[ Duscrlphons we Chemistry

of o,
-~ Courses

Seminar in Andalytical Chemistry
Fall, Winter, Spring. 0 or 1(1-0)
Discussions of recent advances and reports by
graduate students on research problems.

938.

956. Selected Topics in Organic
Chemisiry

Fall, Winter, Spring. 2(2-0} or 3{3-0)
May re-enroll for a maximum of 12 credifs if
different topic is taken. Approval of depart-
metit.

Topics may be selected from heterocyelic chem-
jstry, natural produets, free radicals, carbonium
jons, organic sulfur or nitrogen compounds,
acidity functions, isotope effects, photochemis.
try and others.

957. Advances in Organic Chemistry
Fall, Winter, Spring, 2(2-0) or 3(3-0)
May re-enroll for a maximum of 12 credits if
different topic is taken., Approval of depart-

ment.

Lecture of a timely and advaneed nature in
special areas of organic chemistry.

958.  Seminar in Organic Chemisiry
Fall, Winter, Spring. 0 or 1{1-0)
Discussions of recent advances and reports by
graduate students on research problems.

984. Advanced Thermodynamics

Winter of even-numbered years, 3(3-0)
881.

Review of thermodynamic laws and application
to one component systems and transitions in
gases, liguids, and solids; multicomponent sys-
tems; chemical potential and partial molar prop-
erties, reaction isotherms; chemical equilibria;
multiphase systems and the surface phase; solu-
tion thermodynamics; activities and e.m.f. of
cells,

985.

Statistical Thermodynamics

Fall of odd-numbered years. Winter and
Spring of even-numbered years., 3(3-0) May
re-enroll for a maximum of 9 credits if different
topic 1s taken., 984 or approval of department,
Definition of partition function; translational,
rotational, vibrational and electronic partition
functions and their calculation and application
to thermodynamic problems; application of
spectroscopic measurements to thermodynamie
calculations,

987.  Selected Topics in Physical
Chemistry
Winter. 2(2-0} or 3(3-0) May re-

entoll for o maximum of 6 credits if different
topic is taken. Approval of depariment.
Discussion on such topics as; kinetics and photo-
chemistry, macromolecular and surface chemistry,
application of statistical mechanics to chemical
problems, molecular spectroscopy, electrie and
magnetie properties of matter.

988.  Selected Topics in Physical
Chemistry
Fall. 3(3-0) May re-enroll for a

maximum of 9 credits if different topic is taken.
Approval of department.

Topics may be chosen from analysis and inter-
pretation of the spectra of molecules, advanced
molecular structure, magnetic resonance, spectro-
scopy, X-rays and crystal structure, statistical
mechanics,

991,  Quantum Chemisfry

Fall, Winter, Spring, 3(3-0) May re-
enroll for a maximum of 9 credits if different
topic is taken. Approval of department.
Principles of guantum chemistry and their appli-
cation to chemical problems. Electronic structure
of molecules and its correlation with the chem-
ical and physical properties of substances, Emijs-
sion and absorption of radiation,
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998.  Seminar in Physical Chemistry
Fall, Winter, Spring. 0 or I{1-0)
Discussions of recent advances and reports by
graduate students on research problems.

Research

Fall, Winter, Spring, Summer,
able credit, Approval of department.
Research in analytical, inorganie, organic, and
physical chemistry.

999.
Vari-

CHINESE

See Linguistics and Oriental and African

Languages

CIVIL AND
SANITARY ENGINEERING

College of Engineering

Civil Engineering CE
851. Elementary Surveying
Fall, Spring. 4(3-3) Trigonometry,

EGR 180 or 267 or L A 123
mafors.

Use of the tape, compass, level, and transit
with simple maps; traverse closure and area
computations. Profile, cross section and stadia
surveys, U. §. land system,

Not open to

252,  Surveying I

Fall, Spring. 5(4-3)
Theory of measurements, calculations, error
analysis and instruments. Methods and caleula-
tions of engineering work.

Trigonametry.

253.  Surveying II

Fall, Spring.  4(3-3} 252,

Land surveys, U.S. land systems, astronomical
observations, triangulation and photogrammetry.

305.  Structural Mechanics I

Winter, Spring. 4(4-0) MMM 211,

Stability and determinacy of structures. Two
and threc dimensional determinate structures.
Indeterminate structural analysis by displace-
ment and force methods based upon equilib-
rinm, compatibility and load-deformation rela-
tions,
308. Engineering Materials 1
Winter, Spring. 4(3-3) MMM 211
or concurrently.
Structure, cornposition, physical and rheological
properties of non-metallic construction; mate-
rials. Applications to agglomerated, cementi-
tious, polymeric and pavement materials.

