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Course Code: CE 0732-3203 CREDIT:04 

  TOTAL MARKS:200 

Mid Exam Hours   2 CIE MARKS: 120 

Semester End Exam Hours   3 SEE MARKS: 80 

Geotechnical Engineering-I 

CLO 1 Understand the soil formation (i.e. Science) and determination of its physical and engineering 

properties using mathematical and engineering knowledge. 

CLO 2 Figure out solution of soil related problems faced by the engineering society using both 

theoretical knowledge and soil testing. 

CLO 3 Use existing knowledge/experimental setup for understanding the complex mechanisms within 

the soil. 
CLO 4 Gain the ability to solve a range of soil related problems, especially those involving water flow 

and soil settlement. 

CLO 5 Develop an understanding regarding responsibilities of professional engineers at the site and 

dealing with expected legal and cultural issues at the site. 

Course Learning Outcomes (CLOs): After completing this course successfully, the students will be able to- 

 

Course Teacher: Rubieyat Bin Ali 
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SL Content of Course Hrs CLOs 

1 

Details Definition of soil, Soil Mechanics and Geotechnical engineering, Compressibility of 

soil, Biography of the Father of Soil Mechanics, Mechanical and Chemical weathering process, 

Details classification of soil, MIT, USDA and AASHTO classification, Textural Classification 

Chart, Details about sandy soil, Details about clayey soil, Details about residual soil, 

Transported and organic soil, Single grain and honeycomb structure, Flocculent and dispersed 

structure, Montmorillonite, Illite and kaolinite. 

8 CLO1 

2 
3 phase system, Void-ratio, porosity, water content and degree of saturation, Different 

relationships, Mathematical problems, Liquid Limit, Plastic Limit, Shrinkage Limit, Disturbed 

soil and undisturbed soil. 

8 
CLO2, 

CLO3 

3 
Compaction, General Principle, Optimum moisture content and zero air void line, Standard and 

modified proctor test, Factors and Field Compaction, Total stress applied to soil, Stress taken 

by soil, Pressure taken by pore of water, Mathematical problems. 

9 
CLO3, 

CLO4 

4 
Soil permeability: Factors affecting, Constant head and falling head method, Flow property of 

fluid, Seepage pressure through earthen embankment, Active and passive earth pressure, 

Determining active earth pressure for different cases. 

9 
CLO4, 

CLO5 

Text Book: 

1. “Principles of Geotechnical Engineering” 5th Edition By Braja M. Das. 

2. “Soil Mechanics and Foundations” by Punmia, Dr. B. C.; Jain, Ashok Kumar and Jain, A. K. 

3. “Soil Mechanics and Foundation Engineering” by Dr. K.R. Arora 

4. “Principles of Foundation Engineering” by Braja M. Das. 
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Bloom’s Category Marks (out 

of 120) 

Tests 

(min 4) 

(60) 

Assignments 

(min 2) 

(20) 

Quizzes 

(20) 

External Participation in 

Curricular/Co-Curricular 

Activities (20) 

Remember 10   10 
Attendance/Field 

Visit/Presentation

/Project 

Exhibition 

(20) 

Understand 10   10 

Apply 10     

Analyze 10     

Evaluate 10     

Create 10       20   

Bloom’s Category Tests 

Remember 10 

Understand 15 

Apply 15 

Analyze 15 

Evaluate 15 

Create 10 

ASSESSMENT PATTERN 

CIE- Continuous Internal Evaluation (120 Marks) 

SEE- Semester End Examination (80 Marks) 
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Week Topic Teaching-Learning Strategy Assessment Strategy Corresponding 

CLOs 

1 Soil Mechanics Details, Karl Von Terzaghi, 

Weathering Process 

Lecture, discussion, group 

work 

Quiz, Written Exam 
CLO1 

2-3 Origin and classification of Soil Oral Presentation, debate Assignment, Written, 

