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Project finance market and roles of main participants. Commercial
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Organization behavior in construction. Personality and culture.
Motivation theories. Performance management and rewards. Group dynamic
and team work. Leadership. Communication. Conflict and negotiation.

Organizational structure and design.
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Elastic behaviors of soil mass. Models of soil, rock and foundation
material. Stress-strain relationships. Equilibrium equation. Compatibility of
stress. Control equations. Stress functions. Boundary conditions. Results of
stress-strain from various loading. Elastic stress-strain of excavation. Retaining
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Theories of limit equilibrium. Limit equilibrium by upper bound and
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Solving differential equations by numerical method. Finite difference

analysis. Finite element analysis with emphasis on stress-strain of soil mass

and water flow through porous media.
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Principles of geotechnical investigation. Evaluation of investigation result
of soil movement. Planning and interpretation of investigation. Field
monitoring and instruments. Pore water pressure instrumentation analysis.
Case study of excavation. Reclamation projects. Pile load test. Rock and earth
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Geotechnical database. Spatial data analysis. Geotechnical engineering
information mapping. Geographic information system. Satellite image and

aerial photo. Weighting factor analysis. Application in geo-hazard and geo-

environmental.

01203631  §38iINg1IAINTIUUIZENA 3(3-0-6)
(Applied Engineering Geology)
nsltunuiinisssdimnssy ssalinendmiunisieaiiadon glud ouu
wiasiu nsndeusivesriuanduvesiuasiu ssdinevieila s3diive
dmsunsnetadios nsldusslonifinu
Geological engineering mapping. Geology for dam, tunneling, and road
construction. Rock quarry. Movement of soil and rock slope. Coastal geology.

Geology for city planning. Land utilization.
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mathematical model. Case study.

01203633 "“amni'suﬁ'izﬁéqLL'mé'aszzqnﬁ 3(3-0-6)
(Applied Geo-environmental Engineering)
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Geo environment. Geo-hazard and modeling. Landslide. Earthquake.
Sinkhole. Sanitary landfill. Contamination containment in soil. Industrial waste

reutilization for construction material.

01203641  awliivasaounIndugs 3(3-0-6)

(Advanced Properties of Concrete)

Tassasuazantinanavesianifendsvaiu audAnisiadeuiludinans
WIU WNANTENUVDIQUNANABABUNTA NISUARMILAZAIILAINUTEELETT NOANTTY
VNINAVIADUNTA VO BHNAMIENITNITHANTNTDITANRALADUNTH NTEUIUNITITR
WAZLUUINADY ﬂauﬁmamiauzqa

Structure and mechanical properties of cement-based materials.
Transport properties of porous media. Temperature effect in concrete.
Shrinkage and long-term durability. Mechanical behavior of concrete. Theories
of fracture mechanics of material and concrete. Fracture process and

modeling. High performance concrete.
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01203642  FAnssuurufUlnILazay 3(3-0-6)

(Earthquake and Wind Engineering)

ANPUZLANIZNIINIUIAINTINVOILHUAULMULAZAN WORNTTUVI9IANT
melanrszusaruiulmuaray awnasunisnevauesludinfudangu n1s
3meﬁnamazmm5 NINNITUDINIATIU Lﬂ%@ﬂﬂﬁ?ﬂ UazaRLUE N199DNLUY
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Engineering characteristics of earthquake and wind. Behavior of buildings
under earthquake and wind loadings. Inelastic response spectrum. Time and
frequency analysis. Principles of modal mass, damper, and stiffness. Inelastic

design.

01203643 @A WWaNERn 3(3-0-6)

(Plasticity)

mqwﬁmamﬁmmam%mmmei’qaaqwmaaﬂaugmi LNAIINITATIN
ANAURUSTZNINAULAULAZAMIULATEA N190A9UTTNLALYNTINTZUDN
Jaymenuruluiinasssuuieisaznsivasuunaiadin ngudaniuslndinin
luinaeaudd NMsUssendveissietu

Mathematical theory of elastic perfectly plastic model. Yield criterion.
Stress-strain relationship. Torsion of prism and cylinder. Stress problem of in-

plane media and plastic flow. Limit state theory in three-dimensional media.

Application of variational method.

