AIR-1 Notes

Pages: 283

SOIL MECHANICS & FOUNDATION ENGINEERING

Handwritten notes by

Kartikay Kaushik
AIR-1 ESE 2021

IES Master classroom Student



10.

11.

12.

13.

14.

15.

SOIL MECHANICS & FOUNDATION ENGINEERING

CONTENT

ORIGIN OF SOIL

SOIL-WATER RELATIONSHIP

CLASSIFICATION OF SOIL

CLAY MINERAL & SOIL STRUCTURE

SOIL COMPACTION

PERMEABILITY

EFFECTIVE STRESS

SEEPAGE THROUGH SOIL

COMPRESSIBILITY & CONSOLIDATION

SHEAR STRENGTH OF SOIL

VERTICAL STRESSES

EARTH PRESSURE THEORY

STABILITY OF SLOPES

SHALLOW FOUNDATION

DEEP FOUNDATION

01 -08

08 — 46

47 — 54

55 - 65

66 — 81

82 - 99

99 — 119

120 - 132

133 - 159

160 — 187

189 — 199

199 — 222

223 — 237

237 — 263

263 — 281



elassmate
Pate
P
] N
Spip M -» S
r 4l 0 Ngin o Loid neechamics (n wate,um LM‘LA
| [ aHonshdp 7 B Soid Lot untd an ol
A2l Qantifdcation &f soil ; Teot @ Conybruckipn ypwatesial b
Gl Liﬂ-g_-m.lu‘:aﬂ_ﬂmd Cald Strucdung W”M o Wiy we
5| lomnpackion By ol —» TgatQ SuppOort our Stium thuneo-
e =
-_w*.« (@ ﬂaxm@i&j? it helps vwn to Trd‘e/LP.E‘L.ei'
{‘?T He eat b g
‘h} @l Eggective chrgas FIP es, bebondout
JL@ .Eﬂﬁpngz 2 ergovimann e o4 Jas an >
w1l .
v,{fﬁ Lomprestibllity and Ceveolidation —= Test (L) Thkes Ba]
, ()] $naan shength et Soll
= rm{ Verdieak Cdresd
| L (Lil Enatia [vEar ihe -!'hﬂ.;w\://a T 3 O
' v t
! ﬁ/ iz ghnﬂﬂmﬂ&m&@w -
| @} e i Y <
'
@ Ovigin &} Soil
|
7:51#': b b a3 -
\//'
brad aced [ : ar : .
waH ey opianel | Spped | 5\19/1:/6/%} 0 W,ﬁx

| — | | .. e | j




- |

classmate

(@) Evreiom of vock due to wilnd ; Wade s J?Enc,aw-

(lo) Expansive ferco dde & £200210g wadks.

() Suddon chamgs in Aexperatind.

(o f)hf._'-frrm.lﬁ CILJ‘?“HEL il gﬂimﬁh % blont el =TT Eg;{'silnﬁ Chrogles

yodonts or wermsh edc.

(e) U.,.m,#m.j_-mm.ﬁ C n--mhﬁj.

2 g f.-’mr‘rm‘;i Lag piu{]i_&maﬁ

> P Shmacdud ad ok ammw Ic callod Gvnz:l.ﬂ.( aanam sta e duin

—swmﬁwmwmmga_{

Shape of pandics Aovmod ong a.ma«.ﬂm _yoiuaded, | m%ﬁiamdfm |

Y ) 7
,l l -~ (7 e

- M&mﬁ% Fﬁm 14t
L" F?m%&ﬂpm METE 'ﬁmﬂhmn%g_@ﬁ&ﬁ#ﬂ@uﬂdw

Sl s

{f: Hudsation. — ' : ; 1t

and Huse iomas yehiacp o -E'h!_f-hnﬂﬂimn_.




classmate
) Date
— Page

|

Caifiod Ayl

() Decigication — eaching ©f Sitd

NOTE: L

i

ond wasked oud e pyoceas \s ceiffed L.E’f:hc;hfnj:

T s pymeoas , yineral Comp

r“
|

M Oemical ving pvocess roaults w e

Penticlls O) Collowdal ¢1ze knswn AA cﬂa.%_mmrgﬂa_m kgolindte |

Tipite and Meonk vwiphiplonite .

