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4, Revised SGUS Proposal BS BME/M Eng in Pharmaceutical
Engineering

5. Course Approval Forms

6. Data to Support Undergraduate Curricular Decision Making
Jeanne Murabito & Honor Passow



University of Michigan
College of Engineering
Curriculum Committee Meeting
Tuesday September 28, 2004
1:30-3:30 p.m.

Lurie Engineering Center GM Room
Minutes

Jeff Fessler called the meeting to order at 1:45 p.m.

Members Present: J.Fessler, C.Cesnik, W. Hansen, G. Herrin, S .Holleran, J. Holloway, G.
Hulbert, S. Montgomery, M. Parsons, J. Patel, H. Peng, R. Robertson, P. Samson

Members Absent: James Holloway (NERS), S. Pang, S.Takayama (BME), L. Thompson

Guests: Susan Bitzer (for S. Takayama), Kurt Hill, Kathleen Vargo

Motion to approve the minutes of the last meeting

There were two changes to the minutes: Under ME in Global Automotive and Manufacturing
Engr: Passed with the condition that a small modification a global component is added to the

curriculum.
Under SUGS BME and Pharmaceutical Engineering: Henia stated a precedent from the last

meeting in which a similar SGUS was approved.

The minutes of the last meeting were approved
Discussion of C-/D Rule and 30/36 Credit Hour Rule

This was a continuation of the discussion from the September 14 meeting. A handout regarding
this had been passed out in that meeting. This had also been discussed last year.

The Academic Rules Working Group had recommended that the statement that was on page 50 of
the 2003-04 CoE Bulletin, Section “C- and D Grades,” second sentence that currently reads: “The
“D” level of performance is not considered satisfactory for a course that is a prerequisite for a
later-elected course...” not be used in conjunction with the CoE course requirements (required by
all degree plans ). Specifically: Engr. 100, Engr. 101, Chemistry 130/125/126,Physics 140/141 or
240/241, and Math 115/116/215/216.”

They recommend : “That a rule be approved that a grade of “C-“ or better is required for all
CoE core course requirements, Engr. 100, Engr. 101, Chemistry 130/125/126, Physics 140/141
or 240/241, and Math 115/116/215/216, excluding the Humanities/Social Science requirement.

It is the ARWG’s belief that it is important to be consistent among all the CoE core course
requirements (excluding the Humanities/Social Science requirement).

It was noted that “D” grades are still acceptable for some courses and this Committee controls

core courses and departments control their own grades.
Kathleen Vargo stated the program advisor have the ultimate say on this.



Jeff Fessler asked for a straw vote: to no longer allow “D* grades. or lower. Only “C-“or higher
for College core courses not counting Humanities/Social Science courses, regardless of whether or
not they are prerequisites. Moved and Seconded. 9 votes for, 2 votes opposed.

Jeff said that based on the straw vote, he will come back with specific wording on this.

Regarding the 30/36 credit hour rule, The ARWG recommended increasing the hours from 36 to
38. The 30 of 36 is the last amount of credit hours that a student may transfer into the College at
the end of their career here, only 6 credits from outside the University. The ARWG wanted to up
that to 8 credits.

Jeff Fessler if someone wanted to make a motion to change this. Since there was not motion, it
was decided to leave it at 36.

Kathleen said that the ARWG had recommended 65 hours in their plan that the student had to
have on the Ann Arbor campus, but the program advisors said that was too high. They
recommended 55. There was to be a subcommittee to look at transfer students being admitted.

Carlos Cesnik made a motion to add a rule that states : With the exception of Prescribed
Programs, students must complete 55 U-M credit hours in their program.
Since there wasn’t a second, Jeff Fessler proposed to table this.

Discussion on P/F Policy Regarding Joint LSA/ENGR Degree

There were 3 handouts at the meeting regarding this issue.

Gary Herrin said that the essence of this issue is that when students satisfy the requirements for
two different degrees, which schools rules should prevail?

There are two students in question here, who are graduating with 2 degrees in 3 /2 years.

The pass/fail rule which states how many credit hours of pass/fail can be counted in Engineering
is 14 and in LSA says 30. These students have 14 credit hours of pass/ fail already and also meet
all the Engineering degree requirements (looking at their degree audits).

The question being brought up is does the College still have any control over their Pass/Fail
courses at this point.

Kathleen Vargo stated that when a student is in a Multiple Dependent Degree Program (MDDP)
they need to follow the policy of their ‘home unit’ (the school the student is enrolled in). She said
that the LSA bulletin states this more clearly than the Engineering bulletin.

She noted that the student can apply for an “exception to college rules” from the Scholastic
Standing Committee.

Susan Montgomery made a motion to change the wording. Seconded. Discussion
Jeff Fessler thought that the Academic Rules Working Group should look into this issue, then
bring it back to the Committee.

SUGS BME and Pharmaceutical Engineering

Susan Bitzer was there to represent Bio Med. The Committee had met on this at the last meeting
and is still waiting for a revised proposal.



BSE Chemical Engineering/MSE Chemical Engineering Engineering Global Leadership
Honors Program

Susan Montgomery had turned a proposal for a BSE Chemical Engineering/MSE Chemical
Engineering Engineering Global Leadership Honors Program (NOT an SGUS program)

This was sent as an addendum to the September 14 meeting packet.

Susan Montgomery talked about this proposal. This is a Bachelors/Masters Program.

The HU/SS requirement goes from 16 to 24 credits because there needs to be enough Language.

Discussion
Jeff Fessler made a motion to approve this program. Motion Carried (approved)
This will go to the Faculty meeting for approval.

Adjournment: Motion to adjourn was made and seconded
Motion carried (approved)
Next Meeting
Tuesday, October 12, 2004
1:30-3:30 p.m.
GM Room — Fourth Floor LEC




Proposal for M.Eng Degree program in Structural Engineering

Master of Engineering in Structural Engineering

The Master of Engineering (M.Eng) degree program in Structural Engineering offers students
a strong professional degree that is oriented toward structural engineering practice. Students
with professional work experience will be encouraged to enter this degree program, but the
degree will be open to all B.S.E. (CEE) graduates who intend to enter professional practice
after completion of their Master's degree. Students with B.S. degrees from other disciplines
will be permitted to enter the M.Eng degree program, but they will probably need to take
additional courses to supplement their undergraduate course work. A minimum of 30 credit
hours are required to complete the degree, Master of Engineering in Structural Engineering.

One primary feature of the M.Eng (Structural Engineering) will be the requirement to have a
minor area of professional emphasis. The minor area may be within or outside the CEE
Department. Another feature will be the requirement for a project based on professional
practice in structural engineering. Also, students will be expected to take course(s) outside of
engineering to develop skills required for the successful practice of engineering in today's
society. It is anticipated that students in the M.Eng degree program will consist of a mixture
of practicing engineers (part-time students) and regular full-time students. This combination
of students should lead to stimulating classroom discussions and add a richness to the
professional practice project required for the degree.

Degree Objective

The goal of the Master of Engineering Degree in Structural Engineering is to prepare
engineers for practice in structural engineering and for interaction with professionals in
related disciplines. It is believed that these goals can best be met by developing a specific
program designed to meet the special needs of each student. Students should plan to take
courses from as many of the CEE structural engineering faculty as possible.

Program requirements for the Master of Engineering in Structural Engineering are as follows:
1. Major area of professional emphasis: Structural Engineering (= 15 hrs.)

