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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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18.532
CE532

WALLlAEADUNIRAINSUNITHAIUN D898 98U

Concrete technology for sustainable development

RUINIYIAINIIUNTNDASIIMALNITIANT

19.444
Cedd4q
18.445
CE4d5
18.446
CEdd6
18.447
CEdd7
18.448
Ce448
18.449
CE449
18.544
CE544

n1sdnaesansauneluIulmnssules)

Building Information Modeling in Civil Engineering
NSUTZUIUTIANUNDEASI

Contract Cost Estimating
N1IAIVANLALATIANUNDAT

Construction Supervision and Inspection
nsdansiadesdnsnaneaing

Construction Equipment Management

guam uavanudasadeluauneasie

Health and Safety in Construction
norueluaImNIsUNIINEAIIUALNITIANIS

Laws in Construction Engineering and Management
NTIATIINLATYEAIER SLazn1sRnduladmiulasinisneasng

Economics and Decision Analysis for Construction Projects

NNAIVIIAINTTUUTN

18.454
CEd54
28.455
CE455
18.456
CE456
28.457
CE457
18.458
CE458

naransvesiudeadiu

Introduction to Rock Mechanics
nguUgiinasans

Theoretical Soil Mechanics
M3UiulTIRuNMURIAY

Soil Stabilization

WaAnSvoIRUNLE Y

Fundamental of Soil Dynamics
MIUTEAUANNINUALNTATUANAMAINIUAY

Quiality Assurance and Quality Control in Earth Work

PUINIYNIAINTTUNTN AL AT VLR

18.464
CEdo64

MMTIATILINITITNTUaEANUaDAA BT IR

Introduction to Traffic and Safety Data Analysis

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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18.465
CEd65
18.466
CEd66
18.467
CEd67
18.468
CE468
18.469
CE469
18.564
CE564
18.565
CE565

AAINTTUNITIINNT

Traffic Engineering
QUERUNIEAVRRE LT A EITERGN:

Urban Transportation Planning
iﬁﬁﬂiiuﬁUOUULLagﬂﬁ@aﬂLLUU
Pavement Engineering and Design
svunrudSIRs ez leadu
Introduction to Intelligent Transportation Systems
N15USELUNANTZNUYDINITATIAS
Traffic Impact Assessment
Wnsandulanmaasugarans
Economic Decision Methods
welilagluautums

Pavement Technology

PUINIYIAINT TULMAAIUN

8.474
CE474
28.475
CE4A75
18.476
CE476
20477
CE477

ﬂg%u’]ﬁléj’]UﬂﬂiU%M’]’iﬁﬂﬂ']i‘l/l%WEJ']ﬂi‘ljjﬁ
Laws for Water Resources Management
N388NLUUNINIAINTSUTAAENS
Hydraulic Engineering Design
Aennssunildnu

Groundwater Engineering

ANTUTIITIANITALINULHUTZUUNSWYINTUN

Water Resources Systems Planning and Management

PUIAIVIFAINT TUAILINA DL

18.383
CE383
18.484
CE484
18.485
CE485
18.486
CE486

%ﬂ’)ﬂiiﬂ%ﬂLL’JﬂﬁgJ@NLLﬁ%ﬂ’ﬁ‘:]Jﬂﬂ’ﬁ
Environmental Engineering and Management
nMsguIAvIalueIals

Building Sanitation
IFINTIUNTUTTUALNITDNLUY

Water Supply Engineering and Design
ﬂﬂi@@ﬂLLUU%ﬂ’lﬂiimﬁ’]L?‘lﬂ

Wastewater Engineering Design

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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18.487  MIIANTsverdanaskarn1sinduan gl 3 (3-0-6)
CE487  Solid Waste Management and Reuse and Recycling

18.488  N15AIUANNANEEINIALAYNITBDNKUY 3 (3-0-6)
CE488  Air Pollution Control and Design

10,489 MslATginansEnuAaadodlunuduimnssy 3 (3-0-6)
CE489  Environmental Impact Assessment in Engineering Works

MM INGUTAYLASTITa LAY

18,295  NISIEULUULAEATINANNIIAINTTY 3 (2-3-4)
CE295  Graphics and Drawings in Engineering

18,494 Wvaimwn1admingsulest 1 3 (3-0-6)
CE494  Special Topic in Civil Engineering |

18,495  MUaNLAYNIIAINTINLYST 2 3 (3-0-6)
CE495  Special Topic in Civil Engineering |l

18,496 N1sWeUlUTHNIBCIng@mUIAINTles 3 (3-0-6)
CE496  Object-Oriented Programming for Civil Engineers

18.497 Yy sehvgdmsugnanvnssuneasne 3 (3-0-6)
CE497  Introduction to Machine Learning in Construction Industry

18,498  wialuladansauneadmiuicnssules) 3 (3-0-6)
CE498 Information Technology for Civil Engineering

18.499  NITUIUNITODNLUULAZINUIZUUAN 9 TUo1As 3 (3-0-6)
CE499  Design Processes and Services for Buildings

98,594 YIUINITNNWIMINTTULYE 3 (3-0-6)
CE594  Integrated Sciences in Civil Engineering

20,595  Anufidesiunsdnunisimunedmtuming 3 (3-0-6)
CE595  Introduction to Real Estate Development

18,596  nsUszynalitayusevgiununaiaingsules) 3 (3-0-6)
CE596  Application of Artificial Intelligence in Civil Engineering

18,597 wanszMuveIMsAsuulasannzgionnalanilienumsdmnslest 3 (3-0-6)
CE597  Impact of Climate Change on Civil Engineering Projects

3) A aaNLES 6 VeRh
fnfnwannsadendneivlafld Wnedumedvfifsiaivdud seiu 200 SulU Midn

anulu unnInedusssumans Wuivdenasludesnin 6 miieda
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4.3.2.3 WAAWAUNITANEI

Un1s@ne 1

aAGeui 1 niefn
U5.124  FIANNULATYENR 3
AFL101  N19AR 91U Lazllausg1eiiiansaau 3
w123 niliiugy 3
A.111 Lmaqé’aﬁugm 3
m.133  Wanddmsuieang 1 3
w173 UjiRnisiadifugiu 1
m.183  U{URNsHANddmUIeng 1 1
2A2.100  A3UFITUAMIVIAING 0
10121  @RIFINTTY 3
394 20
Ao 2 NG
aw.105  vinwgn1sAeaInIenwIsangy 3
15.100  wawlesfunisasdlounlatym 3
All2  nededeseilazLAantaUsend 3
M.134  Wdnddmsuieng 2 3
w184  U{URNsHENddmSUIeINng 2 1
N.100  nFIANIAINTTY 3
2101 welladansaumaatielnsidecd 1
18.202  NAFERTIFINTIY — dDnFIans " 3
594 20

*1 ngumuImuImnssulassassasdan (Structural Engineering and Materials)
*2 ngumNIMEIMmNsINUgikavvarans (Soil and Hydraulic Engineering)

*3 NguANIMUIMNTINA15IAUarN13IAN1T (Surveying and Engineering Management)
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Un1sAnuen 2

aaGeuil 1 avetdhl
15.102  TInfuguvidsnm/ ¥6.106 ANMARAsasIALAZATARENS 3
w101 madeulsunsuerenfiunesidessy 3
A214  AUNTTRYRUS 3
18.221  namanivenda 3
0.271  nafmansvesiuadmsuiainsles) 2 3
ww.272  UfuRnsnaransvediva 1
18.261  @0RIAINTIY 3
594 19
AABeudl 2 Vel
201106 AudaBuvnaninenssTaRLasndaany/ 2au.107 weluladaaieziile 3
Fimgelval/ 15.103 Finfueudsdu/ 15,107 vinweddatunisuitiym
15.108  NSHAILILALINNITAULDS 3
19.201 g nereuiunesiarinemaniveyad miuimnsules 3
w211 a1 2
w.212  UJUan1smsdsin 1
9.223  MTBATIilasEsne 17 3
10.231  PaunInkarianneasne | 3
10.232  Ujdinsveaeuianneasne 1
9.251  ssalengsy 2
594 21
MAnaTou VIRt
19.213  msEndTRneEu 1
594 1

*1 ngumuImuImnssulassasasdan (Structural Engineering and Materials)

*2 nguANIIUIMNsINUgikarvarmans (Soil and Hydraulic Engineering)

*3 NguANIMUIMNTINA15IAUarN133ANTT (Surveying and Engineering Management)
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Un1sAnen 3

aadeud 1 nu8in
19,321 mMTATIEAlaTEsne 2 3
18.331  nsesnkuulAsEseAsunSaESIman 4
10.351  Ugiinarans 2
10.352  Ufuinisugiinamans 1
19,361 AAINTIUNTNG 2 3
w.362  Jagninme 3
w371 annieIngId 3
574 19
aaeud 2 R
¥5.101  lan 91@eu waglve/ 15.109 winnssuiunssuIuNSARLUIENOUNTS 3
19332 mseenuuulassaielduavlaseadaman 4
19,341 AAINIIUAITNDES19LATNITINNT 3
19.353  3MINIIUFINIIN 2
19.372  AAINTINVAAERT 2 3
20.381  Arnssunsusviuasinge 3
0382 UTRmsimnssunsussiinasinige 1
XXXxx AU UE0NLES 3
574 22
nanaiou nIAn
189.390  Waeuyaiminssulesi 1
574 1

*1 ngumnuimuimnssulassasisuazdan (Structural Engineering and Materials)

*2 ngumNImUIMmNsINUg ikavvarans (Soil and Hydraulic Engineering)

*3 mjummiﬁm’imﬂﬁuﬁﬁmLLaxms{’fﬂmi (Surveying and Engineering Management)
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Un1sAne 4

aadeud 1 nu8in
19,491 FUNUIMNNIAINTIUles 1
Wxxx AP UADARNITEIN 3
WX P UADARNIZAN 3
XXxxx AU A0NLES 3
524 10
AABEuT 2 (GUuuuil 1 Taseen) iVetiltd
19.492  lAssnuUMAINgsulest 3
WX AP NABARNIZANN 3
Wxxx Y UADARNILEIN 3
aaeud 2 (gULmU‘Vi 2 Hneuscezenn) nein
19,592 msRnuludnIneulaInssulesnsyezed 9
aaeud 2 (gﬂLwUﬁ 3 fn9UsELNA) nu8in
XXxxx  Avisuleuntisinainaaivunisanwilusnalsene 9
574 9

*1 nguAuimuimnssulaseasisasdan (Structural Engineering and Materials)
*2 nguANIMUIMNsINUgikavvarmans (Soil and Hydraulic Engineering)

*3 ﬂéﬂﬂawmﬁé’wu‘iﬂaﬂssuﬁwaaaLLazma%’@ma (Surveying and Engineering Management)
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4.3.2.4 A193UNYTIYIN

1) Fvdnwnaly

1.1) nananuvinviulanuazdeay
18.124  dAunulAsYgne 3 (3-0-6)
TU124 Society and Economy

LumIMsAnwarnITeidsan uasasugRtlugiusditeni Junsfinymisiny
daaumans LLﬁ?ﬁ’lﬁﬂ’]ﬁLﬂ’ﬁ”l%ﬁ%’?@lm’lﬂ’]'ﬁ%@ﬂﬁﬂﬂﬂLLﬁ%Lﬂiiﬁgﬁﬁ]ﬁ‘Lﬁ@l%ﬂuﬂ”ﬁ/\m}j’m‘daﬂaﬂLLaz“Ua\‘I
Uszindlne lnaiulifiuidvinavesinussruaraniuiifidessuudinunasugia

To provide guidelines for the study and analysis of society and economy. To

analyze social and economic evolution in Thailand and worldwide. To emphasize the

influence of culture and institutions on the social and economic system.

15.101 lan 91381 wazlng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World
=2 s o = aa IS a [
Anwrusingnisalndrdgyuedlan endeuwazlne luliiniinisfies iwsugia daeu
Tusssu logldnsouwunfn nqul wazsslouiTenadenurans Niun1sefuelasenfiiegi

[

anunisaivsayanailasuauauls wWebiifiayuuswmaauaInratelazit lanududoud

(% (% s

Fuiudurialan f3ndilnaina (GLOBAL MINDSET) anwnsavimmenseuanuifediuuazilalan
stendlmlliin ety

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a

perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
¥5.109  winnssudunszuiuAngUsENOUNIS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

nsUszluANUEsuaznsaialonalnd N15ARLAYNITINWNULUULUSENOUNS N3
AndulakarnTTwLIgINa Nsdeaslegsiawaznsasansegslangeliused@nsnin msasnenen

N RAIAL
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Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

1.2) vanguvisezuaziinyzn1sioas
AFL101  N15AR 91U wazllyuaneiinaTale 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing

[

W nsAneg1diiansug s unsRirIaN MIiesed nsdaased uay
nsUsiiuan Wauinvenseuieduansydify Wilagaganane sauad aunfsiu ndngiu
afuayu nslfvamaihirlugeagivesmudou Wauwinwenaioulaninudniuegisdivga
naznsBeudainns Findevenanudn wasdoulosdeyaririuyunesweanuies 5aufsaansa
gdwmangukardeyaunldlunisaivassdnudeuliegdivsydnsam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these

methods to students’ own persuasive writing based on information researched from various

sources, using effective presentation techniques.

aw.105  finwgnisdeansinaniudingy 3 (3-0-6)
EL105 English Communication Skills

Wauvinwen15deasnien1wdinguiiunisile ya 81u uazileu Inn1sldniu
ANy wagduluusunITINISLazdAL

Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic and

social contexts.
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15.102  WInduaunsunmn 3 (3-0-6)
TU102 Life & Aesthetics
quvisnmuazessUsznouiiuguresnufaUzuazaninuindeuassfaine anueutsly
AALAEANAIMING MTAATIERINING warmadeuloadiuTinmueuazuunmedany
The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms, and

connections to lives and social contexts.

18.106 AuARassassALAYN1S A0S 3 (3-0-6)
TU106 Creativity and Communication

NSTUIUNMIARegsasassd tnefimsAndainndiliuvesduszneudifty wavnsdeans
anudadananlifanadugnisgranmnzauauudundeay austsy aniwiandey fralusesu
UAAR DIANT uazdIny

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

1.3) nuNARAANERS NeAans wasmalulad
w123 edliugiy 3 (3-0-6)
SC123 Fundamental Chemistry

laseaieesnay Usunuansduius fWussnll audfsnnsiwuninuasun suddy uia
YounaIMaZAITaTaIY VoITe gl Faunamans augaiaiinsa-tua tedlih

Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, themochemistry, Chemical Kinetics,

Chemical Equilibrium and Acid and Base and Electrochemistry.

m10l  medeulusunsunsuiamediecd 3 (3-0-6)
CN101 Introduction to Computer Programming

ninnsiugIuAeNfinmes ssAUsznauasNfiamesnITieTINfUBSauISas
Fandlas NMSWsUlUILNTUABIAONTIWDS NsHANUuNIRsUlUTLNIUADUNILADS

Computer concepts, Computer components: Hardware and software interaction,

Current programming Language: Programming practices.
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106 AUSBUTNINSNEINTETIUTRUAZ A 3 (3-0-6)
CHE106  Sustainability of Natural Resources and Energy

fuguRefuiineineuieusslonidmiuniseysnnineins sssumiuazdunion
nsUseidiuindnstin dnvuzvsmaivisunndeulasnansznudedin LuaAamg 9 Reafuam
gﬂguV]NVI%JWEJ’lﬂﬁﬁiiwmaLLaB‘WEQ{N'm ﬂ%ﬂﬁiim%%mﬂéjam miaamwuﬁé’ﬁu ATLYNEI9UVD
Ussinalng nsldndanulunipvuds nisldndsnuluningnannssuwareinnsgsna wwInanis
Waundanuiddudmiuusemalng nsudslnihdmsussmalng nsusendandanu ndsnu
VNNAADN NAIULEAIDINNY WAIIUAN WAIUTIIE N1NEAeNIUea n1swdnlulefiwa alulad
aufiugzen nasnuiundes

Basics of ecology for environment and natural resource conservation. Life-cycle
assessment. Characterisation of pollutions and their impacts on the society. Concepts about
sustainability of natural resources and energy. Environmental ethics. Sustainable design.
Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy
conservation. Alternative energy. Solar energy. Wind energy. Biomass for energy. Ethanol

production. Biodiesel production. Clean coal technology. Nuclear energy.

