C.V. RAMAN POLYTECHNIC, BHUBANESWAR

CVRaman Polytechnlc

'-H]

LECTURE NOTE

GEOTECHNICAL ENGINEERING,
(Th.2)

SEM-3"
BRANCH- CIVIL ENGINEERING
Prepared by

SAFALYA MOHANTY
(Asst. Prof. in Civil Engineering)




m’Aug,

ko Geoggesnie pt EngdngeRING

(12 mQ.rks)
. Oriein oF SoiLs

,go‘i V; cL ”nootcmaua occ,w{nwgy wncon golid ated, oascth
ook ‘pnma@ﬁt aboe e bed nock. -~ Tevzqgl\y_
Karl Te\rzog'\\y — Hedhon 0.6 Gl Melhowcs.

ol W duue TO

Omﬁ‘wv o{) l

' v
/Wemg o} nock.s .@@:ompegg&oh ol Pgomic
& et

(d\fda\“'b afEon . (r \ R .
4 . ‘ Ovgaic Splils u
(inovgamic soil) 9 or ¢ Lmu'lOSSDQ‘;LQB)

Ea 1 ¢ nONQJ.JSO.’Y‘\OIL-, Sormae -7 .
d° d 58: e o, e ke, peak

e ol stk chds.

> Weaonﬁvaa ‘06 Rocke.

(;Dl-\ézam}t \wrea}okemwa Chermicol wta%mi%
— dre 4o P\amc,odt ellects —duwe PO Chermical addorag
a) tempenotone Chamae Q) gocich okicom,
b Alshostori, (8";““&“6 adkion of b) Canb ornatron.
-&_(ow'ma w0oEN B wind) <) Yy dnaki on

&) o .
ice ,nairn., Po:rwb?xabt‘oﬂ of plant noSty %OL’“ as g
— Produczs 3oils Like greveb sond., - producs 7ol Uke @1(8)

- Por. pic;u\sbtc e 8 Ploua&c gilt-



g geol ogiccﬂ_ Gy cla:-

2) ijﬁneﬁ,‘m& A&‘
+r,
% GhsPO"’f:aHon ' /
¢ Jeposivion, /\

/peo{qj@mes'\s : F ok a procexs 04 \KG"L’YY\Q.{IO?\ Ol’) 2ol

> gnavaorﬂ:od:ton o-f- Joul -
s w due to —
0> Wind, — Acolian Soil # tnomspordted. % dapesibal by wind
b) Woadkerh — Alluvial Soil : Thomepornted. %3 watn & depositel
< %1&0'\,@91 — Glacierdeposib + Jgnmpoh;’ced % 8[0.{1@5‘1 niven T
- Portel % deposibel by gmw%_
L acustrine  Soil - %nm;ﬁoavbai % wecken % @%,Ed i ladkes
Marive Soil :- ‘f?‘hwnpo'rd:e;{ % cookon &

% @lomsificatton of Zoils.
) Renidwok Lolg. 1 — goil wolech narmaing ot o mean bk
CSeolevﬁ,—avy Soil). panerrt nock.

b) g?\wn/bponj:ei Xoﬂ - ’{??\GWV-"POTU‘:@L C"*”Ca- ?Um pcme“fr{s ROk

> g@nce,o o\,o’ctﬂé o the Yoil Panticles :

@b Hunhoce porce

Suvfoce Foree.

Body Fore
e » PhOPO“ﬁO“ak to mas G I s propontioval fo Sunfoce
| one
G Byt woight i & 5 cahesion, electnodherical s

L:\'\) ’{7 Lb PMAO’YY"\Y\O"* \}Y\ 571Q1U6\, &ga’\'\(i Q‘L)\q‘b ‘Lb PMdOWT\Q‘Y\'t L Cl-aa
(G/(- L”ethMJ\OL;_}L W Yrooim
wrknoled bbb sunjpce {once )



grx e cone og 81\360 eonl Lot bo{i& ,()am_o, ard. 3unfoce ﬁ“’l& =
and. Q(LU.QM@ tm{)o‘?ﬂ:&“ﬁ{:-

9@0330(1&71 Thold, mavnes of Dils
 Block Cotbon gl (Be el )im o pesiduak clagey sl
—-%8'%% P\,o.b‘b'tc
*--mc,%\)\.‘t} %A‘W'L j’g,QQJU,L

ISMWKOS mégnw_ 06

“ [\Ooiﬂ’t‘mOY\nOﬂ\ te, ClCL WWC

A A
— ponertt nook s Basath o Ty

n FLoam — O . oJD gomd, , 8L 3 clag
3. Moo 1 — & 8?\@:\/@1 rraxed,  with hed c]aej
4. (Beﬂlcowv'\lzez-ﬂ a ok.@omm?@&@d, ~voloamic GUQ\,

— c],oaeé, 80"\1., %3% P\be'tc,%&g:}@gg comten, alkords
- beYl%'O’YVHSQf SluJ\Ta LA COVUQQL te @huu-,a /Frluu:'\”

5. Vonued, Glaa— cortoind  alkornake Hham lo&jm oi

—

2ibt R claw
~ Locustnine depesits, , ::—_T_wb
6 Loess :— AAeollam doposit, cler
” — cConvdbaing gl z%ep{ pcmtwtu,
) —-Loemk-bé conanbedl ba,@u:od porticles .
) = Goend dirmes i- Aeolorm dapesit
L — Pmﬁ,clgd Fge w  Same.
3 o Qlawnus - Tabh dacompesed. onganic 10t
; _ mﬂo?\@\om t nabene (amovphous X cyatnlling
3

9. Suck - conAnins .&Lm lhe“’\é,amic Pouwlxd;m wi 'k MD’"\P@A@
@9\25avxic, waeria,

— Hack i~ colgun.-
5%% CLLCDW\fPE&QOL G"éamc oo

— %&MOM o  natung,

— Jonk browmn o bGlaek calsuon
~ bod Odoul.



" g .- O,_YY\CU'\\A,AIL% clﬁpeail:ei sl (a vnom mode O@,Pg_,tt)

2. DEFINITIONS & PROPERTIES OF SqL

*@mh% fock unaked oAl Lofids + UL)COEQ?\ + ain (3 phase syl
%Jma tokunaked ol : folids + wakdn. (2 Phase s\;sbe'm)
@7\6 sl 1 olios 4 cun

£ %fno%m gl 1 Zids + waken 4 ice +ain (4 phove gagl:am)

™ ' T K

Vg — voluwmae 06 olide . WWa, O‘}J;z Ve |

4 ~ “

v —> Volume  of 20, _ , |
N

W Miw | weacken ;

Ny —> voluem e 06 voiols. A cotids

Pl\_QGE. D' T Yo

Bock 'D'laamm
x Voud Reatio, e

e = \/V
S

@mée, e rnone  lhan 300 ik Cm\f\f\awe ey vakue (no lmit,
— Yo\ coarse 8nm—ned inl, @ < i 5@%&%‘
o 8ha)lmeci, gl , e > 3@%%
- TJhe @ o] O gl i é&md)a roore. Yhom b
of o;ume,émcﬁcmpk el

000 %
Y avaval
Q00 |

Daaomal arve
Cubical arvoy aac 2 4

(loote sk state) (densest skute)

e-max = 0‘9‘11 IemOX = O‘SSJ




#

7

* SPQC“JC"C Qm\r@ of Soil Solids, 6

G = ,\65 (pune  wakan)

LY

Ao cotled. ‘Tnoe QP@/U'-{T'-C 87\%1?(@ 04& ﬂ)

gan goln, © 1 2.60 —2.%5 5@(\9}1%'
(]noﬁacu\kc.)_

% Marm Fpocthic Gronity of Fal. on) Bulk H. G, of eail
(or) J‘élppo.hcwl’: ?pw&u: @‘no\u«?&j Dg) 9@,“1’ G, '

ge’l Ohdna gﬂ;‘l) G = 1;&__

e a Pmﬁcxaﬂ% jok cnated gil, Gra = “dxw
Jon o ety tekonoked o, o = "ﬂs{ic

e

ge’l cevnent @ —

SMQ Zp- éﬂam% , 6 = 3.15
%Ppmn‘b Sp.g‘n(m&%, Gy = 1.944

ge?l co_me“f‘-JC') Xs = 3150 ‘(&F/m‘s

Y4 = 1440 kéu@/wé-

n ~ 44%

Impo\r{: art Rel ationshi ps :

+
Sy 1+e S (st% -

2. T = duw (G--}-QS?) o

1+e . )x
6. ld=(1-Na)lnuG
H—e 1+ w6

1.




/

% Jotunoted wnik weight of  Foil , Yset 4-@
d+ w e Lulk wnit we;,dﬁvk of 2ol o gatunoged
o, = Ysat > ¥
Sen Pm% sokvoncated 2l , Youk wee ¥
Gn ekl satunotol sorl, wse Tsab:

%% it ui)eiév\rﬁ‘ OI’) goi-[.-, Y.

v

5f—L— c o be s ed, ‘wwb?ed‘dwa o%) Seckunabcoy,  evel 06 3ol

% it weignk 0} Eolids, ¥

’X S = WS
Vs,

s Bubrooged okt Waight o Gal, Yy o ¥

e w  the zuubm%@i Wk of  geil per ot

Tsat *8710«“33 {M@_}

Tt - Lruodomt *WQJ

ol c:JD gl
Y,s \{Sa,Jc’ "Yw {

@Aug, 'gw{jmm e WQ%H O{) Foil L Lased  om Aﬁ&mad& thﬂdpl&.
"’J_ONDP\‘/ a Rttt D SRS

- Yoo = umit wu‘(jqﬂ‘b 015 W aten,

N = 1 /CC. - 1 ",Uon‘/'r\‘\g = 1000 k p/mg
v 3 4

J = g.g1 kN w10 kN

) _ — ”

0 1¥s > Ysure > Youx > Yotn?j >

T 8@@& 1l Bs MYY\O.KY\S a  teretord

¢
{



'X‘/DONOS?E , YU ( atso  called. :/Pehc,eﬁt-’tﬁe ‘u(v'xo{b’)

n = W ¥ 100
\Y;

a8
@&W\a@, : O < M <100, (\/V%Oﬁgoﬂ; am :F‘O) .

n = €
1+e .

X @.Qﬁn@@ 06 Lok unatom, Sy

8\" —_ \/W

My

geﬂ o gcutw\aj:eci gl ,S‘-’ - %— x100 =100 (\/w -_—yv)

/Qov@@: 0 £ Sr L 100 %

ac —_— \ja_
Vy.
Fon o Rakunoded ol , o = O =0 (Va=0)
\y
g@\ o gé& ; Qe T Yy = 1 (\GL:V\:)
Dt "
’ /Qama_e 0L a. £1
"X" o./O QAT \)G’Ldb H (“(La_'
- Mg = Ma_ y 00
3 v
_ Fen o Bakunaked &al (\’a=0),"’\a:0
ge’\ o Oba ?o\l s Ma= M (szvvj



Ge + S = Vo + Nw

VV V\/‘
— \_{i_tl‘""__ = VV =1 .
\/v \}V
Qe + Sy =
Y Vv V '
ln.ac = N

We > woeght of gelios.
W o= W + Ww (WCL w mzﬂbgdﬂe)

bad .
W, __946:}“9@«8% O{) gl i d?-a, comdition, | (:W‘S) '

% "Wakten Cortertt, o

W = MWw g0
Wsg

Ten ol% 3l , UO:%y\QO =0
s

g@n o Bokunoked. ghl, W>0-
(i-e, wooten Covvtm”i?lcofkoﬂ/e " vokue 87\@6@7\ H\ﬂmgmo
Homekiomesr >100 % 5 Jormokivees < 100"/0_)
x Bulk wnit w%%t of, %oil, § _
b s the totod w@a‘}c\r of ol pen unt volive

ol genl.



«g\’\ a. L&'YV;.'}: {;\r\mg_ .
oo
dk%hqm) ? o
leAr  tolke %:1e€ voaken e
e= solids, 1
Ve
-~ ¥ T

(4_') \/5 =1 , _‘C}'LQA’L Unit ?\'msa diaéhqm .

-
= 2.8
e Jo e M g8 e mdaix"wkjg
o= Yy = e
N +e

Sr
VWS Ve. ¥ 1. 6
:%cr=EéL
® 90 derave \{—— ¥ G+e§
\+e
1 = w _ ¥eWs 4 Yw Vi
Y V.

= ¥4+ Yw €S
D5k 0w mov
t+e.

= X = §G+e9)

. R
o

’Be{)ene OomJFacﬂoyL \74#@1 Lo vmpackt om,
&, de ’ WS 92515‘.2_5\/\]5

ml 71; T
QN VQ
Y% |v
waken Ving |
¥ v
Solds Vs
hA

p}'lCl.SF_ Di%ﬂqm



VQ. — 1—}-‘@2 !'e v O( (1 +e)
Vi 1+ Ch

T4 = \A\{f = fd 1

.’\/_?‘__ = 'Kch
Va Xdz_

Due o ompadkton , the vord natto o) a gl ed wced fromn

1 to ©: 6. w"\cut "1,6 the D/o VOLLA,’YY\(L Lsrs .

Vz — }+ 0-6 — l‘é
Vi U4 Tz
.\jz =0% \Ir

vol.  2educed o BO%.

LR

ol hadused. ‘-a 20% = voluwmme leM s 20%.

v Jo Fond Waten Contert of ol :

a) O\)Qf(\.dl\-aiﬂ’\fzg Method,, » most accunate mothod. .

by @dcmomo)ce?\ Molhod » con be used anly i€ 'G’ (s kmown

&) Sorad. bakh ,moJU?\od,-} C[)-ulc.k -{SLe/LCi, W‘Q’H"Oda-(apphwc. VOM@),

4} Coaldurm Conlicka rakhod > cLu,LCk mokhod.

&) gon/.;onw bakaﬁ& mebhod > o ‘{;T-Yxol W ok O\Lg{)ommt ob_PDGf\A
bhelow G.L

a) Ove;n @néj{mé mg%(iwod '

_ woek soil .
[n oven dvy soil
\ / Lov 24 kow\s —_— )
W Jl‘_tmug 105°— 110 ¢, i _/
) —> wbr ofy uxk goil o = Ww x00 = WoWg o




by Cahcioarn Canlrnde methad.. G,

calcium canbide. ——— acetylene C(jasq\

i (CqCa)

web soil.

{ e n dronad,
oqmoumft % M@{ab‘r\@ 6&&3 P’”Ddux,eo(, s v Cjbb P Opor on +0

w3 ackan corckexnt 0{) gl .

D SOJY\OL ‘/Ba_:\dg\_ YY‘\Q)Ui\Od |
g-ﬁ, o onude mrobhod wsed the

wet sev] .

4;'@,@.

A) (Pg o oneken Method.

