
Advanced Soil Mechanics I

Introduction

The  field  of  soil  mechanics  is  concerned  with  the 

behavior of soils under the action of loads and other 

forces. It is a branch of civil engineering that deals with 

the  design  and  construction  of  foundations,  earth 

retaining structures, and other geotechnical structures.

Soil mechanics is a complex and challenging field, but 

it  is  also  a  fascinating  one.  The  behavior  of  soils  is 

influenced by  a  wide  range  of  factors,  including  the 

soil's  mineralogy,  particle  size  distribution,  density, 

and water content. This makes it difficult to predict the 

behavior of soils with certainty, but it also makes the 

field of soil mechanics a rewarding one for those who 

are willing to learn and experiment.
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This  book  is  intended  to  provide  a  comprehensive 

introduction to the field of soil mechanics. It covers the 

basic  principles  of  soil  mechanics,  as  well  as  more 

advanced  topics  such  as  unsaturated  soil  mechanics, 

geotechnical  earthquake  engineering,  and 

geoenvironmental engineering. The book is written in a 

clear  and  concise  style,  and  it  is  illustrated  with 

numerous figures and tables.

This  book  is  intended  for  use  by  students  of  civil 

engineering, as well as by practicing engineers who are 

interested in learning more about soil mechanics. It is 

also a valuable resource for anyone who is interested 

in the behavior of soils and the design and construction 

of geotechnical structures.

The book is divided into ten chapters,  each of which 

covers  a  different  aspect  of  soil  mechanics.  The 

chapters are:

1. Soil Properties and Classification

2. Soil Water
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3. Soil Stress and Deformation

4. Unsaturated Soils

5. Soil Improvement

6. Foundations

7. Earth Retaining Structures

8. Geotechnical Earthquake Engineering

9. Geoenvironmental Engineering

10. Advanced Topics in Soil Mechanics

The book is written in a clear and concise style, and it is 

illustrated with numerous figures and tables. It is also 

accompanied  by  a  companion  website  that  contains 

additional  resources,  such  as  practice  problems  and 

solutions.

I  hope that this book will  be a valuable resource for 

students  and  practitioners  of  soil  mechanics.  I  also 

hope that it will inspire others to learn more about this 

fascinating field.
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Book Description

Advanced  Soil  Mechanics  I is  a  comprehensive 

introduction to the field of soil mechanics. It covers the 

basic  principles  of  soil  mechanics,  as  well  as  more 

advanced  topics  such  as  unsaturated  soil  mechanics, 

geotechnical  earthquake  engineering,  and 

geoenvironmental engineering. The book is written in a 

clear  and  concise  style,  and  it  is  illustrated  with 

numerous figures and tables.

This  book  is  intended  for  use  by  students  of  civil 

engineering, as well as by practicing engineers who are 

interested in learning more about soil mechanics. It is 

also a valuable resource for anyone who is interested 

in the behavior of soils and the design and construction 

of geotechnical structures.

The book is divided into ten chapters,  each of which 

covers  a  different  aspect  of  soil  mechanics.  The 

chapters are:
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1. Soil Properties and Classification

2. Soil Water

3. Soil Stress and Deformation

4. Unsaturated Soils

5. Soil Improvement

6. Foundations

7. Earth Retaining Structures

8. Geotechnical Earthquake Engineering

9. Geoenvironmental Engineering

10. Advanced Topics in Soil Mechanics

The book is written in a clear and concise style, and it is 

illustrated with numerous figures and tables. It is also 

accompanied  by  a  companion  website  that  contains 

additional  resources,  such  as  practice  problems  and 

solutions.

Pasquale De Marco is a professor of civil engineering 

at the University of California, Berkeley. He is a leading 

expert  in  the  field  of  soil  mechanics,  and  he  has 

published over 100 papers on the subject. He is also the 
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author  of  several  other  books  on  soil  mechanics, 

including  Soil  Mechanics  in  Engineering  Practice and 

Advanced Soil Mechanics.

