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A NEW APPROACH IN GEOTECHNICAL ENGINEERING EDUCATION AT THE 
SWISS FEDERAL INSTITUTE OF TECHNOLOGY ZURICH 

UNE NOUVELLE APPROCHE DE L’ENSEIGNEMENT DE LA GEOTECHNIQUE A 
L’ECOLE POLYTECHNIQUE FEDERALE DE ZURICH

P. Amann K. Kovari H.-J. Lang

Institute of Geotechnical Engineering 

Swiss Federal Institute of Technology Zurich, Switzerland

Synopsis: At the Swiss Federal Institute o f  Technology Zurich a new Curriculum for Civil Engineers has been introduced in 1990, whereby the education 

in geotechnical engineering has been broadened and given an entirely new direction. The duration o f the studies is 8 semesters, divided into basic studies 

in the first 4 semesters and an equal period for the m ajor subjects. The instruction to geotechnical engineering starts with the 3rd semester. The instruction 

in rock mechanics starts at the beginning o f  4th semester. For practical work, the students have at their disposal the laboratories o f  the clay mineralogy 

section, as well as those o f  the soil and the rock mechanics sections. The m ain specialisation subjects are: Underground Construction, Environmental 

Geotechnics, Geotechnics o f  Road Construction, Soil Dynamics and Behaviour o f  Unsaturated Soils. These subjects are also offered in post-graduate 

courses.
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INTRODUCTIO N

Switzerland, a country situated in the European Alps, is confronted with 

special geotechnical problem s both in soil and rock. The effects o f  

topography coupled with the com plex geological and hydrogeological 

conditions require great efforts in geotechnical engineering. Therefore, 

the teaching in this branch o f  Civil Engineering has always been given 

great attention at the Swiss Federal Institute o f Technology. In view o f 

the new activities with respect to the protection o f the environment, on 

the one hand, and the construction o f  deep long tunnels under the Alps, 

on the other, the role o f  geotechnical engineering is becom ing even 

more im portant This fact is also reflected in the new curriculum in civil 

engineering studies.

In 1990 a new curriculum was introduced in the Departm ent o f  Civil 

Engineering. Its aims are the following:

a broad, i.e. non-specialised education for all civil engineers 

increasing emphasis on geotechnical engineering 

introduction o f geotechnical environmental effects 

integration o f  clay, soil and rock mechanics 

more emphasis on underground construction 

In addition, the compulsory hours for the students were shortened to 

allow more time for private studies.

T H E  FUNDAM ENTALS O F T H E  CU RRICU LU M  1990

H ie fundamentals o f the new curriculum 1990 to r civil engineers at the 

Swiss Federal Institute o f  Technology Zurich (ETHZ) are given in figure

1. Generally, this curriculum aims at the following:

the civil engineer educated at the ETHZ has a fundamental 

knowledge of all fields o f civil engineering 

he has the ability to continue his studies to become 

. practice-oriented specialist 

. scientifically-oriented specialist 

. engineer in a firm o f contractors 

. engineer in the administration 

The engineer thus educated is able to direct complex or large building 

projects and he is the supervisory engineer.

The curriculum 1990 had to fulfil certain requirements which were given 

by external and internal sources. These were:

the duration o f  the studies must not exceed 8 semesters

(plus 1 semester for the diploma project)

the students have to be motivated during the basic studies by

introducing civil engineering topics

the num ber o f  compulsory hours should be reduced, i.e. to

encourage private studies

the basic studies must be terminated after the 6 th semester 

project-oriented tasks should be given in the 7th and 

8th semester, in order to gain practical experience 

Figure 2 shows the time demands on students and the division between 

propaedeutics, basic studies and fundamentals o f  civil engineering.

