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1.  wuIaAnwINall
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(Use of Computer and Information)
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(Thinking for Development)
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(Man and Culture)
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(Globalization)
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1.2 nguvInIeenlseing

203101 AMw199Ngw 1 3(3-0-6)
(English 1)
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(English 1)
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203203 A1w199NqY 3 3(3-0-6)
(English Il
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(English V)
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(English V)
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1.3 ngudwdnealy dudnerdansuazadinanans

103113 aglaAansluTINYszI1IU 3(3-0-6)
(Mathematics in Daily Life)
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(Man and Environment)
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105113 aywdfiumalulag 3(3-0-6)

(Man and Technology)
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1.4 ngudvAnealUkuUEeN AMUNYBEAEAS SIANAIERT auAEns
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(Sport and Recreation)
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(Thai for Communication)
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202241 ngvangludinusedniu 2(2-0-4)
(Law in Daily Life)
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(Religion for Life)
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(Buddhadhamma)
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202291 msdansadela 2(2-0-4)
(Modern Management)
Ardeaunau : Ll
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(Technopreneur)
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202293 FUsEnaUNIINIHIAY 2(2-0-4)
(Social Entrepreneurship)
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(Philosophy of Education and Working)
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(Fundamental Chemistry 1)
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102112 UfURANIsATNUgIY 1 1(0-3-3)
(Fundamental Chemistry laboratory 1)
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(Calculus 1)
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103102 uAaAdH 2 4(4-0-8)
(Calculus 1)
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(Elementary Physics)
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(Physics 1)
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105102 Wand 2 4(4-0-8)
(Physics 1)
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(Physics Laboratory 1)
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105192 UfjuRn1sWand 2 1(0-3-3)
(Physics Laboratory II)
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(Computer Programming 1)
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525101 NISLVYULUUAIAINGTH 1 2(1-3-5)
(Engineering Graphics 1)
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(Thermodynamics )
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525204 nafansvaslvia 1 4(4-0-8)
(Fluid Mechanics I)
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autfvesvadlva veslvaatin nsasudiuazauatios aun1smuaunIsvawuuUsiusuay

s

v 6 s a a 3 1 A & v an i v v a
BUNUD ﬁilﬂ’ﬁL‘lJ@il_éaﬁ ﬂ’ﬁ’)Lﬂi’]%‘ﬁﬂ’]ﬂﬁﬁiugﬂLmUm’Ns]‘VlL‘IJU?%UUV‘NG]’]VII&J&IW]?@@WJ N133AING

HRuazmuea1eads n1stualuve nsluralusne nMsinAuidnazdnsinisiva Julazyiri

NAANaNSNISISIUS

Y

Y

= A a Xy o ! X
‘UﬂﬁﬂU']VlN']‘Ni'WEJ?GUWUG]@QNﬂQWNﬁWN'ﬁﬂW@lUu

¢ A ) wa
LLﬁI"\]VIU{jiyﬂ'ﬁ/lLﬂEJ')ﬂ‘Uﬂ@J“UWSUQQSU'@ﬂVLﬂa

N

SunamaaLasmwiiiveslnaiiveaisoonusansgyindeiiui

3. Awnrzissuvvadlnalagldaunismugunisiva wasanuaiunsatunisasiuuuiiass
nepdlaeansvassruLvedvalagldaunisaiuny

4. MnshesziifdiowiUamnianamansaediva

5. AnzinisinavanuanewuuiiuriadudadildlduazausRlivasuulamiua

LazaINsnesUEAMUFLTUSIs M Ts TS neSeanevesnislnadena 1

6. PBNLUUTZTUUNSMALUIUMDIAINTSUU 9 ULA

525206 N1SLWYULUUIAINTTH 2 2(1-3-5)
(Engineering Graphics 1)
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529292 Aenssulni 4(4-0-8)
(Electrical Engineering)
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(Engineering Statics)
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530211 nafansdsg 1 4(4-0-8)
(Mechanics of Materials 1)
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531101 T6QIAINTIY 4(4-0-8)
(Engineering Materials)
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538209 N5 UeUlUIMNTUABNNIADTAIMTUIAINTTUTIA 2(1-3-5)
(Computer Programming for Geological Engineering)
AdeAuniau : 523101 M TEUlUTUNTUABNILADS 1
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530251 N15E1579 4(4-0-8)
(Surveying)
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530252 UUAN15N1561339 1(0-3-0)
(Surveying Laboratory)
FY1UIAUTIN : 530251 11581579
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(Physical Geology)
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538204 U{uRn13538imMeN 1(0-3-0)
(Physical Geology Laboratory)
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538205 WuLazuS 3(3-0-6)
(Rocks and Minerals)
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(Rocks and Minerals Laboratory)
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538207 s30langIULATIEI 3(3-0-6)
(Structural Geomorphology)
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(Structural Geomorphology Laboratory)
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538301 s3fimala 4(4-0-8)
(Geotechniques)
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538302 UfjuRn1sssalmaila 1(0-3-0)
(Geotechniques Laboratory)
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538304 AAanssuildnu 4(4-0-8)
(Groundwater Engineering)
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538305 nafanssIRAINEoN 4(4-0-8)
(Environmental Geomechanics)
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(Mineral and Energy Resources)
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(Geological Engineering Excursion)

AyUeAunau : 538301 ssalimaila way 538302 UURNssIalnAtla
VimuAnwuaznsdunansalaTINITNAINTSUs I

waduguin1Seus
tinfinun3snsduuniiunazinaiuieyssyndlilunulasinismdimnssussalinAnw

ansoldidufiauasfitadumisuuunuinivssmnals arunsnihdegdeyamnldosnuuulasiaing

MOAFINTILETalalnensenInTansTse 9385550 waTNANTENUADEILINA DY

N-28



umg.2

538310 ATWgANEAITMLDIT 4(4-0-8)
(Mine Economics)
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(Rock Mechanics)
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538320 UfuRn1snaansiu 1(0-3-0)
(Rock Mechanics Laboratory)
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(Mineral Processing for Geological Engineering)
FvUsAUnDY : 538205 Aunazus
NSTUIUNITUALITINIEATN Hugrunisusausifesdusiuiinisdndetis nisanvuin
N13URLKATNITUALS NITANYUINAILATINTY NITARYUINBYNTIA NITUAKLIIALDIRELTILLNDIT NS
wonusmeudiwanuazlviihatin nsiesgimaaives n1saeus n1sasausnsuRausdusy
15997u nsalAnwnIsuasLslavzuagelany
wadunuin1sGeus
sedmdnaiuliiaanisidoud Wlanszuaunisudusiiugiu sadansdndaesns nisan
YUIA NITLRLLALNITUALT NITAAVUIAGMILALUNTY NITARVUINBUAIA LIRRIMENNITIATIZYINIG

ATV AUNILERNNTEUIINSTIzauldeg1livene Inenseniindwansenudedawingey

N-30



umg.2

538416 msaanLw‘umﬁaaLLamgmmsuuﬁuﬁq 4(4-0-8)

(Surface Mining and Mine Design)
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(Underground Mining and Mine Design)
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538418 1ASI9IUIAINTIUSTU 4(1-9-11)
(Geological Engineering Projects)
FrdeAunau : TneAMULTILYDUVRIANUNIV
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538433 ﬂﬁ'ﬁ'ﬁmiaamwumﬁaqLLazqﬂLmzuuﬁuﬁa 1(0-3-0)
(Surface Mining and Mine Design Laboratory)
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538434 UfjuRn1seanuuumidiasuazyaanzlanu 1(0-3-0)

(Underground Mining and Mine Design Laboratory)
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538311 Waunazdraiui 4(4-0-8)
(Dam and Reservoir)
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538312 N1598ALUUFIUIINUUIU 4(4-0-8)
(Design of Foundations on Rock)

AydeAuniau : 538319 naransiu uay 538320 UjURNINamansiu
nsnaNMININaman AL UsEgnAltlunseanku LA AT IENEIUTINVRILATIAT

Arnsswluinaiiu fmudnwedieies 1 ade

14

v £
NadugMsN1TTeU3

UnAnwidauinguiineliunisesneuugIusInuuiiu aunsadinisussendlivannis
MaNaran siuluN150NkUULaEIATIERLATIATINNIAINTTNVBIFIUIINULIETAY TngnTeninds

ANGITH ITUTITU WAZHANTENUFRAIINREY

538313 AanssumilausiUosiu 3(3-0-6)
(Introductory Mining Engineering)
JyrdsAunau : 538301 sstimalla wag 538302 UfuRN155sdivmalla
Tuwazkumuuiludagtudwsvanamnssumiiessvuiukaglanu Veufine ogns
Wee 1 AT
o/ A‘ L=} 14
NAFUONINITITEUS
Unfinw13suaruurjuRlunisimileswsvuiuuazivilowwslafu arusadiniug
¥ a a §a a IS o/ ! o
MesussmAlla namaniiu ssalineuazinaluladadelviuvszgndaldluniseaniuuuas
Uszilluafiosnmvaaunansuuiusalanulnenseniniannsssy 585550 NaNTeNUAoEIINGY

