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Dr. Marachi graduated from the most
prominent high school in Tehran, Iran,
ranking 7th highest amongst 310

students of the graduating class in 1960.

One week after graduation he came

to the US. He received B.S. in civil
engineering from Oregon State Univer-
sity in 1965. He was granted a tuition
scholarship for much of the time he was
at OSU. He took all of the geotechnical
engineering courses that were offered
at OSU as well as courses in geology.

He also worked in the soil mechanics
laboratory on a research project for
USSC to classify all soils in Oregon,

and ran complete sets of soil classipca-
tion tests on nearly 50 different soil
types. He also worked/researched for
Professor Peterson on the behavior of
dis-similar materials, e.g. reinforced
wood, and developed a fundamental
interest in learning interactive behavior
of two dis-similar materials, the ef-
fects of boundary conditions, and what
happens at the contact. This is a major
topic in science and technology, e.g. paint

industry, reinforced concrete, lined tun-
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nels, concrete or steel pipelines through

earth dams, etc.

He attended UC Berkeley in September
of 1965 and received Masters of Science
Degree nine months later, and continued
his graduate studies and received his
Ph.D. in May of 1969 (thatis only 2 years
and 8 months later). In this period he
took all courses offered in geotechnical
engineering, including:

Soil mechanics

Foundation Engineering

Earth dams

Seepage and groundwater

Physico-chemical properties of clays

Theoretical soil mechanics

Soil dynamics

Pavement design

Field investigations and laboratory

testing
For his two minors, as required for the
Doctorate degree, he selected geological
engineering and physics of the earth/
seismology. For the geological engineer-
ing minor he took all courses that were
offered. Course contents included:

Air photo interpretation

Geological mapping and structural
analysis

Geophysical investigations
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Rock mechanics (theoretical, applied,
and peld and laboratory testing)

Soil and rock tunneling

Rock block stability

For the seismology/physics of the earth
minor, the courses he took covered the
following:

Plate tectonics

Mountain building/1sostasy

Heat transfer/convection,
conduction

Physiography / geomorphology

Wave propagation in solids, liquids,
gases

Faulting

Seismicity
Additionally, he audited courses in
structural dynamics, computer methods/
pnite element method of analysis, and

statistical thermal physics.

To support himself and his family he also
worked as Research Assistant during his
graduate studies. Some of the research

work he undertook are as follows.

Research for Professor J. M. Duncan
was mostly on properties of unsaturated
soils, suction pressure in unsaturated
soils and its effect on measured perme-
ability, velocity of saturated front as

a function of water content. He also
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worked on the effect of intermedi-
ate principal strain (not the stress) on
strength of sandy soils. Later he and
Prof. Duncan published this work as it
had important practical implications in

geotechnical engineering.

He also did research for Prof. R. E.
Goodman, which included development
and stability analysis of a 3-D model
of rock block and seepage pressures

in the abutments of Malpasset Dam

to explain the mechanism of the 1960
failure causing loss of 3,000 lives. He
also performed a pnite element analysis
of stresses in the roof of the under-
ground excavation of the Hyatt Power
Plant at the Oroville Dam facility, then
under construction, to assess rock bolt

requirements for the cavity.

His doctoral research, then under the
tutelage of the Late Professor H. Bolton
Seed, involved a comprehensive study of
strength and deformation properties of
rockpll material. This research, esti-
mated at $20M, was pnanced through
grants from California DWR, National
Science Foundation, USBR and a number
of other agencies. It included design

of highly elaborate testing equipment,
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instrumentation, and laboratory testing
of actual and modeled rockpll mate-
rial. Results of his pioneering research
have been used for conprmation of the
design of Oroville and Pyramid dams in
California, El Infernilo dam in Mexico,
and Tarbella dam in Pakistan, which are
all built and working satisfactorily. It
is also published and/ or referred to
by most text books in geotechnical
engineering as well as the US Bureau of

Reclamation design manual for dams.