Quiz 
CLO1 

4 Details types of soil (Sandy and clayey soil) Video lecture, Field visit Report writing, 

Demonstration 
CLO1 

5 Soil structure and Clay Mineralogy  Lecture Viva, Quiz CLO1, CLO3 

6 Index Property of Soil Project exhibition Project, Field visit CLO1 

7 Mathematical Problems Related to soil three 

phase system 

Discussion, Video 

Presentation 

Quiz, Written Exam 
CLO1 

8 Atterberg limit (LL, PL and SL) Case-based Learning, 

Demonstration 

Assignment, Written, 

Quiz 
CLO1, CLO4 

9 Soil sample collection techniques  Lecture, discussion, group 

work 

Report writing, 

Demonstration 
CLO3, CLO4 

10 Soil Compaction I Oral Presentation, debate Viva, Quiz CLO2 

11 Soil Compaction II Video lecture Project, Field visit CLO2 

Course plan specifying content, CLOs, teaching learning and assessment strategy mapped with CLOs 
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Week Topic Teaching-Learning 

Strategy 

Assessment Strategy Corresponding 

CLOs 

12 Total stress (TS), Effective stress (ES) and pore water 

pressure (PWP) 

Lecture Quiz, Written Exam 
CLO3, CLO5 

13 Mathematics (TS, ES and PWP) Project exhibition Assignment, Written, 

Quiz 
CLO3, CLO3 

14 Soil Permeability  Discussion, Video 

Presentation 

Report writing, 

Demonstration 
CLO1 

15 Seepage of Soil  Case-based Learning, 

Demonstration 

Viva, Quiz 
CLO1 

16 Active and passive earth pressure of soil I Lecture, discussion, 

group work 

Project, Field visit 
CLO3, CLO5 

17 Practice and Exercise, Practice and Exercise, Practice 

and Exercise 

Video lecture Assignment, Written, 

Quiz 
CLO3, CLO5 

Course plan specifying content, CLOs, teaching learning and assessment strategy mapped with CLOs 
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Week 1 

Introduction to Soil Mechanics  

Pages 9-42 
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Soil: 

For engineering purposes, soil is defined as the uncemented 

aggregate of mineral grains and decayed organic matter (solid 

particles) with liquid and gas in the empty spaces between the solid 

particles. Soil is used as a construction material in various civil 

engineering projects, and it supports structural foundations. Thus, 

civil engineers must study the properties of soil, such as its origin, 

grain-size distribution, ability to drain water, compressibility, shear 

strength, and load-bearing capacity.  

Soil Soil Mechanics: 

Soil mechanics is the branch of science that deals with the study of 

the physical properties of soil and the behavior of soil masses 

subjected to various types of forces. 
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Soil Engineering: 

Soils engineering is the application of the principles of soil 

mechanics to practical problems.  

Geotechnical Engineering 

Geotechnical Engineering: 

Geotechnical engineering is the sub discipline of civil engineering 

that involves natural materials found close to the surface of the earth. 

It includes the application of the principles of soil mechanics and 

rock mechanics to the design of foundations, retaining structures, and 

earth structures. 
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Soil Compressibility: 

Soil compressibility is the degree to which a soil's volume decreases 

when a mechanical load is applied. It's an important parameter that 

describes the relationship between the effective stress and the void 

ratio of a soil. 

Soil Compressibility 

Causes of compression: 

Soil compresses when air or water is excluded from void spaces, soil 

particles rearrange, solid particles compress and deform, and liquids 

and gases within the voids compress. The compressibility of soil 

varies depending on its type and origin. For example, soft clay has a 

very high degree of compressibility, while silt has a low degree of 

compressibility. Example: Clay. 
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Cohesion Vs. Adhesion 

Cohesion is the property of molecules (of the 

same substance) to stick to each other due to 

mutual attraction. Adhesion is the property of 

different molecules or surfaces to cling to each 

other. For example, solids have high cohesive 

properties so they do not stick to the surfaces 

they come in contact. 