T B R

Ceolli L |
W Ws Wy Wg
Mosken,  orkert, G == | Wa — Wy G- — 1] X100
Waq — \1'\/’4_ G
» | | |
(3 o o .é-m(k gpe,c)«,k'»c g?\owﬂ'd ;6 , w}%e seton ol vk alinen

U ooith ci)ué 3ol

' G = e TS
N | (Wamwn) — vz -we) sl
O @ gO -ﬁLY\GL voluvne. v

U

() | Ve —2 voluwne 0{’ wa oban dAAPlALp_@L
© G dug sal n imencsd thon

“ — AV ths =\ (\;Dl- 06 30,&0('5_)
hY4

{
® A’{) Pon“mﬂla badunaked ol e framennell

\_jgiis | @ Vdis = Vg + Nw




® ’Pwuwua gatwnoted  sorl eoith wone Cow&vg,, bher

Vaic = +otad volurme o{) gl = vV + vol. OE) woar

¥ go deteaynine —sitw Y4 and, e

48] CJOTLQ, Guutﬂ}'o)\ Mabho&-% ,Bu/'cba/{f{&, *G‘l C,/]@g L)’h\ﬂ"(cor]'\wl\l@).
G gomcl /RLPLMQ’W\U\% method —> Suitaisie «{em owﬂ gl

e Y= W
COTIQ , ‘ [ If.‘, v
4 ot S .
catke » S Y4 = ¥ — \{w o
R 1w +e
AR
IZ‘}‘Aus,
TUESDP\Y
P
i Nao = NV Nw = N
6 3
V(l—\— N = V\g
Vv = ¥ 4+ N v
& 3 2.
Ng = N—- N, = Y
s VT S
ce=N  _ osvy _,
\e o5y —_—

2. ¥=18 glee. ok Wy =5% s
€ neroins  oondbant
Y, = 9 ak w2=10%

= Y¥_ = ¥= 3d (14w) = Y06 (1+w)

1400 (+e.
o Y (1+w) (e W consbomt )
e = .05
Y2 b
Y, =1.€€6 5[&

e

—_—



Yoluwne OJD gl = wol. 2 S’aw\/{)leﬁ. 8 (7

\/5 25 -

dodak ok - of wl =% K.
aWokan odded = 002,
gojcol uoef(fj\dc W= 0.2 %
3

Nol, o oy =10 (initlal volume ouma 0 be

COY\ﬁbaWb)
Y = W . 0.2 = 2000 Kghw
v W Léaj
Yg, = |bOO L?j [
Y = —
| A0
lbop = 2000
10 ,
w= 0.25 = 25% (me‘)dmod, w vakid o-nb b

N nemains  congk - aflten add&“a’
@ wo:hzi\.:)

Jodial u:@'t(tj\dc, w =018 kg, N = o Ve, ¥d = leoo %/mg

Nl = Ws W= WG + W
V.
o Ww = 0.02 kg
1600 = Wz = =3 Wg =0.6 l% (wakeoy prasont ond
-ty
]S

ok oddad,  cdaiirorelbe, = o0-0n by, _
| Wew = 0.0 + 002 =004 %

O\
Wo=3n62 g V= DUy bb o, A=W 5-20.366

6 =263 3 e=2% =9



o =
wd,
@ = w & O 7 %2168 *_‘96)
Sy Sy
Y =W oo 362 . 140 gl
v 26,. 66

1 (2.68 + 07 52:6¢)

i+e
+e
< e = 225
Sr= 0.7x2:68 _ €3, 4,
2. 25 —""
Ao = Wel . 20,35 . o.g95 Glec
N 24.bb
Yo = Glw
T+e,
e = 2.25

e: LOCJ\ — -_— O-lg’ -nr‘
= Sy X287 . Qa.52%

g. w::_gq*g"/o , Gm = YSOJ& = 84 (go‘d A 20*'1;3\.&7!7@9(,)
oo | '

e =wG _— 039306
o
Tsak = M@i‘f‘l
Vte .

1+ 0393 6

©=0.293G6= "0




10.

Ermbankmeot
Ya

Ydo = |-656)CL

g&")\' row
PiE, v

=175 glee W = 12%
= 1224 :
- / V2 =1000 wts
Vi :?
Yo = 8 1. 75
= = AY, > 1glee = 1+ton
4wy 012 o fee /o
\JQ_ Tda
= .57 .
Ny = D65 yiooo = 1056 vt
| @57
go naite wh G c{i\om Wy > Wa 2
(\/\feja’\f\:- of watan o be adolod, = Xdy<w2,__w1)
= 1. 65X1000xI1000 (0:18 =012
alcc ( )
= 049000 k@ =99 _tons
“[EOMWD - bbb Feranck, = 1415 \dﬁmz 1. €2,
g wE = 6. we = M4,
b % = 9 v oD TR
Vi = 9 * ' &=
¥z = 1925
b = b 3
Y1 = 184 d = 108
N2 . dda
Na Ydz .
Vo =125 100 = 14T -
1. D& ‘
%: D{) “truack loads = 7 = 24.6 mo.g = 25 voig
(=)
B dw=1m, &=1 ly_ da
i e Ay
Givent e = 05 Sy = <0%/s wokan A
" d,
s = dw T
Gl\l SoUuOUr ds
Ck\l —_ u_‘,—.. p— !v25m |
0.¢ — B R
Anea.



dagth ol verdd , dy = 1:25 m .
_ dv 125
Q = = d¢ = O5® == 25 m
ds

SOJUO,L dap\im o{) donl, d = Ge+dyv = 375 m
bacod on  Unib Phase ,Diaéjmam.

Q{ueﬂ; OLQ,PH\, o%) wakd =1 m 1 \
| oA
.Sy = G FEx0E =04 v %"’}
LoadER o5 | ©
lee = l+ros =H5m. X
64 ™ a‘&@% o{) wo ok oL wnakes  bSam chz@%k soWdls 1
_ |
OE e BO% Soctu;nodceoL.
%QP% OJD ol = :;‘i i = 375 m
iy n= 40°% , G= 2,5, W= 2
n = 2
1+
Q = . — O-S = Ov6606.
1N {—0O:h
o WG = w6 (& fuib ks cnadtiron).
Sy
W) = -2 s 2(3'60/0
37(1»5
I5. Yd = P G
1te . .
= Y = 5 e

SJOJ{_Q‘ Xu\) =1 “h’Oﬁ’TY\.S

\dcobwoabmhbeoo{dﬂi%a&wewamh@m

WP
— 5% 100 (26:6-12)
oo
— glgg__%or\s.
S Y

i6- Ffok Cao be void nabio ok i oeased, volume 0f 2ol

Vo . (+Ca

N 4 €4

—-———lhosﬂf‘— = ‘the:_z.'—— % e, =005

N VA0 b7




Yok w3z be woken wntert ab nowased. volure,

G = UO,ng
Sr
075 = R Xx25
Sy =1

ANd = wWg = |8% 3

Total vol. og m Vo= 5 = 125 o

W o= VW— W = GO
_— > X'0oD * 100 = , ¢
g, 135 A_ij 4 /°
2 = WE > 620446
Sy
Vsor = W = FS  _ 55 glee.
N 125
Yoot = Jw (Gre ) => 156 =1 (640,446
e ' |40 446
= 2,077,

e=0.a04G= 0.92

N =129 C‘rﬁi)-
AW o) waken odded. = la5 —i35 = 608

Yol o) waken = Ww = 6D _ o4 fee
Yo !

~ol. ob verols :\J‘ol- ob w azen odd_ed_
= Yy =60 oo .

oV = 125 — 60 = 65 o




Q looa OB O\mijgdm[ %Mﬂg G=27 & wb:ag{ cotth waten ok
1L Og 3ol ﬂ“‘fwé b PT\J{JOML{, NWhet o Y peat wca(i_jk{—'

o
ol AMNEAJ . d’(’(" ‘
G= s = k= 27 glce
Yoo
Ys = Ws SoVe = Ws _ oo _ .
Ve s % - = 37037 c¢
V =1L =i000 et = Vaw = V-—Vs = 000 ~37.037
, =962.
Yook = MW_ o Ws +Ww . aoot Voo % Yoo, %?
N
v v
= 100+ Y62.943%)
= 1.063
(000 Jlec
!6&‘ Ao
SR

Q 4 04_ i ?0& o gp-an- 06 griadde  ow 2'? Md vord, nokty A |
6.2 SHs Sp.é‘n. of S Wk B 1,083, caladdate.  Lat ol +he

G= 271
= ¥owt. ¥s = 2.7 sglee
- O.%.
Yeatr = Jw (6+e)}\2 N ( volid oﬁ% b e womten G wsad |
(+e ’
G = Vg
Yoo —3pww LTI YSeQ:I.ogxq,g[
Voot = Wt Ws N Ng 4 V¥ sea woater T gl
v -~
= 1 x 67w + €. .5 x 104043 Vo = 4
i+ o Yw =¢85y i

- V = ite | phase.
=g X27x\ 4+ 93X 1X10, 10473 '

Y4+0.¢

= 19.206 kw/ni




Q

E

Tha  onare o o Qm?% fppemarneken W 00498 Ky Loken . to
ww\)\g&@)ﬁ .JS.U\QJJ with w2t L HE e ¥ ourd  do e T2 %
An oven driedl gl of e 0098 ]% o oplaced v e
pperameon i ok 4 addod B il He  pgomomokd ol 4
dovok max w pund 4o be (1683 b Dekwrrine. 7 el o

Jorl Pmﬂdd_u

W= 8498, wo = 0.198 , Wz ="'B53 , wg =528
o W o), oba 9oL
o o= Wiz — W - D.19% - 2.2 T Wiy
(wz-wvy ) — @3—\'\14) 0-198 — 0.125 T 0

A ol o 018 was cooked with ponafhing wase  omd the
toba) mane  0f sl omel wane  was howrd 4o be 7005, o
sorept woow Umrmersed v omim ond the ol ol waten displac
was  Apurd o be 358wl Jhe mans 0 e goeple withoot
wonoc  wok S0 4. occdwaden okt ol bhe  geil was ey,
Prokorering. bl K c)kmva&@ don deraity, woud fwAD  amol hagnoe 3
ot adimm Tk f-gn- o) gl Bhids o2 207 ok vhiaok o]

0.
WO aub €9 . £

355 % 4 ,—E——-——GCFS—XJ_E_ +&

—_—

9.7 g,
fWe,Lalﬁ: 0 wam = 700 — gap =10 g

Q’ami{g 0f wone = :Px 1. = . g9 8/0(;_

Nol cirre ofD wone = 10 = 11,236 ¢
’ 0, %9 '
Vo lurre, o{) 3onl = vol of  waden O(wpl&(mﬂ - vol of, weoc
- 355‘[[ 23 = 34{8 17 Qm
Y= W &gy = 2.007
v 34377 3/cc.
w= ¥ _ 2007 17 glee
e nlv s lag -




IG‘S"'L AL’S)

SAT\JRDA\/

3 SOIL STRUTTURES & CLAY MOINERALOGY

—> F-K/Pes of ,S%Yuc,lru\reg

Lo 7%”&0\&“‘1(* S)lc‘)\uolrm —> n QYGNQ{ & coarse Sand,
'"plne, savd & sk

1 S}mﬂ
o Sho comb  ghnuckung, —>
2. Hlocdherd sbnaw kv —> I clays

i %PWQQL sk e —> 1N vermouwlded cloys

5. C?omb%w\ﬂi Frunck une, —> WM 5ol eixbures

gi i é é densesk

loosest Cd/'bmad"\out Pﬁd‘\""‘ﬂ)
(C,UL\D‘IC»C’\\ OJV\O‘Y) OCpein = O35
Crnox =09
§°°° o 00000 . . . !
% % — \/% fovw Wve o VLL"LWM (@MMM L
o 00, 4 . .
%%0‘%0%0 8%@ 4, wol. dume o vibnadione )
éoc 0052’%06"3 _ Can;pSaA on uaebt:in?j ( voluwme, d@mmma)

¥ Honey Comb Struckue = COUJOJP&'MQ gole. %1 Looss, wk'mncz, gomd , gibt

%@&n)ctc[a % l‘7\|9‘?~5'
) ﬂndujucm.% 87@»@1 i Rovendad, -‘C@ﬁngue((m’ glo"%. — C»Lc%j 2ole.

: Bomd. O e —

Tha o\a@ Pcun'bu‘/ls, “w @Lao‘chicwua ‘ C,\‘\w\joﬂ(a as  zhoum belooo.
i . (—ve okwﬁe on w\fbm>

_37‘¢Au9) % Dloculet Sruckune

ATOPDRY +

bl@lo:kiveltj ™ QN2 ‘S’bxzn@-u\,

> gtable. .

> edge 4o foze onievitation
> el adkroackon



oo

~
-

e

<

i

* Disporsed Honuckune > nedodively oy sbremsih
s MUl b alsle

Y R | S T .
+ - L S—— >g&£e—+c:r—{?x_¢ @TMQ'YTL_O\/{‘{—O')Q

c:bcf_‘::q:;b@ >nek nepadsion

Tkixo%vopy . The Fﬁ\\emvncar\oh OI) ﬁﬁ&hmﬁ D{) g{mmla—bk ey

pare ¢ge. o%.) bovee  enden ot Loedkar ot W ol edl, gl«kxoﬁopat

’f‘n'\xoi—voj
ﬂ

QQOC.UJL@A’H: 9‘@()0)\5 eci-
Fhrauckune. Praack ane
é‘n e\ ) Remo wid "Yﬁ '

9\&2, +o T\Q-"“‘\OMOUWL&J gt 'Mxﬂé

Froe o 'bl'\bu:))cmopng , ﬂl*mméjd\w 7\%

5 «E)LOQ(,LULQ’Y'\'E 2Lnuckune.

( Qe wrcke) b une
ofa.\(e Cla& — MPMed LLruacksuo
7] o wonk .

3G acn ox {lﬂ&mﬁ,qkﬂzﬁ ogg,wﬁt,g, She Vo daa

ok ane

how %Lu:&ke:ﬂ{: gbnuckune.

—_ [\()i‘Y\e.YGk\S.
(> Rock Minenels
— MO Euaﬂ[)acfe aohm)gj
- % : Qu,cxn?{?é, rACd geloupm_
oLy 61% i erods
A e Jundpce wm%. (ke cohasion, electrosbedre, churnical

—~ 5 W aolinuike | JllEE, Mgrbymorilonibe, %U?ﬂ%e' ~forcas)

¥ “Kaolinite

_ couaed ™MD Zugebbvﬂ.d. % o El\ﬁlm)f\pﬁ@_
— = A Pm.bewl(, N chima o]% (M@L +5 vaoke canthem Lo

e AT )



v dMNibe :
— CoambRb rvadionney SLUQU,;’Y& £ 3"1\}&‘\’1[&;}9@
— praserit o Mot o} the daéj-g

- \/Woﬁbmontu'own%o, : _ :
— CoahdAh ’lonje ?wg,u)‘wg, O\me,L LOU‘S.Q. an\ﬂlﬂkcgja.
_ p;ubg;rﬁt,‘/ Bertonite c,\oa & B.¢ goil.

A Q-l—oﬂoéstjca:
_ stvilon 10 Keoinide
NOTE ,
@ Plosticdy of Hadimide. < Plasbic®y o] sﬂhtu’mmﬁda ol,

M ombrn o Rillonite.

& SSA 01!> Keaohrite < SSA OE sf\hke ¢ S8h ob v Dvidren oo te

SSHA - ?ng‘f“ guﬂ&?\f,@ ﬂm (S-P\ Poﬂ ot waﬁ%%).
- gPQLKFic gungmﬂe Ane& (ssn),
1 Q‘\T W the smbaLQ anea.

o ik we,l(cj‘ftb :—5‘%
the. gmbw eV atI<8 PQ?»‘L et uolwrma_—%_;i_
\/

AL A = S
Sth = 4 e 4
3
A
= [8Ssp ol —
3ze o}y 2oul Pam%xo{z
@ﬂo\f\wl — least  SSA
gcwxd. i'hnc,nmsiﬂé onden.

Woten (on Rd.sonbed Worten)

L+ + >~ -
C\O'\\/ w el m Olm K(’_YESQ,T\G, T“'\O]&C,MLQ
(Dipolon ) (Non polan)



BHrouble Laa el woako T

CB@I@ Y @ |
|
—3 3tnom 3
0 @% TeAd, Lozjqﬁt o.A/ &

CD
9@ QI@ A
ﬂ : woatei

Y E ey o e
I
cHom.. @‘.L—/o(oublc "U@“’w‘ﬂ

%—watgz ;fOuv
de?x oot .@—~ O ticle.
7‘\___@ (J ‘Pa)\ C
ee. wooshel (—ﬁ-LOL,o& undlen
'hfjd. 33’\&0&@,}1‘1

roserTh o“nl(»j o clowg
—  Coalblb PFICM:L’LCA)% PT\CPUC\-':[ <o the d.ad



S“ATURDAY

4. INDEX PROPERTIES OF SOILS

- Soeil K\Dhopen%léé
\!

