








PUMPS, NOT FILTERS

_ The passage from high school to college is one of life’s more
- difficult transitions. In college the academic enterprise is or-
ganized differently; and students must learn the rules of a
whole new game. Living on their own for the first time, they
have to take responsibility for the progress of their studies

~ and learn to schedule their time without parents to urge,
cajole, or remonstrate. And on top of everything else, the

_ emotional upheavals of adolescence sometimes make it dif-
ficult for smudents to concentrate on academics.

~ {Traditionally, however, neither upper-level students nor

faculty members have had much sympathy for freshmen.
Onsome mpmhamgkasbeenﬁmcustom,and profes-

sors have long used a really tough first exam to shrink un-

. comfortably large classes. Freshmen have been left to sink
or swim, and in demanding programs such as cngmeermg,
' _atrition rates once hovered near 50 percent.

Today, this scenario is changing. Society needs more en-
gineers, and technical schools are looking hard to find good
prospects: Once these young peaple have been recruited, it
makes no sense to eliminate a sizeable fraction through cri-
teria that have nothing to do with their ability to become
engineers. Good engineers have to be smart, and they need
well-honed analytical and design skills. They do not neces-
sarily have to be tough as leather at the age of eighteen.

If the wraditional engineering curriculum had a certain
resemblance to boot camp, the reason is not far to seek. En-
gineering, as a profession, grew out of the needs of the mili-
_tary, where rigid discipline, emphasis on uniformity, and in-

__tense pressure are customary strategies for “separating the
men from the boys.” In the lead article in this issue of the

. Quarterly, William B. Streett, dean of the Comell College of

Engmeermg shows how military values have influenced en-

. gincering education. The Thayer Method, an educational
philosaphy developed for the United States Military Acad-
emy at West Point, spread to other engineering schools
founded during the nineteenth century. The heritage of this
diffusion is an engineering curriculum that is impersonal
and highly compeutive, and an engineering profession that
has remained, until very recently, the exclusive preserve of
white males.

Engineers who work in a civilian context may not have
to remain cool and resolute under fire, but they do need
a firm grasp on the tools of their trade. Thus, it has long
been the custom to weed out students who supposedly
lack the potential to become engineers by means of a gru-

eling program that only the most talented could survive.
But a great effort is made to evaluate the potential of

students before they are accepted into the engineering
. curriculumn, as deseribed in the article by Richard Hale,

director of engineering admissions. If the admissions pro~
cedures work, almost all the students who are accepted
should be able to complete the program.

“To make the study of engineering more inviting, espe-
alal}y for freshmen, the College of Engineering has under-
taken a number of initiatives. One, which is described in the
article by Robert Thomas, is a new course that introduces
students to basic aspects of the profession right at the start of
their freshman year. It gives an overview of civil, mechani-
cal, and electrical engineering, showing how all the techno-
logical problems that engineers deal with are embedded ina
social, political; and economie context.

Women represent a vast resource of engineering talent
that has hardly been tapped. But many girls are raised to
believe that the male sronghold of engineering is not a le-
gitimate goal for their aspirations. If they manage to breach
that stronghold, they may feel less than welcome. In an'ar-
ticle that addresses these issues, Michele Fish tells what the
College of Engineering is doing to help the pioneering
women who are now becoming engineers. ,

Among the academic hurdles that freshman have to sur-
mount is Mathematics 191, Calculus for Engineers. The
material is intrinsically difficuls, especially for students with
no prior exposure to calculus, and the course has tradition-
ally been taught in large, impersonal lecture sections with
nearly two hundred students. In an effort to make the fresh-
man experience less forbidding and give students a better
chance to learn the material, the course has been broken up

‘nto sixteen small lecture sections instead of two large ones.

In addition, an innovative program has been established
to allow students to better assimilate calculus through coap-
erative learning. Workshops based-on this principle have
proven highly successtul on many campuses across the na-
tion. In an article on the Academic Excellence Workshop,
Michael Kelley tells how the program is working at Cornell.

