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1 ENGINEERING EDUCATION CURRICULA IN 
THE FRENCH EDUCATION SYSTEM  

1.1 Types of higher education institutions offering 
engineering education  

The general organization of the French education 
system in engineering is summarized in the flow 
chart presented figure 1.  

There are in France 2 main ways for engineering 
and technical studies:  

i. The traditional way of the «Ecoles d’Ingénieur» 
which leads directly to a BAC+5 degree entitled 
«Diplôme d’Ingénieur”, equivalent to a Master De-
gree. This Degree is accredited by a national accredi-
tation agency named “Commission des titres 
d’Ingénieur” – CTI). One of the legal missions of the 
CTI is the evaluation and assessment of higher edu-
cation institutions in the fields of engineering, com-
puter science, applied mathematics, project man-
agement, etc. There are about 220 French institutions 
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ABSTRACT: After a short description of the French higher education system in the field of science and tech-
nology, this paper presents the various programs including courses related to geo-engineering . Due to the 
large variety of education programs and specialisation, this presentation is not exhaustive but will give for the 
different types of programs typical examples of the way geo-engineering is included. 
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Figure 1: Engineering studies in France: general organisation and curricula 



accredited by CTI, delivering about 30,000 
“Diplômes d’Ingénieurs” each year representing 
about 60% of the engineering master’s degrees in 
France. 

ii. The route of the classical scientific French uni-
versities, where the studies are organised following 
the new 2 tiers system, the first step leading to the 
“License” (bachelor degree, BAC+3), and the second 
leading to the Master Degree (BAC+5).  

In this system, the students can opt for a short 
route leading directly to a professional qualification 
(License pro, BAC+3), or for a Bachelor degree ori-
ented towards a more general scientific and technical 
education, and being in fact a step to the longer route 
of the Master degree (BAC+5). These Masters De-
gree are mainly professionally oriented, but there 
still exist the Research Oriented Masters Degree 
(formally named DEA), which are intended to pre-
pare to the Doctoral studies. 

Considering engineering grades, there is in France 
an intermediate degree named “Technicien 
Supérieur” (DUT or BTS). It is aimed at training 
technicians with a good professional qualification, 
and there is a high demand in the civil engineering 
market for these “Techniciens Supérieurs”. Never-
theless, more than half of the students obtaining this 
degree actually apply for higher engineering curric-
ula such as Bachelor (Licence pro), Master or 
“Diplôme d’Ingénieur”. 

1.2 Admission requirements for higher education 

The basic requirement for entering in the classical 
universities (Licence curriculum) is the national de-
gree obtained at the end of the curriculum in the high 
schools and named “Baccalaureat”.  

In the traditional system of “Ecoles d’Ingénieur”, 
the entering level is at BAC+2: the students stay 2 
more years in high schools, in specific preparatory 
classes. The admission is based on the results ob-
tained in specific competitive examinations named 
“concours d’entrée”.  

For all the other routes (IUT, 5 years integrated 
“Ecoles d’Ingénieur”), the admission is selective, 
based generally on the academic results obtained 
during the last years in the high school and at the 
Baccalaureat which is a national examination. De-
pending on the ranking of the “Ecoles d’Ingénieur”, 
the admission process can be highly selective, with 
sometimes less than 10% of success. 

There are further selective steps during the pro-
gress of the curricula, based generally on the previ-
ous academic results, for example: 

- after the “DUT” to be admitted in the last year 
of the “License” program, 

- after the “License” to be admitted in the master 
program.  
 

1.3 Study engineering programs having geo-
engineering subjects in the curricula. 

The figures indicated here are based on the data from 
the “Association Universitaire de Génie Civil” and 
other sources: although they are not exhaustive they 
cover more or less the field of higher education insti-
tutions having geo-engineering subjects in the cur-
ricula. Broadly, in France, there are approximately 
30 “Ecoles d’Ingénieurs” offering a curriculum with 
geo-engineering subjects, these curricula being 
mainly found in the field of Civil Engineering. Be-
sides, there are approximately 15 Universities offer-
ing one or several professional Master programs 
with geo-engineering subjects. As the “License-
Master” programs are quite recent, the situation is 
rapidly changing, some universities offering several 
Master Programs in the field of Civil Engineering, 
with a different importance of the geo-engineering 
subjects, depending on the exact specialisation of the 
master degree. 