1. gﬂdeoc (Pnopejﬂ,—ﬁes 2. gn(jiheehiﬂé /Pnopofct{%
_'],"ﬁOU\.C,O\AJ—'\)Q 06 L)Q]’\OWL:OUJ& Dli) ?O‘LL — weck %@K G,Y\ja, (}JPPMCWOM

%;-—571‘0@1\ 35{@ OU,DJC%'«IJLJU'O’VL, %'.— PQ?\YY‘\Q,CLJJL]\A}/B) 31\52,601 S’Er\rna—t

nekodive &wﬂ% R a:;bt:qnbe;a Uovedd - Oom’pmﬂb&’i IEE,] .

egnam Qige Pistribubion
(v g'te/ue omnc,dd ¢tz ws eol "L%) Size. > 758 4
iy Hedimevibodkior &mﬂ%if&—} wsed L{) Slze 75 4y

—_

w Sieve Ama}j sis,

Wy
size () JA nekoined., Cumu})}cﬁve o, Lewn. ES X A W75 v ciove
Wy,
L‘--?S . P-’ :\_f\f\;vl_)(]ob R — P( 100___ p'\ A 2\36. m Sl'dfe
2.36 b o i
owoxee p-’—zpl‘\'Pa 100~ P, l
6. 07c 0.075mm (754 )
Pon
size vs %, fivon gﬂazpﬂk v Plcrbteo(,
X ge_oumwrt—odiow @ha}js‘us
v -
— am  indinect method B
& . i ,
~based ot Fhokes Pramciple” R
g@tuﬂa \mlgcﬁa aly Pw@do(o,) '™

= 9 (c_ 2
VS *"ES:‘ (Q I) d; v SHokes ecIuOL‘l‘.LOV’L

Vs o 900 o ——> appnour ate sto ks eqm
(“'““/SJ (rmm)



Assurmptions : r% N

— Legrmamon Wg/togo
~ pafkicle gettle indap m«mﬁ% wibhoy ot ivrbon fpnem ce-
_ Gtokds Lo uauotiowtgf % 89e w Letucen Q2402

® ﬂ) Tge > 0.2 mm & ool cose 4unbudert comolikion

® Q% e < 0.2, 4, thoe wild, b “Brourmiam regvemerTt
(z[(j”'z“jj ~rOVeE ynerth)

*/?eo{'bwa"rrkaﬁon @’h@bgi{, vnebhocls -

1. /DLPG:H:@ Thethod. .

> Conneditorms Jon Fydoometen randing
W gewwp@ﬂm’cum conn e chromn, (L{) ‘b"f"H’D #27%,)
4oy Merincws mmubf.’mr\._
RUSICAEY Pomg“@n atﬂaﬁ’ft Conne.ckiom (goo’klum r}mca,’rh@t&fg\esplcd

’ A
o -Gwz)‘fo_ noAY L %%@ @chmbu)ocan CAATAZC
=0 (Sc-’:m'\— ]O& SQGLL@)
49 ‘
30 . —— —
20 4
0 T—= .
A B
Pio} ,‘D3o' ’ 7929 (mm_)eOYl 303 seale



N

%{O(ﬁ gCa.LQJ, W w2, lJC‘,C__Ol_,-,@Q:

o Thone W }anﬁe, nomge o} da;ta_(a-o—m_mooo blm%)

by o 6 ok 3en o.;taqﬂ‘t line

A > waoll 8ﬁaotac{ gl — hoe c*’lib/be?xexr‘c 81(3@1)
R —> wrv‘uh@nmrld éﬂaotwt foil —Baome 8o of porticles . (Barnd du

(il — b g'%c/s are. wwg

< —> 8013 ({T’L&dﬂd
gec —> PO groded il

- gmfpoﬂ‘\,—-om# 3ge. ot &oil . “Panticle .

D - ckpve e 0wl

a)
by Do
<) Doo

D dhawvneben & 10,30, 60 —> ‘3/0 ﬁ:\'\qﬁ
— > Coefleciet oOf Mmjﬁonm:@ (Cu)

QL —_ DGD
Dio

C,je;\_ wq}kéhacb_d 8&0\,\3%, Cu >4

Cud> 6.
Jen  woolk gwdegt Bond,, _

4y Cw es blw 182 b b colled "M*ﬁtg@hm}? @mdﬂi v

— Coef fecient of Cunvetune (ce)

>
Co = D30
Dgo % Dio

>.(‘_:-Ign . o rA (rj?\_o\oteﬁt XO’ll,, 1<CC <3

> Ce mpmzbmd\l ghape O} Cume.

WOTE g‘no@’h 8.‘“3@ cﬂm%bmm Coamwe.  ab M@{)LML O“,.sz ‘ﬁeﬁ
o hasion Lard gl (8nwo}L,§m\iJ. ﬂh the case o Cl%j} Cﬁha}ﬂ\ 52
Aok curiie i ot wsehud the (_,laa Lok owion -

) od:nLB cvbnp iAo L!-B/ COM'LS{TC’/Y\%j it .



— emo\_x — e
To _(_____J X 100 @i < € < Covo
1a"

Crmgx —> Mo vord Rokio vn the loogest ftode

QW\)\Y\——J} LAY \)G):LCL Loz JG"\Q, OLQ,N%‘L‘ g‘ﬁ;‘u@
e —> nakwnol @ iretbu veld,  hedio

g{b e ol b Hhe losdest #hode l(e:em&x)JID:O.

4y b sol q‘f bo derwest  fhate (e-cmin) | Ty - 1007

~

© L Ip < 100%

® T5< 15% > Vo lose  zadkodte

15 < T <35 9, N losse  ghade.
35<Ip <65% > wedism devee, gtz
65< Ip < €5°A —s derse gtoate

| Tp >%5, — vy derase ghote.,

¥g = Glw - o= tu5 -1

1o, ¥a

n

1 - .

; o = | Y Yo
- X 100
| . {
Ko{wd‘.n Xd“""\&)(
\

— Ccmsichehc,)/ Lirmits or A%L‘e\fbe\:g Livnits

— oot on% 56931 cohesive  goil
- O{&PQ’“ otwé Lf‘PO'*L woark  covutent oﬁ 90il;
1. Lgquid Shote.
2. Ploskic stote
3. Ford — golid. stoke
4, Soliol gtute



%Q—Jcl:o,hbeﬁé Liveits : these orne the bow{xdwﬁf W hloo

oo difdoe b Frota o{) Jon
A

X% Fypes of }}Jcbcmbené, L wnibs :
7. %LGDMCL UinerS , LL ot &
o /leﬁo mei.lc‘, PL o7 wp

) 3 i I LA Wd
S.Xl\f\/‘t‘nkﬁﬂo’ Umx.lcj SL &% LOSl VO[ o IPi;f:ér S'i;odcc*_
solid, : solid. | |
th I y
26" Aug, *s |
i,*r\OL Qo o -
ToesDAY - go “& - L
, ) . . . LY V]
waten W n g
- : flow cuvve
QIJL ﬁﬁﬁﬁﬁ
| lc-—-_cl
I ind
i
|
i

25

ne.of blows (n),
;ﬂope of the %Lobo Carvoe.

Y\z
IO910

Wy — UO/C, ok ‘-*3,\""(}" 25 N (}'& i)l,ow?ﬁ O

close Yhe dnoove of the opponatus

ot Dlow corwe hos Mmu@l:j Yo
2heon S’%nemgldx oawpmad, to o sheep tbeo
Corwe | |
( N, < N2 ¢ Nz, mone N0 Of blows
Mmd to odmse the (cjlm)o\;e,.
= Shease EWW%%A<B<C )

. o 1
gkﬂ’m 3—\77\6 éA\_A’\J L= Ip

ghomdand ,
¥ Jraveod of ?m,bbm shaet, il hond nubbow gheot 2o

waed, Lhewn WL o(ammeg g% Sok% awbben ghoot usecds bhem

LI LNUNE s BA



{3

* A Uuqlmot b Com ditiom. | gheon  Shrem . th oé N7
.gg\l Y o kN/'n-?“ vl A BAsme JBM ad EU'L]_QACSL&M 8{"‘%“&@»
& RO %@L all ol . e U-ol/uuloL 6%03‘[:@)
— Plagtic Yoo Gosk. (on Thead Test )

D ostie Laemit  w the  wramiraudm wle  at AT

ol o L2 noded  wibO thoreod, 0{) Beara  Aiaradkon withodd

. ke
Shrinkage L3t ne the minarnurn wle bhak o ™
%t w  the AT u_j}C

e voids
SL Sor\ds 1:':5 Sonds JL | S\’—":D S :(OD"/:- 5":‘100% Sr= 1007
wet savnple Avy Sample,wd,
wt -W
= (Va=Ve)¥uw
wd

== L — 1 _\Yw x1006.
(&) = )
o (YCL Ks)

I
TN
3 \"
|
m’_
N
2



Sy
Wg G
1
— eG x100 ! @ -—> Void natio et gakunction
level e dma conditiom

= QO? - (V‘_V‘i) fw)x\oo
wid,, )

W
., $hninkege Rotio (sR).
y M
SR = NizV¥e .o 1
Vd
Wy, ¥y
Ay W > |
. Was N,
g’ﬂ No = Vd , W= YWs,
s o= (h-va)/y, x100 B G
NN TR N TR
Wy — Wig 2
| | v, — V)
. Nobemernic Fhrinkage (Vo) - Vi M

Ng = = Vd -y ap0

SR ;
UO\—'WS

Ao SR = N4,

i
<
)

SR the ok gpeddic 3mw°@ Y 0‘% com olitiom .



.f%fpltou’ihd,)cj gho\e,x) IP

L = o]

5{% IP =0 roMnom Plaﬁtc 80"11,'-

IP < 7 ; low Plodo‘dc 261,
7 —1F | 3 e A [Dlﬁ'ﬂ{ic ol
> ; '}wg}\, P\MJDLC 2oL -

> /g%“f\h’\kczﬂ@ ' gvm)w-lg

> Sfob\,é\r\’he,és Q‘rhﬁe,;ﬁ, IT

I = Tp

———

1r
/gl'\/@ oo S'Jc‘)'\Q"ﬂaszl\« (, lT

g‘notex,., T

IC = o e x 100
Ip

= Corent a%@m%

s ;,f-%mdp% ghate,l.) T

l:‘;\_ = (i;U_O_P_ X 100

T, + L =1 & 100%

o

® 3_6 I >, Lhe jgo'll W i hcbuut,o'. gbate
( wouo > awid ke ) |

® SH) T, W —Vve, Yhe gon L % piVhon SQW—S’DUA, o golid  gha

(we¢ wp).




—_ UAFc/btv-{)Ej J\fuml)eh) A

o o .
AN = -:Ez__ - C =% of dqﬁ Pomhole,s.
® Jen o g i, A W constant
” o e ok gwe\tﬁ% mOL gMLﬂKije QWWHCA.
éLﬂ /2\‘ <05 'I:Y\a,c,Jc'ng soul .

0.7% -1»2‘5‘. 5 nonvnal acbve soil .

> 125 ; active soil. {Bertomie & Be gail )

—> 5%{360% D]C gi%@ O*B Panticle.

@ ¢ spe of pondice dwccase, Wi imem%@lp .
L/OP One 8bLes

o & A on Py ol s atded o cleg, L seorenses

: = ];: decnee
nor — plo«bh“c Wp dacneosod

' oo §
@ CUﬁ5'\5\76ﬁcy : M\S\ramr.o_ a@M“ﬁb o{zé@nm agh O{QPe,’Y\cLA 5

L odoen corrreTt . Jﬂom ‘”/C Y e comsighe
rONE Jos mone  orwaltent |
R Conbighevd
web Cla dony el

1o mmk g6l dofyoma PIMLM%

- s .t - g DeM durg_
® ?loué%lcrl'y - % Plakha’gj.

without  nupbune calbec

C/DENED S

Socﬂd. uoeﬂ: O

@4{ oz W adoled “{:DCL:?/,WL decreoses, w

P Mocases andl



P ‘s

- : @
2 Tok C"L% - /}-\Jx(a%z co’w\?r\m&\ib’(e Ctﬂa. W >50¢
Steep
¢ Hon‘»aoh‘ba.l,
"
'S
{‘%
55" Aug
{%DAY
(P-19.
L. Y=1746 kg, w0=86%
£
fa= 4 = 1746 _ 1407 kgied . Is = 2.6 glec
(o l.Og6 :
S G= 2.6
Yd= EIw = o = 0617
t+e.
ID: @g\;gx_—j’__ = OM = 13q OA
Crrox— Brrin Ov6lq2— 0462
o . WL=45% ; wp = B

i Vi-Nd o0 =367 ¢ VP Vo x100 =2¢%.
i Vd. Vel o'aevtj
03 Wy —Wp Wp — Wg,
O otz - 024
~y H5-33 83—
O |
Y3, SR o= No—=Vd 400
s A 36

VW — MU



Gm = SE =g

Lom Year = Yof &re
I+e
Gm = Vb = 774
Yw tgg = 64046
|+ Q46
= wb =046
Sy S =2.9
we=(_1__ — — —1—*__}— 100 =237
) G s )% T . 2.9 =
spo= Y4 =174
b

W = GELG (i)h\ S Y; = 68,5 co
¢

Wl = 4(3-5'6 5V = 241 ce

g%iﬁfbt waton  cymtewt o[\) genl S Wy =W =g
T) X100
= 1149.77 a/a
,g L\Y\Th i‘\,cﬁe A veits > We = LD1 - QVI v o{)xw
W, 106
= Q.M? — (G?.5~2¢101)1)iou
ZEN
=177
ws =t Y
Gren G
oo Nd
Om = Loy




L \.JC)}\. ~ G"—’i A &)b:‘J 20t

&

Dy ek

o, = Wil 1137 x 265

<S'f ‘}

T, = WS = 435 = sm glce
Yy GR.g _
'de — '{u) G @ e‘ — 3 . ,E_
! te, e
(0]
Yook = Yoo (Qm)
-+
MY e ,
.\11 (2~ES+Q| _ 45.4
L+G/] 6%“5—
@ =315
OR
Ng = W& = = 435 = 16,42 e
(3 GY¥w
Vy = V=V, = 52.08 ot
e= Y _ 52.08 _ 2.0
Vs 1642 —

go -ﬁu\c{ —Ew\ch NIV “!\cz.'}Gi?Q) Co ¢

GA — '\.'-.)S 6
= 7.7 x2 65 = 0. 47
oo
ary
dda = Yis - 1.go4 gfec
Vo :
,y(_‘:{z_ = XUJGZ‘

T4

C. =0.47

3.15

—_—

solids




Nz 1+e-
Yy tH2o
240 14e,
68
1_‘(_!3"5
@ = 0.4

10 Fok @, Le verel aatlo e wi of

V=100 i I
“ |
30 /o B Vd. I
e‘z— LAy G = 9_‘_-'—?’_&2__: Q '((\"]6 I } | I
Sy 1 E
b | |
(S R
Ny =100 co . S s o
Ho ok W (5% (&%) Con). )
| \ - - ‘ ~ Ser=1c/s -
L 0, be vsid Ta 3 TF Sy=10C

€, = uvxl = 0-4%q,

\f'a — _1___{___9:‘_
100 140.8lb i\, =2 =V
Vo . l-'rO-L\‘qu

e all W Ws , Na = Vd
e«

@
we = W, — (v, r\uﬂw <Zwﬁﬁ"a)

Wl

— Wd, _— *?C[D = [1733 -
. Ya - o 9lece.
-2,

s e, be vaidh nodro o ncneased volyires .

Ne. — 1+4+ez2 = 1087, _ 1+e.
N i4aqo Vi [-+0:54 —_—




Dy

D&,(; = 4 DiD.

<o, = Dag o~
Desx Do

Q.:'SBD_ =1 % 9_32,_ _ D
4i Do

Ip — L/\JL_-—WP

5 = bb— Wp
s Wwip = 4f),
-> 8Lven reckuncd worten  werbent (w=05%) lUes  blw Upzuu,[,
T T PIM—EU_J lJLfY"HT) the _?(511_ L on PLOLS{?LC E{CC%G/.



5. SOIL CLASSIFICATION

> IS Pavrticle Size qussijﬂamﬁon System

¥ ghoutn gt(ao_ O'nb - crikenia

21.{1 TEU, qo_{Smm BOrm- 800 -
C{cky l Siig- l Sahc[,. ‘ Gravel. Caobble l Bouie.

The colloidal scil PCUJCLC/LQ %%6 v lens Lhan bhe ad §loe
erowcwem v DWn g‘foif““ﬂ wds 06 Phombob@ CoUoloLCUL s &

N mtogrm%zal.,

Dok the Grdian damikication Losed. on sige adone s nab
@L,om&é trme . Fon 25 Bock dusth &r  noek pordend f)wljdc/(rz,
Sge W lers bhare 24 owds Nence [yedor 0 da\/fr aw pad
i dioun A&fmm. Pk nock dusk Thas Mo IJLMII'Q)(E}.

