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(Geotechnical Earthquake Engineering)
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(Seil Improvement in Engineering)
sInguuutuRugauLarAvlinh

(Foundation on Soft Soil and Unstable Soil)
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(Rock Mechanics)
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(Advanced Structural System)
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(Stability of Structures)
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(Theory of Plate and Shell Structures)
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(Theory of Elasticity)

wamanslasiaig

(Structural Dynamics)
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(Mathematical Methods in Structural Engineering)
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(Prestressed Concrete Structures)
NISOALUUAZNIY

(Bridge Design)
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(Advanced Concrete Technology)
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(Advanced Geographic Information System)
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(Pavement Design)
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(Highway and Traffic Safety)
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(Theory of Traffic Behavior)
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(Advanced Highway Material Laboratory)
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(Logistics for Transportation Engineer)
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(Intelligent Transportation Systems)
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(Discrete Choice Analysis)
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(Public Transit Planning and Operation)
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(Transport Network Modeling)
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(Smart Cities and Advanced Data Analytics)

Feaanenmadmnsiles

(Selected Topics in Civil Engineering)
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(Special Problems)

Aneninus
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3.1.5 A195uU1esIEIYUN

01203511*

01203512

01203513*

01203514**

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

Tssadrsgmamnssureainy Augrumsdanislasents mavhseasBeauaznisivua
YOULALATINTG N1FIUYsERNNlATINTG NITI9UNY MTIAMUALEIMAE NMTAIUANLATINTS
NM3UsEaIUUBDNKUY SyEEnN1Tneasne nstalasinis nisudmsvmsneins wailalunis
USMIINSNAT

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.

NMIHUHL Mahimuanal waznsaivaslunuuimsmsneaing 2(2-0-4)
(Planning, Scheduling, and Controlling in Construction Management)
N1FIURULEENITIANIMUANITIATIAG ATTUINITNTNGINT N15AIUANLATINIT NS
Uszgndneufiamefitanisudmsiasins
Project planning and scheduling. Resource management. Project control. Computer

applications for project management.

MylAsEiMsamulasing 2(2-0-9)
(Project Investment Analysis)

msfinwanuduldldvadasims yarduamnana nasinsdndulalumsasmu ns
AATIEWDRTIHANDULNU QUATHY  MSUSEANAINSNIELARUARLATINNG

Project feasibility study. Time value of money. Investment decision criteria. Rate of
return analysis. Financial statement. Cash flow projection.

wiallan1sAeTetdmsunisuImslaTinig 2(2-0-4)
(Analytical Techniques for Project Management)

NSIUSKATHIELEY N15TUSUNSIBeS N nsaAs1edlaseRneg nsTiaesanIunisol
msandulanelaannzanuiasdu msdedulawuuRnnsanvaienus nsainnisel

Linear programming. Integer programming. Network analysis. Simulation. Decision
analysis with probabilities. Multi-criteria decision analysis. Forecasting.

* sednuiulse
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01203515

01203516

01203517

01203518

NUFuURannwNsReATY 3(3-0-6)
(Construction Productivity Improvement)

nannmlunisneatrs dededidunansenudendnainnisdeaste n1siandaain nas
Usuugwdnnw Yedeiienfuayudlundnamnisieaie nanssnuvesrmnaendoandnn
eufmesuaziaieslodmiunisuiuusmdnnn

Productivity in construction. Factors affecting construction productivity. Productivity
measurement. Productivity improvement. Human factor in construction productivity.
Impacts of safety on productivity. Computers and tools for improving productivity.

walulagnisneasneins 3(3-0-6)
(Building Construction Technology)

nsfieasalassaineunInasuman Tasaiermstududuiagy Tass adnouninda
ust Tnssadeluazndn mslenauerms msnsmaouemsiiansitiaznisudly wade
ALAYNIINISNDATIBIAS

Construction of reinforced concrete structures. Prefabrication building structures.
Prestressed concrete structures. Timber and steel structures. Building demolition. Building
failure investigation and remedy. Special techniques in building construction.

wialuladnisnaasisnuimnssules 3(3-0-6)
(Civil Engiheering Construction Technology)
msneadmAmnsaalusilunudansuasavany nulasadddfuuasnulpsad
wilefiuiy walulaflunisnea¥iuennns suuuazazmu auwidu aswuiieuse Weu gluad
Tssrugramnssy malulaftugdunisroadiomdimnsslon
Civil engineering constructions in temporary and site works, substructures and
superstructures. Technology in building construction, road and highway, bridee, airport,
jetty, dam, tunnel and industrial plant. Advanced technology in civil engineering

construction.

NMSIANITNSLUIUNITADAS 3(3-0-6)
(Management of Construction Operation)
M3dANMINMIANTLY N5TANTSIEUNIL NMFIIUAUNITRERN N15IRUNUNISHERTIN N9
MawsuPIFBIMTTEn MsUivsands nsreaiawuuRY memausuuieadiiidnuuzentu
Operation management. Supply chain management. Production planning. Aggregate
planning. Material requirement planning. Inventory management. Lean construction.
Scheduling repetitive construction.
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01203519*%

01203521*

01203522**

01203523%**

'
@

m'sl,ﬂgaumlawaaam‘wqﬁmmﬂﬁ’u‘lﬂsaa"mﬁugmﬁm@u 3(3-0-6)

(Climate Change and Sustainable Infrastructure)
uansENURDAIIAdaTIN TR TATIAS 9LE Y 1IRTILDIANTBEY HansIMIUTEsS

Wasuulasanmgfonniadelasiaiieiugiu unuimvesdassadsitugulunissediunis

Wauwawesanmaiene iwswghawaifisstumsianlassadsiugi nadiinw
Environmental impact of infrastructure development. Green building standards,

Impact of climate change on infrastructure. Role of infrastructure to fight climate change.

Sufficiency economy and infrastructure development in Thailand. Case studies.

i 8

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

ngvanenoaiis npmineieafunsyidyan onansdyaiieadie dyuInTgIU N3
INTAYYITEUINNTRONRUY m‘sﬁuﬂ‘s:ga wazNIINRAs nIdiAnw

Construction law. Contracting law. Construction contract document. Standard
contract, Contact administration during design, tender offer, and construction. Case study.

Anudufihuarnisudmslununeaing 3(3-0-6)
(Leadership and management in construction)

HANNMYBIAUYIINL gnsAranTasang AnusuRaveusedian aadudil n1sdnduls
MsmuANesing Msvhaulszaw wdealleuazudnmsvesteya nedidnwilugnamnssuraats
e

Productivity of worker. Organizational strategy. Social responsibilities. Leadership.
Decision making. Organizational control. Budgeting. Information tools and principle. Case
studies in Thai construction industry.

nM3UsEgnAldLUUIIaeansauUnARIATT 2(2-0-4)
(Applications of Building Information Modeling)

asfmwiiuguveuuuiaestoyaeians maaduustaosanidnenssy nsadng
KUUT18D4LATIATIE NNIATAVADUAINTALET N1929URUTATINISUUY 4 TR N15UTEIINTIAT
nsfiAnwlulAsinisneadng

Fundamental of building information modeling. Architectural modeling. Structural
modeling. Clash Detection. 4- Dimensional project planning. Cost estimating. Project case
study.

* 593y Ua vl
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01203524

01203525

01203526

01203527

Fsuanedodnsiildlumsnoatne 3(3-0-6)
(Construction Methods and Equipment)

madenldiniosdnsuaziinisioadrsdmivaufuuarauaounin wieadlafildlunis
\deuthe n1sen Msddies uarmsguIARuLaYABUNA IEduLaziATosmena TN Tuglu
waTdmvdrunaunaunInuaiaiesdnsdmsuntsndnaeunia nsuszuaanldinely
YUIUNITHEAR

Selection of construction methods and suitable equipment for earth-working and
concrete. Equipment for hauling, hoisting, conveying and pumping of soil mass and
concrete. Pile and pile driving equipment. Tunneling. Aggregate and concrete production

eguipment production and cost estimating.

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

= &

HavednIsneinnudsaudRnIidinssuesiu eilleWldnduazineniusafiu

AHANRUSVRIANULAL-AUATEN MAUALVDIAULAY LNAUTNSITR  ussiutuaznisiva

o
°

vouilusnaiu masesaesiu Mdwosiuuussuisuarlissuied nsUssgndnamand
vosiululymimadaingsy

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.

3mnisu§1ui’m%"’uqa 3(3-0-6)
(Advanced Foundation Engineering)

Anuduluinadu nsussgnanguianindavguiazwanafndmiuiu pnuansalunis
fuhwinvesiu N15IATILUNITNTARIVBIFINTIN NeAnsTuuavauamnsaseuandulunis
FUAITEMULUILNURAZATUTN wIsPuAUkaziaiosnInvoslasadrsiuiu taiasninaes
lassaieiuuaznsndu n1susegndItdaiuaaludmnssugiusin

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.

NN AN TUVDIAUNIIAINGTY 3(2-3-6)
(Engineering Soil Behavior Determination)

satneUsenalng nsasvaeutuiu msnadeuluauy aud@ninienwuesiy n1s
wlananisnzdrafu ngAnssuvesuslumaiu nsnageuitonsimssinisinadu nis
nadeuLiiamUANANNIMNNSUASA MspBnLUUNISAuY rdpsdeluasufdRnsifanism
NORANTTUVOIAU 'mquzjﬁLaﬂ‘maﬂﬂﬁl,ﬁaquuuazﬂ’lﬁmmwmaau NSNAABULSUTDUVDIAY
iWmsesnuuukarns ATt ndasilanimauny

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.

