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1 EDUCATION SYSTEMS IN GERMANY 

1.1 Pre-university education 

In Germany two different institutions for the educa-
tion of engineers are available; Technical Universi-
ties and Fachhochschulen (universities of applied 
sciences). To understand the distinctions of these in-
stitutions the pre-university education is described in 
the following. 

To get an admission for a German University 
usually 13 years of school education are necessary. 
Four years in the primary school are followed by 
nine years in the secondary school. The emphases of 
these secondary schools can differ from case to case 
between general schools, economy schools, human-
istic schools and technical schools. The successful 
final examination of all of them is awarded with the 
so-called Abitur, which is a prerequisite for an uni-
versity admission. 

To get admission for the education in a 
Fachhochschule two different ways are given; one is 
the aforementioned Abitur. Additional to that a se-
cond possibility is given, which is the so-called 
Fachabitur. The Fachabitur is awarded after 10 years 
of school education plus two or three years of voca-
tional training followed or accompanied by another 
one or two years of school education. The regula-
tions and laws concerning the admission for the 
Fachhochschule are slightly different in some of the 
states of Germany. 

Besides these two ways of admission to German 
education institutions some Fachhochschulen do ac-

cept comparable admission qualification, which will 
not be described in detail in this report. 

The different ways of education institutions in 
Germany are discussed in the following. 

 

1.2 The national higher engineering education system 

As mentioned before two different education institu-
tions are given in Germany. These institutions are 
the Universities and the Fachhochschulen. Both dif-
fer in admission, education programs and duration of 
study.  

It should be mentioned, that in the Federal Re-
public of Germany a specific system in the field of 
engineering courses has been developed, which con-
tains differently orientated curricula. On the one 
hand there are scientifically methodically and re-
search orientated courses, which so far have been of-
fered exclusively by Technical Universities. On the 
other hand practice orientated courses awarding the 
degree of Dipl.-Ing.(FH) are offered by many 
Fachhochschulen up to now. The differences of the-
se main engineering education institutions in Ger-
many are described in the following; admission, ed-
ucation programs and duration of study are pointed 
out.  

 

1.2.1 Technical Universities 

Many technical universities in Germany offer educa-
tion programs for civil engineering. The total num-
ber of these universities is 21 (fig. 1).  
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The aims of civil engineering education at German 
universities are the imparting of a broad knowledge 
in many fields of civil engineering and of special 
knowledge in selected subjects. The ability of civil 
engineers or engineers in general to work interdisci-
plinary is very important for success in their job. 

 
 

 
 
Fig. 1. Technical Universities and Fachhochschulen in Germany 
offering education programs for civil engineering 

 
 
The foundation for this ability is laid by an education 
in basic sciences. In spite of the Fachhochschulen 
technical universities do educate in a more scientific 
way. Therefore the special aim of technical universi-
ty education is to teach scientific knowledge and the 
skill to work self-reliant on science orientated prob-
lems as well as doctoral thesis. With their academi-
cally oriented courses, these institutions are respon-
sible for fostering and assuring the future of the 
academic and scientific communities. 

 

1.2.2 Fachhochschulen 

Fachhochschulen were established in the 1970s and 
have developed from the former Ingenieurschulen, 
which were highly esteemed training centers for in-
dustrial engineers. As described technical universi-
ties do offer a scientific based self-reliant education, 
during Fachhochschulen do teach in a more practi-

cally way; their particular function is providing an 
application-oriented teaching.  

This system of study distinction has proven worth-
while in Germany since the 1970s; more than 44 
Fachhochschulen do offer education programs in 
civil-engineering in Germany. 

Fachhochschulen have fewer assistant staff, less 
equipment and funding. They usually do not have 
the capacity to pursue basic and complex research 
projects.  

Candidates for enrollment in a Fachhochschule 
must possess a professional baccalaureate or a gen-
eral baccalaureate along with appropriate profes-
sional experience. In opposite to the self-reliant edu-
cation system of universities the courses of study are 
comparatively strictly organized in Fachhoch-
schulen. 