03,107 waluladdeSeiiietingall 3 (3-0-6)
CHE107  Smart Technology for Modern Life

n1saiunalulagluedn, n1suifenainssuasang, wmalulagdeauggeensy,

'
o A a LY

N5 AL UBUAIEN1ITLINABNYDILAN kAL NaNTENU, WALUlagian 1SN 819898 Y ATy

v I3 [

walulad, nasuazeIn, erugudlni, ssuudnnundany, wmalulag®inn, wasduniiae, Jan

6V
a v a L4

wisouran, ulumalulad, nisfind 3 4, Uniadn, 53, Sumesidnveasmas, Jygruszivs,
weluladifierusiuag

Technology development in the past, The fourth industrial revolution,
Technology for Aging society, Climate change and impacts, Sustainable development
technology, Fusion technology, Clean energy, Electric vehicles, Energy storage,

Biotechnology, Stem cell, Smart material, Nanotechnology, 3D printing, Big data, 5G, Internet

of things, Artificial intelligcence, Technology for global security.
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15.103  Wafuanuddy 3 (3-0-6)
TU103 Life and Sustainability

nsafiudinegrainiuiunisivdsuuasedan Wilannuduiussenitmatn ve
53TUVIA UYwE LavaTINGY JieAundouassaine nslindany wAsugia denluanudaudaazns
uUsABY PaenTuBsiA I IMEmanidunnden Mhlugmsusuanatdingaudsiu

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more sustainable
societies in this changing world. Students will learn about the relationship between mankind
and the environment in the context of energy and resource use, consumption and
development, and environmental constraints. Furthermore, an examination of social conflict

and change from the life-cycle perspective will be used to develop an understanding of

potential solution pathways for sustainable lifestyle modifications.

15.107 inwrAIianun1suAteyn 3 (3-0-6)
TU107 Digital Skill and Problem Solving

vinwgnsAndaduiniensuAtymuagnsiaunlonaluidudiaunasiasusia
ﬂ’]’]ﬁJﬁ']@J’]iﬂﬁLUﬁ‘UM’WLLa3?1’15L%Waﬂﬁ’]ﬁﬁuLﬂﬂiéj@ﬂﬂﬂﬁﬂigaﬂ%ﬂﬁw ﬂ’ﬁUﬁ%Lﬁuﬂ’NNﬁ’]L%@ﬁ@‘U@ﬂ
139 ULNEA ﬂ?ﬁﬂa&‘uﬂii’]\‘iLLa35@ﬂﬂﬁﬁ?iﬁﬂL%ﬂ@ﬂ?ﬂL‘ﬁUi%UU NSITLALATIUIUTTUAUAITA NS
doanseeulatoseionTn

Basic computational thinking skill for solving problems and developing new
social and economic opportunities. Efficient access and search for information. Information
reliability evaluation. Filtering and managing information systematically. Ethical digital usage

and professional online communication.
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1.4) MUINFYNITUALTINBEUVISOUIAN
15.108 NISWAIUILAZIANITAULDY 3 (3-0-6)
TU108 Self Development and Management

nssnsuarnsUsudTuinlufauminetds vinunansmnuanatskaziEs AN
NIRAUITNBENNFIAULAZAMURAIANDITNAL N1 ULBILAZNTITINUNUDUIAR NITHARIU
yAANAMUAzINTININIdanN SiSEuERaenTin MIegimiulBustsamguuaziaIndaiuuas
M WAZNTRUAATNINUUUBIATIY

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self-understanding and planning for the future. Personality and social
etiquette. Lifelong learning. Learning to live harmoniously and respectfully with others and

the society. Holistic healthcare.

1.5) M17AN15UINTHIANLANTIREUIIINNSUHUR
15.100  wallesnunisastleunteym 3 (3-0-6)
TU100 Civic Engagement

Ugnilsdndriln unum uagnihfimnusuiinveuvesnisiduandnfifvesdsmailugius
waladlandIunTEUIUNITUAINTAILTD 19U NITUTIEIY N1SOAUTIINTUANEIANY 9 AU WHudu
TnotindAnwazdeadmilassnssaussd elimAnnssuy vieiansasuudas Tulssiiuiaula

Instillation of social conscience and awareness of one’s role and duties as a
good global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign to

raise awareness or bring about change in an area of their interest.
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2) vuane
2.1) Avnawizivugu

2.1.1) NFUITINUFIUNNANAAIEATUAZINGIAENS

1
v A

A.111 LAAAAANUTIU 3 (3-0-6)

Y 9

MA111 Fundamentals of Calculus

Y a a v v 6

guUlEgendnmans ssuuduiunasilaiduowu uaandasuiusuasUsiusves

v

Hendusudsiaes anmnusieliios auius wazn1sUssendeuius Uuuius wellan1smusius

3

(%
Il 1

Wz sUTEENAUSIUS USiuslunsanuu aunsy guunmdmatdmsuilndunugiu nsviuinug

\BIAY

vanew: lidfumheRalifimasdnumieasuls a.211 vie a.216 ve A.218 u3e AY.101
Mathematical induction, number systems and elementary functions, calculus of

one variable functions, limit, continuity, the derivative and its applications, antiderivatives,

techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem

for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earmned credits of MA211 or

MA216 or MA218 or AM101.

112 SUAARIAATIZTRAZUARARAUTEYNA 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus

dsRuneu: @ouls A.111

sr1adaiened Aifdedn fvadevesnnmesluingfawdd ¥y svuivuasinly
U3giawid alim anuseilles eywusuazUTiusvesiladidudinnes unagdavesiladiduiate
vanefuUsiasnsUszend Usiudamdudesdu Usiudania nauiunvennd nqufunvesniu
wazaland

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and integrals
of vector valued functions, calculus of real-valued functions of several variables and their

applications, introduction to line integrals, surface integrals, Gauss’ s Theorem, Green’ s

Theorem and Stokes’ Theorem.
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A.214 AUNITTIDYIUS 3 (3-0-6)
MA214 Differential Equations
AudsAuneu: @ould A.112 wse A.219

LY 4" L Y (%

AUNITDUNUTIUAUNIY aUN1TTIURUTIUAUADS AUNITTRYIT LS TR WBNITUE

v ¢

aun1sigaeyiusdaduliionius aun1sileyiusduiuas namaslugUaunsuvesaun1sidaeyius
Fadu ferdufives aumaleyiuddos n1sulataitane aunindeyiusatyllidadudesdu
nsUszgnatunsundagmimadanssy

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations, special
functions, partial differential equations, the Laplace transform, introduction to nonlinear
ordinary differential equations, applications in engineering problem solving.
M.133  Wanddwmsuians 1 3 (3-0-6)
SC133 Physics for Engineers |

nsiAdeudl use Al uLaTNEIIw N1y msmﬁlauﬁmwgu Togluanin
AUAA ANTANYURATNITHANT yaslnansduLazaAiy Heaazn1susegns anuioulasng e
YRy ngle 1 uay 2 Yesguvnadans

Motion, force, gravity, work and energy, collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, vibrations and waves, sound and applications, heat
and the kinetic theory, the first and the second laws of thermodynamics.
m.134  WaEnddwmiuiens 2 3 (3-0-6)
SC134 Physics for Engineers I

sAUnow: nefnwl m.133

Uszgbliuazawiulii ngueunid dndluiln aauglni 1edidne3n nszwalnil
2995MnIzuansazaUnsal wlwdnuazuimanliin nsmideniuwdvinuaznguesiisued
Funilenni 2asliinszuaady noudeduudmdnllihuagnisssgnd uas wuduagimugunsal

NSEEYIOU N1SWNLA NSIELIUL Msunsnaeauazlwanlsdy Wandunulug
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Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,

dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic

induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and applications,

lisht, lenses and optical instruments, reflection, refraction, diffraction, interference and

polarization, modern physics.

w173 UfRnisadiug 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

FsAunew: efnwl sefnwInTauiu m.123

U URNsIETUANNIN MUY TIEIVT M.123

Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123
m.183  UfuRNsHANddmsuIaans 1 1(0-3-0)
SC183 Physics for Engineers Laboratory |

UTRnsReatiu Msiauazaruamaeiou wsauaznnadoud wasau Tuwudy Ay
warAILToU

Laboratory practices involving measurement and errors, force and motion,

energy, momentum, waves and heat.

M.184
SC184

gAlvil

UuRNsHEnddmsuIeng 2 1(0-3-0)
Physics for Engineers Laboratory ||

LY

UHURMIAEINY awmuwdmdnli 2sasuazipIasdoaniglii daumans wazildnd

Laboratory practices involving electro-magnetic fields, electric circuits and

instruments, optics and modern physics.

31



2.1.2) nguAvINugIumIdAInga
2n.100 N3INNIFINTTU 3 (2-3-4)
ME100 Engineering Graphics

AudA IR TsULUY 1assIuNSdsunuy wn3ealouardsld ndsudunas
AI9NYT NMSAEULUUFUIITUIAN mi'ﬁzqmmmagﬁﬁ’mmmﬁa NITYULUVUAINAIY NI
WUUANAR NTTsUNINAEBIUaTaTINYENITUOINIW NISIWEUNNAALAZAINTIY NMTTIULUY
FUaZLALATNTTIULUUIMIU N1TBTULUUNITIAINTTY NSRBI DTAINSUTIBIUTBULUY

The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing.
Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and Reading

drawing. Computer aided drawing.

12100 9385IIUAMIVIAING 0 (0-0-0)
TSE100 Ethics for Engineers

93381U550AMNTIN Hansynuveanaluladnediay JamuasUseimuniemuasesssy
uarAMsTIN wumaudlunasnaunstestu ieliliAansdlfinaniudnuasnumaimnssus
19 9 mMathsnlasinseusatess Wewuinusssmayaiusay anafuszdu S vido U (dh
SauRanssufuTimanasdmnssumansintu)

Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members. Potential

problems that may arise are studied along with possible ways to prevent them from

occurring and ways to deal with them once they occur. Grading is in S or U.

w101 welulaBasaumeadilnldoy 1(1-0-2)
TSE101 Introduction to Modern Information Technologies
wuztvalulagnisnuineinisteya Iennssudeys Jygusedivg suwdanalulad
MmenpuamesanaTy 1wy JunsdsHagy (Crypto currency), Udaniau (Blockchain), nsALI
A9UAN (Quantum computing), AuARINE (Digital twin), Astduaiaaiu(Augmented reality)
dolsdnAnwisiaudilafslassairauinnssunisimnssudanioenoudmivgamniifa

(Metaverse)
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Introduction to data science, data engineer, artificial intelligence as well as
emerging technologies such as crypto currency, block chain, quantum computing, digital
twin, augmented reality. Students should be able to understand the landscape of smart and

innovative technologies, raising their awareness of living in modern metaverse era.

10121 JEeifnssu 3 (3-0-6)
IE121 Engineering Materials

ANUFURUTTENIN 1AS9aT1e audh nTeuiun1snds wagn1sussgndldanuvesngy
Aanssuvan taun lave wediwes wiind wagTaguay unugliauga audfnina waznis
Houanmuasian

Relationship  between structures, properties, production processed and
applications of main groups of engineering materials i.e, metals, polymers, Ceramics and

composites; phase equilibrium diagrams mechanical properties and materials degradation.

2.2) 3 uanIzaIu
2.2.1) NgUIYIVIAUNGIAINTTY
1) wrdeauluann

19.201  Inguseeuiiuneiikayineimansveyadmiuinmnssules 3 (3-0-6)
CE201 Computational Method and Data Science for Civil Engineering

VO BAN1TUTLUIULATNITIATIZRARANAIN NITUIAINBUIINTINAUNIT NYALALTS
AUAIETINITTIAUAY N1TBUTNITATIRINAY N1SMEaUNITTRYRUSITIFNaY selewdlnlud
AR ey Mslezidennsy Anuddauazausludmniuinermaiaeuimesuas
msuszgndldluimnssuleswasnsids wnnuasmadadesudniunadoulusunsudesdy
nslusunsusentelnsey nsadswuusiasaznsdymmedenssud ey yauuseivg

Weasiu n1sUszandiieundaynimialanssuilessu n1sdearslalivsed@nsain nsussendld

Uygusshvgluauiag
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Mathematical modelling and Engineering Problem solving, Approximation and
Errors, Roots of Equations, Numerical Linear Algebra, Integration, Ordinary Differential Equation,
Introduction to Finite Element Methods, Regression, Importance of Computational science
and applications in civil engineering practice and research. Introduction programming concepts
and techniques, Python Programming, Introduction to Machine Learning, Application to Civil
Engineering Problems. Effective visual presentation of data, Future of computer-based

methods in engineering.

