
 

 

 

 
 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

   



 

Master of Science / Subsurface Engineering / Module Handbook                                    2 

 

 

 

 

 

 

 

 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    3 

 

 

 

 
SCU 

x 
x 
x 
x 

x 

 

  
  
  
  
  
  
  
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

 
x 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 

x 

 
x 



 

Master of Science / Subsurface Engineering / Module Handbook                                    4 

 

Table of Contents 

MATHEMATICAL ASPECTS OF DIFFERENTIAL EQUATIONS AND NUMERICAL MATHEMATICS ...... 6 

COMPUTATIONAL METHODS 1 ................................................................................................... 7 

GEOLOGY OF THE EARTH’S CRUST ............................................................................................... 9 

GROUNDWATER HYDRAULICS ................................................................................................... 11 

PROJECT WORK ......................................................................................................................... 12 

FOUNDATION ENGINEERING AND UTILITY PIPE CONSTRUCTION: DESIGN – ENGINEERING – 
TECHNOLOGIES ......................................................................................................................... 14 

CONVENTIONAL AND MECHANISED TUNNELING: DESIGN – ENGINEERING – TECHNOLOGIES .. 16 

NUMERICAL SIMULATION IN GEOTECHNICS AND TUNNELING .................................................. 18 

DESIGN OF TUNNEL LININGS ..................................................................................................... 20 

OPERATION AND MAINTENANCE OF TUNNELS AND UTILITY PIPES ........................................... 22 

DESIGN OF GEOTECHNICAL STRUCTURES .................................................................................. 24 

PROBLEMATIC SOILS AND SOIL DYNAMICS ................................................................................ 26 

NUMERICAL METHODS IN STOCHASTICS ................................................................................... 28 

DRILLING ENGINEERING ............................................................................................................ 30 

COMPUTATIONAL METHODS 2 ................................................................................................. 32 

GROUND EXPLORATION METHODS ........................................................................................... 34 

APPLIED GEOPHYSICS ................................................................................................................ 36 

GEOTHERMAL ENERGY SYSTEMS ............................................................................................... 38 

HYDROGEOLOGICAL METHODS ................................................................................................. 40 

SEISMOTECTONICS AND SEISMIC HAZARD ................................................................................ 42 



 

Master of Science / Subsurface Engineering / Module Handbook                                    5 

 

SELECTED TOPICS IN RESERVOIR CHARACTERIZATION .............................................................. 44 

RESERVOIR ENGINEERING ......................................................................................................... 46 

PRACTICAL TRAINING ON TUNNELING AND PIPELINE CONSTRUCTION TECHNIQUES ................ 47 

ASPECTS OF DESIGN AND CONSTRUCTION OF TUNNELS AND OTHER SUBSURFACE 
INFRASTRUCTURE IN PRACTICE ................................................................................................. 48 

TECHNOLOGIES IN MECHANISED TUNNELING ........................................................................... 50 

PRACTICAL SOIL MECHANICS ..................................................................................................... 52 

ENVIRONMENTAL GEOTECHNICS .............................................................................................. 54 

INTRODUCTION TO APPLIED GEOSTATISTICS ............................................................................. 56 

DIGITAL ROCK PHYSICS .............................................................................................................. 58 

HIGH-PERFORMANCE COMPUTING ON MULTI- AND MANY CORE PROCESSORS ...................... 60 

HIGH-PERFORMANCE COMPUTING ON CLUSTERS .................................................................... 61 

MODERN PROGRAMMING CONCEPTS IN ENGINEERING ........................................................... 62 

DEUTSCHKURS – A1 ................................................................................................................... 64 

DEUTSCHKURS – A2 ................................................................................................................... 65 

MASTER THESIS ......................................................................................................................... 66 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    6 

 

 

Mathematical Aspects of Differential Equations and Numerical 
Mathematics 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    7 

 

Computational Methods 1 

 
 

 

 

 
 

 

 

 

 
 
 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    8 

 

 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    9 

 

Geology of the Earth’s Crust 

 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    10 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    11 

 

Groundwater Hydraulics 

 

 

 

 

 

 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    12 

 

Project Work 

 
 

 

 

 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    13 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    14 

 

Foundation Engineering and Utility P 

ipe Construction: Design – Engineering – Technologies 

 
 
 
 
 
 
 
 
 
 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    15 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    16 

 

Conventional and Mechanised Tunneling: Design – Engineering – 
Technologies 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    17 

 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    18 

 

Numerical Simulation in Geotechnics and Tunneling  

 

 
 

 
 

 

 

 

 

 

 

 

 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    19 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    20 

 

Design of Tunnel Linings 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    21 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    22 

 

Operation and Maintenance of Tunnels and Utility Pipes  

 
 
 

 
 

 

 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    23 

 

 
 
 
 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    24 

 

Design of Geotechnical Structures 

 

 

 

 

 
 
 
 
 

 

 

 

 

 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    25 

 

 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    26 

 

Problematic Soils and Soil Dynamics 

 

 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    27 

 

 

 
 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    28 

 

Numerical Methods in Stochastics 

 

 
 
 

 
 

 

 

 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    29 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    30 

 

Drilling Engineering 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    31 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    32 

 

Computational Methods 2 

 

 
 

 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    33 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    34 

 

Ground Exploration Methods 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    35 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    36 

 

Applied Geophysics  

 

 

 

 
 

 

 
 
 

 
 
 

 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    37 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    38 

 

Geothermal Energy Systems 

 

 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    39 

 

 
 
 
 

 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    40 

 

Hydrogeological Methods 

 
 
 

 
 
 

 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    41 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    42 

 

Seismotectonics and Seismic Hazard 

 
 
 
 

 

 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    43 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    44 

 

Selected Topics in Reservoir Characterization 

 
 

 
 

 

 
 
 

 
 
 

 
 
 

 
 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    45 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    46 

 

Reservoir Engineering 

 
 
 

 

 
 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    47 

 

Practical Training on Tunneling and Pipeline Construction Techniques 

 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    48 

 

Aspects of Design and Construction of Tunnels and other Subsurface 
Infrastructure in Practice 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    49 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    50 

 

Technologies in Mechanised Tunneling 

 
 
 

 

 
 
 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    51 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    52 

 

Practical Soil Mechanics 

 
 

 

 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    53 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    54 

 

Environmental Geotechnics 

 

 

 

 
 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    55 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    56 

 

Introduction to Applied Geostatistics 

 

 

 
 
 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    57 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    58 

 

Digital Rock Physics 

 
o 
o 

 
o 
o 

 
o 
o 

 

 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    59 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    60 

 

High-Performance Computing on Multi- and Many Core Processors 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    61 

 

High-Performance Computing on Clusters 

 
 
 



 

Master of Science / Subsurface Engineering / Module Handbook                                    62 

 

Modern Programming Concepts in Engineering 

 

 

 
 
 
 
 
 
 
 
 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    63 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    64 

 

Deutschkurs – A1 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    65 

 

Deutschkurs – A2 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    66 

 

Master Thesis 

 

 

 



 

Master of Science / Subsurface Engineering / Module Handbook                                    67 

 