In a word, the Cornell College of Engineering is trying
to make sure that the freshman year is an educational expe-
rience, nota rite of passage. In particular, the general courses
required of all freshmen engineering students are being re-
vitalized so that they will function—in a phrase favored by
Dean Streett—as pumps, not filters.
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Over the past sixteen years, the
percentage of women applying
to the College of Engineering has
grown from less than 14 percent
to more than 20 percent. While
interest in engineering flagged in
the late 1980’s, the recent
increase in applications reflects
both a national effort to
encourage young women to
consider careers in science and
technology, and an intensified
effort by the College of
Engineering to recruit women.
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gredient in an engineering education if our
graduates are going to become leaders in an
increasingly complex, international, and
multcultural work environment. So we look
for students who also show interest in sub-
jects outside of mathematics and science and
who see Cornell as a very special place to
receive a liberal education along with tech-
nical expertise.

How do we determine which applicants
have the qualities we are looking for? Each
application includes high school records,
college-entrance-exam scores, a review of
extracurricular activities, letters of recom-
mendation, and an essay on how and why
the student decided to study engineering.
This material allows us to evaluate each
applicant in two dimensions: academic and
personal.

Evaluating Potential:

Academic and Personal

In evaluating academic strength we look not
only at grades and test scores, but also at
the quality and competitiveness of the
applicant’s high school and the level of the
courses taken. Combined with thoughtful
letters of recommendation from a guidance
counselor or teacher, these elements usu-
ally paint a consistent picture of the
applicant’s academic strength and prepara-

tion for Cornell’s rigorous program. In some
cases, however, the information is inconclu-
sive or contradictory. That is where experi-
ence and judgement come in. We contact
teachers and guidance counselors at the
applicant’s high school and often wait to see
midyear senior grades before making our
decision.

Although we look at a wide range of fac-
tors, most of the students we accept have
done well academically and have good test
scores. Last year, nine out of ten students
offered admission ranked in the top 10 per-
cent of their class. More than nine out of
ten scored 650 or higher on the mathemat-
ics portion of the Scholastic Aptitude Test
(SAT), and three-quarters scored 550 or
higher on the verbal portion.

But grades and test scores are not every-
thing. On the personal side, we look at what
the applicants write about themselves in the
required essays and in describing extracur-
ricular activities. We are not locking for long
lists of organizations, but rather, for com-
mitment. We look for evidence of motiva-
tion, independence, leadership, and other
qualities. What students do in their free
time—especially in the summer—often pro-
vides significant insights into their charac-
ter. These glimpses, together with com-
ments from counselors or teachers, give us
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We decided to pitch the course at a level
that would be accessible to students in other
colleges, as well as freshmen in engineering.
In particular, we tailored it so that it would be
acceptable in the new “science distribution
option” in the College of Arts and Sciences
and also serve as an “introduction to engineer-
ing” course in the engineering curriculum. We
wanted a course that would inform students,
early in their academic careers, about the fun-
damental principles that guide practicing en-
gineers in their work. We wanted to explore,
with these students, the evolution of engineer-
ing and the interdependence between engi-
neering and science.

Everyone in modern society is touched by
the products and the technology created by
engineers. And engineers have to make tech-
nological decisions that have political, social,
and economic dimensions. In order to resolve
issues involving waste management, nuclear
energy, or automobile safety, for example, itis
necessary for engineers to have an apprecia-
tion of nontechnological issues, and for
nonengineers to have a basic engineering lit-
eracy. An appreciation for engineering achieve-
ments, as well as a sense of their limits and
hazards, is needed in order to sort through the
welter of technological information relevant
to important issues of the day.

Many engineering students are poorly in-
formed about today’s social, political, and eco-
nomic problems, and fail to see their relevance
to engineering. Professors have often shown
students how to solve problems with known
solutions, while sometimes failing to stimu-
late their intellects or encourage the creativity
they will need to solve open-ended problems
that characterize the real world. This failure
to make engineering relevant within the
human context may be at the root of much
student dissatisfaction with the engineering
curriculum.

