(3-0)

(Construction Process and Simulation)

Jdanunen : laufi

‘n‘umummmmuuazmﬁ3N!,muﬁmumaaﬂmmﬁaﬁ%’n ﬂ?']iJﬁi'll,‘ﬂu‘lJ@Qﬂ'liﬁ"l
L"Sﬂmmﬂmmﬁaﬁ%’n m'iﬁu?wmmmmu"lajﬁimﬁm f‘ﬂi’ﬁ?ﬁ@ﬁi%ﬂgL’Jﬁ'l“llf]\iﬁ%ﬂiﬁ‘n 1391904
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Review of construction scheduling and planning methods, Needs of simulation in
construction, discrete event simulation, modeling activity durations, CYCLONE modeling and simulation,
activity-based-construction (ABC) modeling method, ABC simulation algorithm, output analysis,
verification and validation of construction simulation, iconic animation of simulation and simulation

schedule networks.

Jd a d y v Aa a
CEN 639 1assgmansuazmsinszviienaauloluanidainssulus 3(3-0)
(Economic Decision Analysis in Civil Engineering)
a U U \ A
Jianunen : 133
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puIAAiUTIUMRTHIMans Mmisiuaaends mIdngmadon msnaunu
1 A = a a v A Y A
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Basic economic concepts, including interest calculations, computation of alternatives,
replacements, depreciation, and tax considerations. Evaluation of public projects, the effect of inflation,

decision making under risk and/or uncertainty, economic decision models.

11.5.5 %3IAIBIAINTINLKIAI

P &
CEN 640 namammaa‘lmwga 3(3-0)
(Advanced Fluid Mechanics)
a U U \ A
I Tanunew ; 13
vAa g 4 [ 1Y 4 1 1
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Tuwudutazndsnums Inavesved lua'lianumila aums 2 Tavesms Inanuuvyuiu Tnseiie
= A o = a2 d .
ﬂ"lill‘?i‘ﬁ mﬂwamaweﬂwanmmwuﬂ Wﬁﬂfﬂﬁ‘Vlf]‘klaLlazﬁilﬂ"liﬂl’f)ﬂl!'ll’)flﬁllﬁ%ﬁi@]ﬂ (Navier
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Stokes Equation) myf]mm%mau (Boundary Layer) uswgﬁu1/1mmﬁmﬁauﬁmaﬁ@qiumaﬂwa 13
ATITHMAIR

Fluid kinematics, Fluid stress-stain relationship; Reynolds transport equation, Continuity
equation, Momentum equation and energy equation for invicid fluid, 2-D rotational flow; Flow network,
Viscous fluid flow, Nervier-stokes equation and boundary layer theories, Flow resistance, dimensional

analysis.

CEN 641 ﬂqyﬁuazﬂﬁﬁﬁmﬁmnismamaﬂé 3(2-3)

(Hydraulic Engineering Theory and Laboratory)

v isnuneu : 1l

ﬂ151/]@’IﬁE]\‘1Lﬁf]ﬁqfﬂﬁﬂéjﬂﬂ1i§uq\1ﬂ1\1@%}1uﬁﬁﬁﬁ1ﬁﬁ§ mimamlumufuﬂﬂ
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T1NTU

Experimental verification of principles hydraulic engineering, Experiments in open
channel flow, Characteristics of wave motion, Hydraulic intruments, Experimental planning and Data

summary .

CEN 642 N3zUIUNMINIQNNINEN 3(3-0)
(Hydrological Processes)
a U U A a
Indanuneu : Tad
a dy r?’ ‘;y 1 = a
‘NITYNNINGT ﬂ'ﬂll‘b'unlu‘ﬂﬁﬁfﬂﬂ']ﬁ uw]u HINT MIFUNAU NITISINULASNTIINY
t;y Aa 4 ] Aa L4 09} 1 Aa 4 [ 4
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NITUIUNTNNYNNINGT AUNIWUT LUUITADINNAUAFTAT LASNITINADITANINNNGNNINGT
Hydrologic cycle. Atmospheric moisture, Precipitation, Runoff, Infiltration, Evaporation
and transpiration, Ground water and well hydraulics, Analysis of hydrograph, Water quality,

Mathematical model, Physical modeling of hydrological processes.
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CEN 643 ﬂ]iﬂ1u3mﬂﬁﬁ1ﬁﬂimﬂﬂﬂlf’)\‘ﬂﬁﬁ 3(3-0)
(Computational Fluid Dynamics)
a U U A A
Irianunou : Tl
A o o s = ¥ =
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o 1Y
m3tszgnaldlumsudilymiveslna
Introduction to CFD, Partial differential equation, Preliminary computational techniques,

Finite difference method, Finite element method. Application to flow problems.