T he entire studies am ount to a total o f 3' 180 com pulsory hours 

(including lectures, laboratory exercises, field exercises, sem ester- 

projects, etc.) distributed over 8 semesters, i.e. 4 years o f studies.
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ETHZ
Department of Civil Engineering

Curriculum 1990

Schematic Representation

Semester

1 2 3 4 5 « 7 8

"Basic Studies" "Major Studies"

Propaedeutics
(compulsory)

Indispensable 
Basic Studies 

of Civil Engineering
(compulsory)

Indispensable 
Fundamentals 

of Civil Engineering
(partly compulsory)

Deepened Studies 
of Civil Engineering: 
Complex Projects, 
Semester-Projects, 
Relating to Various 

Aspects in Civil 
Engineering

(mostly freedom of choice)

Fig. 1 Curriculum in Civil Engineering

ETHZ
Department of Civil Engineering 

Curriculum 199Q

Winter Semester: 16 weeks 
Summer Semester: 12 weeks

of which 3 hours are 
freedom of choice

Semester

Propaedeutics Ü  General Subjects

GL (Basic Studies) and p™ ce  7th and 8th S e m p e r
GZ Fundamentals) MMA "dudlng Semester-Project 

of Civil Engineering (minimum hours)

Fig. 2 Hours per W eek/Semester o f Different Topics
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The division o f  the subjects In the propaedeutics is shown in figure 3, 

whereas the obligatory basic studies and fundamentals are shown in 

figure 4. Besides the propaedeutics, the follow ing civil engineering 

subjects are already taught in the 1st sem ester Transportation, Planning 

and Construction Management, Building Materials, followed in the 2nd 

semester by lectures on Structural Engineering, Geotechnics and W ater 

Engineering.

In the 7th and 8 th semesters the student is obliged to attend one general 

subject on civil engineering. In addition he has to select five subjects, 

each 3 hours/w eek, from  the m ajor fields. These m ajor fields are 

S tructural E ng ineering , G eotechnics, H ydrology, T ransportation , 

Planning and Construction M anagement and M echanics; they offer a 

choice o f 4x3 hours/week. Each sem ester the student has to follow a 

semester-project in every m ajor field he has chosen. At the end o f  the 

8th semester he has to write, within a period o f three months, a diploma 

paper touching all aspects o f the specialities.

Next to the subjects on civil engineering, the follow ing subjects are 

compulsory:

natural sciences for civil engineers (1st and 5th semester) 

regional and town planning, environment, transportation (4th 

semester)

safety in civil engineering (6 th semester) 

building physics (7th semester) 

building technology (8 th semester)

The curriculum 1990 is supervised by a  group o f  experienced engineers 

and lecturers o f  the Department o f Civil Engineering.

T H E  PL A C E  O F  G E O TE C H N IC A L  EN G IN EER IN G  IN  T H E  NEW  

C U R R IC U LU M  1990

Compared to the old curriculum, the field o f Geotechnical Engineering 

was given an entirely  new direction in the new curriculum . The 

following considerations were relevant:

continuous development o f  geotechnical fundamentals from 

the 3rd up to the 6 th semester

development o f basic studies on rock mechanics/rock engineering 

associated with the basic studies o f  soil mechanics/foundation 

engineering

interaction between basic studies and practical exercises for all 

subjects

laboratory exercises in soil mechanics, rock mechanics 

and clay mineralogy 

Figure 5 shows the division into subjects and hours.

By tradition, lectures and research on geotechnical aspects in Road 

Construction have their place in the 6 th semester. Another subject that 

may be taken in the 6 th semester is Soil Dynamics.

ETHZ
Department of Civil Engineering

Curriculum 1990

PROPAEDEUTICS (hours per week)

Mathematics (20)

Mechanics (12)

Physics (8)

Information Technology (5)

Geology and Petrography (6)

Technical Economics (3)

Surveying (5)+Course

Fundamental Design (3)

Legislation (6)

Fig. 3 Propaedeutics: Hours per Week

ETHZ
Department ol Civil Engineering

Curriculum 1990

Compulsory Basic Studies and 
Fundamentals of Civil Engineering 
(without general subjects)

in addition: selected specialities
3 hours/week in 6th semester

Major Fields:

