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Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

New Course
Modification of Existing Course
Deletion of Course

A. B.CURRENT LISTING REQUESTED LISTING

Home Department Course Number Home Department Course Number

512

Course Title Course Title

Theory of Structures
Time Sched

Theory of StructureTITLE TITLE
Max = 19 Spaces

ABBRE- ABBRE-
Transcript Theory of StructureVIATION VIATION

Max = 20 Spaces

X Course Description Course Description for Official Publication (Max = 50 words)

Presentation of the direct-stiffness method of analysis for two-
dimensional and three-dimensional structures. Overview of analysis
techniques for arch and cable supported structures. Brief
introduction to theory of plates and shells. Lecture.

Applications of energy concepts for determination of forces and
displacements in structures; presentation of the direct-stiffness
method of analysis for two-dimensional structures; introduction to
nonlinear analysis of structures. Lecture.
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Department  Chair Name        Chair Signature

Kim F. Hayes, Interim Chair and Professor
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Dept(s).

Curriculum Comm.

Faculty
Cross listed Unit 1
Cross listed Unit 2

Approval Info Home Dept. Cross-listed Dept.Submitted By:

Undergrad only
Rackham Grad
Non-Rckhm Grad
Ugrad or Rckhm Grad

Ugrad or Non-Rckhm Grad
All Credit types
Rckhm Grad w/add'l Work

Level of Credit
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Ugrad or Non-Rckhm Grad
All Credit types
Rckhm Grad w/add'l Work
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in the same term?
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New Courses - B & C completely
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Deletions - A  & C completely
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Core Course

Free Elective
Tech Elective
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Tech Elective

Other

Contact
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Hrs/Wk

of Wks
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Approved by Name Approved Date

Time Sched
Max = 19 Spaces

Transcript
Max = 20 Spaces

Civil & Environmental Engin

Course Offer Freq Indefinitely
One term only

Course Is Y Graded

Prereq Prereq

Enforced
Advised

Enforced
Advised

CEE 312 or equivalent.



SUPPORTING STATEMENT

Are any special resources or facilities required for this course?

A change in the course description is proposed to better reflect material currently covered in CEE-512. Heavy emphasis is now
placed on the use of energy methods for structural analysis, and an introduction to nonlinear structural analysis has been added,
which replaces the material previously covered on theory of plates and shells.

Program outcomes are now identified for this course due to its recent addition to the undergraduate curriculum as a technical
elective in Structural Engineering. For this reason, the course credits now qualify for “all credit types”.

Yes No

Detail the Special requirements
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CEE 512 - THEORY OF STRUCTURES (Fall 2011) 
 
PREREQUISITES:  CEE 312 or equivalent 
    Basic knowledge of matrix algebra 
 
LECTURES:   Monday, Wednesday, & Friday, 1363 G.G. Brown Building 
    11:30 am – 12:30 pm (Class starts at 11:40 am) 
 
INSTRUCTOR:  Professor Gustavo J. Parra 
    2370 G.G. Brown Building 
    Phone: 764-6576; e-mail: gjpm@umich.edu  
 
REFERENCES: Weaver, William Jr., and Gere, James M. (1990). Matrix Analysis of Framed 

Structures, Third Edition. Van Nostrand Reinhold.  
 
  McGuire, William, Gallagher, Richard H., and Ziemian, Ronald D. (2000). 

Matrix Structural Analysis, Second Edition, John Wiley & Sons. 
 
  Sack, Ronald L. (1984). Structural Analysis, McGraw-Hill. 
 
  West, Harry H., and Geschwindner, Louis F. (2002). Fundamentals of 

Structural Analysis, Second Edition, John Wiley & Sons. 
 
GRADING SCHEME:  Homework    30% 
    Midterm Exam (two hours) 35% 
    Final Exam (two hours)  35% 
    (scheduled for Monday, December 19, 1:30am-3:30pm) 
 
Homeworks should be submitted at the beginning of the lecture on the due date. Homework submitted between 
the due date and the next lecture will receive 75% credit. No homework will be accepted during the following 
lecture unless the instructor specifies otherwise. Students are allowed to work in groups. However, each student 
must submit his/her own homework. 