= DB



01203528

01203529

01203531

01203532

nsesnuuudsuRuasdouiiu 3(3-0-6)
(Design of Earth and Rock-fill Dams)

winnIseaNLUULdau mﬁﬂ‘ﬁLLazﬂa“JmﬁLﬁﬂﬁuﬁ‘UL%um N1INTIVADUN WS TELNATRA
dmvruidou dunsumsosnuuudey msdenwidadey msinserinisinedy amnuduih
warnseeniuutunsedudew msnseiadesnmesmududeu msteadiadeu wazms
PIANAUNEANTTY

Principles of dam design. Dam failures and problems in embankment dams.
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.

Fenssuueiufulmmessdinada 3(3-0-6)
(Geotechnical Earthquake Engineering)

syiiine Uil nquimsiedeufivedsuildentan nmsnsarasusesideu Tesideud
wé mnavesuuln AnuguLsweuHuiuln AudveHuulm MsTardulmayifio
AauwuRulm audhvesiunmarmaniuaznisinsizinisnevaueweuRy w@iosnmees
aududamamand mswisudnuaransannisimasifion melesest nsvilivan

Earthquake geology. Plate tectonic theory. Fault investigation. Active fault. Earthquake
magnitude. Earthquake intensity. Seismic wave measurement. Dynamic soil properties and
ground response analysis. Dynamic slope stability. Seismic permanent deformation.
Liguefacticn analysis.

miU%JUU‘gqﬁuWﬁMMW 3(3-0-6)
(Soil Improvement in Engineering)

|
a8

Jineuiyunou: 01203525

MaNN1INTTUTUUTIAN nguin1sdnuiuuasnisaiuny Msuiuugnunmaulagldanswey
i nalnnsidouussay nisusuUgsiuseiuan nmseonuuuianduiu-Bauudifesunisyly
wwaRagiude madanisngadalaenslinnszrey nseenwuuuauszursilubuafe
dusagy msvenuuunsiaiunssiudmiulassaiiufuuasatiosnmve gy

Principle of soil improvement. Compaction theory and control. Soil improvement using
admixtures, Cementation mechanism. Deep soil improvement. Design of soil-cement column
for vertical and lateral loading. Settlement acceleration by preloading. Design of prefabricated
vertical drain. Design of earth reinforcement for retaining structure and slope stabilization.

nguvutufuseuLariulin 3(3-0-6)
(Foundation on Soft Soil and Unstable Soil)
Imiidouiounieu: 01203525
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01203533

01203534

01203535

nuijupznamansvasuiiieatesiumslinmeigunn dnvargusnuesnuiadly Jam
sineq Adstufugusnlulszmdlne msoenuuULTINtuAusaukarAvitliag Mssenuu
Trnsadnldfudsoguuiufudeu mstiostunmsmensaissiurosgusnuaserrs mssenuuuauy
Uu%uﬁudauﬁuéauﬂumﬂﬂuawugm nsdasiunsinenzainturesiusuunse Jguiuas
Fudlumsrieaisuniuiugen myleseiidaarsgialumseanwuuseuugIusn

Theory and soil mechanics related to foundation analysis. Typical foundation,
foundation problems in Thailand. Foundation design for soft soil and unstable soil.
Protection of differential settlement of building foundation. Hichway design on soft clay, silt
and mountainous area. Slope protection of erosion of soft clay and silt . Problems and
solutions for foundation construction on soft clay. Economic analysis for foundation design

system.

NaAIansUBIAY 3(3-0-6)
(Rock Mechanics)
eiideadsunine: 01203525

Miliavesiiu nMsduunulazinaiiy aud@mdmnssuvediiulasnisnagoy nounin
FmAeatuinausinsisvesiiu wfesnmanuduresiu msianrelued nsinssianadusey
glusd adninieauasnssaiathyy

Rock genesis. Intact rock and rock mass classification. Engineering properties and
testing of intact rock and rock mass. Griffith theory of rock rapture criteria. Rock slope
stability. Tunneling. Stress analysis around tunnel. Rock bolting and rock grouting.

1AsIMINIImMNssusIivALa 3(3-0-6)
(Geotechnical Engineering Projects)
SiideuSouinneu: 01203526

Ussiamlanammsimnssussdnaila nsuinisuariBandunislulasins sudeya
winsdnsuazirdedlelurimnssussdmadia natinsneadiefiey fyyIuAzNITATUANNTS
nead1e msuAluAnudaugs

Types of geotechnical engineering project. Management and procedure in project.
Database. Machines and tools in geotechnical engineering work. Special construction

techniques. Contract and construction control. Remedy of conflict.

msUssiumudswedasaimamnssussdinaia 3(3-0-6)
(Risk Assessment of Geotechnical Engineering Structures)
Fiideadauen: 01203526

nqufrnudss nsUssidurudsadenuam uugivanisaflumsiinsgianades
vufauldudueu anuliudueumndmnssuugi mylnsedanuiesiu mssenuuugiu
510 anadu dunsiuiiu 18 Tnenisiniisdiennuliuiuouvesnuaut@du nseanwuulaeldgiu
suaades msussfiumadenlunsanansndes

Risk theory. Qualitative risk evaluation. Event tree analysis. Uncertainty theory.
Uncertainty in soil engineering. Foundation. Slope and retaining wall and design based on
soil uncertainty. Risk-based design. Risk reduction alternatives.
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01203536

01203537

01203541

01203542

01203543

nafansvosRulyBuh 3(3-0-6)
(Unsaturated Soil Mechanics)
Afideaseunniou: 01203525

fianduasdiu msianisge wasawiedy duldsdnuusianzresiuti anudulay
auaien anuuduswesiulidnh mslnseiiadesnmeesiulitut mswdsuuands
Uasvesiulidmh nslnadurdulsidud

Soil Physics. Suction measurement. Tensiometer. Soil-water characteristic curve.
Stress-strain. Strength of unsaturated soils. Stability analysis of unsaturated soils. Volume
change of unsaturated soils. Seepage through unsaturated soils.

sulpuTslnludedwuiluniAmnssudsi 3(3-0-6)
(Finite Element Method in Geotechnical Engineering)
nquiituguvessudsuislnlufiofung maadsgasdmsuamindamuudand suashu
wuudnaesnuduiussEnimisusuazaAienvesiuluzuuming mslnssiluveuan
anaiuaziaan nmsuitymwuuwludedunidmiudywimiedig ndeuss nslwadu msus
Saenoth wamans wavusiuAulmlumdimnssusi
Fundamental theory of finite element method. Soil stiffness matrix formulation. Soil
constitutive models in matrix form. Analyses in frequency and time domains. Finite element
solutions for stress, seepage, consolidation, dynamic and seismic problems in geotechnical
engineering.

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

mslesgiiay lasedeanyu uaslasitaudslaeiBuvindafiviua gruvan@mguijvesis
aundndnin audniildlunsmdmevveslymanuduaeuavanudn Jymvesmslivouniu
wazden ywuativsnmuaslyliduduresdaseaire madanisdiasdasaing

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.
naranivadadugs 3(3-0-6)
(Advanced Solid Mechanics)

AnuduiusuarnsuasiauiuLazaaeden aunalulassaine Beulvanudniuld
inousins 3R msdnuazinvesnu nisdalududrunuuusiy uastlgmiaiiosnmaisdaveu

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.

Tnssa$ramandugs : 3(3-0-6)
(Advanced Steel Structures)

woAnssuvosnumin laundn lnseevyumdn uazlaseeudandn nislnssevausiu
WEN WIARYEIAIINNA19UTE AVBNALALABLLNALUETBIATUIVMEN NMIBBNLULAIEY A TNETY
Tany

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.

=98 -



01203544**

01203545

01203546

01203547

01203548

pouninLESmAndug 3(3-0-6)
(Advanced Reinforced Concrete)

nofnssurestiudundnaouninadumin nmsrgeanvesiudundnaeuninaiuimanly
1A5981A15UaTTNI5RDNUUY LI dBU-AUEEAIY LUUTIaDEnsnLounlnAuLTIusIuD
daudeszninauiuian auiifivendaunsaulds noufduasindmivusuiiu msiasned
woAnssuvetReImsnaunInEs A B IWlusd Al

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.

svuulnseaistugs 3(3-0-6)
(Advanced Structural System)

Uszlanvaslassaiiadugs Tassailds Tassasissznaudaeiaida Tassadniidvasen
fies Tassasauudousuuns vénmsuasisnsinseilasiadne nadinw

Types of advanced structural system. Arch structures. Cable supported structures.
Extra long span structures. Membrane structures. Principle and analysis of structures. Case

study.

lafigsnnvaslaseaing 3(3-0-6)
(Stability of Structures)

Tuudnfegilunuisunszaununusagiudrlunanfior fu nstmuanisying
ludastiandunarlifioveu nsiwseilasBidsavasvannasny nsinsduinaesau da
ANMUANITEDNLUUANNITIATIZRLADETN N

Secondary moment in beam subjected to simultaneous application of axial and lateral
loads. Critical load determination in elastic and inelastic range. Analysis by numerical
method and energy principle. Lateral buckling of beam. Design specifications according to
stability analysis.