311 Urban Utilities

Winter. 3{3-00) 251.

Utilities and improvements necessary for urban
populations. Course primarily designed for
students in urban planning.

312, Soil Mechanics I

Spring, Summer. 4(3-3) MMM 211.

Properties of soil and partienlate materials,
physics of clay-water systems flow in porous
media and consclidation theory. Effective stress
theory, pore water pressurc and soil strength
theories.

321. Hydrodynamics

Winter, Spring. 5(4-2) MMM 2086,
Fundamentals of flow of real fluid, fluid prop-
erties, kinematics, contimuity, laminar and tur-
bulent flow, form drag, stream lines, potential
fow pipe and open channel flow.

342.  Survey of Transporfation Systems
Fall. 4(4-0) Juniors; not open o
majors.

Survey of engineering aspects of all forms of
transportation with emphasis on highway trans-
portation including highway systems, planning,
economic and financial aspects, geometrics and
traffic studies.

351. Applied Surveying and Mapping
Fall, Spring. 5(3-6) 251, not open
to majors.

Horizontal and wvertical curves; earthwork, con-
tours, volumes; meridian determinations.

372.  Engineering Estimating

Winter. 4{4-0) Juniors.
Construction estimates with particular attention
to material, labor, and equipment costs, over-
head, and profit.

374.  Construction Administration
Spring. 4{4-0) Juniors.

Methods used in construction practice and ad-
ministration. Analysis of equipment and related
operations for engineering projects. Use of
critical path technigues, Contracts and relation-
ships of engineer, owner and contractor,

382. Environmental Engineering [—
Hydrology and Water Supply
Spring, Summer. 4(3-2) 321; CEM
131 or I41.

Hydrology of ground and surface waters., Hy-
draulic networks. Water supply and distribution
systems. Water quality, control and treatment.

390. Civil Engineering Analysis

Fall, Winter. 3(3-0) MTH 213,
Analysis of civil engineering problems by numer-
ical and statistical methods,  Approximate
methods and error analysis. Application to com-
puter use.

400.  Structural Mechanics IT

Spring, Summer. 4(4-0) 305,
Energy methods in static and dynamic strue-
tural analysis, including the principles of virtual
displacements and virtwal forces, InHuence
lines. Matrix analysis of structures, influence

and stiffness cocflicients, Computer facilities are
used.
405.  Structurgl Synthesis I

Winter. 4(3-2) 305.
Design and synthesis of structures, Beams, col-
umns, tension and compression membcers, Em-
phasis on steel structures. Elastic, plastic and
ultimate strength concepts.

406,  Structural Synthesis II

Spring. 4{4.0) 400.

Design and synthesis of reinforced concrete stnic-
tures by elastic, plastic and ultimate strength
concepts. Prestressed and post-tensioning theory
and design.

410, Structural Mechanics IT1

Fall. 4(4-0) 400.

Beam-columns, elastic buckling, thin-walled
members. Elementary theory with special refer-
ence to structures, Elements of plates and shells,
Introduction to inelastic behavior of structures.



Soil Mechanics IT

Fall. 4(4-0) 312.

Elastio and plastic equilibrium in soil and rock
masses, concepts of stability and socil-structure
interactions. Applications to earth structures,
bearing capacity and earth pressure problems.

419.

422,  Hydraulics

Spring.  4(3-2) 321, 390.

Pipes and pipe networks, open channel flow, flow
measurements, hydraulic machinery, surges and
water hammer,

446, Transportation

Winter. 4(4-0) MMM 206.
History, development and function of transporta-
tion. Operational control and characteristic.
System coordination. Geometrics of design,
traffic flow and patterns.
447,  Highway Facilities

Spring. 4(3-3) 308.
Highway and airport engineering, Theory and

design of rigid and flexible pavements, Highway

censtruction.

483.  Environmental Engineering 1I—
Water Pollution and Pollution
Confrol

Fall. 4(3-2) 321; CEM 131 or 141,
Environmental contamination, Parameters of air
and water pollution. Storm and waste water col-
lection systems. Physical, chemical and hio-
logical treatment of waste water.

487.  Encironmental Engineering 11—
Water and Waste Water Analysis
Winter. 4{3-3) 483.

Theoretical aspects of water quality. Chkemical
and physical parameters. ‘Water bacteriology.
Qualitative and quantitative measurements of
contamination. Biochemical oxygen demand.
802, Structural Dynamics 1
Winter. 3(3-0) 405, 406,
proval of department.