Students will be expected to complete at least five structural engineering courses (15 hours)
at the 500 or 600 level. Courses offered by other departments may be used if approved by the
student's academic advisor. Lower level structural engineering courses may be elected (i.e.
CEE 413 and CEE 415), but credit for these courses will not be counted toward either the 30
hour requirement for the M.Eng degree or the 15 hour requirement in the area of major
professional emphasis. The five structural engineering courses must satisfy the following
requirements:

a) At least two courses shall be advanced analysis courses selected from CEE 510, CEE
511, CEE 512 or CEE 517.

b) At least two courses shall be advanced design courses selected from CEE 513, CEE
514, CEE 515, CEE 516 or CEE 618.



Proposal for M.Eng Degree program in Structural Engineering

2. Minor area of professional emphasis (2 6 hrs.)

A sequence of at least two courses shall be selected for the minor area of professional
emphasis. The second (or third) course in the sequence must be at the 500 level or higher.
Any of the other concentration areas in the CEE Department or a technical area from outside
the CEE Department will be permitted to satisfy this requirement. The M.Eng student should
obtain approval from their faculty advisor before selecting courses for this requirement.
Examples of course sequences that would satisfy this requirement are given in the appendix.

3. Structural Engineering Project (3 hrs.)

Students will be required to enroll in the Structural Engineering Project course (CEE 811)
and make an oral presentation during that semester. The material for the project must be
developed either from the student’s prior professional work experience or from a structural
engineering project made available to students enrolled in CEE 811. The involvement of a
practicing structural engineer in the development of the project is highly recommended and
faculty members will facilitate contacts between the students and appropriate structural
engineers. Project material can be developed and presented either by an individual student or
by a group (two or three) of M.Eng. students in the CEE Department. The project must be
approved by the student's faculty advisor during the semester before the student enrolls in the
project course. Either the individual student or the student group will be expected to submit a
final written report to a faculty review panel and will make an oral presentation of their
project. The project course will be graded on a S/U basis. A structural engineering seminar
associated with this course will be scheduled on a bi-weekly basis each semester. Seminar
speakers will consist of either M.Eng students, structural engineering faculty members,
professional engineers or faculty from other institutions.

4. Breadth Beyond Engineering (= 3 hrs.)

Areas of emphasis can be Business, Management, Legal, Information Technology, Statistics,
Economics or other approved courses of study. These courses must be at the 400 level or
above. Students will need to seek formal approval from their academic advisor before
enrolling in a course intended to satisfy this requirement. Examples of courses that will
satisfy this requirement are listed in the appendix.

5. General Program Requirements and Policies

Credit hours and normal progress:

A minimum of 30 credit hours of acceptable graduate work must be completed for the M.Eng.
degree. Twelve hours of credit is the usual full-time graduate load per semester. It is
recommended that a student distribute courses over at least two and one-half terms.

Grades:

The grade point average for the 30 hours of courses used to fulfill the credit hour requirement
for the M.Eng degree program must be at least B. A grade below C is not acceptable for
graduate credit, but it is considered in the computation of the grade point average.



Proposal for M.Eng Degree program in Structural Engineering

Time limit:
A student must complete all work within a period of five consecutive years after first
enrollment in the M.Eng program.

Transfer credit: ’
Transfer of up to nine credit hours required for the M.Eng degree from inter-university and

intra-university sources combined is permitted.

Graduate credit: A maximum of six hours of graduate credit may be transferred from
another institution. They must be approved graduate level courses taken in residence
with a grade of B or better from the graduate school of an accredited institution approved
by the Rackham School of Graduate Studies. Graduate extension courses will be
considered only from The University of Michigan, Wayne State University, Michigan
State University, Michigan Tech University, Lawrence Tech University, Western
Michigan University, Central Michigan University, Eastern Michigan University,
Northern Michigan University and Oakland University. Credit will be transferred upon
written application of the student through the Department of Civil and Environmental
Engineering and will be applied after the student has established an overall graduate
grade point average of B or better in resident work at the University of Michigan.
Courses cannot be transferred for credit if already applied toward a degree or if taken
more than five years before beginning graduate study at the University of Michigan.

Pre-graduate credit: Pre-graduate course credit with a grade of B or better earned by
the student as an undergraduate at the University of Michigan may be included in the
student's graduate study program subject to the following restrictions: (1) credit was not
used to meet the bachelor's degree requirement, either required courses or required credit
hours, (2) credit was earned no more that two years before formal admission to the M.
Eng program and (3) credit was earned in courses approved for graduate credit by the
Rackham Graduate School. The student may request the transfer of such credits through
the Department of Civil and Environmental Engineering any time after admission.

400 level courses:

A 400 level course that is listed in the Bulletin of the Rackham Graduate School may be
elected for graduate credit when approved by the student's advisor, except for those 400 level
courses that are required in the current undergraduate degree program of the Department of
Civil and Environmental Engineering. No more than a total of 9 hours of 400 level courses
will be accepted for graduate credit in this degree program.

Independent study courses:
No more that six credit hours of directed study, including the project course, will be accepted
toward the 30 credit hour degree requirement.



Proposal for M.Eng Degree program in Structural Engineering

Appendix

Example sequences of courses that satisfy the requirement for minor professional
emphasis:

For construction engineering and management: CEE 534 Construction Engineering,
Equipment, and Methods, and CEE 536 Critical Path Methods

For geotechnical engineering: CEE 545 Foundation Engineering, and CEE 544 Rock
Mechanics or CEE 546 Stability of Earth Masses or CEE 548 Geotechnical
Earthquake Engineering.

For concrete materials: CEE 518 Fiber Reinforced Cement Composites, and CEE 547 Soils
Engineering and Pavement Systems or CEE 650 Fracture and Mechanics of Fibrous
Composites.

For applied mechanics: ME 412 Advanced Strength of Materials, and ME 512 (CEE 509)
Theory of Elasticity or AERO 516 Mechanics of Fibrous Composites.

For architecture: Arch 524 Surface Structures and Arch 544 Wood Structures

Partial list of courses outside of Civil and Environmental Engineering that will satisfy
the requirement for breadth beyond engineering:

Accounting 502/3: Principles of Financial Accounting
Accounting 552: Principles of Management Accounting

Architecture 527: Introduction to Building Economics
Architecture 583: Professional Practice

Industrial and Operations Engineering 433: Occupational Ergonomics
Industrial and Operations Engineering 452: Capital Budgeting and Financial Engineering

International Business 510: World Economy

Approval

O curriculum Comm.

O Faculty

[0 Rackham

[ Cross listed Unit 1
[ Cross listed Unit 2

Submitted By: & Home Dept. O CrossJisted Dept.
Name, Signature & Department

Home Dept.
Cross-listed Dept(s).




Wolfe, Judy

To: Jeffrey A. Fessler
Subject: 2004-10-12 agenda

>From: Philip Lawrence Roe [mailto:philroe@engin.umich.edu]
Sent: Tuesday, October 05, 2004 12:18 PM

To: gdherrin@umich.edu

Subject: COE Requirements for pass/fail courses

Gary,

The SSC considered at its meeting this morning your request for suugestions to clarify the
pass/fail requirements for dual degrees.

Our suggestion is the following. Amend the regulation on p 47 of the COE Bulletin to read
as follows.

Elective courses in Humanities and Social Sciences, or courses to be used as Unrestricted
Electives, or courses taken to satisfy the non-Engineering requirements of a dual-degree
program, may be taken pass/fail, subject to the following restrictions.

At least 114 of the credit hours applied to satisfying the requirements of the Engineering
program must be taken for grades.

No more than two courses per term, or one course per Spring/Summer half-term may be taken
pass/fail. Courses Fhat are only offered pass/fail are exempt from this rule, as are
courses taken to satisfy the non-Engineering requirements of a dual-degree program.

Engineering 100, Engineering 101 and Senior Technical Communication courses cannot be
elected as pass/fail.