HGEEC RN IERIE T 3(3-0-6)
(Theory of Plate and Shell Structures)

NIATIEALNLRINaY wiudindey uarududaidos mslsziuazeanuuulaseadng
Waen vanldsgunsanszuen Ty summuldsdou § uiudiumy Faaradn 33 33
Uszann uazitaudndnindmsuusunaziudon

Analysis of circular, rectangular, and continuous plates. Analysis and design of shell
structures. Cylindrical vault. Domes. Double curved roof. Tank. Folded plate. Classical,
numerical, approximate, and finite element methods for plate and shell.

neeianngnmgu 3(3-0-6)
(Theory of Elasticity)

Jymanuaulas AT IALLNSEUIU Feiduaudy ndsnuanuaien anuasealy
laseainaunng AnuAuwasauesealuinadovgy 3 I7

Plane stress and plane strain problem. Stress function, strain energy, strain in
symmetrical structures. Stress and strain in three dimensional elastic medium.

» edundiudss
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01203549

01203551

01203552

01203553

01203554%*

* Jeivuiulse

NAAIANILATIATI 3(3-0-6)
(Structural Dynamics)

nmsduanieurindassuariafuuatsruvasnniadifoauaznatsesanainauazlsiingg
vt nsduaziiieurasns au warlpsessuiu F58eiaruazndsany n1sesnuuunislm
duifiounasimnssuunufulm

Free and forced vibrations of one degree and multiple degree of freedom systems
with and without damping. Vibration of rods, beams, and plane frames. Numerical and
energy methods. Seismic design and earthquake engineering.

WnnedamansluimnssulasEing 3(3-0-6)
(Mathematical Methods in Structural Engineering)
wadalunsuidymmadmninilagiBaunadeyiusuazaunsdeyiustes aynsuyides
wazving Tgymendnunsiane ﬂ153miwxv?L’Tmﬁamwaq%}uﬁ'guImm%’wuuuﬁqmmz‘iﬁé’yu'q@l W
washsSuny WalasvasaNN SNty SureituuuliBady malsndresfaes
Technigues of solving engineering problems by the methods of differential and partial
differential equations, Fourier series, and matrices. Eigen value problems. Numerical analysis
of determinate and indeterminate structural member. Finite difference method. Solutions

to simultaneous linear equations. Nonlinear algorithm. Computer applications.

TAssas1emaunsndnLse 3(3-0-6)
(Prestressed Concrete Structures)

TLUUYDINBUNIABALSS MTAATIEINsgdeussisluiduaIndauss nseanuuuaulug
syuuiiu musialiles noRnssuvestudumdnTTuLs UL Wi usedeuuausdn M3
Tnsnvedlasaaine nsdidnw

Systems of prestressed concrete. Analysis of losses in prestress. Desien of girder, floor
system. Continuous beams. Behavior of members subjected to axial force, bending, shear
and torsion. Deflection of structures. Case studly.

NNIDDNLUUAEHIY 3(3-0-6)
(Bridge Design)

msziazdaiinum N190nLUUEEHIUABUNIAESUIMAN ADUNIABALTS UAINEN AuNIu
wuuusuiiuy wuuleinawesiuutendinownes aswuwuuaiusaiiles uuulassfonu ms
panUUULHLHU LA ARNDAY L NSEifnw

Loading and specifications. Design of reinforced concrete, prestressed concrete, and
steel bridges. Solid slab, |-girder, box girder, continuous beam and truss bridges. Design of
bridee deck and abutments. Case study.

Jaquszneulwimnssulaseaing 3(3-0-6)
(Composite Materials in Structural Engineering)

audimanariluvesianuseney ngdadiunan audinnavesandiuiuazafiun Tanned
wodlasuduledmiviaduusiuusedn usadounazusedanuuuauny msesufdslassaiuay
nsiaRuusfuusuAulmmenedwesiatuduls wgfinTsunenawaznisosniuussfenaside
Uszneu anunrivihluwalulagianuszneudmivianssulaseasing

General mechanical properties of composite. Rule of mixture. Mechanical properties
of lamina and laminates. Fiber reinforced polymer reinforcement for flexure, shear, and
axial load. Structural strengthening and seismic retrofit using fiber reinforced polymer.
Mechanical behavior and design of composite structural members. Advance in compaosite
materials technology for structural engineering.
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01203555

01203556

01203557

01203558

ANENANARNVDIABUNTA 3(3-0-6)
(Concrete Plasticity)

namaRsnILANE1Y namaninisuanviniduduiaylidudu wndadewarnmsaaddes
wsunsuaninlunemusivinuaynisindeui detumuduvesmuadon nssuaunis
uAn§11BIRBUNSR ANASER LU sSauas i nouinvesianuazlaswaisnaunin
anudamdeseninnisninialuuasaounin LLmﬁﬂLﬁEJ’Aﬁ"UEULLUUI&JLﬁammﬁmmijaz
WaTERn ANALATEANAIERN WATAINATIIBIAINIAL TOUAMSATINLAERUAINSATINTALTS
wsan wag Woullawa

Introduction to fracture mechanics. Linear and nonlinear fracture mechanics, Concepts
of energy release rate, fracture in load control and displacement control loading. Stress
intensity factors. Fracture processes of concrete. Strain localization in tension and in
compression. Limit theories of concrete materials and structures. Bond between
reinforcement and concrete. Concept of elastoplasticity model, plastic strain and stress
invariants. Yield criteria and yield surfaces: Tresca and Von Mises.

raasnduuasemudedioldvedlasiad 3(3-0-6)
(Structural Safety and Reliability)

auasidulegnsyuiunsalnuaadn n1sRarsanaszuazAuiumuedlasiaiamie
ata winwesaudasadouazanuinenluroinsivh dudrganAmnssuvesrgaiani
A nsvhunsanudetielivassuy

Probability and stochastic processes. Statistical consideration of loads and structural
resistances. Factor of safety and failure probability. Engineering significance of statistical

extremes. Prediction of system reliability.

raunimimaluladdugs 3(3-0-6)
(Advanced Concrete Technology)

lawsturesfumduazlnsiaiinania mavihdunaunsuninuaznnsldansuaudiu Jadud
finasoauRuasaussouzaounin reundniiiaussourge rauninaiulofiey nouninn oo
wazABUNIANANLNABY AUATIRTIuAUABUNIRAlulal

Cement hydration and micro structure. Concrete mix proportioning and use of
admixtures. Factors effecting concrete properties and performance. High performance
concrete. Fiber reinforced concrete. Polymer concrete. Fly ash concrete. Advance in
concrete technology.

msmsnasuLariuyanmlnssais 3(3-0-6)
(Inspection and Rehabilitation of Structures)

MsIATIERIgInsTin anmgnsidenanmuedlaseadts Bn1sesraaeu mavaaoukuulyl
viane msUsaduruudausauazeny msidadouarmsUsaifiudiimadonaninvedlaseadng
naundn nmsdenusutailuyanimvadlasaiiiidons msdeuusudaefanaussauzgs
QRICHITY

Life cycle analysis. Causes of structural deterioration. Inspection method.
Nondestructive test. Strength and life evaluation. Diagnosis and evaluation of deterioration
of concrete structure. Repair and rehabilitation of damage structures. Repairs with high
performance materials. Case study.
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01203559

01203561

01203562

nsiAsIsaudnaiauuuliiBady 3(3-0-6)
(Nonlinear Finite Element Analysis)

wdnmsiaseilagiBandndiin nouanmbavguuasauduiusiosnnlassaiie
sEMINAIAULATAIIALATER waALazwratwasan i Budy Juneuituuuldidady
audiiudilesanlassadauuuliidamguuarinainisith mslwmeinistiane nguisusy
fiaes waranuldiBududusuiaden Jymnisduda mslmssiaudnirfavedasade
ABUNIALETULIAN

Analysis principle by finite element method. Theory of elasticity and constitutive
relationship between stress and strain. Concepts and sources of nonlinearity. Nonlinear
algorithm. Inelastic constitutive relationships and failure criteria. Buckling analysis, second
order theory, and geometric nonlinearity. Contact problem. Finite element analysis of
reinforced concrete structures.

