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1 EDUCATION SYSTEM AT CTU 

Studies of Civil Engineering at CTU Prague current-
ly consist of bachelor (4 years), master (1,5 year) 
and doctoral (3 years) degrees in several study pro-
grammes. Fundamental branches of study are Archi-
tecture, Building Structures, Structural and Trans-
portation Engineering, Water and Environmental 
engineering, Material Engineering, Geodesy, Man-
agement and Economics in Building Industry. Stu-
dents enroll in about ten subjects in every semester, 
usually five of them are finished by exam. Each sub-
ject is valued by credits (1 credit is about 1 hour per 
week, crucial subjects are valued little more) and in 
a 14-week semester the standard study load is 30 
credits. The CTU credit system is compatible with 
ECTS (the European Credit Transfer System). 
A wide offer of optional courses allows students to 
concentrate on a selected specialization, the master-
ing of which they eventually demonstrate in their 
bachelor final projects and diploma works. 

2 PRINCIPLE OF THE UNITING EDUCATION 
OF UNDERGROUND STRUCTURES 

Fundamental lectures on Geotechnics – geology, soil 
mechanics and foundations are parts of all branches 
of study, but detailed lectures on rock mechanics and 
underground structures are compulsory in branch of 
study Structural and Transportation Engineering and 
optional in Material and Environmental Engineering, 
where the specialization Geotechnics is offered. Ge-
otechnical education is developed in several steps 
with common scheme – lectures and seminars added 
with on-line courses, concentrated on self-activity of 
students. It starts in first year with geology, soil me-
chanics in second, rock mechanics in third year of 
study and consequently foundation structures and 
underground structures. Theory and technology in 
Geotechnics is replenished with computations, based 
both on classical methods in basic lectures and on 
computer analysis in fourth year of study. Lectures 
in Engineering Geology as the basis for collection 
the input data of all analyses are popular for their in 
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situ excursions. Master’s study plans are focused on 
detailed analyses of soil structures, foundations and 
underground structures as well as on their interaction 
with surrounding, being checked by field measure-
ment methods. Modern 2D and 3D numerical analy-
sis software is widely utilized in Master’s Diploma 
theses. Doctoral’s study. Plans consist of compulso-
ry theoretical subjects and individual facultative 
courses in chosen specialization as the basis for next 
theoretical growth. 

3 ON-LINE GEOTECHNICS TEACHING 

The impulse to establish the on-line geology teach-
ing of rocks at the Department of Geotechnics of the 
Czech Technical University in Prague (CTU) was 
the need to solve the problems of traditional lectures 
caused by reduction of contact hours in geological 
seminars. During the academic year 2006-2007, the 
staff of the department developed the dynamic web 
pages for geology that provide on-line training, the 
seminars information replenishing and check up ser-
vice in following main topics: 
 basic lectures of petrography, 
 regional geology of the Czech Republic, 
 virtual gallery of rocks. 
 

 
 
Fig. 1 View on the web page 
(http://departments.fsv.cvut.cz/K135/WEBKURZY/index.html 
 

The student responses to the on-line courses were 
collected by questionnaires. The survey was taken 
voluntarily and all of the students gave a good ac-
count. From the survey evaluation the following stu-
dent remarks emerged: 
 students need extra on-line check-up tests, 
 interaction with teachers via e-mail is limited, 
 every topic would have repetition questionnaire, 
 students expected immediate feedback using 

email or discussions using chatting through com-
puters. 
These responses can be used to create an effective 

web educational environment in the next stage of the 
development. 

4 NUMERICAL MODELLING 

Computations of foundation and underground struc-
tures are lectured in three steps. In bachelor’s cours-
es are used classic computing methods and simple 
elastoplastic models in software GEO5 
(www.fine.cz) and PLAXIS (www.plaxis.nl). Aim 
of the courses is to verify computations by classical 
approaches in previous soil and rock mechanics lec-
tures with concentration on data preparation. In mas-
ter’s courses of Numerical modeling in 
Geomechanics the advanced material models  i.e. 
hardening soil, jointed rock, anisotropic behaviour 
are lectured and tested in PLAXIS, Z_Soil 
(www.zace.com), FLAC and UDEC (www.itasca.fr) 
software, licensed to our department. Study materi-
als for lectures and manuals are at disposal on relat-
ed web sites of software developers and off-line on 
PC in computer class room, designated only for the-
se courses and for students working on bachelor and 
diploma projects in geotechnics. Only the best stu-
dents are successful in handling with 3D analyses, 
the amount of practice is exponentially bigger than 
carrying out standard 2D analysis. Second limitation 
is number of licenses being in process at the mo-
ment, students can work with 1 license of 3D Tunnel 
in PLAXIS, 2 licenses of Z_Soil.3D and 1 license of  
FLAC3D. Third limitation is processing time and 
data preparation for these analyses, which is enor-
mous (Fig 3). 