—- HRB Lol Classiieotion gysf:@m_
- HRB — %ﬁkw% Reweonch VEOGU‘\oL‘

% Coutorvec t @ g Ao & Lé e dintrludon .
l:) Crs iatem Lg o A%)mz?»b@af Lo
\:@ﬁ,\ Ly Y one M@é‘*ﬁ' ‘}5’5}& ]Dowemah“b mggﬂ,

— Yo 66 L
"Sh s dé‘wﬂﬂ Ao u\b cune. 81\(4 ﬁT\OuP ooonen s ik o
Ay, Az, Az v AT,

. g]r\,o, gwxct.uﬂ‘t the. 87‘~OULP mmmlﬁj\. e Letan +he gOLL %GTL

PCANQ.T*\GJT)U PUJ‘LPGSQ- Le A o b@w Yheyn Ro, Az w b opc

Ag Bnoup — mﬁ' %
Arp 8m:>uup — [)\ack cotton 801\-

@na,qmc g0l (wonst  soil o wowstnucks



¢

 —Gpoup  Gneene, GL: an indsse value cale. Lot 13 o, &

(-’_‘n\’sj GG C-LL Gq.uc‘-’?técwl . GT vedan e OLQPG_’Y\O{IQ O —
o) O/o QA 3(‘5\}\; l)ou}éi“r‘a, s vy Liove

by W

<) wp e ]P
Gl vedaes ‘J'\QN\&(’}. b’{to’\rm. QO to 20
g-{) GI volue %Ouuﬂnot o b@_hﬁaﬁve Ek-wm @qu om, b
b ngporded o ‘aenol
Gt wndhicaked q,u\a)\kkgj ol gl within W3 ouwm 6TLOU’F‘
Hhe gy atlen the GI vodue , the battenn  he 301l & o poscrnertt

Pmpo@@.
| &— 61

- Qdmbol . A5 (6)
r QJML‘P Mo,
> Unified Sail Clagsi ficatione Sytern.
— et POPWLM . fmﬂ(:)\oeov‘r\ Countnies.
— Crukenia r oy gm,m ¥z dut b utton ot
by CDMJ'CFEQ/’Y\L&’ Uvrveats
) CA)“«“’PIW\QL\{LLE Shanon cherisias -
535 Sl Clasjeaton Setem

._-AouomepL % adA evg‘z,ne,e,m% O‘LQPM%MCW\)& " %m

,goﬂ :
|

v l
eOa_r\pQ\llgm-r\p‘dJ Hine 5meeGL %8\& Oh@ anie  Foul

IgOLL ’QOLL -— OLOJ’\k Col.om.
— 1} >Bh hekained - U >BO% Poreed (black ondonk biow
ore 16 ;&1981‘(’/\324. o 2 1S Wewe — bod. odoun
ﬁi\b Qﬁ . Poccts rrwck, haomas,
?'LCJ\NL’.l gﬂfﬂ_d_, gi‘H‘— @Laﬁ Ongckm /gOIbL. ([\()O: St n

(G) (S> (D’J) ( C) (O) @ wNhCpean loun(f]ma:



@?XU\J\-‘ C. L — i _E) AN 0TI HLC’VV\ }'?O D/o 8] }l‘ COanse, A-A';‘r\a‘ C—"‘fl; o ?LQ?(KJL’U\Qd.
on. 4715 mer glene,

L]I) > 507 wansc B‘l\ac)otdm pasbed L4715 mm glone

Goeed —

— @?’L eV 0/1, ;

@) (\N@n 8 7 \(A.O(O_)O{, g7 LCAAL (7/{,, — OGW

b) /pOO 7\16 anmd od. Q/?It‘u) (?i — GEPp

) giH‘é/ azncwal‘ — GV
4 ebﬁ@a, ar\ouuei ‘ — GC
— ga'Y\d. . el
1 . and.  — @C?'Oﬂ% Lo
a) ’\NE 87\0&(* d- & i SW ._.-—_> lebj ‘I—tt—j < 5&?\9(, q]b
by Poor le %ﬁmoto‘){- sane — S P ® gb H—% C’llo_:j% (jhcwe/(,
C\Y\C{_ -
gt H:g 3—%@9@2)& b 5M ELLJG‘ qu_j < QL%L G‘tJ <5 }Lm

a - C )
A) QICZ]% 8;&“@%3 d 5 Ogaﬁc%] (Lmd,
?%aﬂd qt}J < O(ﬂg q{ia

Gtk -
a) Lowd OD’W\PWU@LQ‘ g — ML
b %{mhwo_ﬁ,{mc{;e o:wxpmmtbu st —~ M1
NMLB, COW\?MMibLL alt- — MK
. 67{08 .- - O,’i\accw'—uc. go'iL
a CL o) OL
h T by Or
& CH o OH

—gO{ZL-’l, aﬂou«’P %Yﬂ’bou = ¥ + 9 | ~+ 1 = I8 87\0qu.
(comnee) (L)  (PY)

-— ageﬁ Wy < 35 %, - &ow Com,PneSsLbLL
IBh< WL 2 BOY, ~ _jh”b@\me,d/‘\,c&@. COW\PWLL-)L;L

W >80 % - grh%/ Compramille.



65 A,
jel)

WPURDAY | T
nTURDRY - Plasticity  Chavt
, . . c)/‘)/
— 4o clams L&g, he twua, 67\.@4.\&;?_(1 soula .
>* go L et O | Q (I% 1
YT f , %o
%r rgaonie Sotls: “ —
ay Coloun  -best %0 Cl CH.
o <1 — Al
ok Colouns (chAcK a3 an - Cl Lp= 073 (0
olank bﬂom) :
Y cL Pen| e
b) Oclowon sk . 16 wL | o
| S oI
Bad odown. . N'Jl:

10 20 3o 40 o0 0
o) w test be{)omz, ond a{abcﬂ AU oo L,fno
df\@?wa PLASTICITY CHART LG

ge’l @gm\/‘bc ZoL\AZ W deueoned (ba rene Hharn One {)owd

% @Gwmg_m\a Classifi cation s
& CL-cI, CL-CH
diy pL— oL, MI- MOH

d@h oL ~-o1, OL-OH
(cowweﬁ PanJuoLo, a\’\OquL be jizvah PMBQ_}"\Q,Y\(_;
- - C
o wo1— CIeT
c1-MIAX

Gv) MOI-CT, MOH-CH

E . . . < ead. . . _ .
Q1 Clem {Yj he “ﬁ""" 57‘9‘* gl woth  wp = 0% Wy = 2uY,
T, ok doll =60-20= 4075

T, % A-Une = 0,73 (w\;ao) =29.2%,

- Wy >50 7 '\ﬂf\a’\% towar\smb'LHz.

Pk b CH.

L3
e



Q.

&.

S

L/\:L = 206/0 s \"\)P —_— ISD/D
v = 20/,
= oM
& : .
gaatton  of  Tp vs v W colhed  A-live becowse A o
the | BunMmoomi O{) AL &Wf@)\om-\a(\g‘
> ow Sy Lnb ‘t‘l“ﬁ% <5% Wh Cyng Ui Ce Les bluo 1 & -
6P L.b w #m < 5% ¢ not me:h? above ghcmLaz‘CtC
Mq_ubuxehw,n"tb (Cc, 2, _Cu} .
G ; L{ﬁ W Jb"ur\ﬁ,é. > 12% (b Ip vodlue < &% &L &foﬁchbq%@
i xvA T ﬁakk below? A—Lane..
o —~ 0 TN 2¥ 74'{‘}.‘23\b€7\ Ll
oe - b W o BT Go Tp »7 % WY g
NBCLUx aloov e A -l
é% %LT\@_D \es bdboeern 5% & 12% W bordent e case
?LQ%LLLMY\ Ak 367“ b OL
gen %: Gw-06C > GP—-G™, GP -G, GW— G
SLL Ip Veos blus 4 & T % & L o, bonden line case Mi‘“}“ﬁa
Sural S@mboL. (3@71 eaz- GM-6C.
Fivers = 15 %, Lp = 6%,
—> Gwm- 6C.
gtY‘\JZ, ':'Bojo R CLJL:‘ 5, C(, =2

= Gw

' g\‘,ﬂLA = 'lgo‘/aj IP = 2% —> GN

Q. Fivvesr =107, Cu =5, Ce =2, IP :5_?5

=  Gw-— 6"



=T

ﬂn C ol o]) Leandon line cases, the coarpor, ore w o be %MOM

L4

ov) the coansen  one A (f)'b\;e.“m P\ion;da'
kv e méo""“’”c ol omd CLC‘ES) ‘he @Eowvlo SV b Lo AL gn

CI—0oL A
O - cI v«

- (Jrh Hhe cana ob gared , adl bthe wondidtory e gome

> Single G Perticle } vob wuillle to

g(‘hgla, e {)ooxJU'Lc/LG, nakae d %Q_
P-24.. e
3 on A ° v GLAENY
QA gi, o) O/o /Rt?:ba'h“ﬂ-dl Cjumwkcpbuva /, i,
) .gjp_ o0 =43/s 40°% eq“/o
soout | E | |
500 2 io_o_—)(’l oD —_-5-00/:. G[OD/o 10 /n
&O0
1‘125- J.L 10‘%1 1000/'07 O
Dee = dioneeben  COnNNsD m\d&v\a, ‘o  &&ph {){v\g,n
O -
= 600 M, .
Dig =500 44
. Do 5OD —
3 Ca < 6
y = SP
N : dheate, 1
i ° R cob. = rlerme ;
G o4 W= 428 W« b Juo 35 % 6 =D
. ML
(b Firwe = 250  xwe = 25 %a

100D



IF' = Yp— 20 = 22.0/9 >98 °L 3
Tp of A Une = 0T8(wi-20) = 45,04y
I > Tpop Aline. o pb e above A lne

. S¢C

_—

Tires = 30% (’?‘Lﬁrkdoﬁ‘
a&\acﬁ@n =

6.

. @) o oo —- 3D =70 f/o ((5‘5\%;@]",_}—3&.\,@)‘

S G

. gJD_ s COBRAL 57Laimwt sl
= 100-60 = 40 % (mDNL thon  56% o\

g?'\m?C‘/L :ﬁ"\qcﬁm’\ =
" FlOb/u
{ gpauuel. + 2ovd. = 70%. )
Qond, drodion = 30%, }

S L. (’: namel o > tend %)
2ol 87“’"“@ a
Tp of sl T35-27C &%
Tp of A lUne =0-73(wn-20) =
{edhe belows A-lkne -

10.95%

= &M
f])ol,w’c Bl

3
R

7 Cu = Pse  — 1118
Dw
‘Poozf\\d 87\“&‘

Cu = DBO‘Z _. 0.q5
Déo'DIU

0.4 v . = 60% PML“J’ o-4) v (B 475 mm)

Lormd

D(’:o =

L]
I

Sy

e
=



| Septs D/kf <
o 6. PERMEABILITY

- ggow OC.CUNS OV\% whan Bhene s ob'ug)/b@te,hc@ n bhe
Totall heedse bl the Fwo Po%m“bg.

— %LU\Q ANT OL%U\Q{YWLQ. adone & ehovokmon c{i%mhc_g_ alone.
rw::ﬁ Mot Couase the, g{o@-

— dn e care oh ol o %6(00‘38 heod  w hfﬁlzo{:eot

(reglig™e) L.,

A o A At poet B ER T
I ol
T . R
=7 o el A -;ﬁ;%ezo-mekﬂ
Iovalk Wiaj ol Hq:cj_) ok Tine :

toval Veod. W same (=y) ok bod. A & B ™M th)uo occund bho A

W LT Tk
P , 7 ’

o Jobak heod dijferene &or ‘otol Yead lons s W= H —Ho

Jhe  Sotolk Veod low blw Gwa two Pobn't& A 3L mand
w equok T e difhorence. I bhe ebostions o) wakor i bhe

4wo P'?f_gowekc?u kﬂ;Pb ak these oo FO"LTT\'E-



QL, A gakic hedie vt | = h . L— deepoge levig th, -
J J ’ L’ K J

%cLWLLC. gmt@ﬂ: i bhe Thecol s Poﬁ vt 3eepage. LGY(\j“b’x

efs at  Xx i - 1‘1

n <1 oﬁwa&-ﬁ, - \/S >V,
——>(DOLYC.)("5 LC‘AW
S}Lbamcmﬁe, \J@LDCC% o Q—’ao‘nwg ghoxdierrb

Voo |

DARCYS .
E QUATION _ v = Ki

K —> Coeffident oF ’Pevm’w")“’7 of soil .



g\g L=, v= K= @@ggo,cide)f\j(r O'g u@Leﬁ%&f perme alsils }f] w  Hhe 29
2<

dschn age velo 0&3 0ce.uni unden wvat W«ao{muhc 83@0{;@,‘%.

Ninits of ki cwmfs. o s &L ™| hown,
\q\g k > TO—] Cm[g = KPQ}V’”‘\G&MQ ?O.Lf
: = F ¢ "
K <10 Cmfs = ngQTLW\QJ:L.{s’(,Q, ol
@Q‘)’\:ﬁ\@&z&@ S’Oit — (j?'lOb\}Q/L s COonAe So:ngL.
gmpoﬁ\meo,gb. gl — 8&"% CLO\@X‘

@‘)\M&L

0
10

(10-10")

® Prancys Lo W vodad. “697\« 7 Mo %Low oMa/
g‘(\ )KQLL% \.JD 7\;2,6\'\0100: numben, Fe €1 N - w Lavrimaot.

Ra = Pyd.
A

Qe, O(VO(K

om Kl RV e 1{/Louo becovned 10@’&&?‘103%

@ Glo_a, sl & fine gornd. — #Duo w laominoot,

Vo= Kt
\]5 = KP I
Kp — wagsw@“t‘ O{) I:)QJ'LLOLIIJL—L‘O'YL
; = K_ |
e = K
42 Y

C—> 8)’\@9@ LomateoTt (C=1 %eﬂ PmB@C't% S]Qr\cn/LcaL @nﬁcjg,)

4 —> okﬂmam;\ke vis ently



= Jactons C}Efecﬁm& < of &oil .

— S’kop@ ol panbic le. — OYanic  wmakten
- g L%Q, .0}) Po:wbtc/ta,
— vold aokio
—propantics ol %hq o

— &SM& ofy seckionakton .
* f-gte,cjc o) gl%({, Do,

KNDloz

._gpe.olti(_, Sumbacq, anea .

— 8‘%‘7\6&.‘3‘. ﬁi&,&lﬁ[‘(\h Q.{'Ca .

x Efect of Hedfic fnface Hra

K o |
SSA .

% €hlect of hape.
K OJD 7.0 unded. 'IJOJ'()OLC,LQ/S [P alaVVE (D'Y'NPGJLQOL to QTBMGJL
Pmﬁd@ ginea. SCA Oﬁ ho wndzd. Faﬂh (,LQ, A IC’/’YS

¥ Ele ko) vk natio

Ke e . olso  kae
(+e

mo- ]OSK X @ (lowest one)

Ihe resne the void nao, moene will be pormeatility. Peock “Hhap

Conmenist Q/)cf)].ﬂih)of?m&}ao"r\, “\on doga low P@\w\e_ﬂiﬁ\t@ adb ol
hos  low Pmm@qk‘xma blxouﬂ'\.v F hea %'ﬁfx void,  Teki o |

K o Ce,g
1+e
o Vor lowest  voktae O.L C, Yo ‘the ]Dholpbucb Qﬂ C & e wl
b.a LOL»O.
1
‘RNTQ’&@W\PMMM e T
: tem™mg _
: ko= %— N 7 k?_ : Yoo 1, @m—”b’m AuormmTeen  loannn
i e
be rone.