ﬂﬁﬁmmﬂ%’mﬁ%uqa 3(3-0-6)
(Advanced Adjustment Computation)

winfrvasadunauazuuudiaaamndamans anaudfinisadfvesiding wannis
LWInsEEANUAMALARDY AMMLUTUTILLAY ALY TUTINT Y ndNnsTeedEhdtaetey
flgauagmsusuud Baumsarduna Baunsiouls Jymaunislidadu wdmiunannieu
nsutaain msUszanuatlugi Mnsesriauuy TeRasuniBuavuazfeadntunisuiuun

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.

msvhusuiianamdnense madsiaautugs 3(2-3-6)
(Advanced Digital Photogrammetry)

spuU B3 wasmadiadunsiusuiiainaiwieniemedsiaiey nsaumapamig
a1md MsvTuuivdenuuunguiemsifisunaslilifisusmsgiusues nsifisuninsgiundos
ANENBLBIAIGY m'iﬂixmamamwmsuqa mafiguguuUsAluTR wwudaeasniadnvesningiy
RPN

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.
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01203563

01203564

01203565

msdsaasenisdug 3(2-3-6)
(Advanced Satellite Surveying)

MANYATRINTIANTIIAIEAIWEN ssuuaifiedlumsdsnn ssuumsivuaiiumduy
fulan Tnssadedyyin enenALasiATessud M LeaaiadauludRled aunnse
Funaluifiioa MnusunMsdkayiBarauwy MsUssananadeyadfiea nismunl
AunmlunsdsRifiea msmanugwedfiea wuilinuaznisussgndmaluladifies

Fundamental of satellite surveying. Satellite systems in surveying. Global Positioning
System (GPS). Signal structure. Antennas and receivers. Errors in GPS. GPS cbservation
equations. Survey planning and field method. GPS data processing. Quality control for GPS
surveying. GPS heighting. Trends and application in GPS technology.

msdunszerlnadugs 3(3-0-6)
(Advanced Remote Sensing)

NMILATORANEINIINUTIBINTA mﬁLﬂi'}:ﬁmnﬂé‘&;un‘dawmﬁws'm MTAATIZARZNDU
wazmsUdesii NFIATEilayaliuiamalessiuLasnaILAILasLdun 13UINITAMAIN
ms3uisverlnavudu mmannsivisserlnaniuazideanarsiiain ssuuisasuuuga
dunsei

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.

n“ﬁmmmﬂm%%uqa 3(2-3-6)
(Advanced Geodesy)

yuauarguIvesian auifvemeed n5e3dnede arfige Afauaziriivesarulde n1s
UssifiuuagIsnisouiusigmmaniunsmansvianisnsauagmandy dugfunesmans an
APRN LaEITUNAIMY NMIAMUINTEEENN LB BIMUAYRNAYR NN VLAY IAIINETI WS90
s mmidauazdng usemiinudnans usedu WuToend wasdnededug gnaemaura
N3INALAN NTEANBUAIING

Size and shape of the Earth, properties of ellipsoid. Reference ellipsoids. Various of
latitudes, coordinates, and radii of curvature. Evaluation and derivation of methods of
computing the direct and inverse geodetic problems. Geodesic, normal sections, and great
elliptics, computation of distance, azimuth, and coordinates over any length of distance.
Force of gravity, its acceleration and potential. Centrifugal force. Level surfaces, geoid and
other reference surfaces. Normal gravity formulas. Measurement of gravity. Reduction of

gravity.
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01203566

01203567

01203568

mséwnﬁmuﬁmmﬂ'lam%%ua_ja 3(2-3-6)
(Advanced Geodetic Surveying)

wannsdRgiiiesmans sruuiiingds snadaremsSonds nMIfuinuung
§1999 nisanumlsn n1519TBULAENTIERURt e Iﬂi\ﬁ‘u'wmuammwwuawwﬁd
wanmsuTuuilassteandamupumagiinsemans Bnsiannisdisagiiainsmans

Principles of geodetic surveying. Reference coordinate systems. Geometry of reference
ellipsoid. Computations on reference ellipsoid. Triangulation, precise traversing and precise
leveling. Horizontal and vertical control networks. Principles of adjustment of geodetic
control network, Methods of measurement in geodetic surveying.

nsdsulusunsudmivaugliansauamans 3(2-3-6)
(Programming for Geospatial Information Science)

anudidosiuRefunquiuaznszuiunsveamsinseideyalumansdunsuszanana
ansaumagiimansuuudnlud® n1slusunsudaliadl nsdmfivdeyagiianans n1sadnens
uansHaLKUTFIEReNRiames nsUFulslysunsuUsEYRRuas srUUSaTul Auasnisimundau
Ansefiunyuddmivnugliansaumamans nislusunsugliansaunamandseduge

Introduction to thecries and processes of data analysis in the field of automatic
geographic information processing. Spatial programming, geographic data storage, computer
map rendering, application customization and autormation and human interface
development of GIS. Advanced GIS and programming.

szuvansaunandimaniuaznisiuisveslng 3(2-3-6)
(Geographic Information System and Remote Sensing)

nqunsiuiainsgerlng nswlanwdieanaiion msdssegndnisiuiannsseylng
nuinssruvansauwmasgiimans nsuinispiudeyauasnisdszend waluladnisysanns
nnnsiusreglnatussuvansaumagiamans nsUszendiuaInAmnIsumans n1529usu
warmsRa nsUszgnddunineansth msineas msUnases mamausuwuuiios n1svuds
Yrnssalsd Awnndoy uadlassaisiugy

Theory of remote sensing. Satellite image interpretation. Remote sensing application.
Theory of geographic information system. Database management and application.
Integrated technology of remote sensing and geographic information system. Application
for engineering work. Plan and development. Application for water resource, agriculture,
administrator, urban planning, transportation, soil engineering, environment, and

infrastructure.
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01203569

01203571

01203572

‘5wum‘samwﬂmaqﬁmaﬂ‘%ﬁsuga 3(2-3-6)
(Advanced Geographic Information System)

mafaufunaluladssuvansaumanaglimans aauulueuvegudoyaaisauwme
ysgimans Flsuosuaviunouislassdeliatiauomumis FEUUATAUNANNTAIARNT
aufindmiunisdiasuiles nsliesndsilideiies m‘ﬁmiwﬁL%GﬁuﬁImame%ga
wuusianles Msdnsuliinssvinuaznsvlihdusaluiflussuuasaumanianiiaans Sumedidn
YasTEUUA TAUIMANTAAnT

Development in geographic information system (GIS) technology. Accuracy of geo-
spatial databases. Voronoi methods and triangular irregular network algorithms. 3 D-GIS for
city modeling. Analysis of discrete entities. Spatial analysis using continuous fields.
Customization and automation in GIS. Internet GIS.

wialulagiaania 3(3-0-6)
(Aerospace Technology)

ﬁ"mﬂ's:ﬂaw,azLmémﬁaﬁw%’vﬂﬁﬁtﬁum':twummml.azﬂﬁﬂixanm' anunmlATINgs
2IMAlan ATUTMITIATINTEINIA nannsnalnnsdu MIvszynddeyanmaiiey ssuudey
oamAeeuvesn mssfiumsuagaslivsslonissuueamauarlnssniseIniadunieii

Elements and tools for aerospace systems development and applications. Status of
the world space projects. Management of space projects. Principle of space flight
mechanism. Application of satellite data. On-board space subsystems. Operation and
utilization of aerospace systems and low cost space projects.

lassaiauaziuuiaasleyauind 3(3-0-6)
(Spatial Data Structure and Models)

wnAnuazgluuvresguteyaiBigl nsdnsedovuarlaseainlid nsidhfuagnis
Fovinduideya fugrumsaiauuudiaesdoyaiBeigf 18un deyariiin doyaudnyitriuay
vindeya feyauuudians doyaideusgivhly uwusaesoyaiudu wuudiaesanfnftoya
Badu wuudnaesteyavewelad wuudiaowsames suindinusanesuasnsinseganim ns
Wibuifiguuuudnasusawesuasuuuitaondudu msuadeyasywinuuudasusamesuas
wuuaeadady Tasswamwdenliaiane waznistudadoya

Concepts and models of spatial databases. File organization and structure. Data

access and indexing. Fundamental of spatial data modeling i.e. coordinate data, attribute
and data types, commeon spatial data models, vector data models, spaghetti vector model,
topological vector models, raster data models, raster geometry and resampling, comparison
of raster and vector data models, conversion between raster and vector models,
triangulated irregular networks and data compression.
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01203573

01203574

01203575

01203576

myuaswikagnisianisteyauial 3(2-3-6)
(Spatial Data Handling and Analysis)

mMiinseilyniBigi msnunadeya mafamngudeya Mmylnsenildsuigiay
msuaniua Msuukarmsinseitugdaglinmnlusunsudmiugamdsnisussn anadoya
Uipfisiadn nsdansteyatioglusulnssadhausawes mauanssaiufadeides FBmsdszanm
fn nsmanisalseAuanalalduuusiassmsdaudswszan meussanaaianalaeldiuin
soillos AnsUssinmuABaruaseiuTiaiy n1sUszinmuAT BRI UTEBEING WUUsIADs
AUEY N13ASHILUUYUNR ﬁugwumiﬁﬂLﬂumsﬁw%’umﬁmmsﬁﬂ‘%gﬁmn'ﬁagaﬁmﬁ'aa ns
Wsunsudinnziligilaglduinenednia 3Bn1snisUigflunisunsvasdrnarnindeuly
wUUEDRAVALN

Analysis of geospatial problems. Data acquisition. Database development. Spatial

analysis and display. Customising and performing advanced analysis using programming
languages and integrating with open source geospatial processing library. Data organisation
in raster data structures. Visualisation of continuous surfaces. Methods for interpolation.
Global prediction using classification models. Global interpolation using trend surfaces.
Local deterministic methods for interpolation. Inverse distance interpolation. Digital
Elevation Models, Ordinary Kriging. Basic operations for spatial analysis with discretized
continuous fields. Spatial analysis programming using square windows. Spatial approaches

to error propagation in numerical modelling.