01203644 Iﬂiqa%'ﬂaﬂaun%mLa'%um?m%'ugja 3(3-0-6)
(Advanced Reinforced Concrete Structures)
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NOANTIULALNIT80NLUUIATIATABUNTALETILIAN NTTULSUTOU Uose
EuarAY TastenAsAeunIaEsLmEn MIdessiidwesuruiugomilag
TnalnnsITAkaeItlaTeaNys N15R0NLUUAMUNIULHLALL NTeaniuuny
A0ULIATINN

Behavior and design of reinforced concrete structures. Shear wall. Beam-
column connection. Reinforced concrete frame. Capacity analysis of two-way

slab using failure mechanism method and equivalent frame method.

Earthquake resistant design. Limit state design.
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01203645  NAATARINITLANST? 3(3-0-6)

(Fracture Mechanics)

nguinaransnisunninuesian mnufulasiladnisudasguiivinuses
wen Jad8ANNLTUTDIAINNLAY  ATUNUNIUTDINITUANTN RENNITHAIIIU
WENNATUBINITISLSMILaTETEsNIM 11981 naransnIsuLan3dmSURBUNSs
seilpuIsliludddmudidmsunsunnity nsUssendluniseeniuy

Theory of fracture mechanics of materials. Crack stress and deformation
fields. Stress intensity factors. Fracture toughness. Energy principle. Criteria for
crack growth initiation and stability. Fatigue. Fracture mechanics for concrete.

Finite element method for fracture. Application in design.

01203661  AaATIUTIUsSTENA 3(3-0-6)
(Applied Geostatistics)
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Introduction to geostatistics. Univariate description. Bivariate description.
Spatial description. Exhaustive data set. Sample data set. Spatial continuity.
Estimation. Random function models. Global estimation. Point estimation.

Ordinary kriging. Search strategy. Estimating distribution. Assessing uncertainty.

01203662  ns3uiszeglnadrululasian 3(3-0-6)
(Microwave Remote Sensing)

HiATuN19n3291890IN15aENDUARTIANI dalla N13aamSad n1susuun
Snsnaduusseanie euuNOL flufinlan WUUT1DINTINY Auduludu
LL‘U‘U?T']@E]\‘iLaEJuLLUUﬂ’]‘ﬁLﬂgauﬁﬁuaﬂ%amua N199539AUAIUYNABIUUUTIABY N1
Uszgnatuauligt sudouds sutivhn warangussvesiiuia

Bidirectional reflectance distribution function. Albedo. Radiative transfer.
Atmospheric correction. Land surface temperature. Canopy model. Soil
moisture. Data assimilation model. Validation. Application for forest fire,

drought, flood and roughness.



Page 21 of 31

01203663  wann1swazn1sUsEendldmalulagduans 3(3-0-6)

(Principles and Applications of INSAR Technology)

walulagBuens arsaunaveswaunigaiazila Aluazidunn LRy
n15TUdnd I harn15as1EULLINES L3U1ANAVRINITSUFYYIULASAIN
SA5YeuTUndUATIEN ﬂ’]iﬁﬂLﬁlﬁJ?VlNLﬁ‘ll’]ﬂﬂjG]LLaﬁ’NIﬂ’i]'iﬂ’l’JL‘ﬁ”dlI nalnnns
NILINNTEY NTINANULUIAUVBUNE N15E519MUUTIRBLAEN1THBIUDULNS
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mMsiuasuLswiia nsoynsuna MivsziliulaznsIvEeuANNgnFBaLsLE
N135Us2ENANUNUNITNIAFITOINUAY LagaukauAuln

Interferometric Synthetic Aperture Radar (InSAR) technology. Amplitude
and phase information. Range resolution, signal compression and formation
of a range line. Acquisition geometry and Synthetic Aperture Radar (SAR)
imagery. Geometric distortions and satellite orbit. Scattering mechanisms.
Measuring phase variations. Modelling the interferometric phase and
interferograms  formation. Phase decorrelation and coherence maps.
Atmospheric effects. Phase unwrapping. Time series approach. Precision

assessment and validation. Application for land subsidence and earthquake.