 
Figure 2: Engineering studies in France: location 

of the different institutions 
 
The general distribution, representing the number 

of institutions (“Ecoles d’Ingénieur” or Universities) 
having curricula with geo-engineering subjects over 
the French territory is shown on the map figure 2. 
Most of these institutions depend on the French Min-
istry of Education, but some of them depend on the 
Ministry of  “Ecologie, Aménagement et Dévelop-
pement durable” such as ENPC in Paris or ENTPE 
in Lyon or on the Ministry of Industry (for example 
the Ecole des Mines de Paris). Finally, there are also 
a few private institutions or depending on local au-
thorities. 



2 GEO-ENGINEERING SUBJECTS IN 
DIFFERENT STUDY PROGRAMMES  

 
Considering the very large diversity of the curricula 
including geo-engineering education, it is not possi-
ble to define an average type of subjects for Bache-
lor, Master or “Diplôme d’Ingénieurs” curricula. 
Therefore, for these different study programmes, we 
will give some typical examples, in relation with the 
different training specialisations. 

For all these programs, we will indicate the num-
ber of hours for Lectures (L), Exercise classes (Cl), 
Lab hours (Lab) and Project (P). Generally, for pro-
jects, it is not possible to define precisely the number 
of hours, geo-engineering topics being included in 
larger multidisciplinary subjects.   

2.1 Geo-engineering subjects in first cycle study 
programs 

There are in fact 2 different types of 3 years first cy-
cles, the first being professionally oriented, and the 
second being just a step of the 5 years master pro-
gram. 

2.1.1 Professional bachelor (License Pro- LP)  
These 3 years study programs are organized for em-
ployability. In fact, it is generally a one year curricu-
lum designed for students having already  2 years of 
education in civil engineering, such as DUT or BTS, 
including geotechnical topics (see Table 1) 

 
Table 1. Geo-engineering subjects  - DUT degree (Bac+2) 

Compulsory subjects  L  Cl La P 
The granular material (origin, identifica-
tion) 

 20 8  

Basics of soil behaviour 7 12 9 X 
Foundations, slopes and retaining walls 7 12 9 X 

 
In the 3

rd
 year, the subjects and their weight are de-

pending on the specialisation of the degree. As an 
example, in a LP Degree entitled “Building and con-
struction: Technical Design”, as in another entitled 
“Diagnosis, maintenance et rehabilitation of build-
ings” there will be 30 hours of Soil mechanics, and 
some geotechnical topics during projects.   

In an other LP “town and country planning” con-
nected with a geological faculty, the weight of geo-
logical and geotechnical subject is about 300 hours 
covering subjects such as geology, resources of  
natural  materials, basics of soil mechanics and geo-
technical engineering, hydrogeology, pollution of 
soils and water. 

2.1.2 Bachelor in engineering sciences 
These 3 years study programs do not lead to employ-
ability, but allow access to the professional master 
program. After 2 years of general scientific (mathe-
matics, physics, mechanics…) and technical educa-
tion, the 3

rd
 year  can be oriented towards civil engi-

neering, with some basics of applied geology and 

soil mechanics representing about 30 to 48 teaching 
hours.    

2.2 Geo-engineering subjects in second cycle 
Master programs 

As indicated before, the second cycle Master pro-
grams present a large variety of specialisation, in the 
general field of civil engineering or other fields re-
lated for example to town or country planning or en-
vironmental engineering. Moreover, the students 
admitted in these master programs can be of very 
different origins, some having a general bachelor de-
gree in engineering sciences with a small (and some-
times no) background in geotechnical subjects, other 
coming from professionally orientated curricula such 
DUT  plus 1 year of general or professional bache-
lor, with a certain background in geo-engineering 
subjects.  