Dual degree students must satisfy any requirements of the partner program.

If more courses are elected pass/fail than are allowed by these rules, they will be
automatically revert to being graded. If a course is elected, and allowed, as pass/fail,
then it will contribute to the culumulative totals on the transcript only if it is passed.
Failed courses will not appear.

If I have understood their situations correctly, these changes would grant approval to the
students currently petitioning. The key idea of focussing on the graded rather than the
pass/fail courses is due to Wayne Jones. I hope this helps.

Phil Roe



Wolfe, Judy

From: Henia G. Kamil [hek @ umich.edu]

Sent: Thursday, Octaber 07, 2004 7:01 AM

To: Fessler, Jeffrey

Cc: jrwolfe@umich.edu; Takayama, Shuichi; Kamil, Henia; Peng, Huei
Subject: Revised SGUS Proposal BS BME/M Eng in Pharmaceutical Engineering

3iotech)Pha#13699;
Dear Jeff,

Attached please find the revised SGUS BS BME/ M Eng in Pharmaceutical Engineering
proposal. The revision were made based on the recommendation made by the Curriculum
Committee at its September 14,

2004 meeting.

The revision based on these recommendations are:

1. BS BME template is current as published in the CoE Bulletin 2004-05 (pg. 96) 2.
Unrestricted Free electives are not considered for the 9 credits to be double counted.
3. Credits to be double counted can be considered from the BSE Concentration and
Electives. The BSE concentration sample was revised to Biotechnology Concentration (pg.
98 in Bulletin). The listed courses are also integrated in the PharmEng degree template
(e.g., ChE 517, BioMedE 584 and ChE 617).

Please let me if the current proposed template will meet with the Curriculum committee
recommendations and the proposal can be approved for implementation as of Fall 2004.

If any additional information is required let me know.

I have copied Professor Takayama. I will not be able to attend the meeting until 2:30 pm
on Tuesday as I will be at another meeting

between 12:00-2:00 pm. I will attend the meeting at 2:30 pm.

Professor Peng will not be able to attend the meeting.

Thank you for your consideration and I hope that this proposal will meet the requirements
and be approved.

Henia Kamil

Henia G. Kamil

Program Manager
University of Michigan
273B Chrysler Center

2121 Bonisteel Blvd

Ann Arbor, MI 48109-2092
Phone: 734-764-3071

Fax: 734-647-0079

email: hek@engin.umich.edu



BSE Biomedical Eng (Biotechnology)/MEng Pharmaceutical Engineering (Revised)
10/6/04

Math, Calculus | '4|"|aS N4 4
Math, Calculus Hl 116 4 4
Math, Calculus lll 215 4 4
Math, Intro to Diff. Equations 216 4 4
Engr, Intro to Eng. 100 4 4
Engr, Intro to Computers 101 4 4
Chemistry, General 125 1 1
Chemistry, General 126 1 1
Chemistry, General 130 3 3
Physics, General Physics | 140 4 3
Physics, Elem. Lab | 141 1 1
Physics, General Physics I 240 4 3
Physics, Elem. Lab Il 241 1 1
Humanities 4 4
Humanities 4 4
Humanities 4 4
Humanities 4 4
BME Program Subjects (41 Biology, Intro to Biclogy 162 5| s
Biology, Intro to Biological Chemistry 310 4 4
BiomedE, Quantitative Cell Biology 418 4 4
Quantitative Physiology 419/519 4 4
BiomedE, Bioinstrumentation 458 4 4
I0E, Introduction to Statistics 265 4 4
313
EE Circuits or215 4 4
Choose two courses 8
Mechanical Sciences | 4 4
Mechanical Sciences I 4 4
BiomedE, Eng. Design 450 4 4
BME Free Eléctives 12%%. 12 8 4
Biotechnology Concentration ChE, Thermodynamics 330 3 3
Requirements & Electives ChE, Heat and Mass Transfer 342 4 4
20|or BiomedE, Biotransport** 479 4
Chem, Organic Chem | 210 4 4
ChE, Reaction Engineering and Design 344 4 4
Electives** 5 31 2
128] 18 |16]/ 16 |16]15]/16/15] 14
21 1§11 11919
Core Courses 3
Advanced BiomedE & Pharm courses 6
Legal, regulatory & Business Related 6
Advanced Science, engineering and others 3
courses
Pratical Training or Research 3
B.S.E BiomedE/M. Eng in Pharm
Eng. T 149

* See BiomedE Department and Pharm Eng for courses that fulfill both requirements
**See BiomedE department to see courses that fulfull requirements

10



COURSE APPROVAL FORMS

For October 12, 2004 CoE CC Meeting

AOSS 598 New Course

CEE 445 For information only Modification — Changing terms from: Fall fo: Winter and Fall

CEE 519 New Course
CEE 619 New Course
CEE 811 New Course

EECS 527 Modification — Changing description; Changing prerequisites from: EECS 478
to: EECS 281 or EECS 478 or Graduate Standing; adding discussion to class type.

IOE 810 Deletion
IOE 815 Deletion
IOE 825 Deletion
IOE 843 Deletion

IOE 873 Deletion

11



THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING

Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

Form Number

@® New Course Complete the following sections:
O Modification of Existing Course New Courses - B & C completely Date 9/20/2004
O Deletion of Course - e .
Modifications - A modified information, B & C completely Effective Winter 2004
Deletions - A & C completelv
A. CURRENT LISTING B. REQUESTED LISTING
Home Department Div # Course Number Home Department Div# Course Number

Atmospheric. Oceanic. & Space Sciences AOSS 598

Cross Listed Course Information

Cross Listed Course Information

Course Title Course Title
The Sun and The Heliosphere
Time Sched Time Sched J H
TITLE _ TITLE > ' ¥4

ABBRE. | Max= 19 Spaces ABBRE- :lax = 1;Spaces Sk_,?\ YR .e_h% Y)u?[
Transcript ranscri

VIATION Max = 20 Spaces VIATION Max = 20 Spaces T in U / H (=2 \ : [1] S 13 \ore

e N? ¥

Course Description

Course Description for Official Publication {Max = 50 words)

A complete description of the physical processes that govern the
behavior of the Sun and the heliosphere with emphasis on recent
theoretical and observational resuits.

OME
Oa Ob Oe Od e U Ug On Wi Oj U

P R

S OLCOnS
Oa Ob Oc Od Oe Of Og On Oi O Ok

Degree Requirements © Degree Requirement O Tech Elective
Core Course O Other

O Free Elective

Degree Requirements O Degree Requirement O Tech Elective
O Core Course O Other
O Free Elective

Prerequisites
O Enforced O Advised

Prerequisites AQSS 464 & Physics 505 or equivalent
O Enforced O Advised

L0

U

[

Credit Credit
Restrictions Restrictions
Eevel of Credit O Al Creditty Credit Hours gontact SeJeLOf Cr:dlt O Al Cred Credit Hours | Contact
Undergrad onl| redit types " rs/Wk ndergrad only Il Credit types "
Rackhom Grag O Rekhm Grad wiadd'l Wort | Min - Max T | B Reckhem Gred O Rekhm Grad wiedd' Work | Min  Max [HsWKk 3
0 N e e N Nor foom e 3 5 | Nmbe
O ugrad or Non-Rekhm Grad Ugrad or Non-Rckhm Grad of Wks __14__|
Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information % Print the course in the Bulletin
Is this course repeatable? O Yas © No (Optional) & Print the course in the Time Schedule
Maximum Hours? Maximum Times?
Can it be repeated in the same term?O Yes O No
T(:Ias(s) B Lec sGraged 8 Iﬁac Grading T:errergsoaf. O EsBuwaOneQm Half term E ;::d
ypels ection ec Location .
O Rec Sem X A-E Offering O Yearly B Alter Years [ Even Years [} 0dd Yeers
o S i B
s N Ar ' - - -
U pis Q Inld O piF g glat)r[r?g'[)cils/?gallon g:g&'éaaember Lennard A. Fisk Title Professor
Ind O Other_ Oy O Extension '
O other
Grad Course: Attach nomination if Cognizant Faculty is not a regular graduate faculty
Approval

O cCurriculum Comm.