CEN 644  I930553u3031 3(3-0)
(River Engineering)
a U U | =
Tanunew ; 133
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v
i
Catchment characteristics, Hydrologic cycle, Source of river sedimentation, River
hydraulics, flow and sedimentation computation, River engineering works, Temporary and permanent

river improvements.

d 3,' )
CEN 645 vamanimaiiia 3(3-0)
(Open Channel Hydraulics)
a U U A =
VIR DNRY : Taldl
@ 1 A @ % =2 A o @ J
NANMIANUABLLDY WALIULAL THINUAY ﬂ1§ﬁﬂ‘kl"lLW’f)u1ﬁﬁﬂﬂ?ﬁulﬂ‘]_lizfgﬂ@cluﬂ'li
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Concept of continuity, Momentum and energy in open channel flow, Steady and

unsteady flow in open channel; Flow control structure, Flood routing, Flow modeling .
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CEN 646 madaluMINIMEUIazMIIAMITTUUNSNENNTIN 3(3-0)
(Planning and Management Techniques in Water Resources Systems)
a W W \ =
Jprdanuned : 1aal
= FY @ 1 oy [l I o OEJJ o
Anwimauniariminensuvanieiuludduiuaoy  mamildsunsuuuvals
AAAR (Stochastic Programming) NOuHMsAaauly (Decision Theory) Hanms anuyens 1a ns
Y
v A [ 4 [ [ 0
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Water resources engineering algorithms, Stochastic programming, Decision theory,

Probability, Multiple objective decision, Policy and planning for water resources development.

CEN 647 3aIn3suail 3(3-0)
(Tsunami Engineering)
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Basic concept in coastal engineering, Definition and type of tsunami, Cause and Cycle of
Tsunami generation, severity and damage from tsunami, Warning system and warning center for

tsunami, Tsunami evaluation system, Mathematical model of tsunami, Construction of Tsunami risk map,

Prevention and mitigation of tsunami.

CEN 648 In330MIguazIgna 3(3-0)
(Storm and Storm Surge Engineering)

a U QU \J

=
Indanuneu : il
dy dy 9 a Y a 4‘
Wuﬂ"lul‘]Ji’Nﬁu‘VlN’Jﬁﬁlﬂiﬁﬁﬂﬂﬁh ummmzﬂszmmmw1quazw1qﬂau FuraLa
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Ay MIasuRuEdsIsemguagngaay tuImamstlesiutazaaransznuMINNIGLAZ WIgADY
Basic concept in coastal engineering, Definition and type of storm and storm surge,

Cause and severity of storm and surge, Warning stystem for storm and storm surge, Construction of storm

and storm surge risk maps, Prevention and mitigation of storm and storm surge.
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11.5.6 ¥3303513IAIN3INUFN

CEN 671 3mnisugmsm%uqa 3(3-0)
(Advanced Foundation Engineering)
Jpnisnunou: luli
m3tlszgndvdnmsvesnasmansaufuilymmadsanssugiusin . mIasnasy
aouiideadin manszneanudulumiadin msdnnzimangadaludu anuamnsasuusing
Tuauvos gmﬂﬂﬁyu TUINEAY tazAwed ANUFUNAUTd IS UMIeR AU NN UAY
Foutlanovivlosiuay 4a4
Application of soil mechanics principles to foundation engineering problems; site
investigation; stress distribution in earth masses; settlement analysis; bearing capacity; piles and caissons;

lateral pressure for design of retaining walls; open cuts; anchored bulkheads; cofferdams and culverts.

da g’J
CEN 672 Nasansauiuga 3(3-0)
(Advanced Soil Mechanics)
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Soil formation;the nature of soils; stress within a soil mass; effective stress concept;

general aspect of stress-strain behavior; shear strength of cohesionless soil; one-dimensional and two-

dimensional flow; theories of compressibility and consolidation; shear strength of cohesive soil; undrained

and drained shear strength of cohesive soil; creep in soft soil.