WAZLATUFAIANS

538314 naf1ansRudmsUIAINIlES 4(4-0-8)
(Rock Mechanics for Civil Engineers)
AyrdsAunau : 530321 Ugiinarans
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538315 naf1ansiudmsuInAINsUlnsibey 4(4-0-8)
(Rock Mechanics for Petroleum Engineers)
AyUeAunau : 538301 ssdlvaila way 538302 UURNssIalnAtla
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538316 walulagUlnsideudmsuleing 4(4-0-8)
(Petroleum Technology for Engineers)

AdeAunay : 525204 namansvedtiva 1 uag 530211 naransian 1
aufidesfudmivgnamnssulinsdondmiuiaing Ussnoulufae wiesile ssuy

nsAnfs UUANTS wanann1sdne q malulagaudlansideusng 9 11581593 N13YALRE N1SRER

N1FUUEAT NITAATN LAZNTEUIUNIBATLURRAIMNTTY

wadunuin1sGeus
tnfAnwifinrmiiAeafuesdusznouuarduneuvasgramnssudlnadendmivians §

mwfiAsatumaluladdingdon Tnonszuindenmsssy 9505350 HansenUdedIndeN uaz

A a
wiswgAansUlnsidey

N-35



umg.2

538317 ssaiWand 3(3-0-6)
(Geophysics)
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538318 UfuAn1ssIiNEnd 1(0-3-0)
(Geophysics Laboratory)
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538321 A5N15ANWIE5ANEINIAEUIY 2(2-0-4)
(Geological Field Methods)
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538322 SSQUANYNNADAU 4(4-0-8)
(Rock Salt Geology)
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538323 UsINAIUINeUNaNsd1919556 NN 4(4-0-8)
(Paleontology for Geologic Investigation)
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538419 N15AINNUHNULAZDDNUUULALDILS 4(4-0-8)
(Mine Planning and Design)
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538420 wialulagn1similosindaiu 4(4-0-8)
(Salt Mining Technology)
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538421 nsnninuveadeluguiiu 4(4-0-8)
(Waste Disposal in Rock)
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538422 nafanTAuTuge 4(3-3-9)
(Advanced Rock Mechanics)
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538423 naf1dnsAuLNGD 4(4-0-8)
(Rock Salt Mechanics)
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538424 Jgyvianizizes 1 3 waenn
(Special Problem 1)
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(Special Problem 1I)
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(Advanced Topics in Geological Engineering I)
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538427 viadeRnudugdluauiainssussd 2 3 Miagfin
(Advanced Topics in Geological Engineering i)
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(Geological Engineering Senior Project 1)
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1. General Education Courses

1.1 General Education Core Courses

202107 Use of Computer and Information 3(2-2-5)
Prerequisite : None

Introduction to computer and computer organization, operating systems and utility
programs, application software, computer network systems and internet, computer system
security and related legal issues, information and organization systems, information services
for searching, report writing, citations and reference writing
Learning outcomes

Students are able to use skills necessary for using computers and information services

to work effectively in the classroom and in daily situation.

202211 Thinking for Development 3(3-0-6)
Prerequisite : None

Process of logical-analytical thinking, deductive and inductive logic for argument
analysis, soundness of argument, conceptions in sufficiency economics for sustainable
development, religions and ethics for development in quality of living
Learning outcomes

Students can evaluate and differentiate between forms of thinking and correct
reasoning with sound argument and those that are incorrect and unsound for the applicability

of critique of philosophies of development.

202212 Man and Culture 3(3-0-6)
Prerequisite : None

Social and cultural body of knowledge, evolution of arts and civilization and their
social phenomena, being human and human community in a system of plural cultures,
significance of arts/culture and wisdom for new generations
Learning outcomes

Students can apply the body of knowledge in social sciences for the analysis and
academic debate on social problems. Students can demonstrate their civic consciousness by

paying respect to cultural diversity as well as to humanity.
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202213 Globalization 3(3-0-6)
Prerequisite : None

Comparative Studies on international relations both before and after the advent of
globalization in terms of state/country status, international laws, international organizations
both at the regional and global levels, international economics under the influence of
powerful countries, emerging economic countries and multinational enterprises, development
and its impact, civil society and globalization trends, as well as changing trends towards
globalization in the 21" century
Learning outcomes

Students can be cognizant of the world’s current situation, and give an analysis of
international relations in the political and economic impact on their daily lives and on the

enhancement of awareness of global citizenship.

1.2 English Courses

203101 English | 3(3-0-6)
Prerequisite : None

Developing students’ ability for effective communication in social and academic
settings, course content reflecting students’ interests using integrated skills with primary
emphasis on listening and speaking, improving communication and language learning strategies,
and introducing autonomous learning using various resources
Learning outcomes

Students are able to use English to communicate effectively in the classroom and in
daily situations. Their communication strategies and learning strategies have been developed.

They are able to independently learn English from different resources.
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203102 English I 3(3-0-6)
Prerequisite : 203101 English |

Enhancing students’ proficiency in social communication, developing students’ ability
to accomplish learning tasks, using integrated skills and task-based learning with emphasis on
contemporary themes and current issues, reading semi-academic texts from a variety of
authentic sources such as newspapers, magazines and online resources
Learning outcomes

Students are able to use English at a more advanced level to communicate in daily
situations. Their communication strategies and learning strategies have been developed. They

are able to integrate language skills and conduct task-based learning activities.

203203 English Il 3(3-0-6)
Prerequisite : 203102 English |l

Course content dealing with science and technology for effective communication in
an academic field of study, text-based activities involving integrated language skills with an
emphasis on reading, exposure to both authentic and semi-authentic materials from both
printed and audiovisual materials, as well as online resources
Learning outcomes

Students are able to use skills necessary for English reading comprehension and
analytical reading. They have knowledge in structure and vocabulary and are able to apply

this knowledge and reading skills in different contexts.

203204 English IV 3(3-0-6)
Prerequisite : 203203 English Il

Further enhancement of student’s language learning skills and ability in science and
technology content developed from English Ill; exposure to authentic language in science and
technology from both printed and audiovisual materials, as well as on-line resources; focus on
text-based tasks involving integrated skills with the emphasis on writing
Learning outcomes

Students are able to use skills necessary for academic reading within a science and

technology based content and are able to integrate reading and writing skills.
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203305 English V 3(3-0-6)
Prerequisite : 203204 English IV

English needed for employment preparation, effective communication skills in the
workplace, and career advancement, covering topics such as job search, resumes, employment
letters and documents, job interviews, academic applications, some essential correspondence,
reports, meetings, discussion, and short informal occasional speeches
Learning outcomes

Students are able to use English skills necessary for job applications. They are able
to communicate effectively in the workplace and are able to independently learn from

different resources.

1.3 General Mathematics and Social Science Courses

103113 Mathematics in Daily Life 3(3-0-6)
Prerequisite : None

Applications of basic mathematics in daily life problems such as problems related to
graphs, area and volume, financial problems such as computing interests, annuities and taxes,
resource allocation problems such as break-even point, finding the optimal value by graph
and the simplex method, and other problems of interest
Learning outcomes

Students will be able to sketch the graphs of elementary functions, and extract
information from graphs. They will be able to compute areas and volumes of various shapes.
Furthermore, students will know how to compute simple and compound interest, annuities,
taxes, and break-even points. Moreover, they will successfully solve simple practical linear

programming problems.
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104113 Man and Environment 3(3-0-6)
Prerequisite : None

Evolution of man, human populations and dynamics, physical and biological
environments of human populations, present and future design for survival, natural resources
and conservation, environmental problems, environmental planning and management, human
resource management, ecotourism for sustainable development
Learning outcomes

Student will be able to understand evolution of earth and life, physical and biological
environment, human population and environment problems, natural resources and

conservation, environment planning and management for sustainable development.

105113 Man and Technology 3(3-0-6)
Prerequisite : None

History, concepts and principles of physical science, energy and matter, importance
of energy resources and energy crisis, atom, nuclear and nanotechnology, water management,
gas and oil drilling, air pollution, satellite communication, geo-informatics and development,
chemistry in everyday life, chemistry and advancement of science, impacts of science and
technology on environment, economics, society and future of mankind
Learning outcomes

Students will be able to Explain concepts and principles of physical science, Classify
the importance of energy resources and energy crisis, Explain the water management system,
Explain the air pollution solutions, Relate satellite communication, geo-informatics to the
development, Identify and explain the chemistry in everyday life, chemistry and advancement
of science, Explain impacts of science and technology on environment, economics, society

and future of mankind.
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1.4 General Education Elective Courses

114100 Sport and Recreation 2(1-2-4)
Prerequisite : None
Introduction and Definition of Sport and Recreation Rules Culture Social Sports
Principle for Exercise Leadership of Sport and Recreation Skill of Sports e.g. Sports team, Racket
Sports, Aquatic Sports, Dance Sports, MuayThai, Fun run and Body conditioning
Learning outcomes
1. Recall laws of Sports. Indentify and Consider kinds of Exercise. Describe how can
exercise correctly, plan regular exercise and to exercise effective.
2. Explain how to practical steps of the sport, sports and recreation. Classify
recreation and sports. Select appropriate sports for sports injury prevention.
3. Apply knowledge of the sport and exercise for life. Demonstrate of the basic sports.
4. Development program basic skill for the leadership. Explain body stretching before
and after games.
5. Select the basic skill for the practice situation. The different between sports and
exercise. Sport for all and sport competition. The skill situation for personal. Just
for the sports. Plan the benefits of exercise.

