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SO0IL MECHANICS &
FOUNDATION ENGINEERING

— The Pyocess of formation of Seil is termed as
“PEDOGENESIS .
—Soil i8 formed due o the weathering, of Rocks.
i Emsior\,/ue}m' 4 Tear
~Weathering of e Soil Can Occur either Physically,
oY Chem?calbf. Mecham'cati
isintegration,
—\/JeqH\eving of Rocks can be done by —
. Physical
> Prepoact ov Guinding of Waer, ajx, Iee or Wind,.
—> Splitting achion of ice.
— Gravitaional force.
—> Plants and Animals.

b. Chemical

— Oxidahion

— Reduchon

— Caybonation

— Hydmﬁon,

- Leaclru'ng by Ovganic addd and H,0.

Noke - Leachir\% is the process of extvacting a

Substance §rom a Solid matexial,ie. dissolved
i a liquid .

—If Foe Soil is fovmed by bhysical eathering,there
is no change in mineval Confent of the Soil bukif
iks formed by Chemfcal Weatheving minexal Confent
of Soil differs from thak of yock..

—If the weathered matenod vetaing over the Parent
1ocK, it is tevmed as vegidual Seil &% if it is fransp-
ovted it is tevmed as fwansported Seil.

—The charactevistics of the Soil & Size of Particle,
Shape & Soundness , Surfoce texture , degree of

Soxtness depende upon mode /ogency of transpor-
Takion.
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** Types of Soit

— On the basig of mode of tvangportation. e

a-Alluval Seil 2 Tt is the Seil Bhich is deposited, fwom,
Sugpension in Runing Waer”

— Twangported Yol (Water)

— Weakhering (s Physical.

—found Alonas the bank of iver,

b Lacugdirine Soil It is the Soil Which is depoited foom
Sugpension in frech SHIl waFer of
LaKe.

¢ Marine Seit: Tt s the Soil IShich is deposited, §rom
Sea Waker.

A-Aeoline Goil/Sond dunes :Tt is the Seil Which ig
Tronspoyted by blowing wind,




e-Glaciad Seil i Tt is the 361l which is toangpoited, by Tee,

$.Colluvial/Talug Soil 3 Tt is fowmed due 1o trensportation

by Gravty. Ok 0]

=

9 Loegs Seil 2 It is Uniformly graded wind blown Silk, SU-
Wiy Cemented by Calum Compound or
?‘lonhmﬁllonife ¥ ig also fevmed ag Gollap-
esable Soil.

h. Mawl Seil 2 It is finely groined Colelom Corbonate Soil
of Maxine Origin which is formed dueto
Yoe decompegition of plonts & bones of

i Tuff Soil: A fine g'mi ned S((ath (emented Volcanic agh
trangported by wind or waker.

j- Bentonite Soil 1 Tt is (hemically weakhered wolconic ash,
It Gonsist of high 7% of Monbmonillonite,
It e recidual Soil. Tt is highly plastic
posses high Shain
and Swelling prop.&
low Shear Stvergth,
-Ttie Used as Lubnconts dailling Opevations.

K. Black Cotton Sai ¢ Tt is regiduat Seil formed $rom Basalt
g have excess of Montmorillonite in ib.9 is dooK in
Colour & is &uilable for qrowing Colon.

L Laterite Soil * It is the type of Soil formed due 1o
leaching (Washing out™ of Silicious Compound,- & depos~
ilion of Pey03 & Aly03). Tt is found in Killy Aveas.

M. MucK Soil: Tt is a mixture of five Particle inargonic
Soil & Black decompaged 0vgonic matter.
—Tt is fovad in Marshy/Swampy /after the Overflow of
niver.

N. Peat Soil 2 T s highly Owgonic Soil Bhich almost; entively
(onsict of blacK decompoted Vegetadive matier in
different Stages. Tk is Wghly fibyous, (mpressible.

Note : Muck Soil + Peat Soil ——>Cumulese Soil
Found Near the mnver,

IOF 0]
=

0.Loam Seil ¢ Tt is a. mixtuve of Clay,%nd &3Silb.  F

P. Gumbo Sail: T is a black Colouved , Sticky , highly

Plashic Soil.
— Tt (on be formed either by Phycical weathering or



by themical Weathering.
EifE
** PROPERTIES OF SOIL ®
— Soil is @& 3- Phase System wshich Gnusts of Solid,
lictuid/ ond gasenus mattey that do nof Occupy
Sepevate Spaces bub are blended with each other in
definife proportion,, Which in fum, govern, the
Property of Soil.

