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I. INTRODUCTION  

Because the primary intent of the paper is to report 
on the current status of geotechnical (GT) education 
in the U.S., little emphasis is given to the evolution, 
history and future of GT education in the U.S.  The-
se important issues have been recently discussed by 
Mitchell (1999) and Clough (1998). Poulos (1997) 
and Burland (1987) have also touched on these is-
sues. 
 
II. HIGHER EDUCATION IN THE U.S. 
 
There are several thousand colleges and universities 
in the U.S. Many institutions are privately supported 
while others are publicly owned and supported by 
government agencies, principally states and cities.  
Although a college education is not guaranteed in 
the U.S., it is fair to say that virtually all residents 
can attend college or university if they so desire. 
 
III. UNDERGRADUATE GEOTECHNICAL EN-
GINEERING EDUCATION 
 
Geotechnical engineering is taught at the undergrad-
uate level in civil engineering curricula.  There are 
more than 300 accredited 4-year civil engineering 
programs in the U.S., and a small number of non-
accredited programs.  Accreditation is very im-
portant, and for engineering is carried out by ABET 
(Accreditation Board of Engineers and Technicians) 
which is in turn supported by major professional so-
cieties such as ASCE, ASME and ASEE.  Gradua-
tion from an accredited program is especially im-
portant to civil engineers, since it has major 
implications relative to securing professional engi-

neering registration and licensing, a necessity for 
most civil engineers. 
Due to the accreditation process, which prescribes 
much of the civil engineering curriculum, and com-
petition with other colleges and universities, under-
graduate civil engineering education and hence un-
dergraduate GT education, tends to be fairly 
consistent throughout the U.S.  For example, courses 
consist of 3-4 credits (the total civil engineering 
credits required for graduation at the bachelor’s de-
gree level is typically 128-135).  Some schools oper-
ate on a semester schedule, wherein two semesters 
constitute an academic year; others operate on a 
quarter schedule, three quarters constituting an aca-
demic year.  Although the lengths of individual 
courses differ with the two systems, total contact 
hours and credits are essentially the same. 
 
At the undergraduate level, GT education consists of 
1-3 courses.  A typical introductory course taught on 
a semester basis includes 3-4 hours of lecture and a 
2-3 hour laboratory session per week, for a total of 
14-16 weeks.  Most civil engineering departments 
require only one introductory GT course. (An infor-
mal email poll of U.S. geotechnical faculty reported 
only four universities that did not include a laborato-
ry session as part of the introductory GT course). 
However most civil engineering programs will offer 
several additional GT courses on an elective basis, 
and a student interested in GT can usually take sev-
eral undergraduate courses, and perhaps some grad-
uate courses.  
 
The common concept of a GT laboratory experience 
in the U.S. is “hands on” i.e., the students perform 
the experiments themselves (under the general su-
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pervision of an instructor), as opposed to just seeing 
demonstrations.  Even in courses with large numbers 
of students, the laboratory sessions are generally 
conducted for small groups of students.  Laboratory 
experience appears to be one of the strongpoints of 
U.S. engineering education. 
 
There are hundreds of geotechnical engineering fac-
ulty members in the U.S.  At individual schools the 
number of GT faculty can vary from 1 to 12.  Civil 
engineering departments with 2-4 geotechnical engi-
neering faculty members constitute the vast majority 
of schools.  There are only about ten schools with 
six or more geotechnical faculty members.  If we as-
sume an average of two GT faculty members at each 
of the more than 300 accredited civil engineering 
programs, we arrive at an estimate of more than 600 
U.S. geotechnical faculty. 
 
In recent decades, there has been constant discussion 
of the merits of a broad civil engineering education 
at the undergraduate level versus specialization in 
areas such as geotechnical, structural, transportation, 
etc.  If one opts for a broad background, then spe-
cialization should primarily occur at the graduate 
level. Today most schools do require, or at least en-
courage, students to select a concentration in a spe-
cialty area.  A student selecting geotechnical engi-
neering would typically take several GT courses. 
However, rather than take more GT courses as an 
undergraduate, they would be advised to continue on 
for a Master’s degree in GT.  
 
Generally, firms engaged in the practice of geotech-
nical engineering hire individuals with at least a 
Master’s degree, and students wishing to practice 
geotechnical engineering are encouraged to obtain a 
Master’s degree.  At present the U.S. economy is 
relatively strong, unemployment is at low levels, and 
engineering firms are finding it difficult to hire ge-
otechnical engineers (and civil engineers in general).  
Thus, many geotechnical firms are now hiring bach-
elor level civil engineering graduates for primarily 
lab and field work.  Realistically it is difficult to do 
project-level geotechnical work with only 1-3 un-
dergraduate courses.  Thus, aspiring geotechnical 
engineers are highly encouraged to pursue a Mas-
ter’s degree.  
 