19202  NAFNAASIAINTIY - ADRUAIERNT 3 (3-0-6)
CE202 Engineering Mechanics - Statics

FudsRuneu: @ould m.133

FEUUVDILTY NURIUIAY WSIENG AUAAVDILTY wazrlulua ﬁm@uéﬂmwaﬁmq
Qm@u&?ﬂa’mma f\mfju&l‘d’m noufvesluda Tuaudmnudesvosiiui miﬂizqﬂﬁam’liamaﬁu
Tassadrsuaziaiosdng a1y arwfidesiulunisiinsgvinlumuddn wozusudou auila
melaneilaglindnvesnuaiion anudidesiuieatunarans

Prerequisite: Have earned credits of SC133

Force system, Newton’s law of motion, Resultant; Equilibrium of forces and
moments; Centroid, Center of mass, Center of gravity; Theorems of Pappus; Moment of
inertia of an area; Application of equilibrium equations for structures and machines; Beams,

Introduction to bending moment and shear; Friction; Virtual work; Introduction to dynamics.

w.211 1581579 2 (2-0-4)
CE211 Surveying

ninnsdediuresnisding nguinsiauazainunainedeuuagnisusuuiasn
rseuaseddiednaiilu Mmstnssezuaznsdisamelduazifuiie nsdrsameldzunud n1svi
sedunslEndnaAluaudisn msviisesui uidasudnastuiigaune nmseuniufivas
U31nns mevinsseumendesinyuuazldszuuaniis mafuseazdeamasuuaznisia s
iwqf‘uLé’u%‘lm%ﬂmjﬂLLazﬂﬁiﬁ’li’Jﬁ]Lﬁl’e}ﬁ’]LLNuﬁQﬁﬂizmﬂ@EjNangﬁﬂ MIMOLTMUALIUTI N15Y
SEUU ARAT0I9TOUNITIULALT 1159 19UUILAZINTERULUINIINGDT total station N152191A
LUITIURATRLIAYTARS 9 N13ATUINIUALLATLNURILIATER MﬁﬂﬂﬂﬁLLazﬂawmiLﬁaqé}’umaa

photogrammetry 35n155LUMBUATY kATNUFIUTZUUAT ALY
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Introduction to surveying; Principle of measurement, error, and mistake; Chain
surveying and reconnaissance surveying; Levelling and trigonometric levelling; Route
surveying; Profile and cross-sectioning; Theodolite and traversing;, Stadia surveying;
Measurement of horizontal and vertical angles; Data adjustment and correction; Error
propagation; Directions in surveying; Compass surveying; Plane tabling; Topographic mapping
and contouring; Tacheometry; Triangulation and Trilateration; Volume of earthwork; Mass
diagram; Horizontal curves; Vertical curves; Introduction and basic principles of

photogrammetry; Fundamental of remote sensing; Basic Global Positional System

19212 UJURN1INIETIR 1(0-3-2)
CE212 Surveying Laboratory

mMsinszogmsinenstiuin mafuneasideadenisliing msvhssduluusdeliles
msvhszduseidoslunduuuvyaifetu nsmsEfumILULAULATLUIFAYINY NIATIRADULLD

[

189UDINADITLAU msw%é’u%ummqq n15vieseumeludia n133eiagusIuLas mgua'ﬂﬁw
ndasinsm nsvinsseulasendesingy nsmunsvazndlagldinedaamis wadansinsue
N Tisulagly GPS

Hand on practice of basic surveying operations; reconnaissance surveying;
distance measurement by pacing; chain surveying, levelling nets; profile and cross-
sectioning; contouring; two-peg test; theodolite; vertical and horizontal angle
measurements; traversing; compass traversing; tacheometry by stadia; determination of

stadia constant; angle measurement by repetition method; vertical and horizontal curves

layout; and experience with photogrammetry and GPS
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®.213  NsHnd15IRNIAEUNY 1 (12-80-0)
CE213 Surveying Field Practices

WsAUReY: Wwe@nw) 28.211

ndnnisidesiulunisieudina ﬁugmmmmiﬁwmmﬂaum NANNITUALAIS
Uszgndlindeaiayy msinszogmanaziianis anuaainiadeulunisdisg A uaainiadeud
sonsUld nsuuuiteya nquiaumasy nmsduiamgnieswesiedum anugndedunism
ANINY892950UTULLITIU mmgﬂéfawa\‘iﬁﬁzﬁu nsd159dUsEINA MsTuEuTkarade
LLUUﬁi”laaﬂQﬁﬂizmmmﬁuﬁﬁﬁ’lmiﬁﬂm

(WiTANsluaulitdesndt 80 Haludurielananisfing uagiinisussensuaznis
afuTetnauenanuliesndt 12 Falug)

Prerequisite: Have taken CE211

Introduction to surveying work; basic field works, leveling; principles and applications
of theodolites; distance and direction measurements; errors in surveying, acceptable error,
data correction, triangulation; precise determination of azimuth; precise traverse plane coordinate
system, precise leveling; topographic survey; map plotting and topographic model.

(Field practice not les than 80 hours with lecture and presentation not less than

12 hours during 3rd semester or summer break)

28.221  NafanvaIul 3 (3-0-6)
CE221 Mechanics of Solids

wdeRurieu: asuls 18,202

wénmadosiuiiunamansvesingidsusuldnmeldnisnssvwesss arwdusius
TEMI NIV THAN5HFUV0TNG ANUFUTUS TEVN MBI MAEANATER Nu)n15Tn
LagN13AnYeing luYdavguludy warlnosunIuusAAoULALIILUAGR MUIBLTIRALAENUILSS
deulumusufmihsusiny nauinauwesmosiuasmiisusesy nquinisitivesagdesduns
Tnwwosnulaeisduiing usadesud naufidesiuresnisliamevesinuusedn mavnaeuto

Prerequisite: Have earned credits of CE202

Introduction to mechanics of deformable bodies; Relations among loads and
deformations; Stress-strain relationship; Axial loading. Torsion; Bending in elastic range;
Bending and shearing stresses in beams; Transformation of stress; Mohr’s circles and
combined stresss. Introduction to failure theory; Deflection of beams by integration;

Eccentric loading; Buckling of compression members; Material testing.
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18.223 NTILATIZALATIASN 1 3 (3-0-6)
CE223 Structural Analysis |

AUIFUneU: LBfAnen 28.221

ninnsifesdureanisiinzilassaine usaufasen usadeuuazluwusinly
lA59as 1R iuMsEdn T53AT1eKsNTUN N duBvanadmsulasasemesiiundatio
N193ATIERn1TidesUvelaseasame siuniainlnedsaualounasnasuauAsen
usuAM Williot- Mohr msliasgrilassainadufimestiunidsainlngiSmsideguiined

Prerequisite: Have taken CE221

Introduction to structural analysis; reactions, shears and moments in statically
determinate structures; graphic statics; influence line of statically determinate structures;
deflections of statically determinate structures by method of virtual work, strain energy;

Williot-Mohr diagrams; analysis of statically indeterminate structures by method of

consistent deformation.

0.231  peunIaLasTanneas 3 (3-0-6)
CE231 Concrete and Construction Materials

N139MUNUIELAYN BeAUTENaUNILAT wavAnauUtRNIINIEA NI UTILUAUDIA
LAUARAZIIATIY ANSHANLY N1500NLUUAITUNANADUNIALALNITATIUANANAINYBIABUNTA
AaAudRresraunIn NMsduunUssivuarAuautivesvanasusazaniaseasns lane lavisuay
uazkEnSuslsdmunueians 8 uien waznsuiles

Classification, chemical composition, and physical properties of Portland cement
and aggregates; Admixtures; Mix design and concrete quality control; Properties of concrete;
Classification and properties of reinforcing and structural steel; Metals, alloys, and wood

products in building; Brick, block, highway materials, and tile
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1w.232  UuRnmeaeuTanneasng 1(0-3-2)
CE232 Construction Materials Testing

sAunew: efnyl wsefnwInTauiu 18.231

N1INAFBUAMUNUIRUUKATAIAINALDEAYDIYUTLUUAUDTALAUA NITNAFBUKUY
ADALOUAAA N1IMARBVILIRAaY etnn ATNEIas NI LLazmﬁ@ms‘fimfwaqmaiw
NINAERUNIT akasiaIsuLsIdavemesis n1snsgineunsnann1saaeuanneasidlunis
FULTIAY UITUROU WIIDR L3RR Lazwsadn AINANTUSTZWINMUIBLIILAZAIILATYA NITIA
vhousauazauesonlagliiniesdledidnnsedad AnvimgAnsslutisdanguvesinseairedians
WUUAT 9 JARNITNS

Prerequisite: Have taken CE231 or taking CE231 in the same semester

Test of density and fineness for Portland cement; Los Angeles Test; Test of
gradation, unit weight, specific gravity and water absorption of aggregates; Flow and
compression tests of mortar; Fresh concrete analysis; Construction materials tests for
tension, shear, compression, bending and torsion; Stress-strain curves; Stress and strain
measurement by using electrical instruments; Studies of elastic behavior of various

structural models

18.251 5IUIFINTIU 2 (2-0-4)
CE251 Engineering Geology

nsfiflauagmsiasuulasesitufinlan Tdnsvesiiu maadeusuazmanszaes
yesitusuRuLaziunzia MsiauRuAnlm nsvuaumsiafiudaiuasiuuls Mssuunuazns
MIIVADUAY 19 UBIYNI5TUINGT N13ANTATDIRY ANENUANIINIEAINKAENIIAINTTUVDIAY
AssuunuardaUsTTvey danUszneukarlasadwesiunilen mslvaduvenilufiu

Origin, growth, and deformation of the earth’s crust; Rock cycle, seafloor
spreading and plate tectonics; Earthquakes, igneous, and metamorphic processes and their
products; Classification and identification of rocks; Geological age determination and
summary of historical geology; Formation of soil; Physical and engineering properties of soil;

Soil classification; Soil composition and clay minerals; Permeability of soil.
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w271 nafmaasvesiiadmiuicinsles 3 (3-0-6)
CE271 Fluid Mechanics for Civil Engineers

FudsRuneu: @ould m.133

AuautRvesativa afnumansvesvadlva aun1sluuuiy aunIINaNIY auN1nI3
Ivadeidios nslnavesvedina nslesein1edid wazaumileutu nswalurie nsinnisina
nslvaitlaigush

Prerequisite: Have earned credits of SC133

Properties of fluid; Fluid static; Momentum and energy equations; Equation of
continuity and motion; Similitude and dimensional analysis; Flow in pipes; Flow

measurement; Steady incompressible flow.

ww.272  UjURnsnamansuadlua 1(0-3-2)
CE272 Fluid Mechanics Laboratory

FsAunew: efnen wse Anwinsendu 18.271

msnsnsluazasin n1smaaes Osbore Reynolds NMTINANUFUUATUTUATN AT
TyadunIuRe, miwmaadﬁaqauﬂ’muaéﬁﬁ MIMLSINTEMNTeEIL Msnnaetdenie msin
Arwiuvasasiva nanselanuasi duvszAvBanuvguszveausuil mﬂwaaamﬂizgﬁw n36e
WouwuuAI9 9 Surge tank and water hammer mimaauméaaquﬁw NSANAYNBULALANIAALYNE

Prerequisite: Have taken CE271 or taking CE271 in the same semester

Flow measurement, Reynolds number experiment, Hydrostatic pressure, Flow
over weir, Metacentric height, Bernoulli’s apparatus, Impact of jet, Pipe experiment,
Hydraulic jump, Roughness coefficient of Manning, Flow through a sluice gate, Pipe network,

Surge tank and water hammer, Pump test and Sedimentation and erosion.

28.321 AATIENLATIASS 2 3 (3-0-6)

CE321 Structural Analysis |l

Y] |

AUIAUNDU: LABANEN 38.223

a =)

NTIATElATEBusmesiundainlagltusdaain IByunaznisideUisns

[

A58 TULLURA FTNAIIUANUATYALAUDNTNAF1NTULATIAS 19D UM MBS TUNTIED® N15IASIY

(3

TAs9a5191ne3SN15US T MANN5UBIAUVDINITIATIEALATIAS19AEATI A5 NG BaNN15 U9 U

YINITAATIENLATIAS U INAERN
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Prerequisite: Have taken CE223

Analysis of statically indeterminate structures by method of consistent
deformation, elastic load method, method of slope and deflection, moment distribution
method, strain energy; influence line of statically indeterminate structures; approximate

analysis; introduction to matrix structural analysis; introduction to plastic analysis.

18.331 nseanLuUlASIES 9B UNSALESULMAN 4 (3-3-6)
CE331 Reinforced Concrete Design

FUsAUADY: LABANYT 18.223

AauURvoInounInLazIMantasy ngRnssuvedlasadunouninasumnannialius
fin wseideu wseln waLKsIdR NMseEALULBIAUSENBUlATIES9ABUNSALESLIUANlAe T e usIlY

[y

U wagddiae meglausenseyiluguuuusing q (@19 wsslduaisvedlan ussay usausuiulng uay

Y] A

3 9) ToUNUYLAUNITODNLUUNITEDNLUUATY R Tule e FIUTINAMNITUAY wazlase
Touds n1sfalnizveunandiy n1slisisaziBeammnaniaiy UdRnisasuadisinyeiay
Usraun15ainIseaniuy

Prerequisite: Have taken CE223

Properties of concrete and reinforcing steel; Behaviors of reinforced concrete
members under bending, shear, torsion, and compression; Working stress and strength
design under various types of loading (e.g. gravity load, wind load, earthquake load, etc.);

Building code requirement and related laws; Design of beam, slab, stair, column, footing,

retaining wall, and rigid frame; Bonding of steel and concrete; Design practice and detailing

18332 mseenuuulassadalduazlassasiaman 4. (3-3-6)
CE332 Timber and Steel Design
Fwdsdunew: wefnw visefnyimiauiu 1e.321
aaantRnudanguuagidinnudumuvedlsl nsesnuuuaL ssdeIANTAY
u39En W3sRe uazqade dartmun wardetadulumseenuuulassadandnialsnineussiioeul

ad v ¥

(ASD) LLamsmqmmmmmmuuazﬁmﬁﬂmmﬂ (LRFD) N1900NLUUBIADIAITIULTIAG ATULAY
AIUBNUIANUSZNEUTWIALMEY N1509NKULLET l@1UsznaU 1A59as19e1AIsiman N159eniuuynse
éhsjaé’ﬂLﬂﬁmmmgﬁl,l,azﬂm%au milnmseeniuvssdemsiofunuLIInsEvinlugULUURNg
(079 wssldfuiavedlan wsiay wimiuiuly wasdu ) warsivazidunvedaseadiliivas

TATsas1anan
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Prerequisite: Have taken CE321 or taking CE321 in the same semester

Elastic and strength properties of wood; Design of beams, compression
members, tension members, joints; Codes and specifications of steel design of both ASD
and LRFD; Design of tension members, beams and plate girder, columns, beam-columns,
built-up members, and steel frames; Design of bolted, riveted and welded connections;
Design practice the member under various types of loading (e.g. gravity load, wind load,

earthquake load, etc.) and detailing of steel and timber structures.

28.341 AMINTIUNIINDATILAZNITINNTT 3 (3-0-6)
CE341 Construction Engineering and Management

Tasvadisvesgaamnssunisneadne ssvunsinriinardswoulasenis dumeunis
suiiulassnsnoadns fedansnvedlasinis lassansesdns msdanisuasddnnislasans nénms
famsnunmuazaudasndelunudeaine aruidesiumaassgmansimnssy Aldarvos
w3eadnsluruneads MewrELaen1saanareL Mstaanudivedasanig nHuuNY
adnTiiendes weluladudedsnsluilunsdanisaudeadns

Construction industry structure; Project delivery system; Construction project
execution; Site layout; Organizational structure; Management and project manager; Quality
and construction safety principles; Fundamental of engineering economic analysis;
Construction equipment cost; Planning and scheduling; Progress measurement; Important
and related laws; Modern or state-of-the-art technology applicable to construction

management.

0.351  Ughinamans 2 (2-0-4)
CE351 Soil Mechanics

dadunew: neAnw 18.221

nsundniu Aruduresiluiy uasmieuswsyansuavesiu N1INIARIUALNG Y
moulwAladu Mheuss AnATen wagmsnszaenheusaneluiu Anudumulsadeuvesiud
frudenutunazAuilifinnudenuvy mmeaeufuuaznisifufiedns ilensivasunuauta
yIImnTN nioumsUsrnanal @ Tt uAY WiesnmusinuaIatuesiiu MsnenuULAL

Auay N1seeNkUUNsYARUNSUBIiuNsIAdouiIvadny
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Prerequisite: Have taken CE221

Soil compaction; Pore water pressure in soil and effective stress concepts;
Settlement and consolidation theory; Stresses, strain and stress distribution within soil mass;
Shear strength of cohesive and cohesionless soil; Subsoil exploration, soil boring, sampling
and testing; slope stability; Slope stability; Embankment and slope excavation design; Slope

protection.