O Faculty

[0 Rackham

[ Cross listed Unit 1
[ Cross listed Unit 2

Name, Signature & Department

Submitted By: B Home Dept.

-listed Depe?
/ A

~zd

Home Dept. Perry Samsaon

Cross-listed Dept(s).

12



Form Number
[1445 |

SUPPORTING STATEMENT

A.significant fraction.of the AQSS graduate students pursue research.in figlds directly related $o.solar.and heliospheric.physics... lo_.._
mesaﬁelds,"new obsawaunna.and.newmsomucal.ap.prmches,ammobmoushahemmmg.auamble, This. munsehthLbeﬁmaﬂmtmm

The behavior.of magnetic fields.in turbulence.
Mean magostic.field dynama.theary applied fo.the. Sun.

Diffusinn.of magnetic fields.on the Sun
Sal | Y " ) e field
ﬁolamind.amelgraﬁnn thmrv

Qhacga.s:ates,nhsemed m..th:a.snla.cmmd.an.dmphaahnm for.theary.
EusLngzangmaoiemxalanhaucemaMmechanleme

Are any special resources or facilities required for this course? O ves O No

Detail the Special requirements

13



THE UNIVERSITY OF MICHIGAN — COLLEGE OF ENGINEERING
Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

A&ion Requested

5 New Course
@ Modification of Existing Course
> Deletion of Course

Complete the following sections:
New Courses - B & C completely
Modifications - A modified information, B & C completely

Deletions - A & C completely

A. CURRENT LISTING

B. REQUESTED LISTING

Form Number

Date 6/8/2004

;w;ome Department

1l

Div#

Course Number Home Department

CEE

Div#
248

'C—ross Listed Course l;'llorma!lu;

Cross Listed Course Information

Effective Winter 2005

Course Number
445

I:l ;ré'c;urse Title
Engineering Properties of Soil
- T Time Sched Time Sched i
| Max=105p AaTLE | Max =10 Spaces Engr Prop Soil
i Transcript Transcript i
| VITION | menso VIATION | oS, Engr Prop Soil

D iréourse Description
i

Course Description for Official Publication (Max = 50 words)
Soil classification and index properties; soil structures and moisture, |
seepage, compressibility and consolidation; stress and settlement
analysis; shear strength; applications to foundations, retaining
structures, slopes and landfills. Lectures, problems, laboratory,
report writing.

|=a Ob (e [d (e Of Og Oh 01 Oj Ok |Xa Xb [e Xd Xe [Jf Xg [Th Xi L] KXk
F‘Dngru Requirements O Degree Requirement Q Free Elective O Other Degres Requirerents  © Degres Requwement O Free Liecive O G
: O Core Course O Tech Elective O Core Courss O Tech Elective
D Prerequisites Prerequisites CEE 212 - -
{; Enforced (> Advised ® Enforced () Advised
D R
Restrictions Restrictions
Level of Credit Credit Hours | Contact Tovel of Credlt Credit Hours | Contact
7 Undergrad only [J Ugrad or Non-Rekhm Grad Min  Max Hrs/Mk [X Undergred only [ Ugrad or Non-Rekhm Grad ¢ s ¢ .
D " Rackhem Grad {J All Credt types {3 Rackham Grad CJ AN Credh types Min  Max |[HMK 6
7 Non-Rckhm Grad {13 Rekhm Gred w/edd| Work T __ | Number ) NonRoihm Gred (T} Rekhm Grad w/addl Work 4 4 1 Number
1ZJ Ugrad or Rekhm Grad of Wks OugredorRmGrad | — il PV
L —
C.i Repsatabilfy {Indi Research, Dir. Study. Dissertation: Printing Information 3 Print the course in the Bulletin
‘i |g tnis course repeatable? O Yes ( No (Optional) Z£ Print the course in the Time Schedule
. Maximum Hours? Maximum Timea?
I
. Canitbe repeated in the same term®C Yes 3 No FA Y wp
E]l Class Graded O Lec Grading i Tems& B MU Ola QUL O M Halfterm ) 18t
[ Type(s) X Lec Section O Rec _ Location i Freq.of 0 2na
i I Rec O Sem X AE L Offering I Yearty O Ahter Years O Even Years O Odd Years
" O Dis J Biokgical Station { Cognizant Faculty T
L Dis O nd [ PF ) Camp Davis 'Momber o Tite
gind O Other, gy T Extension :
; - iGrad Course: Attach nomination if Cognizant Faculty is not @ rog\.l.l;\:gmdum.é. hu.my
“Hpprsval T T Submitted By: Il Home Dept. O Cross-listed Dept. -

O Curriculum Comm.

O Faculty

O Rackham

Cross-listed Dept(s).

Name, Signature & Department /4
Home Dept. Nikolaos Katopodes, CEE

O Cross listed Unit 1
[ Cross listed Unit 2

14



Form Number

1410

SUPPORTING STATEMENT

CEE 445 Enginesring. ronsdies.of Seil had.64. students. enralied.int. he. Eall. 2003 semester... The undergraduate. soil mechanics.......
Jabaratory. has.enaugh. eauipment and spacs. 19 accommasate. ahout. 12, studenis.per.lab.section.-. 13 students.at. mest.. As. 2 1esult of
me..lar.ge.ﬁm.ollr.nem..the.numher..oi.lab.aecimns.was.mcxease.d.10..5.nex.waek.and.b«n.ﬁ.s.ls.mr.e.ne.ed.ed..in.addjﬁon.m.me.help ...........
aroxided by, r. Richard. Nelen:Hosksema.. Most.of the.Jab. sections.had.13 students. anrolled.in.them.. The. end:of:-the-semesier. course
exaluations.indicated that one.of the had paints.of the caurse was the.large. class. size.and the.avercrowded. lah seclians.. Accordingly,
ii.is.nmmsetixh.e.CEE.M&he._oﬁezed.bmca.a.year.(l.a...in.ho.tb.lhe.E.a!.l.and..v\ﬁnier..semasters),..]‘.hia.shomd.alle.v.iaie.me.laxge.glas.s..
size. the.averaowded Jak.sections,.and allow.the. students. mare. Aexibility. io. fitting. GEE. 448 info.their. schedules... As.a histarical.nate, it
has.only.heen.for.me.last.2.years.mat.CEE.M&has.nnly..baen.offexe.d.m.lha.Eall.seme.ster..nrior..tn.this.il.was.oﬂered.m.hom.mef.all..

and Winter.semesters.

Are any special resources or facilities required for this course? £ ves 5 No

Detail the Special requirements
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THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING
College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

® New Course
O Modification of Existing Course
O Deletion of Course

A. CURRENT LISTING

Form Number

Course Approval Request

Complete the following sections:
New Courses - B & C completely Date 4/13/2004 _

Modifications - A modified information, B & C completely Effective Winter 2005
Deletions - A & C combletelv

B. REQUESTED LISTING

Home Department

Div# Course Number Home Department Div # Course Number
Civil and Environmental Enaineerina 248 519

Cross Listed Course Information

Cross Listed Course Information

Course Title Course Title
Hybrid and Composite Structures
Time Sched Time Sched .
TITLE
AnEE | Max =19 Spaces e rax =19 Spaces Hybrid/Comp Struct
Transcri ranscript .
VIATION | mrenscs g‘spam VIATION | () = 20 Spaces Hybrid/Comp Struct

Course Description

Course Description for Official Publication (Max = 50 words)

Behavior and design of hybrid and composite structural members,
connections and systems, including composite frame construction,
structural wall systems and braced frames; design of advanced
fiber cementitious materials and applications in new and deficient
structural systems; Fiber Reinforced Polymers (FRP) for structural
repair and retrofit.