 
All examinations will be closed book and closed notes. However, each student will be allowed to use one 
double-sided equation sheet per exam. Thus, two double-sided equation sheets will be allowed in the final 
examination (one for the midterm exam and one for the final exam). If by some VALID reason you cannot take 
the exam on the scheduled date or time, please inform the instructor before the scheduled exam date. If that is 
not possible, contact the instructor as soon as possible in order to reschedule the examination. The Honor Code 
will apply to all examinations. 
 
Because lectures are 50 minutes long each, the midterm examination will be scheduled at some other time, prior 
coordination with the students. 
 
OFFICE HOURS:  To be announced 
 
COMPUTER PROGRAMS: 
In many occasions, you will be asked to use the structural analysis computer program RISA. It is a widely used 
structural analysis software, and is available on the CAEN network. Various tutorials, manuals and product 
demos are available from the RISA website (www.risatech.com). For the scope of this class, I recommend that 
you download RISA-2D (http://www.risatech.com/risa-2d.asp).  
 

mailto:gjpm@umich.edu�
http://www.risatech.com/�
http://www.risatech.com/risa-2d.asp�
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Once we begin covering the Direct Stiffness Method, you will need to do some programming. Math programs 
such as MATLAB and Mathcad are suitable for this purpose. However, you are free to use any program you 
feel comfortable with. 
 
STUDENTS WITH DISABILITIES: 
Students with disabilities are welcome to the course and will be accommodated. They are strongly encouraged 
to talk to the instructor, with a promise of full confidentiality, and to refer to The University of Michigan Office 
of Services for Students with Disabilities (http://www.umich.edu/~sswd/). 
 
COURSE OUTLINE:  

1. Introduction and material review 
a. Types of structural analysis 
b. Support conditions, member releases and connections 
c. Static versus kinematic indeterminacy 
d. Stability 
e. Flexibility versus stiffness 
f. Linear versus nonlinear material behavior 
g. Small versus large deflections 
h. Brief review of beam theory 
i. Calculation of deflections (moment-area theorem; Castigliano’s theorems; Crotti-Engesser 

theorem) 
 

2. Overview of Stiffness Method 
a. Kinematic indeterminacy 
b. Review of relationship between member end displacements and actions (truss elements; beam-

column elements) 
c. Member loads and equivalent joint loads 
d. Construction of structure (joint) stiffness matrix 
e. Determination of joint displacements, member end actions, and reactions 

 
3. Direct Stiffness Method (applied to frame and truss structures) 

a. Global versus local axes 
b. Rotation of axes 
c. Member stiffness matrix (includes application of energy methods, member stiffness matrix 

from flexibility matrix) 
d. Determination of joint stiffness matrix 
e. Joint and member loads, support displacements 
f. Determination of joint displacements, member end actions, and reactions 
g. Other topics: elastic supports, flexible connections, member releases, incorporation of shear 

deformations in framed elements, member offsets 
 

4. Energy concepts 
a. Stress and strain components 
b. Strain energy 
c. Principle of stationary potential energy (applications) 
d. Virtual work/complementary virtual work (applications) 

 
5. Introduction to Nonlinear Analysis  

a. Sources of nonlinearity 
b. First versus second-order analysis; elastic versus inelastic analysis 
c. Inelastic models for framed elements 
d. P-∆ effects 

 

http://www.umich.edu/~sswd/�
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New Course
Modification of Existing Course
Deletion of Course

A. B.CURRENT LISTING REQUESTED LISTING

Home Department Course Number Home Department Course Number

554

X

Course Title Course Title

Materials in Engineering Design Materials Selection for Sustainable Design
X

Time Sched
Matl in Eng Design Matl Sel Sus DesTITLE TITLE

Max = 19 Spaces
ABBRE- ABBRE-

TranscriptMatl in Eng Design Matl Sel Sus DesVIATION VIATION
Max = 20 Spaces

X Course Description Course Description for Official Publication (Max = 50 words)

Integrated study of material properties, processing, performance,
structure, cost and mechanics, as related to engineering design and
material selection. Topics include design process, material
properties and selection; scaling; materials database, processing
and design, and optimization. Examples will be drawn from cement
and ceramics, metals, polymers and composites.