6. The event groups can use sports as the activities.

202111 Thai for Communication 2(2-0-4)
Prerequisite : None

The Thai grammar, skill of using Thai in speaking, listening, reading, and writing,
composition in Thai for communication and work presentation
Learning outcomes

Students can explain the importance of using Thai language for communication in

daily life. And have the skills to use Thai language to communicate effectively on a daily basis.
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202241 Law in Daily Life 2(2-0-4)
Prerequisite : None

Basic principle of law, hierarchy of law, population registry law, useful law in daily life
e.g. law concerning person, property, legal act and contract, loan agreement, service contract,
made-to-order contract, contract of sale, property rental contract, hire-purchase contract,
suretyship agreement, mortgage contract, basic law of family and inheritance, consumer
protection law, and basic law of intellectual property
Learning outcomes

Students can develop knowledge and understanding in the provisions of the law and

the rationale behind them for living a life according to the rule of law.

202261 Religion for Life 2(2-0-4)
Prerequisite : None

Teachings from various religions on human living between private and work life, as
well as living with others in society
Learning outcomes

Students can develop their understanding in and analysis of the religious and cultural
diversity with its impact on the way of living. Students can demonstrate their respect to faith

and worship aspects of religious mentality for living in multicultural society.

202262 Buddhadhamma 2(2-0-4)
Prerequisite : None

Essential dhammas from Theravada and Mahayana Buddhism for understanding the
world, life, and the right path, e.g. the Highest Blessings, the Noble Truth, Dependent
Origination, Law of Karma, Threefold Training, the Middle Way, Emptiness, and Emancipation
Learning outcomes

Students can develop their understanding in and the analysis of dhamma teachings
from various sects of Buddhism for the appreciation in their value for living as well as for the

applications of dhamma teachings for their daily practice as a Buddhist.
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202291 Modern Management 2(2-0-4)
Prerequisite : None

Components, importance and behavior of organization, external environment trends
and effects, trends of modern organizations, process of organizational management for
effectiveness and efficiency, planning, problem solving and decision making, organizing,
leading, leadership and control
Learning outcomes

Students can describe the nature of the organization and trends of the external
environment is likely to change it. Students can apply concepts of management, i.e. planning,

organizing, leading and controlling.

202292 Technopreneur 2(2-0-4)
Prerequisite : None

The study of entrepreneurship and technology business, analysis and feasibility
studies of projects including simple business plan development e.g., business idea grooming
for concept/ product value creation, research and development of product for
commercialization, marketing analysis, organization analysis and management, production
analysis, financial and tax analysis, business start-up and the development of technopreneur
for sustainable growth
Learning outcomes

After completing the course, students are able to describe techology entrepreneurs'
process of idenfifying and anyalzingbusiness opportunity, and their motivation to pursue the

ideas.
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202293 Social Entrepreneurship 2(2-0-4)
Prerequisite : None

Concepts of Social Entrepreneurship and Social Enterprise, Social Challenge, National
& Local Perspective, Design Thinking for Social Innovation, Social Business Model Canvas and
Planning, Social Impact Assessment, Pre-Feasibility and Finance for Non-Financial Manager,
Reflection and Discussion
Learning outcomes

Students can accurately explain the nature of social enterprise and social
entrepreneurship. Students can analyze social problems and develop effective solutions as

well as initial business model.

202324 Pluri-Cultural Thai Studies 2(2-0-4)
Prerequisite : None

Knowledge management and understanding of the system of Thai society and culture,
plurality in Thai economic and political development, significance of plural folk wisdom,
concept of sufficiency economy in worldwide
Learning outcomes

Students can show their respect to and develop the explanation of the social and
cultural plurality in Thai society. Students can analyze the social and cultural problems
involving with country development and with themselves, as well as be aware of their

citizenship related with living together in the plural society.

202354 Philosophy of Education and Working 2(2-0-4)
Prerequisite : None

Philosophical perspectives on education and working, meaning of work and working,
working as the end of education, the nature of study in educational institutions and work-
learning from actual performance, education and further opportunity in occupation, working
and well-being, working ethics
Learning outcomes

Student can develop their critical thinking on the relationship between education and
working for their future preparation, e.g. how to apply the knowledge from studies to the realm

of working, and what the public policy involving with the relationship is.
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2. Major Course

2.1 Science and Mathematic Foundation Courses

102111 Fundamental Chemistry | 4(4-0-8)
Prerequisite : None

Atomic theory and electronic structure of atoms, periodic properties of atoms,
representative elements and transition metals, chemical bonding, stoichiometry, gases, liquids,
solids, chemical equilibrium, general properties of acids and bases, chemical kinetics
Learning outcomes

Students will gain knowledge and understanding on each topic. It is expected that

students will have sufficient basis for further study in the relevant subjects.

102112 Fundamental Chemistry Laboratory | 1(0-3-3)
Prerequisite : 102111 Fundamental Chemistry | or study concurrently

Experimental works in the laboratory which include the basic techniques in
experimental chemistry, properties of gases and liquids, metallic models, chemical equilibruim,
acid - base titrations, chemical kinetics and various types of chemical reactions
Learning outcomes

Students will gain knowledge and understandingabout safety practice in laboratory.
They are expected to have experimental skill on each topic. They will know how to record
data, discuss and conclude the results. Moreover, they will have familiarity with materials,

apparatus and equipment that they use in each class.
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103101 Calculus | 4(4-0-8)
Prerequisite : None

Limits, continuity, the derivative, applications of the derivative, inverse functions, the
definite integral and the fundamental theorem of calculus
Learning outcomes

Students will have an understanding of the concepts of limit, continuity, the derivative
and the definite integral of a function of a single variable. In particular, they will be able to
compute limits of functions and the derivatives of various functions, and apply the product,
quotient and chain rules of differentiation. Moreover, they will be able to compute limits of
indeterminate forms applying 'Hopital’s rule, and finally they will also be able to compute

the indefinite and definite integrals of basic functions, including integration by substitution.

103102 Calculus Il 4(4-0-8)
Prerequisite : 103101 Calculus |

Techniques of integration (of functions of a single variable), numerical integration,
sequences and series, vectors and geometry, vector valued functions, functions of several
variables
Learning outcomes

Students will master the various integration techniques, including integration by parts,
partial fractions and trigonometric substitution. They will be able to compute improper
integrals, and to compute definite integrals numerically. They will be able to work with
sequences, series and Taylor series. Moreover, students will develop facility in 3 dimensions,
such as 3-dimensional vector geometry, lines and planes. They will be able to compute partial

and directional derivatives, and find the local extrema of a function of two variables.
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103105 Calculus llI 4(4-0-8)
Prerequisite : 103102 Calculus |l

Multiple integration, vector calculus, first order ordinary differential equations, second
order linear ordinary differential equations, power series method
Learning outcomes

Students will be able sketch surfaces in 3 dimensions. They will be able to work in
the Cartesian, polar, cylindrical and spherical coordinate systems, and to integrate functions of
two and three variables in theses coordinate systems. Furthermore, they will be able to
integrate vector valued functions and compute line integrals. Finally, students will have the

skills to solve first order and linear second order differential equations.

105001 Elementary Physics 3(3-0-6)
Prerequisite : 105001 Elementary Physics
This course is designed to prepare students with necessary background and skills
before taking Physics I. The materials cover measurement and units, dimensional analysis,
vector arithmetic, basic calculus, and basic concepts for force and motion
Learning outcomes
Students will be able to
1. Identify the units of basic physical quantities,
2. Apply vector arithmetic to decompose a vector and to obtain a resultant vector
from two or more vectors,
3. Define displacement, velocity, and acceleration of an object moving in one
dimension,
4. Recognize the relationship between net force and acceleration of an object, and
apply basic calculus to obtain information about displacement, velocity, and

acceleration of an object.
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105101 Physics | 4(4-0-8)
Prerequisite : none

Linear motion, circular motion, conservations of momentum, angular momentum, and
energy, elasticity, simple harmonic motion, damped oscillation and resonance, wave

propagation, sound wave, fluid dynamics, heat and thermodynamics, kinetic theory of gases

Learning outcomes

Students will be able to

1. Define and describe the following quantities, principles and relations: displacement
velocity, acceleration, Newton laws’ of motion, work, kinetic energy, potential
energy, mechanical energy, momentum, moment of inertia, angular displacement,
angular velocity, angular acceleration, angular momentum, torque, period and
frequency of oscillation, wavelength and wave speed, intensity and intensity level
of sound, pressure, buoyancy force, Pascal’s principle, viscosity, flow rate,
continuity equation, Bernoulli’s principle, state equation of ideal gas, and laws of
thermodynamics.