Basic concepts in structural dynamics; dynamic
leading on structures dve to blasts and earth-
guakes; dynamic properties of structures; meth-
ods of analysis; design approach to blast and
earthquake resistant structures; dynamic be-
havior of bridges and other topics.

or ap-

803.  Structural Dynamics II

Spring.  3(3-0) 802,
Dymamics of large scale structural systems. Net-
work formulatien and numerical methods, Be-
havior under random disturbances, Characteri-
zation of and response to random disturbances
and failure criteria,

804. Advanced Structural Theory I

Winter. 4(4-0) 400; MTH 421; or
approval of department,
Hxtensive treatment of energy theorems, with
linear and nonlinear applications, Advanced
matrix force and matrix displacement methods,
for problems of great complexity. Application
to plane and space frames and continuous (e.g.
aircraft} structures, Computer facilities are used.
805. Advanced Theory of Reinforced
Concrete I
Winter. 3(3-0) 406.
Deflection, torsion, shrinkage, plastic flow, and

ultimate streagth of concrete structures. Pre-
stressed concrete.

807. Model Analysis
Fall, 311-8) 406.

Basic theory of the analysis of structures by
means of models, Laboratory work on models;
Begg's deformeter and electric resistance type
gauges for the measurement of static and dy-
namic strains.

815.  Principles of Highway and
Airport Soils

Winter. 4{4-0) 447,

Foundation problems as related to highways and
airports, relation of subsoil conditions to design
and censtruction, analytical review of Iaboratory
and field results.

817.  Mechanical Properties of Soils

Fall. #(3-3) 419.

Mechanical properties of soil including stress-
strain behavior; conditions of failure and shear
strength; consolidation theory and permeability.
Laboratory determination of soil properties in-
cluding interpretation of cxperimental data for
use In practice.

818.  Advanced Soil Mechanics

Winter. 4{4-0) 419; 817 recom-
mended.,
Elastic and plastic equilibrium in soil masses,
earth pressure and bearing capacity theories.

821.  Flow of Fluids in Porous Media
Spring. 3({3-0) 422
Structure and properties of porous media,
flow in saturated and unsaturated media.
phase flow. Darcy’s and Navier Stokes equa-
tions. Two-dimensional sink flow. Multiple
sources and sinks. Potential theory and conform-
al mapping. Permeability in an anisetropic

medium.

Fluid
Two-

828,  Hydraulic Engineering I

Fall. 3(3-0) 422,

Application of hydromechanics to hydraulic engi-
neering; open channel flow, uniform flow and
gradually varied flow, flood routing; super-
critical flow in steep chutes, bends and transi-
tions; hydraulic jump and structures for the dis-
sipation of energy.

829.  Hydraulic Engineering I1

Winter. 3(3-0) 828,

Continuation of applications of hydromechanics
to hydraulic engineering problems: sub-critical
flow in channel trapsitions and controls, spill-
ways, gates, contractions, expansions, culverts;
flow measurement; model studies, similitude,
construction and instrumentation of models, in-
terpretation and limitations of models.

843.  Advanced Traffic Engineering

Spring, 3(3-0) 447.
Accident record studies, signs and signals, road-
way and intersection design, traffic administra-
tion:, {raffic surveys and analysis,

846. Highway Planning

Fall. 3(3-0) 447.

Highway inventory, road use studies and pro-
graming, analysis of highway costs, economic
considerations in location and design.

847.  Geometric Design of Highways

Winfer. 3(3-0} 447.

Design of streets and highways including inter-
sections, parking facilities, capacity, channel-
ization and roadway appurtenances.

871.  Advanced Construction Practice

Winter. 3 credits.  Approval of de-
partment.
Advanced problems involved in construction.
Theoretical analysis and practical solutions com-
monly employed, Emphasis on heavy construc-
tion including caissens, piles, foundations, tun-
nels, dams, and bridge structure,

880.  Special Problems in Civil
Engineering

Fall, Winter, Spring, Summer.
able credit.,  Approval of department.
Besearch problems of limited scope not pertain-
ing to thesis accomplished under 899 or 999.

Vari-

Civil ond banitary Engineering — Description:

899.  Research
(EGR 899.) Fall, Winter, Spring,
Summer, Varicble credit. Approvel of depart-
ment,
804.  Advanced Structural Theory IT
Spring, 4(4-0) 804; MTH 422 or
concurrently.

Energy (variational) approach te dexiving and
solving equations governing advanced prob-
lems in beam-columns, rings, buckling, plates,
load diffusions, etc. Approximate solutions by
Rayleigh-Ritz and related methods.