Integrated study of materials properties, performance, and
economic and environmental cost, as related to engineering and
architectural design. Topics include material properties and
selection, materials database, processing and design, ecological
considerations, and optimization. Examples will be drawn from
cementitious materials and ceramics, metals, polymers and
composites.
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Victor C. Li
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is not a regular graduate faculty

Home Dept.

Department  Chair Name        Chair Signature

Kim F. Hayes, Interim Chair & Professor

Cross-listed
Dept(s).

Curriculum Comm.

Faculty
Cross listed Unit 1
Cross listed Unit 2

Approval Info Home Dept. Cross-listed Dept.Submitted By:

Undergrad only
Rackham Grad
Non-Rckhm Grad
Ugrad or Rckhm Grad

Ugrad or Non-Rckhm Grad
All Credit types
Rckhm Grad w/add'l Work

Level of Credit
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Ugrad or Non-Rckhm Grad
All Credit types
Rckhm Grad w/add'l Work
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Course Is Y Graded
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CEE 351 or permission of instructor.
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CEE 212 or ARCH 324 or equivalent.



SUPPORTING STATEMENT

Are any special resources or facilities required for this course?

Cross-listing with Arch is requested by Dean of TCAUP.  Contact faculty member at TCAUP is K. Velikov.  Increase content on
sustainability (displaced previous emphasis on manufacturing/processing) to emphasize student need and alignment with new
Infrastructure Systems specialty.

Yes No
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CEE 554 / ARCH 595 – Materials Selection for Sustainable Design 
 

 
PREREQUISITES:  CEE 212 or ARCH 324 or equivalent 
   Elementary mechanics of solids 
 
LECTURES:  Tu, Th, 4:00-5:30 pm    1371 GGBL 
 
INSTRUCTOR: Victor Li 
   2326 G.G. Brown 
   E-mail: vcli@umich.edu 
 Office Hours: 4:00-5:00 pm M and W, or by appointment 
 
TEXTBOOK: Materials Selection in Mechanical Design, M. Ashby, published by 

Elsevier, 2011 
Materials and the Environment, M. Ashby, published by Elsevier, 2012 

 

SOFTWARE: CES EduPack Materials Database by Granta 
 
LIBRARY RESERVES: 
   Several texts are reserved in the library for this class.  Please see 

separate reserve list.  
 
COURSE NOTES:  To be posted on the CTools website before each class. 
 
HOMEWORKS:  To be posted on the CTools website. 
 
Homework should be submitted at the beginning of the lecture on the due date. Homework 
submitted between the due date and the next lecture will receive 50% credit. No homework 
will be accepted after this. Students are allowed to work in groups. However, each student 
must submit his/her own homework. 
 
Examinations will be open book and notes.  The Honor Code will apply to all examinations. 

 
GRADING: Homework     35% 

Midterm (2 hours)    30% 
 Final (Term project)    35% 
 
STUDENTS WITH DISABILITIES: 
Students with disabilities are welcome to the course and will be accommodated. They are 
strongly encouraged to talk to the instructor, with a promise of full confidentiality, and to refer 
to The University of Michigan Office of Services for Students with Disabilities (http 
://www.umich.edu/~sswd/). 
 

mailto:whansen@engin.umich.edu


COURSE OUTLINE: 
 
Integrated study of materials properties, performance, and economic and environmental cost, 
as related to engineering and architectural design. Topics include material properties and 
selection, materials database, processing and design, ecological considerations, and 
optimization. Examples will be drawn from cementitious materials and ceramics, metals, 
polymers and composites. 