Therefore, one can find completely different cur-
ricula depending not only on the specialisation of the 
master but also on the background of the students. 
Hereafter are given some examples of masters with 
geo-engineering subjects (Tables 2 & 3)  

Table 2.  Example of a professional Master in Civil engineering: 
geo-engineering subjects 

Compulsory subjects L  Cl La P 
Geotechnical Engineering  16 16 8  

Foundations, slopes and retaining walls 16 16 8  

 
Table 3.  Example of a professional Master in Seismic engineer-
ing: geo-engineering subjects 

Compulsory subjects L  Cl La P 
Seismology 15 15   

Seismic geotechnics 15 15   
Soil structure interactions 15 15   
Construction Project 15 15   

 
But one can find also different other examples such 
as: 
-a Master “Building and infrastructures” with the 
following subjects: soil mechanics (7ECTS), Geo-
technical Engineering (4ECTS) and Soil investiga-
tion and soil stability (8ECTS) 
- or a Master with very few hours concerning geo-
technical engineering such as a Master in Construc-
tion quality Management with a Soil Mechanics 
Course representing 7 ECTS (/120).  

2.3 Geo-engineering subjects in research oriented 
Master programs  

Finally, there are Master 2 programs which are re-
search oriented, and are more or less built on the 
model of the former “DEA”. These one year pro-
grams represent the basic requirement to be admitted 
in a PhD program. If some of these masters cover 
mainly the field of applied geology, soil mechanics 
and geotechnics (see example table 3), most of them 
have generally a broader scope such as civil engi-
neering, but with different options of specialisation, 



including geo-engineering subjects, as in the exam-
ple given table 4.    
 
Table 3.  Research Master specialised in geotechnical engineer-
ing  

Compulsory subjects  ECTS 

Rheology and soil model  9 

FEM in geotechnics 9 
Natural risk management 9 
Initiation Research  10 
Individual Research project 20 

Elective subjects  

Unsaturated soil mechanics  3 
Seismic analysis  3 
Chemical & physical properties of clays 3 
Rock mechanics and caves 3 
Geology & hydrogeology 3 
Statics of soil structure interaction 3 
Foundations & retaining walls modelling 3 
Tunnel modelling 3 
Rock and fractured materials mechanics   3 
Geological& geotechnical investigation  3 

 
Table 4. Research Master with elective geo-engineering subjects  

Elective subjects  

Behaviour of soils and solids  
Experimentation and modelling  
Soil-structure interaction and geotechnical works  
Soil behaviour and soil reinforcement  
Soil and structural dynamics  

 

2.4 Geo-engineering subjects in integrated 
programs 

The integrated type programs leading directly to a 
“Diplôme d’Ingénieur” (Master degree) are found in 
the “Ecoles d’Ingénieur”. In these programs the 2 
first years are generally dedicated to the general sci-
entific and technical education, the specialisation be-
tween the different fields of  engineering (mechani-
cal, computers, chemical, electrical…) taking place 
during the 3 last years. Considering the programs 
having geo-ingineering subjects, one can broadly 
distinguish 3 main types of curricula. 

 
Table 5.  Integrated  program : example of a curriculum in with 
a low degree of  specialisation 

Compulsory subjects  L  Cl La P 
Geotechnical Engineering 16 12   

Soil identification &characterisation   16  

Elective subjects L  Cl La P 
Soil pollution & treatment  18 8   
Integrated  Project     12 

 
i. Curricula having for objective to train engineers 

having a very strong but general background in basic 
engineering sciences.  

In these programs, the specialisation takes place 
only during the last (5th) year of study and the geo-
engineering courses are mainly found in a Civil En-
gineering option, or sometimes in a civil and envi-
ronmental engineering option. In this type of pro-

gram, the geo-engineering courses have an overall 
light weight, as it is shown in the example table 5.  

 
ii. General civil engineering & building curricula. 

In this type of program, after the 2 first years of basic 
scientific and technical training, the students choose 
a civil engineering curriculum which lasts 3 years, 
with generally the choice between several options 
during the last year of study.  