Early in the nineteenth century, science
came to be included in the American liberal
arts curriculum. Colleges began to expect their
students to master natural history, chemistry,
and natural philosophy (physics) as part of a
standard, “classical,” education. When most
colleges adopted an elective system in the sec-
ond half of the century, they retained these
courses as “science requirements.” We have
inherited this system largely intact, despite

momentous changes in the role of science and
technology in American life. Many educators
are beginning to feel that a basic understand-
ing of engineering should become part of a
liberal education—among them David P.
Billington, the expert on “civil engineering in
context” who is currently an A. D. White Pro-
fessor-at-Large at Cornell.

As we worked to develop the new course,
we were guided by four general principles. We
wanted to focus on ubiquitous technologies
thatare interesting to practically everyone. We
wanted to present and examine fundamental
principles that have guided engineering de-
sign in the past and will continue to do so in
the future. We wanted to examine the social,
political, and economic context in which en-
gineering design is embedded. And we wanted
to convey this material in an exciting way,
making use of the latest and best technology
and techniques for classroom presentation.

Our goal, broadly defined, was to give
students an appreciation for engineering as
a profession, a sense of the integrated design
concepts that characterize the different engi-
neering disciplines, and an understanding of
the way in which technological know-how is
constrained by social, political, and economic
factors. We wanted the course to alter the
thinking of students in the same way that a
course on artappreciation alters the way people
look at paintings.

A Broad View

of What Engineers Do

The new course was taught for the first ime
in the fall of 1992. We did not advertise the
course widely and limited the enrollment in
order to contain the problems we knew would
inevitably arise. Half the students who took
the course were from the College of Arts and
Sciences, and the other half from the College
of Engineering.

An initial segment was taught by Ronald
Kline. He presented an overview of the engi-
neering profession from a historical perspec-
tive, following the rise of science-based engi-
neering, the transition from the individual
inventor to the research-and-development
laboratory, and the evolution of the design pro-
cess. He inquired into the relationships be-
tween science, technology, and engineering.
He looked at engineering as a kind of social




































Faculty members from several
different fields taught sections of
Mathematics 191.
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Participating Faculty
Number of

Name Rank Department Sections
Kenneth S. Brown Professor Mathematics 2
K. Bingham Cady Professor Nuclear Science

and Engineering 1
J. Robert Cooke Professor Agricultural and Biological

Engineering
john M. Guckenheimer  Professor Mathematics 1
Philip J. Holmes Professor Theoretical and Applied

Mechanics 1
C. Y. Hui Associate Professor ~ Theoretical and Applied

Mechanics 1
Michael C. Kelley Professor Electrical Engineering 1
Richard H. Rand Professor Theoretical and Applied

Mechanics 1
Charles E. Seyler, |r. Associate Professor  Electrical Engineering 1
Michael Stillman Associate Professor ~ Mathematics 3
Eva Tardos Associate Professor ~ Operations Research and

Industrial Engineering 1
Lars B. Wahlbin Professor Mathematics 2

Rethinking the Way
Calculus Is Taught
To improve the quality of life for freshmen
and give them a better chance to learn calcu-
lus, the College of Engineering has undertaken
a complete reorganization of this course. The
initiative came from William B. Streett, dean
of the College of Engineering, and Don M.
Randel, dean of the College of Arts and Sci-
ences. The details were worked out by a team
from both colleges, led by Richard Rand, of
the Department of Theoretical and Applied
Mechanics, and Lars Wahlbin, of the Depart-
ment of Mathematics. Their first meeting took
place in a local restaurant, where they began
figuring out how to break the class into many
small sections while maintaining overall uni-
formity. Rand says, “My criterion for a good
design was to have it all planned out in ad-
vance—exactly who was going to do what.”
In the fall of 1992, Mathematics 191 was
taught in sixteen small lecture sections with
an average class size of twenty-three students.
This involved twelve professors—eight from
the College of Engineering and four from the
Department of Mathematics. Students at-
tended three weekly lecture sections led by a
professor as well as two weekly recitation sec-

tions led by a teaching assistant. The profes-
sors and teaching assistants met for periodic
“town meetings” to make sure that they were
all covering the same material, and at the same
rate. Three preliminary exams and a final exam
were each written by a different team of fac-
ulty members. Ninety percent of the grade was
based on these exams, and 10 percent on the
evaluadon of the professors who taught the
individual sections. Wahlbin says, “The teach-
ers were free to do whatever they wanted as
long as they kept up with the exam schedule.”