 

 
 
Fig. 2 Result from the numerical modelling from student thesis 

5 UNDERGROUND EDUCATIONAL FACILITY 

5.1 Location and geology 

The Underground Educational Facility is located 
50 km south of Prague, near to the Slapy dam, be-
tween the villages of Čelina and Smilovice. It uses 
an abandoned mine, known as „Josef gallery“. The 
total length of the main drift is 1700 m, with a cross-
section of 14-16 m

2
. The overlying rock thickness is 

90–110 m. The main exploration gallery with 

http://www.fine.cz/
http://www.plaxis.nl/
http://www.zace.com/
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a cross-section of 40 m
2
 is connected to various ex-

ploration workings by numerous insets, which fol-
low ore formations and provide access to two further 
levels. The total length of the galleries is approx. 
9 km; 90% of the breakings are not fitted with lin-
ings. The end of the main gallery is connected to the 
ground surface by means of an unsupported 90 m 
vent. The Josef gallery is located in an area of Psí 
hory auriferous deposits. The geological structure is 
heterogeneous, consist of volcanic rock (basalts, 
andesites, rhyolites), sedimentary rock (hornfels) 
and their combinations (tuffs, tuffites), characterised 
by younger intrusive rock types (granodiorites, 
albitic granites). The Psí hory gold-bearing district 
which is located mainly in the proterozoic belt, in 
rock of more than 600 million years old. These rocks 
were subsequently penetrated by Central Bohemian 
Pluton granitoid rocks during the Variscan 
orogenesis.. The deposits in the eastern Mokrsko 
ore-zone are situated in the tuffs and volcanites of 
the Jílovské belt and most of the western Mokrsko 
ore zone lies in the granodiorite of the Central Bo-
hemian Pluton. The overburden consists of a volcan-
ic-sedimentary formation - mostly tuffs and tuffitic 
shales. 

5.2 History of the Gallery 

The Josef Gallery underground complex was con-
structed during the large-scale geological explora-
tion of the Čelina and Mokrsko gold bearing depos-
its in the nineteen eighties. The excavation of the 
gallery commenced in 1981 and in the mid 1990s 
exploration of the area ceased and the gallery was 
closed, the low gold concentration makes mining 
unprofitable and environmentally unfriendly. In 
2005 the agreement on the use of the gallery for ed-
ucational and research purposes was signed between 
the faculty and the Ministry of the Environment 
which owned the complex. Renovation work, carried 
out by Metrostav Ltd at its own expense, com-
menced almost immediately. In February 2007 
Metrostav handed the complex over to the faculty. 
Currently 600 meters of underground galleries are 
accessible. Work aimed at improving access to the 
rest of the underground complex continues and a 
project for the construction of a surface support fa-
cility is currently in the preparation stage. 

5.3 Use of the facility 

The Josef Underground Educational Facility is being 
built as a multidisciplinary workplace. Its main uses 
will consist of the following: 
 teaching in 1-3 day blocks focusing on under-

ground structures, rock mechanics, material test-
ing, engineering geology, geodetic work and 
mapping 

 specialised tuition and courses in machine opera-
tion, bolt lining and anchorage, blasting work, 
ventilation and safety training. 

 experimental scientific research in material engi-
neering, geotechnics, geology and hydrology. 
The education of students, according to the latest 

study plans, commenced in September 2007 in the 
renovated section of the underground area – Fig. 3. 
The trial education courses started in June 2007 – 
Fig. 4, 5. Modern support facilities (the reconstruc-
tion of the existing surface building for administra-
tion purposes, accommodation, workshops and sur-
face laboratories) will be added to the site in the near 
future projects. 

 
 

 
 

Fig. 3  Plan of the renovated section 

 
 

 
 
Fig. 4  Practical education of the rock mechanics 

 



 
 
Fig. 5  Practical education of the geodesy 
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