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without causing the supporting foundations
sinking. Newmark is now widely considered as
one of the founding fathers of Earthquake
Engineering.

All engineering faculty at the time was hands-on
real world engineers with deep physical insights.
They used little mathematics like differential
equations but with their deep physical insights
and slide rules and simple calculators, they could
estimate the right amount of forces in their
structures or soil foundations with their ingenious
simple methods just like today we used widely the
popular limit analysis methods like the simple
plastic design methods for steel frames or strut-
tie model for RC design.

It was at Brown University that | learned for the
first time ever what was known at the time as the
engineering science education as | was taught
solely the highly mathematical theory of plasticity
with tensor notations and treated every structure
just as a continuous body known as continuum.
Over the three years at Brown, we never
sketched a single real structure like a beam or a
plate or a shell, it was just to draw a continuum to
represent any structure we were in mind.

During the period 1961-66, | attended Lehigh
University in 1961 and received my M. S. in
structural engineering in 1963. | then transferred
to Brown University to continue my graduate
study and wrote my doctoral thesis on soil
plasticity and limit analysis under the supervision
of Professor Daniel C. Drucker. | was second to
the last Drucker's Ph.D. student at Brown in 1966.
My advisor Drucker who was recruited by Prager
to Brown and he made major contributions to the
foundations of plasticity. Among them, the most
important impact on me was their discovery and
proof of the classical limit theorems on which the
limit analysis techniques were developed in the
1950’s.

In 1966 when | returned to Lehigh to teach, there
is no chance to teach mathematical theory of
plasticity for structural engineers at Lehigh so |
had to figure out a way to cover the subject that
was useful for civil engineers. So limit analysis
became my obvious choice. In the teaching
process, | developed the course contents tailored
to civil engineers applications in soil mechanics in

particular. In the process, | was able to reproduce
almost all Terzaghi's work in his famous soll
mechanics book with limit analysis methods. To
my surprise, Terzaghi developed most of his
solutions based empirically on the large amount
of testdata he collected during the construction of
New York subway. Simply put, he had all the real
world engineering answers to every geotech
problem but did not have a rigorous mechanics
based theory to guide him to reach the same
conclusions.

In 1975, | wrote the book “Limit Analysis and Soil
Plasticity” introducing this limit analysis
techniques to geotechnical engineers in
particular with most examples taken from
Terzaghi’'s book as a validation for the techniques
and its solution for practical applications. The
book received an instant and wide acceptance in
the geotech community and created such an
excitement around the world. The merit of limit
analysis lies in the fact that engineers can now
make practical and safe decisions on the design
of complex load-bearing components on the
basis ofrelatively simple calculations.

Onlyinlast decade, the lower bound limit analysis
methods were successfully implemented in the
design of reinforced concrete structures
especially for deep beams, web opening and
torsion and beam to column connections. This is
now known as Strut-Tie Model in the terminology
ofreinforced concrete engineering field.

In the 1970's, our computing power changed
drastically with mainframe computing. The Finite
Element Methods were well developed and
widely used in structural engineering. We were
able to apply the theory of stability and the theory
of plasticity to simulate the actual behaviors of
structural members and frames with great
confidence. It was the first time we were able to
replace the costly full-scale tests with computer
simulation. As a result, the limit state approach to
design was advanced and new specifications
wereissued.

It was at Lehigh University that | worked closely
with Beedle and made the major part of my
contributions to the theory of plasticity and to its
application to the design of biaxially loaded
columns in engineering structures with the use of

ISSE Journal

Volume 21-3, Jul-Aug-Sep 2019































































	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28

