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8OIL MECHANICS
FOUNDATION ENGINEERING

The Processofformationff of soil is termed as
PEDOGENESIS
Soil isformed due to the weatheringof Rocks

Erosion wear Tear

Weathering of the Soil Can Occur either Physically
Or Chemically Mechanical

Disintegration

WeatheringofRocks can be doneby
a Physical
Prepact or Grinding of Water air Ice or wind
Splittingaction of ice
Gravitationalforce
Plants and Animals

b Chemical
Oxidation
Reduction
Carbonation
Hydration
Leaching by Organic acid and H2O

Leaching is theprocessofextracting a
substance from a solid material i.e dissolved
in a liquid

If the soil is formedby physical weathering there
is no change in mineral content of the soil but if
its formed by chemical Weatheringmineral content

of soil differs from thatof rock

If the weathered material retains over the Parent
rock it is termed as residual soil if it istrans

medm as resportedual soilso ifif
it is termedtrantrannsnstss nsportedpportedortedsoil

The characteristicsof the soil cSizeofParticle
Shape Soundness Surfacetexture degreeof
Sortness dependsupon mode agency oftranspoependsependsuponp mo

rtation
ee agencyagency o

Solid Particles n

Angular my



Properties Water Air Ice Gravity Organism

Size ReductionConsider considera considerableMinor
bleReduct blegrindi Impact Abrasion
ion ngand

Impact

Shape Rounding Highdegr Angular AngularNon
Soundnessoffss sand fee of Solid Spherical

Gravel Rounding Particles Particle

Surface Smooth Impact striated striated
Texture Shine Produces Surface Surface

Polished Frosted
Surface

Sorting Considerable

Sorting
Vent NoSortingLimited
Little Sorting
Sorting

General Cycle involved in theformationof soil

Weathering
i
hh

Transportation Upheaval rise increase
ii in in the levelof

EarthSurface
Deposition

iii

Typesof soil
On the basis ofmodeof transportation
a Alluvial soil It is the soil which isdepositedfromdd

suspension in Runningwater
Transported soil water
Weathering is Physical
FoundAlongsAA the bank of river

b Lacustrine Soil It is the soil which is depositedfromdd

Suspension in fresh still waterof
Lake

cMarineSoil It is the soil which isdepositedfrom
sea water

dAeoline soil sand dunes It is the soilWhich is
transported byblowingwind



eGlacial soil O It is the soil which istransportedbyIce

f Colluvial Talus Soil It isformed due to transportation
byGravity

gLoess soil It isUniformlygraded wind blown siltsl
mlygg
i
rara
ghtly
adedd

cemenslslbiiggghtlyghtlyompoundyy or

Montmosillonite
sls
It
gggg
is
gg
also
tt
termed
yy

o as collap
esable soil

h tail It isfinelygrained calciumcarbonate soil

ofMarineOriginwhich is formed due to
the decompositionofplants bones of
Animals Ttqutic

iTuffsoil Afinegrainedee slightly cemented Volcanic ash
transportedbywind or water

j BentoniteSoil It is chemically weathered volcanicash
It consistofhigh ofMInitsmigiyyattIt is residual soil

posseshighshrinkage
andSwellingprop
low shear strength

It isused as lubricantsdrilling operations

9 I
k BlackCottonSoilO It is residual soilformedfrom Basalt
have excess of Montmorillott nite in it 9t is dark in
Colour issuitable for growing cotton

L Laterite soil O It is thetypeee of soil formed due to
LeachingWashing out ofSilicious compounddepongg out ofSsition

ciousciou com
of Fe203ee dedeepepeee toossisssii foundtiontioninnn hilly Areas

M Muck soil It is a mixture offire Particle inorganic
soil Blackdecomposed Organic matter
It isfound inMarshy swampy after theOverflowof
river

N Peatsoil It ishighlyOrganic Soil Which almostentirely
Consistof black decomposed vegetative matter in
different stages It is highly fibrous compressible