24 |
aa w =

ADATUZUNBNTIUHUNTTYUES 3(3-0-6)
(Advanced Statistics for Transportation Planning)

doyaifion1snaunumsvuds uuudiasmansusia nmsiteszdnisannoy n153ATIE
peAUsENOUMAN NFIATIERtady NsilnTeddunie Msdassaunislaseasng

Transportation data. Econometric model. Regression analysis. Principal component

analysis. Factor analysis. Path analysis. Structural equation modeling.

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

WWIAIUAR VENNITWAZNITIATISALIATINTALIANTSUVUAL LATUEAENTIMINTTN N5
UszidlunazilSouiisulasenig

Ideas, principles and analysis of transportation engineering projects. Engineering

economics. Project evaluation and comparison.

N15IUHUNTVUET 3(3-0-6)
(Transportation Planning)

ulgU1gUAE N TINUHUNTYUAY NSAAUITEUUTLET NTEUUNITINURUNTIUES Taya
LLﬂBE.L‘U‘Uﬁ'l’ﬂﬁax‘iLﬁaﬂ']'ﬂ"mmuﬂ'ﬁ’uuf‘id mM3sUsuiiiulasanig

Transport policy and planning. Transport system development. Transportation
planning process. Transport data and planning models. Project evaluation.
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01203577

01203578

01203579

01203581

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

Tgymin1595195 MTIATIindnyaveeszuun1I9s19s dnvazewizdidouy Ysuin
11595195 ATIHLSY LIAINISAUNIE AUET ANUBLILLY NI NTLUANTTITINT NOWEH0IADE
maken Ay1lnasnas ANuremImas seaunsiiuinig MsUsEuNansEnuN1I991as
N1591804N1593193

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. Highway capacity. Level of service. Traffic impact assessment.

Traffic microsimulation.

N1398NLUUNINIG 3(3-0-6)
(Pavement Design)

nouinseanuuuiimdmivouunazaiudu nsdrsaduunaznsi anudoyanaaaufiv
ANT0BNKUUMARAYINY MITEUIE mareas waEMITUITITNE

Theory of pavement design for roads and air fields. Soil survey and interpretation of soil
test data. Design of pavernent cross sections, drainage, construction, and maintenance.

miaaml,wmwma%guqa 3(3-0-6)
(Advanced Highway Design)

N15RNLUUNTNAIUTVIANAYDINIINAD NITOBNRUUNTUENTINUAZTNNUENANTEAU N3
E}@ﬂLLUUﬁ%Bﬂ'ﬁO miaaﬂLl:umuuLﬁamwsaammﬁam msvenuuuauulnedflsanwLInd o
ﬂ’]'iE]E)ﬂLLUUm‘S'ﬂ'mﬂim’l‘iL‘l'f'l-é}ﬂni%ﬁﬁﬂdﬂummxﬁuﬁﬂﬂﬁﬂu TPRNLUUSEUUSIUNET

Geometric design. Intersection and interchange designs. Design of off-streets parking
facilities. Traffic calming. Context sensitivity design. Access management. Drainage system
design.

ANNURDANB YR NINANUAENITITIT 3(3-0-6)
(Highway and Traffic Safety)

dnvazlanznsimnssumaasaiouuouy Jedesuuyed vaniugiulumslnsey
8n3N15vu M3Usuflunanssnuiueses ssuzuewiulasaiy MsilAsIziteunsnaTas
ANuUaeAiuAuAu MInTIvaauANUaaademsauy NsTUILNISIANTSIuALUaDAdY
Uy wuhaeaitenynsaisnsnissusuunaudnunsauy msdansedasitiy msiilad
dsansingiAmg msdadoninasnmssuunmulssavaides ssuuruddiasesiter
Yaeady Adadeaaudasmaiingifiveg nsusziliuyadinisiingifive nisuszifiuainu
WHNEaNIUATEEMEns nsdnaduanuddglasins nsussdiulssdvinwanudasndy

Identify of high way and traffic safety. Human factors, Fundamentals of crash rate
analysis. Traffic impact assessment, Safety sight distance. Gap analysis. Pedestrian safety.
Road safety audit. Safety management process. Predictive methods by road typology.
Network screening. Black spot diagnosis. Countermeasure selection. Intelligent
transportation system for safety. Accident modification factors. Valuing accident costs.
Economic appraisal. Project prioritization. Safety effectiveness evaluation.
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01203582

01203583

01203584

01203585

NEUWERNITUITIAT 3(3-0-6)
(Theory of Traffic Behavior)

wuuTa A UALAILELYRINI995135 LWUUTIABIVNARAAIARSUIDUEALE A2ULE)
KAYNISNSEIUALAUILLUL WANTTUNITEBNTUTNETENTING AITAITIUTINIUEN Nl
wonreedowdu msuanuasmiesdiuiReiunseses drygulasas

Deterministic and stochastic models of traffic. Mathematical models of headway.
Speed and density distributions. Car lag acceptance behavior. Delays at intersections.
Introduction to queuing theory. Probability distribution associated with traffic. Traffic
signalization.

UiURnsmnaesTannsadtuge 3(2-3-6)
(Advanced Highway Material Laboratory)

MSVARDYIANNITNNY AU aTINTyud Fuua

Experimental studies of highway materials, soil, aggregates, bitumen, cement.

Tadadnddusvimnsouds 3(3-0-6)
(Logistics for Transportation Engineer)

la3ad@ind laguniu nagnnisimussuuladading ladafndsewinesdssina laseadna
fugrusunisvuds mavudsieiiomansguuuy amiaudssaussvn mansgaedud n1siaes
TAT9918N139UET NI5IATILAFUNIINITVUES N1TUTMITE UAIAIAAILAZARIAUAT NISUIMNS
gunu waluladansaumauaniaregiafiinea anulasnielunisoudsdudi

Logistics. Supply chain. Logistics system development strategy. International logistics.
Transport infrastructure. Multi-modal transport. Truck terminal. Product distribution. Freight
network modeling. Vehicle routing analysis. Inventory and warehouse management. Supply
management. Information technology and digital economy. Safety in freight transport.

FTUUIUAISIRS Y 3(3-0-6)
(Intelligent Transportation Systems)

U378 ulsure waznisiflosteswuuiBnstudaundles inaluladuazannsgiusngg #
\Retestunslnussuurudidanios ssuudanisenas FEUULUENTaYaNITAUNIS SEUY
Jamssruuudwnauy stuuiamsmsiusoussyn ssuudemsserinsnouduazauy ssutifiu
A uMesalulR msAundduguuuunsuinig

History, policy and politics of urban transportation modes. Technologies and standards
involved in the following areas of Intelligent Transportation Systems (ITS) applications.
Advanced traffic management system. Advanced traveler information system. Advanced
public transportation system. Commercial vehicle operation system. Vehicle infrastructure
communication system. Electronic toll collection system. Mobility as a Service (MaaS).
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01203586

01203587

01203588

msdasaysannslivselomiffunasnsuds 3(3-0-6)
(Integrated Land Use and Transportation Modeling)

nansznUTINsTUAsidinarentsliUslsniiau nquifuguieaiunislivsiendia
wagnguiiane wudassmslivssleniifuuuuusfagaideiud wwuamsldussTovdau
WUUBB AR LL‘U‘U?&']aE-Nm‘s’lifuiz‘laﬁuﬁﬁﬁul,l,uuﬁhamqamﬂ MslATsimLdennsieau
agjandy wuUaessuUdunsAteseritan s lenifiuiazniswuds ulsviensaudaas
Wi

Land use impact of transportation. Basic theories of land use and rent theory. Spatial
interaction land use model. Market-based land use model. Microsimulation land use model.
Residential location choice analysis. Integrated land use/transport model. Urban

development and transportation policy.

malnTemadenhiseio 3(3-0-6)
(Discrete Choice Analysis)
anudiuguiefueuhesBusaradi msuszanuaiinnsniandugin doyan
fanelalauuumplarLuuaNd nouingAnTsunisidantesyana wuuTasnILianiuagnig
auNu uuvdtaedladnn? uwuudtaaddnsdnnd wuudrasamaudanwy wuudiaasladany wuy
Frapauadialadn wuustaownadensuiu wwusassadnuuunan wwusiaostus
Probability and statistics fundamentals. Maximum likelihood estimation. Reveal and
stated preference data. Theories of individual choice behavior. Binary choice models and
Inference. Binary logit model. Binary Probit model. Multinomial choice models. Multinomial
logit models. Nested logit model. Ordered choice models. Mixed logit models. Latent class
models.