CEN 673 Ta39a5 190 uaMIazadgsnInusIn NNy 3(3-0)
(Retaining Structures and Slope Stability)
a U U \ A
Yanuneu: 13
a wa a Ay 42’ ag a d A
na lnUeanNUNIAYeIAIAMINTITUALATAIANEF19TY ITMIAATIHIADITAN
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Fundamentals of slope stability problems; seepage in composite sections and anisotropic
materials; method of stability analysis; mechanism of failure of natural and artificial slopes; compaction;

field observations. Design of various earth retaining structures.

A A A A
CEN 674 M3aanUUUUdUAUNALIVDUTIUY 3(3-0)

(Earth and Rock-fill Dams Design)
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Slope stability analysis method of soil and rock slope; Effect of pore water pressure in
soil; Rapid drawndown problem; Analysis of shear stress and stability of dam; Earthfill and rockfill dam

design; Pore water pressure and seepage in soil; Erosion protection by filter and relief well; Foundation

problem and leakage in dam including corrective design; Construction and dam instrument.

CEN 675 maiamsdivilzagaumnvesau 3(3-0)
(Soil Improvement Techniques)
a U U A =
Irdenunou: Tl
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a 9 oy a 9 . . Y 2’ @ Y o a
AUAIYNITISUIIUIDDNIINAUAIY Vertical drains AIYUIHUNNANUUUFUAU (Preload)
Fundamental Engineering properties of soil, strength and compressibility of soil. Soil

improvement tecniques, e.g. compaction, adding stabilizing material, vertical drains, soil reinforcement

and cement columns preloading.

d
CEN 676 WasNansvaIau 3(3-0)
(Soil Dynamics)
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Vibration theory; Structures and properties of soil; Foundation design and engineering
problem under dynamic loading induced by both earthquake and man-made process; Protection of

vibration wave and field investigation.

CEN 677 uevauaanuazlnauaay 3(3-0)
(Landslides, Mudslides and Debris Flows)
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Irdanunew : Tl
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Measurement of soil shear strength, Principles of soil slope stability analysis, Slope
movement classification and Factors to influence the slope movement, Technique for soil slope stability

analysis. Water pressure in soil slop, Definition of landslide mudslide and debris flow. Factors to trigger

landslide mudslide and debris flow and Remidial for soil slope stabilization.

11.5.7 ¥HIA3I¥1IAINIINUUA

CEN 681 M3 NMAUMIvUadl o 3(3-0)

(Urban Transportation Planning)

Jvnisnuneu: Tl
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Transportation systems and characteristics of traffic flow in urban areas. Planning of
urban transportation facilities. Mathematical models for prediction of traffic flow. Interrelationship of

landuse and transportation.
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MINIUNULaZIONUUVAMINTY 3(3-0)
(Planning and Design of Airports)
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Airport planning, air traffic control, capacity and delay. Geometric design of the air field,

structural design of airport pavements, airport lighting, marking and signing, airport drainage,

environmental and economic assessment.

CEN 683

Y

msaammuﬁumﬁuga 3(3-0)
(Advanced Pavement Design)
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Advanced theorem of pavement design and method for evaluation damage caused by

heavy wheel load impacts on pavement containing excess water.

CEN 684

J
NITINUNUUASIATHIMAAITNINHAN 3(3-0)
(Highway Planning and Economics)
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Principles of highway planning, finance, economics, and programming of improvements.

Highway needs and highway sufficiency studies for regional highway planning.
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CEN 685 ﬂ]ﬁ@)i’)ﬂ!!ﬂﬂﬂlﬂ%ﬂﬁﬁ%uﬁﬂﬂﬂiﬁﬂ 3(3-0)

(Geometric Design of Highway)
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Design controls and criteria, design speed, horizontal alignment, vertical alignment,

cross-section, geometric design of intersection at grade and interchanges.

CEN 686 805541509103 3(2-3)
(Traffic Engineering)
a U U \J =
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Analysis of traffic problems including field studies, surveys and the interpretation of

survey data, regulation and control methods and equipment.
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ENV 610  mseanuuulsanunaniindszih 3(3-0)
(Design of Water Treatment Plants)
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Predesign studies, choice of treatment processes, flow schemes mass balance, water
distribution systems, precipitation, coagulation-flocculation, filtration, sedimentation, adsorption,
demineralization, disinfection, residuals management, plant layout, hydraulic profile, instrumentation

and controls, and equipment selection.
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ENV 620 mseenuuulsaininae 3(3-0)

(Design of Wastewater Treatment Plants)
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Predesign studies, choice of treatment processes, flow schemes, mass balance, design of
intercepting sewers, preliminary treatment, primary treatment, secondary treatment, sludge treatment and

disposal systems, plant layout, hydraulic profile, instrumentation and controls and equipment selection.