01203664  N1sUTEUIANANINATNG 3(2-3-6)

(Digital Image Processing)

wENNTANAETE nsudasaaudunim msnsesamdeiud isnsedly
Tauaud nsuvasnin msuyuam mMsaisiudeyanin nsasanm ns
USuAmeauavIain N1sasvztiounin n1suseanananIng nwasn n1siusn
AN miﬂizmaNagﬂ'ﬁ’lﬂﬂiﬂa%’mmw ﬂ’]‘ﬁLLEJﬂsfljai,I”aﬂ’lw ATTWITUUININ AT
Uszgnaldaunisussanananmlutagiu

Digital image principle. Intensity transformation. Spatial filtering. Filtering
in frequency domain. Image transformation. Image restoration. Image
construction. Geometric transformation. Image registration. Color image
processing. Wavelet. Image compression. Morphological image processing.
Image segmentation. Image description. Current applications of digital image

processing.
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01203674  N13INLNUNITVUAIEITITAULHATNITANLUNIT 3(3-0-6)

(Public Transportation Planning and Operation)

ﬂ’]ﬁ’)’]ﬂLLN‘UﬂWiU%ﬂWﬁé{’]‘UﬂﬂisﬂUﬁI\‘iﬁWﬁ’]imz muﬁuswmwﬁaaﬂa N13%1
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Transit service planning. Data collection. Frequency and headway
determination. Timetable development. Vehicle scheduling. Vehicle-type
and size considerations. Staff scheduling. Passenger demand. Route choice
and assignment. Service design and connectivity. Network design. Short-turn
trips design. Shuttle and feeder service system. Service reliability and control.

Future developments in transit operation.

01203675 maUszgndaaufinmasdugsludansuuuds 3(2-3-4)

(Advanced Computer Application in Transportation Engineering)

nsUszenAaMuiiuAeuiamefdmTunUIMmINTIUYLAT lngLiuniadiu
NUIAINTIUITIT IAINTIUNNUAN AITINURUNITVUAT N150DNLUVTATIATI
19 @UUTENOUVRIENTALITHATERNALITABUNIADS SEUUUHUANIT N1
TUsuNTY wagansauwmAn1aiaans

Computer applications in transportation engineering with emphasis on
traffic engineering, highway engineering, transportation planning, pavement
structure design, computer hardware and software components, operating

systems, programming languages, and geographic information.

01203676 Emnismua'eLﬁaiﬂsaa%haﬁugm 3(3-0-6)
(Transportation Engineering for Infrastructures)
niesflouazimaiindiniunisiasigilassadisfiugiuszuvruds
ANYULLANIZYIAIUUTENDUTEUUVUAT N1TILATIENAIINVRINITVUAS N9
PNLUUNILIVIANALALNIIATIAT VB UAUNIUAUNIG AITINUNULATNT
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Tools and techniques for analyzing transportation system infrastructures.
Characteristics of transportation system components. Transportation capacity
analysis. Geometric and structural design of travel ways. Transportation
planning and evaluation. Transportation safety. Intelligent transportation and

information technology.

01203677  WUUINARIQUAIAYAINITLAUNIS 3(3-0-6)
(Travel Demand Model)

N e kazn1sUTEenALuUIIaewagIan1INNaiAd M unITIiATIEAka Y
WEINTOIAINUFBINITVDIRITIUIBAMUALAIN N1FUINTT WasnAafael ANy
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wuvdtasamudenuuuien sedeudSnisiiusiunudeya 38n1sneinsaluuy
FUNAUAEMINANANEAA LU UG

Theory and application of modeling and statistical methods for analysis
and forecasting of demand for facilities, services, and products. Probability
and statistics. Linear regression models. Theory of individual choice behavior.
Discrete choice models. Data collection methods. Aggregate forecasting

methods and iterative proportional fitting.

[
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01203691 208UV UEINIIAINTSULYS) 1(1-0-2)

Y
(Advanced Research Methodology in Civil Engineering)

nanuazszisuisitenigiaIngsules) mu%%’a%uqqmﬁmmiﬂsm N9
Anseidgnuiiednuaidenuise nsdarilasesneniside nsldmelulad
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Principles and research methods in civil engineering, advanced research
in civil engineering, problem analysis for research topic identification,
Preparation of research proposal, application of information technology and
computer data processing and retrievals, article writing and presentation,

group discussion. Paper presentation and publication.
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Foaanizmaianssales 1-3
(Selected Topics in Civil Engineering)
Sonamemadmnssulesiluseiuuiganen Mdedenvasuwlaciuluus
avnIANIIANY)
Selected topics in civil engineering at the doctoral degree level. Topics

are subject to change each semester.

duuun 1

(Seminar)
mstaueuazeiuedefiinaulandmnsaleslusesuUTygyen
Presentation and discussion on interesting topics in civil engineering at

the doctoral degree level.