10.352  UjURnsUgiinaenans 1(0-3-2)
CE352 Soil Mechanics Laboratory

FsAunew: efnen we Anwinsondu 18,351

mMsrgdsRuiiafiufsgwinmeaeuluiemaass lnsnsvaaeufuiion
ANALTRNINIEANLAENITIAINTINVRIAY 19U N1TUIAIAINENTIINE NMTmAIRviaawmile?
NISMIVUINARL NITUADARY N1311AT California bearing ratio nMsmAed mMsvegeusgs
SunsuoulaliiusenssineaIude NSNABULTIEOUATI NSNAFDULIIEAAILLAY N3
NAFBUNTNIARIVDIIU

Prerequisite: Have taken CE351 or taking CE351 in the same semester

Soil boring and sampling; Tests for physical and engineering properties of soil
such as Specific gravity test, Plasticity index test, Grain size distribution test, Compaction
test, California bearing ratio test, Permeability test, Unconfined compressive strength test,

Direct shear test, Triaxial test, and Consolidation test

18.353 AFINTIUFIUTIN 2 (2-0-4)
CE353 Foundation Engineering

dedunew: eAne 19.351

N13ns¥eveIieLTanglufy MsdsIRauluauy AUAINITATULTHUNTIUYES
fiu NI9ONLUUTILTINAL FIUTINLE F1usnanduien grusniandundy n1seanuuugiusin
ETUSUS LT A1deiunsInouToLE TN NITIATIZANIINIARIVIFIUTINWRLAZFIUTIN
adu menngiissduiudiuing mssonuuuuneduiy Wuia arwfidosiunisusulge
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Prerequisite: Have taken CE351

Stress distribution within soil mass; Subsoil exploration and testing; Soil-bearing
capacity; Shallow foundation analysis and design; Mat foundation; Deep foundation analysis
and design, single pile foundation, group effects; Laterally loaded pile foundation design;
Pullout resistance of pile; Settlement analysis of soil; Lateral earth pressure; Earth retaining
structure analysis and design, retaining wall and sheet piles; Soil improvement; Introduction

of soil dynamics.

28.361 IFINTIUNIIN 3 (3-0-6)
CE361 Hichway Engineering

AUIRuneU: LpfAne 8.211

AAINTIUNIINE SIFUTUVEIOUL NSEEALULNIINEANYDIAUY NNTIASIZATIUYS
AIUNITATIVT N1TOONLUUAUULUUADITDIITIAT N1T00NLUUAUULUUNAIBYDIDTIAT NITOONLUY
nad1-eaniing n1seenuuuniadi-eaniiinislaifuveinszuaasias nsesnwuunNIg
NN99ONKUUMLAUINAT NseonkuUsEUUlNdy I MetauuMsauds ladafng

Prerequisite: Have taken CE211

Hichway engineering, road hierarchy, and design of road geometry; Analysis of
traffic flow parameters; Design of two-lane highways, multilane highways, on-ramps, off-
ramps, weaving segments, freeways, and pedestrian facilities; Design of traffic control signals;
Transportation planning methods; Logistics.
18.362 16NN 3 (2-3-4)
CE362 Hichway Materials

WaunsvesTanildlunisneainams Snvazlassairsesione auandivesna
521 Loadavdiuunfvuuaueailan uazloailandlatu slalaznsldnuneailavnouninuuunas
Fou WMIFINVRTARUAYNITRDNLULAIUNANLEAT ATIABUNIALUUNELTOU Qmauﬁ’amaﬁa@ﬁumq
LarsesiiuyNg MIUFuURAMAINTANNITNS Nareadafinne slauasmsldnuseaiavinuunay

LUNIMedeUIARN1TNI
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Historical development of materials used in highway construction; pavement
structures; Properties of aggregates, asphalt cement, cut-back asphalt, and asphalt emulsion;
types of hot-mix asphalt and their applications; standard specification and mix design of
hot-mix asphalt; properties of base and sub bare materials; improvement of highway
materials; pavement construction; types of cold-mix asphalt and their applications; and

methods of testing of highway materials.

19371 aumiAINTIY 3 (3-0-6)
CE371 Engineering Hydrology

WUsAUReY: ANyl 28.271

Ma”ﬂmiﬁugm ilutuusserna du msBuaslifuvomu msmeseve thassuae
nseTed newiivi netvimienisuanisUszgng mmaduiann waRnues autinae
Hulunsesnuuunisennine,

Prerequisite: Have taken CE271

Basic principles; Atmospheric water; Precipitation; Infiltration; Evapotranspiration;
Groundwater; Streamflow and hydrograph analysis; Unit hydrograph and its applications;
Flood routing; Probability concept in hydrologic design

19.372  AFINTTUTAMERNS 3 (3-0-6)
CE372 Hydraulic Engineering

IUeAUNeUY: LABAnNE 28,371

msUsggndvannisvesnamanivaslnaiiienisinunagiinginunisiudanse
Yardans nsiasizrszuulasidierienomeduauueiidanisinaluniainlatazniseenuuy
MsmuanIshiasuvainErs msmunnsinasuulUsiasy nsesnwuuntndaniaaans
ns¥asnsnisinavesnsivalumaiida Jamvssmsinauuulind @ewduini nmsedeud
yosnznaulumsinlwadounuusing 9 manay wesluduasduuuusiassmewamansnissyune
thnnsmusanssunnaesdi

Prerequisite: Have taken CE371

Application of Fluid Mechanics principles to study and practice of hydraulic
engineering; Piping systems; Water hammer; Surge; Pumps and turbines; Open channel flow
and design; Open channel flow measurement; Reservoir; Dams; Spillways; Hydraulic models;

Impact of jet
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18.381 Aminssunisusziiiaz e 3 (3-0-6)
CE381 Water Supply and Wastewater Engineering

a LY 1

dsAUneU: LAnY) WseAnwInseNiy 29.372
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Y0deaInsruy MssenuuUsTULUsEU ezt mide d e

Prerequisite: Have taken CE372 or taking CE372 in the same semester

Fundamentals of water supply and wastewater treatment system; Water transmission
and distribution system; Water treatment processes; Sewerage collection system; Wastewater

treatment process; Nutrient Removal; Plant sludge and waste management; Preliminary design of

water and wastewater treatment plant.

19.382  UfuRnmsimnssunisussUnazinde 1(0-3-2)
CE382 Environmental Engineering Laboratory

FudsRuneu: aeuls Wsefnwindouiu v.381
[ - aq a 3 o o = [

ANANYAULUILATENINTIVVATIEN (ANYudLazanImitlii Aoy arudunse
wazaulung 915man passunurie vewds eandauazaty Jlof Flaf asraaeuamnIny
WWQLLUﬂﬂL‘%SLLazﬂau%‘%Eﬁ); NW@iiWUQWﬂ’]WﬁW miﬁmmmsmaauammwﬁﬁ NISLAUTEUULAY
o U o o 96/ a
UIIN 138 UUUIZU AT UIUAUILEY

Prerequisite: Have earned credits of CE381 or taking CE381 in the same semester

Water characteristics and analytical methods (Turbidity, color and conductivity;
pH, Acidity and alkalinity; Jar test; Residual chlorine; Solids; Dissolved oxygen; Biochemical
oxygen demand; Chemical oxygen demand; Bacterial and microorganism examination of
water); Water quality standards;, Water quality monitoring; Operation and maintenance of

water and wastewater treatment plant.

28.390 Hnumaienssulesn 1 (altfoanin 240 Falassenianisinen)
CE390 Practical Training in Civil Engineering

Fudssuneu: Anwisiedvvsruluavilidaenia 50 wdaein

'
a

HAnauamuiainssulesfMuuTenlsanunieni189us1vnIsnIesziamnannnIv
@ o X i o ¢ "y J 1Y) = ¥ ]
Wureudimuasseviiailidesndt 6 dUamiuazlitesnit 240 Talue Unfnwiagdeddesieu

N3DUNIULAUDFINLAAINNITHNIUY
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Prerequisite: Have taken at least 50 credits of compulsory major courses.
Civil engineering training in private or public sector approved by the department
for a minimum of 6 weeks and a minimum of 240 hours. Each student is required to submit

a report and to present his/her accomplishment.

28.491 dunumnimnssules) 1(0-3-3)
CE491 Civil Engineering Seminar
Funmsilndulidn@nundinduaidieseiinsairnenulagiiauemeausied
UszpilastindnuniudidendefimuesaulamnduiuwasinauenonusofidUsz g
Students are trained to research, analyses, discuss, and write reports. Students
may choose the selected topics or their topics interested and have to present their works in

the class. Each student requires to submit a report and makes a presentation.

2) FYUIAUUDNEIVY
19.261 ANRIFINTTU 3 (3-0-6)
IE261 Engineering Statistics

mataueuaznITlasIzideya nqufanutandu n1swanuamEin nguinisdy
A79819 NMTUTTUIUAT NITOUNIUNNETA N1TNAABUALLAFIU N1THATIENAMULUTUTIY 115
Aasgnnisanneslazanduius nsldisnismisaddlunisudledaymi n1suszendadaluds
IFINTIU

Presenting and analyzing data. Probability theory. Statistics distribution. Sampling
theory. Estimation theory statistical inference. Hypothesis testing. Analysis of variance.
Regression analysis and correlation. Using statistical methods as the tool in engineering

problem solving.
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2.2.2) NGUIVNRONNIIAINTIY

ULl 1 Fulaserunisiaanssulesn
19.492  lassunadminssules) 3 (0-9-3)
CE492 Civil Engineering Project

wtedunew: amzidgussunedvinulasiaiiwemangasiuianianisAnwineu
wihilamulouseinilddesndt 110 whefn

Hulassuiidumsfinvduaindestumesdouftimsludesivhadlamdiemnssilos
shefinfnwiesuagnufiniaividiviwmngan ngazioasdvesmeivndugmunuuusii uas
Hndnwgiinenudeauesasmsinauelassond dndnwdeuitauslassruuaiisnenundey
naagUvedassnuliunmein lunenusaindnastiunssuenenuleegldnmnlveiigndesmundn
hensalwazvdnmadieusieny wu msldmwmsaum waensiideyamamnssumans 1Wudu

Prerequisite: Based on the curriculum, prior to the enrolled semester of at least
110 credits.

An individual research topic in various fields of civil engineering as approved by
the instructor with the consent of the Department. The project must be supervised by the
instructor. A proposal report and a presentation are required at the end of the course. a
project report and a presentation are required at the end of the course. The report must be

written with the correct Thai grammar and in the form of formal report.

sUnuuit 2 msfneuludvdndudanssulesiszezenn
19592 msEnsuludrIweuimnssulesiszezen 9
CE592 Long-term Internship in Civil Engineering  (liitlaenin 480 %Imsiamﬂmiﬁﬂm)

ndsduneu: amzilsulsusgivanulasiaiiwewmangasiuiisniansAneneu
wihilamelousouinillidesndt 110 whedn

h@nwfneumisiiuimnssulesiegndes 480 4alus IngseninensufoRauass
NsARAUNALAzUSEUT AU TINUSTAUUTINAUTIINOY UnAnwzsesdisigaualu
auysaluaziiaeulneNsdILWY

Prerequisite: Based on the curriculum, prior to the enrolled semester of at least
110 credits.

Continuation of work in Civil Engineering industries for at least 480 additional hours
under the supervision of industrial supervisors and coordinated lecturer. A full written report

and oral presentation are required.
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29.414 NS85 LRUTININENENIDINA 3 (3-0-6)

CE414 Photogrammetry
Andedunow: wnefnw 1w.211
nann1skazUsElertveaningrenieInAlunud1:9 ANUSTeINaeT dnvsLaL

a 1

FUAVDININAIYNIDINTA UINTIAIUAINAIYNIBINIA NIFIANAANINEIYNIBINE NITATUI
Sy AMUWABNNISNEININAILER MTTANIN AITUSURAAINEIENIDINIA N15IIILNUNIT
feamnsyiamluEanmeeiiann msulanmdienisennie msdrsialdinm nisdrsiavies
ih madhaalasnsliiedesiiedidnnsetnd anudidesiumemsaans

Prerequisite: Have taken CE211

Principles of photogrammetry. Geometry of aerial photographs. Cameras and
Photogrammetric optics. Stereoscopic viewing and parallax measurement. Flight planning.

Ground control. Mosaic Rectification. Orthophotography Underground surveying. Hydrological

surveying. Measurement by electronic instrument. Introduction to astronomy.

18.415 walulagnsdrsia 3 (3-0-6)
CE415 Surveying Technology

UsAUNOU: LABAnYl 18.211

msdrsrawaznsldindesdiodidnnsedind n1sseiaagldniion: s2UUGPS/GLONASS
/Galileo/COMPASS/QZSS S¥UURNA KagIzuUnaIvenIWigninmy nN153ATIRawAlseg 19918y
donavauiin wadadsmammumis daunmniasviadinvesmnaudien (DOPs) Jadefifinanszny
somamumisieafioutimg wasanuiiuguresssuugiasaume

Prerequisite: Have taken CE211

Electronic surveying; Fundamental satellite navigation, positioning, timing and
surveying. Satellite systems: GPS/GLONASS/Galileo/COMPASS/QZSS, Geodetic coordinate systems.
Satellite timing system, Positioning 2D and 3D analysis. Positioning techniques. Factor affecting

precision of satellite positioning. Dilutions of precision (DOPs), GIS fundamental.
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NN IATILATIATI

28.424 nsaesazmalinnIAaesuULTaedlasEs Lt ey 3 (3-0-6)
CEd24 Introduction to Structural Modeling and Experimental Techniques

WTeRUNeY: AEANY 28.331

wnAntosdusunshaedasaiemaneamussleniuazdosinves nsinsed
LUUTIRBINNNIENN NE N1 V0I0NAIMEY wuudaesfifianuadendedudunils wuusiaesd
dadiou arwndreadsiifesnts uwusaadutiuaniutisiitndangu wadanstusluuudiaes
vdnuaznsUszendldiedesdionsiatn g“dLLUULLazLﬂnﬂﬁﬂmﬂdﬁfwwﬁﬂmiﬁqﬂiuﬁawﬁﬁ’ami andna
Y99 UIR ANLLLug wag ansiidede veauuTaes MsUszndldnunuuiiasitaznsdiing

Prerequisite: Have taken CE331

Introduction to Physical Modeling in Structural Engineering. Advantages and
Limitations of Physical Model Analysis. Bucklingham’s Pi Theorem. Models with First-Order
Similarity. Distorted Models. Similitude Requirement. Elastic and Inelastic Models. Model
Fabrication Techniques. Principle and Application of Instrumentation. Loading Systems and

Laboratory Techniques.Size Effects, Accuracy, and Reliabilities in Models. Model Applications

and Case Studies.

18.425 NMTIATIERlATIES 1 lAEIBIIRE NG 3 (3-0-6)
CE425 Matrix Structural Analysis
IUIAUNRU: LEfinw wie Anwinseuiu 18.321
ndnniswagnguiiugiulunisiinsizilasiadielaedfuning uuusiasms
adlnmansluni1siasizel ndnnsvedisainuauaziIsiianddadn nszUIUNITIATIZE A3
Anszilassailaglalusunsunauiunes mmﬁﬁmﬁmaﬁ%lﬂluﬁwaLmuﬁ
Prerequisite: Have taken CE321 or taking CE321 in the same semester
Principles and basic concepts in structural analysis using matrix method; Mathematical

modelling of structural problems; Matrix and flexibility method; Analysis procedure;

Applications to computer programming; Introduction to finite element method
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10.426  waranslasiaseiugy 3 (3-0-6)
CE426 Fundamental of Structural Dynamics
UIAUNBY: LEAnE WseANwINSaUAU 18.321

29AUTZNAUVDITZUUNATR S2UUNTSLAUTUANULATVNAUNTY NITAURUUDATE NS

=

W99 NITIN8UBNRUUENTINTA NARDUAUBININLIINTEAY NITUINANDUAUDILALTTNIIAIAY
szuvfifseiuduanuadinnnimis spuuiansanauandAnuuseilos mssenuuulaseaiig
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Prerequisite: Have taken CE321 or taking CE321 in the same semester
Basic components of dynamic system; single degree-of-freedom system; free vibration;
harmonically forced vibration; impulse response; numerical analysis of dynamic response;

multi degree-of-freedom system; continuous system; wind and earthquake resistant design

of structures

wa2r  Blilufeduuidedu 3 (3-0-6)
CE427 Introduction to Finite Element Method

TIAUNIL: LABfAnEI 18.321

Hamidedesiuislniludeduud ndnnmswaznquitugulumsieseidgmiag
THludediuud aunsvesinludioduud nsiwszidynniasaedin Msinszilaseadie
mddlvluiediuud nsieszilassesilaglalusinsunsuiunes

Prerequisite: Have taken CE321

Finite element method and problem solving; Principles and basic concepts of
finite elements; Equations of finite elements; One- and two-dimensional problems;

Structural analysis using the finite element method; Computer programming

19.428 nsUssifiusarasivaevaninlassadradeadu 3 (3-0-6)
CE428 Introduction to Structural Inspection and Evaluation
wdnnsilesdudniunisuseiiunaznsiaaeuaninlasiadng 33n158enassnis
Ussifiuuagrnsiaaouaninlasaisfimzamdesiu anufidesiuiieafuitnmseaouuas
Ussliuan1muealasedsny Ly n15ns13aeulasadsneweeInslagisnisidta nsnaaeuluuli
Matguazivinats msussfiunazuilonnubivdueunasdesfnlulszansamassnismaasu

wuuldvihanewaznainane
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Introduction to structural condition evaluation/assessment; Basic concept for
optimal structural condition evaluation/assessment decision making; Introduction to
structural condition evaluation/assessment methods such as Visual inspection for building
structure, Non-destructive evaluation (NDE) and Semi-destructive evaluation (SDE);

Calibration and evaluation of uncertainty and limitation in NDE and SDE abilities.