Small Lecture Sections:

Easier on Both Professors and Students
The faculty member best able to appreciate
the change of format is C. Y. Hui, of the De-
partment of Theoretical and Applied Mechan-
ics. He taught Mathematics 191 in large sec-
tions for three years, and then taught one of
the small sections last fall. “From a lecturer’s
perspective,” he says, “it’s easier to teach a small
class than a big one.” In a big class, a special
effort must be made to hold the students’ at-
tention. “If you lose 5 percent of the students,
you don’t really have a good lecture. The lec-
ture hall starts getting noisy and pretty soon
some of the students stop coming because
























FACULTY PUBLICATIONS

Current research activities in the
Cornell College of Engineering are
represented by the following publica-
tions and conference papers that
appeared or were presented during the
three-month period Fuly through
September 1992. (Earlier entries
omitted from previous Quarterly
listings ave included here with the
year of publication in paventheses.)
The names of Cornell personnel are
in italics.

AGRICULTURAL
AND BIOLOGICAL
ENGINEERING

Boll, ., T. S. Steenbuis, and 7. S.
Selker. 1992. Fiberglass wicks for
sampling water and solutes in the

vadose zone. Soil Science Society of
America Journal 56:701-07.

Chandrasekaran, M., and R. E. Pitt.
1992. On the use of nucleation
theory to model intracellular ice
formation. Cryo-Letters 13:261-72.

Lui, Y. 7., 7. Stouffer; and D. 7.
Aneshansley. 1992. Application of
sliding Z-test to animal utrasonic
images for automatic fat thickness
measurements. Paper read at
meeting of American Society of
Animal Science and International
Society of Applied Ethology, 8-11
August 1992, in Pittsburgh, PA.
Abstract in Fournal of Animal
Science 70:225.

Pitt, R E. 1992. Microbial and
enzymatic additives for ensiling. In
Proceedings, 1992 Cornell Nutrition
Conference for Feed Manufacturers,
pp- 137-47. Ithaca, NY: Cornell
University.

Politis, L, D. J. Aneshansley, and R.
C. Gorewir. 1992. Effects of mag-
netic fields on interleukin 1 pro-
duction by bovine blood mono-
cytes. Paper read at meeting of
American Society of Animal
Science and International Society
of Applied Ethology, 8-11 August
1992, in Pittsburgh, PA. Abstract
in Fournal of Animal Science 70:154.

Selker, 7. S., P Leclerg, 7.-Y.
Parlange, and T S. Steenbuis. 1992.
Fingered flow in two dimensions.
Part I: Measurement of matric
potential. Water Resources Research
28:2513-21.

Selker, 7. S., 7.-Y. Parlange, and T.
S. Steenbuis. 1992. Fingered flow
in two dimensions. Part II: Pre-
dicting finger moisture profile and
measure of conductivity. Water
Resources Research 28:2523--28.

Stagnitd, K., 7.-Y. Parlange, T S.
Steenbuis, M. B. Parlange, and C.
W. Rose. 1992. A mathematical
model of hillslope and watershed

drainage. Water Resources Research
28:2111-22.

APPLIED
AND ENGINEERING
PHYSICS

Bilderback, D. H. 19924. Evolution
of triangular focusing monochro-
mators at CHESS. Paper read at
workshop, Opportunities for X-ray
Crystallography, 27-28 July 1992,
in Berkeley, CA.

__. 1992b. X-ray heating of
crotches and strip absorbers. In
Summaries from the International
Workshop on Vacuum Systems for B-
Factories and High-Energy Synchro-
tron Light Sources. Cornell Labora-
tory for Nuclear Studies Report
92/1134. Ithaca, NY: Cornell
University.