Ugyniie 1-3
(Special Problems)

nsAnwIAuAiIMIIAInssulessrAuUSyen waviSeuiseadewdu
31897U

Study and research in civil engineering at the doctoral degree level and

compile into a written report.

Inetwus 1-48
(Thesis)
WeluseauuSaen waviSeussadeuduingiinus

Research at the doctoral degree level and compile into a thesis.
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01203511

01203512

01203513

AAINTIUNDAIUATNITUINITIATING 2(2-0-4)
(Construction Engineering and Project Management)

Tnssa¥uguamnssunoaine flugiunisdanislasents msvhaeasBonuas
ﬂ?ﬁﬁ’ﬁ/mﬂ‘sﬂ@UL"U@Iﬂiﬂﬂﬂi ﬂ’ﬁﬁ’]ﬂUUiSﬁJ’]MIﬂiﬂﬂ’ﬁ N15NURY AITVINAINUALIAN
LAZNITAIUANIATIANG NIFUTETAIUIIUDDNLUY S¥8¥NISARES1IY NSUALATINTS
ASUSMTNSNINT WATALUNITUSIITNITNDESS

Construction industry structure; fundamental of project management;
project definition and scope; project budgeting; project planning, scheduling,
and controlling; design coordination; construction phases; project close-out;

resource management; techniques in construction management.

N3 N1SNINTAUALIAT LLazm%muqﬂuﬂ'}uu%msmi 2(2-0-4)
1 ¥
NB&3INY
(Planning, Scheduling, and Controlling in Construction Management)
ANTINLHULAZNNITIANINUANITIATING NISUSIITNSNEINT mﬁﬂ’mﬂﬂﬂﬂ‘iﬂmi
N13UsEyNARaUIAasIENITUINITIATINAG
Project planning and scheduling. Resource management. Project control.

Computer applications for project management.

N15AATIENITamUlATINTG 2(2-0-4)
(Project Investment Analysis)
= < i3 I a ¢ v a
nsanwenuduldlivedasinis gam@uaunianat inaeinisinaulaly
N1389U  NITIATIEVENTIHAADULNY JUNTTREU NSUTEIIUNISNTZUALRUAR
1A59A1S
Project feasibility study. Time value of money. Investment decision

criteria. Rate of return analysis. Financial statement. Cash flow projection.
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WAdANISIATIZHEMSUNITUTNISLASING 2(2-0-4)
(Analytical Techniques for Project Management)

AMSLUSUATITUEY AFLUTLATHLTIT NN N15ILAT1EMLATINNE N153Na89
anunsal msdedulanigldanieanuiiazdu nsdedulanuuiansanvaie
LU N1SAIANITE]

Linear programming. Integer programming. Network analysis. Simulation.

Decision analysis with probabilities. Multi-criteria decision analysis. Forecasting.

NMANBLAENITIANITEYEYINDE5I9 2(2-0-4)
(Law and Administration of Construction Contracts)

| v

nOMUIEABaINg NQUNIELAEINUNISYINGYNI enansdyginease dyqn
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Construction law. Contracting law. Construction contract document.
Standard contract. Contact administration during design, tender offer, and

construction. Case study.

n1sUsEEnAlduLUUTIADIAITaUmNARIANG 2(2-0-4)
(Applications of Building Information Modeling)
aﬁmmﬁﬁ/ugm%aLLUUﬁ?WaaﬁayJamma nsasauudasan nenssuy
NNTASLUVIA0ILATIATIS NITATITADUAIINTALEY N1TINHULATINITIUY 4 TR
nsUszanusa nsaldnwilulasinisneasng
Fundamental of building information modeling. Architectural modeling.
Structural modeling. Clash Detection. 4- Dimensional project planning. Cost

estimating. Project case study.

naAEnsvashuTuge 3(3-0-6)
(Advanced Soil Mechanics)

NAYDINIINBLANAUABANURYIMIAINTIUNYBIRY LATITENALaEING LT VRIAU
AL ETUS YDA L-AASEN AURUTBIANIAY NANTITR  LsesuLh
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Effects of soil formation to soil engineering properties. Physical chemistry
and mineralogy of soils. Stress-strain relationship. Stress path. Failure criteria.
Pore water pressure and flow in soil mass. Soil consolidation. Drained and
Undrained soil strength. Application of soil mechanics in soil engineering

problems.