 

1.2.3 Gesamthochschulen 

The Gesamthochschule (comprehensive institute of 
higher education) combines the existing types of 
higher education institutions like Technical Univer-
sities and Fachhochschulen (fig. 2). Furthermore 
they try to strike a balance between the analytic 
methods taught at Technical Universities and the 
methods of application-orientated education of 
Fachhochschulen. The particularity of the 
Gesamthoch-schule lies in its integrated courses. 
Students can take up courses of study without im-
mediately having to decide which degree they aim-
ing at. Therefore Gesamthochschulen take an inter-
mediate position between Technical Universities and 
Fachhochschulen. (Habetha, K. 2002). 
 
 

 
 
Fig. 2. Education program of a typical Gesamthochschule in 
Germany 

 

1.3 Education programs 

Basing on the described two different main educa-
tion institutions various education programs are giv-
en in Germany.  



Additional to that and due to the process of Europe-
an harmonization and growing together of European 
markets the construction business as well as civil 
engineering is getting more internationally accom-
modated. This process has also effect on the Europe-
an job market. International experience and good 
skills in foreign languages are more and more em-
phasized. Therefore studying at a foreign university 
at least for a short duration is getting popular. In or-
der to make the approval of grades achieved during 
the studies in a foreign country easier, the European 
commission created the ECTS program. Within the 
ECTS program a European standard for the approval 
of grades achieved at European Universities was 
prepared.  

Another effort to internationalize studies at Ger-
man Technical Universities and Fachhochschulen 
are the master programs, which are supported by 
several education institutions.  

These programs are open to civil engineering stu-
dents holding the bachelor degree from all over the 
world. They are welcome to complete their studies in 
Germany with a master degree.  

During the above-mentioned process of European 
harmonization most German Universities and 
Fachhochschulen did adapt the bachelor and master 
programs. For the time being some universities offer 
both ways of education, the diploma and the master 
program. Other Technical Universities do only edu-
cate one of the before-mentioned study programs.  

 

1.3.1 Diploma (Dipl.-Ing.) at Technical Universi-
ties  

The nominal duration of civil engineering education 
at universities differ from 9 to 10 semester while the 
real average duration is 13 to 14 semester (Arslan et 
al. 2000).  

Studies in civil engineering at German Technical 
Universities are divided in two parts, the basic stud-
ies and the major studies. In the basic studies natural 
sciences like e.g. mathematics or physics are taught 
and propaedeutic courses in civil engineering sub-
jects are held. After successfully finishing the basic 
studies the results are rated with a pre-diploma. This 
pre-diploma is awarded after 3-4 semesters with the 
degree cand.-ing. This is followed by the major stud-
ies in the civil engineering subjects.  

Most German universities do offer a widespread 
choice of different subject emphases, which will be 
discussed later on. The preparation of a diploma the-
sis with duration of about 2 months is attached to the 
end of the major studies, usually. Additional to that 
internships and laboratory studies need to be ab-
solved. Having finished the major studies at a Tech-
nical University successfully the diploma and the 
degree Dipl.-Ing. is awarded to the graduates. 

A chart of the different education programs offered 
by the main two education institutions are shown in 
fig. 3. 
 
 

 
 
Fig. 3. Education programs offered by the main education insti-
tutions in Germany 

 

1.3.2 Diploma (Dipl.-Ing.(FH)) in the 
Fachhochschulen 

The average duration of an education at a 
Fachhochschule is 8 semesters, while the basic stud-
ies take 3 semesters. Fachhochschulen do point their 
emphases on a practical education. Therefore one 
practical semester (BPS) need to be absolved to fin-
ish the studies successfully. During the BPS students 
work in offices to get an impression of their future 
position. As shown in figure 3 the Fachhochschule 
award the degree Dipl.-Ing (FH) with the addition 
(FH). 
 