Cohesion Vs. Adhesion 



Karl Terzaghi: The Father of 

Soil Mechanics 

Karl Terzaghi revolutionized the understanding of soil behavior and laid the 

foundation for modern geotechnical engineering. 

by Rubieyat Bin Ali 

13 
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Early Life and Education 

Born in Prague, Austria-Hungary, in 1883, Terzaghi 

exhibited a passion for science from a young age. 

He earned a doctorate in engineering from the Technical University 

of Vienna, specializing in hydraulics and soil mechanics. 

14 
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Pioneering Work in Soil 

Mechanics 

1 Early Research 

Terzaghi's early research 

focused on the behavior of soil 

under load and its implications 

for foundations, dams, and 

other structures. 

2 Field Experiments 

He conducted extensive field 

experiments to validate his 

theories and develop practical 

solutions for real-world 

problems. 

3 Groundbreaking Publications 

Terzaghi published seminal works, including "Erdbaumechanik" in 1925, 

which established soil mechanics as a distinct field of study. 
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Key Contributions and Innovations 

Effective Stress Principle 

Terzaghi's groundbreaking principle 

explained how soil strength is 

influenced by pore water pressure. 

Consolidation Theory 

He developed a theory to predict the 

settlement of soils over time under 

applied loads. 

Shear Strength Parameters 

Terzaghi introduced the concept of 

cohesion and angle of internal friction to 

characterize soil strength. 

16 
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Effective Stress Principle and its Impact 

Improved Designs 

The effective stress principle enabled 

engineers to design foundations and 

structures with greater accuracy and safety. 

Optimized Construction 

It provided a framework for predicting and 

controlling soil behavior during construction, 

leading to more efficient and cost-effective 

projects. 

Enhanced Safety 

The principle contributed significantly to the 

safety of structures and infrastructure, 

protecting lives and property. 
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Observational Method and 

Construction Monitoring 

1 Terzaghi emphasized the importance of monitoring soil behavior 

during construction to validate design assumptions and identify 

potential problems. 

2 He advocated for the use of instruments like piezometers and 

inclinometers to measure ground movement and pore water 

pressure. 

3 The observational method allowed for timely adjustments to 

construction plans based on real-time data, minimizing risks and 

ensuring project success. 
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Global Impact and 

Consulting Work 

Terzaghi's expertise was sought after globally, and he consulted 

on numerous major projects worldwide. 

He played a key role in designing and constructing dams, tunnels, 

and other infrastructure projects in diverse geological settings. 

His influence extended to developing countries, contributing to the 

advancement of geotechnical engineering practices in new 

regions. 
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Personality and Interests 

1 

Passionate 

Terzaghi was deeply passionate about soil mechanics and geotechnical engineering, dedicated to 

advancing the field. 

2 

Intellectual 

He was known for his sharp intellect and ability to solve complex problems with innovative 

solutions. 

3 

Pragmatic 

Terzaghi's approach was practical and grounded in real-world observations and 

experiments. 

4 

Teacher 

He was a gifted teacher and mentor, inspiring generations of 

geotechnical engineers. 
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Pragmatic Philosophy and Methods 

1 

Observation 

Terzaghi emphasized the importance of careful observation and data collection to understand soil behavior. 

2 

Experimentation 

He believed in conducting rigorous experiments to validate theories and develop 

practical solutions. 

3 

Simplicity 

Terzaghi preferred simple, practical approaches over overly 

complex theoretical models. 

21 

https://gamma.app/?utm_source=made-with-gamma


Terzaghi's Legacy and Influence 

100+ 
Years of Impact 

Terzaghi's contributions have shaped the 

field of geotechnical engineering for over a 

century. 

1000+ 
Projects 

His work has been applied to countless 

infrastructure projects worldwide, ensuring 

safety and efficiency. 