/Puw-vp'mé

x gﬁ%’ed_ Oﬁ @%MG O{) Soct wnodion oA \£2,

k Ob ’P(\J\JCLCLU(@ SCL”EUJIOJE@(- KOILL e relokl UQ%J lerd CU""\’PWQO{J
+o %v\.\@ Za‘bLLh&JFQOL Elﬂl., (cfux Hloc kt(ﬁ) ]

#* 8{)6@&‘ o-{) O'/BCL'V\_LQ rnatheh
O?'t avie  mmadkbel decweases K OE) goil. Puo o

bows  specific 87»%@ o GP\@GMRC; makten, & {owrn aloné oith
Sol properby
—

k = C.D\D‘L- Qg , T
1+C u
Llaid ‘onpeh\ies.
k = ko, Y w
L
ko> Lok ate ?Qnme.cxbﬂi@ of sl (fTrhenavt F"OPQM?J),
AAwde  Of Kg ¢ Cvnr  oOR e daveys
| davey = A-87x107° w ‘

— Tests to Determine k of sol.
1. Comstarst Uood Jasl

p +
9. Vaniakle %M v lab +ect .
32 C)a,P‘Lum‘t)% @Qﬂm@ﬁw\ﬂh% tosk
4 Corsolidoiion Kast
5. (Puw\-to‘ma, ouk test } g‘belc;l, fest .
6. @Mw\@'\ma tn Ttest
/pua—r\pi,h& ouft Lest 3 "rY‘\cy.ij OLCC.LATLOJ(E) Lsadl é@k la;lj,@, @w(\ia Phodefja'
Corascuidotton Aest suctakle. o0 Umpertmeaksle 01063_ |
Copllarity Doty Lest 3 ot portially tatuooded ol
Coruatarrt Teod, Feab ¢ —é@ﬁ Coorse ého&imzat o4
Norwakste  ead b s o fime 89@0\;&1 zoils
in teat = 1o *tiv’\,al, k. 0% ‘L\'\d)w%(iuou{. Iazjaﬂl O& QG{L




ncl <

2 vept, NN Com stanmt Hecd Test
FUESDAY
§ = kiA
R = kb_A
L
L=h - %
L &
k = QL
A
= Noriable Feod Fosk
odh = Q ot
= Kh_ AL o
o
hy t
dh. = kA
fT La [ o
he °

b vyee
constant

( Level

o= al lo <)\l—
A—L— 36 h‘?_

Stondovd
PiPe— s ‘a: -_9

Y .
5 Ylow Panallel o e el @

'Beokcki‘né. Plotes. - - ’—‘—‘—T%"/_j_’\
Sj(jJC'OvL 1'\1-(10‘. LW = }'L _’:__ﬁ: ’_ g
Yot hp hashs > heod. lores Tk Tm o~ % [

HA. .. -l Ka Z2, 7 Yo [ 7T o

(P La_ao}\b 1,2 &3 7wp d ﬁ___'_‘ Ks 23 oy G327

V= L\z = L'\S = 1“\- E—— L ——%I

i1:- o = l3 =1= v\r—t*

Q= 9,+9, + q3
=l ;G- kalaha Yo, = kais A

- kl hi . \
- )

= kZ'bIéT, (ZZXU

= Ks. hi_.(z.z xl)



f | 2o
Yok K bo  wonoge. areneodAli o enmline ol e a
A 9= P % y 2
w\’\O‘LL.
= kH' % (Z.+ 22+Z3)><1
kH' L. A = k|. Ll-A| -+ ](a-'lz-Aa + kg i3 /.\3,
kH'Czl+22 ‘|‘-Z3),1 = k,.Zl. 1+ l<2 Zou | +,<323‘01'
.kH = kizZi+ koz+ ks 23
Zi+ Zz + Z3
%glou@ (Po_npehck\culan +o geotoU"mé, ’pfo:nel,
b > total heod Loz, __\;7__ . —
]
- - D
h= %= G T Rl B
. K.t Z { 9
Lt K, be orenoge PWW“G’MhE] Ka. Zs 3 %a.
{@"1 enbine. g2oil . }: K3 Z3 l 9, Yﬂ
] SIS
q = kit A - T DT oIiToC
<y
qfo_ = kz iz A2 N q/3 = I<?' ;‘? A
3
= kp. he A
Lz
Q = k.



4.

4

BILE. 4b S

oy

a2

b <= Yoo o
[<I YU.H L,LZ
e & .2
Yuu'\ 075 u;
ke = L2 ki =» 20% L Rl
2. g{,vc,n b o=ts
ne2ge ol .
A Qj e "\2 B < Dj& hs
b he
hz hs
L\Za_ I'_‘I\hs
l<'1 = 2. Z, = 5
](2 — 3 Zy =
ks = 1 zZz = 2.
Ky = Zi+ Zp +Z3 . ]
i Zz z3 ;
K, gt = tiio
4. _
v = AN6LT X0 emnfe
6 L &4 &
30310 lero" lesl‘
+ = al lo h o l -
_ N 25
Avl(\l 3@ "\L mxtaq j@ |D

il

ha




2 2.
L el \2[ ‘+7

05
, 20 L
2
Q= Kin
= k_b_ A X
[
5 = I-(, 2 %4 K i
\eoco 22,135
k = 0013% mjly = 3 85X 15t g
T g, Totak Teadt low = ogton =12mo T ETE=Ar -
: N 5 heed — .= To||oa
: Q,ULT\ - 0.240.4 = L2 mMm. 02g =0 m — '
SJotal 3eepeg 4 - Hobal
N eng
{ = h = L2 _ 4 L I loss
T l.2 ' ag
6.4
(R WY

becd low = ix& = 1%X0.¢ = 0.¢ m

e

g@n a.  feepage kQ“nJ—bh 0‘6 5 ) A ' N

£ /DML”\_Q_ q\a_,od ak R = 12— 0. =04m J

‘a Mot ghven, it as OsAUYTL,

- ok N
dle wakedL Bumfoce

Ao, then dokiun  hegol ook R =0

cq‘}) OUS ) A BQU\ECL(_Q/ [

i Ygal  hasck wk B = Prarvune heed T datuorn  haad,
U - o4+ 0 =04

O gy debue b teken e be bebbom o el
- ok boadd, of R = 0.4 v

'C} Tobek read ot R :Pmmw 4+ dokurn  asd
. = 0.4 + 04 :t_)_j=m

O

b? %'wclxﬁﬁ‘jg' Udoa)%’ V= ki - k.

ge,elpaﬁe. "'elﬂd-gJ \'g = —\Iﬁ = K_ = ok



= Allev. Hozen's

Eq wation ;

K

v
A

2
100 Dyp

D= cm

K— c‘r‘n/S

@

g)\ﬂ ’\\éobxow_blc amdﬁkot—l\f&% Oﬂ o ‘Z\O*'\L at o vaidd h ki OA

O W 0.04F . cvng - S9brnate  the f\«éd:r\auuc, Cmo&@b{v&}‘j ak

o veud mokio o{)

0.5.
A b e,= 0.¢, Ky = 0.Dpuz2
C; = O 5, Ka :?
ke’ = ke @_'\?ir_—i;e_,_
'+e. Kz e 1+e,.
o.0h7 O.g?/_’(.g
ke 0.¢/1 5
Kz = C}-Elé_:i erlg
«% ke, Ko = 0,01835 cmj,

Q.

od the heod low I £l Y

[V~
2ol X atOhak o the  paveaalildy o e
b’)%\&d‘ VS SQ,O,PaﬂQ_, NoA Fm W\OLA‘J\?’

0s wohok elonyalion woudd  waten el W a
irsented S

1ol Y ek elavadion 5 o Y

& Yotok MOQLLM, W = 40-3D =ip o

@{,\JQY\, .\’\5 = 4 )-\3(__

fohe =1 o

h\lj sq G

gh %La &\r\oo@r\ L)elOuO, er foil X W‘»Oub v PQTI'\"YWG.G.L;\.L% o{) z”qﬁ"S'Cm’

L

| aaW
gol Y
qu__;%cm
S g
= =N
ELopl— -~ — —_
|
EL.3D -SO‘ X
SD‘IY_ ;—,T-
EL. O N
—
. aneo.



-3
L x 1D = AXId (_-m/,s

3

= 45 x 60X 60 =144 cndf ko

=} B FleL S{- €L, 40
) EL.30 MEL 31 | BES
~ ey o s
20
10
\- l ] —

19

"pngz\f& T V-3 l’\QO@L = (]’\Ql(ﬂ']“*_
ol

og waken ol e P'Lééo reten.




87 ok,

WEDNESD R

7 EFFECTIVE STRESS

— Total Stresseg)

4% e o bnomt dae 4o tobal load

% SVoutvral Stress Or Pove wokey ’/Rr@_gsm,e (w )

g'k w the jD?\W\bLUQ Y the waAen.

x Effective Stvess (o)

ATN

the tolal gbness mumiuws meuknad ghrens
dr,  akso catled. 1 h%@\cc)mooaukm P et we, dt i the Prang
AT Coyioly  the 8 2 auio U b%) 3 O’tz,, bt \\LCA_T\ ghreng 5 {)

3 m\ C\;"«-\CL. 2 o\mm C.]v\om:j e. QB gmL

3
g

\

w + 9

o= 0" — WU

o = W
A

wohene. WS totod load (@oo&:@nna& loed, + 3@% wt 06 9ol

A —> totad s anea of U

U\,:'Hwh

0w hene

h —> Pﬁ-uzhéu.‘he ’\‘ULOOL:'— dlpH» 015 waAh.  vn PLQ,%OTY'}M

Y it be
m’ﬁ’&‘. e ostane
g g w Coon be. mcmun_eol,,buj‘r o

Qlpoooon & con Le cnwx?wbzrk M'WB/ o & w valued.



Ak p\ame_ @—-@ :

g =D ;

2
A plcifne— - :
g=%d.Z ; u=0 ;o=

AL P\é.m ®-8:
o = Y4.Z + Ysar-H
A = Yw»“-

g~ = “{OLZ—{“X’H

- ?
w=035 g =0

20 (2q

@

)

g = W
A v c
DR KL
= S";l_y-ﬁﬁ— l“ - g}
A | o « |
| - - ﬁ'
\U‘ = Z XSOLJC‘ XSa-[;- - © I Z
o ° L
w = Ywh o= T
! == N |
- X Z.[ '| A XSW‘T-Z.
AN .U": AT (\T)
g- o= T~
:(\(Scdr ‘——Y\.\JJ z .
IS  }
¢ o = ¥ z
O
GL
OF @
clry sol, ¥d <
?fdz
_? lé@ _____
\JSOCL'- H
.X 'l_
@ _________ @ Ydz + Yot K Juwh Yz + R

©

@51'.6 WwWT Tewes |, then, o & W

' P
moneane , but o  deviecases.

buk o’ Llnoweantd,

® 4§ Wt AaMes hen o & W decneanc



Yw - - HW
— — —
-
- = LI
hd -
T =
-
<
< o < ©
Iy
- o . =
"’s :E - &
@
Z.
- =3 - .
- =
- -
- o
- L3
“ ©
& L LS

Y. H ..{—Xs“{— L YW(H\U—{-Z) Tz
Wi ALY

© ©

® g{%‘e‘"k&v& ghnorb belpw ho o bedk el W 4ot a% indepenal onts
OJD othlch ok waken (Hw) aloove bed, lareld.

0
Ti e 7

foat }’ AR
L e fi Pl
é‘% : S\ahmcuta o{,ut
5o g . et man wotwr,

Yo Z + Yoot M

suvchoge, q (ki) @ @
'R 4 9

a 1 N S ‘
rpmwlﬁ Qa‘lru.’&.q-b&i. |
T z ) |
j
!
| o b
g+ ¥H g+ TH
@ @ @ q = 100 kPa
Ayave  3trw distailbakion 3|£ b :|\:
\ /
. df\'ﬂﬂ‘nm«\k ane Po*m?:fb. o.\% ‘_ / 20 \\
o Zw\c\\m\je, o infinite SRS | % // 70 \\
(RIS N RSN, ke \




o —w e 3’

- —> Capr]\c\vﬁcy o (30)
. . R | \ _’ B -:
o @u.c; +o C,Q_PL.UMJG. , Yhe mpulmﬁ. it O\ apitlar
7 [ YRS
ke e andam '{TQMLBYL Q\-u.nna__, Ahe - < +ersi o
i 5 5
L o ILona tube W wondan } o -
) IO b ep é 7| Hydrostedi]
' AL /T Co5a .| Compresqon
Lomp ' 5» S W
’ 3 : % -
- ‘U—COSO( Ccmuﬁé C,O’fY\?PWLO’YL T
Oon Hhe l..oo.Ulb

In soile, capllondy e, he x 0.3

t‘n TN o 000 00 Do 0w M =
LoeE T e il UG | d.
)—lyRSDAy °% o © oo :’00?. -
i h 2 9oy e\ whene  d. — diarrmeken ol void (cmq)
Q.O o0 LY ] s
- na:%b:é:” oy’ 8 2 ",.cq,o l’\ — C :i.,\l %:al\'t
T e R e ) ey
° a"ﬁ.,Dcogﬂonnnbnoé’nof”&nbonos,:.w d-o( D‘]O % L"C o 1
G vanakion D10
_.C-ggn_ 8T\Md, g coanhe ?O\.’Y\Oh > ’H‘C {.Jo M%L%Lbu .
deot e Do = he ot 1
eDip.
Jon cloy, elject of e of pankicle om 'CA,PL\,L% Nkt
mone  Thoon  bhaok 06 vend, Tvadzo.
g _ ?
3
H " w}\:\\
. l—\l § 1'{5«% ic-:::%mry wad;er
; Y -
S . !l '
J "':'H_‘,Y,Saii,.
A , 3
e e T T T T T T T T fethe g Ve YC:S Yaz+%sat ho+ Y'H
AL levd ©-6): .
lo)guu.\%; helowa :

) guusb aby gve.
g = Xdz
oo s = - oo e
w= U_’:_- B’dz—eb’whc):\}‘dz-f-ywhi—

o = ¥4z -0=Ya Z-



~ = g h w=o0 — 00"3 3 'Pcm*ciaua, satonaded. Foul

'U’é<0’— i) w w tve. —> below WT

;cﬁrm_ ow w -ve —> n capilleny gome

ol wolhodes ook ke wolls of ‘“he C&p‘bu%
g ég +ube and H\@ ane  umdan covrpronsiem, . T how
3 v CQ»P.‘«LL% Zome.

Ttk Yeove & Grosh hatl one oLi,a'aaWawboS@ 0.6 captltwa .

(Wcjkb bé'n—ua) (otaa torme ) : |
-'Ltma tnoeazas the sheon %Wl"éfd‘ ok 39'LL-(S= ¢+ a?tomp )

‘Euj,- coapt tnone, z. - o

> 3 i
—_ Z. R
0o T ¥
Efckaﬁ ¥= 10, z=_10™
' i SO.'\’\d.g 1:-lo_’
1 2m
3. 0417 CQYT’G‘T\L Oi) C’aa) 4 K{
e = 20+ 2%k = 7.4 HnE2 Len. clay, ¥z 2 Hed
2
6_7:O—_LLH__7L‘F_2:5'L\_H“\
' @ -
P .
o = 2¥+ 2%
Lo = 3XIEH4TXD = 124 Hwd /" | TSR 7
: | ;: o =g
5- Y4 = GYw 1€.83 kN/m3 S l ' —
1+e. 7 _ 2i e=oti; Ysac =05 G =2.,
'X v/ : T ( -
Sat = Fw (Gte )\ = 20178 kn/fmd _ 5
1 te. 3 Sak =20
v

O,_’,. = |x Ig;qg + 2(2].'78*10_) + 3 (20’1.0) = TZ-L\C[ kN/-v-n?-



P—.S’S

e
Q".’b) Coheniode U”ofadgpﬂx% 2.y v b

Cop MWE cohe -

37

bw GL {)@J\ Lhe obeove

’ > Y= 17 kN
— P T 3
B r@m) 17 X3+ (20-a.8) x1 + R
(#—a.g1) 58 = 10214 kN o i EZ 20 i fed
5 Yok = 1§ Kt
’ \,\ PAVE- - BN
‘ At A depbh, -
- = 2 X171+ 20x%x2" + 5Xg = ek
w = 67w = 58.€4
: o = W = 1051 KPqy
92
Ag= = 10514 — 1024 = &8 kP
b) 74—[; 2.4 ™ olﬁp‘Hw)
o = 2 ¥d + 0.4 Vst
= 2¥d + 0.4x20 = 42 KkPa

ol = o= (W = 42+ (3-24)q.
— 47.886 kPa
v Sept,
UR DAY
P S

il

= Arvesion Rock,

3 Pressune.

_ Cha > auoesien PMW%C’&L
GA:Q:&:&L&% pPrersune = kaqj

4 ¢ lay Civrrpevvious)

o Sand. ( pevvious)
v —> conhined

L i 7

rock

corfined.
GLDLLM(‘QQ‘\ .

gpnmg,z one damelo PML onl@ e Pw%omawc zun&;xw,

aleve  GL,

m,q't.n_c'.fei



& |
= (1o.5-10) 4 + (le5-10)2— 1ox2

= 35 klFa

—_——

b, When  ha=1,
F = .Bs—\0xl = LB kPa. 3

Ac > area 9| covitack.