 

 
Unit 1 – The world of materials 

Unit 2 – The materials life cycle 

Unit 3 – Material data: Mechanical, physical and ecological 

Unit 4 – Screening and Ranking: the key to optimized selection 

Unit 5 – Material and Shape: the design of efficient structures 

Unit 6 – Objectives in conflict: trade-off methods & value functions 

Unit 7 – Eco-audits 

Unit 8 – Eco-informed material selection 

Unit 9 – Materials and Sustainability 

Unit 10 – Finding the right material: strategy for material advising 
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New Course
Modification of Existing Course
Deletion of Course

A. B.CURRENT LISTING REQUESTED LISTING

Home Department Course Number Home Department Course Number

650

Course Title Course Title

Fracture and Micromechanics of Fibrous Composites Advanced Fiber Reinforced Concrete for Sustainable Infrastructure
X

Time SchedFrac Micromech Comp Adv FRC Sus InfTITLE TITLE
Max = 19 Spaces

ABBRE- ABBRE-
TranscriptFrac Micromech Comp Adv FRC Sus InfVIATION VIATION Max = 20 Spaces

X Course Description Course Description for Official Publication (Max = 50 words)

Fracture mechanics fundamentals and micromechanics of
cement, ceramic- and polymer-based fibrous composites. Topics
include elastic crack mechanics, energy principles, interface
mechanics; shear lag models; residual stress; nonalignment
problems; first crack strength, steady state cracking and reliability;
multiple cracking, bridging fracture energy; and R-curve behavior.

This course surveys scale linkage in built infrastructure systems
and its interaction with the natural environment.  Fundamental
analytic tools from fracture mechanics and micromechanics are
introduced. Topics include elastic crack mechanics, energy
principles, fiber cement composite design, infrastructure durability,
and material damage mechanics as it impacts infrastructure life
cycle analyses.
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Non-Rckhm Grad
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Rckhm Grad w/add'l Work
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CEE 351 or graduate standing.



SUPPORTING STATEMENT

Are any special resources or facilities required for this course?

Course content has been revised to reflect infrastructure sustainability in alignment with Infrastructure Systems specialty.

Yes No

Detail the Special requirements
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CEE 650 – Advanced Fiber Concrete for Sustainable Infrastructure 
 

 
PREREQUISITES:  CEE 351 or equivalent 
   Basic mechanics of materials and properties of concrete 
 
LECTURES:  Tu, Th, 4:00-5:30 pm    1371 GGBL 
 
INSTRUCTOR: Victor Li 
   2326 G.G. Brown 
   E-mail: vcli@umich.edu 
 Office Hours: 4:00-5:00 pm M and W, or by appointment 
 
TEXTBOOK: Fracture Mechanics – Fundamentals and Applications, 3rd Edition, T.L. 

Anderson, published by CRC Press.   
Text will be supplemented by class handouts. 

 
LIBRARY RESERVES: 
   Several texts are reserved in the library for this class.  Please see 

separate reserve list.  
 
COURSE NOTES:  To be posted on the CTools website before each class. 
 
HOMEWORKS:  To be posted on the CTools website. 
 
Homework should be submitted at the beginning of the lecture on the due date. Homework 
submitted between the due date and the next lecture will receive 50% credit. No homework 
will be accepted after this. Students are allowed to work in groups. However, each student 
must submit his/her own homework. 
 
Examinations will be open book and notes.  The Honor Code will apply to all examinations. 

 
GRADING: Homework     35% 

Midterm (2 hours)    30% 
 Final (Term project)    35% 
 
STUDENTS WITH DISABILITIES: 
Students with disabilities are welcome to the course and will be accommodated. They are 
strongly encouraged to talk to the instructor, with a promise of full confidentiality, and to refer 
to The University of Michigan Office of Services for Students with Disabilities (http 
://www.umich.edu/~sswd/). 
 

mailto:whansen@engin.umich.edu


COURSE OUTLINE: 
 
Part I: Framework for Attaining Infrastructure Sustainability Via Materials Engineering 
1. Sustainability Concepts for Civil Infrastructure Systems 