100000+ 
Engineers 

His legacy continues to inspire generations 

of geotechnical engineers to push the 

boundaries of the field. 
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Chemical Weathering Equation 
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Week 2-3 

Classification of Soil 

Pages 43-84 
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Click the following video link 

Hydrometer Analysis 

% of Gravel, Sand, Silt and Clay from grain size analysis Curve 

84 

https://www.youtube.com/watch?v=Yi8wdl5cN9Y
https://www.youtube.com/watch?v=NjwxcqbO8ZA&t=17s
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Week 4 

Soil-Foundation Interaction 

Pages 85-104 
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Cohesionless soil is a type of soil that doesn't 

stick together and is made up of particles that 

depend on friction to hold them 

together. Cohesionless soils are also known as 

non cohesive or granular soils. 

Characteristics 

Friction 

Cohesionless soils are free-running and their strength depends on the friction between their 

particles.  

Water transmission 

Cohesionless soils transmit water easily and have a relatively high hydraulic conductivity.  

Shear strength 

Cohesionless soils have shear strength that only has a friction component.  

Grain size 

Cohesionless soils are coarse-grained, meaning they are made up of larger grains.  

Examples sand and gravel. 

Cohesionless soil/Sandy Soil  
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Cohesive soil is a type of soil that sticks together 

because its particles are attracted to each other. 

Cohesive soils are fine-grained, low-strength, and 

easily deformed.  

Importance 

Cohesive soils are important to consider when 

studying erosion and stormwater runoff because they 

are less likely to erode than other types of soil. 

Characteristics  

Plasticity: Cohesive soils can be molded and retain their shape when moist 

Shrinkage and expansion: Cohesive soils are prone to shrinkage and expansion because 

they hold water 

Hardness: Cohesive soils can be hard when dry, similar to cement 

Cohesion: Cohesive soils exhibit significant cohesion when submerged 

Examples  

clay, silty clay, sandy clay, clayey silt, organic clay, peat, and most loam. 

Cohesive soil/clayey Soil  



88 

Differences between cohesive and cohesionless soil  

(Click this link) 

https://www.youtube.com/watch?v=ziJiZ-crvRg
https://www.youtube.com/watch?v=ziJiZ-crvRg
https://www.youtube.com/watch?v=ziJiZ-crvRg
https://www.youtube.com/watch?v=ziJiZ-crvRg
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Clay Soil means Soft soil Clay Soil means Soft soil 
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Which soil is suitable for which type of foundation… 

Sand 

Shallow 

Foundation 

Deep 

Foundation 

Clay 

Good 

Bad (Cause: 

Cohesionless 

nature) 

Good 

Bad (Cause: Consolidation) 

Explanation….. Given in face to face class…… so 

must present this class 
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Soil Improvement techniques 

A prefabricated vertical drain (PVD) is a pipe made of plastic 

and geotextile that helps improve soft soils. PVDs are also 

called wick drains or band drains. 

How they work 

• PVDs are installed in soft soils, such as clay, to help them 

consolidate faster  

• The PVDs create a path for water to flow out of the soil  

• This above process is called consolidation  

• PVDs are often used with surcharging, which is when a 

temporary load is applied to the ground  

• The surcharge increases pore water pressure, which forces 

water out of the soil through the PVDs  Prefabricated vertical drain  
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Soil Improvement techniques 

A sand column is a column of sand that is installed 

in soft soil to improve its bearing capacity. Sand 

columns can also help prevent liquefaction and 

seepage.  

Functions of sand columns 

Prevent seepage: Sand columns prevent fine soils from 

escaping through seepage water.  

Reduce liquefaction: Sand columns reduce damage from 

liquefaction of saturated granular soils during earthquakes.  

Improve bearing capacity: Sand columns improve the 

ultimate bearing capacity of soft soil.  

Accelerate stabilization: Sand columns accelerate the 

stabilization of soft soil.  

This process increases the rate of consolidation and improves 

the bearing capacity of the soil.  