BYae

O Ob Ue C1d De Of Og O Oi O Oi|0a Ub De Ld Ue Of Og On O O) Ok

o Requirement O Tech Elective Degree Requirements O Degree Requirement O Tech Elective
Degree Requirements Degree Requi o oond gre q ° gr quir °

Core Course
O Free Elective

Core Course
O Free Elective

EREIE

N

Prerequisites Prerequisites CEE 415; CEE 413 or equivalent
O Enforced O Advised @ Enforced O Advised
N Credit
grees(t’:clia\s Restrictions
Level of Credit Credit Hours | Contact S’v" of Credit o Credit Hours | Contact
O Undergrad onl O Al Credit types . HrsWk Undergrad onl: All Credit types .
D) Rackhem Grad T Rexkbrm Grad wiadd Worl | Min  Max ® Rackham Gred Ol Rekhm Gradwiedd work | Min  Max |HrsWk 3 |
O Non-Rckhm Grad Number 0 Non-Rckhm Gred 3 3 | Number
] Ugrad or Rekhm Grad — — ] otwks O Ugrad or Rekhm Grad -3 _3_ | Num
Ugrad or Non-Rckhm Grad —————— | O ugrad or Non-Rckhm Grad ofWks ___14
Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information X Print the course in the Bulletin
Is this course repeatable? O Yes O No (Optional) 23 Print the course in the Time Schedule
Maximum Hours? Maximumn Times? i
Cen it be repeated in tha same tem? O Yes O No
Class Graded © Lec Grading Tems& O 1 @1 Ome Omwb Om Half term O 1st
Typels) X Lec Section O Rec Location Freq. of 0 2na
B g:;‘ 8 E:I':“ % é-REIN . % an Offering B Yaarly O Alter Yaars O Even Years O Odd Years
O Lab Q b g su o stati _
O pis le) |n|; 0O pF B gfr':gbc:lvis;a"m ggg:‘lllzﬂ'u( Gustavo Parra-Montesinos Title Assistant Professor
Qid Oother, O 3 Extansion y Member:
Grad Coursa: Attach nomination if Qanizant Faculty is not a regular graduata faculty
Approval

O Curriculum Comm.

O Faculty
O Rackham

Submitted By: & Home Dapt. O Cross-listed Dept.

Name, Signature & Department
of »
Home Dept. MMWMEE—&M———

Cross-listed Depi(s).

O Cross listed Unit 1
3 Cross listed Unit 2
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Are any special resources or facilities required for this course? O ves ® No

Detail the Special requirements
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CEE-519: HYBRID AND COMPOSITE STRUCTURES

Outline:
1) Introduction

2) Material properties
a. Concrete (stress-strain response under uniaxial and multiaxial state of stress)
b. Fiber Reinforced Concrete (FRC)
c. Steel
d. Fiber Reinforced Polymer (FRP) Composites

3) Hybrid steel-concrete members
a. Composite floor systems
1. Wide flange beams
ii. Trusses
b. Steel-reinforced concrete (SRC) flexural members
i. Concrete-encased wide flange sections
ii. Concrete-encased steel trusses
iii. Seismic detailing
Concrete-filled tube (CFT) columns
Hybrid concrete-steel coupling beams
Hybrid walls
Buckling-restrained braces

"o a0

4) Hybrid steel-concrete structural systems and connections
a. Effect of concrete slab on behavior of simple and moment resisting steel
connections
Reinforced concrete column-steel beam (RCS) frames
SRC frames
CFT frames
Hybrid wall and coupled wall systems
Buckling-Restrained Braced (BRB) frames
g. Results from full-scale tests of RCS and BRB frames (NCREE)

Mmoo o

5) High-Performance Fiber Reinforced Cement Composites (HPFRCCs)
' a. Definition, fiber types/materials, compression and tensile behavior
b. Material selection for seismic applications
c. Applications in new construction
1. Seismic behavior of HPFRCC members with shear-dominated response
ii. Seismic behavior of HPFRCC flexural elements
d. Applications in seismic retrofit and repair

6) Fiber Reinforced Polymer (FRP) composites for non-seismic and seismic retrofit and

repair
a. Flexural strengthening

18



b. Shear strengthening
c. Enhancement of member ductility

7) Seismic-resistant precast/prestressed construction, self-centering systems
a. Systems and connections developed in PRESS program
b. Seismic behavior of a full-scale precast structure (PRESS program)
c. Precast and monolithic self-centering members and connections
d. Hybrid precast frame systems

Grading System:
Homework 30%
Term Project 35%
Final Exam 35%

References:

A large portion of the material covered in this course is based on results from research programs
published in technical journals. The instructor will give a list of journal papers for reference at
the beginning of each topic. Other references for the course are listed below.

ACI Committee 318. (2002). Building Code Requirements for Structural Concrete, ACI 318-02,
American Concrete Institute, Farmington Hills, Michigan.

AISC. (2002). Seismic Provisions for Structural Steel Buildings, American Institute of Steel
Construction, Inc., Chicago, Illinois.

AISC-LRFD. (2001). Manual of Steel Construction - Load & Resistance Factor Deszgn Third
Edition, American Institute of Steel Construction, Inc., Chicago, Illinois.

Priestley, M.J.N., Seible, F., and Calvi, G.M. (1996). Seismic design and retrofit of bridges, Wiley-
Interscience.

RILEM. (1996; 1999; 2003). High Performance Fiber Reinforced Cement Composites Proceedings
(2, 3 and 4), Ed. A.E. Naaman and H.W. Reinhardt, E & FN Spon, London, UK.

Viest, 1.V., Colaco, J.P., Furlong, R.-W., Griffis, L.G., Leon, R.T., Wyllie, L.A. (1997).
Composite Construction Design for Buildings, McGraw-Hill, Inc.
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University of Michigan
Department of Civil and Environmental Engineering

CEE - 519: Hybrid and Composite Structures

Sample Homework

As a member of ateam in charge of a bridge seismic retrofit project, you are asked to
evaluate the design of the piers in a concrete bridge, evaluate their potential behavior
during an earthquake, and design a retrofit scheme, if needed, using FRP jacketing. A
cross section and an elevation view of the bridge pier is shown in the figure below.
Based on the seismicity of the site, a peak displacement demand of 6.5 in. was estimated.
The brige pier is assumed to sustain a permanent axial load corresponding to 10% of its
maximum axial load capacity. The specified concrete strength found in the design
drawings was 3000 psi, and Grade 40 and 60 steels were used for the transverse and
longitudinal reinforcement, respectively. Make any necessary assumptions regarding
actual material properties expected in the bridge pier. You are allowed to use Xtract or
any other software for nonlinear section analysis.

P L 22in.

.