Advanced Soil Mechanics I is an essential resource for 

anyone who is interested in the field of soil mechanics. 

It is a comprehensive and up-to-date treatment of the 

subject, and it is written in a clear and concise style. I 

highly recommend this book to students, practitioners, 

and researchers alike. 
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Chapter  1:  Soil  Properties  and 

Classification

1. Soil Formation and Mineralogy

Soil  is  a  complex  material  that  is  composed  of  a 

mixture  of  minerals,  organic  matter,  water,  and  air. 

The properties of soil are influenced by a wide range of 

factors,  including  the  soil's  parent  material,  climate, 

topography, and biological activity.

Soil formation is a complex process that can take place 

over thousands of years. It begins with the weathering 

of  rocks  and  minerals  by  physical,  chemical,  and 

biological  processes.  The  weathered  material  is  then 

transported by wind, water, or ice to a new location, 

where it is deposited as soil.

The  climate  plays  a  major  role  in  soil  formation.  In 

warm,  humid  climates,  chemical  weathering  is  the 

dominant process, and the resulting soils are typically 

rich  in  clay  minerals.  In  cold,  dry  climates,  physical 
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weathering is the dominant process, and the resulting 

soils are typically sandy or gravelly.

The  topography  of  an  area  can  also  influence  soil 

formation.  Soils  that  are  formed on steep  slopes  are 

typically thin and rocky, while soils that are formed on 

gentle slopes are typically thicker and more fertile.

Biological  activity  can  also  influence  soil  formation. 

The  roots  of  plants  help  to  break  down  rocks  and 

minerals, and the organic matter that is produced by 

plants and animals helps to improve the soil's fertility.

The  mineralogy  of  a  soil  is  an  important  factor  that 

influences its properties. The most common minerals in 

soils  are  quartz,  feldspar,  clay  minerals,  and  calcite. 

Quartz is  a hard, durable mineral that is  resistant to 

weathering. Feldspar is a softer mineral that is easily 

weathered,  and  it  is  the  primary  source  of  clay 

minerals in soils. Clay minerals are very small particles 

that have a high surface area, which makes them very 
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reactive. Calcite is a carbonate mineral that is found in 

many soils, and it can help to neutralize soil acidity.

The  mineralogy  of  a  soil  can  influence  its  texture, 

structure, and fertility. Soils that are high in quartz are 

typically sandy or gravelly, while soils that are high in 

clay  minerals  are  typically  clayey.  Soils  that  have  a 

good structure are well-drained and have a high water-

holding capacity, while soils that have a poor structure 

are  poorly  drained  and  have  a  low  water-holding 

capacity.  Soils  that  are  high  in  organic  matter  are 

typically more fertile than soils that are low in organic 

matter.
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Chapter  1:  Soil  Properties  and 

Classification

2. Physical Properties of Soils

The  physical  properties  of  soils  are  important  for  a 

variety of  reasons.  They can be used to  identify  and 

classify soils, to predict their behavior under load, and 

to design foundations and other structures.

Some of the most important physical properties of soils 

include:

 Particle  size  distribution: The  particle  size 

distribution of a soil is the percentage of the soil 

that  is  made  up  of  particles  of  different  sizes. 

Particle size distribution can be used to classify 

soils into different types, such as sand, silt, and 

clay.

 Density: The density of a soil is the mass of soil 

per  unit  volume.  Density  can  be  used  to 
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determine the weight of a soil and to calculate its 

porosity.

 Porosity: The porosity of a soil is the percentage 

of the soil that is made up of void space. Porosity 

can be used to determine the amount of water 

that a soil can hold.

 Specific gravity: The specific gravity of a soil is 

the ratio of the density of the soil to the density 

of water. Specific gravity can be used to identify 

and classify soils.

 Atterberg limits: The Atterberg limits are a set 

of three water contents that are used to classify 

soils. The Atterberg limits are the liquid limit, the 

plastic limit, and the shrinkage limit.