  

Table 6.  Integrated program: Geo-engineering subjects in a 
Civil Engineering curriculum – Example1 

Compulsory subjects  L  Cl La P 
Geology 10 10 3  

Soil mechanics and geotechnics 22 22 16  

Elective subjects L  Cl La P 
Geotechnics, design project    30 
R&D project in the geotechnical field     450 
Soil improvement and soil treatment  10   
Numerical modelling in geotechnical 
engineering 

 10   

Foundations design  10   
Mechanics of granular media  10  10 
Hazard in soil mechanics  10   
Soil investigation  10   

Experimental soil rheology   10  

   

Table 7. Integrated program: Geo-engineering subjects in a 
Civil Engineering curriculum – Example 2 

Compulsory subjects  L  Cl La P 
G 1: engineering Geology 16 22 12  

G 2 :Hydraulics and Soil Mechanics 22 26 14  

G 3 : Soil Structure Design 34 34   

Elective subjects L  Cl La P 
Seismic design* 16    
Experimental methods in Civil engi-
neering* 

24    

Deep excavations & soil improvement 24    
Foundation design 24    
Rock mechanics and numerical simula-
tion 

24    

Natural and anthropic risks analysis* 90   10 
Road engineering     
Building project (incl. foundation  de-
sign)* 

   192 

C.E. project (incl. foundation  design)*    192 

R&D project in the geotechnical field     236 

* in theses subjects, geo-engineering topics represents only a 
part (about 20 to 30%) of the total working load   

The basic geo-engineering subjects are generally 
taught during the 3rd and 4th year, and more special-
ised courses, often elective, are given during the 5th 
year. Such curricula are not intended to train geo-
technical engineers, but to give a general basic but 
sound education in geotechnical engineering to civil 
engineers. Nevertheless, this education in geo-
engineering subject is supposed to give sufficient 
bases to the students to allow them to work as junior 
geotechnical engineers. Two examples of such cur-
ricula are given in table 6 and 7. 
 



iii. Programs specialised in geotechnical engi-
neering (Table 8).  

Some few integrated programs are intended to 
train engineers more specialised in geotechnical en-
gineering. In these curricula, besides a basic educa-
tion in civil engineering, a major part of the taught 
subjects belong more or less to the general field of 
geo- engineering sciences. Students following these 
curricula will mainly work in the field of geotechni-
cal engineering, for design or construction. 

 
Table 8. Integrated 5years program specialised in geotechnical 
engineering  

Compulsory subjects  ECTS 

Geology – field work  2 

Diverse geology related  courses 31 
Mechanical strength of materials 2 
Soil Mechanics 2 
Transport in porous media  2 
Geological field mapping  8 
Applied soil mechanics 2 
Geomechanics 2 
Foundations 2 
Envirionmental geotechnics 2 
Geotechnical lab 2 
Rock mechanics 1 & 2 2 
Simulation : hydrogeology and transfers  2 
Retaining walls and stability of slopes  2 
Lab work  (report and oral presentation) 4 
Specialised geological field work 6 
Advanced soil mechanics 2 
Advanced Rock Mechanics 2 
Subsurface Geophysics 2 
Site investigations 2 
Structures and facilities design 1 : Tunnel design, 
Tunnel modelling 

 
2 

Structures and facilities design 2 : Backfills, retain-
ing structures, foundations, slope stability  

 
2 

Earthworks et linear alignments 2 

3 DOCTORATE (THIRD CYCLE) 
PROGRAMMES IN GEO-ENGINEERING 
SCIENCES  
 

The doctoral studies are organised in « Doctoral 
schools », which are common to several specialities 
or several institutions.  The doctoral school deter-
mines the requirements for admission to doctoral 
studies: students are selected after a master degree, 
comprising necessarily some research work. The 
minimal duration of studies to obtain the PhD is of 2 
years but in the field of geo-engineering sciences, the 
average duration is between 3 to 4 years.  The PhD 
grade is awarded on the basis of a dissertation, and a 
public defence.  During the preparation of the PhD, 
the student will have to follow seminars and specific 
courses based on the rules of the Doctoral School or 
the demand of the PhD supervisor.    