2. Calculate the physical quantities related to the motion in one, two and three
dimensions of a particle or a rigid body,

3. Apply Newton laws’ of motion to obtain acceleration, angular acceleration, or
unknown forces,

4. Apply the work-energy theorem to calculate physical quantities related to motion,

5. Recognize the situations, where the mechanical energy or total momentum of a
system is conserved,

6. Identify if an oscillation is underdamped, overdamped or critically damped,

7. Apply the continuity equation and Bernoulli’s principle to calculate the speed and
pressure of fluids,

8. Apply the equation of state to obtain state quantities of an ideal gas,

9. And implement the laws of thermodynamics to calculate the heat flowing in and

out of an ideal gas that undergoes reversible processes.
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105102 Physics I 4(4-0-8)
Prerequisites : 105101 Physics |
Electric field and potential, electrical current and resistance, magnetic field and
induction, superconductivity, lisht wave, waveguide for microwave, optical fiber and fiber-optic
communication, atom, molecule, nucleus, quark, lepton and the big-bang theory
Learning outcomes
Students will be able:
1. To describe, in words, the various concepts in electromagnetism, in physical optics,
and in quantum mechanics that come into play in particular situations;
2. To represent these electromagnetic, physical optic, and quantum mechanics
phenomena mathematically in those situations;

3. To predict outcomes in other similar situations.

105191 Physics Laboratory | 1(0-3-3)
Prerequisites : 105101 Physics | or study concurrently

Experiments in physics which relate to topics in Physics I. To gain experience in
experimental physics, students must perform 8 experiments in topics of mechanics, wave and
fluid dynamics
Learning outcomes

Students will be able:

1. To use various analog and digital devices to make corresponding measurement

consistent with the content covered in class,
2. To estimate associated uncertainties of measuring devices,
3. To record and organize their observations in a laboratory notebook,

4. To perform data analysis.
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105192 Physics Laboratory I 1(0-3-3)
Prerequisites : 105191 Physics Laboratory | and 105102 Physics Il or
105191 Physics | and enrolling with 105102 Physics |I

Experiment in physics which relate to topics in Physics Il. To gain experience in
experimental physics, students must perform experiments in topics of optics, electronic
circuits, photoelectric effect, and radioactivity
Learning outcomes

Students will be able:

1. To use various analog and digital devices to make corresponding measurement

consistent with the content covered in class,
2. To estimate associated uncertainties of measuring devices,
3. To record and organize their observations in a laboratory notebook,

4. To perform data analysis.

2.2 Basic Engineering Courses

523101 Computer Programming | 2(1-3-5)
Prerequisite : None

Computer concepts and components, hardware and software interaction, Electronic
Data Processing (EDP) concepts, program design and development methodology, programming
with C language, variable type declaration, expressions, control statements, programming
practice
Learning outcomes

Students will understand the function of various components of a computer for both

hardware and software. Students will be able to write program to receive and process data.
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525101 Engineering Graphics | 2(1-3-5)
Prerequisite : None

Practice to lettering, line and plane, geometric applications. Reading and drawing on
orthographic projection, fundamental of dimensioning and tolerance, section view, standards
and symbols. Practice to sketch by free-hand
Learning outcomes

After the course, the students should be able to:

1. Lettering with standard and symbols and sketching with free-hand

2. Reading and drawing of orthographic, isometric, pictorial, descriptive geometry and

auxiliary projection, and section view
3. Specify the geometric dimensioning integration with basic tolerancing

4. Drawing the assembly.

525202 Thermodynamics | 4(4-0-8)
Prerequisite : 105101 Physics |

Basic concepts. Thermodynamic properties, temperature, work and heat. First law.
Second law, irreversibilities and entropy. Availability. Tables and charts of properties. Analyses
of thermodynamic processes and cycles. Vapor and gas power cycles
Learning outcomes

This course provides basic concepts of Thermodynamics. Student will be able to
describe the basic concepts of Thermodynamics. Student will be able to determine properties
of pure substances at different states from property tables. Student will be able to apply the
first law of thermodynamics to analyze energy conversion in closed and open systems. Student
will be able to apply the second law of thermodynamics and the Carnot cycle to evaluate the
thermal efficiency and coefficients of performance for heat engines, refrigerators, and heat
pumps. Student will be able to calculate the entropy changes that takes place during

processes.
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525204 Fluid Mechanics | 4(4-0-8)
Prerequisite : 103105 Calculus Il
Properties of fluids, fluid statics, buoyancy and stability, integral and differential
governing equations, Bernoulli’s equation, analysis of various steady incompressible flows,
dimensional analysis and similitude, flows in ducts, flows in open channels, flow
measurements, pumps and turbines
Learning outcomes
After the course, the students should be able to:
1. Solve problems involving fluid properties
2. Calculate the magnitude and location of hydrostatic forces on surfaces
3. Analyze fluid systems using the governing equation, and formulate an appropriate
fluid system model using the equations
4. Perform dimensional analysis for problems in fluid mechanics
5. Analyze various steady incompressible flows, and explain the physical
relationship between the various parameters of the flows

6. Undertake basic design calculations of fluid engineering systems.

525206 Engineering Graphics Il 2(1-3-5)
Prerequisite : 525101 Engineering Graphics |

Principle of engineering drawing, descriptive geometry and auxiliary view,
development, detail drawing, assembly drawing, welding drawing, fasteners drawing, piping
drawing, electrical drawing, structural drawing, computer aided drawing in 2D and 3D
Learning outcomes

After the course, the students should be able to:

1. Use the computer to draw the descriptive geometry, auxiliary view, welding, and

fasteners
2. Use the computer to draw the electrical and structural systems

3. Use the computer to generate the detail drawing and assembly drawing.
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529292 Electrical Engineering 4(4-0-8)
Prerequisite : 105102 Physics |l

General principles of electrical engineering: DC and AC circuits, magnetic circuits and
transformers, electrical machines, electronic devices and circuits, logic gates and digital ICs,
control systems
Learning outcomes

Students obtain a comprehensive learning and some analytical approach to DC, AC

circuits, electrical machines, electronic devices, logic gates and control systems.

530201 Engineering Statics 4(4-0-8)
Prerequisite : 105101 Physics |
Force systems, Resultant forces and moments, Equilibrium, Friction, Virtual work,
Stability, Introduction to dynamics
Learning outcomes
1. Transfer knowledge of basic physics and mathematics in applying on equilibrium
of bodies.
2. Able to separate particle or rigid body away from their environment in order to
draw a free body diagram and then it can be solved by equilibrium equations.
3. Able to apply the equilibrium condition to analysis internal force of structure
member.
4. Develop self-learning, recording, researching and together with self-experiences for

self-independent learning.
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530211 Mechanics of Materials | 4(4-0-8)
Prerequisite : 530201 Engineering Statics
Forces and stresses, Stress-strain relations, Stresses in beams, Shear diagram and
moment diagram, Deflection of beams, Torsion, Buckling of columns, Mohr’s circle and
combined stresses, Failure criteria
Learning outcomes
1. Be able to interpret and apply the stress-strain relationship and other relevant
properties of materials, and the concept of factor of safety.
2. Be able to determine and understand various type of stresses cause by loads, and
perform stress analysis of the combined stresses.
3. Be able to determine and understand the deformations cause by loads, and use

concept of stress and strength to design simple member.

531101 Engineering Materials 4(4-0-8)
Prerequisite : None

Classification of engineering materials; Relationships between structure, properties,
processing and applications of engineering materials such as metals, ceramics, polymers and
composites; Crystallographic structure of metals; Macro- and microstructural examinations;
Mechanical properties and mechanical testing; Phase equilibrium diagrams and their
interpretations; Metal processing; Heat treatment of metals; Corrosion in metals and
protection; Structure and properties of ceramic materials; Conventional and advanced
ceramics; Ceramic processing and engineering applications of ceramics; Polymers in daily life;
Polymer blends; Polymer composites; Polymeric materials in engineering applications;
Structures of polymers; Polymer synthesis; Basic properties of polymers.Polymer processing;
Plastic degradations; Materials for engineering application; Materials innovation
Learning outcomes

Students are able to categorize engineering materials, explain basic properties, test-
analysis methods, and their interpretations. Students are able to relate structure, property,
processing, and property improvement of engineering materials. Students are capable of
selecting appropriate materials for the desired basic engineering applications. Students are

able to gain the concept of materials innovation for engineering applications.
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538209 Computer Programming for Geological Engineering 2(1-3-5)
Prerequisite : 523100 Computer Programming

MATLAB programming, defining functions, calling functions and passing parameters,
array, matrix and data file
Learning outcomes

This course provides a comprehensive understanding of fundamental programming
for engineering. Students will be able to program using loops, define functions, call functions
and passing function parameters. Students will be able to use arrays in programs, define and
use matrix as data structure. In addition, Students will be able to read and write data files.
Both in theory and practice, they will be able to apply programming to analyze and solve

engineering problems.