Life Cycle Assessment of Civil Infrastructure 
Framework for Studying Materials-Structure and Environmental Systems 

2. Composite Material Scale Linking 
Fiber Concrete Composites  
Material Microstructure, Micromechanics, and Fracture 
Scale-linking Paradigm 

3. Case Studies 
Life Cycle Cost for Coastal Structure 
Life Cycle Assessment for Bridge Deck  
 

Part II:  Fracture and Micromechanics of Brittle and Quasi-Brittle Solids – Analytic Tools 

1.  Linear Elastic Fracture Mechanics: Stress Approach 

 Stress Field Around a Circular and Elliptical Cavity, and Sharp Crack Tip    

 K-Calibration and Measurement of Fracture Toughness      

 Case Studies 

2.  Linear Elastic Fracture Mechanics: Energy Approach 

 Fracture Energy  

 Relationship between G and K      

 Stability of Crack Growth         

Case Studies   

3.  Non-Linear Elastic Fracture Mechanics 

 Observations of Crack Tip Inelasticity       
 The J–Integral          

 Cohesive Models and Tension-Softening Behavior       

 Case Studies   

 

Part III:  Micromechanics of Fiber Concrete 

1. Fiber-Matrix Interface 

Characterization 

Interface Engineering        

Mechanics of Fiber Debonding and Pullout 

2.  Composite σ−δ Relation 

 Characterization 

 Micromechanics Based model     

3.  Non-catastrophic Failure 

 Conditions for Multiple Cracking 

 Strain-Hardening Fiber Concrete 

 Damage Mechanics 

4.  Case Studies 

 Engineered Cementitious Composites 

 Design for Structural Resiliency 

Design for Structural Durability 

 Integration of Fiber Concrete Design and Environmental Sustainability  























































































































 

 
 

 The University of Michigan 
 College of Engineering 
  Nuclear Engineering and Radiological Sciences 
     
   1919 Cooley Building 
   Ann Arbor, Michigan 48109-2104 

 
 
Ed Larsen 
Chair, NERS Curriculum  
 
(734) 936-0124 
(734) 763-4540 fax 
edlarsen@umich.edu 

 
 
 
TO;   College of Engineering 
 Curriculum Committee 
 
FROM:  Ed Larsen 
   Chair, NERS Curriculum Committee 
 
DATE:  March 15, 2012 
 
RE:  NERS Curriculum Changes 
 
Attached is a request for changes in the NERS Undergraduate Curriculum.  By adding NERS 
320 as a required course, it will allow students to be better prepared for summer internships and 
their senior level required courses.  By removing NERS 484 as a requirement, students will have 
greater flexibility in the selection of NERS elective courses.   Students will take at least 2 
courses from the following list:  NERS 421, NERS 461, NERS 471 or NERS 484. 
 
The effective date for the program change will be Fall 2012.  The proposed changes have been 
approved by the NERS faculty. 
 
If you have any questions or need additional information, please do not hesitate to contact me. 









 

 
 

 The University of Michigan 
 College of Engineering 
  Nuclear Engineering and Radiological Sciences 
     
   1919 Cooley Building 
   Ann Arbor, Michigan 48109-2104 

 
 
Ed Larsen 
Chair, NERS Curriculum  
 
(734) 936-0124 
(734) 763-4540 fax 
edlarsen@umich.edu 

 
 
 
TO;   College of Engineering 
 Curriculum Committee 
 
FROM:  Ed Larsen 
   Chair, NERS Curriculum Committee 
 
DATE:  March 15, 2012 
 
RE:  Engr Physics Curriculum Changes 
 
Attached is a request for changes in the Engr Physics Undergraduate Curriculum.  Summary of change 
are requested as follows: 
 

• PHYS 401 (Intermediate Mechanics) is required because of the importance of the physics 
approach to EP students. There is significant overlap between PHYS 401and the engineering 
statics/dynamics courses. Therefore, the requirement of statics/dynamics has been eliminated.  
Exception: students who pursue a concentration in ME can substitute CEE 211 or ME 240 for 
PHYS 401 in order to satisfy ME prerequisites. 