ﬁﬂanssugﬁuiﬂnﬁugq 3(3-0-6)
(Advanced Foundation Engineering)

AaAululIafiy N1sUssynAngquaninganduiasnatafindmiuau
arwanasalunssuiniinvesiu NTIATIERNITNTARIVDIFIUTIN NEANTTULAE
AUENNNT0URAENTLIUNTFUNTEANLUILAULAYATUDIS USIAURLLAZIETSAIN
yaalassaseiuau wwhesnimvedlaseaienuuasnIsyaau N15UsEENAISITIRLAY
T3ANTsNgIuIIN

Stress in soil mass. Applications of elasticity and plasticity theory to soils.
Bearing capacity of soils. Settlement analysis of foundations. Behavior and
capacity of pile under axial and lateral load. Earth pressure and stability of earth
retaining structures. Stability of earth structures and excavation. Numerical

method application in foundation engineering.

ANTUINGANTIUYDIAUNIIIAINTI 3(2-3-6)
(Engineering Soil Behavior Determination)

sy szmalng msasadeutuiu nsnageuluaun audinmenienim
YOIAU N1TWUANANITLDIZEITIARAU WeANTTUVDIUTIUNIARAY AsnadeuLiions
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Geology of Thailand. Site investigation. Field testing. Physical properties of
soil. Soil boring log interpretation. Behavior of soil mass mineral. Permeability
test for seepage analysis. Soil test for compaction control. Compaction design.
Laboratory Equipments for soil behavior determination. Electronics theory for
control and measurements. Consolidation test. Shear strength testing for design

and analysis. Field instruments.
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nMseenuuULauRuLazilauiiu 3(3-0-6)
(Design of Earth and Rock-fill Dams)

wannseenwuuLiou mﬁﬁ’auas{l@mﬁLﬁ@sﬁuﬁ’m%uau N19ATIVADUN
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Principles of dam design. Dam failures and problems in embankment dam:s.
Geotechnical investigation for dam. Dam design procedure. Selection of dam
section. Seepage analysis. Pore water pressure and filter design in dam. Stability

analysis of dam slopes. Dam construction and behavior monitoring.

nsaaszilnludiediuudveslassadig 3(3-0-6)
(Finite Element Analysis of Structures)

nsaAszieu lasdonyy wazlasadoudslnedBumindafiniug grundnids
nguvesitandniitn aundnildlunsmdmevvestymanunduaesuarauia
Yaymvesnslawesudunazivien Jynatssninuazdgmliidadureslaseadng
wATAN1591a09lATIESS

Analysis of beam, truss and frame by matrix stiffness method. Theoretical basis
of finite element method. Elements for use in the solution of two and three
dimensional stress problems. Plate bending and shell problems. Stability and non-

linear problems of structures. Structural modeling techniques.

naAansvaubetuge 3(3-0-6)
(Advanced Solid Mechanics)
anuduiuduarnmsulasaianudulazannaien aunalulassaine Fouly
ardniuld Lnasin1sivE mmsdauazdavesniu msdalutudiuuuundy was
Jaymiatosnmaedaneu
Relationship and transformation of stress and strain. Equilibrium in
structure. Compatibility conditions. Failure criteria. Bending and torsion of

beams. Plate bending and elastic stability problems.
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Tassadamanugs 3(3-0-6)
(Advanced Steel Structures)
a @ @ v @ v @ I3 1
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Behavior of steel beam, column, truss, and rigid frame. Plate buckling.
Concept of effective width and compactness of steel beam. Bracing design.

Fatigue in metals.