NI NUAULAZIANITIEUUIUEIAS 1T Y 3(3-0-6)
(Public Transit Planning and Operation)

nMssuunUsTianszuusudsazinaluladfiviuady ssrUsznoufiugiu nstinsed
wuuiasatan IMALNIEANAgATesEUUTUAY M3 suKulATIT gL AENISIRYSA NS
M usanifvuds dsdrwasauazaanlunisidsusellneas mseenuuuiiufisey
anililedaasunisiunidlagssuuruds nssiassguassmsiiumalagssuuauds szuus
Tagasuazulouiealagans NSIANITHLAZNISIAUTE NITINUHUTZUUTUER SEUVATTAUNA
Alagans MsUsyiuUssnBnmszuuuagnszuIUMARdEansE Ul NMIIATIERNIuATYgmans
WAZNTRY NITINUNULLUN

Classification of transit modes and advanced technology. Basic elements. Modeling and

optimization in transit system analysis. Transit lines and network planning. Planning of transit
station locations. Transfer and intermodal facilities. Transit oriented design. Transit demand
modelling. Ticketing system and transit fare policy. Transit scheduling and operations. Transit
systems planning. Passenger information system. System performance evaluation and selection
process. Transit economics and financing. Master planning.
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01203589

01203591

01203592*

01203593*

01203594*

WUUAAR9LATITIBNITUUE 3(3-0-6)
(Transport Network Modeling)

nsdnasnalassdrsuasdoyaiidniu anmaunavesuuusiandlasedie 38nasnag
adnmansisniudmiuirdosdefldluuuians dunounasituftaymdmiumsiinsevisne
annauna mimmaa@a‘%’ﬂm.tamf'ﬂwa?ﬂagmﬁﬁwum

Network formulation and data required. Equilibrium over transport networks.
Mathematics for computational tools. Algorithms and methods for equilibrium analysis.
Formulating and solving the assisnment problem.

selauisidemaimnssulus 1(1-0-2)
(Research Methodology in Civil Engineering)

winuazszileuisiTendimnssulest msdmseityuuiedinuaiidenudse nns
susmdeyatitonismaununsife mstmundegauasmaiia n153iasied nsudana uaznis
F9sainan it msdeimenuionisiauslunisUssyuuasmsiRud

Principles and research methods in civil engineering. Problem analysis for research
topic identification. Data collection for research planning. Dentification of samples and
techniques. Analysis, interpretation, and discussion of research result. Report writing for

presentation and publication.

MsrnuAAmnssulesn 1-3
(Internship in Civil Engineering)

msannuluarieimnssulesluan uusenaunsentuy MieuIASE N
$53amie vioanudnm Tudnuugwinanudaam WelildussaumsainnnslUufiRauilds
LUy

Internship for civil engineering in private enterprises, government agencies, government
enterprises or institutes as a temporary employee in order to gain experiences from assignments.
msdeansimimnssules 1(1-0-2)
(Communication in Civil Engineering)

nsdeansesnaliusedvisna niswauiow nisesnwuumsthiaue mmm’luﬁmﬁ’lsmz

Effective communication. Content development. Presentation design. Public
speaking.

esdaaSesuarnsiinneideyadugs 3(3-0-6)
(Smart Cities and Advanced Data Analytics)

Ygywuazauvimiguesmsimuilos ssdusznouveuiieasanioy ulburunnisd
\Wedes deyaveuies szuumaluladasauma nénnisieseinieada indosiionldiinse
Toya NsiANY

[

Problems and challenges in urban development. Compenents of smart city. Related
government policies. City data. Information technology systems. Statistical analysis. Data
analysis tools. Case studies.

* e ulnlval
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01203596

01203597

01203598

01203599

Soaawizmdimnssules 1-3

(Selected Topics in Civil Engineering)
GouamemamnssdlesilussiudSyanin shdedsaudsuidadluluudaznanisdne
Selected topics in civil engineering at the master’s degree level. Topics are subject to

change each semester.

U 1
(Seminar)
mminavenazeiuedeiithaulamadmnssuleslussdiuuiygnin
Presentation and discussion on current interesting topics in  civil engineering at the

master’s degree level.

Urymiiiee 1-3

(Special Problems)
nsAinnAuaTAmnssulesssiulgyiniazitsuEsadoudunenu
Study and research in civil engineering at the master’s degree level and compile into

a written report.

neninus 112
(Thesis)

FauluszauuSypily wazSsudsadouduineriinus

Research at the master’s degree level and compile into a thesis.
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(Project Investment Analysis)
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gudeyadidsnguasssuutiedadula 3(3-0-6)
(Expert Database and Decision Support System)
a o 1/ L4 -l ol ¥ L3 o
nseenwuuuazdaiigiutoyadidorviy nquinisiaduls dulinrsdaduls
nsrvaumsimasiesnududiuty nsdrasweuiinisla TassheUssamidion nadifinw
Design and implementation of expert database. Decision theory. Decision tree.

Analytic hierarchy process. Monte Carlo simulation. Neural network. Case study.

msdulasansuuulvi 3(3-0-6)
(Modern Project Finance)
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Taseadramnanisdulasang

Project finance market and roles of main participants. Commercial contracts in raising
project fund. Project finance risk analysis. Financial modeling and evaluation. Process of

project financial structure development.

mMsuimminensuyuidgvsmanslunisnoaing 3(3-0-6)
(Strategic Human Resources Management in Construction)

wyAnssuesinmsluauneadne anmyanauazimusssn ngufnnsgda msvimsms
UitRnmsuarnstisnsta wadanduuazmaioudunge amediin nisdeans anudnuds
LaLNISIeT91 1ATIE51909ANIT WavN158BNWUY

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.

nquijnstangurasiagnissd 3(3-0-6)
(Elasticity Theory of Geomedia)

waRungAnssudangureiu wuTasvesdu-fulariugiusin aAnuduiusszwing
ANULAL-AALATEN ANNNTTBIANNANAR ATINADARRDITBIAIINATEA aun1Tiun ity
vosmAy Fouluesouiun nadwsvasnAuLarAIATEATBIUTINTE AN ULUY
AuAukarANAIgaluanrdavguuasuyn AMumanuau grusnuiauagYagnanotu

wihsnulusuu mnuedsaszuin msdaseiuiuuiauugiubangu wafnsauvesauly

annyinga

-24 -



01203626

01203627

01203628

01203629

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 wall and layered material. Plane strain loading and stress.

Analysis of flat plate on elastic foundation. Critical state behavior of soil.

nguijanmwanafnvesiannassdl 3(3-0-6)
(Plasticity Theory of Geomedia)

vaufaugaladiin aunaindinlngiveuunuuiagisvouiunan mswmanestaiies
YBIFIUTIN aruannsalunsiuiminuasussiuiudn. awannsalunsiutimiines
gunnuuiu wednsandaanafinuosdiu

Theories of limit equilibrium. Limit equilibrium by upper bound and lower bound
method. Successive failure of foundation. Bearing capacity and lateral earth pressure.

Bearing capacity of foundation on rock. Plastic behavior of soil.

Pidwawmnesdimaiia 3(3-0-6)
(Numerical Methed in Geotechnique)

asufauniseyiuslagdsiadame nsiseiuuunadduny N33R eiuuuis
andnsaialastiunsiinrsimnduiasanueieavennany warnsivavashiiudianang
iU

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.

N3N0 URsTRWATIALAYNITNTIIRAATY 3(3-0-6)
(Geotechnical Investigation and Monitoring)

WENN1555EA159 MIUsEliuANan1sdITI9NISIARDUMYEIRY N1TINUNLLAZATS
AAruYesnInseany mathdunauasiaiesleotaluaui mslinseinisltiadestietn
s nsdifnwnuye Tassmsouon mamedeuiandy Anuanduvesiukasiu

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 slopes.

AumAfEn eIl 3(3-0-6)
(Geo-Informatics)

grudoyanigsdivailn meeneiteyadaiui mavhuwideyassdinaindmnss
sruvasaumAngiiatand  amdieaniisuiarnindienitenis nsIATIEIEn

Usznaumsaanhmin msdszgndlunussdiiifdbuagssdidwandey
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01203631

01203632

01203633

01203641

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.

I3

ssalinemMimnssulssgng 3(3-0-6)
(Applied Engineering Geology)

nsldunuiivsssaimnssy ssdinendmiunisieatiadou glued ouu undsiiu
nMsAsufYIAIAATuTaRuLaLiy ssinenweil ssdivendmiunisiedudes s
Muselomiiiau

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.

naransnssiiuseynd 3(3-0-6)
(Applied Geomechanics)

Fannamaninssdl audh laswadanazuuudaasesiannadn namaniverianuna
in wieusudeufisesunnuayituiadeu nafanvaIiaRIaLEN WUUTIEBINNNENIN Uway
wuudaamnAdamans nsddnw

Geomechanic materials. Properties, structures and models for particulate materials,
Mechanics of particulate materials, Shear stress at crack and sliding surfaces. Mechanics of

discrete materials. Physical model and mathematical model. Case study.

<

JmnssussdiunndouUsygnd 3(3-0-6)
(Applied Geo-environmental Engineering)

ssdineniudannden ssditRssuazuuusians Aundu wiudulm waugu msthnau
g2 nsrfanistudiouludu mahmngramnssunlfmideduianieai

Geo environment. Geo-hazard and modeling. Landslide. Earthquake. Sinkhole.
Sanitary landfill. Contamination containment in soil. Industrial waste reutilization for

construction material.

andRvasnauninduge 3(3-0-6)
(Advanced Properties of Concrete)

Tassauazautiinanavesian dousvau autiniaindauiflusnatangu wansevy
yagaumaiidenounin NIMARILAYAINAIMUTEEZENY NORNTTUNNNAVEIABUNTA NqY]
namanimMsunninuesiaguazasunin nTsUIUMTITRLATWUUTIa0 ABUNINALTTOULEN

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.