2.3 Major Engineering Courses

530251 Surveying 4(4-0-8)
Prerequisite : None
Introduction to surveying work, basic field works, leveling, principles and application
of theodolite, distance and direction measurement, errors in surveying, acceptable error, data
correction, triangulation, precise determination of azimuth, precise traverse plane coordinate
system, precise leveling, topographic survey and map plotting, area and volumes
Learning outcomes
1. Students understand fundamental principles and techniques of levelling, traversing
and co-ordinate calculations.
2. Students are able to assess the likely errors that may occur during observations,
and of methods to eliminate or minimize such errors.
3. Students recognize the role of professional surveyors, and modern developments
in surveying.
4. Students gain the knowledge of construction surveying principles and competence

in the application of basic construction surveying techniques.
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530252 Surveying Laboratory 1(0-3-0)
Corequisite : 530251 Surveying

Surveying field notes, measurement of distance by pacing, measurement of distance
by taping, two-peg test & differential leveling, profile and cross section leveling, measurement
of horizontal and vertical angles by theodolite, traversing by theodolite, topographic mapping,
detailing by stadia
Learning outcomes

1. Students understand the basic principles and concepts of surveying.

2. Students are able to use surveying instruments and apply the essential theory and

principles of surveying in construction contexts.
3. Students are able to work with others and contribute in a constructive manner to

group and team activities.

538203 Physical Geology 4(4-0-8)
Prerequisite : None

The universe and the earth, surface features of the earth's crust and geological
processes, deformation of the earth's crust, rock structures, geologic maps and cross sections,
field techniques in geological mapping, collection of field specimens, well logging and drill
core, preparation of geological maps and reports
Learning outcomes

The students can describe the earth’s crust and surface features, the rock structures and
the geological processes. They recognize components of geologic maps and cross sections. They can
list steps of geological mapping and outline principles of rock sampling, core collecting and well

logging. They are able to construct geologic map and prepare geologic reports.
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538204 Physical Geology Laboratory 1(0-3-0)
Prerequisite : 538203 Physical Geology or study concurrently

Physical properties of minerals, physical properties of rocks, geologic structures, map
and coordinate system, geologic map and geologic cross section
Learning outcomes

The students observe and memorize important physical properties of minerals and rocks.
They can identify common minerals, rock names and explain characters of igneous, sedimentary and
metamorphic rocks. They can choose an appropriate coordinate system to locate the positions on

a map. They can read and interpret geologic structures from geologic map and geologic cross section.

538205 Rocks and Minerals 3(3-0-6)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology Laboratory

Principles of crystallography, physical properties of minerals, crystal chemistry,
mineral classification, mineral analysis, mineral formation, processes of formation and
classification of igneous, sedimentary and metamorphic rocks
Learning outcomes

The students memorize crystal structures and systems. They can indicate important
physical and chemical properties of minerals. They can also explain principles of mineral
classification and mineral analysis. They can outline formations of minerals and rocks. They

can define and apply criteria of rock classification.

538206 Rocks and Minerals Laboratory 1(0-3-0)
Prerequisite : 538205 Rocks and Minerals or study concurrently

Crystal symmetry and crystal systems, descriptive mineralogy of non-silicate and
silicate minerals, mineral identification by polarized microscope, descriptive and petrographic
properties of igneous, sedimentary and metamorphic rocks
Learning outcomes

The students are able to demonstrate symmetry operation. They can identify and
remember silicate and non-silicate minerals. They can use a polarized light microscope to
identify some common minerals. They can identify, indicate rock names and character of

igneous, sedimentary and metamorphic rocks.
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538207 Structural Geomorphology 3(3-0-6)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology Laboratory

Landforms and processes of landform change, river, coast and karst, geologic
structures, applications of geographic information system for geoengineering project, one
excursion
Learning outcomes

The students are able to recognize landforms and geologic structures. They can
define and explain processes of landform change in a particular area. They can apply

geographic information system to construct maps for geoengineering purposes.

538208 Structural Geomorphology Laboratory 3(3-0-6)
Prerequisite : 538207 Structural Geomorphology or study concurrently

Landforms on topographic maps and aerial photographs, geologic structures on
geologic maps, orthographic projection, stereographic projection, geographic data
management, constructing maps by using GIS program
Learning outcomes

The students are able to define landforms appeared on topographic maps and aerial
photographs. They can identify geologic structures on geologic maps. They can analyze
geologic structures by techniques of orthographic and stereographic projections. They can

apply GIS to manage geologic data and construct maps.

538301 Geotechniques 4(4-0-8)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology and 530211 Mechanics
of Materials |

Engineering properties of soil and rocks, soil and rock measurements and classification,
stress-strain analysis, failure criteria, stability analysis, geotechnical application to soil and rock
excavations
Learning outcomes

The students know the behavior and basic mechanical properties and of soil and rock.
They know how to measure and classify of soil and rock. They can analyze two-dimensional
(2D) stress and strain. They can calculate the strength criteria parameters. They have a basic
skill and knowledge to conduct stability analysis of the engineering works relevance to

geological engineering.
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538302 Geotechniques Laboratory 1(0-3-0)
Prerequisite : 538301 Geotechniques or study concurrently

Laboratory works which include the practices of basic soil investigation, soil
engineering classification and soil mechanical properties testing
Learning outcomes

The students know methods and pose a basic skill of soil investigation. They can
perform the basic laboratory tests on soil. They can find out the information and knowledge
of the updated technology for lifelong learning. They have a public consciousness to use and

look after the laboratory tools and maintaining laboratory cleanliness.

538304 Groundwater Engineering 4(4-0-8)
Prerequisite : 525204 Fluid Mechanics |

Hydrologic cycle, groundwater geology, Bernoulli’s equation, Darcy’s law, flow net
construction, laboratory and in-situ measurements, effects of groundwater on engineering
structures
Learning outcomes

The students know the hydrologic cycle and groundwater geology. They know the
theories and concepts of Bernoulli’s equation and Darcy’s law to understand the groundwater
flow system. They know the principles and how to measure the hydraulic conductivity both
in laboratory and field methods. They can create the flownet and used to calculate the
induced pressure on engineering structures and its stability. They know the impact of
groundwater on engineering structures and assess the severity of its impact. They can identify

how to prevent and mitigate the impact of groundwater.
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538305 Environmental Geomechanics 4(4-0-8)
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

Environmental impact assessment from mining and geological engineering projects,
surface subsidence, landslide, mine waste, groundwater movement, groundwater
contamination, and vibration from blasting
Learning outcomes

The students can explain processes of environmental impact assessment in Thailand
and define environmental topics which may occur from mining and geoengineering projects.
They can review reports or relevant document to find appropriate methods for resolving or

giving opinions about environmental problems.

538306 Mineral and Energy Resources 4(4-0-8)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology Laboratory

Geology and stratigraphy of Thailand, formation and deposition of ores and minerals,
mineral and energy resources of Thailand, alternative energy resources
Learning outcomes

The students are able to memorize geology of Thailand. They can explain stratigraphy,
formation and deposition of ores and minerals, mineral and energy resources especially of in
the northeastern Thailand. They can define type of alternative energy resources and indicate

limitation of each type.

538307 Geological Engineering Excursion 2 Credits
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

Field excursion and observation of geological engineering projects
Learning outcomes

The students know how to classify rock and rock mass as applied to the geological
engineering projects. The students will be able to use geologic compass and locate position
on topographic map. They can apply the examples of collected information to design
geological engineering structures while considering the morals, ethics and environmental

impacts.
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538310 Mine Economics 4(4-0-8)
Prerequisite : 538205 Rocks and Minerals and 538206 Rocks and Minerals Laboratory
Concepts of demand and supply as applied to mining industry, cost estimation for
mining operating, investment decision techniques, mineral property valuation, risk analysis
techniques, optimizing mine development and production, mine organization and mine
financing
Learning outcomes
The students know concepts of demand and supply as applied to mining industry.
They can apply the knowledge of decision techniques and risk analysis to plan and optimize

mine development, while considering the morals and ethics.

538319 Rock Mechanics 4(4-0-8)
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

Stress analysis, strain analysis, friction of rock joints, mechanical rock properties and
behavior, deformation and failure of rocks, linear elasticity, laboratory rock mechanics testing,
rock mass, in-situ tests and measurements, introductory rock engineering, numerical
simulations
Learning outcomes

The students know the mechanical properties and behavior of rock mass. They can
calculate stress and strain, classify and evaluate the stability in rock mass while considering

the morals, ethics, environmental impacts engineering economics.