ABUNIALETIWEN g 3(3-0-6)
(Advanced Reinforced Concrete)

noRnITUvDITuAIUVENABUNIMLAT VAN mizgqqm%ﬁuﬁawﬁﬂﬂauﬂfm
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Behavior of reinforced concrete members. Maximum load of reinforced
concrete members in building frames and its design methods. Shear-Friction.
Strut-and-Tie model. Strength of beam-column joint. Beams with opening and
curved beams. Yield line theory for slabs. Finite element analysis of reinforced

concrete members.

v &

n1sAuINUTULNYUES 3(3-0-6)
(Advanced Adjustment Computation)

wIAnvasAdunaLaziuUTIaImAdamans AuaudRnsadavesAduns
VENNITUNINIZAIBAUARIALAA DY ALLUTUTIURAEAULUTUTIUSIL ENNTT
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Concepts of observation and mathematical model. Statistical properties of
observations. Principle of error propagation. Variance and covariance. Principle
of least squares and adjustment. Method of observation equations. Method of
condition equations. Non-linear equation problem. Error ellipse. Orthogonal
transformation. Interpolation. Kalman filtering. Numerical and statistical

considerations in adjustment.
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ms‘v‘hLmuﬁmﬂmwdqamﬂmnﬂﬂ@aﬁfua%%’uga 3(2-3-6)
(Advanced Digital Photogrammetry)

53UV 3315 wazweladunsiueufianamaienseniedadanan n1g
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Systems, methods, and techniques in digital photogrammetry. Aerial
triangulation. Bundle block adjustment with and without self calibration.
Digital camera calibration. Advanced image processing. Automatic matching.

Geometric model of satellite images.

N1381599R8ANNENVUES 3(2-3-6)
(Advanced Satellite Surveying)
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Fundamental of satellite surveying. Satellite systems in surveying. Global
Positioning System (GPS). Signal structure. Antennas and receivers. Errors in
GPS. GPS observation equations. Survey planning and field method. GPS data
processing. Quality control for GPS surveying. GPS heighting. Trends and
application in GPS technology.

nsiufannsseglnatuge 3(3-0-6)
(Advanced Remote Sensing)
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Atmospheric correction. Vegetation change analysis. Sediment and water
discharge analysis. Multi-temporal and multi-resolution data analysis. Web
remote sensing image server. Moderate to low resolution remote sensing image.

Synthetic aperture radar system.
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aﬁﬁ%’ugaLﬁan'lifml,l,wuﬂ'muda 3(3-0-6)
(Advanced Statistics for Transportation Planning)
sﬁayjalﬁamimmwumwudd LUUTNINIBATEFHR N15ILATILNTTANDOY
N15ATzesAlsENaUnan N153ANzKlade N15IATIZREUNIS N1391889aUNN3
JERAGERK:
Transportation data. Econometric model. Regression analysis. Principal

component analysis. Factor analysis. Path analysis. Structural equation

modeling.

nsAneaudululdlassnisouds 3(3-0-6)
(Feasibility Study for Transportation Projects)

WWIAIINAR MENNITHATNITIATIZALATINITAUIAINTTUIUAL LATYFANENS
Mgy MsUszliutaziUIeuiieulasang

Ideas, principles and analysis of transportation engineering projects.

Engineering economics. Project evaluation and comparison.

N15INUNITVUES 3(3-0-6)
(Transportation Planning)

ULHUIBLAZNITITILHUNITVUAS NITHAINITLUVIUEAS NTEUIUAITINUNUAT
yuds deyauazuuuasaiionsnsununsvuds n1sUszidiulasans

Transport  policy and planning. Transport system development.
Transportation planning process. Transport data and planning models. Project

evaluation.

N153ATITHNITAT 3(3-0-6)
(Traffic Analysis)

Un1n15395195 MTIATIAVANYATDITLUUNITITIAT dnwazianedldnuy
USUIUNN595195 ANULET LIAIAISLAUNIS ANLENTT AITURUILLY NOBYNTTILA
N13395137 N U HIADY NIEN dygradasas AINUUBINNAE TEAUNNS
U313 MTUSTRUNANTENUAITATIAT N1TINABINITITIVT

Traffic problem. Fundamental analysis of traffic system. Road users
characteristics. Traffic volume. Speed. Travel time. Delay. Density. Traffic flow
theory. Queuing theory. Intersection. Traffic signal. Hishway capacity. Level of

service. Traffic impact assessment. Traffic microsimulation.