Pov-> onea. of  wadten

A —> tokal anea o) geil.

Ao A \J'szj gthL_LL

A ! A= AW+P‘C o A,
W= WAw + =Ny
@u\mdm\a, Ua A,
A A [l ol

. AT
: g- = W+ =Ny
:_—7‘» | ~

COW\PO-"J“@ above equ,ok;tovx. w»’d&; y = U+ S 5

2 U“? = EN\; o
: A. o .

QJC o "—”LU“M’ o a"?‘ kot vm\vccaL mdvroh {ora '_Eho\mm%
ot he Pmn’a o{) covbmet of - teil grains diriolad, LZ:}‘ e
totel, onea, i\ndmd«nﬁ thot occuP\mL b& uoaken,

¢t w rach  mallon e an{nwt Lo ok ﬁzw (?—‘




(53@

3. SEEPAGE PRESSURE & CRITICAL
HYDRAULIC GRADIENT

e Ta
- LA SR -
- o= —— L ¢ -
;— SO\ t % Pe |
_—_:_'—_:—tf.‘ I 1)~ Y-Ywh .
e — _:—___}: a Upward Flow Case /

Vpward  Seepage
Av bottom o} sl

o = YwhHw + feak. Z
w = Yw (z+ Aw+h)

>

g = o — U
=Yz — twh
| At botkor of soil :
f— ] 7 7
- —— — -~ Hiw

o = AGW\HW'*" YSar\: Z .

| : o = g~
SoIL Z. - v
NV =¥z +Yoh
] [ | - 1\ A'a
g Downward Seepaje,,_ - _ ————|na
| ‘ T T T D Hw
o = ¥wHwt+ fsat. Z. | o _ . 7\{_
T — Yw (Hw+2’,) ‘ ‘ SOl .
(r_" - O—u = )f:}— \ BN




.owhen  thewe W 3%})0\3@,, o = X,Z + Ywh

whe e o gm 3igm me tpw and, fee.page
& %{tﬂ“ {')M dD'LO“r\.uomgL

G'Q,e,P oge

geePOﬂa pravune s = Tw kl

The prosene CM““’E]’ Hm eepage waken  on bthe  goil pake
W colled, 3eepage pRemune. ,

The. Becpoge  premune ’Od**’“‘a‘ acty v bhe dunedton %%u:)

Mpwoum\ low & Y’Z'\L Yo H /f
 Downwand Jow: ¥z YwH |,

Q—]'(jo\howuﬂic @haoilmrﬁ:, = R

—_———

z.
By = ok
=Yw \ 2
Seepage fonce, Ps = ?s-A~
= ¥w. Lo T A

A_> aneo. akx boJO{TD'TYL Dl-) 383Lt :

. Yeepage fone- pon ik volume o) il = B |

—3 Cv'\“:‘\cal Hdecm\ic:. GYadiev\‘b3 TC '

_. g i the Yydnawlic gradient ok oilical comiion,
(" =0). | -

§rn an upwond feepage, o = ¥z — ¥wh.

Av odlieal wndibon (@0=0) ;5 Ywh =¥z




— 3y &
e = 62l = (6-)(1-n)
. 14e :

gm 36\\)5,‘ Yo e 1 (6:2-6~ 2.5 & e:o.é_o.?sj

5 Ruick Sard, & Quick Conditiom o1 ?Oihﬁﬂg Condition.
_ g\meon S‘Eﬂeﬂa’blvg S = c’+ U"-h‘cmgb’

g@’\ QO“"\QM.O’Y\LQM t()"\,u , 5§ = U_?"b'O\ﬁsby

I oam LLpuo_wxoL feepage, g = ¥z - Y h

Ae olicad wndifion (o7 =0), sheen Foneprth of
coradionlens el Lecornes 0o and,  bhe  goul ba\mu Uke
o bm\x% g uidl « Thw  phenovrenon U calleds Quick Conditton .
Gt occuns .ow\'g . Cohesionlaas  Loils.

Quick tonditkon ‘w @mc&b oeowed In five damd
ondh 2l In the cose o 57wwel and  Coarse mv\af,,%ho%gpk
H\ka e cvsionlert 5 quick torvd.  condibion U Mob  toenmon, fin
Lhove ane f\,\@’\\% PMMGCLM@. : N

\

i -y

?\mﬁcal R q’ujhc,k gond.  tondiion  occura ot bhe bobhove o
e B i, St Tha o okt gonad
AAM\:\'Y\a cm%mu’occm acktwvibiet W~ ‘Mé{om whone  WT u cloen

4o GL- .



% Jo vaem’ Quick Conditiom
— Prowvide woe depth of shook Pihu Onal Resl weg Hhe

LBAMJ\-JA ¢ &?ﬁ odienrt

— Keep sovne depths of waken (Hw) Y bhe gk

totthouwk  LOY™P Lehe J@mmna.

— Zowan douvon  the TN Lndi wWT -

- gl}—Pp'b 3oL Eunaf\cmda Lo aol 'LY&‘)CGN\I:P% (q,) on {—D_P )

tel , at  blg o{) %@Mc_ gbnuwck ones .

bfd: L be  adkual szdnm&c ghon,oLLeh{: (_—_ _\L)

L. Le rabicak mebg 8na,d\mﬁt« % ol (_, G
C
g.’h V> le q/uuok Lowwb\xm‘\ OGRS,

To owerdh qrwlok condition, 1 st be l@_f.{g loas Hham 1.

F03 c@dif\b\: qu.Lok condiam, |

% SGhe AP WY VAL head 'NLL'LM!\KL O Cound %uj\ck, condakan

h= leao 2.
qﬁbsep‘t,

TVESD AY

-> rpl'Pl‘ﬂg : (unnole?mnl'nivg)

_'5719-65LML enesdon OJO ;?_.__U/S

— % occtorws when o= =0

. m oouae,og cokestenloas  gela. ,‘
%@E lex\\: be r\\ac‘bxauhc 5?\a,abtewt at exid PO'WTt'

= e

FOs Og.otu-\s‘: Pu‘;oma, =

iexﬂ:



™
S S
o

o oCCcocC

(ﬂi
L™

X Yo "pne\fcmt (Piphﬂact:

34

_ CP?\O‘-’JLOKQ» " gheek P:LLQ):, v the ‘&OU.T\GLOJECOTI 1o sedue  the

'}\@dhawo gladiﬁﬂ'b :

— PnOdeuz. nwented, ‘kf-bt'@t o DIs .
: .o, .
a Sg%qa% OratRrtes aé’sm OL%@T\ {SLH,-@L :

Os )g
by ('5)-9%1271 -

(015) b ase ok

5 ; to aMow entape o}

4’?___

av M <5 ; +to Pmeﬂ’c aseopt o{)
(DG S)Lasg 3ol Ponblc.bu-

AL ondical el on

OL;QLQ‘\'\\DCU‘LCL P = up\AJG‘E prassune

Y(ay) = Yoha
20(a-y) = lox 8.

y = a-3 =82

4y y=7m,
¥ (1 —y) = ¥wha
. 20D (q-.._,’) = 10 ha
L ha = 3 m
w o be oweed

o——)._; on —_— '\le}'\,l
0 = 11x1-§ — 10X
2 klz'\.g?m
H' =S5 “?‘\" l'qe = 3-—?8\"1\

—
—

AR danw oy ox canakiom

[«
:Xe]
A3 regecte. ALl
aggregate. ——
convse
Sa
/
]
. Y E
Clck g h c
’ oy B 01
vl )}\L)} Z i - Af_
1 Y’F h 0 7T
Sand. wr g, confload,
' Aqaifen, V
A rd a =

inonecued o B,




o Y .
O = 11x1 — 10 hy Az Ysa = phY

o = 1.1 v Q.Q_I) (”"HD) — AH' 0
Ya= 1411 = 2. 1™ Boxo.| = Qd
Y, —Yo = 377§—2.10 = 1.68 m

> A'j = |68 m

on €e=0.€, G=265 Z=10 ¢m .

65" Q = KVA -
0,04 = 2x1070x  x 4%
1= o0.44.

h:Li _—;OuLiL‘\X‘D:LI-li‘(,m

ob. . g = ¥z— Yuh.

= Q-‘B—:)XIO— t(ay)
= L’E6 S/C.mﬁ



lth Sept;

TOESD A

£

.
O

0

9. SEEPAGE ANALYSIS

X low Tme e Hneoarn live.

Yire which ghous He dinedson

#Louo.

¥ foL wip otembal Line

O() §eepoge o

SO%GJL %&d., on P(ﬂ?@ﬁﬁa/t R Maina {7’-\52, Eavre ek all

Po'wr‘cﬁ o an Qq(uluPo":e,hﬁmL Line. |

% Ylow mek '

Flow lire.

C'ha.nnel.

Equi Pol:eh hal line

Gy Sotal, YNead romeaine the doarre ot all }I)&LY\"C.S v

o QqulPoEe'hﬁoL U

iy Seod low  Twmains the fave  blw Hwo 0"’8““’*‘7&

Ulre,, (bH A 9mm)
iy DY remane the tawme t@ﬁ_.-c)«omwul.

G gm w% {;»eka(, AL 7\_0,7‘0%0 W‘b be A%

&8

wipate

3



X u"}pp\iccxﬁong O’f %(lc,wh@t_
(]) (JQ’ 'EO“OL EQ_L’—PoﬁQ_ IM node, [ .
() Jo #”0[' feepoge  prossune. '

Gib Jo -t\"'nA. U;Pugt presune.
w Jo find.  esat d—ﬁcxo{ieﬂﬁ’t

A
3
H
I?%Da‘t‘t&m
o | i
N YL
2, > 4
e | 7 \8
3 5
“ ' c Ne =g
Nel = 10
<1 - |
R R R P 7 P A 77 //ROCk

o= Z&Paje Nead. (OY) .l’\.ead, C.cuuus'mqa/ %louo.. (on) tobad ’]’\rbo\d los

() ‘ge;epo:ﬂe io&‘s rRod:e, ) V;M-pO‘rL—.aYﬂ:
Q = kH Ne 7aAB : ‘
o LA 5 fon he_cl:amawlm Lields
= kH Ng ; Fon squave flelde,
N4 .

Ne 5 WNoiof flow chormels.
Nd—> Not o potential dnops.

- Ne 3{\xaf,|)e, ﬁacﬁ)n oh -étouo oot (c;k co;n,o“bm'ﬁr)
N |



U

>

o
wd

@ Q

&

)

|
e

>

.
o

C. i

COOCOoOCQCOoOUC

¢ ©CQ

K.

%
) geepoga Pressune, Ps %

h-—> balonee  zeepoge heatd ok pot ¢,
h = +toval feepage heod —head lost upto pewt C.
= H-hg |
he = nAH ;o> Mot o} potential dhops upto <.
AH - heost lew  blw bwo adjacent equipoterticd  Lives.

O = H h: H— nH
Nd.. = Nd..

"y ,‘\/Lph%‘? %Mea Pu

CJO%O-L Yaod = “Drardune Vaod + Elbweaton heod.
h = hw + Z |

L’\W = h- (“Z')

hw = h+z

QW etk %nadie% , i'ex'\t

ieoc,ll: = AH
fay

N uhéﬁd» ol, {;Le/tat ot o, (hokthadl koid)

A -{(mo ek dhoum . bhe %& 44 coe/g{)i,aem—lﬁ'b& P me
L—‘L\ﬂﬁ S SUREN 2X00 cfn[‘gj dekonvnive the feepoge Lo nake,
- Tg}dag pan .m Lomébh, o he. weln.

Np = g H =1005—-0:5 =10wm s €= 0.5+0.¢ =13m

-3

Nd = 14 K = 2x1 emls, - hl= 12 .



WO e feepoge pramune O'Md, ULPL%& prorsune. ot
poict D 8howm  Wm Mhe R ke depthooh ol dokion o,
6.¢ m. Al ddwrmine  the  omik Foctiort Yy bngh of e
gk ak  Lhe oxit pont A l2m,

g@QPCLSQ . G) = K H E_F:__
’lw TUZ:{E, NCL'
. -3 _2
= 2X1D XI10 _X oni_xmeoxé,oyzq.
b4
K — 1.72g m/otgdvg & ® = 4.937 m3/dﬁ.m
?@des@, PT\WW‘-’?——J P,S = Yw L"
_ — nhH
Yo (M- o)
= lo(ro—-—QX\D) ~ 35.714 kPa
14 =

= Yw (h+z)

=1o(3.57m+|-3)= 4€.714 KkPa

Sk grodie by lest = BH - 10/ | 558 L.
12

OL
—> Earthen E™ bankment

Ne =3 ({ Phreatic. ling,
Na =7 '
v
Q@ = kM Ne ?
N4, .
R A

VAR e S ar A es LA A .
77 Irnpex vious

‘_)(-/PL.MOL’CCC, Lie @
— topwort o Una | |
~ O bhe [_Q\quﬁo line, me%&i w300,
—_ {pmabob\c leapcl



r
e

w W W

-

T R R

)

a gy o <30,

Q = k.x, sinat. tang
Y
4, 80 £XL60, 3
Q = k .jc,.\S\'iY\O(
LTSS P e e

Kozney’s Equetion:

Q - K.S.

-> Anisotropic Soil =

Tlow Urer o0 equipotemtial
Loroh  one &e,maﬂla gmooth
Lonep. Rk wohamenan Pow
Ponwabﬂa% o%mam,

Lhone, will be dajlestton,

_"Ecnnel - __|_<1__
—bom 92 |<2 .

gr\ Yhe cone 0% QWRAD}MOPiC. gl (k"x— >k3)s the %4003 nek v to
be dowwn to e Aremahovmel fabon osladh bt atned

-
¢

Yot

I

C

QQC@DOOO@C}@O@_@O:D-OCDC)QCD

'L,a, Mw'g the M“%OY‘“L’@’L dem argiors ondl kwl‘mb-a,

\J@-\ﬁGCJ« O{JL ‘\r‘f-'se_h'\h.\.()'NS UJ’\C()‘\CN‘VZJEA . ﬂ L\Q, qn.o 7'\,&5,0 ol ol Memndt o,

. redicad ua mml:*i\i’](‘j‘\"g/ with & ned wchom w e enerot of

L4



K 4
\(:—‘!;: ' 81’\2. Seepoge. lerd Rake & UOW\PUOt‘Qa(_Ua, {qu{—rg

 owrenaye Pahmmlﬁ\f%(k’) o folows

Q = Ku N

b
= K
b B \J_ké_ = 658 v
fo. &
gc,ala Baot—on = }:25.
25 —_—
‘ 2 _
(emis) S
& = k. Ne = l-t:sxlc'—:ollL M5 Do m b LMETH
N —_— P _
® = kH Np_.

== 7.'?X|66 f"?js PQ}:_ ™ LP_.T\&'H’\.

TR % |I§6 xnoe’ Cn‘{”[g RO\ o lm%j‘%

= 1. vlg C.mslg

_—
———



{

h= - he = 18-6

-

o0 000200



\ i"th SQP’\:,
THLRSD A}l

10. STRESS DISTRIBUTION

- fB Oussihesq’s Tlf\eovy

* Ass um p*HOnS H
— Soil W f\f\omcae,hmw,
_ Ssobmnopic SO
— Soreri imfaie
\ _ Plose moediuve,
x — Point  load .
avous  Trrars ot difhenet locattors , gel hob Javme

Qlomnog
sarne Gunedbon. (ravne E, )

clastic P:\op@\ﬁ& W
‘PG‘{W%_, 30\1 “hos o edasre

9%036h0p‘\,c N = a ) ak o Ei:vj].z,

phoPcm?de.& o dikprext Slneekcons .

Loraioingribte  ™e

annh eoderaal  boumded La a ’\’\Oﬂiaovﬂyak le'n
unfirate \mgd\, Y oM dineckiond  Ho

o slda oh oigortal plame.,

o

|

B | 2 <

Vordical stnens,

oz =8 3| ]
z 2m 1+-(x_)z
. Z

kg —2 'Pow“fr\m% gﬂbhmw\ud @oe%mznt_ | ¥ 1.,
A
_..—"TLJ() Yy =0 (\fe)ﬂ:?\.cauldv below the, 4”"5‘-‘"“_) L
d Tz = Q_ .3

ZZ o -



>

CogoCoCCoCooOoo

= gz ot _]

z? J
e ' 2
G——zl _ Z3 2 :L l
. = o |
z
Tz2 | .
. .
Uz2 & V.

