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Civil and Environmental Engineering

Phillip Thompson, PhD, PE, Chair

Objectives

Civil engineering is the knowledge of mathematical and physical sciences to provide structures, im-
prove and protect the environment, and provide facilities for community living, industry, and transporta-
tion for the use of mankind.

The mission of the Civil and Environmental Engineering Department is to provide educational opportu-
nities for students seeking to enter the civil engineering profession, so that they can achieve competence
in the field while recognizing their social responsibilities. The program provides a strong foundation in the
areas of mathematics, basic and engineering sciences, and the humanities and social sciences. It encour-
ages further self development and life-long intellectual achievement. The program seeks to build student
skills in written and oral communication, and a sense of poise and professionalism.

Analysis and design courses in the fields of environmental, geotechnical, hydraulic, structural, and wa-
ter resources engineering are offered in addition to preparatory courses in sciences and basic mechanics.
A broad base of theory is provided, along with its application to current practices of the profession.

The program objectives of the civil engineering program are to prepare graduates in the following
areas:

e Technical Proficiency: Ability to apply a technical core of knowledge in mathematics, science,
and civil engineering, which includes understanding the fundamentals of several recognized civil
engineering areas (e.g., environmental, geotechnical, structural, and water resources engineering).

e Communications Skills: Ability to communicate effectively including writing, speaking, listening,
and observing and to use graphics, the worldwide web, and other communication tools.

e Professional Skills: Ability to use the broad spectrum of skills needed in professional
practice including teamwork, leadership, and project and business management, and an understand-
ing of professional ethics, contemporary issues, safety, and economics.

¢ Personal Breadth: Understanding of non-technical aspects of engineering, including ethical con-
siderations, concern for society and the environment, and multi-cultural perspectives, as well as a
commitment to life-long learning and service to the professional and civic communities.

Degree Offered

Bachelor of Science in Civil Engineering

Majors Offered
Civil Engineering
Civil Engineering with specialization in Environmental Engineering

Minor Offered

Environmental Engineering
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Departmental Requirements

In addition to the prerequisites, departmental candidacy in one of the engineering departments is
required for entry into 300- and 400-level courses. Candidacy is achieved by successfully completing all
required 100- and 200-level engineering, chemistry, computer science, mathematics, and physics courses
with a combined grade point average of at least 2.50, as well as ENGL 110. Only courses graded C (2.00)
or higher may be transferred into the department to offset degree requirements.

For graduation, a minimum 2.50 cumulative grade point average is required, as well as a minimum
2.50 average in Seattle University classes in science, computer science, physics, mathematics, and engi-
neering courses.

Taking the Washington state Fundamentals of Engineering (FE) examination is required for the de-
gree. The civil engineering program is accredited by the Engineering Accreditation Commission of ABET,
formerly known as the Accreditation Board for Engineering and Technology.

Bachelor of Science in Civil Engineering
Major in Civil Engineering

In order to earn the bachelor of science in civil engineering degree, students must complete a minimum
of 192 credits including 45 credits in core curriculum, with a cumulative and major/department grade
point average of 2.50, including the following:

I. Core Curriculum Requirements

Students majoring in civil engineering must earn a minimum of 45 credits in the core curriculum.

ENGL 110 College Writing: Inquiry and Argument .............ccoevvrnrresennnennensessesennnns 5
PHIL 110 Introduction to Philosophy and Critical Thinking .......c.ccoccvvvvenccnieenennen. 5
Choose one of the fOlloWING TWO COUTSES: ... 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction 1o Literature..........ccoovererenesnsencrserese e 5
PHIL 220 Philosophy of the Human Person...........ccccocveereernnnenenenssessessessesesennens 5
Social Science | (N0t ECONOMICS) ....cccveeiiiiirciier e e e e e e e s sse e s s sse e s e se e sesne s senne s snneesenneesannes 5
Social Science Il satisfied by CEEGR 302

Theology and Religious Studies Phase 11 (200-299) ........c.ccoeerererernensensessmssessessessesessessessessessesnes 5
Ethics (UPPer diVISION).......ccciciicieiieiecc e s s r e s s nennennrans 5
Theology and Religious Studies Phase 11l (300-399).........ccocerirrrrnrnernensere e 5

Interdisciplinary satisfied within major.
Senior synthesis filled by CEEGR 487, 488, 489.