Note Muck soil Peat so it
4fmfÉas e river

O Loam Soil It is a mixture ofClay Sand Silt

P GumboSoil It is a black Coloured Sticky highly
Plastic soil
It can beformed either by Physicalweathering or



y y g

by chemical weathering

PROPERTIES OF SOIL
Soil is a 3 PhaseSystem whichConsists of Solid
liquid and gaseous matter that donotOccupy
Seperatespaces but are blendedwitheach other in
definite proportion which in turn govern the
Propertyof soil

Solids
Inorganic
Matter Liquid Water

Gaseous Air
Organic
Matter
g Matter

V VvtVs
V VatVw Vs
W Wut WS
W WatWw this

Pair I 1.2 Kg m3
Pwater I 1000 Kg m3
PsolidsPP I 2600 Kg m3

Wair Ww or Ws

Hence it can beneglected

Vair Vw or Us but

Volume of air cannot be neglected

Wsoil Ww Ws
but
VsoiFVwtVs

InsomelimitingCase It can be represented as
2 phaseSystemalso

Volume WeightX T

Va Air Wa O

Vr WW

V Vw Water WW w

solid
Vs Ws
x x x

PROPERTIES OFSOIL
1 Water content w Itis defined as the weightofwater
to the weightof solids presentinthegivensoilmass

W Yyxioo
Watercontent can beequal token but it has no
upper limit



w w wt t I

W I ww t Ws
Ws
w
Ws

Ws we
It W

W weightof soil

Water contentcan also be Reported in terms of the total
weightof the soil

W Weightof water Wy x 100
Weightof soil

W Can beequal to Zero but cannot beequal to 100

O I w 2 100 o

w wig
Ww
Ww Ws

WW WW
WW w w t

Ws
ww

w

I
w

Yw

w I wW I w

Note Weightoftt solid iscomparatively stable inCompa
olidlid iscomparatip risonelyely stable

to weightCoCoomommpmppapaitrrdoesisoiso tonon changes
with change in water hence engineering
Significanceof w is more than w

2 Void Ratio e c It isdefined as the ratio ofvolumeof
Voids to Volumeof solids in given soil mass

e Ys e o

VolumeofVoid Cannot be Zero for soil as it is a
2 phasesystem however it can be Zero for Rocks

e Us et I Is I

et I Urtugsrr Y
Vs Yy e

Volumeof soil

Void ratio can also beused to representdegreeof
denseness of soil
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*Foundation Engineering.

*Deep Foundation.

*Foundation on expansive soil.

*Stabilisation of soils.

*Sub-Soil exploration.













































































































































































FOUNDATION ENGINEERING

Structure foundations are the substructure
elements which transmit the structural load
to the earth in such a way that thesupportingwayay

soil issupupoverstreppppoortinrtin notgg undergo
deformation that

upup
would
ppppoo

cause excessive
gg

settlementof the structure
Here the properties of the supporting soil
must be expected to affect the choice of
typeof structural foundation suitable for
the structure
The failure of foundation may be due to
i settlement of soil foundation It is called as
settlement failure

1 Sliding slippingof soil foundation 97 is
Called

g
as shear
pp g

failure
gg

The foundation should be safe in Shear
Criteria as well as settlement criteria












































































































Types of Foundations

obey

Shallow
Foundation

Deep
Foundation

a Terzaghi D I 1 a Terzaghi Dt I
B

b Carries the load due b Carries the load due
to Base Resistance to Base Side

Resistance














































































































Shallow Foundation

Raft Mat Footing

Isolated Combined Strip spread

Square Rectangle Circular

Rectangular Trapezoidal

Deep Foundation

Pile WellCaisson Footing

Note AspersKempton
For Shallow foundation It 12.5












































































































a Shallow Foundation
A Shallow foundation transmit structural load
to the Soil Strata at a relatively small depth
by the action of end Bearing
As
y
per Terzaghi if I 1 it

g
is termed as

Shallowfoundation

Note Dpt I 15 it is termed as Moderatedeep

Foundation

It is further classified into raft Mat footing

b Deep Foundation

If D I it is termed ap Deep foundation

If D 15 it is termed ay Verydeepfoundation

In deepfoundation load is supported partlyby
frictional resistance around the surface and
rest by bearing at the base of foundation
While Constructing Shallow foundation in open
excavation the disturbance in soil is minimal
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