-—A??_aabtoul Choan Lenoms,
| Uyz = 9z, %
f\fmﬁcaua below the Wod | ’7!'2_ :O.'
A reckamgulan foobimg 1 mx2m 8z han a boed th-be,u?\—ﬁ o
10t on e aﬂouhd tnlgca. Dekenmine. tha  verdical Stness
ot 3w elow a?\om\ok lawel ) below o o bhe Jbooﬁ__rgf
by belowe Bhe cornen o} ‘koo'\fcmé,\ seiney Boumineags Eﬂwo%j

2.
o) belows  Con oh ﬁOOh“ﬂ 9 ——‘1 4\
20 . (acting o C6) 1 |

Q@ =1oX I x2 =

Tox = Q. 2
o7 2w

: -2—9—_.3_ = |.06b6 _L./ﬁ{?.
2 2%

by belows wonYer ol "BOO&"“@)

y =Now & +12 = bl
J |

B
3 , 5
‘ z% 277 \+e:,z_)l gt o 1+Q,1339)2

= 0.7665 “frd

———
p———



— Tsobar

g:\f W o cunwe B Corbouo

(onmckfwa, akh p&i‘n_b below the L) b
. ¢—— Isobar
5houmoL Zmécxu, Ob equ.q)t vertical (L‘!mnlsmxh

ghrand.

* 0% \JCLTL'LOCH.DY\ o a mon'ggwbd

/Pla:ne, .

¥ 03 vaniation on a ’\feh‘ﬁ,cat ‘@lafne, rPass'mé _{7]_\?0[81‘ iOmc(,

%0

q g-’l) a  verticad, P\.om,c, W drawmn o o nadlal  distomecd 0‘
2 e CLUJO@ qg'l,om a.” '\ijﬁ.cak Load ok . whak obp’H'v "mMonc

O cound, - : -
= \L 2m, fawn =5

—L‘ovn'? = —

z= Y _ = |.22% ¥
tanp
=1.224 x2 = 2: 44T




s

._yfpve ssure ?u\b .

\4!

Gt b Athe gome of the gol W whidh thew G Zignifcant
Ferard rEe&DhCL the  presdue bulby s sbneats in the 30l O ngéh(ju,{,

b Yhe cone  Of foobingd, the dsplh of the premoune bulb  w

Aoken

do gbm é-

i,

= Cirecular LOC4oLeoL PAreas.

. | 32
I Wi e
OR |
0z = / q (1 — 00539)

f/'

O sop, = Nevwmark’s In-FPluence Chart
Dbay

— 4o find Uz ok 0*6 point undan C\“a Bkape, og lo
Hf]omPMUL based on (Bomﬂ\%q} S'Nwra |

— €och leckon Cosbes equal
ginaw o the rtne o the cho.

Oz = In q
I-> wiluene coefpeciont of chort

n—> o, 06 Jockons Covered. % %005:\'\ : plccn,

g — lood itereily of foob‘ma.

o 1.5 B to 2B (M Frooon  in the, ﬁuaﬂ) Lelows Hhe

q

R EETN
A\ T\

A
\ I
\el

M

o3 T

z




Q.

b o Wowwmanks infuene chad dpth lne & Sem , §| he
gornars A4 met ack: CLOULPSU”\ o 10m, whet' gcale u do Lo used
to dnowe e fige on the dnadug pepen?

Seake 1 Depth line = 7.

5 om = 1D . .
lerma = 2 m™m
1em = 200 cre

e 11200

1
Yatal mo, O{) Qe O o} chandk

w 1 =
Jotak ™o ol Seckony o} c}\anjt" = \/\(OZOB_ omcerdbnice  ancoles x
no. ol naclial liney

iog ‘conchos =10 & MO oh nackal Urnes = 20

4 we. ob

—_— WQSJCQ\"S 0.0de.’S Me‘a'\ool :

* ﬂsswmq)\:io*n% —
(Y Powrt ioad
Gy Sl comaittr o} mo. o} dea\otjm
(i Applc able —~69?L s%hou%xkuui fotla (o) .‘isdzHe\mm
qd»mct\'r%wzj Qe«h, @ voaved olad _______

N e l+2( ) -

— g@’l -;——< 1.5, @ow'vmu&q} egry 61\”«% %él\m Senensen Lopar

e W%E’C’)\g&w\di egmn .



\:-uv; ' -m) ot [

L |
Mg

PR
-

e

- vt .

Jor z =15 bobth cquakivn grve the 2ame ghiow value
— Yen ¥ > 1.5, le?c}\(jaaand% eqn 6{,\)@5 3%1\%]@ Hé}\% value
coronp aneds to  Bowsminesq eqn i
- New mark’s Method .

—to ind Tz ok cormmen necto

F_z — lﬂ )

1> injluenc wefjeciert which
OL@PQ,Y\GUQ ot w1 &M (oe%e,cie,h"b.\. B

™ = _L'__. & Yv = -——-—8 7 §|€ri
Z Z . N L 71
m & . valuwes oNF ovoslakle im the ferm of chostte o tublas
,P'l:- owtside @ = | TG, Ty
{fookng @ ® c’-z\‘_x inside a ~u | @
d ‘)] footing T
@ U2 4" @ Sre / @ Ozy
Uz = cVTzs-l' T4 —Tz|—Vz2 0—2*—'0—1|+0'22+0'23+Tz_q.

—_ A'ppvo)(imo:te' Method :

— Y oad s penaion. cmdlz. W asmumed 4 be as 2v to 1H 4
1.2 lood dimporaion. M |

(H2v) ' _
— T
7 = LBq.
B |
|
| l——.
L : o Uz = Q
) z >
o5 z) (L4 =
| m (8+2) (L+2)
. naula
5 I o ) For nectang:
PLAN. U VI PR VIR T PR &g
7 b P N | ~|
Fosz ! B "~osZ Oz = Q
} -
- Bz L (B+z)?* )

Fon Squone Hooh



‘FOTL covitmuous ‘FOOJC'LY'Iaf

Q = (Bm)q, F) 9&00@(-?@)1 unih (@'&ﬁ—b}\.

- Vevtical Stress cdue 1o Line LoaoL,.

2

9 2 ! - V iadn A
Z T |2\

2 J

2
‘ G . —
%:—”"Rax\uao.a, Ures, er00n Pipu etz., " |

f J{‘Tz'-
— Vovtical Stregs due to Strip footin Lo

Uz =

| (Comtinuous ‘G)Q—[;-.rtj)
Uz =
< g (cx + sin oc)
(belows co 06 T '
Loadj.ya)

~ Combock Pressure

Y oaru ekron G(_QPQ‘Y\OLA wupon ;- ,

A AN
(H g:ije' O% %oo’d’h& (‘niatck g {lzsdbh)
Uy gape_ o{) goil. | ¢ wortact
Prescuv

fR"fJ id. %Ooﬁhar (gfj? Rec “&00%‘“5) ' Gleseible

go&h:a,

) umbmm settle ety i Non umi‘@\m sette et

) nor\_\,m‘b{)mm tortack Pmme, U ’Mm{)@y\m contad: presurg,

Descible. \100% - o\,l, ‘tank iomxd,wb:on embmkmznt- .{thd_m&m

B
,/'r‘1- ‘_-'. " ,. -..-:r'."‘,\e‘sqn_,




g o tk& ok o hed %Ckar(glz) ' 2

1= 2m, b=1m. | | ﬁ 7 -

" = “- :O|L1 . \
' } =0.032¢

z
n =—= ‘_Bi__—_- 002.
Z

2

Tz = 4. IcL =4%0.0328x% = 105 tm

e
—_—

o, _kmd o= below -the Gonren,

= _l—_:-_ i‘: O.¢
e 15 "_.-..O.oqg']
=z
5

=0.4

M
!

Tq = 0.0931x g = 0. 74 A/ e

. gbners tnden colwrmn (D), due o

9z, !
Uy 3
Ty = Fhnord wnden  toluynn M) due A, 3
Ty = » due 1o 93. 2 5 3 3
QZ\L Qa\l Qa.\L
Q = 200 _ 6667 = @ = Q. -
3
T = 2 m, Y:‘,O' (-wk@’l 0_2.'1) .
Sz = 6667 3 _ 7.96 -l,-/mz‘
4y 2ar
Q 3 __\%
G"-Zg‘_: 2 ,  ——
72 27 ‘_\__%)2

5/

- 6667 3 (1 _—— /--'
4__ AL 1+Q§.——)2‘ ‘

= _

— 0.4 tlm = Tz3

Feed 7J .
o = on FOmt T332 Tl o

= ¢,796 /ot




oz = 20 | l— ' S/2
%) ]

= {isb  kn/m
]
o = 4 x100 = 4oo KN/nd
bm -
: \‘\' 100 kN/n2
B ‘
' |
) 100 .
. . : | 100
\GA. etog-};;hg w thowsm *-.8, below, 2 L5 >+< ;|-§ -
= §m ) 1 oo I |06
Dok anrrine  The > |

? ; s "5
vertbiecal  Avrers at the BWI Cl
'338&“'5' e, &hown in A 15 m

) Q=150 KN/
H\a g th X -H\
1Ya dopth  of | -
2 . Use Hhe wkoUow‘ﬂa oefheciershy | .. T .=
) ' As
m'= 0.6 n= 2:&7 T = 0 1365
= 1 N=2.67 I= 0.2028

Fenors  dure ‘to e Ay: (govidnadan ma)

SR o WL S G o

= 2133 knjed

Frary due o Pe

m=_1:_ :_8__ = 2.7
z 3 T =035
B8

= ! \'E 3 0‘15
2 3

- 20,41 KN[e =9Z3

. =

Tza = Ig

: 2
T = q‘z\.{_o—zz—\»a—ig*—'—" 62.28 /s

—_—




. 11. CONSOLIDATION
&
5 - COm'pYeSSiOh
0 Corraprarsbildy 1 the pnopedy of soil due 0 whick
0 Co‘rr@hmioh OCCuUNny: GLO@ "how TLQLOJ‘CL\/G,[C;) Yane C‘O"‘T"wamu'}_j
O C,o'n’\JPOJLQOL ‘o 57\%@\, gomcl, onmnd Bt :
G
5 Cornprassion of foill {4y cue oo ain
C‘l — comPruzMLo'h anol chapg ob akry QElme \"OL"U"ACompq&bﬁ s .
O —_— zbchupe, Ob Peﬂe, chU{:(’TL; wheneay C&)m;‘)r\o)»é'wh‘ 06 wedkar
O Qe«'l\idva?\aim amd. wakn T\%Uéyib'le,._;. consolidation
2 S QW?W‘LDW otczpm\o(b Upom volume. 06 verds « Mone. the vd. O%
- Voidd, mone will be the cormpreion . -
= —> Comnsolidation
O ) .
3 - Jt w the LQTPPEALON o)) zoil gtug 0 QQ:PLA’L&.LO“ ol
O conkm  wnder Shekic Lomge onm Locwu%
O _ g-\;l w a  slew procers .
O - 4t occonn lowe fl)qnme.ablz Joil.
: 7*
O W o= fponcwadceﬁx PR UNL (or) \L“
O %dnmt“ojw; prertune. 4
Q . w
Q A = oxcans pone wakex PO LR (or)
O '\r\ackjno cl(;jmmc, ?MNSL\M ) v ;'}:’; A
& :
QAaAm shakic — dwe o febl Wt
O _ .
O %o‘lﬂoﬁha"”‘l@—? due 1o extornal lood.
() kw-—)zl‘*kbMM ol woaken wndan C&Shtl.mo(, ot o,
U ke —> skbroe o} sou 37\&13 gk une -
(3

kw >> ke

A



At b@imfwlhéf R

At end of wvmolidakion,

U=q

w=0

gmme oUuod:e/(]j a%:f:en @Wha Cornolidation At the end oé
:ZQO‘OU”%‘ <0 a0 Lidertioy,
W =gq U < w =0
’-—-
- o—, =0 a’ >0 o =q
wto =g E+—o—?:qf TZ—I-(J—":CL

%’w\m«a ovwolidaktom,  enc cors pone prersune (W) decreanes,

inoeases, buk  dotal ghhem (o-) hewmodre

elhective  ghram (07)
QoM"Caﬂ’ft ’
th
Sept, thi'hj Cowsoliotcﬁctcrn,
TURDAY
"Propoties which "Propeties which
decrease. innease
@, ’me,amlﬂéj, o, Y,
Coerprasist bili Foklament,

L > e o curve.

* A\

“DPno P ety ui hich

reYNAANSE o,

g, S\r(:: 100"/,,)

> e- lc_)g g’ cwrve

® —>
:{P:

e av ] Cc
he | e~
Ag? I l
by | —
> > fU; 1% S
o log g2 —
x Co Q_bbicimr\-t Oj: @owq) nmlbi]\f@, ay
Ay = Ae




{
B

)

o~
e

*¥Covn p ne.sSoN g"‘ deve, &

P
4

Goelfst it o] compresson indane, G = G-ep

log (c’?’ )
U‘(’)’

log {SF’
1o o=

= se = Celog, (ﬁ)

ag’

G, = 0:007 (W-10) ; for vereoulded. clay
Ce = 0.009 (W-10) L feld comsolidation

hOYmcL\\y comnsolidated, c\dy

—)(—Goe.hb@c)(,eﬁ% OJC Voluyne CF)’lonn(je. (ov)
Coeff ecievic of Yolurre. Com?naesibﬂﬁw

COCCOO0OOCLOO0CCOO0OCOCOLOOCOLOUOLOO0 00l

-

L

|

éjc n Hhe UO‘\.mY;\e;‘h'N:c Q—lrnoih pen unt c}\o\’(\je 0{) elfechkive st
by ol ekmally continad (orea Remeins gan),

AN AR U A A A
oo AH N ]
VD_ Ho K VR ' \Eo
) ) /%:, :"'-_".'."\l.!.."n' N
AWe Tnone, Vo 1+e. meval  p
AN A =]
Vo 1+ e
= AH _ Ae
Ho




My = DY — Ae
VBAOU_, Q"l’eo) AgG

= Qv . AR

+eo. Ho . a0~

on final comsolicdlection  setblerert,

tnd.  whirate,
xJo 4 | Se o AH
d)y AR _ Ae ‘ q ot AT
Ho e, \\l'\b\l'xlfﬂe\]ro_
[+]
) HO C’lo«y m
AR v Sp = Hp fAe \
1+€o
@ A o Spi= o Colog (TE \
Q+e0) 10 UB,)
U"F‘:’ = G’é,‘l‘ Ao’

o2’ —5 original & aetal ellpckive Fnoa in the c,loﬁ,

Ho. AT

AR o S = mv.Ho.Aff—’

me‘* @L‘“‘ﬁom VS akmaaz Pm{)@\nqsl because jﬂ@“ aawe’h
gel , ;ay. & 'm\,: one Mot wrwtarit § Yhae decweose  wibh ihoeouse.

b o ‘./Bujc Ce. W O-Lwaa«é g tavit.

—?Depehdi'hg upon Sche.ss ’hls-l:ory) the States of Soil are:
— J\ronmq]fa Comsalidated goil. (Ne Foil)
_ Oven Covesolidaka foil (0¢ sal).
— Qhndon Corwolidata, gal (UC 2oil)



e
~

) Ty
! N
e S

(R B R

-

s
-

@O0 0 0 U0

™
‘i’

I
hed

q = 100 KPa,

Jd

oy ('phe, coraoliclated tnaer , 00 = 100 kPa:)
A =70 Ik Pa.
VI
Ovoncorwolidates,  Soill ©O7)

Clay

O enconsolickated ol -

precorsolidated el |

At Hhe end ob ool clocdioon, g’ =100 kPa,

iy bYhe goll os  ouen beem fu]a@dceo{,

do o Ppremune 87&@@;1 thamn 0004{71’\’5; peswe,
_ b the g0l has wemver been

J\{'Onmaﬁié corola dateedl  goil s

Sw\aaﬁk%’l« 40 o Pmum gL Ao ww&w—\g Pr\sz/rsm
_ whan e gol W wunder o rsolidatior,

A don  agnsolidlodbed, ol :

S Over Consolidation Ratio, OCR

OCR =

dy w the nako
sbrosd 0 Yhe 30il.