IV. GRADUATE STUDIES –GENERAL COM-
MENTS 
 
Because graduate studies are characterized by terms 
such as innovative, new, latest material, advanced, 
one would expect to see a wider variance among 
graduate programs than undergraduate programs. In-
dividual institution requirements for graduate de-
grees do vary, and individual graduate course offer-
ings can vary widely.  A listing of all graduate 

geotechnical engineering courses offered in the U.S. 
would probably include several hundred different 
courses. 
 
In spite of this large variety, one should not conclude 
that there is a lack of quality control over graduate 
education.  In fact there is a considerable amount of 
informal control exerted to maintain high profes-
sional standards.  The civil engineering faculty gen-
erally exert sufficient peer pressure to maintain high 
quality graduate programs.  All institutions have es-
tablished committees to monitor curriculum, new 
course offerings, etc.  All 50 states have government 
agencies, state education departments, that are legal-
ly empowered to establish, inspect, and control the 
types of degrees offered, both undergraduate and 
graduate.  And finally, the market place exerts con-
siderable quality control on graduate GT education.  
Employers learn quickly which programs produce 
high quality GT professionals. 
 
Nevertheless, the wide variety of graduate course of-
ferings reflects individual faculty interests and 
strengths.  Generally there will be general graduate 
courses offered that can be taught by most or all the 
GT faculty.  But virtually all GT faculty will wish to 
establish one or more of their “own” graduate course 
that reflect their own individual interests. 
 
Examples of geotechnical courses of a general na-
ture found at most U.S. graduate institutions would 
include topics such as advanced soil mechanics, ad-
vanced foundations, retaining structures, earth dams 
and slopes, seepage and drainage, and similar cours-
es covering classical geotechnical topics.  Typical 
course offerings that relate more to individual facul-
ty interests might include insitu testing, deep founda-
tions, soil dynamics, finite element and other numer-
ical methods, soil improvement, image analyses of 
soils, and so on.  The complete list would number in 
the hundreds.  The areas of geoenvironmental engi-
neering and geosynthetics engineering have devel-
oped into geotechnical sub-specialties over the last 
20 years, and most graduate programs now offer 
courses in these areas (Manassero, 1998; Shackel-
ford, 1998). 
 
An advantage of offering many courses is that the 
students have many choices and can study a wide 
variety of topics.  The disadvantage is that individual 
course enrollments may be quite low, which can be 
an inefficient use of faculty time, and is not a very 
cost effective method of delivering graduate educa-
tion.  Individual civil engineering departments are 
constantly trying to optimize and solve this problem. 
 
 
 
 



V. FIRST GRADUATE DEGREE- MASTER’S 
DEGREE 
 
The first graduate geotechnical engineering degree is 
commonly referred to as a Master’s degree.  There is 
little consistency with titles among institutions offer-
ing Master’s degrees.  Some of the most common of-
ferings are:  Master of Science (M.S.), Master of 
Engineering (M.E.), Professional Master’s of Engi-
neering (P.M.E.).  One cannot assume that degrees 
with the same title offered at different institutions 
have the same requirements 
 
Typically, about 30 credits are required beyond the 
Bachelor’s degree to obtain a Master’s degree, con-
sisting of about 8-10 courses, and a Master’s Thesis.  
In the past, the most common Master’s programs re-
quired the competition of a Master’s Thesis.  In re-
cent years, many schools (and the number is increas-
ing rapidly) are offering so called Professional 
Master’s or course work only degrees, which do not 
require a Master’s Thesis.  The logic is that these 
degrees are intended for those students not particu-
larly interested in research, who wish to go directly 
into private practice.  Students can often complete 
these professional degrees in one academic year. 
 
Most full time graduate engineering students in the 
U.S., both Master’s and Doctoral students, receive 
financial aid of some sort. There are fellowships, 
scholarships and loans, however the most common 
form of aid is employment by the schools- Teaching 
Assistantships (TA), where the student is employed 
to help teach courses on about a half –time basis 
(nominally about 20 hours per week); or Research 
Assistantships (RA), where the student is employed 
to work on a funded research project, also nominally 
on about a half-time basis.  These TA’s and RA’s 
usually receive an annual stipend (salary) about 
$10,000-$20,000 (U.S. dollars), and their tuition is 
usually paid.  It generally requires two years for 
TA’s and RA’s to complete their Master’s require-
ments. 
 
Many students complete their Master’s degrees on a 
part time basis i.e., they are fully employed and take 
one or two courses in the evenings or on weekends.  
Naturally this lengthens the time to obtain a degree, 
sometimes as long as five years or more for a Mas-
ter’s degree.  The colleges and universities with the 
largest and most successful part time graduate pro-
grams are usually found in heavily populated urban 
areas.  Employers often pay for attendance at part 
time graduate programs, either fully or partially. 
 