® 16 #9 bars

16’
#3 spiral @ 6 in.

k3 -
777777 180




THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING Form Number

D ——

Course Approval Request
College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

® New Course . Complete the following sections:
O Moadification of Existing Course New Courses - B & C completely Date 11/3/2003
O Deletion of Course Modifications - A modified information, B & C completely

Effective Eall 2005
Deletions - A & C completelv

A. CURRENT LISTING B. REQUESTED LISTING
Home Department Div # Course Number Home Department Div# Course Number
L__] Civil and Environmental Enaineerina 248 619
Cross Listed Course Information - . Cross Listed Course Information

D Course Title Course Title

Advanced Structural Dynamics and Smart Structures

Time Sched Time Sched
TITLE N TITLE - Adv. Dyn. & Smart Str
ABERE- Max = 19 Spaces ABERE- :ﬂax 149 Spaces y
Transcript VIATION ranscript
VIATION | eense aces Max = 20 Spaces Adv. Dyn. & Smart Str
D Course Description Course Description for Official Publication (Max = 50 words)

Smart structure systems found in civil, mechanical and aerospace
engineering described using basic principles of linear system
theory, domain transformations, complex plane analysis and block
system modeling. Structural monitoring for effective data
processing and system identification. Design of passive and active
structural control systems using base isolation, tuned mass
damping and active actuators.

0 0

" Ty e s
(Ja (b Oe Od e Of Og On Oi Oj Oijda Ob Ue Ud e Uf g Oh i Oj Ok
Degree Requirements ©Q Degree Requirement O Tech Elective Degree Requirements O Degree Requirement O Tech Elective
Core Course O Other Q Core Course © Other
O Free Elective O Free Elective
Prerequisites Prerequisites Math 417 or equivalent, CEE 511
C Enforced O Advised O Enforced © Advised

Credit Credit
Restrictions Restrictions
Eevel of Credit O A Gred Credit Hours 50'22;‘ DLeljeLDf Cn;dltl O Al Credi Credit Hours | Contact

Undergrad onl All Credit types . rs ndergrad only redit types N
O Rackhar Grad O Rekhm Grad wiadd'l Worl | Min -~ Max X Rackham Grad U] Rekhm Grad wiaddl Work | Min  Max fHsWk 3 )
] Non-Rekhm Grad Number ® Non-Rckhm Grad 3 3 Number
OJ Ugrad or Rckhm Grad — | ofwks O ugrad or Rckhm Grad 3 3
[J Ugrad or Non-Rckhm Grad — | O ugrad or Non-Rckhm Grad ofWks ___14 __ |

Repeatability (indi Research, Dir. Study, Dissertation: Printing Information § Print the course in the Bulletin

Is this course repeatable? C Yes O No (Optional) % Print the course in the Time Schedule

Maximum Hours? Maximum Times?

Can it be repeated in the same term? O Yes O No

[

Tcuss B Lec sGratqed 8 LRec Grading L TF?;r'r;s O% B 010 maOup O Half term g ;rs“d
pe(s, ection ec ocation -
ypels) 0O Rec O Sem X A-E Offering O Yearly @ Alter Years O Even Years O Odd Years
% Eelr)n QO Lab 8 CRINC & Ann Arbor
O be 8 Dis 0 s O Biological Station Cognizant Jerome Peter Lynch Title Assistant Professor
g ind PFF O Camp Davis Faculty Member:
s g?her O Other. Oy O Extension '

Grad Course: Attach nomination if Cognizant Faculty is not a régular graduate faculty

Approval Submitted By: & Home Dept. O Cross-fisted Dept.

: N. . Si t & D rt t
(O Curriculum Comm. ame, Signature & Departmen /
Home Dept.

D Faculty Cross-listed Dept(s).
(O Rackham
(O Cross listed Unit 1 21
(O Cross listed Unit 2
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|

as auditing

Are any special resources or facilities required for this course?

Detail the Special requirements

O Yes ® No
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Course Outline for CEE619 — Advanced Structural Dynamics & Smart Structures

Jerome P. Lynch
September 14, 2004

e Linear Algebra Review
o Applied Definition of Basis, Range, Rank
o QR and SVD Factorizations
o Orthogonality '

e Domain Transformations:

o Laplace Transforms
» Introduction to the Continuous Complex (s) Plane
» Zero and Pole Analysis for System Stability
» Linear System Transfer Functions

o Fourier Transforms

o Z-Transforms
» Introduction to the Discrete Complex (z) Plane
» Anti-aliasing Phenomena
» s-to z-Plane Conversions

o Wavelet Analysis

e System Block Analysis
o Convolution in Complex Domains
o Dynamic System Block Analysis

e System Observation
o Fundamentals of Data Acquisition
o Data processing
» System Identification Techniques
e AR, ARX, OE, BJ
» ' Data Filtering (Low- and High-Pass Processing)
»  Observer Design
e Least-squares
e Recursive least-squares
e Kalman Filtering

e Dynamic Experimental Analysis Testing
o Psuedo-Dynamic

e System Control
o Introduction to Civil Structural Control
» Technologies (passive, semi-active, active)
» Examples of Structural Implementations
o Transfer Function Analysis and Design
» Root Locus Controller Design




= Bode Controller Design
o LQR Control
o Case Study I - Tuned Mass Damper Systems
o Case Study Il - Variable Damped Building Design (LQR Solution)

o




Action Requested

® New Course

O Modification of Existing Course

O Deletion of Course

THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING
Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

A. CURRENT LISTING

Form Number

Complete the following sections:

New Courses - B & C completely
Moadifications - A modified information, B & C completely

Date £/28/2004
Effective Eall 2005

Deletions - A & C completelv

B. REQUESTED LISTING

Home Department

Div # Course Number

Course Number

811

Home Department
Civil and Environmental Enqineerina

Div #
248

Cross Listed Course Information

Cross Listed Course Information

Course Title Course Title
Structural Engineering Project
Time Sched Time Sched .
TITLE 2 TITLE - Struct Eng Project
ABBR. | Max =19 Spaces ABBRE- _':'a" 19 Spaces gro)
Transcript renscript R
VIATION | e paces VATION | e Spaces Struct Eng Project

Course Description

Course Description for Official Publication (Max = 50 words)

This course is aimed at providing structural engineering students an
integral view of structural analysis and design aspects in reinforced
concrete, or prestressed concrete, or steel, or composite steel-
concrete structural systems. Topics covered will include evaluation
of load and displacement demands, selection and proportioning of
structural system, foundation design, and detailing for gravity, wind
and earthquake loads. The course also features bi-weekly seminars
involving students, faculty, and practicing engineers.

Of Ug On Oi O O

Cla Ob Qe Cd Cle Of Og On Oi O Ox

Degree Requirements

O Core Course
O Free Elective

© Degree Requirement g Tech Elective

her

Degree Requirements O Degree Requirement © Tech Elective
Core Course O Other
O Free Elective

0 0]

[

Prerequisites Prerequisites CEE 413 or CEE 415 or equivalent
O Enforced O Advised @ Enforced O Advised
Credit Credit
Restrictions Restrictions
Level of Credit 5 Credit Hours | Contact E‘f"e‘ of Credit o Credit Hours | Contact
O undergrad onl All Credit types . HrsAMWk Undergrad only All Credit types i
0 Rackhgam Grady 0 Rckhm Grad wiadd'l Worl | Min - Max Rackham Grad ] Rekhm Grad wiadd'l Work | Min  Max |HrsWk __ 3
O Non-Rekhm Grad Number Non-Rekhm Grad . 3 3 | Numbe
Ugrad or Rekhm Grad — — | ofwks 0 ugrad or Rekhm Grad - _°_ umber
O ugrad or Non-Rckhm Grad O ugrad or Non-Rckhm Grad ofWks ___14 |
Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information § Print the course in the Bulletin
is this course repeatable? C Yes C No {Optional) 2$ Print the course in the Time Schedule
Maximum Hours? _ Maximum Times?
Can it be repeated in the same term? O Yes O No
Class Graded O Lec Grading Temsa @1 ® 1 O nia Oupe O m Half term g 18t
Type(s) X Lec Section O Rec Location Freq. of 2nd
O Rec O sem O A-E Offering O vYearly O Alter Years O Even Years O Odd Years
% Eaelrjn 8 Lab % g,%INC % Ann Arbor
Dis i i i " -
O pis O Ind 8 PIF E';’J,?gbﬁ'vf;‘a"” gé’g&'ffﬂ'ember- James K. Wight Title Professor
ind O Other Y i ’
O Oner O Extension
Grad Course: Attach nomination if Cognizant Faculty is not a regular graduate facuity
Approval Submitted By: & Home Dept. O Cross-listed Dept,

(O curriculum Comm.

