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Discipline objectives 

Apply basic and advanced methods in soil physics to study solids, pores, and fluids and their 
interactions. 

 
Syllabus 

Methods and physical soil analysis; capacity properties: texture and mass-volume relationships 
of soil phases; intensity properties: conductivity and permeability of fluids (water, gases, and heat), 

strength, and soil deformation; flow of water, gases, and heat. 
 

Methodology and/or teaching instruments 
Practical classes in the laboratory and the field using equipment and methods for soil physical 

analysis. 
 
Forms of evaluation 

Reports and tests. 
 

 
Program: Title and Breakdown of Units 
 
Unit 1 

Granulometry 
1.1 - Pipette, densimeter, and combination methods 
1.2 - Laser-based method (laser granulometry) 

 
Unit 2 

Consistency 
2.1 - Atterberg limits 
2.2 - Estimated parameters 

 
Unit 3 

Soil bulk density  
3.1 - Core, clod, and pycnometer method 
3.2 - Computer tomography 

 
Unit 4 

Soil porosity 
4.1 - Capillarity method   
4.2 - Computer tomography 

 
Unit 5 

Soil aggregation 
5.1 - Aggregate size distribution: dry and wet sieving 
5.2 - Aggregate stability and stability indices 
5.3 - Stability under rainfall and waterdrops 
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Unit 6  

Soil aeration 
6.1 - Airspace 
6.2 - Soil air permeability 
6.3 - Air flow in the soil 

 
Unit 7 

Soil heat/temperature 
7.1 - Thermal conductivity, thermal diffusivity, and specific heat  
7.2 - Heat flow in the soil 

 
Unit 8 

Soil mechanics 
8.1 - Compressibility: preconsolidation pressure, compressibility, and relaxation coefficients 
8.2 - Shearing: cohesion and angle of internal friction 

 
Unit 9 

Water in the soil 
9.1 - Quantitative soil moisture measurements: direct (gravimetry) and indirect (sensors) 
9.2 - Sorption and desorption curves of water in soil (Haines’ funnels, tension and sand tables, 

porous plates, and psychrometry) 
9.3 - Fitting equations to moisture-potential data 
9.4 - Water tension in the field (tensiometry) 
9.5 - Hydraulic conductivity (field and laboratory) and water infiltration in the soil 
9.6 - Water flow in the soil 

 
Unit 10 

Water balance 
10.1 - Water storage in the soil profile 
10.2 - Water balance in the root zone 
10.3 – Water balance analysis 
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