- D



01203642

01203643

01203644

01203645**

» sgyliulse

Frnssuwiuivimiwazay 3(3-0-6)
(Earthquake and Wind Engineering)

Snuusianigmaidmnssuveawiuiulmuazan woRinssuvesomsnieliniseus
wiuAubnuazay awnaiummeuauadlutiniubangu mslenesinatwazanud winns
Y4UNATIN 1ATBIMIN uatafniua mysanuuulutiaAudavey

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.

aAnMwnanain 3(3-0-6)
(Plasticity)
quwjmaﬂﬂmmam"uaaLLUUﬂ"’mmwmaﬁﬂauqmi WNUein19ATIN ANAURUSTEUIN
AMUAULaEAIATER nsUnvetiTunarnanssuen Ugmianuduludinarsszuiuiden
wazmsivawuunanain nquianusdadndnludananawdd mUsgndvedisniedu
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.

Tassaianouninaiumdnduge 3(3-0-6)
(Advanced Reinforced Concrete Structures)

nginssuwazmsesnuuulasiainounInaivan miuusadeu dedaiauazau
Tasiemsaeunimaiumin mslnsisiidwewsuiugemidlasisnalanmsivhuazislase
auya n1senuuUiTMIILRUALIN N139NKUUANANIUETATR

Behavior and design of reinforced concrete structures. Shear wall. Beam-column
connection. Reinforced concrete frame. Capacity analysis of two-way slab using faituré
mechanism method and equivalent frame method. Earthquake resistant design. Limit state

design.

NAAENITNITUANT1 3(3-0-6)
(Fracture Mechanics)

nquijnamiansnisuaninvesie arudularladnisulasguituinsesunn Jade
ANUTHYBIAIMAY  AUNUNIUTBINITUANTN NANATTHANY waninareInsduiiuay
w@desnim N3 namandnmsuandndmiuasunin seloudsinludddwuddmiunisunnin
NTUTEYNAlLNTEBNWUY

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.
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01203661

01203662

01203663

admdaiglivssgnd 3(3-0-6)
(Applied Geostatistics)

aﬁﬁl.%w?ﬂ“ﬁtﬁmﬁu nsedurgfwlsifes n1seSunedaesiiuds niseiuraiBaligl
yadayavunlvng yateyadiedn Uigiierilos msUssina wuudiaestleddude ms
UszanauAnanna medsvanuAiwuugn Andeinly nagvsmsdudu nsusznumsnseaei
nsUsudiupaliuiven

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.

msiufsrerlnadwlulasion 3(3-0-6)
(Microwave Remote Sensing)

Hafdunsnszarsvesnisasiauassiirme Satla nrsdremied nisufuufianswatu
U587 gunail o fufialan wwusraemsay Amdulufu wuuheaudsuLuuMsAdoui
yestioya mInsvdeumugnisauuItaes malszgnafunuliil nudbud i uas
mmﬁq?ﬁwaqﬁuﬁ'z

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.

winnsuaznsUszgnaldinaluladduens 3(3-0-6)
(Principles and Applications of INSAR Technology)

walulafdued arsaumavausunagauazina auazideaniuuufidy nsiiven
Fyaras warmsadraduniniids snedaveanisivdygiananmsamitentadunizt ms
dadsmasradauazadlaasanifion nalnmsnsedanszats msiaauulsduvaava n1s
a¥auuusastuasnmsvesudumesiaslsunsy arwlidedlesveunauasunutanduiug
NANTENUTBTUUSIEINIA MavnaduLIHRS FWnsaynsuna MsUsEliuwazAsINEeuAY
gndfausiugn MmesvgnAfuunIsMaReIHuAY uasuuduAulm

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.
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01203664

01203674

01203675

n1sUsSENAHAN WA 3(2-3-6)
(Digital Image Processing)

wEnMIAMAITE n1suUatmnadiam msnsesnmdaitul n1snsestulawunind
nswUaInIm nMamguan Msasnsfudeyanin nmsadanm msuTuudnisinianada s
amzidounm nsUszanarannd vvlan mstudanin msussinanaguinalasiadnnin nns
wendayanin mswssauam msdszgnalinunssanasanmlullagdu

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.

NSINURUNISYUANAISI TS UAaEMTANTUNS 3(3-0-6)
(Public Transportation Planning and Operation)
A192UNUNTITUTNITAIUNTTUUAANTITUY miLﬁUﬂU‘nu{l’ay‘a ArsMIANaLas
FLULUNTEMINGA MIRAIUIAITNIET NI1TINAITIUAUTE MTHIITUITEANLAZIUIATDY
PIUNIMUE N1SIAMTNNITHIIUYBINTNIY m’mﬁaqmaﬁumwm@mami n1sidenkazns
Amuaidunne n1seenuuunsuinisuaznisidenda n1saanuwuulasitng n1sesnULUUNTT
Auvnalundusverdu msuinisvessadudaassuutiou audedelduaznismuguueants
U3NT menauum st lunsujuR nseuddueuian
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-tum trips design. Shuttle and feeder service system.

Service reliability and control. Future developments in transit operation.

msUsvgndnouRnneitugduimnssuods 3(2-3-4)
(Advanced Computer Application in Transportation Engineering)

nsUszgnanuidunoniameidmivnuimnssuvuds lnguiumeiuemianssy
95195 HMINTIUNHUAT NFTNUKLNNTILAS NseonuuuTaTaadImne dulsenauvessninwad
wazgaviduafnauiames sruuUiRnas mwilusunsu uazansaumanagiinand

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.

=99 -



01203676

01203677

01203691

01203696

Imnssuudaiielasaisiugu 3(3-0-6)
(Transportation Engineering for Infrastructures)

indasifeuavinafindmiunisiaselasadnefugiussuuuds Anvaizianives
daudsEnausrUUTUAY N153LAT191MA2IUUDINTTUUE N1TBBNLUUNSVIADALAZN
Tassadrvandumadiunie MsrnuruwaznsUsediudsyuusuds anudasadslunsouds
waluladnsvudidanissuazmaluladansaumna

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.

WUUT1a09QUAIATBINISIAUNI 3(3-0-6)
(Travel Demand Model)
nqufuaznisUszgniuuudiasariinimuaddimiunisiinneivasneinsalny
feansvasdedruneanuasaIn M3uins wavndndust Aamniesduwaradd wwudiaes
annoedady nquiwginssumadandiuyana wwudaemiadenuuuiyn sudeuiiniiiu
susmdeya Fmsmensoluuusunguuagmsmeamdadiuuuing
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. Ageregate forecasting methods and iterative proportional fitting.

v
aaja o O

suiJeuiFidetugamadmnsanles 1(1-0-2)
(Advanced Research Methodology in Civil Engineering)
wénuazsudeuisidendmnenles smddetugimadmnsniles) malrmeiligm
Wormuamdeuide nsdavilasisemside nsldnaluladansauna uazasuiiowmes
dwmiudsrnanauazmsduAudoya N15IATIEINENTSTBAUTIUUNATIININATING WavN1T
viwdue msefivsienaamide msdavihmenuiemaitauelumsussguuasmsifiu
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.

Fosawemdmnsniles) 1-3
(Selected Topics in Civil Engineering)

Favawgniaimnssuleslusedudugaen wadeifeavdsuwladluluudaznin
NSANY

Selected topics in civil engineering at the doctoral degree level. Topics are subject

to change each semester.

=B



01203697

01203698

01203699

01203511

01203512

dunun 1
(Seminar)
nMsiaueuavaivmedeiaulamadmnssulesluseiuuiyanen
Presentation and discussion on interesting topics in civil engineering at the doctoral

degree level.

Uiy 1-3
(Special Problems)
nsAnsAuaimdmnssulesssaudigyien wasFsuiisadoudunenu
Study and research in civil engineering at the doctoral degree level and compile into

a written report.

Weinug 1-48
(Thesis)
Foluseivuiyguen uazSsudsadsuiuinerinvug

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

a o o a o
3.1.5.2. 5’1&']'”‘1“Lﬂu7“ﬂ1ﬂ'1ua ﬂ“ﬂﬂ%mi

AmnssuneainiwazmMuimslasins 2(2-0-9)
(Construction Engineering and Project Management)

Tassa§rigeamnssurieainy Augunisdanislasents meiseazduauaznisiivua
Yaulralasants Msvheudszanalasams Msnduky maitdmuanatuarn1sAuAulATINTg
N15USEAINIUBBAKUY TE8¥NSABATIY MTUAlATINAG nsuimisnineans wallalunis
uimsn1sneadng

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.

AMIMINEL Meviimuanal waznisauArluuInsmsieai 2(2-0-4)
(Planning, Scheduling, and Controlling in Construction Management)
N1921MUHUKAENTTIAAIMUANITIATING NTUTMITNINeIns nsmuANlATINIGg NS
Uszyndmauiamesiitanisuivmslasints
Project planning and scheduling. Resource management. Project control. Computer

applications for project management.