These are just a few of the many physical properties of 

soils. By understanding these properties, engineers can 

better  understand  the  behavior  of  soils  and  design 

structures that are safe and reliable.
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Paragraph 2

The  physical  properties  of  soils  can  vary  widely 

depending on the type of soil. For example, sands are 

typically composed of large, coarse particles and have a 

high porosity and a low density. Silts are composed of 

smaller, finer particles and have a lower porosity and a 

higher density than sands. Clays are composed of very 

small, fine particles and have a very low porosity and a 

very high density.

Paragraph 3

The physical properties of soils can also be affected by 

the environment. For example, the density of a soil can 

increase if it is compacted. The porosity of a soil can 

decrease  if  it  is  saturated  with  water.  The  specific 

gravity of a soil can change if it is exposed to chemicals.

Paragraph 4

The  physical  properties  of  soils  are  important  for  a 

variety of  reasons.  They can be used to  identify  and 
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classify soils, to predict their behavior under load, and 

to  design  foundations  and  other  structures.  By 

understanding  these  properties,  engineers  can  better 

understand the behavior of soils and design structures 

that are safe and reliable.

Paragraph 5

In  addition  to  the  physical  properties  listed  above, 

there are a number of other physical properties of soils 

that  can  be  important  in  certain  applications.  These 

properties include:

 Electrical  conductivity: The  electrical 

conductivity of a soil is the ability of the soil to 

conduct electricity. Electrical conductivity can be 

used to measure the salinity of a soil.

 Thermal  conductivity: The  thermal 

conductivity of a soil is the ability of the soil to 

conduct heat. Thermal conductivity can be used 

to determine the rate of heat flow through a soil.
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 Hydraulic  conductivity: The  hydraulic 

conductivity of a soil is the ability of the soil to 

transmit  water.  Hydraulic  conductivity  can  be 

used to determine the rate of water flow through 

a soil.

Paragraph 6

The  physical  properties  of  soils  are  a  complex  and 

important  topic.  By  understanding  these  properties, 

engineers can better understand the behavior of soils 

and design structures that are safe and reliable.
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Chapter  1:  Soil  Properties  and 

Classification

3. Chemical Properties of Soils

Chemical properties of soils play a significant role in 

their  behavior  and  engineering  applications.  These 

properties  are  influenced  by  the  mineralogical 

composition of the soil, the organic matter content, and 

the presence of soluble salts.

The mineralogical composition of a soil is determined 

by  the  type  of  parent  material  from  which  it  was 

formed. Soils derived from igneous rocks tend to have 

a high content of minerals such as quartz, feldspar, and 

mica.  Soils  derived  from  sedimentary  rocks  tend  to 

have  a  high  content  of  minerals  such  as  calcite, 

dolomite, and gypsum. Soils derived from metamorphic 

rocks tend to have a high content of minerals such as 

quartz, mica, and amphibole.
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The organic matter content of a soil is influenced by the 

amount  of  plant  and  animal  matter  that  has  been 

added  to  the  soil  over  time.  Organic  matter  can 

improve the fertility of a soil, but it can also make the 

soil more susceptible to erosion.

The presence of  soluble salts  in  a  soil  can affect  the 

soil's pH, electrical conductivity, and osmotic potential. 

Soluble  salts  can  also  cause  problems  with  plant 

growth and can corrode metal structures.

The  chemical  properties  of  soils  are  important  to 

consider  in  a  variety  of  geotechnical  engineering 

applications.  For  example,  the  mineralogical 

composition  of  a  soil  can  affect  its  strength  and 

durability.  The  organic  matter  content  of  a  soil  can 

affect  its  compressibility  and  permeability.  The 

presence  of  soluble  salts  in  a  soil  can  affect  the 

corrosion resistance of metal structures.
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By  understanding  the  chemical  properties  of  soils, 

geotechnical  engineers  can  design  and  construct 

structures that are safe and durable.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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