• Students used to be given the choice of ME 320 (fluids) or PHYS 406 statistical and thermal 
physics). These courses cover different topics. Unlike materials or circuits, knowledge of fluids is 
not essential to all students. PHYS 406 is very important to a physics-based education. Therefore, 
a) the requirement of ME 320 has been eliminated, b) PHYS 406 is now an added requirement 
under "Program subjects, c) The ME 235 requirement has been eliminated because its concepts 
are a subset of those in PHYS 406 (ME 235 has a larger practical component). 

• The advanced math requirement has been reduced from 8 to 6 credits to reflect the fact that most 
MATH courses are 3 credits. 

• An additional category has been added: "Flexible Technical Electives," with a total of 7-10 
credits. It allows students more flexibility in selecting courses related to their concentration (Eng. 
Tech. Electives). Courses in this category are in math, physics or engineering at 300 level or 
higher. The faculty advisor may approve a 200 level course if it is a co- or prerequisite for an 
upper-level Eng. Tech. Elective. 

 
 
The effective date for the program change will be Fall 2012.  The proposed changes have been approved 
by the NERS faculty. 
 
If you have any questions or need additional information, please do not hesitate to contact me. 



Students attending the EP Program Meeting make recommendations on changes in the EP curriculum. These changes will better meet the needs of the EP students and 
allow for greater flexibility in the EP Program.  This program is administered by the NERS Department.  These changes have been approved by the NERS faculty. 
 
CURRENT       PROPOSED CHANGES 
Required Technical Subjects     Required Technical Subjects   Comments      
MSE 250, Prin of Engr Materials  (4)    
CEE 211, Statistics and Dynamics     CEE 211, Statistics and Dynamics         
   or  ME 240, Intro to Dynamics  (3/4)      or  ME 240, Intro to Dynamics  (3/4) Delete as requirement  

For students pursuing ME in Engr Tech Elective,     
  CEE 211 or ME 240 is a substitute for Physics 401  

ME 235, Thermodynamics I  (3)   ME 235, Thermodynamics I  (3) Delete as a requirement 
Phys 406 will be a replacement  

ME 320, Fluid Mechanics                                                                    ME 320, Fluid Mechanics Delete as a requirement  
   or, Phys 406, Stat/Thermal Phys  (3)   or, Phys 406, Stat/Thermal Phys  (3)  Physics 406 will be a required physics subject   
EECS 314, Circuit Analy and Electr      
   or EECS 215, Intro to Circuits  (4)        
 
Total     (17/18)        (8) 
 
 
Physics Technical Subjects     Physical Technical Subjects          
Phys 340, Waves, Heat and Light    (3)     
Phys 390, Intro to Modern Phys          
   or NERS 311, Elements of NERS I (3)         
Phys 401, Inter Mechanics  (3)     

  
Phys 405, Inter Electr and Magn  (3)    
        Phys 406, Stat and Thermal Phys  (3) Replacement for ME 235  
Phys Elective (300L +)   (3)      
Phys Lab Elective    (2)    
   (or Directed Study) 
 
Total     (17)        (20) 
 
 
Advanced Math    (8)   Advanced Math    (6) Reduction of credits to be consistent with the 

    math courses offered (typically 3 cr hr courses) 
        

 
 
 
 



Flexible Technical Electives**  (7-10) Additional credits of technical electives  
         allows students more flexibility in selecting 
         courses related to engr technical electives. 
         Courses must be a 300L+ Math, Physics or 
         Engineering. The faculty advisor may approve 
         a 200L course if course is a pre- or co-requisite 
         of an upper level course. 
 