1.3.3 Bachelor / Master Programs 

During the process of harmonization of international 
education in Europe the bachelor and master pro-
grams were introduced to German education sys-
tems. These bachelor and master programs are of-
fered by universities and also by Fachhochschulen 
(table 1). Both education institutions award with the 
same degrees; bachelor of science (B.Sc.) and master 
of science (M.Sc.).  

The duration of the bachelor program is set to 6 
semesters. After finishing the bachelor program the 
master program can be absolved in 4 semesters 

Civil Engineer 

Pre-Diploma 

(cand.-ing.) 

Technical University Fachhochschule 

Pre-Diploma 

(cand.-ing. (FH)) 

Bachelor of Sciences 

(B.Sc.) 

Master of Sciences 

(M.Sc.) 

Diploma 

(Dipl.-Ing.) 
Diploma 

(Dipl.-Ing. (FH)) 

Doctorate 

(Research) 



Most education institutions in Germany are in a 
smooth transition between the diploma and master 
programs for the time being. 

A survey on actual Geotechnical Engineering edu-
cation in Germany was conducted in order to obtain 
the information necessary. Table 1 gives an over-
view of institutions, which have been considered 
within the survey. 

 
 

 

Table 1. Civil engineering education programs offered by Tech-
nical Universities / Fachhochschulen  

 
 
Although the bachelor program is needed to absolve 
the master program the bachelor degree is not com-
parable with the aforementioned pre-diploma; in 
spite of the pre-diploma the bachelor degree is a pro-
fessional qualification.  

Different master programs are open to civil engi-
neering students holding the bachelor degree from 
all over the world. Manifold master programs can be 
studied after absolving different bachelor programs 
as shown in fig. 4. Therefore internationalization and 

an opportunity of a comparison of the education pro-
grams from different countries are given.  

 
 

 
 

Fig. 4. Bachelor & Master combinations  for civil engineering at 

the TU Darmstadt 

 

2 EDUCATION IN GEOTECHNICAL 
ENGINEERING 

2.1 Civil Engineering 

As described before the German system of engineer-
ing education belongs to what is currently called in 
Europe the “continental” system of higher education. 
There are basically two parallel systems of civil en-
gineering education: of long duration (10 semesters) 
and of short duration (6 semesters). The engineering 
education of long duration is organized in Technical 
Universities, while the engineering education of 
short duration in offered by Fachhochschulen. Be-
sides of these there are Gesamthochschulen, which 
offer short and long duration education. 

The pedagogical method is depending on the edu-
cation institutions. While technical universities prac-
tice a more self-relying scientific education method, 
Fachhochschulen are teaching in practical based 
courses. Additional to that the pedagogical methods 
vary depending on the education program (Bache-
lor / Master, Dipl.-Ing. and Dipl.-Ing. (FH)). 
 The emphases of the major studies of different ed-
ucation institutions offering civil engineering educa-
tion are summarized in table 2. 

Geotechnical engineering is a very important part 
of the study programs of German education institu-
tions.  

Therefore geotechnical engineering as well as its 
related study program applied geosciences is de-
scribed in detail in the following. 

University / 

Fachhochschule 

 

Diploma 

program 

Bachelor / Master 

program 

TU 

Darmstadt  
Dipl.-Ing. B.Sc. / M.Sc. 

FH 

Darmstadt 
- B.Sc. / M.Sc. 

RWTH 

Aachen 
Dipl.-Ing. B.Sc. / M.Sc. 

TU 

Kaiserslautern 
Dipl.-Ing. - 

TU  

Berlin 

Dipl.-Ing. 

(ending)  

B.Sc. / M.Sc. 

(from WS 09 / 10 on) 

TU  

Karlsruhe 
Dipl.-Ing. B.Sc. / M.Sc. 

TU  

München 
- B.Sc. / M.Sc. 

Universität 

Siegen 

Dipl.-Ing.  

(ending) 
B.Sc. / M.Sc. 

TU 

Dortmund 

Dipl.-Ing.  