538320 Rock Mechanics Laboratory 1(0-3-0)
Prerequisite : 538319 Rock Mechanics or study concurrently

Laboratory works which include the practices of sample collection and preparation,
uniaxial and triaxial compression test, Brazilian tension test, direct shear test, point load
strength index test, slake durability index test and wave velocity and dynamics properties test
Learning outcomes

The students know method to prepare rock samples for laboratory testing. They can
use the test apparatus and perform the testing according to international standards. They are
capable of analysis data from these testing, calculate mechanical properties of rock samples

and writing report while considering the morals, ethics, environmental impact and economics.
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538324 Mineral Processing for Geological Engineering 4(4-0-8)
Prerequisite: 538205 Rocks and Minerals

Physical methods of mineral processing. Fundamental of mineral processing including
sampling comminution and liberation, screening, classification, size determination, gravity
concentration, magnetic and electrostatic separation. Chemical analysis of mineral. Flotation.
Construction of flow sheets for mineral processing plants. Case studies of analysis of mineral
processing for metallic and non-metallic minerals
Learning outcomes

This course enables a profound understanding of fundamental of mineral processing
including sampling comminution and liberation, screening, classification, size determination.
The principles of chemical analysis of mineral will be understood. Students are able to give
reasonable selection of mineral processing for a specific application while considering the

environmental impacts.

538416 Surface Mining and Mine Design 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Exploration, evaluation and development of mineral deposits, classification and
application of various surface mining methods, earth and rock excavations, drilling and blasting
techniques, environmental protection, mine welfare and safety
Learning outcomes

The students know how to perform the site investigation, collect the geological data,
evaluation and development of mineral deposits. They can classify and select the suitable
surface mining methods for such mineral deposit. They know modes of slop failure and can
be design and analyze the mechanical stability of slope. They know and propose the slope
stabilization methods. They know the basic drilling and blasting techniques for surface mining
while considering environmental impacts, mine health and safety and economics. They can

identify how to prevent and mitigate the environmental impact from surface mining methods.
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538417 Underground Mining and Mine Design 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Underground exploration and evaluation, classification and application of various
underground mining methods, drilling and blasting technique for underground excavation,
introduction to underground support, ventilation, drainage and illumination, applications of
subsidence and ground control, underground mine welfare and safety
Learning outcomes

The students know how to perform the site investigation, collect the geological data,
evaluation and development of mineral deposits. They can classify and select the suitable
underground mining methods for such mineral deposit. They know the basic of drilling and
blasting, supporting techniques, mine ventilation, drainage and illumination for underground
mining while considering environmental impacts, mine health and safety and economics. They
can identify how to prevent and mitigate the impact of underground mining processes to

environmental.

538418 Geological Engineering Projects 4(1-9-11)
Prerequisite : Consent of the School

Field work in geological engineering, development of geologic map and cross section,
compilations and evaluation of geologic data for engineering structure, design of geological
engineering structure, oral presentation of design work
Learning outcomes

The students know how to investigate and collect geologic data as applied to the
geological engineering projects. The students will be able to compile, evaluate and design the
geological engineering structure while considering the environmental impacts, health and
safety. The students can present, answer the questions and lead a group discussions in both

of Thai and English.
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538433 Surface Mining and Mine Design Laboratory 1(0-3-0)
Prerequisite : 538416 Surface Mining and Mine Design or study concurrently

Laboratory works which include the practices of the rock mass classifications,
stereographic projection for rock slope stability analyses, direct shear test, rock bolt pull out
test and physical model test for rock slope stability
Learning outcomes

The students can use the stereographic projection and basic computational methods
to classify and analyze the rock slope stability. They can perform the joint shear strength test
and determine the joint shear parameters. They know how to perform the rock bolt pull out
test. They know and understanding the slope failure mechanism by performing the physical

model.

538434 Underground Mining and Mine Design Laboratory 1(0-3-0)
Prerequisite : 538417 Underground Mining and Mine Design or study concurrently

Laboratory works which include the practices of the rock mass classifications, stress
distribution around the excavation, in-situ testing and measurements, stereographic projection
for structural controlled failure analyses in underground excavation and the surface subsidence
measurement
Learning outcomes

The students can classify the rock mass from core samples which obtaining from
drilling hole. They know how to measure the stress in rock mass. They can be used the
stereographic projection and basic computational methods to analyze the stability of
underground opening as affected by structural geology and excavation direction. They can
determine the subsidence components and can be assessed their impact to engineering
structure and natural resources. They know and understanding the underground failure

mechanism as affected by structural geology using the physical model.
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2.4 Engineering Elective Courses

538311 Dam and Reservoir 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Site investigation, data collection and design of dams and reservoir with a main
emphasis on embankment dam, calculation of seepage and uplift, analysis of the stability of
rock foundation and abutment, and one field trip
Learning outcomes

The students know how to perform dam site investigation and collect geological data.
They can apply the collect information to design dam and reservoir while considering the
morals, ethics and environmental impacts. They can analyze the mechanical stability of dam

foundation and relevant construction components.

538312 Design of Foundations on Rock 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Applications of rock mechanics principles to the design and analysis of foundation of
engineering structures in rock mass, a minimum of one site tour is included
Learning outcomes

The students know theories of design of foundations on rock. They can apply the
principles of rock mechanics to design and analyze the foundation of engineering structures in

rock mass, while considering the morals, ethics and environmental impacts.

538313 Introductory Mining Engineering 3(3-0-6)
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

Methods and current practices used in the surface and underground mining industry,
a minimum of one site tour or excursion is included
Learning outcomes

The students know methods and procedure of the surface and underground mining.
They can apply the knowledge of geotechniques, rock mechanics, geology and updated
technology to design and analyze the surface and underground mines, while considering the

morals, ethics, environmental impacts and engineering economics.
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538314 Rock Mechanics for Civil Engineers 4(4-0-8)
Prerequisite : 530321 Soil Mechanics

Rock and rock mass classification systems, stress and strain analysis, failure criteria,
rock slope stability, tunnels in rock and foundations on rock
Learning outcomes

The students know how to classify rock and rock mass as applied to the civil
engineering works. They can analyze stress and strain in rock mass and develop strength
criteria from laboratory testing data. They have skill and knowledge to conduct stability
analysis of rock slope, tunnels, and rock foundations. They recognize relevant morals, ethics,

environmental impacts and engineering economics.

538315 Rock Mechanics for Petroleum Engineers 4(4-0-8)
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

Basic mechanical properties and behavior of rocks, rock mass classification, stress and
strain analysis, failure criteria, effects of fluid pore pressure, borehole stability, hydrofrac, oil
and gas storage in caverns, and drilling mechanics
Learning outcomes

The students know the mechanical properties and behavior of rock mass. They can
effectively classify rock mass, analyze stress and strain in rock mass and develop strength
criteria. They know how to evaluate fluid pressure and stability of exploratory wells. They
can exploit petroleum resources effectively while considering the morals, ethics,

environmental impacts and petroleum economics.
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538316 Petroleum Technology for Engineers 4(4-0-8)
Prerequisite: 525204 Fluid Mechanics | and 530211 Mechanics of Materials |

An introduction to the various aspects of petroleum industry for engineers including
equipment, systems, instrumentation, operations, and the various scientific principles.
Addresses a variety of petroleum technologies: exploration, drilling, production, transportation,
marketing, and chemical processing industries
Learning outcomes

The students know the components and procedure of various aspects of petroleum
industry for engineers. knowledge about petroleum technologies while considering the morals,

ethics, environmental impacts and petroleum economics.

538317 Geophysics 3(3-0-6)
Prerequisite : 538301 Geotechniques and 538302 Geotechniques Laboratory

The principles and limitations of geophysical exploration method, seismic refraction
survey, seismic reflection survey, electrical survey, gravity survey, magnetic surveying,
geophysical exploration in construction site survey
Learning outcomes

The students know methods of geophysics investigation. They can apply the
knowledge of physics and geology to interpret underground structures, while considering the

morals, ethics, environmental impact and engineering economics.

538318 Geophysics Laboratory 1(0-3-0)
Prerequisite : 538317 Geophysics or study concurrently

Laboratory works which include the practices of seismic refraction surveying, seismic
reflection survey, electrical survey, gravity survey, magnetic survey, geophysical exploration in
construction site survey
Learning outcomes

The students know how to use geophysical equipment for investigation and collection
of geophysical data. They can plan site operation to require the objective of any geophysical

investigation. They recognize relevant morals, ethics, environmental impacts and patience.

N-83



umg.2

538321 Geological Field Methods 2(2-0-4)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology Laboratory

Methods of field geological study, identification of rocks and geologic structures, rock
description, rock sampling, measuring bedding attitude and geologic structures, collecting filed
data, preparing report and construct geologic map
Learning outcomes

The students can indicate objectives of geological investigation. They can recognize
geologic structures. They can identify, describe and collect rock samples. They are able to
plan the geological investigation and use geologic equipment to collect data. They can prepare

reports and construct geologic maps.

538322 Rock Salt Geology 4(4-0-8)
Prerequisite : 538205 Rocks and Minerals and 538206 Rocks and Minerals Laboratory

Ideas of rock salt deposition, identification of rock salt minerals, rock salt tectonics,
rock salt and environmental impacts, one day excursion
Learning outcomes

The students can explain ideas of rock salt deposition. They can identify minerals
from rock salt deposits. They remember characteristics of rock salt minerals and rock salt

deposit in northeastern Thailand. They recognize salt tectonics and environmental impacts.