=531 =



01203513

01203514

01203521

01203523

01203525

n13IATInnTamulATINTg 2(2-0-4)
(Project Investment Analysis)

msanmanudululdvedasinis yaddumunianan insinisdadulalunisaau
NMFAATIONTINANBULNY JUNSEY MIUTsHIunIInTsLaluanlasanis

Project feasibility study. Time value of money. Investment decision criteria. Rate of

return analysis. Financial statement. Cash flow projection.

wallansiaseidmsumsuimsiasenig 2(2-0-4)
(Analytical Techniques for Project Management)

nslusunsu@adu nslusuasIdad Ay nsiwssilasatie nisdiaesan unisal
nsanaulaneldiannanuinaslu msdedulawuuRansumaeinug msaianisel

Linear programming. Integer programming. Network analysis. Simulation. Decision

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

ngwinauazM AN sdyanaaing 2(2-0-4)
(Law and Administration of Construction Contracts)

ngMHYRaaiNg nguineiisafunaindyn enasdygyineaine dyginnsgiu ns
IAN15dYQYITERInenIsaanuY miﬁuﬂssn‘la wazn1sneaine nsidnw

Construction law. Contracting law. Construction contract document. Standard

contract. Contact administration during design, tender offer, and construction. Case study.

nsUszenalduuiassansaumnaens 2(2-0-4)
(Applications of Building Information Modeling)
aaﬁm’mfﬁugwu'umwu*ni"tam'ﬁagammi n1safuwuudiassandanenssy nsad
lLUU'\"]"IﬁENTﬂ‘Nﬁ%"N ﬂ'ﬁ‘?‘li']‘{lﬁﬂUﬂT]l!‘El’ﬂngd ﬂ'I'i'J’NLLNUTﬂNﬂ’I‘J'LLUU 4 1R nMUTENINTIAT
nsdidnwilulasanisisadn
Fundamental of building information modeling. Architectural modeling. Structural
modeling. Clash Detection. 4- Dimensional project planning. Cost estimating. Project case

study.

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

navesnisnetinfudeautiniaiainssuvosiu ail@aWBnduasineausvaiu
AU UeIRIAL-AMATER. MaduYeIAIAY nunSITR  wssiuiuaznasiva
voniluwadu msdadvesiu Mdwesduwuussuisuazlszunsh  nisussyndnarian s
yosululgmmadrmnssy

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,
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01203526

01203527

01203528

01203541

’Jmnimg'au'ﬂn'z'l’:uqq 3(3-0-6)
(Advanced Foundation Engineering)

rruduluinaiu msussgnimquiianimavguuaznaraindmiviu anuannsalunis
fuhminuesiu msdnsinamiamegunn nginssunazauannsavadndiluns
FunsEmuRuILnULaEAut wssuRulas@dssnmuedlasiadisiuiu wafissninues
Taseafefuuaznsyaiu msUszgnidsideiianluimnssugiusn

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.

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

ssifnuUsamAlng msns1aeutuiu naaeuluauy audRvaneniweeiu ms
wanan1sievdrsaanu woinssuvesuwslumiaiu manageuiionsiiasginsivadu ns
yadouileAUAUANAIMNITUASA N1TBBNLUUNISALLY ndpafleluriesufiRnisiitantsm
NOANTIUTDIAY 'nqvﬁémmmaﬁﬂéﬁamuqmmsmﬁ'ﬂnﬁmaau N1INAFDULSUTOUVDIFU
[flenseanuuunarnITins e inesianiadun

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.

mseenuuuideuduuasdouiiu 3(3-0-6)
(Design of Earth and Rock-fill Dams)

winnseanuuuideu ﬂ’l‘i’lﬁﬁLLﬁSUEUW]ﬁLﬁﬂ?LTuﬁUL"UIﬂuﬂu N1INSIABUNNGIAINATIA
dwiunudou funsunisesnuuuidey madenutivadey mslsednisivadu anudy
vhuasmssenuuutunsadudou msliaseiativsnmeesmududeu msteatateu way
NSATIVAAMIUNGANTTY

Principles of dam design. Dam failures and problems in embankment dams.
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.

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

My Tasedovyu waslaseauddaeiBumindadviua rundnidangquijuesis
aundndain aundnildlunmsmdnevredigmeanuduaswarauila Ygmusanisifweudy
wazwden YymativsnmuazdgmiliBuduveddasadia wmallansinasslasaain
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01203542

01203543

01203544

01203561

Analysis of beam, truss and frame by matrix stiffness method. Thearetical 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.

narnanfveudatuga 3(3-0-6)
(Advanced Solid Mechanics)
auduiusuaznisuasiaruiduazaniaden augalulasiaie deulvamdiule
nasiMsIvR Mstauasdinuesniu nmsdntuBudiuuuuidy wastywiaiiesnindiedomgu
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.

Tssadrandndugs 3(3-0-6)
(Advanced Steel Structures)

wqAnssuvesAuman l@vdn Tasadenyumdn uarlasedaudanan n1slivsoradudu
LWﬁdﬂ I.LU’Jﬁﬂ'ﬂaiﬂ’l’mﬂ"l}%ﬂ‘iﬁaﬂaﬁﬁLLﬂSﬂﬂMLlWﬂLUﬂ'ﬂENﬂ’]ULWﬁﬂ ﬂ'lﬁ?)i]ﬂLLUUP%"]E‘JJU ﬂ?']ilﬁﬂ.lu
Tany

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.

naundmasumdntuge 3(3-0-6)
(Advanced Reinforced Concrete)

woinsmuvesiudiumdnasuniniedumdn mssqqqmmﬁuﬁcuué’nmaun?ma‘%umﬁn'lu
TassenAsuarisnisesniuy wsadeu-anudsaniu wuudiasaninueudinauuduswes
drudeseuiemuiuan auiideadauaraiulis nquiidunsndmiuusiuiiu msitasie
NAnssUvRILIRDIAIABUNIALETuIMAN LT WluAB AL

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.

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

wnAnvsImdunauakuvTasmadamans auaniinnaifvesdrdaunn vannis

1] J i o - o o

WHINTERIEANAATINLAADY AMLLUTUTIURAEANLUTUTIUTIN nann1seeeisidaanioy
-l w v aal i w e | ' ") i <
ngauarn1sUTuun Waumsadunn Wauns@euly YgyvaunisbilBadu 193aunainniou
nsuvasann n1suszauatlugie Mnsesrianiu tefiasunduavwasidaialunisusuud
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01203562

01203563

01203564

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. Emor ellipse. Orthogonal transformation. Interpolation.

Kalman filtering. Numerical and statistical considerations in adjustment.

msuuTnamdenemAdiauiuge 3(2-3-6)
(Advanced Digital Photogrammetry)

s8UU 38ms sazmadiadumsiueuiianamdienieimadaiaaey msaumasm
oA msvFuufudenuuunguienisifisuuarliifisunnasgunueas mafguinasgundes
nmcedsiiay nsUssnamanmiugs mafeuguuudaluli wuhesusnadayes
AmeALTgY

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.

msdsafsaiioudugs 3(2-3-6)
(Advanced Satellite Surveying)

winyavasmsdmamisaiiion sruuaaiionlunsdng seuumsimuadumiauy
flan Tassadradygna enmakazadesudygrummnaandevluifiea aunisen
dunaludfilea msmamunisdrmawasiSnipauin nMsvssinanateyaiied nsmuan
guamlunisdmeifed mamaruganedfiea walfuuaznsussgnamealuladifios

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.

mssuinnszerinadugs 3(3-0-6)
(Advanced Remote Sensing)

nsuAdeRaNaIn9INUTIEINIA MIdATIEinsisuwUatuesiianssa nslasiev

snauaznsUdani mﬁmswzﬁﬁayjaL%awa'mmuisﬁuuawa’mmmamﬁﬂm \3eeuinng

mm’lnn'l'i"s'uiﬁzuﬂﬂauuﬁu mwmnmﬁ'ui:"swa‘lnaﬂ’nuasl.ﬁﬂﬂﬂm\iﬁwi;’] szuulim‘ftmug
Waduasien

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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01203574

01203575

01203576

01203577

ﬂ5&%uqqtﬁamﬂnunumwuﬁq 3(3-0-6)
(Advanced Statistics for Transportation Planning)
foyaitansnaununsvuds wuudasmnaasuglia nsliasizsinsaanos msliAsiey
aeAUsENauNdn n1saATetlady nMTnssidune mednassaunislaseaing
Transportation data. Econometric model. Regression analysis. Principal component

analysis. Factor analysis. Path analysis. Structural equation modeling.

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

WA INAR MANNTTUAZNMIUATIEHIATINSINUIAINTTUVUA LATHEAIEATIAINTTY NS
Uszidluwazilsuiisulasanis

Ideas, principles and analysis of transportation engineering projects. Engineering

economics. Project evaluation and comparison.

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

UlIUIBUATAITINUNUAITTUAY NMISHAIUITEUUTUAY NTEUIUNTTINUAUNTTVUES ‘z'fagga
LLE“'SLLUU?.T'IﬁENL'ﬁEm'ITTNLLNUMS‘UUﬂQ msUszdiulasans

Transport policy and planning. Transport system development. Transportation

planning process. Transport data and planning models. Project evaluation.

N1TIATIENITIII9T 3(3-0-6)
(Traffic Analysis)

Jym1n19995195 N19AATIEINANYaL09TEUUN1TII19S dnvziawizdldouy UTuiu
N1399195 AU LIAINITRUNT ALEIEY AUMUILLY MOBNTEUANITTINT ML)
waAee Mauen dygralianas Anugremman sEaun1sliuingg mvssliunanseny
N1599193 N1591894N1595197

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. Highway capacity. Level of service. Traffic impact assessment.

Traffic microsimulation.
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