905. Advanced Theory and Design of
Reinforced Concrete I1

Spring. 3(2-3) 805,

Continuation of 805 with application of theory
to analysis and design of tanks, rigid frames,
and shells.

906.  Adcanced Structural Steel
Design
Spring.  3(2-3) 406.

Analysis and design of multiple-story building
frames, continuous trusses and rigid-frame girder
bridges in structural steel. Plastic design.

908.  Numerical Methods in Structural
Engineering
Winter. 3(2-3) 406.

Solution of mathematical equations by means of
suctessive numerical approximations and the
application of these numerical methods to struc-
tural problems.

909.  Elastic Thin Shells

Summer. 5(5-0) 804 or MMM 815
ot approcal of deparfment; MTH 421. Inter-
departmental with the Metallurgy, Mechanics
and Materials Science Depariment.

Elements of differential geometry, membrane
theory of shells, Pucher’s stress function, de-
formation and bending of shells of revolution
and shallow shells.

912,  Theory of Plates

Winter, 4{4-0) 804 or MMM 815
or approval of department; MTH 422. Inter-
departmental with and administered by the
Metallurgy, Mechanics and Materials Science
Department.
Bending of thin elastic plates with various
shapes and boundary conditions; application of
energy principles and approximate methods of
solution; thick plates; large deflection theory;
sandwich plates.

915.  Advanced Soil Mechanics IT
Spring. 3(3-0) B8I7.

Earth structures including natural and cut slopes,

embankments and earth dams; mechanisms of

flow slides, slope stability analysis and design

problems, seepage applications including con-

fined and unconfined flow of water through soils.

916.  Advanced Soil Mechanics 111
Summer. 3(3-0) 817.

Soil dynamies ineluding desism of foundations
for machinery; effects of ground motion on
earth slopes and earth dams; stress-strain he-
havior of s0il during transient and repeated
loadings; and relation of soil properties to wave
velocity.

999.  Research

(EGR 999.) Fall, Winter, Spring,
Summer, Variable credit. Approval of de-
partment,

SE

Treatment of Industrial Wasles
Spring of even-numbered years. 3(3.0)
C E 483,

Physical, chemical and biological
metheds for industrial wastes.

Sanitaty Engineering

803.

treatment
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Cours

of
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Water Treatment Principles
Winter., 3(3-0) C E 483.

Chemical and physical prineciples of water treat-
ment,

805.

8068. Sewage Collection and
Treatment
Spring. 3{(3-0) C E 483,

Chemical, physical and biclogical prineiples of
sewage collection and treatment.

Research

"(EGR &§99.) Fall, Winter, Spring,
Summer. Variable credit. Approval of depart-
ment,

899,

Biological Principles of Sanitary
Engineering 1

Fall. 3{2-3} C E 483.
Fundamental physical, chemical, and biological
principles relating to the field of sanitary engi-
neering.

905.

906.  Biological Principles of Sanitary
Engineering 11

Winter. 3(2-3) 9035,

Fundamental physical, chemical, and biolegical
principles relating to the field of sanitary engi-
neering.

999,  Research

(EGR 999.) Fall, Winter, Spring,
Sumner. Variable credit. Approvel of depart-
ment,

COMMUNICATION COM

College of Communication Arts

Human Communication I

Fall, Winter, Spring, Summer. 3(3-0)
Process and funetions of communication. Prin-
viples underlying communication behavior,
Practice in analyzing communication situations
and in speaking and writing,

100,

101,  Human Communication II

{§ T 101.) Fall, Winter, Spring, Sum-
mer. 3(3-0) 100.

Continuation of 100, with greater emphasis on
speaking and writing, and on analyzing increas-
ingly complex communication situations,

199, Methods of Inquiry

Fall, Spring. 3(3-0} Majors and mi-
nors only. 10I.

Major theoretic orientations toward communica-
tion. Primary tools of scholarly inquiry,

205. Persuasion

{305., S T 305.) Fall, Winter, Spring,
4(4-0} 101,

Process of influencing human behavier through
persuasive communication. Experience in creat-
ing persuasive messages and in evaluating the
acceptability of persuasive attempts.

210. Leadership

(116., § T 116.) Winter. 4(4-0) 100.
Principles and practice in the utilization of
communication for effective leadership,

299,  Indicidual Projects

Fall, Winter, Spring, Summer.
able credit, May re-enroll for a moximum of
15 credits. 199, approval of project proposal
by department.

Vari-

Independent research, experience in communi-
cation laboratories, or tutorial work in com-
munication skills.