Sand column 
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Soil Improvement techniques 
Stone columns are a ground improvement technique that 

uses compacted stone to strengthen soil. They are used to 

reduce settlement, increase bearing capacity, and improve 

slope stability. stone columns can be used in loose sandy 

soil. Stone columns are a cost-effective way to improve the 

stability of loose or soft soils, including sandy soils. 

Benefits of stone columns  

•Stone columns can increase the bearing capacity of 

the soil. 

•They can reduce the total and differential 

settlements of the soil. 

•They can reduce the liquefaction potential of sands. 

•They can prevent ground movement. 

•This columns act as vertical drains, allowing excess 

pore water pressure to dissipate quickly.  

•Stone columns can resist lateral loads to some 

degree, but they may not be able to withstand high 

lateral loads or seismic forces. 

Stone column 
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Soil liquefaction is a natural hazard that occurs when soil 

loses its strength and stiffness and behaves like a liquid. It 

happens when saturated or partially saturated soil is subjected 

to a sudden change in stress, such as shaking from an 

earthquake.  

Causes 

Soil liquefaction is caused by increased pore pressure and 

reduced effective stress. It's most likely to happen in loosely 

packed, water-logged soils, like sandy or silty soils.  

Effects 

When soil liquefies, it can cause buildings and other structures 

to sink, tilt, float, or slide. It can also lead to ground settlement 

and land sliding.  

Examples 

Some examples of soil liquefaction include: 

Niigata, Japan: The 1964 Niigata earthquake caused 

widespread liquefaction that destroyed many buildings.  

San Francisco: The 1989 Loma Prieta earthquake caused 

liquefaction in the Marina District, damaging or destroying 

more than 30 buildings.  
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Deadly Nature of Soil Liquefaction 
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Consolidation 

In geotechnical engineering, consolidation 

is the process of soil volume reduction due to 

applied stress. This can be caused by natural 

processes or human activity. It's a mechanical 

process that occurs when water is expelled from 

soil voids.  

Importance 

Consolidation is important in geotechnical 

engineering because it can affect the stability 

and durability of structures built on top of soil.  
Consolidation 
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Geological Soil Formation 

Weathering Effect 

https://www.youtube.com/watch?v=mQAOe-0vxdc
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Residual Soil 

Residual soil can be defined as a soil material which is the 

result of weathering and decomposition of rocks that has not 

been transported from its original place. There are many types 

of residual soil which are discussed below. 

a) Bentonite soil: 

Bentonite is an absorbent swelling clay consisting mostly of 

montmorillonite. It usually forms from weathering of volcanic 

ash in seawater, which converts the volcanic glass present in the 

ash to clay minerals. Bentonite beds are white or pale blue or 

green in fresh exposures, turning to a cream color and then 

yellow, red, or brown as the exposure is weathered further. 

Bentonite soil 
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b) Black cotton soil: 

Black cotton soils are medium to high compressibility inorganic 

clays and form a significant soil group in India. They're 

distinguished by high properties of shrinkage and swelling. This 

Black Cotton soil mostly occurs in the central and western parts 

and covers about 20 percent of India's total territory. 

c) Laterite soil: 

Laterite is both a soil and a rock type rich in iron and 

aluminium and is commonly considered to have formed in hot 

and wet tropical areas. Nearly all laterites are of rusty-red 

coloration, because of high iron oxide content. They develop by 

intensive and prolonged weathering of the underlying parent 

rock, usually when there are conditions of high temperatures 

and heavy rainfall with alternate wet and dry periods. 

Black cotton soil 

Laterite soil 
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Transported Soil: 

Transported soils are those materials that have been moved 

from their place of origin, by gravity, wind, water, glaciers, or 

human activity – either singularly or in combination. There are 

many types of transported soil which are discussed below. 

a) Alluvial Soil: 

Alluvial soils are soils deposited by surface water (Especially 

River). This can be found along rivers, in floodplains and 

deltas, stream terraces, and areas called alluvial fans. 