(ending) 

B.Sc. / M.Sc 

(from WS 07 / 08 on) 

TU 

Hamburg-Harburg 

Dipl.-Ing.  

(ending) 
B.Sc. / M.Sc. 

Universität  

Duisburg-Essen 
- B.Sc. / M.Sc. 

Universität 

Stuttgart 
Dipl.-Ing. - 

Leibniz Universität 

Hannover 
Dipl.-Ing. B.Sc. / M.Sc. 

FH 

Wiesbaden 
- B.Sc. / M.Sc. 

TU 

Bergakademie 

Freiberg 

Dipl.-Ing.  B.Sc. / M.Sc. 

Environme

ntal 

engineerin

g 

(M.Sc.) 

Traffic 

and 

Transport 

(M.Sc.) 

Civil En-

gineering 

 

(M.Sc.) 

Geo- 

desy 

 

(M.Sc.) 

Economic 

Engineer-

ing 

(M.Sc.) 

Environmental  

engineering 

 

(B.Sc.) 

Civil Engineering 

and Geodesy 

 

(B.Sc.) 

Economic Engineering 

(Emphases  

Civil Engineering) 

(B.Sc.) 



University 

 

 

Program Major studies 

TU 

Darmstadt  

(Dipl.-Ing.)  Geotechnics (1) 

 Constructions (2)  

 Informatics (3) 

 Traffic and Transport (4) 

 Water (5) 

 Steel constructions (6) 

 Water supply / waste water (7) 

 Concrete (8) 

 Materials and Mechanics (9) 

(M.Sc.)  1, 3, 2, 4, 8, 9  

 Water & Environment (10) 

 Facility Management (11) 

 Environmental Engineering (12) 

RWTH 

Aachen 

(Dipl.-Ing.)  1, 2, 4, 5, 7, 8, 12 

TU  

Kaiserslautern 

(Dipl.-Ing.)  1, 2, 3, 4, 5, 6, 7, 8, 9  

 Physics (13) 

TU  

Berlin 

(M.Sc.)  1, 2, 5, 7, 8 

TU  

Karlsruhe 

(M.Sc.)  1, 2, 5, 7, 8 

TU  

München 

(M.Sc.)  1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13 

 Timber Constructions (14) 

 Traffic Economics (15) 

Universität 

Siegen 

(Dipl.-Ing.)  1, 2, 3, 4, 5, 6, 7, 8, 12, 14 

(M.Sc.)  1+5, 4, 6+8, 2+12 

TU 

Dortmund 

(M.Sc.)  1+2+6+8, 2+3+11 

TU 

Hamburg-

Harburg 

(M.Sc.) No information available 

Universität  

Duisburg-Essen 

(M.Sc.)  1+2+6+8, 5+12, 4+7, 2+11 

Universität 

Stuttgart 

(Dipl.-Ing.)  1+2+6+8, 3, 4, 5 

Leibniz  

Universität 

Hannover 

(Dipl.-Ing.) No information available 

(M.Sc.)  1+2+6+8, 3, 4, 5 

TU  

Bergakademie 

Freiberg 

(Dipl.-Ing.)  1 + Geosciences (16) 

(M.Sc.)  1 + 16 

 

Table 2. Emphases of major studies in German education insti-
tutions for civil engineering  

 
 

2.2 Geotechnical Engineering 

 
Geotechnical engineering is a traditional part of civil 
engineering education in Germany. All above-
mentioned German Technical Universities and 
Fachhochschulen teaching civil engineering offer 
courses in geotechnical engineering.  
 

 
 
Fig. 5. Geotechnical Engineering Education at the Technische 
Universität Darmstadt 

 
 
Although the curricula of these universities differ in 
several courses there are basic courses, which are 
part of the curriculum at almost every university. 