538323 Paleontology for Geologic Investigation 4(4-0-8)
Prerequisite : 538205 Rocks and Minerals and 538206 Rocks and Minerals Laboratory

Origin and evolution of life, fossil classification and identification, depositional
environment of sedimentary rock, techniques of geological investigation with uses of fossils,
stratigraphy and index fossils of Thailand
Learning outcomes

The students can identify fossils of a particular depositional environment. They can
explain how to use fossils as tool in geological investigation. They can indicate index fossils of

each period.
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538419 Mine Planning and Design 4(4-0-8)
Prerequisite : 538416 Surface Mining and Mine Design and 538417 Underground Mining and
Mine Design

Concepts of mine planning and design, selection of heavy equipment, application of
relevant knowledge in mining on mine design, mine management, quality control and
maintenance, computer application and simulation in mine design
Learning outcomes

The students know concepts of mine planning and design. They can apply the
knowledge of mine design, mine management, quality control and maintenance to plan and
design the surface and underground mines, while considering the morals, ethics, environmental

impacts and engineering economics.

538420 Salt Mining Technology 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Principles of mining systems for thin and thick deposits, design considerations of mine
structures, stability evaluation, stress analysis, and access and mine development
Learning outcomes

The students know the principles of mining systems and salt production process while
considering environmental impacts and economics. They can be compared the advantage and
disadvantage of conventional natural brine pumping and solution mining methods. They know
how to develop the access and mine development. They can determine the stress and
analyze the stability of salt opening. They can find out the information and knowledge of the

updated technology in salt mining.

N-85



umg.2

538421 Waste Disposal in Rock 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Analysis and review of technical problems surrounding the shallow and deep geologic
disposal with special emphasis on hazardous solid and liquid waste; methods of investigation
of new waste disposal sites; analysis of contaminate in the ground, design of contaminate and
monitoring systems, case histories of field performance, and current reach finding
Learning outcomes

The students know the components and procedure to dispose waste in rock mass.
They can investigate the suitable sites for the waste disposal. They have knowledge about
analysis and design of waste repository in terms of geological engineering. They recognize the

relevant morals, ethics and environmental impacts.

538422 Advanced Rock Mechanics 4(3-3-9)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

Constitutional theories of rock mechanics and rock engineering; the derivation,
applications and limitation of theories; three-dimensional stress, infinitesimal strain, rock
friction, scale effect and time-dependent effect; strain-hardening and strain softening behavior;
fracture mechanics, field measurements and monitoring of stress and properties
Learning outcomes

The students know theories of advanced rock mechanics. They can derive
mathematical relations and governing equations that relate to stress and strains in three-
dimension. They are capable of calibrating these equations from laboratory test results,
analyzing and designing geo-engineering structures effectively while considering the morals,

ethics, environmental impacts and petroleum economics.
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538423 Rock Salt Mechanics 4(4-0-8)
Prerequisite : 538319 Rock Mechanics and 538320 Rock Mechanics Laboratory

The theories and concepts used to describe the rheological behavior and properties
of rock salt and other time-dependent material; elastic-plastic theories, visco-elastic, visco-
plastic, creep behavior and numerical simulation in creeping media. Main emphases are placed
on the design and analysis of underground structure (i.e., mine opening, brine caverns, storage
caverns, and waste disposal) in salt and potash formations
Learning outcomes

The students know theories and concepts of time-dependent properties and behavior
of rock salt and associated rocks. They can simulate salt behavior using numerical analyses
and laboratory test data and subsequently apply to the design and stability analysis of salt
and potash mines effectively. They consider the morals, ethics, environmental impacts and

engineering economics in their works.

538424 Special Problem | 3 Credits
Prerequisite : Consent of the School

Study or research in specific problem of Geological Engineering
Learning outcomes

The students can find out the information and knowledge of the updated technology
in geological engineering works. They can apply the knowledge of geology, geotechniques,
rock mechanics and updated technology to study or research of specific problem in geological
engineering, while considering the morals, ethics, environmental impacts and economics. They

can give the discussions and conclusion then present the results of the study.

538425 Special Problem I 3 Credits
Prerequisite : Consent of the School

Study or research in specific problem of Geological Engineering
Learning outcomes

The students can find out the information and knowledge of the updated technology
in geological engineering works. They can apply the knowledge of geology, geotechniques,
rock mechanics and updated technology to study or research of specific problem in geological
engineering, while considering the morals, ethics, environmental impacts and economics. They

can give the discussions and conclusion then present the results of the study.
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538426 Advanced Topics in Geological Engineering | 3 Credits
Prerequisite : Consent of the School

Study in active topic and new development of Geological Engineering
Learning outcomes

The students can find out the information and knowledge of the updated technology
in geological engineering works. They can apply the knowledge of geology, geotechniques,
rock mechanics and updated technology to study the active topic and new development in
geological engineering, while considering the morals, ethics, environmental impacts and
economics. They can give the discussions and conclusions, present the results of the study,

and submit the report.

538427 Advanced Topics in Geological Engineering I 3 Credits
Prerequisite : Consent of the School

Study in active topic and new development of Geological Engineering
Learning outcomes

The students can find out the information and knowledge of the updated technology
in geological engineering works. They can apply the knowledge of geology, geotechniques,
rock mechanics and updated technology to study the active topic and new development in
geological engineering, while considering the morals, ethics, environmental impacts and
economics. They can give the discussions and conclusions, present the results of the study,

and submit the report.

538428 Geological Engineering Senior Project | 3 Credits
Prerequisite : Consent of the School

Special study in Geological Engineering, sustention new concept, related field study,
new designed instrument, design program for specific task, action planning, financial evaluation,
setting time schedule and project proposal
Learning outcomes

The students know the procedure of sustention new concept, related field study.

The students will be able to plan and prepare the project proposal.
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538429 Geological Engineering Senior Project II 3 Credits
Prerequisite : Consent of the School

Continuous study from senior project |, data collection instrumentation and
experiment equipment, method of study research and experiment, report writing and
presentation
Learning outcomes

The students know the procedure of data collection, instrumentation and experiment
equipment.  The students will be able to study research methodology and project

presentation.

538430 Coastal Geology 4(4-0-8)
Prerequisite : 538203 Physical Geology and 538204 Physical Geology Laboratory
Geomorphology and environment of the coast, sediments and rocks deposited in
coastal zone, sea level change, effects of wave, storm and weather, coastal erosion, human
impacts on the coastal geology
Learning outcomes
The students recognize landforms of coastal area and can explain processes of

sedimentation in coastal zone. They can discuss about factors that can cause coastal erosion.

538431 Coal Geology 4(4-0-8)
Prerequisite : 538205 Rocks and Minerals and 538206 Rocks and Minerals Laboratory
Depositional processes of coal, ages and occurrences, classification of coal, coal
sampling, techniques of coal exploration, hydrogeology of coal, coal mining and environmental
impacts
Learning outcomes
The students can explain depositional processes of coal. They can indicate physical
and chemical properties and identify coal samples. They can indicate techniques of coal
investigation and sampling, explain hydrogeology of the coal deposit. They can locate coal
resources in Thailand and Southeast Asia. They are able to discuss about environmental

impacts from coal mining.
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538432 Petroleum Drilling Practices 4(4-0-8)
Prerequisite : 538432 Petroleum Technology for Engineers

Basic well planning and design, execution of drilling programs and activities, health
safety environment at the rig site, drilling parameters and related rig equipment, directional
and horizontal drilling, drilling fluid, casing, cementing, wellbore problems, well evaluation,
well completion and overview of drilling is complex operation
Learning outcomes

The students know how to plan and design execution of drilling programs. The

students are able to practice petroleum drilling activities.

538434 Report Writing for Geological Engineering 2(2-0-4)
Prerequisite : 538301 Geotechniques

Writing techniques for geoengineering including laboratory reports, investigation
reports, project proposals, progress reports, constructing tables and graphics
Learning outcomes

The students can indicate writing techniques and they can write laboratory reports,
investigation reports, project proposals, and progress reports. They prepare the best report

with truth and morality.

538435 Technical Presentation for Geological Engineering 2(2-0-4)
Prerequisite : 538301 Geotechniques

Technical presentation for geoengineering including types of presentation, topic
selection and concept outlining, preparing presentation media, organizing oral presentation,
and leading a group discussion
Learning outcomes

The students can outline techniques of presentation. They are able to choose a topic
and type of presentation. They prepare a good media to present. They can conduct oral

presentation and lead a group discussion.
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2.4.1 Engineering Elective Courses (Other Course)

106411 Introduction to Geo-informatics 4(4-0-8)
Prerequisite : None

The course provides basic knowledge on geo-informatics for geological engineering
which covers technology of Remote Sensing (RS), Global Positioning System (GPS), and Geo
Information  System  (GIS); how spatial data are required, automated, and
enhanced/manipulated, including interpreted and analyzed are discussed; examples of their
applications are given; working on Geo-information using software id demonstrated
Learning outcomes

The students know the basic principles of Remote Sensing, Global Positioning System
and Geo Information System. They can apply the knowledge to analyze and present geological

data as applied to engineering projects.

