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Course: Experimental Soil Physics
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Credits: 4 (4 hours practical)

Level: Master’s/Doctoral

Professors: Paulo Ivonir Gubiani and Rodrigo Pivoto Mulazzani
Offering: Annual (First Semester)

Course Objectives
To apply soil physics methodologies for the study of soil solids, pores, and fluids, and their interactions.

Syllabus

Soil physical methodologies and analyses. Properties of soil solids. Mass—volume relationships of soil
phases. Storage of water, air, and thermal energy. Conductivity, permeability, and diffusivity of fluids
(water, gases, and heat). Flow of water, gases, and heat. Strength and deformation of soil structure.

Methodology and/or Teaching Instruments
Practical classes (laboratory and field), data analysis, and interpretation of results.

Assessment Methods
Evaluation based on practical exercises, reports, and data analysis.

Program: Title and Breakdown of the Units

Unit 1 — Soil Solids

1.1 — Particle size distribution
1.2 — Particle density

Unit 2 — Soil Aggregate Analysis

2.1 — Aggregate size distribution
2.2 — Aggregate stability and stability indices

Unit 3 — Relationships among Soil Phases

3.1 — Density

3.2 — Porosity

3.3 — Soil water content
3.4 — Air-filled porosity

Unit 4 — Soil Water

4.1 — Water retention curve and hydraulic conductivity
4.2 — Water infiltration
4.3 — Instrumentation for monitoring soil water potential and water content

Unit 5 — Soil Air

5.1 — Aeration porosity
5.2 — Air conductivity and permeability
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Unit 6 — Soil Thermal Energy

6.1 — Temperature
6.2 — Thermal conductivity, thermal diffusivity, and specific heat

Unit 7 — Soil Mechanics

7.1 — Consistency
7.2 — Compressibility
7.3 — Penetration resistance
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