Approximately 28% of Indian soils are alluvial soils. 
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b) Aeolian Soil: 

A type of soil that is transported from one place to another by 

the wind is called "Aeolian soil." Generally, eolian (or aeolian) 

sediments are wind-deposited materials that consist primarily of 

sand or silt-sized particles. These materials tend to be extremely 

well sorted and free of coarse fragments. Some rounding and 

frosting of mineral grains is detectable. Example: sand dune.  

c) Glacial Soil: 

Soil composed of boulder clays, sands, etc., which were formed 

by the action of ice during the  Pleistocene age. Glacial soil is 

found in high Himalayan regions having rocky terrain with ice  

blocks. They are covered with snow for most of the year. The 

soil is much less exposed to the air  due to snow cover. 

Aeolian Soil 

Glacial Soil 
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d) Lacustrine Soil: 

Lacustrine soils are soils that formed on a lake bottom. After the 

lake waters have receded, the remaining soils are called 

lacustrine soil. This is uniform in texture but variable in 

chemical composition and that has been formed by deposits in 

lakes which have become extinct. Lakes deposits are mostly 

clays and silts. 

e) Marine soil: 

Soil deposits on ocean beds are known as marine deposits or 

marine soils. Though oceans can be very violent, the seabeds 

are very calm for the most part. Hence, very small particles 

would deposit on seabeds. The texture and composition 

depends on the proximity to land and biological matter. 

Lacustrine Soil 

Marine Soil 
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f) Colluvial Soil/Talus Soil: 

Colluvium is defined as "a superficial deposit" which is 

transported predominantly by gravity and contains 50% of 

material > 60 mm in size (i.e., cobbles) from a hill. In general, 

colluvial soils such as talus have been deposited by the gravity. 

Talus consists of irregular, coarse particles. It is a good source 

of broken rock pieces and coarse-grained soils for many 

engineering works. 

g) Tough soil/Volcanic ash soil: 

A type of soil that is transported from the area of volcanic 

explosion by the wind or water is called " Tough soil/Volcanic 

ash soil”. 

Colluvial Soil 

Volcanic ash Soil 
Transported Soil 

https://www.youtube.com/watch?v=kGNlKoE8Nn8
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Organic Soil: 

Organic soil is a soil that is created by the decomposition of 

plant and animal materials to create a nutrient and mineral rich 

mini-ecosystem with microorganisms that feed and breathe life 

back into the soil. 

a) Muck Soil: (OC = 45-60%)  

b) Peat Soil: (OC>70%) 

Organic Soil 

When Organic content (OC) > 20%, this soil is not recommended for civil engineering constructional purposes  
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Week 5 

Soil Structure and Clay 

Mineralogy 

Pages 106-108 
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Single grain structure is a type of soil structure that occurs in 

coarse-grained soils, while honeycomb structure occurs in silt 

deposits.  

 

Single grain structure  

•Occurs in coarse-grained soils like sand 

•Particles settle independently without contact 

•Gravitational force is predominant over surface electric forces 

•Usually associated with Textural Group I soils 

Honeycomb structure  

•Occurs in silt deposits 

•Particles attract to each other and form arches that combine into a 

honeycomb pattern 

•Both gravitational and surface electric forces are important 

•Can be found in fine sand and silt deposits 

•Has a high void ratio and can carry a relatively heavy load 

Types of Soil 
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Flocculent and dispersed structures are types of soil structure that are 

formed by the arrangement of fine particles in soil. Flocculent 

structures are formed when particles aggregate together, while 

dispersed structures are formed when particles settle individually.  

Flocculent structure 

Formation: Clay particles in water come together due to 

electrostatic attraction, forming visible flocs  

Characteristics: Particles are held together edge-to-edge or edges-

to-face  

Properties: Lightweight, high void ratio, and formed due to 

attractive forces  

Importance: Water moves through large pores, and plant roots grow 

in pore space  

Dispersed structure 

Formation: Particles settle individually, with particles pointing face-

to-face  

Characteristics: Particles are more or less parallel to each other, and 

formed due to repulsive forces  

Properties: Relatively fewer voids than flocculent structures  

Importance: Can plug soil pores and impede water movement and 

soil drainage  

Types of Soil 
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Montmorillonite, illite, and kaolinite are all clay minerals with different properties and uses.  