Il. Major Requirements
83 credits, including:

CEEGR 105 Civil Engineering Graphics and Communication..........cccerereernsensenserennens 3
CEEGR 221 Mechanics of Materials L...........coreererrierecrecre e 4
CEEGR 222 Mechanics of Materials Lab I.........cccccovrviriniinirecrceee e 2
CEEGR 302 Engineering ECONOMY ........cococeeirieencrnensee s s 3
CEEGR 311 Engineering Measurements..........c.ccoocrereneesennenessesssesssss s se e snens 4
CEEGR 323 Mechanics of Materials Il .........cccoceririnninrerrerr e 5
CEEGR 331 Fluid MeCh@NICs .....ccoeieieeeceeeceeereee e 4
CEEGR 335 Applied Hydraulics........ccoooiinniiiicee s 5

CEEGR 337 L 11T N - | SRR 1
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CEEGR 342 Environmental Engineering Chemistry ..........cooocvvennnnnnnssnescncseneens 4
CEEGR 351 Engineering GEOologY .......cccucveereeriereresssrssessesesse s e ssesssssssessessnssessesnens 4
CEEGR 353 S0il MEChANICS ... 5
CEEGR 371 Water ReSoUrces I ..o 3
CEEGR 445 Structural Mechanics ... 5
CEEGR 473 Principles of Environmental ENgineering ..........ccccueevevennnenneniessensessennnns 5
CEEGR 487 Engineering Design L. 4
CEEGR 488 Engineering Design ll.........coccoerireencnreeec e 4
CEEGR 489 Engineering Design I ..........ccocooiriinininenereereree e 4
Choose elective SEQUENCE @ OF D ... 10
a. CEEGR 447 Structural Design |

CEEGR 449 Structural Design Il
b. CEEGR 474 Water Supply and Wastewater Engineering

CEEGR 475 Hazardous Waste Engineering
Choose one of the folloWINg fiVe COUISES:......cviiminrirrre e senees 4
CEEGR 425 Transportation Engineering
CEEGR 455 Foundation Design
CEEGR 472 Water Resources Il
CEEGR 476 Environmental Law and Impact Studies
CEEGR 486 Green Engineering

lll. Other Major Department Requirements

CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | ........oooeriiiiirecreeree e 1
MEGR 210 SEALICS v ——————————————— 4
MEGR 230 DYNAMICS......cieicic e 4
MEGR 281 Engineering Methods............coooiiriirerre e 4
MATH 134 CalCUIUS | ... 5
MATH 135 CalCUIUS Il s 5
MATH 136 CalCUIUS Tl .. 5
MATH 232 Multivariable Calulus ... 3
MATH 233 Linear Algebra.........ccoo s 3
MATH 234 Differential EQUAtioNs...........ccocveericrererenesersese e 4
Choose one of the folloWING TWO COUISES: ....cuvuruiiiernieririe st snees 5
MATH 244 Probability and Statistics

MATH 351 Probability

PHYS 121 MECRANIES ... 5
PHYS 122 Electricity and Magnetism...........cccooeriiinnnnnnncrsse s 5
PHYS 123 Waves and OPtics......ccovrmrererrrnernersereresse e s s s sseses s sesessesseenes 5
Elective (CEEGR 100 recommended) ........ccceceeerieeiiemrieeriseesisesssssssessssesssesssessssssssenas 2

NOTE: Fundamentals of Engineering (FE) examination is required for graduation.
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Bachelor of Science in Civil Engineering
Major in Civil Engineering with a
Specialization in Environmental Engineering
In order to earn the bachelor of science in civil engineering degree with a specialization in environmen-
tal engineering, students must complete a minimum of 45 credits in the core curriculum and 192 credits

total. A cumulative 2.50 grade point average is required, in addition to a 2.50 average in major/depart-
ment requirements, including the following:

I. Core Curriculum Requirements

ENGL 110 College Writing: Inquiry and Argument .............ccooierirnnenenensnsenereenens 5
PHIL 110 Introduction to Philosophy and Critical Thinking ..........ccccoeveerrercerscrcrnnns 5
Choose one of the folloWING TWO COUISES: .....ueuiuiirrriniererrie et nnees 5
HIST 120 Origins of Western Civilization

HIST 121 Studies in Modern Civilization

ENGL 120 Introduction to Literature...........ccoceeerineercenserersees e 5
PHIL 220 Philosophy of the Human Person............ccoecreineinnnnescnese e 5
Social Science | (NOt @CONOMICS) ....eevveerieeriierieerrerseerreerraesse e s e e sssessseesseeseesrsessseesssessnessneesseenas 5
Social Science Il satisfied by CEEGR 302

Theology and Religious Studies Phase 11 (200-299) ........ccccoererenrnmrnerrerere e enas 5
Ethics (UPPer diVISION).......ccccveerireresiesirere e s s 5
Theology and Religious Studies Phase Il (300-399) .........cccccrirrmrinnersrnneesensee e 5

Interdisciplinary satisfied within major.
Senior synthesis filled by CEEGR 487, 488, 489.