530321 Soil Mechanics 4(4-0-8)
Prerequisite : 530211 Mechanics of Materials |

Soil formation, index properties and classification of soil, compaction, permeability of
soil and seepage problems, principle of effective stresses within a soil mass, stress distribution,
compressibility of soil, shear strength of soil, earth pressure theory, slope stability, bearing
capacity
Learning outcomes

1. Understand the basic properties of soils, method of test to determine them, and

relevant indexes.

2. Be able to classified soils according to standards system.

3. Understand steady state and unsteady state in soils.

4. Be able to analyze for stress in soil mass and understand behavior of soil under

loading, strength of soil, and relationship between stress and strain.
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530324 Foundation Engineering 4(4-0-8)
Prerequisite : 530321 Soil Mechanics
Subsurface investigation, bearing capacity of foundation, spread and mat foundation
design, pile foundation design, settlement analysis, slope stability, earth pressure problems
and retaining structures and sheet pile wall, elementary of soil improvement
Learning outcomes
1. Be able to make decision on soil investigation and selection of soil parameters for
design of foundation, earth retaining structures, and earth slopes.
2. Be able to apply soil mechanics and related civil engineering knowledge on the
common foundation.
3. Student can develop necessary skill in foundation design and be able to define
problem, think and communicate effectively and synthesis for collaborating with

other fields.

534203 Petroleum Industry 3(3-0-6)
Prerequisite : None

Basic technique of petroleum exploration, exploration & production drilling, including
to perform the well fluids flowing to the surface, production efficiency, distillation,
transportation and marketing of crude oil and natural gas
Learning outcomes

The students know in basic technique of petroleum exploration, exploration &
production drillings. They have skill and knowledge on techniques, methodology and
instruments of production process, production efficiency, distillation, transportation and
marketing of crude oil and natural gas. They recognize relevant morals, ethics, environmental

impacts and engineering economics.
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534208 Mineralogy 4(3-3-9)
Prerequisite : None

Introduction to crystallography, classification, properties and uses of minerals
Learning outcomes

Students know the physical and chemical properties of the essential minerals and
able to identify the mineral following these properties. Students are able to use tools properly
for the testing of mineral properties and able to search for additional information for self-

study. Students have awareness for the environment save in mineral exploitation.

534303 Drilling Engineering 4(4-0-8)
Prerequisite : 525204 Fluid Mechanics |

Rotary drilling mechanics, rotary drilling components and equipment, drilling
hydraulics, drilling fluids, factors effecting rate of penetration, drill stem test, vertical drilling
techniques, deviated and horizontal drilling, well planning and off shore drilling
Learning outcomes

The students know rotary drilling mechanics, rotary drilling components and
equipment, drilling hydraulics, drilling fluids, and know how to calculate and analyze factors
effecting rate of penetration, drill stem test, vertical drilling techniques, deviated and
horizontal drilling, well planning and off shore drilling with morality, good recognition of

environment protection, good professional skill development and market requirement.

534304 Drilling Fluid Laboratory 1(0-3-3)
Corequisite : 534303 Drilling Engineering

Experiments on drilling fluid properties, and effects of additives
Learning outcomes

The students know Experiments on drilling fluid properties, and effects of additives,
and know how to calculate and analyze on drilling fluid properties, and effects of additives,
with  morality, good recognition of environment protection, good professional skill

development and market requirement.
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534308 Petroleum Production Engineering | 4(4-0-8)
Prerequisite : 534303 Drilling Engineering

Single and multiphase flow of fluid in production pipes, choke performance, inflow
performance, productivity index and inflow performance relationship, flowing performance in
tubing, artificial lift methods by eas lift, sucker rod pumping, electrical submersible pumps,
hydraulic pumps
Learning outcomes

The students know multiphase flow of fluid in production pipes, choke performance,
inflow performance, productivity index and inflow performance relationship, and know how to
calculate and analyze flowing performance in tubing, artificial lift methods with morality, good
recognition of environment protection, good professional skill development and market

requirement.

534309 Production Operations 3(3-0-6)
Prerequisite : 534303 Dirilling Engineering

Well completion, subsurface and surface completion equipment, tubing design, casing
design, cementing, packer, perforation, well head equipment and flow control equipment,
formation damage, workover hydraulic, fracturing and acidizing
Learning outcomes

The students know and can apply well completion, subsurface and surface
completion equipment, tubing design, casing design, cementing, packer, perforation, well head
equipment and flow control equipment, formation damage, workover hydraulic, fracturing and
acidizing in petroleum production operations while considering the morals, ethics,

environmental impacts and economics.
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534330 Natural Gas Engineering 3(3-0-6)
Prerequisite : 534203 Petroleum Industry

Composition and properties of natural gas, gas measurement and sampling, gas
reserve calculation, gas production & processing system, gas transportation techniques, gas
utilization and consumption
Learning outcomes

The students know composition and properties of natural gas, gas measurement and
sampling, and know how to calculate and analyze reserves, gas production & processing
system, gas transportation techniques, gas utilization and consumption with morality, good
recognition of environment protection, good professional skill development and market

requirement.

3.  Cooperative Education

538495 Pre-cooperative Education 1(1-0-2)
Prerequisite : None

Principals and concepts relating to Cooperative Education; Process and steps of
undertaking Cooperative Education; Protocols relating to Cooperative Education; Basic knowledge
on and techniques for job application such as workplace selection, job application letter writing,
job interviews and communication skills; Basic knowledge necessary for undertaking Cooperative
Education at workplace; Building up self-confidence; Entrepreneurial potential development;
Occupational health and safety in workplace; Organizational culture, Quality management
systems at workplace such as 55, 1SO 9000 and ISO 14000; Report writing and presentation
techniques; Personality development
Learning outcomes

1. Studentshave a deep understanding of the concepts, principles, processes and

procedures as well as relevant regulations of cooperative education.

2. Students have knowledge and basic skills to work in the enterprises.

3. Students have knowledge and skills in presentation and academic report writing.

4. Students have the basic skills in personality development to adapt themselves to

work environment.
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538496 Cooperative Education | 8 Credits
Prerequisite : Courses specified by the School and 538490 Pre-cooperative Education

The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
School’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the School faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s
performance on the assigned work and the operational reports as well as his/her performance
at the post-placement interview and seminar activities will determine the assessment result
of the student to be either pass or fail
Learning outcomes

1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
Identify and analyse issues, and suggest practical solutions in engineering problems.
Design a system, component, or process to meet desired needs.

Effectively communicate verbally and in writing.

bR N

Schedule a work plan and have the flexibility to respond to changing
circumstances.

6. Establish good working relationships in a multi-disciplinary team.

7. Understand and apply professional and ethical responsibility.

8. Recognise the need for, and engage in lifelong learning.
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538497 Cooperative Education Il 8 Credits
Prerequisite : 534491 Cooperative Education |

The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
School’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the School faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s
performance on the assigned work and the operational reports as well as his/her performance
at the post-placement interview and seminar activities will determine the assessment result
of the student to be either pass or fail
Learning outcomes

1. Apply relevant engineering knowledge, skills, techniques, and tools in a work

context.
2. Identify and analyse issues, and suggest practical solutions in engineering
problems.

3. Design a system, component, or process to meet desired needs.

4.  Effectively communicate verbally and in writing.

5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
Establish good working relationships in a multi-disciplinary team.
Understand and apply professional and ethical responsibility.

Recognise the need for, and engage in lifelong learning.

oo N

Develop professional contacts.

10. Take initiative in a professional setting.
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538498 Cooperative Education llI 8 Credits
Prerequisite : 538492 Cooperative Education ||

The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
School’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the School faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s
performance on the assigned work and the operational reports as well as his/her performance
at the post-placement interview and seminar activities will determine the assessment result
of the student to be either pass or fail
Learning outcomes

1. Adaptively apply relevant engineering knowledge, skills, techniques, and tools in

a work context.
2. Identify and analyse issues, and suggest practical and economical solutions in
engineering problems.

3. Design a system, component, or process to meet desired needs.

4.  Effectively communicate verbally and in writing.

5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
Establish good working relationships in a multi-disciplinary team.
Understand and apply professional and ethical responsibility.

Recognise the need for, and engage in lifelong learning.

v o N o

Develop professional contacts.

10. Take initiative in a professional setting.

N-98



umg.2

Or replaced by Profession Project

538499 Geological Engineering Professional Project 9 Credits
Prerequisite : Consent of the School

Project should be in research or development of the new knowledge in Geological
Engineering. Final report and oral presentation exam are required
Learning outcomes

The students know how to apply geological engineering knowledge to perform

research, or to develop new knowledge that are useful for the industry.
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