A-26

300. Effects of Communication

Fall, Winter, Summer. 4(4-0} 160.
Examination of the dimensions of communica-
tion effects.

315. Organizational Communication
(311, 8 T 311.) Spring. 4(4-0) 101.
Principles and practice in the management of
communication systems, with emphases on con-
flict resolution, information exchange, innova-
tiveness, and information management.

350,  Signs and Sign-Behavior

Fall, Winter, Summer. 4(4-0) 100.
Theories of man’s symbolic behaviors. Semiotics
and general semanties.

351. Message Analysis I

(440.} Winter. 4{4-0) 350.
Mecthods of describing messages and message
codes, with emphasis on the concept of infor-
mation.

352, Message Analysis 11

(320.) Spring. 4(4-0) 351.
Continuation of 351, with emphasis on non-
verbal codes: gesture, expression, time and
space, light.

360. Critical Perspectives on
Communication

Winter. 4(4-0) 100,
Interdepcendence of communication and other
sceietal factors, emphasizing criteria for ethical
and social appropriateness.

399.  Seminar

(400.) Winter, Spring.
jors only. 360.

Contemporary issues in communication,

405.

4(4-0) Ma-

Research in Communication
Strategies and Siyles

(8§ T 405.) Fall, Spring, Summer.
5¢5-0) Seniors. 300.

Research literature ir communication strategies
and styles,

413.  Seminar in Communication
Education
(S8 T 413.) Fall, Winter, Spring, Sum-
mer. 4(4-0) ED 3270.

Philosophies of curricular and co-curricular pro-
grams in communication education. Internship
experience in those programs.

420.  Message Design

Winter. 4(4-0) I10I.
Principles and practice in message-media con-
struction and selection.

499.  Special Projects

Fall, Winter, Spring, Summer,
able credit.
15 eredits.
department.
Independent research, group research, student-
directed group projects.

805.

Vari-
May re-enroll for & maximum of
Approval of project proposal Dby

Communication Research

Fall. 5(4-2) Majors.
Communication research strategy and method-
ology. Scientific process, bases for derivation
and verification of hypotheses, and basic methods
of designing research in communication.

806. Communication Research
Winter. 5{4-0) 805.

Continuation of 805.

820. Communication Theory and
Process

Fall, Winter, Summer. 3(3-0)
Theoretic models of communication, with em-
phasis on the applications of communication
theory te wvaricus professional communication
areas.

821.  Mass Communication Theory and
Research

(921.}) Spring. 4(3-0)

Current theories and research in mass communi-
cation.
822, Interpersonal Communication
(920.) Winter. 4(3-0)

Current theories and research in interpersonal
communication, with emphasis on persuasion.
828,  Cross-cultural Communication
(428.} Winter, Spring. 4(4-0)

Role of communication in the economie, social
and political development of less developed

countries. Problems in communicating across
cultural boundaries,
850.  Seminar in Research Utilization

(850.) Spring, Summer. 4(3-0) May
re-enrall for a maximum of 8 credits. Approv-
al of department,

Applications of communication research to pro-
fessional practice in such areas as teaching,
change agencies, information system manage-
ment, ete,

870.  Communication and Change: The
Diffusion of Ideas and
Information

(470.) Fall, Spring. 4(4-0}
Research traditions underlying the diffusion of
idras and information, and acceptance of in-
novation und change. Strategic principles for
introduction of change through the use of com-
munication.

890.  Special Problems
Fall, Winter, Spring, Summer. 1 to 6
credits. Approval of deparfment,

Special problems as arranged with instructor,

899,  Research
Fqll, Winter, Spring, Summer.

able credit. Approval of department.

Vari-

§05. Communication Research Design

Spring. 4(4-0) 806,

Methods of data collection and analysis in com-
munication research. Designing explaratory
studies of the communication process. Inter-
viewer training and bias. Content analysis of the
mass media, Writing and critiquing research
reports.
940.  Seminar in Communication
Theory and Research

Fall, Winter, Spring, Summer,
able credit,
45 credits.

Theorctic and research issues in communication,

Vari-
May re-enroll for a maximum of
Approcal of department,

990.  Special Problems

¥all, Winter, Spring, Summer, 1 to 6
eredits.  Approval of department,
999.  Research

Fall, Winter, Spring, Summer. Vari-

able credit. Approcal of department.

COMPUTER SCIENCE €

College of Engineering

110. FORTEAN Programming

Fall, Winter, Spring, Summer. 3{3-0)
Students may not receive credit in both 110 and
120,
Introduction to FORTRAN programming; use of
library programs; applications from various areas.