28.429 ‘Wﬂaﬂiimmzﬂﬁ@@ﬂLLUUIWNEI%’NLVI?ﬂ%uQQ 3 (3-0-6)
CE429 Advanced Design and Behavior of Steel Structures

IUsAuRew: efnYl 28.332

NORNTIULANITOBNUUTTUGY DIFDIANTIULIIRY W398h LIsdn B3daIAITTUUTINA
LATLIBATINAY ATULNULUANUTZNBUIUIAIAG N1T9BNLUUARBLATIDEADYDIDIAITLUAN
‘vié’ﬂmiLLawlqwﬁﬁugm%qmmgmmiaaﬂLL‘U‘UIﬂNa%’Nmﬁﬂ ﬂ’ﬁaaﬂLLUU?%UUI?]NE%/N@’WYWQQ
N1509NLUULATIAT A NATUN UL SN LAY SILNUAUL

Prerequisite: Have taken CE332

Advanced design and behavior of tension, compression, and bending member,
combined compression and bending member, plate girder, connections, concept and basic

theory for steel design standard, structural system design for high-rise building, wind- and

earthquake - resistant design for steel structures.

NUIAITIABUNIALASNITDONLUULATIASN

28.435 N1399NLUUEALNIUY 3 (3-0-6)
CE435 Bridge Design

UIFUnRU: LABfAnw 28.331

viinvesagniuuagnisneaiiamguinisdetindnusmnlulasaiisasniu n1s
3LﬂiﬂzﬁazwmLLUUﬁﬂqmaﬁUﬁﬁumLLazLL‘U‘Uﬁuﬁma%ﬁLummiaamw‘uazwmﬂauﬂ%'ma'%mmﬁﬂ
azwmﬂauﬂ%‘mﬁﬂLmLLazazwmmﬁﬂmiawLLN‘uﬁmLﬂﬁ‘b}gmamﬂmmazwm

Prerequisite: Have taken CE331

Selection of bridge and construction types. Theories of load distribution and
applications. Analysis of simple and continuous bridges. Bridges design made of reinforced

concrete, prestressed concrete and steel. Bridge economy.
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w.436  welulagrauninuszend 3 (3-0-6)
CE436 Applied Concrete Technology

TIAUNRU: LABFAnYI 18.231

anantRnisaaeunaznsldauvesjudsudlenloay auandRsisqueinouning
wBeiaudn 1y nsBusuldvenit arumuniu lugdaruiaveu n1suuaznisuaia nanseny
PaIMIvadafidnenisnszansremmieusdulasaisneundaasumin uneuninlueiniadeu
nureunRlueINImEY d1sHauiY mi‘maamwdﬁu‘uamﬂ AMANTR NIINAFDULAZNITITINU
YOIRBUNSALIMTNLUT NMIBBNKUUREIUNALABUNSATVTNLUT WUUVEDADUNSA NMIATITEEUNY
AoUN3N NManeaeuAsunIaluawiy MaveasumssuiminusnveslassaisnounInLASImEN

Prerequisite: Have taken CE231

Properties, testing and applications of pozzolan cement; Properties of hardened
concrete such as permeability, durability, modulus of elasticity, creep and shrinkage; Effects
of shrinkage on stress distribution in reinforced concrete structures; Concreting during hot
and cold weather; Admixture; Non-destructive testing; Properties, testing and applications of
lishtweight concrete; Design of lightweight concrete mixes; Formwork for concrete;
Inspection of concrete work; Field testing of concrete; Load test of reinforced concrete

structures.

28.437 N159NLUUADUNINDALT 3 (3-0-6)
CE437 Prestressed Concrete Design

TIAUND: LABFAnYI 18.331

P RIDNIBRNREL LR Fanuazszuumssaussluasunin dafmuaiieaiuming
ussitpenld msgaideidsdaluaunsunindauss mllnnginazeenuuumusinauisinas
Austeliios Tasadauds wiuiudnfagy niseonuuuiady

Prerequisite: Have taken CE331

Fundamental concept of prestressed concrete; Materials and prestressing
systems; Allowable stresses provided by building code; Losses of prestressing force; Design

of simply supported beam, continuous beam, rigid frame, precast slab, and pile
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29.438 N190BNLUUDIANT 3 (3-0-6)
CE438 Building Design

TIAUNDU: LABFAnYI 18.331

UTzLANUDI91A1TUAZNIINOE519 nann1slunIsIeTIziLazeanuuulaTiaineenis
mﬁmwzﬁimﬁaLL%@LLazmwiaLﬁaa ﬂ'li@@ﬂLLUU@Qﬁ@WﬂWiﬂ@Hﬂ%@Lﬂ%ML‘Viéﬂ N1599NLUUNTLNY
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81A17 NIBNLUUFIUIN

Prerequisite: Have taken CE331

Types of buildings and construction; Principles in analysis and design; Analysis of
frames and continuous beams; Reinforced concrete design; Design of reinforced concrete
walls for shear and compression; Wind loading; Structures under combined loads;

Foundation design

18.439 wialulagniseentuuuaznisneaisluanuiamnssulys) 3 (3-0-6)
CE439 Design and Constructure Technology in Civil Engineering

wmaluladnisesnuuulasiadiawaznsneadiafivuadelusmuienssuales) My
Srufusgnitanuaninenssy 9udanssy waznuieaine MsUszgndldlusunsuneniame§i
Fuadeiilonisieseiuasmsoenuuuluszuu 3 33 Snuaeiugiuvesnisneatne msdssendld
ANUIMIMmnsdleslunsvinuneasne

State-of-the-art structural design and construction technology for civil
engineering; cooperation among architectural, structural, and construction works;
applications of modern computer software for three-dimensional structural analysis and

design; fundamental characteristics of construction; implementations of civil engineering

knowledges for construction.

18.531 wialulagraunimasuiauly 3 (3-0-6)
CE531 Fiber-reinforced concrete technology

UsFuneU: LBfAnwn 28.231

auduniuaznsussgndldnuasuninasudule poundnaussauzawnasudule

anuardndiunay Ussnnvasraunsaatuiduly audiuaznismaasunsuninatuiduly nalnves
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Prerequisite: Have taken CE231

History and applications of fiber-reinforced concrete; Ultra high-performance
fiber-reinforced concrete; Materials and mix proportioning; Type of fiber-reinforced concrete;
Properties and testing of fiber-reinforced concrete; Toughening mechanism; Performance of

fiber-reinforced concrete after fire exposure.

9.532  wielulaBreunIndmiunsiamnogeddy 3 (3-0-6)
CE532 Concrete technology for sustainable development

WTeRUNeY: BN 18.231

‘Uiz’?ﬁmmL‘fJumLLasamisaussua\‘mauﬂ%‘mﬁlﬁﬁdauwammgu%muﬁﬂa%mLLauﬂ‘
wuzinsihfagwdeitinnisneadauasnisieneunduuldlug nsdanistanmdadisan nnng
fead1auarnsionau naruILNKARLarauTAvwaTnindulflminnTanumdediduns
foadsuarionau nsmuRuAmNYBIIaTINTi gl audRvesouninfinaumtaiud
thndualdlual reunimaussaurgeiivhannanmieiis

Prerequisite: Have taken CE231

History and performance of concrete made without Portland cement;
Introduction to recycling of construction and demolition waste; Managing construction and
demolition waste; Processing and properties of recycled aggregates from construction and
demolition waste; Quality control of recycled aggregates. Properties of concrete made with

recycled aggregates; High performance concrete with waste materials.

RUIAIYIAINTIUNNSNDASIIUALNITIANT

19.444  nsdnassasaumelusimngsulys 3 (3-0-6)
Cedda Building Information Modeling in Civil Engineering
anudidesiufsafunisdiassansaumnanians nsdszgndldnoufiamedifions
$raesansaumAen1s Msad1auuuiaesitugiumalasadng nsaseiesunessasiduauay
Fonnuluenansiildlunisneadns nsademmuanisyihnuuagnisinimeaziBeaiionsnoadis
MsysaNsTEninanuantinonssy culasais uaznusruuUsEneuenas (ue3esna 1y
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Introduction to Building Information Modeling (BIM), computer applications for
BIM; modeling of basic structural models; annotations and texts for construction
documents; schedules and detailing for construction; integration among architectural

models, structural models and mechanical-electrical-piping models within BIM approach.

28.445 NMSUTZUIUTIANIUNDASS 3 (3-0-6)
CE445 Construction Cost Estimating

nEniuguressUsEaTIAIieane lonansilddmiuninassmanesinuazih
Heyy1nN13n9a319 HAT0INITUTZUITIAN M1500ALUULAZARLE 89 NTIATIEARUNUR BN
VBIYaR AT LarALA3IdnT NMsSAWSELENasfialdUeTIAT A5TENUTIUNIYTNLALAIY
SURAYOUMUNOUUIENIIAIUNITUTZUIUTIAN

Basic concept of cost estimation, Bidding and contract documents, Estimating

methods, Work breakdown and quantity take-off, Unit cost analysis of materials, labour and

equipment, Document preparation for tendering, Professional ethics and legal liability in

tendering.
18.446 NIAIVANLALATINTUADEATI 3 (3-0-6)
CEdde Construction Supervision and Inspection

anudidowiu wazndnuftRlunismuauiaznisnsanudeaine wihiiuazainy
SURATRUVBILATIVNU NI Torvum 1onans waskuunasulun1snsIaau Msduiiegiuas
BNINAFRUIANNDAIS emsuardunounmTUlunaAduy

Basic principles and practices in construction supervision and inspection, Duties
and responsibilities of inspector, Standards, codes, documents and forms used for
inspection, Sampling and testing methods of construction materials, Checklist and

procedure for field inspection.

28.447 nsdaniswedesdnananeains 3 (3-0-6)

Ceadr Construction Equipment Management
Bn1sneadiuaziaiosdnsdmiunisneasneennis nasdeadavuialnguaznig

neas1udsgnanvnssy Ainmsneasisdmiugusnviame q nuiy Mseadisszuuiumuui 4

Teazdenlasiaing nMsmanvsLazIsUesiunisidemelununeaina
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Methods and equipment used in residential building; Heavy and industrialized
construction; Selection and efficient use of equipment; Equipment management and

maintenance

10.448  gua wazAuUaenfgluuneaing 3 (3-0-6)
CE448 Health and Safety in Construction

nanAuUasadelununeasna adinsifingdfiveg n13nsIamanvnesgURivguay
MBnnsdesiu msdudin warsonugliRmg ngmneieaiuanuvasads nMslnwiades
Inmereulaendoidesiiy vdnnsdaniseulaende

Introduction to safety in construction, statistical data concerning accidents,
causes of accidents and safety measures, safety record and report, laws and regulations, risk

analysis, psychology in safety, construction safety management

28.449 ﬂg]vimaﬁluaﬂu%’aﬂiiumiﬁaa%ﬂﬂLLazmﬁﬂmi 3 (3-0-6)
CE449 Laws in Construction Engineering and Management

mmﬁﬁmﬁuﬁmﬁ’umwma NOVUILIAINT NUUBBIANT NYVUILATIVHDUBIANT
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dunndoufiiededumAmnssunsnoatiauaznisdnnig

Introduction to law, Engineer law, Building Control Law, Building inspection law,
Law related to offense on biding and tendering to public agencies, Labor law,

Environmental law related to construction engineering and management.

W.544  MFATIRIMIAASEEANanskazn1sanauladmiulasinisneasng 3 (3-0-6)
CE544 Economics and Decision Analysis for Construction Projects

nénidesiilunszurunsdndula amnudfiugumaassgmansimnssy yarvesdu
Aua1 nszkauanlulasinisuazdsnisuseliuan nmsiesizrnisenaulalulasinig wagnns
Wisuilsunnadon nshaszinielisnstuie Jadevnsnifuaznsideusian nsiasizi
AnNeoulmvelaTIng ma’imezﬁuazu’%mimmL?ﬁlmmqmsamu

Introduction to decision making process, Fundamental principles in Engineering
Economics, Time value of money, Project cash flow and evaluation methods, Decision
analysis of projects and comparison of alternatives, Inflation, Taxes and depreciation,

Sensitivity analysis, Risk analysis and management for project investment
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w.450  nadmanivesiiuibesdy 3 (3-0-6)
CEd54 Introduction to Rock Mechanics

n133uuniiu Auautadadasiadiwnninvesiiu ameslensifinuazaileSiaalys
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Rock classification, macrostructure properties of rock, stereographic and
spherical projection for structural geology, deformation and strength characteristics of
jointed rocks, and stability analysis of slopes in jointed rocks; Principles of continuum and

fracture mechanics applied to the origin and physical behaviors of rock.

0.455  vgufugiinamans 3 (3-0-6)
CE455 Theoretical Soil Mechanics

RN LreAnE 18,351
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Prerequisite: Have taken CE351

Stress and strain concepts; principal stresses and strains; invariants; octahedral
stresses and strains; special matrices; plane stress; plan strain; stresses and displacements in
soil mass as elastic body; yield criterion, theories of failure; plasticity; effect of wall

movement surcharge on lateral earth pressures. Bearing capacity and stability of slopes.
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18.456 NM3USUUTIAMAINYBIAY 3 (3-0-6)
CE456 Soil Stabilization

AUsFUneU: LABfAne 28.351
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Prerequisite: Have taken CE351

Introduction to engineering ground modification; Classification of ground
modification techniques; Mechanical modification; Principles of soil densification; Drainage of
slope; Preloading and the use of vertical drains; Chemical modification; Modification at

depth by grouting; Soil reinforcement

28.457 wamam%maﬂﬁuﬁugm 3 (3-0-6)
CE457 Fundamental of Soil Dynamics

dafunew: eAny 18.353
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Prerequisite: Have taken CE353

Fundamentals of vibration; Wave in elastic medium; Properties of dynamically
loaded soil; Compressibility of soil under dynamic loads; Foundation vibration; Dynamic
bearing capacity of shallow foundation; Seismic stability of embankments; General

characteristics of earthquakes; Liquefaction of sand; Standard codes of dynamic in

geotechnical engineering; Vibration reducing of foundations.
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19.458 NM3UTENUANNINUAYNITAIUANAA TN TUAY 3 (3-0-6)
CE458 Quality Assurance and Quality Control in Earth Work

TIAUNDU: LABFAnYI 18.351
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Prerequisite: Have taken CE351

Review of materials, construction equipments, construction methods, and
standard testing used in earth work construction; Responsibility and authority; Construction
specification: testing frequencies, acceptance/rejection criteria, compatibility, and corrective
action; Preconstruction activities and material evaluation; Activities during construction and

post construction activities

PUINIYIAINTTUATN AL AT VUAS

WaA6E  mMIleTgEnsIaskavauUaensdieiey 3 (3-0-6)
CEd64 Introduction to Traffic and Safety Data Analysis

AUIAUNIL: LABfnel 18.261

n1sUseyndkarldimalinneadiiiunisfinyiaulaenfiereinsasnasuInsg 1uAY
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Prerequisite: Have taken IE261

Application of analytical and statistical techniques to traffic safety studies,
hishway safety standard, data requirements, safety enhancements, and other transportation

engineering analyses.