Montmorillonite 

•Characteristics: A swelling clay that absorbs water and other fluids between layers of atoms  

•Uses: Used in masks, poultices, kitty litter, and to clean up spilled oil  

•Composition: A member of the smectite group of clays  

Illite 

•Characteristics: A common mica and clay mineral that is grayish-white to silvery-gray in color  

•Composition: Similar to muscovite, but with more silicon and less potassium  

•Uses: A major component of sedimentary rocks older than 100 million years  

Kaolinite  

•Characteristics: The main clay used to make ceramic ware because it remains white when fired in a kiln 

•Uses: Used to make ceramic ware 

Uses in animal feed  

•A mixture of illite, montmorillonite, and kaolinite can be used as a binder and anticaking agent in animal feed 

Uses in the environment  

•Clays like montmorillonite and vermiculite can be used to clean up spilled oil and lighten potting soil 



109 

Week 6-7 

Phase Relationship of Soil 

Pages 106-143 
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Week 8 

Atterberg Limit 

Pages 145-154 
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Atterberg Limit 
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Week 9 

Soil Sample Collection 

Pages 156-157 
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Disturbed soil samples are soil samples that have been collected in a 

way that alters their natural structure and properties.  

How are disturbed soil samples collected? 

•Auger boring: An auger is hammered into the soil, and the soil is 

scooped out  

•Wash boring: A method of collecting disturbed soil samples  

•Rotary drilling: A method of collecting disturbed soil samples  

•Percussion drilling: A method of collecting disturbed soil samples  

•Direct excavation: A method of soil exploration that produces 

disturbed samples  

What are disturbed soil samples used for?  

Determining soil grain size, Determining soil plasticity characteristics, 

Determining soil specific gravity, Studying soil grain properties, and 

CBR test for highway construction.  

 

Spilt spoon sampler is used for collecting disturbed soil samples  

Spilt spoon sampler  
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An undisturbed soil sample is a soil sample that is taken 

from below the ground surface without disturbing its 

structure, water content, density, or stress state. These 

samples are used to determine the soil's physical properties, 

such as its density, permeability, shear strength, and 

compressive strength. 

 

Shelby tube is used for collecting undisturbed soil samples.  

Shelby Tube 



158 

Week 10-11 

Soil Compaction 

Pages 159-195 
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Week 12-13 

Stresses in Soil 

Pages 196-197 
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Total stress 

•The total weight of the soil and water above a given point, per unit area of soil. It also includes 

any externally applied loads. 

•Pore water pressure 

•The pressure of water in the soil pores. This pressure depends on the depth and the flow of water. 

•Effective stress 

•The difference between total stress and pore water pressure. It's the amount of stress that the soil 

particles resist. 

Explanation 

•The total stress on soil is carried by both the soil grains and the water.  

•The effective stress is the stress carried by the soil skeleton.  

•The combined effect of total stress and pore water pressure controls how soil behaves, such as its 

strength, compression, and distortion.  

•Changes in total stress or pore water pressure can cause ground movements and instabilities. For 

example, rainfall can increase pore water pressure, which can cause slopes to fail.  
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Total Stress, Effective and Pore water pressure 

related math 

Click here 

https://www.youtube.com/watch?v=5r3McEtuyXU&t=533s
https://www.youtube.com/watch?v=5r3McEtuyXU&t=533s
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Week 14 

Permeability of Soil 

Pages 199-238 
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Week 15 

Seepage 

Pages 240-261 
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Week 16 

Earth Pressure 

Pages 263-276 































Week 17 
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Any Questions? 
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Thank you for your kind 

attention 
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