Janos, A, E. D. Fredrickson, R. G.
Kleva, and H. H. Fleischmann.
1992. Disruptions in the TFTR
Tokamaks. In Proceedings, 14th
International Conference on Plasma
Physics and Controlled Nuclear
Fusion Research, pp. 457-62.
Vienna: International Atomic
Energy Agency.

Lovelace, R. V E., and M. M..
Romanova. 1992. A model for
nonlinear collisionless recon-
nection. Physics of Fluids B: 841-44.

Piston, D. W, D. R. Sandison, and
W. W, Webb. 1992. Time-resolved
fluorescence imaging and back-
ground rejection by two-photon
excitation in laser scanning mi-
croscopy. SPIE Journal 1640:379-
90.

Romanova, M. M., and R. V E.
Lovelace. 1992. Magnetic field
reconnection and particle accelera-
tion in extragalactic jets. Astronomy
and Astrophysics 262:26-36.

Thiel, D. ., D. H. Bilderback, A.
Lewss, and E. A. Stern. 1992, Sub-
micron concentration and confine-
ment of hard x-rays. Nuclear
Instruments and Methods in Physics
Research, Section A 319: 597-600.

Thiel, D. 3., D. H. Bilderback, A.
Lewis, E. A. Stern, and T. Rich.
1992. Guiding and concentrating
hard x-rays by using a flexible
hollow-core tapered glass fiber.
Applied Optics 31:987-92.
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Thomas, §. L., T. J. Feder; and W,
W, Webb. 1992. Effects of protein
concentration on IgE receptor
mobility in rat basophilic leukemia

cell plasma membranes. Biophysics
Journal 61:1402-12.

Thompson, A. C., K. L. Chapman,
G. E. Ice, C. J. Sparks, W. Yun, B.
Lai, D. Legnini, P. J. Vicarro, M.
L. River, D. H. Bilderback, and D.
7. Thiel. 1992. Focusing optics for
a synchrotron-based x-ray micro-
probe. Nuclear Instruments and
Methods in Physics Research, Section
A319:320-25.

Webb, W. W. 1992. Emerging
technology illuminates cellular
dynamics: Nonlinear microscopes.
Paper read at NIH Workshop
onTechnologies for the Future,
24-25 September 1992, in
Bethesda, MD.

CHEMICAL
ENGINEERING

Avrin, W. F,, and Robert P. Merrill.
1992. Helium diffraction analysis
of the microfaceted Ir(110) sur-
face. Surface Science 274:231-51.

Balbuena, P. B., and K. E. Gubbins.
1992. Classification of adsorption
behavior: Simple fluids in pores of
slit-shaped geometry. Fluid Phase
Equilibria 76:21-35.

Bussell, S. 7., D. L. Koch, and D. A.
Hammer. 1992. The resistivity and
mobility functions for a model
systemn of two equal-sized proteins
in a lipid bilayer. Journal of Fluid
Mechanics 243:679-97.

Davis, T R., R. R. Granados, M. L.
Shuler; and H. A. Wood. 1992.
Production, secretion, and post-
translational processing of recom-
binant AcMNPV glycoprotein in a
variety of insect cell lines. Paper
read at 11th Annual Meeting,
American Society for Virology,
11-15 July 1992, in Ithaca, NY.

Gubbins, K. E. 1992a. Applications
of molecular simulation. 1992.
Paper read at 6th International
Conference on Fluid Properties
and Phase Equilibria for Chemical
Process Design, 19-24 July 1992,
in Cortina d’Ampezzo, Italy.

__. 1992b. Molecular simulation
of fluid phase equilibria. Paper
read at 12th International Union
of Pure and Applied Chemistry
Conference on Chemical Ther-
modynamics, 16-21 August 1992,
in Snowbird, UT.

Holcomb, C. D., P. Clancy, S. M.
Thompson, and J. A. Zollweg. 1992.
A critical study of simulations of
the Lennard-Jones liquid-vapor
interface. Fluid Phase Equilibria
75:185-96.

Holcomb, C. D., and J. A. Zollweg.
1992. Comparison of interfacial
tension and capillary constant for
Ar+Kr, CH,+Kr,and C, H, + Kr
using two independent methods of
measurement. Fluid Phase Equilib-
ria 75:213-24.

