
MSc Specialization in Geotechnics and Engineering Geology 

Final exam questions 

 

A. Soil and Structure Interaction (BMEEOGMMsFST01) 

1. Describe the design methods for piled raft foundations, outlining the design procedure for 

each! What are the fundamental differences between rigid inclusion ground improvement 

and a piled raft foundation?  

2. What are the criteria for pile selection during the design of a pile foundation? What limit 

states must be verified in the course of pile design?  

3. Describe the specific problems that must be addressed in the pile foundation design of 

bridge abutments! Outline the geotechnical tasks to be performed during the design of 

bridge abutments!  

4. Sketch the stress–strain relationship of a cyclically loaded soil at different strain levels, 

define the concept of the "backbone curve", and plot the shear modulus degradation 

curve!  

 

B. Engineering Geology (BMEEOGMMsFST02-00) 

1. Introduce the methods and physical parameters used for the engineering geological 

characterization of rocks! How can soft rocks, which are transitional materials between 

rocks and soils, be effectively characterized?  

2. Explain the concepts of homogeneity and continuity within the framework of rock 

mechanical models! Discuss the classification of rock masses based on the Geological 

Strength Index (GSI) for different rock mass qualities (normal, weak, heterogeneous) and 

consider factors influencing rock mass conditions, such as weathering and groundwater 

presence!  

3. Introduce the design of tunnels using rock mass classification methods (e.g., RMR, Q-

system) and the practical application of the generalized Hoek–Brown failure criterion! 

Explain how these methods can be used to determine and verify tunnel support 

requirements!  

4. Discuss the significance and specific methodologies of engineering geological 

investigations for specialized underground facilities such as tunnels, storage chambers 

(e.g., nuclear waste repositories), and cellars, illustrating with examples!  

5. Present the methodology of landslide and rock slope stability analyses, including both 

conventional and GIS-based techniques for recording discontinuities! Discuss the 

available methods for preventing landslides and for slope stabilization!  

 

C. Environmental Geology (BMEEOGMMsFST07-00) 

1. Organic and inorganic pollutants in the geological environment: occurrence, pollution 

sources, health effects.  

2. Pollutant transport and dispersion processes, pollutant phases, and transformation 

processes. Differences in the behaviour and transportation of LNAPL and DNAPL 

pollutants.  



3. Environmental site survey and environmental impact assessment in geology (surface and 

subsurface). Environmental elements, environmental impacts, and analytical methods.  

4. Environmental remediation techniques: soil/rock and subsurface water. Major techniques 

and their applicability for different pollutants and time constraints.  

5. Environmental geology of mining and raw material extraction: surface and subsurface 

exploitation. Recultivation, extraction waste (tailings), and its management. Radioactive 

waste disposal.  

 

D. Geotechnical Design (BMEEOGMMsFST06-00) 

1. Describe the types of ground anchors and the main technical steps involved in their 

installation. Explain the design considerations for ground anchors, load-bearing capacity 

calculations, and load testing.  

2. Describe the methods and instruments used in geotechnical monitoring. For each 

instrument, explain what it measures and how, as well as the main steps in its installation.  

3. Describe the methods of soil investigation and their main measurement principles. Describe 

in detail the soil properties that can be determined from the results of cone penetration 

testing (CPT) (e.g., soil stratification, soil classification, soil physical parameters).  

4. Describe the methods of groundinvesitagtion drillings, providing detailed information on 

drilling technologies and soil sampling methods. Describe the methods of groundwater 

sampling.  

5. Describe the procedure for testing soil liquefaction susceptibility. Describe the methods 

that can be used to reduce the risk of soil liquefaction.  

 

E. Engineering Structures for Geotechnical Engineers (BMEEOHSMsFST20-00) 

1. Soil-structure interaction, fundamental factors influencing the interaction of load transfer. 

Modelling of structures resting on soil, load transfer, foundation models, determination of 

foundation stiffness. Beams and circular slabs resting on elastic foundation, edge 

disturbance.  

2. Liquid storage structures in water supply and wastewater treatment systems, technological 

and strength aspects of structural design. Ensuring watertightness (concrete, structure). 

Causes and treatment of cracking.  

3. Structural systems and construction methods of underground garages. Connection of base 

slabs and slabs to side walls. Side wall systems. Means of working area enclosure by cut-

off walls, anchoring and strutting, settlement of backfill behind the diaphragm wall.  