** Students will be advised to elect ME 235 and ME320 if pursuing ME in Engr Tech Electives 

All other requirements will remain the same: 
Common Requirements   36-39    

 Elective Humanities/Social Sciences 16 
General Electives   12 

 Engineering Technical Electives  20 
  



   Elect and  3 3

Sample Schedule 2012 (with program chnages)
Engineering Physics
To be effective Fall 2012

Total Term:
Credit Hrs 1 2 3 4 5 6 7 8

Subjects required by all programs (52‐55 hrs)
Mathematics 115, 116, 215, and  216 16 4 4 4 4 ‐ ‐ ‐ ‐
Engr 100, Intro to Engr 4 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐
Engr 101, Intro to Com;puters 4 ‐ 4 ‐ ‐ ‐ ‐ ‐ ‐
Chemistry 125/126 and 130 or
Chemistry 210 and 2111 5 5 ‐ ‐ ‐ ‐ ‐ ‐ ‐
Physics 140 with Lab 141;
Physics 240 with lab 2412 10 ‐ 5 5 ‐ ‐ ‐ ‐ ‐
Intellectual Breadth 16 4 4 4 4 ‐ ‐ ‐ ‐
Advanced Mathematics (6 hrs)
Mathematics Electives3 6 ‐ ‐ ‐ ‐ ‐ 3 3 ‐
Related Technical Subjects (8 hrs)
Matsci 250, Princ of Engr Materials 4 ‐ ‐ 4 ‐ ‐ ‐ ‐ ‐
EECS 314, Elect Cir, Sys, and Appl or
EECS 215, Intro to Circuits 4 ‐ ‐ ‐ 4 ‐ ‐ ‐ ‐
Physics Technical Subjects (20 hrs)
Physics 340, Waves, het and Light 3 ‐ ‐ ‐ 3 ‐ ‐ ‐ ‐
Physics 390, Intro to Modern Physics or
NERS 311, Ele of Nucl Engr & Rad Sci I 3 ‐ ‐ ‐ ‐ 3 ‐ ‐ ‐
Physics 401, Inter Mechanics4 3 ‐ ‐ ‐ ‐ ‐ 3 ‐ ‐
Phys 405,Int Elect and MagPhys 405,Int Mag 3 ‐ ‐ ‐ ‐ ‐ ‐ 3 ‐
Physics 406, Stat/Thermal Physics 3 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 3
Physics Elective (300 level+) 3 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 3
Physics Lab Elective or Directed Study with 
Research lab Component 2 ‐ ‐ ‐ ‐ 2 ‐ ‐ ‐
Engr Technical Electives (20 hrs)
Engineering Electives5 16 ‐ ‐ ‐ ‐ 4 4 4 4
Engineering Laboratory Elective (400 level +) 4 ‐ ‐ ‐ ‐ ‐ ‐ ‐ 4
Flexible Technical Electives (7‐10 hrs)
Mathematics, Physics or Engr Courses (300 level +)6  7‐10 ‐ ‐ ‐ ‐ 3 4 ‐ ‐
General Electives (12 hrs) 12 ‐ ‐ ‐ ‐ 3 3 3 3
Total  128 17 17 17 15 15 17 13 17

Notes:
1If you have a satisfactory score or grade in Chemistry AP, A‐level, IB Exams or 
transfer credit from another institution for Chemistry 130/125/126 you will 
have met the Chemistry Core Requirement for CoE.
2If you have a satisfactory score or grade in Physics AP, A‐Level, IB Exams or 
transfer credit from another institution for Physics 140/141 and 240/241 you 
will have met the Physics Core Requirement for CoE.
3Math Electives must be 300‐level or higher.
4For students pursuing ME in Engr Tech Electives, CEE or ME 240.   ME440 or 
ME 540 can be substituted with faculty program advisor approval.is a substitute 
for Physics 401.



5Engineering Electives are to be chosen in consultlatono with the facutly advisor 
to form a coherent sequence that clearly defines professinoal goals for the 
student.   Sample elective sequences for a   number of different subject areas 
are available fro theh academic or faculty counselors.
6 For students pursuing ME in Engr Tech Electives, students will be advised to 
take ME 235 and ME 320 as Flexible Tech Electives.  For students pursuing Aero 
in Engr Tech Electives, students will be advised to take Aero 225 and Aero 325 
as Flexible Tech Electives.
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