28.465 IAINTIUNITATIAT 3 (3-0-6)
CEd465 Traffic Engineering

NOANTIU BALNYBYNITITIVF AUULAE SIUNIVUE LIAINITAUNIG LazAIIUE1Y
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Behavior and theory of traffic, roads and vehicles; Travel time and delay; Traffic
volume and traffic flow; Road capacity; Traffic control devices; Design of traffic signals;

Traffic operation and control.

29.466 N3N S VUE U B9 3 (3-0-6)
CEd66 Urban Transportation Planning

nsvuAIiuNITRIULAsEgRaLazdIny n1suudalaedBn1sene 9 Wi n1eauu nesali
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Relationship between transportation and economical and social development;
Transportation by highways, railways, air, sea, pipelines, and belts;, Process of urban
transport planning; Travel-demand forecasting; Trip generation, Trip distribution, Mode
choice, and trip assignment; Transport-land use models; Urban transport technology;

Evaluation of transport investment.

28.467 PN TUNLOUULASNNTOBNLUY 3 (3-0-6)
CEd67 Pavement Engineering and Design

IUsAUReU: efnYl wseRnwINTauiy 18.361
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Prerequisite: Have taken CE361 or taking CE361 in the same semester.

Pavement structures and pavement types; pavement components; traffic loads;
proportion and behaviors of elastic and viscoelastic materials; determination of displacement,
stress, and strain; fatigue resistance and pavement life; design of flexible pavement; design
of Portland cement concrete pavement and joints; pavement drainage; skid resistance of

wearing surface; pavement evaluation for maintenance.
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0.468  szuvvudsSaRsesledy 3 (3-0-6)
CE468 Introduction to Intelligent Transportation Systems
aufilosiudstumaluladadslvafildludunisouds mmsussgndldszuuauds
Saseuifioifiuyszansamludunisasas duanuvaends dun1sdants uazdudwindon
UssiiuAenfussuurudssanioy
Backgrounds of advanced technologies for transportation systems; application of
intelligent transportation system for mobility, safety, management, and environment; issues

in intelligent transportation system.

28.469 NFUTEHUNANTENUVBINITITIRS 3 (3-0-6)
CE469 Traffic Impact Assessment

TIAUNDL: LABFANEI 18.361

Blunsiasen wagnseuaun1seng 4 dednriin1sussiunansenureInisesasuL
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Prerequisite: Have taken CE361

Analytical methods and procedures used for preparation of traffic impact
assessments on adjacent road networks for new developments, new roads, interchanges,

highway expansions, intersection improvements, and traffic caused by road constructions.

w.564  Fensdedulannaesugenans 3 (3-0-6)
CE564 Economic Decision Methods

nsUszgndldLwIAnmaAsegmans nsusmsiasnsdnauladussuuimnssuvuds
M5IATIEENNTATL MFIATIERTIA MTesesinnuidsdlunisamu msdndulanielda
Fee nMsleTsinansenuvestadesiig 9 lun1sasnu

Application of economics in decision-making process to transportation systems,
investment analysis, pricing analysis, impact analysis, and transport policy as it relates to
social, Decision making under risk, economics and environmental issues, legislative actions

affecting transportation issues.
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w565 weluladlunuduma 3 (3-0-6)
CE565 Pavement Technology

dedunew: efAne 18.221

AnvfanuaifvesTagdums mssenuuuwarnsdanistums Tnediufanseenuuy
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wazumnssufiieafuiandumsiiansnsatindssndlilumsu fiRnuldase

Prerequisite: Have taken CE221

Study of properties of pavement materials, pavement design and management.

Emphasis is placed on long-life mechanistic-empirical design of flexible and rigid pavements

and practical applications of pavement technology innovations.

NUINIYIAINT TULMAAIUN

WATE  AQUANEAIUNITUIMITIANITNTNINTUN 3 (3-0-6)
CE474 Laws for Water Resources Management
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Introduction to law, related domestic and international laws and acts for water
resources management. Alternatives and measures in using laws to relief problems and
conflicts in water resources management at local level, river basin level, nation level, and

international level. Roles of government organizations and privat organizations in water

resources management. Case studies concerned both in domestic and international levels.

28.475 N1990NLUUNINIAINTINTAFAARS 3 (3-0-6)
CE475 Hydraulic Engineering Design

IUIAUNIL: LABAnY VIRANYINTaUAY 18,372
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Prerequisite: Have taken CE372 or taking CE372 in the same semester
Application of fluid mechanic/ hydraulic principles to study and practice of
hydraulic engineering; piping systems; water hammer; pump and turbines; open channel

flow; design of reservoir, dams, spillways; hydraulic models, drainage system.

w476 Smnssnildau 3 (3-0-6)
CE476 Groundwater Engineering

mawndeuiiveshléfiu aumadseyiusdmsunsivaveniléiy vamansvaniily
Funvuasi vamanivesldiuuuulingg nnsgndivesindy nénnadesiuveanisliine
adnrmansiieudtaymmesuildnu

Groundwater movement; differential equation for groundwater flow; Steady
state groundwater hydraulics; unsteady state groundwater hydraulics; Saltwater intrusion;

Introduction to numerical solution to groundwater flow problems.

0.477 N1TUTMTIANITUAL AN UTZUUNTNEATUN 3 (3-0-6)
CE4r7 Water Resources Systems Planning and Management

N192719HULATINS mﬁLﬂiﬂ3ﬁszuuajm§waﬂmﬂmﬂmEmﬁﬁfhaaﬂ N158BALUY
Desturesesdtsznouediasinms melinsesimaasugenans n1susmsdanisilussuug
Tnenss1ans smuaugrafuih nadfnu

Project planning; basin system analysis of planned project by modeling;
preliminary design of project components; economic analysis; water management on basin

systems by modeling; reservoir rule curves; case studies.

PUIAIVIAINT TUAILINA DL

28.383 ANTINALIASaLLAENNSTANTS 3 (3-0-6)
CE383 Environmental Engineering and Management
LLu’aﬁmﬁugmﬁLﬁ'mﬁﬁaﬂLLazé’uﬁuﬁ‘ﬁ’Umaﬂswm?iﬂLLmé’aﬂuymuaqmﬁmmiu
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Basic interrelating effects on environmental in terms of environmental
engineering aspects; An analysis for decision making in environmental protection programs;
Public policy and action; Arrangement of organizations and institutes related to
environmental management including their structures and roles; Policy development;
Management approaches and program implementation; Case studies of specific

environmental protection.

19.484 nsguIAvIatueIAg 3 (3-0-6)
CEdsa Building Sanitation

FudsRuneu: @ould 1w.271
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Prerequisite: Have earned credits of CE271

Fundamentals of Building Sanitation; Law & regulations; Design of building water
supply (hot, cold & drinking water), Pumping system, Design of building drainage and vent
systems, Storm drainage system; Fire protection system; Building water treatment system,

building wastewater treatment system; Solid waste management in building

28.485 IFINTIUNTUTEUMALNITOBNWUY 3 (3-0-6)
CE485 Water Supply Engineering and Design

JsAuneu: a@aula 18.381
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Iﬂiqa%fw%’uﬁmazamﬁguﬁw danamsmasdainiudi dwmnagnou denses dedudanasiu n1s
NauruLazeonuUUlssURERUSEUY N3eenLUUSEUUTIELN

Prerequisite: Have earned credits of CE381

Sources of public water supply, population prediction, water demand
estimation, design of raw water intake and pumping station, rapid and slow mixing unit,
sedimentation unit, filtration unit, disinfection unit, planning and design of water treatment

plant, design of water distribution system.
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18.486 nseenuuUImnTsut LY 3 (3-0-6)
CE486 Wastewater Engineering Design

FdsRuneu: @ould 1v.381
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Prerequisite: Have earned credits of CE381

Flow rate and wastewater characteristics, design of combined and separated
sewers, pump and pumping stations, design of facilities for physical, chemical and biological

treatment of wastewater and disposal of sludge.

10.487  msdansveryalssuaynsinduinlglug 3 (3-0-6)
CE487 Solid Waste Management and Reuse and Recycling

Matinyanes, USunauareddusznauveyarosyuau NMSiNUTIVTINYaNes N15UuE
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Solid waste generation; Quantity and composition of solid wastes; Waste
collection; Solid waste transportation and transfer station; Waste separation and recycling;
Final disposal; Composting; Incineration; Land filling, Resources and energy recovery from

solid waste; Integrated solid waste management; Organic waste reuse and recycling.

19.488 NIAIUANNANEBINALALNITEBNLUY 3 (3-0-6)
CE488 Air Pollution Control and Design
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Effects of air pollution; Air pollutants; Mobile and stationary sources;
photochemical smog pollution; Meteorological aspects of air pollution; Plume rise and

plume distribution; Air pollution control technology; Air pollution control regulation and

standard; Sampling and analysis; Design of air pollution control system
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18489 nMslaTsinansznudsnadenlunudienssy 3 (3-0-6)
CE489 Environmental Impact Assessment in Engineering Works
LUIRALAZEIAUTENBUTBITEUUTINA N5 IRTIeinansznuaIndexlulsendlne
FupeunTiszinansenudanndey mi‘v‘hmamaﬂiwuﬁﬁaiaqmmwmmﬂ, W89, LaZAMAIN
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ATvEUAMANAIAGN mnudiuSsrrinumsiiAmnssuuastadensindunnden
Concept and organization of ecosystem; Environmental Impact Assessment (EIA)
in Thailand, EIA methodology; Prediction of impacts from engineering works: Air quality,
Noise, Water quality and its environmental impacts; Public participation; Mitigation of

environmental impact; Environmental quality monitoring: Interrelationship of engineering

aspects and environmental parameters.

MM INgUlAvLaziTa iy

28.295 NSPEULUULaZNINTNNIIMNTTY 3 (2-3-4)
CE295 Graphics and Drawings in Engineering
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The importance of drawing, tools and methods, line drawing, lettering,
dimensioning and tolerancing, applied geometry, picture defining and details; Orthographic
theory, freehand, sketching, pictorial, cross section picture, anxiliary views, detail and
assembly drawings, drawing by computer; Principles of construction drawing and

infrastructure drawing. Symbols for construction materials and welding. Architectural

drawing; Power electrical, mechanical, and sanitary system drawings.
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18.494
CE494

18.495
CE495

18.496
CE496

MaiAmenINAINTsulesI 1 3 (3-0-6)
Special Topic in Civil Engineering |

FvsAunew: Anwisigdndauluanailidesnin 50 wiein
witefhihaulamdmnssules

Prerequisite: Have taken at least 50 credits of compulsory major courses.

Lectures on topics of current and interesting issues in civil engineering.

WvfiLAYIAINTIULYS) 2 3 (3-0-6)
Special Topic in Civil Engineering |l

UsAUNOU: LABAN®YI 18.494

wdaiivraulanisimnssules)

Prerequisite: Have taken CE494

Lectures on topics of current and interesting issues in civil engineering.

NseulUsunIUeIngdmsuimnsles 3 (3-0-6)
Object-Oriented Programming for Civil Engineers

FudeRuneu: WeAnY) IN.101
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Prerequisite: Have taken CN101

Object-oriented programming and software development for civil engineers.

Topics cover basic concepts of object-oriented programming such as: class, object,

encapsulation, inheritance, polymorphism, and abstraction; good programsnming practice and

software development process; and case study on civil engineering software development

projects.
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10.497 gy seRugdniugaamnssuneasng 3 (3-0-6)

CE497 Introduction to Machine Learning in Construction Industry
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Importance of Machine Learning in civil engineering problems. Machine Learning
in modern civil engineering. Python Programming. Linear regression. Supervised Learning.
Convolutional Neural Networks. Unsupervised Clustering. Effective Data visualization.

Application of Machine Learning in Problem Solving in Construction Industry.

18498 wialulagansaumadniuiainssules) 3 (3-0-6)
CE498 Information Technology for Civil Engineering
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Introduction to information technology: skills, concepts, and capabilities; Classify
of information; Analysis of numerical information; Information technology project
management and strategic decision-making; Application of information technology in

engineering and E-commerce; Digital law fundamental.

19.499  NITUIUNITOBNLUULAUTEUUAN 9 lueens 3 (3-0-6)
CE499 Design Processes and Services for Buildings
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Fundamental concepts of design process in conformity with utilities and services
of buildings Electricity and lighting systems, Sanitary and plumbing systems, Fire protection
equipment and systems, Telephone and information technology systems, Ventilation and
air-conditioning systems, Vertical transportation systems such as lift and escalator, security
and automation systems, Energy conservation in building, Impact of energy usage on

environment, Utilities management in buildings.

0.594  YIAININIAUIAINsules) 3 (3-0-6)

CE594 Integrated Sciences in Civil Engineering
Huimirysannsismesimidmnsaileslngliinmdenlsmininiugumedu

AAINTTU AWM AIUATIAATIZIALAZ NITODNUUUNNAUIFINTINLES Inee1dunsalfne
Integrated Sciences between civil engineering fundamental sciences and civil

engineering design sciences by using Problem Based Leaning as case study.

19.595  anuiiUesrumamuni s dmnsunine 3 (3-0-6)
CE595 Introduction to Real Estate Development
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An overview of the real estate development business for today and in the
future, Overview of all principles related to the real estate industry with emphasis on Legal
Environment and site selection of Real Estate, Appraisal Process, Market Analysis, Real
Estate Transactions and finance, Development constraints which affect real estate

development

28596 nsUszendlddayaussivgiununimnssules 3 (3-0-6)
CE596 Application of Artificial Intelligence in Civil Engineering
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Development of artificial intelligence; Variety of application of artificial
intelligence in various fields of study; Mathematical models in civil engineering; Application
of artificial intelligence in civil engineering, case studies, trend of artificial intelligence in the

future.

18.597 waﬂsz‘vmsuaamiLﬂﬁEJuLLiJaqaﬂnsqﬁmmﬂIaﬂﬁﬁ@iamumﬁmﬂisﬂam 3 (3-0-6)
CE597 Impact of Climate Change on Civil Engineering Projects
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Climate change; Introduction to impact of climate change; Impact of climate

change in Thailand; Impact of climate change on civil engineering projects; Design and

adaptation under climate change situation; Case studies.
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1M2.100  38535UdmTUTIAINT 0 (0-0-0)
TSE100 Ethics for Engineers
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Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members. Potential
problems that may arise are studied along with possible ways to prevent them from

occurring and ways to deal with them once they occur. Grading is in S or U.