Students majoring in civil engineering with an environmental engineering specialty must earn a minimum
of 45 credits in the core curriculum. See detailed core curriculum information in this Bulletin.

Il. Major Requirements
78 credits, including:

CEEGR 105 Civil Engineering Graphics and Communication..........c.cceevvrrercenneennnnne 3
CEEGR 221 Mechanics of Materials I........c.ccocvorererenerrerre s 4
CEEGR 222 Mechanics of Materials Lab I.........ccooooioieneeeeeeeeree e 2
CEEGR 302 Engineering ECONOMY ........ccccocieriiieeneiriinsiescssee s nneas 3
CEEGR 311 Engineering Measurements.........cocvcevenninsnnncnnnesinssssssnss s 4
CEEGR 331 Fluid MeChanICs .....c..ceoeiiieceeecee e 4
CEEGR 335 Applied HydraulicS.......cooeiereeneriercrerce s 5
CEEGR 337 3 (1 Te 3] I SO OO S RSRSTSTRRPSON 1
CEEGR 341 Biological Principles for Environmental Engineers...........cccoeevrerverserernnns 5
CEEGR 342 Environmental Engineering Chemistry .........ccccecvvenninncnsenseessenseeseennens 4
CEEGR 351 Engineering GEOlOgY .........cccvurerernmresnmreni s 4
CEEGR 353 SOl MEChANICS ... 5
CEEGR 371 Water RESOUICES | .....covviveiriiiire i 3
CEEGR 473 Principles of Environmental ENngineering ...........cccccovvemnnennnerenescnenneens 5
CEEGR 474 Water Supply and Wastewater ENgineering ..........ccoccvvererrenensensessesserennas 5
CEEGR 475 Hazardous Waste ENgineering ..........cccucveercerieerenseesessenssesesssesesssessesnens 5
CEEGR 487 Engineering Design L. 4
CEEGR 488 Engineering Design ll.........coccoerircenerceerc e 4

CEEGR 489 Engineering Design I ..........cocooirieneniinse e 4
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Choose one of the folloWINg fiVe COUISES:........vuuiuruiiirirriirieire bbb 4
CEEGR 425 Transportation Engineering

CEEGR 455 Foundation Design

CEEGR 472 Water Resources I

CEEGR 476 Environmental Law and Impact Studies

CEEGR 486 Green Engineering

lll. Other Major Department Requirements

CHEM 121 General Chemistry | ... 4
CHEM 131 General Chemistry Lab | .......cooecvciicnicne e 1
MEGR 210 SEATICS veeerre e ———————————— 4
MEGR 230 DYNaMICS.....citicri i 4
MEGR 281 Engineering Methods............ccucveerienerennsnsnse e snens 4
MATH 134 Lo [T [T 3 [PPSO 5
MATH 135 L0 1] T3 | R 5
MATH 136 Calculus Tl ... 5
MATH 232 Multivariable Calculus ..o 3
MATH 233 Linear Algebra........coooiiiececerree e 3
MATH 234 Differential EQUAtiONS...........ccocvceriererenese e snens 4
Choose one of the follOWING TWO COUISES: ......cuiuiiiriieiriierie st s neees 5
MATH 244 Probability and Statistics
MATH 351 Probability
PHYS 121 MeECRANICS ... 5
PHYS 122 Electricity and MagnetisSm .........cocveerenrennencresereeereee e 5
PHYS 123 Waves and OPLicCS......ccoverrerenrinnsinsesesesessesss s sesse s s ssessessssessesssssesseens 5
Choose one of the folloWING TWO OPTIONS: ......ccuvvreeieierircie st annees 5
a. BIOL 101 Principles of Biology
b. BIOL 161 Biology I: Molecular and Cellular Biology

BIOL 171 Biology | Lab
Elective (CEEGR 100 recommended) ......ccccceveeerverrverrrerrseesieesssesssessseesssesssessssssseenas 2

NOTE: Fundamentals of Engineering (FE) examination is required for graduation.