ENV 621  m13nugaaaiymaineedsnmesssuma 3(3-0)
(Natural Systems for Water Pollution Control)
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Emphasis on the theory and design of natural treatment systems, including slow-rate
systems, rapid infiltration systems, overland-flow systems, constructed wetland systems, aquatic plant

systems. Integrated ecosystems analysed include both freshwater and marine integrated treatment

systems. Facultative, anaerobic, and high rate ponds are covered.

ENV 622  HUL18039MNMNH 3(3-0)
(Water Quality Modeling)
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Mathematical models are examined for application to the solution of water quality

management problems. Kinetic representations of natural phenomena are developed, including
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biochemical oxygen demand, nutrient dynamics, primary production, and population dynamics. These

concepts are coupled to model water quality in lake and river systems.

ENV 630 fnﬁi’)@ﬂ!!‘U‘U!!ﬁ$ﬂ1§ﬂ3UﬂNNﬁﬁH®1ﬂ1ﬂ 3(3-0)
(Air Pollution Control and Design)
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Types, sources and effects of air pollutants, procedure for sampling emission levels.
Techniques for the solution of air pollution problems; and equipment to control gaseous and particulate

pollutants such as filters, precipitators, scrubbers, and absorption systems.

ENV 631  mstnaeunvesmsduileuluszuvaunaden 3(3-0)
(Contaminant Transport in Environmental Systems)
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Basic principles governing transport of chemical constituents in surface and groundwater,

including advection, dispersion, absorption interphases mass transfer. Introduction to micrometeorology

and atmospheric diffusion theories.

ENV 632 Jinssuyardesnasmsdnms 3(3-0)
(Solid Waste Engineering and Management)
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Characterization, production, storage, collection, and transport of solid wastes;
alternative disposal methods; sanitary landfill planning, design and operation; principles of combustion

and incinerator design concepts; composting; environmental impact.
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ENV 633 3053 V0UTLOUATIEUALNITIAMNS 3(3-0)
(Hazardous Waste Engineering and Management)
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Standards and regulations for the management of hazardous waste; properties and
classification, adsorption; volatilization, abiotic and biotic transformation, contaminant release and

transport from the source, risk assessment, management and design applications.

ENV 651 1alansuIaInssuaanasy 3(3-0)
(Chemistry for Environmental Engineers )
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Basic concepts from general, physical, organic, and analytical chemistry as they relate to

environmental engineering. Particular emphasis on the fundamentals of equilibrium and kinetics applied

to acid-base chemistry, mineral and gas solubility, coordination, redox reactions and adsorption.

ENV 660  M3snaaesdfiams+iianaznsnsiafnamunszuiunms 3(0-12)
(Unit Operations Laboratory and Process Monitoring)
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Basic laboratory exercises and discussions for the understanding of fundamental and
applied microbiological and analytical chemical principles in environmental engineering. Covers various
experiments include setting tests, several biological treatment processes, filtration units, chemical

precipitation, coagulation-flocculation, ion-exchange, adsorption.
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ENV 680  9a33nendm3u3ainssudunadon 3(3-0)
(Microbiology for Environmental Engineers)
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Introduction to biology of microorganisms, their significance as model system for
understanding fundamental cellular processes, quantitative description of growth, energy generation and

utilization in biological systems, aerobic and anaerobic metabolism, control of metabolic reactions and

pathogenic microorganisms in the environment.
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CEN 695 auminluravedsanssulas 3(3-0)

(Seminar in Civil Engineering)
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Each student will be given the responsively of presenting a paper in civil engineering

topics to class and participating the class discussion.

CEN 697 aymianluniumadanssulas 3(3-0)
(Special Problems in Civil Engineering)
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An individual study in a specific topic or a special lecture by specialists on current
interesting subjects in civil engineering or a combination of both. A report related to the individual study

is required with results and conclusions.
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CEN 699 INeninus 12(0-36)
(Thesis)
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Thesis research for master's degree in civil engineering