4 CONTINUING EDUCATION AND TRAINING 
ACTIVITIES IN GEO-ENGINEERING 
SCIENCES  

4.1 Formal education  

Concerning the continuing education leading to a 
formal degree, one can distinguish two main types of 
training programs: 

i. The first one which allows people having the 
baccalaureat level or the Bac+2 level to reach the 
Master level or “Diplôme d’Ingénieur” 

Different “Ecoles d’Ingénieur” propose a specific 
curricula named “DUT+3” for people having a DUT 
Degree in civil engineering and 3 years minimum of 
working experience. After one year of specific edu-
cation for improving their basic scientific and tech-
nical knowledge, the students join the classical cur-
riculum. 

There is also in France an institution named 
CNAM specialised in continuing education, for peo-
ple who simultaneously work in the industry and fol-
low courses generally in the evening or on Satur-
days. The CNAM proposes several programs leading 
to a “Diplôme d’Ingénieur” in the field of civil engi-
neering. In these programs are included 1 or 2 
courses concerning applied geology and soil me-
chanics (6 to 12 credits).  

A curriculum specialised in geotechnical engi-
neering is also proposed. The subjects related to geo-
engineering sciences included in this program are 
given in table 9. 
 
Table 9.  Continuing education – “Diplôme d’Ingénieur” spe-
cialised in geotechnical engineering : Geo-engineering subjects  

Compulsory subjects  ECTS 

Geotechnical works 6 

Rheology of saturated and unsaturated soils 6 
Rock mechanics and dynamics 6 
Applied geology 6 
Hydrogeology 6 
Computer tools for geotechnical engineering 6 
Applied soil mechanics 2 
Final project 45 

Elective subjects  

Underground works 4 
Environmental geotechnics 4 
Earth works  4 
Geological field work 8 
Geotechnical design 4 

 
ii. Specialised programs for people having a Mas-

ter degree or equivalent.  
These programs entitled “Mastère spécialisé” are 

intended for people having already a Master degree 
or equivalent, and willing to complete their educa-
tion in some specific area.  



These type of curricula will be found mainly in the 
field of Civil engineering (for example a “Mastère of 
European Civil engineering” including 2 courses of 
geotechnical engineering - 4 ECTS) or in the field of 
environmental engineering, as for example a 
“Mastère specialisé: Environmental Policy, Risk and 
Management” including two 32 hours courses con-
cerning Seismic risk and risks related to soil and 
rock instabilities.  
 

4.2  Short specialised courses or seminars 

Most of the “Ecoles d’Ingénieurs” or Technical Uni-
versities propose short courses or seminars on spe-
cialised topics, trough a specific “Continuing Educa-
tion Department” These courses or seminars last 
generally 1 to 5 days. Some few examples of the 
subjects proposed for these short courses in the field 
of geo-engineering sciences are listed in table 9. 
These “Continuing Education Department” can also 
organize in-house seminars or courses on specific 
topics, following the demand of companies and con-
tractors.  

 
Table 9.  Continuing education – Some examples of short 
courses or seminar  

Title  Duration 

(days) 

Basics of soil mechanics 4.5 
Eurocode 7 : design of foundations 3 
Eurocode 7: design of retaining structures 2.5 
Geotechnical investigations 2 
Tunnelling projects 2 
Management and maintenance of retaining walls 2 
Design and construction of retaining structures 4 

 
Short courses are also organized by Companies sell-
ing computer codes in the field of geotechnical engi-
neering or on very specific topics (such as Trench-
less technology) by Technical or Scientific Societies. 
And finally, some companies are also organizing 
specific in-house courses or seminars, often with the 
support of the Continuing Education Departments 

5 MORE INFORMATION 
 

Detailed information on the main education pro-
grams and institutions in the scientific and technical 
fields can be found on the web site of ONISEP 
(http://www.onisep.fr), in French. 

Most of the institutions depending on the French 
Ministry of Education and proposing programs in 
civil engineering are listed on the website of the As-
sociation Universitaire de Génie Civil 
(http://www.augc.asso.fr). 

http://www.onisep.fr/

