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Analysis and Design of
Foundations On and In Rock

The Subject and Course

The behavior of foundations on and in rock
masses is not as well known as the behavior of
foundations on and in soil masses. In fact, most
textbooks on foundation engineering skirt the
issue or have only a token chapter on the sub-
ject. The very few specialty texts on the subject
focus more on geology and construction than
on analysis and design. The result is that most
designers are forced into conservative design
that relies on codes and simple rules. On larger
projects, load testing will be pursued to de-
velop a cost-effective design. However, there
really is a sound body of knowledge on the
subject. Under the sponsorship of EPRI and
others, significant research has been con-
ducted at Cornell to assess rock masses and
rock foundations in a realistic manner, includ-
ing the uncertainties involved. All of these re-
sults are scattered widely in the literature.

In this short course, much of this technology is
presented within a consistent, coherent, and
practical framework so that one can build
upon basic geologic knowledge to develop the
proper tools to evaluate foundations on and in
rock masses. The general topics covered in-
clude the following: overview of foundations
on rock, field exploration-rock drilling-core
logging-RQD, geophysical exploration, the soil-
rock boundary, uncertainty in basic rock prop-
erties, behavior of shafts in rock under various
loading modes, foundations in discontinuous
rock, sockets, uplift anchors, overall design
issues, and more.

For this course, comprehensive notes are used
that facilitate technology transfer. These in-
clude organized copies of the course presenta-
tion materials and supplemental readings to
provide further details. The course duration is
one day.

The Instructor

Dr. Fred H. Kulhawy, P.E., G.E.,
Distinguished Member ASCE
Consulting Geotechnical Engineer and
Professor Emeritus, Cornell University
Ithaca, New York, USA

Dr. Kulhawy is an internationally-acclaimed educa-
tor, consultant, and researcher, who has received
numerous prestigious awards for his work from
ASCE, ADSC, CGS, IEEE, and others, including
election to Distinguished Membership of ASCE, the
ASCE Karl Terzaghi Award and Norman Medal,
and the CGS Meyerhof Award. He is Professor
Emeritus in Geotechnical Engineering and Geology
at Cornell, and he has lectured widely, giving over
1350 presentations around the world. His teaching
and research has focused on foundations, soil-rock
structure interaction, reliability, soil and rock behav-
ior, and geotechnical computer applications. As a
consultant, he has had extensive experience on six
continents, with much of his experience dealing with
foundation engineering and soil/rock property
evaluation. In research, he has pioneered on many
fronts, most notably with drilled foundations and
property evaluation since the mid-1970s. His re-
search and practice on these topics constitutes a ma-
jority of this course.

Course Objectives

e Learn about rock mass evaluation and
modeling from use of geologic principles
to proper rock mass modeling, and much

more
e Jlearn how to think and evaluate
“geologically”.

e Learn about proper calculation models for
rock masses, and their variability and un-
certainty

The Geo-Institute

The Geo-Institute (GI) is a specialty organization
focused on the geo—industry interested in im-
proving the environment, mitigating natural haz-
ards, and economically constructing engineered
facilities. Our organization enhances a geo-
professional's career development through tech-
nology transfer via specialty conferences, jour-
nals and practice-oriented publications; educa-
tional programs; networking and coalition build-
ing; and leadership on emerging issues. Locally,
the GI's Pittsburgh Chapter hosts numerous
events throughout the course of the year. The
Chapter strives to provide a venue for speakers
with topics of interest to members on both a
global and local scale. Traditionally, the program
year is a mix of world-renowned speakers, such
as the Terzaghi and Seed Lecturers, and engi-
neers with ties to local/regional projects of note.
However, the speakers and topics describe only a
portion of the GI experience. GI events are also a
forum for geotechnical professionals to discuss
technical and policy issues; they are networking
events where peers make contacts and learn more
about the region’s geo-industry; and they are op-
portunities for younger professionals to interact
with some of the more prominent local figures in
geotechnical engineering in an informal environ-
ment.

Contact: Shaun Palmer
ASCE Vice-Chairperson
(412) 922-5575
sjpalmer@gfnet.com