Minor in Environmental Engineering

To earn a minor in environmental engineering, students must complete a minimum of 30 credits in civil
and environmental engineering, including:

CEEGR 341 Biological Principles for Environmental Engineers...........ccoccereeerencrnencne 5
CEEGR 342 Environmental Engineering Chemistry .........cccoovvrirerennsnsessessessesennens 4
CEEGR 351 Engineering GEOolOgY .......c.ccucvvrerierenienesse s s sse s se s sse e snens 4
CEEGR 473 Principles of Environmental Engineering ...........ccccccooeeerenereseresernenerenens 5
CEEGR 476 Environmental Law and Impact Studies ..........c.ccoovrererernnnsennensensesennnns 4
CEEGR 486 Green ENgiNeering .......ccccuceeerneerirneesessesseses s 4
Approved CEEGR courses (300 or higher) ... 4

Students majoring in civil engineering are not eligible for this minor. See policy for minors (84-1) for more
information.
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Civil and Environmental Engineering Courses

CEEGR 100 Introduction to Civil and Environmental Engineering...........ccoccveeveerernnns 2
Investigation of some major branches of civil ‘and environmental engineering at the introductory level.
Introduction to the profession through lectures from faculty and practicing civil engineers, field trips to
construction sites and design offices and hands-on demonstrations. Research of contemporary and signifi-
cant civil engineering projects. Recommended for students majoring in civil and environmental engineer-
ing. Open to all students wishing to explore the possibilities of civil and environmental engineering as a
career. (fall)

CEEGR 105 Civil Engineering Graphics and Communication..........cccooerriernerceriercnas 3
An introduction into the drawing production and communication process in civil engineering. Sketching,
drawing interpretation, plan views, sections, elevations, dimensioning, abbreviations, and professional
written communication. Development of drawing packages using AutoCAD with emphasis on professional
drawing production. Three two-hour sessions per week. Laboratory. (fall, spring)

CEEGR 221 Mechanics of Materials ..........ccoeoerireire s 4
Mechanics of solid deformable bodies; relationships between the external forces acting on elastic bodies
and the stresses and deformations produced. Members subjected to tension, compression, flexure, and
torsion. Four lecture hours per week. Prerequisites: MEGR 210, MATH 136. (fall, spring)

CEEGR 222 Mechanics of Materials Laboratory I...........ccccvcivnvenenennnensensessenenenaens 2
Laboratory experiments on the mechanics of solid deformable bodies and the relationships between ten-
sion, compression, flexure, and torsion. Developing technical report writing skills; use of spreadsheets and
computer graphics. Four hours per week. Pre or co-requisite: CEEGR 221. (fall, spring)

CEEGR 291-293 Special Topics 1 to 5
CEEGR 296 Directed StudY .......ccoeriieirerer s 1to5

CEEGR 302 Engineering ECONOMY ........cocoveeirieencrsensee s s s 3
Elements of immediate and long-term economy of facility design, construction and maintenance; interest
rates, present worth and prospective return on investment; depreciation and replacement studies. (fall,
winter)

CEEGR 311 Engineering Measurements .........c.cceeceveerneersesseesesseesessenssessessssssesssessenses 4
Introduction to surveying and mapping. Concepts, instruments and practice of engineering measurements,
topographic mapping, public land system, boundary surveys, aerial photogrammetry, and the global posi-
tion system; error adjustment, earthwork, and highway curve design. Three lectures and one laboratory
period per week. Prerequisites: MATH 120, 121, and CEEGR 105. (spring)

CEEGR 323 Mechanics of Materials Il .........covorierrirerere e 5
Continuation of the mechanics of solid deformable bodies. Beam topics, stability of columns, combined
stresses and strains, fatigue and energy relationships. Laboratory experiments on the mechanics of solid
deformable bodies and the stresses and deformations produced. Improving technical writing skills; use of
spreadsheets and computer graphics. Four lecture hours and one three-hour laboratory per week. Prereg-
uisites: C- or better in CEEGR 221, MATH 234. (winter)