LioInoooooo

Dr. Marachi started his professional
career by working for Converse Davis &
Associates in Pasadena, California in May
of 1969 as a project engineer. He was
assigned to work on the Castaic Power

Plant project. His work included:

A All rock and soil stability evaluations

A All instrumentation planning and
installations

L Design of various sections of the
project, e.g. penstocks, manifold
structure

A Design (in cooperation with Mr.
Chuck Stewart) of the 180 ft.
high pump-storage afterbay dam
(presently named Elderberry Dam),
including:

Seepage analysis for normal
operations
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Seepage analysis and design of
the upstream section conpgura-
tion for rapid drawdown (52 ft in
65 hrs). This is an extremely high
requirement for a dam.

Dynamic pnite element analysis
allowing for pore pressure gen-
eration and dissipation to assess
liguefaction potential. This was
one of the prst such studies done
in practice.
For another project, evaluation of seep-
age through the proposed soil embank-
ment reservoir for City of Industry, Dr.
Marachi was the prst to utilize the prst
available version of the pnite-element
transient seepage computer program,
then being developed by Professors Paul
Witherspoon and Shlom Newman (then a

Ph.D. candidate).

The 9 Feb. 1971 San Fernando earth-
quake gave him the impetus to perform a
number of highly critical and challenging

assignments, such as:

A Detail investigation of liquefaction
at Joseph Jensen Filtration Plant
and Holt boys camp,

A Dynamic soil amplipcation study in
San Fernando Valley/ portions of a
contract for NSF through Professor
H.B. Seed,

A Development of the methodology
and performance of a large number
of site amplipcation studies using
Fourier analysis of the random site
motions.
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Dr. Marachi successfully applied this
method to Holy Cross Hospital which was
severely damaged. Subsequently, he ap-
plied this method to assess the site am-
plipcation at many critical installations,
e.g. Goleta and Ellwood power plants,
Hyperion treatment plant (expansion),
Supermex LNG facility, and many of the
critical buildings at the Jet Propulsion
Laboratory. He has since used this
method to measure the prst few natural
frequencies of arch dams and intake/
outlet towers to validate/calibrate the
computer pnite element models of such
structures prior to performing exhaus-

tive computational efforts.

In this period Dr. Marachi also developed
a method for calculating the statistical
probabilities associated with different
levels of ground shaking at a given site
based on past recorded seismic events
within a speciped distance from the site.
He published it in the International
Conference of Seismic Microzonation in
1971. He and some of his colleagues, e.g.
David Leads of Dames & Moore, used
this method to assess seismic risk for
many of the high rise buildings presently
in Los Angeles downtown. He also used

this method to develop seismic criteria
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for all buildings in the Jet Propulsion
Laboratory in Pasadena, CA. This method
was important as it was one of the prst
methods to use iprobabilityi to arrive at
selecting seismic design criteria. (Later
in, 1976, Professors Shah and Karami-
djian of Stanford University developed
a probability method based on fault
activity, and this was later improved by
Dr. Norman Abrahamson and is presently
being used to develop planning criteria
for most important projects, e.g. the
new section of the San Francisco /

Oakland Bay Bridge.

Dr. Marachi was also very active in vari-
ous engineering professional societies.
He became a member of the SEAOSC
committee to rewrite the seismic design
section of the Uniform Building Code. He
also directed a 12-hr workshop for ASCE
members and taught seismicity, fault-
ing, ground motion, liquefaction, wave
propagation, and dynamic response to
the practicing engineers. He also chaired
an ASCE committee for developing
practice standards for veripcation and
dissemination of computer programs. He
also was one of the prst few to become

a member of EERI (Earthquake Engi-
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neering Research Institute) when such

memberships were by invitation only.

On the side, he also taught a four unit
undergraduate course in soil mechanics
and foundation engineering at the Cal

State Los Angeles in 1972.

Looibooobobonooo

Dr. Marachi moved to Iran in January
of 1973. At the time the Shah was in
power, the Country was pro west, and
the local economy was enjoying a twelve
percent annual growth in GNP. And
there were a half-million American and
nearly 1 million European engineers and
technicians working on well paying and
very interesting developmental projects

in lran.

He started by teaching at the Aryamehr
Institute of Technology. This was a
tenure track professorial position. He

taught courses in:

A Soil mechanics and Foundation
Engineering

A Seepage (in groundwater and
through dams)

A Earthquake Engineering
A Dam Engineering

A Soil testing & also set up the soil
testing laboratory.
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