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	Prerequisites:
	

	Contact hours per week:
	Lecture: 2
	Class discussion: 
	Lab hours: 
	Tutorial: 

	Assessment and evaluation:
	

	Subject description

	Aims: To get information on the soils and unsaturated soil mechanics approach of saturated and unsaturated soils, the use of knowledge in practice, the design of dams, landills, the foundation, and the foundation of energy structures on landfills.



	Topics to be covered: 

The basics of environmental modeling of unsaturated soils. The concept of unsaturated soil, the continuum-mechanical approach. Compressibility of water-air system, capillary phenomena, suction. State variables. Basics of constitutive equations (water retention curve, permeability function, critical state modeling). Modeling of water flow. Measurements of unsaturated soils. Applications of theoretical results. Concept and model of communal solid waste and polluted soils. A finite element computer program for describing the behavior of communal solid waste (HBM software), use of Soilvision and Geo-slope software for unsaturated soils and in soil science. The soil mechanics of water dams. Foundation issues (wind power plant, electric pylons, large building blocks, ELI case study). Biodegradation, biotechnology.  

	Topics 
	Week
	Lessons

	Chapter 1: 

Introduction, Soil Mechanics, Fundamentals. The concept of unsaturated soil, physical bases, capillary phenomena. Physical properties of unsaturated soils, compressibility of the water-air system, suction definitions. Pore water pressure parameters


	1.

2019.02.13.
	2

	Chapter 2: Fundamentals. Continuum-mechanical approach, the stress and kinematic state variables of unsaturated soils.

	2.

2019.01.20.
	2

	Chapter 3: Constitutive equations: Volume variation equations, water retention curve. Mohr-Coulomb equation. Flow laws, Darcy Law.


	3.

2019.01.27.
	2

	Chapter 4: Measurement principles. Measurements. Measuring suction, measuring the water retention curve. Measurement of the volume change modulus, measurement of the shear strength parameters.


	4.

2019.03.06.
	2

	Chapter 5: Modeling water flow in the unsaturated zone (permanent, transient, switched, unconnected).

	5.
2019.03.13.
	2

	Visit of TAKI laboratory 
	6.
2019.03.20.
	2

	Test 1 
	7.
2019.03.27.
	2

	Chapter 6: Applications. Limit state theories, Foundations of large building blocks (large machine bases - eg generators or nuclear power reactors), extreme regulations (eg Szeged, ELI laser test  center).


	8.
2019.04.03.
	1

	 Chapter 7: Applications. Lime modified soil. Groundwater reservoirs, water retaining structures, grading distribution entropy, filtering rules, internal stability, flood protection dikes. Foundation. Computer programs.


	9.
2019.04.10.
	2

	2 Computational assignements

	10.
2019.04.17.
	2

	Chapter 8:  Communal solid waste landfills. Biology of  communal solid waste landfills. Polluted soils. Biocover. 
Computer programs.

	11.
2019.04.24.
	2

	Break 
	12.
2019.05.1.
	2

	Chapter 9. Energy utilization of communal solid waste landfills. Foundation of wind power plants, foundation aspects of individual towers (eg power lines), foundation of energy structures on a landfill./ Biotechnology.

	13.
2019.05.8.
	2

	Test 2


	14.
2019.05.15.
	2



	Assessment and evaluation
Requirements of the signature: Participating on lectures

Type of exam: During semester É 
2 assignements and 2 tests

Evaluation of the exam:

average marks (test 60 %, assignemens 40%)


	Suggested material

1. D. G. Fredlund., H. Rahardjo (1993) Soil Mechanics For Unsaturated Soils, Wiley.

2. Kézdi, Árpád: Soil Mechanics Handbook.  (Elsevier, 1974)
3. J. McDougall: „A hydro-bio-mechanical model for settlement and other behaviour in landfilled waste”, Computers and Geotechnics, 34(4), 2007, 229-246.