CEEGR 325 Applied Engineering Mechanics .........ccocverernnernensmssessesssesessessessesessennes 3
Advanced topics in mechanics of materials and structural analysis for students not specializing in struc-
tures. Combine stress states, calculation of beam deflections, column stability and theories of failure. Three
lecture hours per week. Prerequisites: CEEGR 221, MATH 234. (winter)
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CEEGR 331 Fluid MeCh@niCs .......coeoueeeeeeereercrcre e 4
Fluid properties. Elementary mechanics of incompressible fluids. Hydrostatics and fluid kinematics. Con-
tinuity and energy equations. Pump and turbine power calculations. Fluid resistance phenomena and
estimations for laminar and turbulent flows. Momentum equation and dynamic forces. Dynamic similitude
and hydraulic modeling. Pre or co-requisite: MEGR 230. (fall, winter)

CEEGR 335 Applied Hydraulics.......ccooeiveeeencreesesseese e 5
Extension and application of fluid mechanics principles with laboratory. Pipes in series and in parallel.
Branching pipes and pipe networks. Pipeline system curves. Basic hydraulic machinery. Analysis of pump-
ing systems. Basic open channel flow. Backwater analysis. Culverts. Four lecture hours and one three-hour
laboratory per week. Prerequisite: CEEGR 331. (winter)

CEEGR 337 Fluids Laboratory ............ccoeeeererernereenireee e 1
Experimental calibration of various flow meters, loss coefficients, and pipe friction factors. Experimental
verification of various principles of fluid mechanics. One three-hour laboratory per week. Co-requisite
(CEEGR Majors only): CEEGR 331. (fall, winter)

CEEGR 341 Biological Principles for Environmental Engineers...........cccoeevrerserserernnns 5
Basic principles of microbiology and biochemistry as applied to environmental control and wastewater
treatment. Kinetic and energetic aspects are emphasized. Effects of domestic and industrial water pollu-
tion on the biological characteristics of natural waters and aquatic life are studied. Laboratory includes
plating techniques, studying biological growth kinetics and advanced genetic techniques such as gene
amplification using polymerase chain reaction (PCR). Prerequisite: BIOL 101 or BIOL 161 and 171 or
equivalent. (fall)

CEEGR 342 Environmental Engineering Chemistry .........ccccevvvenininsescensenscnseeseennens 4
Principles of chemical kinetics and thermodynamics applied to fundamental understanding of aqueous
environmental samples, including natural waters, wastewaters, and treated waters; factors controlling
inorganic and organic chemical concentrations, acid-base equilibria, and absorption phenomena. Prereg-
uisites: CHEM 121, 131, or equivalent. (spring)

CEEGR 351 Engineering GEOolOgY .......c.ccucveeriernmrereneesse s sse s snens 4
Mineralogy of rocks; types of rocks, their formation, structure and engineering properties; plate tecton-
ics; structural geology; seismicity; introduction to and use of topographic maps, aerial photographs and
geologic maps in engineering projects. Geotechnical field exploration techniques. Slope stability issues.
Erosional and depositional land forms of rivers and glaciers. Engineering geology in contemporary civil
engineering projects. Four lecture hours per week. (fall)

CEEGR 353 Y LI =Tl 1P T3 5
Engineering properties and classification of soils; compaction, permeability, effective stress concept, con-
solidation, settlements and time rate of settlements, shear strength of soils, strength measurements of
soils, field investigation. Four lecture hours and one laboratory session per week. Prerequisites: CEEGR
221. Pre- or co-requisite: CEEGR 331. (winter)

CEEGR 371 Water RESOUICES | .....cocviveiiiiiire e 3
Hydrologic data sources, collection, and analysis, including frequency analysis. Precipitation, runoff, evap-
oration, and transpiration. Analysis of stream flow, hydrographs, flood mitigation, and drainage basins.
Prerequisite: CEEGR 331, Co-requisite or prerequisite: MATH 244 or 351. (spring)

CEEGR 391-393 SPECIAl TOPICS ...cveeieeee e 1to5

CEEGR 396 Directed StUdy .......cccoiieerrc 1to5
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CEEGR 425 Transportation ENngineering ..o 4
Introduction to the fundamentals of highway transportation systems. Methods of predicting travel de-
mand and capacity supply. Use of field surveys and statistical representation of traffic characteristics.
Urban transportation planning and design. Roadway design. (winter)

CEEGR 445 Structural Mechanics ... 5
Classical and matrix methods in structural mechanics. Introduction to finite element analysis, dynamic
response of structures, structural idealization and computer modeling. Prerequisite: CEEGR 323. (fall)