K: Structural Eng. V: Transportation

W: Hydrology BB: Planning and
Construction Management

G: Geotechnics We: Building Materials

Hours per 
Week

31

19

14

*

13
10y

K W G Y BB W e

* 6th Semester incl. Road Construction

Fig. 4 Compulsory Basic Studies and

Fundamentals o f  Civil Engineering
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T H E  IN STITU TE O F  G EO TEC H N IC A L ENGINEERIN G

C urriculum  1990 / Geotechnical Engineering

Seme- Hours Semeste Lecture
ster r-Project

3 4 Basic Studies Soil Mechanics /  Foundation
Engineering I

4 5 Basic Studies Soil Mechanics /  Foundation
Engineering II

2nd Pre-Diploma

5 3 Basic Studies Geotechnical Engineering*
5 2 Basic Studies Rock Mechancis /  Rock

Construction

6  2 Basic Studies Unterground Construction 
6  3 Road Construction incl. Geotechnics **

6  3 Soil Dynamics (free choice)

7 3 +  Soil Mechanics SC
7 3 +  Foundation Engineering SC
7 3 +  Underground Construction
7 3 +  Environmental Geotechnics I

Construction o f Waste Deposits

8 3 +  Rock Mechanics SC
8 3 +  Underground Construction SC 
8 3 +  Geotechnical Design and Construction SC*
8 3 +  Environmental Geotechnics II

Soil Protection and Soil Rehabilitation

* Soil and Rock Sections united 
** together with the Institute o f Trans 

Transportation 
+ Semester-Project 
SC Selected Chapters

Fig. 5 Curriculum Geotechnics ETHZ

In the 7th and 8th semesters a deepening o f  knowledge is continued by 

means o f  selected topics from soil m echanics/foundation engineering 

(7th sem ester) and rock m echanics/underground construction (8 th 

semester). The main lecture on underground construction/tunnelling in 

the 7th semester is devoted to design methods.

In the 8 th  sem ester a lecture on "D esign and C onstruction  in 

Geotechnical Engineering" is given, using selected topics pertaining to all 

aspects o f soil and rock mechanics.

For the subject o f  Environmental Geotechnics a special series o f  lectures, 

over a period o f  2 sem esters, has been initiated. It treats, in the 7th 

semester, the fundamentals o f  clay mineralogy and the barrier systems 

for waste deposits. The geotechnical aspects for the construction o f waste 

disposal sites are covered in these lectures; they are continued in the 8th 

semester with subjects such as rehabilitation o f  contaminated sites, soil 

protection against erosion and water storage. The two last topics concern 

mainly the behaviour o f  unsaturated, tropical soils respectively.

The m ajor field called G eotechnical Engineering is covered by an 

Institute with three professorships. The laboratories are divided Into three 

sections, namely:

soil mechanics and foundation engineering, including clay 

mineralogy with its own laboratory 

soil and rock mechanics, with soil mechanics laboratories 

underground construction and rock mechanics, with a rock 

mechanics laboratory

With the help o f  academic assistants, the professors teach all aspects o f  

geotechnical engineering so that the student understands the interaction 

betw een clay m inerals, soils and rocks. The research and academic 

consulting activities are carried out in a similar manner.

CONCLUSIONS

W ith the new curriculum 1990 for Civil Engineering, the Swiss Federal 

Institute o f Technology Zurich has brought the education in this field 

onto a higher level, which is broadly appreciated. The lectures are held in 

the German language. The propaedeutics are also partly held in French. 

The literature used in courses and especially the academic reports are, as 

a rule, available in English. The libraries offer a wide selection o f  

technical books in several languages.

Switzerland has an another Federal Institute o f Technology in Lausanne 

(EPFL). There the entire instruction is given in French language. The 

curriculum s are very sim ilar to those in Zurich and the duration o f  

studies is the same, i.e. 8 semesters or 4 years. The subjects relating to 

geotechnical engineering are similar.

From com m ents received until today it is known that the students 

appreciate the new im proved curriculum 1990. Finally, it has to be 

mentioned that some of the subjects taught in the higher semesters are 

also offered to post-graduate studies.
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