|

i i
NOTE ¢ ~2 micvon tized powhdes hawe Lohealom bjw Haom 1E 1S called

r;FaM nrm;h‘;.ﬂa bud - theve Tc vio Cohssien Hhen it s callsd

‘. C'E.:.Lu -Sized ponhele II'

SPlcidde. Sun. M@&MLMM e m.-:x.m-\ r.sar—}'h, 1
g sepult Hnat Haww behanior ic ﬂ%{.ﬂ{'ﬁ:‘. Lrﬁym#ﬂﬁiﬂ.ﬂ%_mm

phescace ot sun fars fovees amd hWevee weodtyr cam S cjﬂu{ﬁrﬂmiﬂtg
a{;fﬁ?f&- e behan oy @3 rjf'a.:j.

4

Rypaldusl and. Toamaporked Soid

3Lt Heig W\ ois sl Porak at Hag Al €] Syl i ,J_j_t_lifﬂMﬂci

g ‘ .

Aialdual Soll omd "'fj it has been -hnmprm}fd_ hiqj-l:.\}lhﬂlr. wadthy ar
Glasier it 1s callud tromeperied Soil. =
—x Rosidual Souls Indwe betler evgnorning property cmd they bae ‘

;Lm'al.u_{r' AL <oil pondiclen .

A Lakadte 15 am evamplo of Residual Gl2., Black (ottem Soil
3! T trops ponied Coil bhawe savalbir ghain ponticlen owd Qongex daviund

|
| ﬁ-:LI Fr\-y..’s




—= e pesvylivig g Hag
' rl

- (Z)__Maginy Scik - Pepncited in Secl wirldey
{:f]'l ﬂe-ﬂ&u.m_i;aiﬁ:?_ D'E,{?E‘LH::':::!_ b‘:g%__ﬁl‘{.drr_.,mll‘"d'

@ Alacial iﬁ,}:ﬁm— i’gm.apeﬁtci_bg lco 4 glaciers.

’__ !N@ﬂi‘; L2 um = clay ‘lzﬁ.nnai_nf
| T ey totrfe s

:I L =TS um = st | _{

B TEuM =478 mm > Sand {

I|’ CM-%Rl‘.ﬁf&i
BOm - Bleomm. 475 mm - 8omm -i%mm-‘?. |

5 cdonle mw% e w; Poutdar |




classmate|
— e L

Date

Pune

It han (oNHNAIouA vemt holen awnd |

darpchion s much gheader taam Yool in He hezembal direchon.

T4 is feumnd W andd amd somd —anid M%Aﬂﬂ amd it 1S h%ﬁ,u!? U

q <
= Tt bas {epse yetag - : Vi : g

.ﬂnnhrﬂj Aand gl fmﬂ.rh'r;zml h‘uﬁjhj

|

T4 haa Fesii ijﬂnél (".:L.Ibar.fﬂj

N T2 paarsn-fabale i }".'H..Lﬂ.-:<>!.-— t‘-}ﬁ.:bﬂuiam

I _® micvafabric

[

o — _
Clusster
Ls macro fadar)c

@: 1148

2| Tk i am uwnatmtified Soif wiade by wwi-'}fng ser APaciéss

A The dapisit cavaldis sy ponticlen 0) dfyvend Slaes yvamging ot

| bowlid ov 4 r!ea.:j

5



classmate

|
| chayey cipr amd Cibhy cloyey- =

( Nete s fmwlﬁiﬁ"“

Mr,mmve Mlasn:

| Neun T@PIE‘AE.’ML& main. Lomponant

=L =

L | S

—"’!‘Eh&_cﬁmda_m_rmuﬂia %.&QM_L%Q_HMMM te

| pesods & o Q.:."-Eifrﬂ.-’ti'juukék

3 Sligan venistames e} vaswed day | e s "rz_ﬁ:.sfa“--’#- =

)