19.202  NAAEATIAINTIY - dDRUAEAS 3 (3-0-6)
CE202 Engineering Mechanics - Statics

FudsRuneu: @ould m.133

FEUUVDILTS NURIUIAY WSIENG AUADVDILLIY wazrlulua ﬁmfjuéﬂmwaﬁmq
Audnanang Auda nquiveuulila Tuwudanudosvesiiud msdssyndaumsannaity
Tassadrsuaziaiosdng a1y arwfidesiulunisiinsginlumuddn wozusudou auia
nnszilagldnanvesnualon mmifﬁmﬁuﬁmﬁ’uwamam%

Prerequisite: Have earned credits of SC133

Force system, Newton’s law of motion, Resultant; Equilibrium of forces and
moments; Centroid, Center of mass, Center of gravity; Theorems of Pappus; Moment of
inertia of an area; Application of equilibrium equations for structures and machines; Beams,

Introduction to bending moment and shear; Friction; Virtual work; Introduction to dynamics.
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28.211 N1581579 2 (2-0-4)
CE211 Surveying

Ya v

Wﬁﬂﬂ’]ﬂﬁ@ﬂﬁusﬂﬂﬂﬂ’ﬁﬁ’ﬁ’lﬂ Vli]‘iﬁiﬂ?i’?@LL’ﬁ%ﬂ’J’]&IF"la’WﬂLﬂg’EJULLaSﬂ’ﬁU%JULLﬂ‘Wﬂﬂ
NseuAIesfiedaThily mstnsveruasnisdrsiadelsuasidufie nsdrsadelfizwnuil n1svi
sesumsldndlnafilucudisg nmsvhssduiiuiidasuinuasiuiigaeing nmsfuaiiuiivay
U31nns mevihnsseumendesinyuuasldszuuaniis mafuseasdeanasuuaznisia n1svi
isé’fuLﬁu%ummqmasmiﬁﬁs'gmﬁaﬁwLLmuﬁQﬁﬂizmﬂadNamﬁm MIMOLTAMUALIUTI NN5I
PEASAY) ﬂﬁ’WUENNiE]Uﬂ’liL"dUEJULLNUﬁ N1 UILATINTLAVLUINIINGDY total station N152719LAY
LTIUKATLUIAEaf1e 4 MIduInnuRulasunuianaian Mé’ﬂmsuazm’mﬁﬁaaﬁwm
photogrammetry 33n53luniausda LLasﬁugmsswmaLﬁw

Introduction to surveying; Principle of measurement, error, and mistake; Chain
surveying and reconnaissance surveying; Levelling and trigonometric levelling; Route
surveying; Profile and cross-sectioning; Theodolite and traversing; Stadia surveying;
Measurement of horizontal and vertical angles; Data adjustment and correction; Error
propagation; Directions in surveying; Compass surveying; Plane tabling; Topographic mapping
and contouring; Tacheometry; Triangulation and Trilateration; Volume of earthwork; Mass
diagram; Horizontal curves; Vertical curves; Introduction and basic principles of

photogrammetry; Fundamental of remote sensing; Basic Global Positional System

19.490  dunumalulagnisneasisgalng 0 (0-3-0)
CE490 Seminar on new construction technologies
Junsindubitdnfnwi3dnAuainimsziiansalinseanunazinauesenused

v v A

Uszgulniilovasieafumeluladnsnoatagelmi TnstnAnvidudidenideinuesaulann
dunuaviauegnusiefid1Usy Y

Students are trained to research, analyses, discuss, and write reports for the
topics regarding new construction technologies. Students may choose the selected topics or

their topics interested and have to present their works in the class. Each student requires to

submit a report and makes a presentation.
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AZLLUY |Scoring| % AZLLUY
Wy | Band | Score |Uszudiu
e 1 NM51U199ANT 120 22
1.1 muhesAnsiagfinseauas 70 2 20 14
1.2 MIMiuguaBIAnswazAUSURAYOUR FIA 50 2 15 8
VWA 2 NAYNS 85 9
2.1 m3dmvinagns a5 2 10 5
2.2 nMsunagnsluufua 40 2 10 4
nUIN 3 gNAN 85 11
3.1 \dequesgnan 40 2 15 6
3.2 AN HUVDIGNAT 45 2 10 5
VWA 4 NMTIN MITUATIER UAZNITIANTTAINS 90 14
4.1 M50 MTBATIN kasnsUTulTmansAliunsvedasdns | 45 2 15 7
4.2 NFIANTANTAUNA UALNITIANITANS 45 2 15 7
nUIN 5 YARINT 85 15
5.1 @NMNWINABUVDIYARINT 40 2 20 8
5.2 ANUENHLYBIYARING 45 2 15 7
4 6 sTUUUUANIs 85 13
6.1 NTTUIUNTYINU 45 2 10 5
6.2 Useavinaven1suunnng 40 2 20 8
NUIN 7 WAANS 450 41
7.1 HadnSIUNEAfUTuaENITUIUNT 120 2 10 12
7.2 WadwsAugnA 80 2 10 8
7.3 HAGNEAUYARAINT 80 2 10 8
7.4 HATNEAUNNTUIDIANTHATNNTIAUAKABIANT 80 1 5 i
7.5 HATNEAUNTRULATAAN 90 2 10 9
AZLUUTIUNLINNTEUIUNIT (Process Scoring Band 1) 84
ATLUUTINNLINNAANG (Results Scoring Band 1) 41
AZLUUTINYDIMUIEU (Early Development 0 — 275) 125
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Journal of GEOMATE, 15(51), pp. 240-251.
Poovarodom, N., Chamlagain, D., Jirasakjamroonsri, A., Warnitchai, P. (2561) Investigation of
site effects in Kathmandu basin from array microtremor observations. 11th
National Conference on Earthquake Engineering 2018, NCEE 2018: Integrating
Science, Engineering, and Policy, 12, pp. 7693-7702
Pagliaroli, A., Aprile, V., Chamlagain, D., Lanzo, G., Poovarodom, N. (2561) Assessment of
site effects in the Kathmandu valley, Nepal, during the 2015 Mw 7.8 Gorkha
earthquake sequence using 1D and 2D numerical modelling Engineering
Geology, 239, pp. 50-62
Htwe Zaw, S., Ornthammarath, T., Poovarodom, N. (2562) Seismic Reconnaissance and
Observed Damage after the Mw 6.8, 24 August 2016 Chauk (Central Myanmar)
Earthquake. Journal of Earthquake Engineering, 23(2), pp. 284-304
Jirasakjamroonsri, A., Poovarodom, N., Warnitchai, P. (2562) Seismic site characteristics of
shallow sediments in the Bangkok Metropolitan Region, and their inherent
relations. Bulletin of Engineering Geology and the Environment, 78(3), pp.
1327-1343
Thamarux, P., Matsuoka, M., Poovarodom, N., Iwahashi, J. (2562) VS30 seismic microzoning
based on a geomorphology map: Experimental case study of Chiang mai,
Chiang rai, and Lamphun, Thailand ISPRS International Journal of Geo-
Information, 8(7), 309.
Chaiyasarn, K., Ali, N., Phuphasuwan, P., Poovarodom, N., Joyklad, P., Mohamad H., Zhou,
M., Hussain, Q. (2564) Flexural behavior of natural hybrid frp-strengthened rc

beams and strain measurements using botda. Polymers, 13(20), 3604
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TECHNIQUE. Engineering Journal of Research and Development, Vol. 32 No.
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UAZIUTTUUAN 9 Tueians UAZIUTTUUAN 9 Tue1Ans
98.594 YSAMINGNUIMNTIN 3 (3-0-6) [78.594 Ysaun1sneenudannssy 3 (3-0-6) | USuiwndeduneu
s lusn
29.595 arwdifesdumediuns 3 (3-0-6)|18.595 avufifesiumediiums 3 (3-0-6)|audn
WAL IMIUNTNG WALBF N IUNTNG
- 18.596 NsUsEenaliUya 3 (3-0-6) [ Wauiiyl
UsgRugnuanumalrnssules

«
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GRIGRPRICITRIEN

- 18.597 wansEyuveInsLUALY 3 (3-0-6) | WAy
LLUmamazqﬁmmﬂiaﬂﬁﬁeiamu
maIrnssulesi
3) AYuAaNLEI 6(3) AvABNLES 6

o =2 A =3 a A4 |

Jn@Anwranuisadendnwdvlante nedy
183910 T5FEIV IR ST 200 FUlU Ala
aauluumIngdesssuaans Wuivdenas

laitlosnin 6 wieds

U = A = a @ v )

YnAnwranunsadend@nwinlante Lag 1
1839 NTsHEIVIR A SEAU 200 JulU 7
Wageuluuning1dusssuaians 1Juian

denuaslitesnin 6 viiein

v
a a

11) seAnlunangasiniUasauliinends/
ANY/NMATYYMANERTDURDINEEY

28.100 58555UFMSUIAINT 0 (0-0-0)

28.202 NAFARNSIAINTTY - 3 (3-0-6)
aAdmgrans
18.221 namansuadkde 1 3 (3-0-6)

11) sednlundngasiilaseuliinends/

ANZ/NMAIYYMANGADUAB NS BY

272,100 A3u535NdMTVIMING 0 (0-0-0)
18.202 NAFENSIAINTIY - 3 (3-0-6)
annuAEnS

19.221 namansvoduds 3 (3-0-6)
28.490 dunumalulad 0 (0-3-0)

nsneadegAlu

YSusaian

AR

'
v A a

UYIUIBIN

ey
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A1ANUIN 3

mseiisuMgInlundngnsiAnssumansingin a1wn3vdenssules

AUU W.A. 2561 AU aUU W.A. 2566

51839 TunAngns W.A. 2561

51839 TUnANgNT W.A. 2566

sedvidieuld

A.111 Lma@é’awﬁugwu

A.112 L15AdalAT ez LARRaUsEENA
A.214 aun siseuus

M.133 Wanddusuiensg 1

W.134 Wanddmsuiens 2

M.173 UfiRmaaiiiugu

.183 YR sWAnddmsuians 1
W.184 U URNMWANddmsUImng 2
2n.100 NSIANIAINTIU

29.100 A3U5INAMIUIAINT

10.121 A 3mnssu 1

18.202 NAMENSIFINTIN - ANBAERNS
18,212 UJUAN15n15d1599

18.213 NSENANTINNAEUIY

18,221 naFansvasuls 1

18.223 MTUATITALATIASNS 1

18.231 ABUNIALAYIANNDEINS

18.232 UfjURn1smaaeuTannease

18.271 nadansvadiradnsuiAinssules)
18.272 UjdRn1snamansvadlva

18.295 MSTguULULLarnIIAnmAmngsy
18,321 MTAATILALATIES 2

18,331 MseenuwuUlATIEssABUASALESLWAN
18,332 mseenwuulassainsliaglassadavan
198341 IAINTTUNITABASIATNITIANIT
18.352 UuRn1sugiinasnans

28361 FFINTIUNITN

18.362 T@AN1IN4

18.371 @NNIAINTTY

28372 AFNTINVAAIENS

18,381 IINTIUNSUSETUIMAYEIAUR

19.382 U URNsIMmnssunsussuagguivig

(3)
(3)
(3)
(3)
(3)
(1
(1)
(1
(3)
(0)
(3)
(3)
(1
(1
(3)
(3)
(3)
(1)
(3)
(1)
(3)
(3)
(@)
(@)
(3)
(1)
(3)
(3)
(3)
(3)
(3)
(1)

sre3iiiieuld

A.111 Lma@é’a'ﬁugm

A.112 15ANIIAT LA LARATAUTEYNA
A.214 aunsiseyius

W.133 Wanddmsuiang 1

W.134 FEnddmsuiang 2

W.173 UftRmaiediiugiu

M.183 UJURMsHENddwsudans 1
M.184 YURnsHENddmsuieing 2
21.100 NS1WNIAINTIU

271,100 353U NSUIAINT

10.121 Jan3rminssy

18.202 NAMENSIFINTIN - ADNBAERNT
18.212 UFURN15n15d153e

28.213 MSENENSINAEUIY

18.221 Naf@nsIoILde 1

28.223 MTIAATIEULATIESN 1

18.231 ABUNIALAYTANNDAIN

18.232 U UAnsvaaeuianneasng

18.271 nadansvadivadmsuiainssules
8,272 UjuRn1snamansvadiva

18.295 MSBguLULLaznINAnmAImnTTY
19,321 MTIATILLATIESN 2

18.331 MseenukuulAsIEs1aRBUNSALESUWIAN
19,332 mseenwuulassaisliiaglassadranan
18,341 IAINTIUNNTNDASIUALNITIANT
18.352 UiRn1sugiinaenans

18,361 FFINTINNTN

18,362 JaAN1IN1

18.371 NNIAINTIY

18,372 IFNTIUVAAIERNT

28,381 ennssunisUsyiiuaziinige

18,382 U URn153mInssunsussuazunde

(3)
(3)

(3)
(1)
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28.390 HnaumIdInssulesi (1) [29.390 Hnaumaldingsulesi (1)
18,414 N1SANTIVELNUNAMEIENI9INA (3)|28.414 NMSEITIARIYBHUANNALNIBINA (3)
29.415 walulagnisdnsna (3)[29.415 waluladgnisdnsia (3)

28.424 A1591999LAENATIANITNABDILUUTIaDY (3)

=

28.424 11591889LaEMATIANNTNABBLUUTIaDY (3

Tassaradosdu Tnssasradosdu

19425 NS EAlATIE9lAeIBIUR3 NG (3)|28.425 MIAATIEAATIES 19 LAEIBIUAS NG (3)
28.426 wamanslasaaseiiugu (3)|10.426 Warnanslasvaeiug Y (3)
20,427 Tlllusdoawudidedu (3)|20.427 Flwllusodundiiodu (3)

28.428 MsUsydlukazasigauanmlas@Esalowy  (3)

=

28.428 NMsUsziiukarnsivgavanmwiaseasalewy (3

18,429 WoRnssuwarmssenuuUlasEiavdntugs  (3)

=

18,429 WoRnssuuarnseanuuulasEsumandugs (3

28.435 N199DNUUVATNIU (3)|19.435 NMTRBNLUVATNIU (3)
18.436 WAlulagrouninussend (3)[78.436 waluladrounInusvens (3)
18.437 N15ODNUUUABUNIADALLSS (3)[18.437 NM5OONUUUABUNINDALT (3)
28.438 ANT9DNLUUBIAS (3)[19.438 N159BNLUVDIAT (3)
18.439 WAlUladn130aNLUULAENITNDEASIS (3)[198.439 wAluladn150onLUULAENNTNDAT (3)
Tusudmnssulest Tusdmnssulesn

18.444 nM3naesasauwmAluNuIAnITulesn (3)[198.444 mMsdnassasauwmaluuImnITulesn (3)
198.445 N15UTENIUTIANNUABAT S (3)|29.445 NMSUTTUUTIANUNBEASS (3
18.446 NMIAIUANHALATIVNUNDATI (3)[98.446 MIAIUANLALATIVNIUADAITN (3)
18.447 M3dnnsiA3esshsnaneadn (3)|18.447 Msdan1siedesdnsnaneadie (3)
18.448 aunn wazruvasnduluauneadne (3)[78.448 @unn wazAuUasnsdeluauneadie (3)

=

18,449 ngvnglundmnssuneasiwasmIdnns  (3)[1e.449 ngranelunidmnssuneaiiuasnsdanms  (3)

18.454 nafanivesiiuilawiuy (3)[8.454 naransveiulewu (3)
18.456 MIUTUUTIRUNNURIAU (3)|78.456 MUTUUTIAMUNNYDIAY ©)
18,457 WaAERSVRIRUNUFIY (3)|18.457 WaMANTUBIAUNUFIY (3)