According to the curriculum of the Technische 
Universität Darmstadt the field of geotechnics con-
sists of three main subjects; soil / rock mechanics, 
foundation / rock / tunnel engineering and environ-
mental geotechnics. The contents of these subjects 
are illustrated in figure 5. The contents of geotech-
nical engineering correspond to the curricula of the 
most German Technical Universities (Arslan et al. 
2000). 

For teaching these manifold aspects of geotech-
nical interests a mixture of pedagogical methods are 
used.  

The lectures are often complemented by tutorial 
exercises. Connected to the subjects soil and rock 
mechanics several laboratory and field exercises take 
place. In order to get an impression of practical con-
struction processes and geotechnical constructions 
excursions are organised by the departments of 
geotechnics. 

 

Geotechnical Engineering 

Soil / Rock Mechanics 

 Classification of soil and rock 

 Physical parameters of soil 

 Soil and rock as multiphase medium 

 Mechanical effects of water in soil 

 Material modelling of soil and rock 

 Theory of the elastic half space 

 Plasticity and shear strength of soils 

Foundation / Rock / Tunnel Engineering 

 Tunnel construction 

 Underpinning 

 Retaining constructions 

 Securing of slopes 

 Banks and cuts 

 Excavations and foundations 

 Dewatering 

Environmental Geotechnics 

 Groups of hazaerdous materials 

 Capillarity 

 Multiphase flow in porous media 

 Transport of hazaerdous materials 

 Hazardous waste 

 Securing and rehabilitation of hazardous 

waste 

 Construction of landfills 

http://www.tu-darmstadt.de/fb/bi/fbbi/eng/werkstoff_eng.htm


2.3 Applied geosciences 

Some German education institutions do offer the 
study program of applied geosciences. 
 This study program is related to the described pro-
gram of geotechnical engineering. Main difference is 
the disregard of the described engineering aspect of 
geotechnical matters. Much more emphasis is 
pointed to the scientific and environmental aspect of 
soil and rock. 
 Besides groundwater chemistry and salinization, 
hydrology and water analysis, soil erosion and soil 
protection are the subjects of education. Environ-
mental engineering and mineralogy are also part of 
the applied geosciences. 
 The study program of applied geosciences can be 
absolved at 6 universities and Fachhochschulen in 
Germany. The nominal duration of applied geo-
sciences is 9 semesters. After this the degree Dipl.-
Ing. is awarded. 
 

2.4 Lifelong learning 

Additionally to the described programs the Tech-
nische Universität Darmstadt offers lifelong educa-
tion. The International Institute In Lifelong Learning 
(I³L³) is a connecting institution between business 
world and Technical University. Special trainings 
are offered for employees concerning their continu-
ing of scientific education. Examples of continuing 
courses are enterprise security, software engineering 
or building contracts. Similar programs are also of-
fered by other German education Institutes. 

 

2.5 Outlook in the future of geotechnical 
engineering 

Due to the fact that geotechnical engineering is con-
stantly developing geotechnical education has to be 
adapted subsequently. One example for this devel-
opment is the field of environmental geotechnics.  

The term environmental geotechnics was estab-
lished in the beginning of the 1980s. Forced by the 
increasing environmental pollution the demand for 
civil engineers with an education in the field of envi-
ronmental geotechnics was growing. As reaction to 
this development several German Technical Univer-
sities have introduced the subject of environmental 
geotechnics to their curriculum. 

Now in times of global warming a further adapta-
tion of geotechnical education is needed. New meth-
ods of future orientated, environmentally friendly re-
newable energies like geothermal energy must be 
involved in education programs at Technical Univer-
sities. (Arslan & Huber 2008).  
 

3 CONCLUSION 

In this report the status quo of geotechnical engineer-
ing at German Institutions was shown. The particu-
larities of existing institutions and their education 
programs were pointed out. Also the changes of edu-
cation programs depending on the harmonisation of 
internationalization were shown up.  

With the described adaptations of geotechnical 
engineering education a future orientated, interna-
tionalised study programs are developed in Ger-
many. Besides of this internationalisation the Ger-
man standard of education is hold.  
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