herizemtal b[.ﬁuxu_amd_[ﬂﬂduu.LmrﬂMﬂw by 1S Al ch,

Lo L Gregder wn hentizowdad plame as cevnpant vestical
i |
@ Tndasaded L
A Indurahen pweand -
_ TM__SQGLJ'.Aﬂ_\md_@_p_MM&* ' .
i —— = - i
IJNOTE Indubatien I g derm tuapd onh degrie @) Lithibicatien
J - Dl beation e Hhe cemweroion gl wicensplicdiaked szl 4..:
u ‘ o codimgmbaau yocks by perpsihy destruction yvew |
| cempa e on amed cewpntaHon - ) 'I_ .
@:_ Dictomacecous Eastin
# Diadewma dae manude. umicetl ulan. yaning T AAMUSAND »
2 Diatemdw ous Conih. isa fne Ught groy cept’ sechmendipniy
d—-&f}.['_'if{" &) 2Lt 1enan A@maanas {-’TJ: Sew o Fena 4 dgdeama |
(8l Laterdic <cil ———
4 Ladeqidac wlﬁam_ﬁa—m&d‘hﬁ marxgaﬁ_'!ﬁm s XDk | yewieald 5?
L cilita gmd aroumadodtion of Taom. amd alusmansam. COcides
r——-.:__'ii_'m_a_mci_uhq.i’_dlcprziri farmed from banalt
' 6
ol




- WS e—— — —

TMFJ@AM_%M&Q_QM i < pecl didy.
| = Gwa_j% i handenas wjHa padecge g fime.

pratdr umdox ceaditioms ©f excessive wgishung .

J- Té 15 highly Compeessi bl amd vigt suitalalbe Hfov foumd aticos . |

2 Mixdng lcfgs i nd gl , WAL

= U

"ZTE Mix tung o4 Samrlr.&iﬁ_ﬂmifffﬂﬂﬂ'

@ Hand Pam.

Lt Apes noE cﬂisinﬂ%ﬁak L, &uhmmggd_[utaﬁr_md Bvkexs
3 4

| Yarak reslstnes 4@ Pe'nﬁtmﬁ'%




| -
| classmate
Date . \I, |
A S S
| ,‘
i T
(T hnamﬁs'lve;c_Q@a: (Eanily Evedable) |
\L-:I [ L rd) -
I L occuna in solf &1 Lew Qe M‘q:mmgﬁd_tmx_mm ‘
_ Mot merillenwte- |
# 12 s freaded ot £1m2 45 wvedep 1 onen rJJC’DPJLﬂ}U?.* ‘T
i) ¢ pllapsing ol ‘
r ol Susceptible du Eruaf_d.mnza&_m_wﬁummwm'
(2) S —Watex Relationship J
Nl - 1
= Phane Dlagsam gk Soll
] A ~
Vo A
J
"VT/-E_VVE\_E« Fi F ]
‘V{I’okal \Fw Wwaked I g |
=Y\ \ s 4
4 /A
Vs 5o TieL | WE )
v \ Vi
A &0l )x %&m Yy g — phan A an pral” Aoy |
| Seil amd compi’pjtb@f._cln.}j; id ond called 2- phase &{?&bm.- .
= Banlc Q%éﬂjlé‘!ﬁ@é
(D] Waker content W= Ww
W :
=—= =
NOTE = Tuv Emvihen monial E'-’:gj}
w= Ww = Ww ‘
Wy tW s W Q{

= has ne wpPer it amd Afer dniy Soil it s zens).

8




|
&) Veid Ratio &= Vv
|
| v_g
|
2 I hos Ve iAppey Jimit
|

“‘-‘*i Veid yatio gf fine grained &LMEMMAEMM_—MLL%f—

| Coakse %mmal coil MMWM&W@_A@L

__Cane E?E.lt LOURAE ?Lumd enif

=

(31

5@3; gWSEC?%W*M-}

=

' f’u&.ﬁ-" 0-8 4 -9

l 7
il

@) _Poresity n=_Vv
| V

= { E S P e Limit i 4 1

= T poyosity is Widhe donsty v\l be foss.