Koch, D. L. 1992, Anomalous
diffusion of momentum in a dilute
gas-solid suspension. Physics of
Fluids A 4:1337-46.

Kob, C. A., H. Tanaka, K E.
Gubbins, and 7. A. Zollweg. 1992.
Thermodynamic and structural
properties of methanol-water
mixtures: Experiment, theory and
molecular simulation. Paper read
at 6th International Conference on
Fluid Properties and Phase Equi-
libria for Chemical Process De-
sign, 19-24 July 1992, in Cortina
d’Ampezzo, Italy.

Lastoskie, C., K. E. Gubbins, and
N. Quirke. 1992. Pore size distri-
bution analysis of microporous
carbons using a density functional
approach. Paper read at Interna-
tional Symposium on the Effects
of Surface Heterogeneity in Ad-
sorption and Catalysis on Solids,
12-18 July 1992, in Kazimierz
Dolny, Poland.

McKenna, K. A., R. R. Granados,
H. A. Wood, T. R. Davis, and M. L.
Shuler. 1992. High production of
baculorvirus and recombinant
proteins in new Trichoplusia ni cell
lines in serum-free media. Paper
read at [1th Annual Meeting,
American Society for Virology,
11-15 July 1992, in Ithaca, New
York.

Noles, 7. R., and 7. A. Zollweg.
1992. Vapor-liquid equilibrium for
chlorodifluoromethane + dimethyl
ether from 283° to 395° K at
pressures to 5.0 MPa. Jouwrnal of
Chemical and Engineering Data
37:306-310.

Olbricht, W, L., and D. M. Kung.
1992. The deformation and
breakup of liquid drops in low
Reynolds number flow through a
capillary. Physics of Fluids A
4:1347-54.

Panagiotopoulos, A. Z. 1992a.
Direct determination of fluid
phase equilibria by simulation in
the Gibbs ensemble: A review.
Molecular Stmulation 9:1-23.



_ . 19925, Molecular simulation
of fluid-phase equilibria: Simple,
polymeric and ionic fluids. Fluid
Phase Equilibria 76:97-112.

Patel, S. K., and C. Coben. 1992.
Dynamic light scattering from
swollen poly(dimethylsiloxane)
networks. Macromolecules 25:5252—
58.

Patel, S. K., S. Malone, C. Coben, ].
R. Gillmor, and R. H. Colby.
1992. Elastic modulus and equilib-
rium swelling of poly(dimethyl-
siloxane) networks. Macromolecules
25:5241-51.

Pozo de Fernandez, M. E., 7. C. G.
Calado, J. A. Zollweg, and W. B.
Streetr. 1992. Vapor-liquid-equilib-
ria in the binary-system dimethyl
ether plus n-butane from 282.9° to
414.5° K at pressures to 4.82 MPa.
Fluid Phase Equilibria 74:289-302.

Shulder, M. L., T. ]. Hirasuna, and
D. M. Willard. 1992. Kinetics of
taxol production by tissue culture.
Paper read at National Cancer
Institute Workshop on Taxus,
Taxol, and Taxotere, 23-24 Sep-
tember 1992, in Alexandria, VA.

Szleifer, L, E. M. O’Toole, and A. Z.
Panagiotopoudos. 1992. Monte Carlo
simulation of the collapse-coil
transition in homopolymers.
Journal of Chemical Physics
97:6666-73.

Szleifer, I, and A. Z.
Panagiotopoudos. 1992. Chain
length and density dependence of
the chemical potential of lattice
polymers. Fournal of Chemical
Physics 97:6666-73.

Thompson, W. R., . A. Zollweg, and
D. H. Gabis. 1992. Vapor-liquid
equilibrium thermodynamics of N,
+ CH,: Model and Titan applica-
tons. learus 97:187-99.

Walsh, J. M., C. A. Kob,and K. E.
Gubbins. 1992. Thermodynamics
of fluids of small associating
molecules. Fluid Pbase Equilibria
76:49-69.