=

18.458 NMIUSEAUAMNNUAYMIMIUANAMANIUAY  (3) [28.458 MIUTEAUAMNNLAYMIATUANAMMNIUAY  (3)

19.464 MTAATILINTITATHAEANNUADAN BTN (3

=

19,464 MTNATILINTITTUAEANLUADAN LU (3

18.465 AFNIIUNTIIII (3)[18.465 AAINTTUNITITIT (3)
18.466 NMFIUHUNTVUETIULEIDY (3)|28.466 NMIAUNTVUET LB (3)
28,467 AAINISURUOUULAENNTEBNLUY (3)| 28,467 FrnssuUUULAENSERNLUY 3)
20,468 syUUILaSInSovL TRy (3) 29468 szuvIUEsTIRsToEY (3)

18.469 NMIUTEHUNANTENUVDINITITATT0IAU (3

=

18.469 NM3UTEIHUNANTENUTDINITITIAUBIAU (3

8.474 NAUANBAIUNNTUSNIINNIINTNEINTIN (3) [28.474 nMUBFUNITUIMISIANITNSHEINTN (3)
18,475 N13PRNWUUNIAINTTUTAAERNS (3)|78.475 NMSDONRUUNIIFINTTUVAFAIERNS (3)
28.476 AAINssuLeAUY (3)|18.476 Fenssutnlanu (3)

18,477 MIVIMITIANTUAL AN UTEUUNT NN (3)

=

28,477 NMIUIMTIANITHAZINUNUTZUUNTNEINTU (3
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18.484 mﬁLﬂﬁzﬁwaﬂism?mamﬁau (3
18,485 MSUIMFIANISNTIFNTSUALINE oY (3)
18.486 MIauIAvIalueIns (3)
128.488 3AINT5UN15UTZUMEZNT9DNLUY (3)
26,489 MIBBNLULAAINTSULLEY (3)
18.491 Fuuu9IFnssulesn (1)
18.492 1Asaumaiangsulest 1 (1)
19.494 FdefilAeiAINgsulesn 1 (3)
18.495 WdafilAwnNAINTsUles) 2 (3)

=

18.496 MaBpulusunsudeingdmiviensless (3

28.498 wialuladansaumegmsulainssulesd (3)
19.499 NTPUIUNINTOONLUURAZNUTLUURT 9| (3)
Tuenans

=

18.544 MFIATIEIILATEgMaRsuasnsiindula (3

d1msulasanIsnedsna

8.564 F5n13AnAUlaNLATUEAEAS (3)
28,565 inAluladlunuiums )
18,585 NIAIVANNANDINIALALNITEDNIUY (3)
18,593 anfafnuimnssules (6)
18.594 Y3UINIINUIAINTTHlES (3)

18.595 ANuSUBIsunInuNMsHRLedmInINe (3)

79.261 @dFIAINTI (3)

28.489 mﬁmiwﬁwaﬂiswuﬁnLLmﬁau
Tusuwienssy

18,383 NFUSMISIANIIMBMNTTUEWLINE Y

18.484 M3av1ALIalueIAs

28.485 3AINT5UNN5UTEUMALN1T90NLUY

18,486 NN3EENLULAMNTSULNEY

28.491 FUUu9IFINsUlesn

28.492 1A599UnaIAINTsules)

28.494 WdefiAenIAInssulesn 1

28.495 WidafiAen1iAInssulesi 2

18.496 Madsulusunsudsingdmsuiansles

198.498 wialuladasauwmadmsuiainssulys)

18,499 NTTUIUNMINTODNLUULAZIIUTZUUAN 9|

Tuonens

8.544 MTBATIBINNAATEFAERSHALNSAnAUTa

dmsulasanisneasis

18.564 FBMsdndulamaasugmans

18,565 wieluladlusnuduma

18,488 MIAIUALNATNYINIALAZNITBONHUY

28.592 msinanulidndnauimnssulesissezen

18.594 Y3aN1NNRUIAINTSHles

28,595 Anufiosumednunsianedmniuning

19.261 @0FIAINTIY

(3)
9)

(3)
(3)
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sedviiieulild

29.100 A3U55INEMIUIAINT

18.201 WWHULUUANTUNUIUIAINTTULYE
18.203 AdamansUssgnadmsuiainsles
28.211 N15d1579

18.222 naansvelaszend

18.351 Ugiinadans

18,353 MINTTUFIUIMN

18.455 5383AINTTU

18,487 N0NLULAMINITNAWINGEY
18.493 1aseumaianssulys) 2

18.497 MyUsvendldnauiiumesluimnssules

18.584 FFINTTULALNNTIANNTVLTYANRY

(0)
2
(3)
(3)
(3)
(3)
(3)
(3)
(3)
2

(3)

sedvriiieulild

2m.101 inalulafansaumeasilvidowy
18.201 Ingilivreniimesuarinemanideya
dmsuimnssdles

18.211 M550

18.251 5503MNTIY

18.351 Ugiinaeans

78.353 AINTIUFIUIIN

18.455 Nl Ugiinacans

18,487 Nsianisvezyaosuaznisnduinlglu
18.490 dununnalulagnisneasieall

o '

18497 Yayaysehvgdmsuanaivnssunoasng

o«

18,531 walulagrauninasudule

28,532 walulagmpunindnsunisnaunegadagu

a ¢

18,596 MyUszenalilaanussuvgiuaums
AAnssulesn
28.597 HansENUvDINIslasuLUaIEN1IY

nliemalanfidrsnumaInssules
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MAKUIN 4 ANUFIAARDIVDINAANTNNTITEUT UATNITORNUUUNANGAT

5187397 NAAWSNSIS8UTVamEaNgAS (PLOS)
AR AUTINYE AIURIUSIT | AIUANEAITYAAR
(Knowledge) (Skills) (Ethics) (Character)
K1 S1 S2 E1l c1 c2
1) AAnwialy
1.1) wureanuvinulanuazdiny
15.124 epunuiAsygng v v v
15.101 Tan 9dou wazlny v v v
15.109 wInNTIUAUNTEUINARKUTENOUNTT v v v
1.2) vaaguuisszuazinuzn1saeans
AFL101 NISAR 81U LazlTuuag9ilaN el v
@9.105 ﬁﬂwmﬁﬁamsmammﬁaﬂqw v
5.102 FIndugunienn v v v
15.106 ANUARASNATIARAYNSHDENS v v v
1.3) BAINANAAIERNT INBIAEnST wazinalulag
W.123 infiflugn v
M.101 msdeulusunsuneuineiidedu v
20,106 AILSITUNIINSNGINTTTTUIRUAL NI v v
23,107 neluladdaniosiiieTingalval v v
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5187397 NAAWSNSIS8USvamEaNgAS (PLOS)
A1UAN3 AUTinye AIUAIUSITU | AIUANEAILYAAR
(Knowledge) (Skills) (Ethics) (Character)
K1 S1 S2 E1l C1 Cc2
15.103 FAnfuanudsdu v v
15.107 vinwgAIaiunIskAUgYm v v
1.4) MUIAFUN1TUBLTINBLUNIIUIAR
U5.108 NMTHAUILAZIANTAULDS v v
1.5) ¥19AN1TUINMsAANLAZNIsIEU3AIINNSUUR
15.100 wallesiunisastlountym v v v
2) v nanz
2.1) 36111Lawwﬁugfm
2.1.1) neju%mﬁugqumaﬂn'immam%l,l,az%mmﬂ'\am‘
A.111 LLﬂa@é'a‘ﬁugm v
Al12  LSIAdiRAT kA LARARaUTEYNA v
A.214  AUNTSRUNUS v
W.133 WaAnddmiuiamns 1 v
W.134 WaAnddmsuiamng 2 v
m.173 UitRnaaditug v
W.183 UJUAMsHAnddmIvieans 1 v
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5187397 NAAWSNSIS8USvamEaNgAS (PLOS)
A1UAN3 AUTinye AIUAIUSITU | AIUANEAILYAAR
(Knowledge) (Skills) (Ethics) (Character)
K1 S1 S2 E1l c1 c2
M.184 UHURNsHANdd msUIAINS 2 v
2.1.2) nguAvINugIuMIIAINas
1n.100 AFIWNIAINTTU v v
1¢7.100 2385551 MTUIAINT v v v
2101 wialulafansaumaaielvaidesdy v v
10.121 Tan3Amngsy v
2.2) Fg AN
2.2.1) NGUYIVIAUNGIAINTTY
1) Fyrdeduluanun
18.201 Ingdemeuiiuneiikayineimansveyadmiuinnssules v v
18,202 NaFNENTIAINTIY - afindenans v
19.211 N15d159 v
19.212 UHURN19M15d1599 v v
18.213 nsAndr5InIAauIY v v
18.221 NamansuDILI v
18,223 MTIATIENLATETI 1 v
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5187397 NAAWSNSIS8USvamEaNgAS (PLOS)
A1UAN3 AUTinye AIUAIUSITU | AIUANEAILYAAR
(Knowledge) (Skills) (Ethics) (Character)
K1 S1 S2 E1l c1 Cc2
19.231 paunInkazagnaase v
18.232 UjUanmsmeaeuianneaing v v
18.251 §38IAINTIM v
18.271 namansvadinadmsvicinslesn v
10.272 UfuRnsnaransvediva v v
18.321 MTIATIEALATIFSS 2 v
19.331 nseenuwuulAssEssRUnIALESUWAN v
19.332 mseenuwuulassadslduaslasadandn v
18,341 AAINIIUNITABATUAEAITIANTT v v v
19.351 Ugiinamans v
18.352 UfuRnisugiinamans v v
98,353 IAINTTUFILIIN v
18.361 AAINTIUNTNN v
18,362 T@ANITN v v v
19371 gNNIAINTIY v
18,372 AMNIINTaEns v
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5187397 NAAWSNSIS8USvamEaNgAS (PLOS)
A1UAN3 AUTinye AIUAIUSITU | AIUANEAILYAAR
(Knowledge) (Skills) (Ethics) (Character)
K1 S1 S2 E1l Ci1 c2

28,381 3enssunsusyluaziniEe v
18.382 Uﬁﬁamﬁﬁ?ﬂiiumiﬂizﬂ’lLLﬁSﬂE’]LE‘d‘IEJ v v
18,390 Hneuyaimnssulysd v v v v
19,491 FUNUIMIIAINTIULEE v v v v
2) ¥ 1UIAUUNENUN
19.261 @nRIAINTIU v
2.2.2 NUIYNADNNIIAINTTY
ULl 1 3vnlasesumsiaanssulesn
19.492  1ATIUNIIAINTIUlEsN v v v v
sUnuUil 2 mefinauludnIndndansslesiszezend
18,592 nsRnuldvIneulaInssulessseren v v v v v
AP NFDNMIIAINTTY
NUINIVINITE1329
28.414 MIETIIMBLELTAEIEN19DINA v
19.415 wAluladn1sd1s99 v
NUINIYING B IATITNLATIEE
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S1897%1

NAAWSNSIS8USvamEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUNNWL

(Skills)

ANUDTUSITU

(Ethics)

fuANEAILYAAR

(Character)

K1

S1

S2

E1l

c1

c2

18.424

N1591ADILALNANANITNAADILUUINAD I ATIAS 1 UDIAU

18.425

AATIEALATIAS1AeATILRS NG

18.426

warmanslasasnaiugIu

28.427

s lludedudiUoanuy

18.428

A5USELULAYHSIVADUANINIASIAS 19 TR 99U

28.429

woRnssuLaYNITEaNLUUlATIEsIAMAN UG

< | < S <

PUINIVIADUNIABALNNTIBNLUULATIES9

18.435

N1IBNRUUASNIU

18.436

waluladineuninUszend

18.437

N1508NLUUADUNTADALT

18.438

NM38BNLLUUBIATT

18.439

wAlLlagN1598nNLUULazN15Naas 19U LIFINTSUles)

18.531

waluladmounIsasuLauly

18.532

WALLlagADUNIRAINSUNISHAIUNDE19898 U

< S S <

RUINIYIIAINTIUNTTADAIUAZAITIANTS

19.444

nsTnaesalsaunAluwIAINTINLEs)
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NAAWSNSIS8USvamEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

1% %
ATUNNES

(Skills)

ANUDTUSITU

(Ethics)

fuANEAILYAAR

(Character)

K1

S1

S2

E1l

c1

c2

18.445

NM5UTENIUTIANNUADEST

18.446

NNSATUANLAZATIRINUNDEAITN

18.447

N159ANISLATBIINTNANDASS

18.448

g wazAnulaeadslununeas

18.449

nvEneluuImNIsUNIsieasuazN15INNs

< <] <

18.544

GERR

NTBATIEAINILATYEAansuasnsdnduladmsulaging

< | < S <

NIV IANTTUUGH

18.454

nafansveIRuLUaInu

18.455

ngufugiinadans

18.456

M3USUUTIAMNINURIAU

18.457

WAFARNSVBIRUNUFIU

18.458

N5USEAUAMAIMNLAYNITAIUANAMANIUAY

18.464

ANFIATILIINITATIATHALANUUADAN LU DIAU

18.465

IAINTIUNITATIAT

18.466

NMSNARUNSYUEl Ui

< < ] S S <
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S1897%1

NAAWSNSIS8USvamEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUNNWL

(Skills)

ANUDTUSITU

(Ethics)

fuANEAILYAAR

(Character)

K1

S1

S2

E1l

c1

c2

18.467 FINTIUNUOUULAZNITODALUY

28.468 STUUIUAIDIRNTULLUDINUY

28.469 NFUTEHUNANTZNUVDINITATIDT

18,564 Fensfndulaniaasugaans

28.565 walulagluanusunig

< <] <

NUINIYIIAINTTHBHAAIUN

19,474 NQVIINEATUNITUSITIANITNINEINTU

18.475 NSPRNWUUINIAINTTUVAFAERNS

29.476 AMINSTUULARY

28.477 ANTUTHISIANITHALINNUTZUUNSNEINTUN

< | < | < <

NUINIYIIAINTTUFIINA DY

28.383 AFMINTIUAILINADUWLALNITIANTT

18.484 MsguIAuIatueIAs

28.485 JAIN55UN15USEUILAYN1SRDNLUU

19.486 N199NWUUIAINTINULEY

18.487 nsiansvezyaroguarnsinaunldlv

<< < ] <
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S1897%1

NAAWSNSIS8USvamEaNgAS (PLOS)

v 14
AUAINI

(Knowledge)

AUNNWL
(Skills)

ANUDTUSITU

(Ethics)

fuANEAILYAAR

(Character)

K1

S1 S2

E1l

c1 c2

1¢8.488 msmuamaﬁwmmmmzmiaamw‘u

v

29.489 ASAIATIZANANTENUAILIARDUTUITUAIUAAINTTU

NUINIVINGUNALLasHITa LAY

18.295 M WBULUULaEATINANIIAINTTY

28.494 WTaNLAYNIIAINTIULEET 1

28.495 WTaNLAYNIIAINTIULYET 2

18,496 MsWgUlUsUNTUETIngdmTuimnsles

o

18.497 JgyarseRvgdmsuenaivnnssunoasng

<3

29.498 walulagansaumad s uIAInsulesI

19.499  NITUIUNNTOBNLUULAZTINUTZUUA ﬂiu@ﬁﬂ’]i

98.594 YIUINITNATLIAINTTULEE

18.595 A Uesrumssnunsiauadnsuning

18,596 MsUsEenA bl usevgiununIininssules)

<3

18.597 HansenuveInsisuwlasannzgiionnialanfidaeanunia

Arnssulesn

< S ] S S R <

< | < <] <
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HAANSN13I38UTVaMANgAT (PLOS)

A1uAU3 (Knowledge)
K1 giSeuanansadnnmsdymmemuiainssulesils menisidenassisnisimuigay lngysannisuann1smamnssumans neieans

wazadlnmansiugy degenndus waruuldmnudinenisiauiau

auvinee (Skills)
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