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PART I — SOIL MECHANICS

1. Introduction

o Soil as an engineering material
e Scope of soil mechanics
« Soil formation and geological classification

2. Origin and Formation of Soils

e Weathering of rocks
e Residual and transported soils
e Soil deposits

3. Soil Composition and Phase Relationships

Three-phase system
Weight-volume relationships
Void ratio, porosity, water content
Degree of saturation

4. Soil Structure and Clay Minerals

« Soil fabric and structure
o Clay mineralogy
o Electrical properties of clay soils

5. Index Properties of Soils

Particle size analysis

Mechanical and hydrometer analysis
Atterberg limits

Consistency indices

6. Soil Classification

o Textural classification
o Unified Soil Classification System (USCS)
e AASHTO classification system

7. Permeability of Soils

e Darcy’s law
o Factors affecting permeability
e Laboratory and field determination



8. Seepage Analysis
o Seepage through soils

e Flow nets
o Seepage pressure and quicksand condition

9. Effective Stress and Pore Water Pressure
o Total, effective and neutral stress

o Capillary rise
o Effective stress principle

10. Stress Distribution in Soils
e Boussinesq theory

e Westergaard theory
o Vertical and horizontal stresses

11. Compaction of Soils
o Compaction theory

o Standard and Modified Proctor tests
o Field compaction methods

12. Consolidation of Soils
e One-dimensional consolidation

e Terzaghi’s consolidation theory
o Determination of consolidation parameters

13. Shear Strength of Soils

Mohr—Coulomb failure theory
Direct shear test

Triaxial compression test
Unconfined compression test

14. Earth Pressure Theories

o Rankine’s earth pressure theory
e Coulomb’s earth pressure theory
o Earth pressure on retaining walls

15. Stability of Slopes

e Types of slope failure
e Methods of slope stability analysis
o Factor of safety



PART Il - FOUNDATION ENGINEERING

16. Introduction to Foundation Engineering

e Types of foundations
o Selection of foundation
« Foundation requirements

17. Soil Exploration and Site Investigation

Purpose of soil exploration

Boring methods

Sampling techniques

In-situ tests (SPT, CPT, plate load test)

18. Bearing Capacity of Soils

o Terzaghi’s bearing capacity theory
o General, local and punching shear failure
e Bearing capacity factors

19. Bearing Capacity of Shallow Foundations

e Meyerhof theory
e Hansen and Vesic methods
e Bearing capacity under eccentric and inclined loads

20. Settlement of Foundations

o Immediate settlement
e Consolidation settlement
o Differential settlement

21. Design of Shallow Foundations

Isolated footings
Combined footings
Strap footings

Raft foundations

22. Pile Foundations

Types and classification of piles
Load-carrying capacity of piles
Pile load tests

Negative skin friction



23. Well and Caisson Foundations

o Types of wells
o Construction methods
o Load capacity and stability

24. Machine Foundations

o Types of machine foundations
« Vibrations of foundations
o Design principles

25. Foundation Failures and Remedial Measures
e Causes of foundation failures

e Ground improvement technigques
e Soil stabilization methods
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