Although the normal sequence of degrees is 
Bachelor’s, Master’s and Doctor’s in U.S. engineer-
ing programs, it is possible to pursue a doctoral de-
gree directly without obtaining a master’s degree, 

dependent on individual institution policies and 
rules.  One must still complete the same total num-
ber of credits required for a doctor’s degree, whether 
one obtains a masters degree or not.  One can debate 
the pros and cons of a doctoral student omitting a 
master’s degree, but from a practical viewpoint, it 
appears to be of minor importance.  Most doctoral 
students do obtain master’s degrees. 
 
VI. DOCTORAL DEGREES 
 
Doctoral degrees appear to be more consistent across 
the U.S. than master’s degrees.  However, there is 
still variety to be found.  The most common title is 
the Doctor of Philosophy (Ph.D.) A small number of 
institutions also award Doctor of Science degrees 
(Sc.D. or D.Sc.), and Doctor of Engineering (D. 
Eng.) degrees. 
 
Typically, about 60 credits beyond the master’s de-
gree are required for a doctor’s degree (for a total of 
90 credits beyond the bachelor’s degree), consisting 
of about 30 credits of course  work, and about 30 
credits of doctoral thesis research.  But Doctoral de-
gree requirements vary among institutions, relative 
to credits required for course work and thesis.  How-
ever, in the final analysis the total amount of effort 
required to obtain a doctor’s degree is reasonably 
consistent throughout the U.S., regardless of the 
number of required credits. 
 
The most important requirement for obtaining a doc-
tor’s degree is the thesis.  The thesis work must be a 
“contribution” to the profession, i.e., it must be new, 
it must be something that has not been done before.  
This seemingly simple requirement has been the 
source of frustration and downfall for many doctoral 
students throughout the world.  Both authors have 
lived, studied and researched for several years in 
countries outside of the U.S., and conclude that this 
doctoral requirement appears to be quite common 
worldwide. 
 
U.S. Doctoral students typically complete their stud-
ies 4-5 years beyond the bachelor’s degree.  Three 
years is almost a minimum time for completion, and 
because of delays, some students take 7-8 years for 
completions. 
 
Although most doctoral students are in their mid to 
late 20’s, there is a wide variety of age groups repre-
sented.  The first author has had two Ph.D. students 
in their 60’s. 
 
Individuals with doctoral degrees are employed in 
private practice, government, academic institutions, 
etc.  However, in the U.S. it is practically impossible 
to secure a tenure track academic position in a 4-
year engineering program without a doctoral degree. 



VII. POSTDOCTURAL POSITIONS 
 
A small percentage of individuals receiving ge-
otechnical doctoral degrees obtain a postdoctoral po-
sition after completing their studies.  Postdoctoral 
positions are not very common in engineering, com-
pared to some fields of science, for example the bio-
logical sciences where postdoctoral studies are virtu-
ally mandatory in order to obtain an academic 
position. 
 
Postdoctoral positions are non-tenure track and are 
considered temporary positions, much like visiting 
scholar positions.  However, in some cases the post-
doctoral appointment can lead to a tenure track posi-
tion at an academic institution.  Generally, postdoc-
toral research positions take place at colleges and 
universities or in some cases at private or govern-
ment research laboratories. 
 
VIII. CONTINUING EDUCATION 
 
It is well recognized that engineers, including ge-
otechnical engineers, must expend considerable ef-
fort to maintain and upgrade their technical skills af-
ter completing their formal education. 
 
At present, the majority of the 50 states in the U.S. 
have continuing education requirements that must be 
met in order to maintain professional licenses.  This 
is an increasing trend.  Typical methods to satisfy 
continuing education requirements include short 
courses, formal graduate courses, attendance at pro-
fessional conferences and meetings, publishing pro-
fessional articles, technical presentations at profes-
sional gatherings and professional committee work. 
 
There are literally hundreds of short courses offered 
throughout the U.S. on civil engineering topics, and 
many in the area of geotechnical engineering.  The 
courses typically are 1-5 days in length, and the av-
erage appears to be 2-3 days.  Some short courses 
are sponsored by government agencies or manufac-
turers, with little or no registration fees.  However 
most short courses do charge a registration fee, usu-
ally $250-500 per day.  When the cost of travel, 
lodging, meals and the loss of the individuals billing 
time is added to the registration fee, total costs can 
be considerable for an individual or employer. 
 
So called “distance learning” courses are rapidly de-
veloping.  Such courses may utilize the medium of 
direct broadcast TV, or satellite broadcasting, or the 
internet.  At present there is a relatively small num-
ber of such course offerings in the U.S. in the ge-
otechnical area, however this is changing rapidly. 
 

A few institutions of higher learning have well 
developed continuing education programs and offer 

many courses.  This can be an important source of 
income for these institutions. 
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