Wickham, T.]., T. Davis, R. R.
Granados, M. L. Shuler, and H. A.
Whod. 1992. Screening of insect
cell lines for the production of
recombinant proteins and infec-
tious virus in the baculorvirus
expression system. Biotechnology
Progress 8:391-96.

Wu, P, N. G. Ray, and M. L.
Shuler. 1992. A single cell model
for CHO cells. Annals of New York
Acadeny of Science 665:152-87.

CIVIL AND
ENVIRONMENTAL
ENGINEERING

Alavian, V. H., G. H. Jirka, R. A.
Denton, M. C. Johnson, and H.
G. Stefan. 1992. Density currents
entering lakes and reservoirs.
Fournal of Hydraulic Engineering
118:1464-89.

Chu, C.-R., and G. H. Firka. 1992.
Turbulent velocity and oxygen
concentration fluctuatons in the
surface layer of a grid-stirred tank.
International fournal of Heat and
Mass Transfer 35:1957-68.

Culver, T, and C. Shoemaker. 1992.
Dynamic optimal control for
groundwater remediation with
flexible management periods.
Water Resources Research 28:629-41.

Dracos, T, M. Giger, and G. H.
Firka. 1992, Plane turbulent jets in
a bounded fluid layer. Fournal of
Fluid Mechanics 214:587-614.

Jirka, G. H. 1992. In support of
experimental hydraulics: Three
examples from environmental fluid
mechanics. Journal of Hydraulic
Research 30:273-302.

Firka, G. H., and W. Summer.
1992. The expert system
CORMIX for water quality man-
agement and hydrodynamic mix-
ing zone analysis. In Proceedings,
Annual Meeting of Hydrocomp, pp.
267-76. Budapest: Vudki.

Kulbawy, F H. 1992. Future trends
in deep foundadon design. Paper
read at Annual Meeting, American
Society of Civil Engineers, 14-17
September 1992, in New York.

Lee, K-S., and W, D. Philpot. 1992.
Remote sensing methodology to
analyze forest landscape pattern.
In Proceedings, International Geo-
science and Remote Sensing Symipo-
sium, pp.1403-05. Piscataway, NJ:
IEEE Standards Office.

Lee, K.-S., W. D. Philpot, and 5. W.
Pacala. 1992. Calibration of a
forest ecosystem model using
remote sensing and GIS. In Pro-
ceedings, Annual Convention, Ameri-
can Society for Photogrammetry and
Remote Sensing/American Congress
on Surveying and Mapping, pp. 21—
29. Washington, DC: ASPRS.

Lin, Y., and M. Sansalone. 1992.
Detecting flaws in beams and
columns using the impact-echo
method. American Concrete Institute
Materials Journal 89:394-405.

Philpot, W. D., and K.-S. Lee. 1992.
Edge-preserving operations for
image segmentation. In Proceed-
ings, International Geoscience and
Remote Sensing Symposium, pp.
986-88. Piscataway, NJ: IEEE
Standards Office.

Saad, M., A. Turgeon, and 7. R.
Stedinger. 1992. Censored-data
correlation and principal compo-

nent dynamic programming. Water

Resources Research 28:2135-40.

Stedinger, 7. R., and G. D. Tasker.
1992. Generalized least squares
analyses for hydrologic regional-
ization. In Proceedings, Annual
Meeting, American Society of Civil
Engineers Water Forum, Hydvaulic
Engineering Sessions, pp. 7-12. New
York: ASCE.

Thomas, S. R., and L. W, Lion.
1992. Vapor-phase partitioning of
volatile organic compounds: A
regression approach. Environmen-
tal Toxicology and Chemistry
11:1377-88.

Tirner; 7. P, and E H. Kulbawy.
1992. Strength changes in sand
following cyclic shear. Geotechnical
Testing Fournal 15:295-99.

Ziemian, R. D., W, McGuire, and
G. G. Deierlein. 1992a. Inelastic
limit states design, part I: Planar
frame studies. Journal of Structural
Engineering 118:2532-49.

_. 19924, Inelastic limit states
design, part II: Three-dimensional
frame study. Journal of Structural
Engineering 118:2550-68.

COMPUTER SCIENCE
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