O Faculty

(O Rackham

O Cross listed Unit 1
(O Cross listed Unit 2

Name, Signature & Department .

(
Home Dept.
Cross-listed Dept(s).
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plastic hinges may develop due to earthquake-induced displacements

Are any special resources or facilities required for this course?

Detail the Special requirements

[] Yes X No
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THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING

Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

Form Number

@) hNﬂeg,FOI:_fse { Existing Co Complete the following sections:

8 Detetior of Courae 9 urse New Courses - B & C completely Date 9/15/2004
Modifications - A modified information, B & C completely Wint

er 2005

Deletions - A & C completely Effective —T2 =2

A. CURRENT LISTING B. REQUESTED LISTING

Home Department Div # Course Number Home Department Div # Course Number
EECS 252 527

Cross Listed Course Information

Cross Listed Course Information

D Course Title

Course Title

Layout Synthesis and Optimization

Time Sched

TIT
LE Max = 19 Spaces

TITLE Time Sched

ABBRE-

Max = 19 Spaces

Layout Syn & Opt

ABBRE-
VIATION | Transcript
Max = 20 Spaces

VIATION | Transcript

Max = 20 Spacas

Layout Syn & Opt

m Course Description
Theory of circuit layout partitioning and placement algorithms.

Course Description for Official Publication (Max = 50 words)
Theory of circuit partitioning, floorplanning and placement

Routing algorithms, parallel design automation on shared memory
and distributed memory multi-processors, simulated annealing
and other optimization techniques and their applications in CAD,
layout transformation and compaction, fault-repair algorithms

algorithms. Techniques for routing and clock tree design. Timing
analysis and cycle time optimization. Topics in low-power design.
Large-scale optimization heuristics, simulated annealing and Al
techniques in CAD. Modern physical design methodologies and

for RAMs and PLAs hardware synthesis from behavioral
modeling, artificial intelligence-based CAD.

or 4 credits.

Oa Ob Oe Od Oe Of Og Oh O1 Oj Ok

_PROGRAM OUTCOMES
Oa Ob Oe¢ Od Oe Of Og Oh O1 O Ok

CAD software development. Each student can take this course for 3

Degree Requirements © Degree Requirement O Tech Elective
Core Course Other
O Free Elective

Degree Requirements O Degree Requitement O Tech Elective
O Core Course O Other
O Free Elactive

Prerequisites EECS 478
C Enforced O Advised

Prerequisites EECS 281 or EECS 478 or Graduate Standing
C Entorced 2 Advised

Level of Credit Credit Hours | Contact

2 Rackham Grad O] Rckhm Grad w/add' Wort |} Min - Max
0 Non-Rckhm Grad 3 3 | Number

< [[]

O ugrad or Non-Rckhm Grad

0O undergrad only O Al Credit types Hrs/Wk 3

O ugrad or Rckhm Grad — —2 ] Wi 14

Credit Credit
Restrictions Restrictions
Tevel of Credlt

O Undergrad onty

O Rackham Grad

O Non-Rckhm Grad

O ugrad or Rckhm Grad

O ugrad or Non-Rckhm Grad

[ All Credit types
U Rekhm Grad w/add' Work

Credit Hours | Contact

Min Max | HrsMk Sord

4 Number

oftWks __14 |

Repeatability (Indi Research, Dir. Study, Dissertation:
Is this course repeatable? C Yes & No
Maximum Hours? Maximum Times?

Can it be repeated in the same term? C Yes C No

Printing Information [ Print the course in the Bulletin
(Optional) [ Print the course in the Time Schedule

Class Graded O Lec Grading

[x]

Tems& O B0 Dwms Do D m

Half term OJ 18t
O 2nd

Type(s) % Lec Section O Rec Locetion Freq. of
g Rec Q Sem K A-E Offering B Yearly O Alter Years O Even Years 00 Odd Years
B E:;n 8 Lab E CRANC & Ann Arbor
& Dis 2 Fr:: g g# E g':"ﬁg‘gz‘v?s‘amﬂ (F:ognliza_nl _igor Markov Title Asst, Professor
0'ind O Other Ov O Extension aculty Pinaki Mazumder Frolessor
O Other )
|Grad Course: Attach nomination if W( Fsculty Is not a regular graduate faculty
i
Appraval Submitted By

O Curriculum Comm.

[0 Faculty
[ Rackham

3 Cross listed Unit 1

[ Cross listed Unit 2

Name, Signature & Department
Home Dept. EECS

me Dept. \e Cross-list ‘/Zﬁ.——

//’\~'\

Cross-listed Dept(s).
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@
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THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING
Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

Form Number

Action Requested

O New Course Complete the following sections:
O Modification of EXiSting Course New Courses - B & C cOmp|e‘e|y Date wﬂmﬂﬂ__
© Deletion of Course Modifications - A modified information, B & C completely

. EffectiveWinter 2008
Deletions - A & C completelv
A. CURRENT LISTING B. REQUESTED LISTING
Home Department Div# Course Number Home Department Div# Course Number
e 272 810
Cross Listed Course Information Cross Listed Course Information
| I Course Title Course Title
Seminar in Mathematical Programming
Time Sched . Time Sched
TITLE ° Sem Math Programmin TITLE =
ABBRE- Max = 18 Spaces g g ABBRE- -hrdax 1; Spaces
Transcript T ranscri
VIATION Max = 20 Spaces Sem Math Pr°g VIATION Max = 20 Spaces
I Course Description Course Description for Official Publication (Max = 50 words}

none
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Degree Requirements O Degree Requirement 0 Tech Elective Degree Requirements O Degree Requirement © Tech Elective
© Core Course O Othet Core Course Other
O Free Elective O Free Elective
D Prerequisites Permission of Instructor Prerequisites
© Enforced O Advised O Enforced O Advised
l I Credit Credit
Restrictions Restrictions
Elevel of Credit 0 Credit Hours | Contact Sevel of Credit - Credit Hours | Contact
Undergrad onl All Credit types . Hrs/Wk 1-2 Undergrad only All Credit types .
D IJ Rackham Grag O Rekhm Grad wiadd Worl | Min  Max O Rackham Grad O Rekhn Grad wiaddi Work | Min  Max | HreMk
Non-Rekhm Grad 1 2 | Number 0J Non-Rekhm Grad Nu
B ugrad or Rckhm Grad — —=| ofwks 14 0 Ugrad or Rekhm Grad _ mber
Ugrad or Non-Rekhm Grad ——— J O Ugrad or Non-Rckhm Grad of Wks
o Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information B Print the course in the Bullatin
“ | Isthis course repeatable? O Yes ® No (Optional) Print the course in the Time Schedule
Maximum Hours? Maximum Times?
Can it be repeated in the same term? O Yes O No
I:I Class Graded O Lec Grading Terms& 01 O Oiie O wpe Ow Half term E 18t
Type(s) O LGC Section O Rec Location Freq. of 2nd
R © Sem O AE Offeting O Yearly O Alter Years O Even Years O 0Odd Years
% fae:':n 8 lﬁnb g g%mc % Ann Arbor
is / n
B Dis Q ind 8 P/IF O gfrlr?r? " gggaﬁalwember Kalta Murty Title Professor
Other Y .
B Other . [J Extension
Grad Course: Attach nomination if Cognizant Faculty is not a regular graduate facuity
V'Y
Approval Submitted By: 3 Home Dept. O igted Dept.
D Curriculum Comm. Name, Signature & Department