,_‘i_‘ Dearot of Catunatien 8= Mo

o ¥ s VV
P Rordaycold, S=0 amb for stusaied sl S=1

=) fle N, = Ve
| ——— Vv ‘
|

@) fircondent R, = Vg = 1-S |
| -

@ ﬂuikqinjf_h[% Y-i- = Wromt !
| Vit |
|

@) Lnit wdg-hfqgsm_jg Yo = Wseoud

V.,‘.;a(»d..
—
9
| | |
! o S -1 4




classmate
) Date _
Pa
é) Uit wt- o water Yy = Ww =98] kNjm®
| ) Vw
l_
(® i?’n{Lum'E w@-i@hﬁil , \/p.-.l‘_= We
V‘ﬁ:mﬂ_
> Y4 18 oed aAs o daotiit & MUNbLCNL: o1 Soif, i-¢- ;d:...l it s
'SE_"]L\{’ i 4. A ht & D o e AN ¥ LS 8 . Lk A
Voliamie %@Lﬂm&dﬁ_wwmﬁ
A Sahuated umit wei = Wei gok- SOU
IRk 9 et Soll.
Vitiont
¥ Saturadtd wnlt wb will] be o famedlon 0 Woser cevdent
avnd _aa natesr cen demb \vicAs anes r Y_g_.gj_ doereanea
Bugyamd wolght — Yeub.
| ;
! \(DW% FC!'I'-i
F Yo XV = __w%(&w_ggﬂﬂ_% £olf |
" ' S
4 e
Vs _
Yjﬁ.ﬁ! -~ .fu:‘J
= i Vit Yos N = YoNs = Yy
fbfw b ‘fhmf__,#* e Ng = YV = TMJ
@ A = V(MY )
'\l -T_;an - g
o)

Ny

S0,

N+ YoV = Yo Ve

#Iﬁ];

(=Y )Vs |

10




NOTE | |

A sotusaded mijwwﬁ

|
|
_, | with capiblony wiader 1S net Sub . |
Lf ! o waktsy tadle 1S cabled Mm.&tgid_go_g : | )
(i) Wi ' - = Y
[ o = Yw

£ Gevprally foy wmormamde solds, G € é'éil'?')
3 _amd. fery Grgamic soil ¢  Gig E—EI S';’?:}

DEL] £ EVr AN Y B o Laetn

] ] Y g }
| { [ y
_ Qd"_#ﬂ‘uﬂ_&pﬂ;%“lz %&dxn-}tj

-“"Uud \'A!"'
b N
| |
A W= WerwWw = We+t Lo We
! == W&ﬁ w ‘ L
I | 4 !
[ |
!
@h \'d'l'u::' E\l’f
\._.-"'i v -
i f;.—,Lf W= Vx_.r-i"'lfg = (]-rr.‘j‘u’_‘-: = Ve = W
' | +e
e | | !
|
@ M. = V\f = EU; o e —




elasemate

Date .
Page___

@— & Vy amd M = & = M +ne =L
Vg I +e
= 2 = ‘Y\_‘,
| =]
- @) e S = LAJ’E'!EI <4 ___“H‘“
1 ‘\\I.
!’__fé_:’ h Mr )
c 5 wader || eSYw = w GsYw
Y 3 &
1 Soud A
| r
(Yo=  Otw(rtw)
- | +e
Ny = evio ( 1+£5
e~
[ +E
\ft = -‘B"w Ccﬁ_g-i' E!f-.-)
| +& i
i 5
[F) - Ay
W [ {r \
oS [ sea watir | Do Yo &S
M | X
= i Sotiet O Y
S ¥, = € Yo (Gs+ G e5) |
I+ ¢
—\___!.J
. ® Yeur=  Yu(bgte) |
o f
12




| &
YE-“." E (_{3'5 -1) X }
| (i1+e)
|
@ Y:i = OcYw = i
I [+ e | 4wy J
| v v % YoV V¥
= We r W 4+ | -’ = Yo /H‘w ﬁ-’n__;l |
i | YoV L g | ka\ s /
| ~
= i ¥ (i-ra) |
! | | 4w Ong (
i ’ —
@ e he _fgw«PacﬁN_ 3 j//f////;' X
_ Ppactien 4 4 7 7L
i ey e E’i —Z Vgtoome
: yisddlC . after compaction [
r wwil ‘ Soliers Tolk =) |'
Y‘i = E:"j Y —» Zean adp UC!.IG' '
' I+ wa, Pry donnidy. |
= 7 -
| Zey 0  aii Void d2 |
| ar a PmﬁmﬁawLﬁmﬂiﬁﬂth Cam ne ],

87 ik

L 1s 16 kN/m®

=

The_speagc graulty

gt colid pontid e} ol 1s 267 - Wadty condent of +he sol 1S

. (alrufnte.

13

|
l

1%e . Assuming Yoo = 981 KN frn

&