CEEGR 447 Structural Design |........coeveeeriee e 5

CEEGR 449 Structural Design Il.......ccocoeriieeeeerere e 5
Design of structural members and connections. Specific structural design building codes. 1. Steel design. I1.
Reinforced and prestressed concrete design. Prerequisite: CEEGR 445. (447 winter, 449 spring)

CEEGR 455 Foundation DeSign..........ccooeeoereerimrncrereneee s 4
Design considerations for foundations. Introduction to Terzaghi's bearing capacity theory and lateral earth
pressure theory. Design of shallow and deep foundations. Design of retaining walls, sheet pile walls and
anchored retaining structures. Slope stability analysis. Correlation of soil properties based on subsurface
exploration results. Prerequisite: CEEGR 353. (spring)

CEEGR 472 Water Resources ..o 4
Streamflow routing process. Hydrograph analysis and synthesis. Reservoir capacity, operation, and routing

processes. Subsurface hydrology. Well hydraulics. Erosion and sedimentation. Prerequisite: CEEGR 371.
(fall)

CEEGR 473 Principles of Environmental ENgineering ........c..ccocveevevenesnnnensensensesennens 5
Introduction to water and wastewater treatment processes, air pollution control and hazardous waste
management through the understanding of physical, chemical, and biological processes as well as mass
balance analyses. Four lectures and one laboratory or field trip per week. Prerequisites: CHEM 121, 131,
CEEGR 342. (fall)

CEEGR 474 Water Supply and Wastewater ENngineering ..........ccoccveererrerensessessesscssennas 5
Physical, chemical, and biological process design for water supply and wastewater treatment. Four lec-
tures and one laboratory or field trip per week. Prerequisite: CEEGR 473. (winter)

CEEGR 475 Hazardous Waste ENGINEEIiNg .......ccccererereerersessersessessessessesensessesssssessessnns 5
Explores the fate and transport of hazardous materials in the environment. Regulatory considerations,
programmatic criteria and remediation technologies are also evaluated. Prerequisite: CEEGR 473 or in-
structor permission. (spring)

CEEGR 476 Environmental Law and Impact Studies ..........c.ccoerrererresnnnsensessnnsesennens 4
Social, economic, and engineering factors involved in environmental regulations. National and regional
water policies, programs, and administration. Emphasis on national environmental policy act and its im-
plementation. Terminology of environmental inventory, assessment, and impact statement. Senior stand-
ing recommended. (winter)

CEEGR 486 Green ENgineering........ccccvevinininiinincnc s 4
Introduces principles of green building including the sustainable use of water, energy and materials. Fo-
cuses also on the design of alternative energy production systems including solar, wind and microhydro
systems for the developing world. Sustainable pollution control technologies for air and water are also
examined. Students are required to identify a project that culiminates with a final design report and pre-
sentation. Pre- or co-requisite: CEEGR 342. (spring)
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CEEGR 487 Engineering Design I..........cccoviimnininnsn s 4
Design process, problem solving and decision making, project planning and scheduling, team dynamics,
résumé writing, networking and interviewing skills, interaction with the professional engineering com-
munity, developing technical writing and oral communication skills. Engineering proposal preparation for
senior capstone project. Prerequisite: senior standing and department permission. (fall)

CEEGR 488 Engineering Design ll.........cocvceeiiceenirsinse e 4

CEEGR 489 Engineering Design I ... 4
Group design project focusing on the integrative aspects of engineering subject matter. The project should
focus on: (1) philosophy of design, a creative approach, and a comprehensive design project; planning,
organizing and leading an engineering project, exercising judgment and considering economic factors;
and (2) integrated aspects of creative design and analysis; case studies; design of a novel device or system.
Two lecture and four design hours per week. The three-course series fulfills the senior synthesis core re-
quirement. Prerequisite: CEEGR 487 for CEEGR 488; CEEGR 488 for CEEGR 489. (488 winter, 489 spring)

CEEGR 491-493 SPECIAl TOPICS..ueerirerrereree s 1to5
CEEGR 496 Independent StUdY ........cccocveicrcerienene e ————— 1to5
CEEGR 497 Directed ReAding .....c.ccoveeerrerserrererereseses s s 1to5

CEEGR 498 Directed RESEAICN.......c.eeeeeieceee e s s 1to5