—> Ind¥ganic

SOUAS— Maﬂa)’ Lchuud —» Waker
brganic Gasesus — Air
Matter Makter
= V= Vv"’Vs
V= (Va+Vi)+ Ve
W= Wy+ Vg

W= (Wat+Ny)+Ws
Qm‘ry e .2 K%/m3
Cuaker 2 1000 Kg /md
Poolids 2 2600 Kg /m?
Waiy £ << Wis or W
Hence, it con be heglecked
Volume 04 aiy connot be neglected .

@' 5]
Weoil = W +Wg &l
buk,
Veoil= Vis+ Vg

> In Some limiking Case, Tt conbe vepvesented as
A-phage System also.

Volwne Weight
~ ~ ~N
7\( Vo Ay Wa=0
Vy % % Wuw
V l Vu Wokevr Wy (R
Sold
Vg Wg
W i JL K'4

** PROPERTIES OF SoIL
J- Water Content (w): Tk is defined as the weight of waker

1o the weight of Solids paesent in the given Soil mass,
*¥

= Ww , (60
W st

— Watkex (ontent con be equad fo 2e¥0 bub it has no
uppexr limit.




W=HKs DW+1=Ws +1

EifE
W Ww o
[=]
Z W+I1=WpntWg
Ws
== N.
Wge
NS = Nl *x
14+ W

W' > Weighk of Soil.

—Waker Gntent @ olso be Repotted in terms of the total
Weight of the Soil.

W' = Weight of Water = Ww , 100
Weight of Soil W'

—W" Con be equal to Zero but (ennot be equal 1o 100 %.
0 <L W <1009,

e B = Be = By

W K+ We "‘\”/wu + N%Jm
w'= 1 - W

I+ 1/w I+ W
W ** o ¥

W
I+ W 1—w"

Note & Weight of Solid is Comparakively Stable T Compar—
180 o weight of- Seil ag ik does ot Chonges
Wt Chenge in waker, hence engineexing
Significonce of w’ is more than ‘w"?.

2.Void Ralie (€): Tt is defined as the watie of Volume of
Wbids fo Volume of Solids in 3ive/n Soil mass. _
Ei4E
_ W *% 3

V -
S

—Volume of Void (onnot be Zewo for il as it is a
2-phase System, however it (an be Zevo for Rocks,

e=\\//L Seri=W 41

s Vs
=Se+1=WtVs =V
VS V.S
Vg =_V——F—>\Volume of Soil.
ite

—Void vah8 con aleo be Used fo ¥epredent degree of
denseness of Soil.
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*Stabilisation of soils.
*Sub-Soil exploration.
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—Struchure foundabiong are e Subdhuchure
elementg which hronsmit the Shucura) load
o the earth in Such a way that the Subpo-

ang Soil s not overgirecsed & not Urdergo

defoymohon thod Lowd Couge excesgive
SeH(e.meN‘O'b the Shucture.

> Heve, the propertier o the Qubpmting soil
must be expected to offect the Choice ofy
type o Shuchural foundakon Suikeble for
the Shructure.

—>The foilure of foundakion may be due to

(i) Settlement- o Soil /foundation (Tt is called og
Setlement foiluse).

(i) Suiding / Sipping. ofy Lol foundakion (9 ig
Colled ag Sheow failuse).

—The foundahion Shoud be Lode in Shear
Grikevia. ag well ag Settlement Critevia.

* lypeg of Foundakions

Dy

Shallow
foundaehion

Deep
Fowndahien

(0) Teazaghd, Dt &)
B

L) Corrieg the Waod due
o Base Rediskance.

'
frrrrt

(@) Terzoghi, Dt > 1
B

BClornes He load due
fo Dase & Side
Resigtonce.,




Shallow Foundakion

v
Raft/Mat Poolh' ng

v v ! v
Teoloted  Combined  Stip  Spread

:

Squae Recl'onaje Grewlay

. .
Rectongular Tropezoidal

Deep Foundakion
v ] v
Pile Well/Caicson Fooh’na
Nole ¢ As pex dkembphon,

for Shollow fowndobion, Dt £ a.5.
B

©)8halww Foundakion
—>A Shallows {pundokion Tronarvit Shuchumad Lood
o the Sl Shada ab a velahively Smoll depth
by the action of end Beaning.
—>As per Terzoghi if D¢ & 50t is feymed ag
2

Shollow fowndakien

Note ¢ Dt =115 , it is teymed ag Moderake deep
B3
Fowndakien
— 1t is fusther Clacdified into Raft/Mot L fonh'na.

()Deep foundakion
— 1 %‘_ > 1, ik ¢ texrmed ag Deep foundahion.

=T Dt 15, it is feamed ag Vewy deep foundakion.
)

— In deep fowndakion oad i@ Supporied powty by
frichenal sesisionce agound the Suaface ond
vest by bearing ok the base of foundahon.

—>While. Gonghucking Shallow foundahen in open
excavahien, the dishirbance in il ig minimal.
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