Home Dept. :
D Fa culty Cross-listed Dept(s).
[ rRackham - 4
[0 cross listed Unit 1 29
[ cross listed Unit 2
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THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING

Course Approval Request
College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

O New Course

Complete the following sections:

Form Number

O Modification of Existing Course New Courses - B & C completely Date 9/20/2004
© Deletion of Course Modifications - A modified information, B & C completely Effective Winter 2005
Deletions - A & C completelv
A. CURRENT LISTING B. REQUESTED LISTING ,
Home Department Div# Course Number Home Department Div# Course Number
IOE 272 815

Cross Listed Course Information

Cross Listed Course Information

Course Title Course Title
Seminar in Stochastic Service Systems
Time Sched Time Sched
TITLE - Sem Stoch Serv Sys TITLE A
ABBRE- :‘ax — 19tSpaces y ABBRE- :Aax = 19 Spaces
N ranscripf ranscript
VIATIO Max = 20 Spaces Sem Stoch Serv VIATION Max = 20 Spaces

Course Description
A working seminar for researchers in stochastic
service systems.

Course Description for Official Publication (Max = 50 words)

PROGRAM OUTCOMES:
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PROGRAM OUTCOMES

[Ja Ob e Da e Of Og On

O Oj Ok

O Degree Requirement O Tech Elective
Core Course Other
QO Free Elective

Degree Requirements

Degree Requirements O Degree Requirement © Tech Elective
Core Course O Other
© Free Elective

D Prerequisites Permission of Instructor Prerequisites
O Enforced O Advised QO Enforced O Advised
| I Credit Credit
Restrictions Restrictions
Level of Credit Credit Hours | Contact E‘]'"e' of Credit Credit Hours | Contact
O undergrad only O Al Credit types . Hrs/MWik 13 Undergrad only O Al Credit types y
D 0 Rackham Grad O Rckhm Grad w/add'i Wort | Min - Max Rackham Grad 0O Rckhm Grad wiadd'l Work Min  Max | HrsMk
O Non-Rckhm Grad 1 3 | Number O Non-Rckhm Grad N
X ugrad or Rckhm Gred — — | orwis 14 O Ugrad or Rekhm Grad — | Number
O ugrad or Non-Rckhm Grad ————— | D Ugrad or Non-Rckhm Grad of Wks
Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information [ Print the course in the Bulletin
|s this course repeatable? O Yes © No (Optional) [ Print the course in the Time Schedule
Maximum Hours? Maximum Times?
Can it be repeated in the same term? O Yes O No
Class Graded O Lec Grading Terms& O 1 O DOma O Om Half term LI 1st
D Type(s) O Lec Section O Rec Location Freq. of O 2nd
0
o Rec @ Sem O A€ Offering [0 Yearly O Alter Years 3 Even Years O Odd Years
B f:.'," 8 Lab g g,ramc % Ann Arbor
8 Dis i i i "
5 o Sed  HEF Comsbas . [EoEE ember None Tide
O Other Y i -
O Other Other, DO Extension
Grad Course: Attach nomination if Cognizant Faculty is not a regular graduata faculty
Approval .

O Curriculum Comm.

O Faculty
[0 rRackham

[ Cross listed Unit 1

[ Cross listed Unit 2

Submitted By: O Home Dept. O Crgse e
Name, Signature & Depariment

Home Dept.

Cross-listed Dept(s). / / .
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THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING

Course Approval Request

College Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

O New Course
O Modification of Existing Course

@® Deletion of Course Modifications - A modified

Form Number

Complete the following sections:
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Course Description
Invited speakers present advanced concepts in

manufacturing.

Course Description for Officiai Publication (Max = 50 words)

PROGRAM OUTCOMES:
Oa Ob e Od e Of Og On Oi Oj O

PROGRAM OUTCOMES

Oa Ob Oe¢ Od Oe Of Og On Oi O Ok

Degree Requirements O Degree Requirement O Tech Elective
Core Course © Other

© Free Elective

Degree Requirements O Degree Requirement © Tech Elective
Core Course O Other
O Free Elective

Graduate Standing
© Enforced O Advised

Prerequisites

Prerequisites
O Enforced O Advised

0 00

[

P Credit
Credt ons Restrictions
IElevel of Credit O Credit Hours g°’m Ell.e:}eldo' Creditl 8 aic Credit Hours | Contact
Undergrad onl Al Credit types . rs - ndergrad only All Credit types "
X Rackhgm Grag {0 Rekhm Grad wiadd'l Worl | Min - Max O Rackham Grad 0] Rekhm Grod wiaddl Work | Min  Max | HrsMk
8 Non-RckhFr(n Grad 1 1 | Number o Uora-ng‘;hgck%ﬁdGra d Number
g Ugrad or Rckhm Grad — T | ofWks 14 o g .
Ugrad or Non-Rckhm Grad _— Ugrad or Non-Rckhm Grad 8
Repeatability (Indi Research, Dir. Study, Dissertation: Printing Information g Print the course in the Bulletin
Is this course repeatable? O Yes @ No (Optional) Print the course in the Time Schedule
Maximum Hours? Maximum Times?
Can it be repeated in the same tam?O Yes O No
Class OL graded 8 Lec Grading L Tterrergs'j O Qu0wa 0w Halfterm E ;r.:'!
Type(s 6c ection Rec ocation -
) 0O Rec © Sem O AE Offering 1 vearly O Alter Years 1 Even Years 13 Odd Years
% Eetl;n Q Lab % CRINC B Ann Arbor
g D? O Dis X s L Biological Station Cognizant Walton Hancock Title Professor Emeritus
s Q Ind PIF Camp Davis Faculty Member:
= Ind O Other, Oy O Extension ’
Other
Grad Course: Attach nomination if Cognizant Faculty is not a regular graduate faculty
.
Approval Submitted By: 0 Home Dept. T Cr ept.

O curriculum Comm.

[ Faculty

[J Rackham

[ Cross listed Unit 1
[ Cross listed Unit 2

Name, Signature & Department

Home Dept.
Cross-listed Dept(s).

Z~ [

33



SUPPORTING STATEMENT
This.seminar.course bas.neverbeen offered.and there are na.plan:

Form Number

(1441

l

Are any special resources or facilities required for this course?

Detail the Special requirements

O ves B No

34



THE UNIVERSITY OF MICHIGAN -- COLLEGE OF ENGINEERING

Course Approval Request

Coliege Curriculum Committee, 1420 Lurie Engineering Center Building

Action Requested

Form Number

O New Course ‘ Complete the following sections:
O Modification of Existing Course New Courses - B & C completely Date 9/20/2004
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Course Description

Study of recent developments and on-going
research in OR methodology, operational science
and OR practice.

Course Description for Official Publication (Max = 50 words)
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Action Requested

O New Course

Form Number

Complete the following sections:

O Modification of Existing Course New Courses - B & C completely Date 9/20/2004
© Deletion of Course Modifications - A modified information, B & C completely Effective Winter 2005
Deletions - A & C completelvy
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Course Description
Recent developments, case studies, and

individual or group development projects in
administrative information processing systems.

Course Description for Officiel Publication (Max = 50 words)
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