Tz’
q—,

don Nc  goil, OcR =1

ga"_ oc 20'\_\3 ocR > 1
Yo Uc il, OCR <1

-}Te\'zotg\’\ijﬁ TI"QOY)’ of 1-

Ve e
4 (douhle dmmed){ i
L NN dicckel
A Ymedictely
Eﬂmi. s af

; \04d»25(t @

ISOC‘nYome
o v 0
1
—> 0
o
Q
1+>0 At emd: O-F
tonsolidetibnm

p Corsclidation

ob PmoMDUaLaﬁUY\ gtrand 1o Pmlam’ﬁ? adhectose



Waken “dends o Q‘bC:OwPQ, W veriticad dinedbon, ("fo sard  Thaw

W\:a\w'x Pmme,abiwa), one  dineckkom; 2, colled 1D corsolidation .

oWaken e the sand  20capes it (lasen dondimage  distome)

aed. G=0. dnm@ thewe w  fand im Lboth Jsides ol claj it
(-7

S colMel dowste dneinad 0106.

°

x Slo $rodln - w _ k3 \ adie
| Pe’. ofy Jsoclrnome L= 2 = 1 szo{nMG ﬁn e
But W vesues with tve annd dagth. . QQPQ W ot wowstant

* @ha)mog 3 po:’c’% ,r d,

o = _H_D_ ; Jor double dnained. comditcon
2.
d= Ho ; for 5i-n31& d‘ra‘tth com Atomn

Prainoge P,xa\ s the max distonme  thet the waten theasto

DIFFERENTIAL EQUATION —_
BUL _ Cy aﬁa
OF 1D LCOoNSOLIDNTION - —_—
ot oz* i
, N o _ L A 4
- Coefécieat of Comnsolidation, ¢, ‘
my Yw Loy

Units: mz/sec, 3 C"%/Sec



COQCOCOoOCQCCCC

C C

.
Yacer

1.

I _ ¢, 3 |
” i 4y

Dolckior ' gwen n tenmd of Time fackor, Ty
. o) @%n@ ol covusobid.afive, U

% Jime 6&0&0?\, Tv = Cu&
d2

+ > bme o} wrwolidakion .

* @'\"é‘nee o} corwolidoton , U =

X100
Se

a5 getewmert Ocuned wpo cottoin et
SF__> %‘vnoi Jertevynent

At b%'mw'wg, S§=0 1 L=0 0L U<gioo%h
A emd, $=5 ;5 U=100%
o T
: Ao | U = dmipated escams Pone Presune v im0
: indial  esccore 'Pom ’)DI\QAA wng
= Qi Y o0
Ut

'DI; —> Lh'\?ﬁloi LN fPoNL pmma,

T > cwws pone e afti cortboim bime, b

Il U = ? 2 -_ [—
o ?: X 100 )’ g Uy

i

X Rolotion bl U & Ty

(‘1-) ( 3 U $60%
7 100

(b TV = 1.781 —0.933 10310(100—- U%) i U>60%



— Consolidation Tess ( Qedometer Test ) ﬁ—@—— \l
\

— umdast unbed, SQTNQQ W owsed Metal
— diamaken of ym“?h > 3 X thickness N Cloy

AT EILL

* Yo ﬁthd ‘e’ v Covuolidedion tosk:
iy C W\ow&je, m void nalto  waebhod. - %gf;fe
g;“@k vost void hotLo, € = W G
De  _ AW
\+ep He
drikiol wvold notko, @, = €r I Ae
G Q_l_&a'\q-b 05 " Polids  Tethod.i- N
. AH A
H_g —5 %8’\'1'\7 OE ?OLLC}\A : 7
. voids
H\g — - Wad I Ho
GYV\J v P\ Hp
sotids | |u,
Co = B_"Li v Y v
W 7

He = Ho — AH.

€ = He —Hg

NOTE

® ge’l Lane \A)cxcbﬂa» OW\oL faamne o PhOPM%) the, - wH v ke

C'DMOMGW e et 7an o Scmme, “{38% bo‘l}‘\, dx)eﬂb’l& dreuin
\oa conobéo.oh ard ‘zwcjlm dotained. olaa,, CM,‘;];@,—L

C\O\\j Ho 5 ClD\y Ho ‘Sp S

‘ / \r 1 2
R R T :
ORI g g | | .A d‘s Ho

_d'-" Ho Seq Sga 3



@ ©

o

Pl
Sy

IS{—h Sept,
b OND AY

2 5g

i

CoeCeCOCPOCCOC

C

ey
T

Ol

oz.

@ v« ét\ieh C\ad" Cv & constarit (assuwmed) 41_

Ion o Given o\aa, +o LLY\OLOIE}O garme. d%ma o} mmouchJ{m
bhe e m;\(mzd P & doulte cbiained comditiom j"r::cjn v
neq uianeck 5 d 8&\@@ dndimed,  conolition,

Ty = v+
dz
Jh o & U(n T 2 t di V¥
N MV)OJL@SQND”Eo(d = — =(Z2L
t2 doa
+ o OLZW\V
K B
2
t = Tvdd  _ Tdimiy,
Cy k
2.
e forre dgé;mz, of corngolidation, 4t o o ™Mv
K.
2
ta :(g?‘_ Mo Ky
B d My, Ko
!gTLO'YTL 1 2 ‘%/C’V‘ﬂ > DH =1 v = QU_,‘:-Q—] =1 . G_-qF, :_2_ _
3 | o
A¥eanl 2 "h) 2. >
+ %9/‘3“’“3 TAL S ? = Ao = 4-2=2; o> 4
. U_é’ - ? = 2.
OH = Ho_g_(______ lDS 0—4:,
: 1+eo 10 ‘36:
Fince  SE pokio W favmme, OH b als0 Bavwe,
O—t—)')
AHW =1 om SN
0\9-55 AL rgﬁ?’? N
i 19“ o
o KW 0% 5. AT
p
N
- = q (jaww 5 Sa =9 o
TV = CV!T
dz




W=22_ S uxs
Se
l% otrsll
+ /% ‘
‘bz GSI'—Z. (‘Valud, O’h&
4 >
o = (& = S, = BOX
q <52> = S X3 _

&
Y e

|
4 dnoirage petho

~

Swo dllai.h%e, pa.‘\:]rxb,

Buxt  wltivnoke gottlrmmeyt fevrnoins thae  favme,

wﬁ\’\eh w < 'GOV.,)

HO = L‘mj CC — O~35

S = 0.g92

UB) - <2+ ﬁf)'{= 37.2 Kk Pa

o= Q@
B+

Z ¢ disbane blw pb. cokene.  loadl U
| w3 heng. \xi“fu;-.l W mzr‘uu:uai

acﬂima( R Pt'
AU_J = 500
G2
Se = Ho E ey [ToH AT
Uteq AN
- | S 500
G. |2, 4x  0.3b ioﬂ\o 371.2 + (3+2)2
'+0-q2 7.2




oo

CCoCoCQQ0O0CLOC0
]

o
H

QY

— 1] qzi' Hml
Ho = 4m \L\LL¢\L¢‘L§? chf
Ce = 0:009 (vwL~16) = o.4ay
) 2| Sawd Yso =19 tnd
o= WG _ 0.5x2.45 = . 325 C
Sv
o3’ = oY 42y A clay wEeen
W = &%, ©=2.65
= 2(ra-1) + 2 (1.n-1)
N
=32

_—

T cloms Voo = Tw (6+30) = L7l ek
(& ren | e

. 2
na” = g =4 v

SF = 4)( Qs 445 10&3‘\0 (3'2—*—&1 ) = 20,9 ¢ v
|4+1,325 32

th =25% , 1 =10 m™in

Ao = SDo/a » ‘{72.: (?

10 _ i é ’EZ = 40 ™un
‘bl q_ —_—
== F - -—_
Y v — X100 — 2706 50 = T0%,
WUy, ‘ 2,
U= S_ ¥ 100.
Se

+ oL ckzmv
K

'_E‘__ = d.‘-’:—)z' ™Mye, . ki
t A M k2

o
8 (i) - et
A M /\8k, 3 J ===




T Fab spedren Tera_Cley

H\=20 YT H2=1Q e

O\\:H_Q\—:'TO . da = HTzzsoooMm

Up = 50 o/o

Uy = 50”/0
+ = A5 van . ta = ?

Jor sawme Gy & Y, t o

t2  _(da 2
| )
_ (5000 12
1D
"‘:2= 2[.4

H Fetad 0\8 \b ztﬁdlL dnoined.— &4 dimes of 20 4 yeons

o
= 5.6 yeor
Q. L. In  Yhe Lal:Ohaﬁcona, N Find, he Frne Zucru}.'\@’i ‘o undskgo
707 comwolidadion oy a  fweld dafj" oy 3w Hick ok doulsle
Jnoined. g
L oo ypgc;wnq,n : Gield @[aa:
Hy = 25 mm Hy = 3 m
i = Hy = 25rwm (singlednaired) c = Hi = Lom = 1500 mm(o\,od-(;ﬁ;[:@
U, =50% ' Us = 70

4 =11 i k= 9

Jon same G, t dva_

Claoc'rne, Zo‘xL)
to

= ISOO
11 0 T

“_\:2_‘—- 56.5 oLozﬂS




oo

CCCOPQOC OO0 000 OO0

O C

!

Bouble  dnoin age Xmﬁl‘b dhaiﬂ%j@

H H
dy = H d=H
2.
4 = 5 yeans. %2;5\3 7
S =9 o S2= Cz
Se= 45 o Sp = 45 cm,
Tv= T_
4
Gy - I = Ui
£ * d
Ut S = SOLJJ' (w’HQJr\ UL<60"/0J
S - da
S» da
i_ = %H— = 4.
> P == & 5 Ccm
en 1 = & Years. ; S =80 mm
Uy = S\ x100 = 26.67 %
Se
Ty, = T 3\_)2~ 0. O55%
\oo —_—

. ) . U 2
;Jnorm ‘H‘\e, +°~b]‘Q' 81’\)6“’ Tz = 11— (TQLSE)
. ,
0. 125 = ‘_F_;_ G;O = Uz = 40%
v, = S
St
- 2 = S; =120
ool = =5 120 v

=36



4. Tva _ %=

Ty 1
o _
— = & 5 T,- 054
0. 0558 4
s U =65% - (drom Fabls)
V2 = S __ = § = 300X0.65 =95 mm
3pv
15 Up = Sz X060 = 10%
Se

v Ne = 0.403 (Ao vable)

A Tvr % 0. 053¢

-

. ‘l:a = 2_?,2 Bew

Aload,
16. Corsolrdotton Time b vooasuned |
dror the vidole of consbnactton paod
(tasg) . |

LA

+ = |qp2 — 14958 = 4 yeork §]=q0 42231200 : ll
'
t

= — = 4 1 =
+= 1967 — 195¢ Yyeaw p & = 9 -

tr _ /g, \% 1asg
i TS‘T)

_c_l__. = (SQ— %
t b :

Sz = (35 wm

lasg laez,

Yeary

ghnm zzc:llo:;bzfgj ‘ .74-&'(:'@31 mom\;a, (a.-t‘ end 0-6 Sm Sand ;18 kN/wd

corsolidatio )

T = 4+ 5 Yok +3%sy | T 226 KPa . 7 Eom

clay 5 20 kN/m‘3

Year

CL=M§ =7é kpo.._
—_— - AN

=76+ 5Xx8+ 3%x20.| Jobal U = Usihhie
= 228 kpa\_- = 80 'kPO\,.

et Uigigjto\:.% a? = 22b-80 = 144 kPa

= -15b kpa.,




g ¥
oo

C o C0OQTOC0

fole

20.

T (tmmetickely afte ) = 5% + 38

Lo a.ol,ﬂ()j

=@

= 5x(lg~10) + 3(2a-10).
= 70 KkPa

o—?(wg'ccm mo\’*\fa Uem) = o3’ + o = 70+ 76 =146 KPa

e A
—> @ecom])vesslan I“dex s Cp&

glo pe O«{) MCD’Y‘Y\? ADABLOM C ANAE, Racorm \(E'YQn-\ (Co wq')\‘ess.o
o Nce)
(oce) W calded Cg,

CRQS

. C
_56

g{ma:tj'\w% Lk ne. Po?\)o‘com W ocolhed
{\f\na'm oo-oNPr\zzM'LoY\. el N | e 1030_?
comot be vanked, W de— ng (T"J 0 equ woidl,  Aoekox
sk nadkp ok the end. o) CC)’T\XOUOLCC\TLOY]_)

Ucce

one Ml@k(“'&u

- N
oS¢ = Hox Le log, (9 )
| +e, X

Above eqn W wad omly  When

<

L] ¥ A L
e»»loﬂc-" curwe W o 3%7‘“@\“*7 Uire . 9 o

5 gp = Ho. Cg 1o Je
3\0 5 —+
| 4+Co S

Ho + C

H—eo

q—')
= 5 x 0.08 ( ) + 5% 927 ylog,, CSD)
(H—O--q) (t+0.a) '20

= 0.087 ™ = ST:34 mm




—> S{ﬂges of Consolidation

gm‘d—t al  Comsolidation

Ledklement that occuns 'mecﬂlioo’ce»&j a ften bmo{ba_
dovo to elostic natune ammd, escape o{) CVE N

av /l)mtmwa Comsoltd.astion

Pue to Qoopuﬂ,ﬁf.o'm of) Pone. u_)oj:e;'m

Qi gec.ow\oLcma Coraolidoditom (Cveep)
plostic
OlLLEJ +o I\Mouausb'me‘ﬁt O]!) Pm\tblﬁb OVY\Q(. QACC,\?Q

0{3 zomé; oLovaSLe_ 1%7m woten Pl W’%}'md WAACO Wb ooackq)\
— Elastic (o\r Imme,dlodce) Se%blemévyb:

= ). 1
(_Q’\-\_cuxa qh —> ek P;\_QA&L)JLLL thcamﬁgj.
Es —> yOw*ﬁa)A MOO{M\M 0{3 Loil.
Gy — Powsorls Rakio OJD Soil.

g8 — G%anau\;@mjccc Vinean dimension
(Muqm\a wrdth o} Jﬁoo{:md or dicvneken of agoo&h% )

1 —> Jnjluemce {ackon
gnﬁmm\w ~{)0LU(:0‘/’L> (1) depends  on 3&%‘“%“%“?@’ "Izg‘ nofo of
«éoohmg amd. locokion  of ”PGUT{S
‘MotE 1 T he  immediote za;bﬂmﬂe’\-ft 0{3 * 7‘\/810[, {oobwa A
oot 0.8 times Che mMasaimmura  gebtle mment o) an equal
.«LQDOLKL& {OO{I%(QJG the CechmQ,)

Jor o onoden o> | |
— HYleocible Cevibne = 1.0 Conmen =064 Avenage=C

ﬂ%LOL 0.8



{}21.

é» J} @l

qQn = 9q- ¥D TR =

ID
B

Ol tank  foundodkon —> flexible {,003*8,
Tartvey B Snedan flexiblo %DO-E‘WB, = 1.
Qn = G— ¥D= 250-22x3 = 1§ kN/?;nz
B = diaweken = 20 vn.
Y= 0.45

= Sio= %B(x—uijl = l%qxzo(l—D-QSZ)m
ES . 6)(l()4' _

= O:0489] ™ = 489 wm

e owenage e%%ﬁue ov enbundon PrerWie on o 10m Ahick  Fabunoske
Clay g 15D KPa Covwolidation Fest On om  wndiskunl ol

il samgle. tmkom pom cly Lo showsil Bt voicl naio
doceaned Fo 06 o o-s,’B&j Lﬁmmg Lhe. #nor ih-bemdﬁ

frorn 100 kB Ao 300 kPi. Pokenvwore  the inicad ved nohn

ol C,\o(y) \oam Ale  datonvaine  the dotek  msolidokion  fette went

. » d% b-‘jeh e o W*"“”.&“h o a Frranchorie me]aogha,
Dt 200 kPa o5z
Ycsnol threit ntensdg o
Py Ty : % 3
Co = be . 0605 _ g.209.
log [ 500 —
S —%‘:o) 0‘9\9 . loo
Ce = 0'6_"67 = e = 0:56%3
150
P39 oo |
TN = Ho. G pg (B STT) - tox 0.209 | /150 4200
+eo o a3’ A
o i+ O-563 150
— O'L\gz [aat




16*" Sept,

TUES DAY

2. COMPACTION

— @OWW of ol W due o CopPrans LON amd, e cope
ofy ain,

_ &’-‘c w o qu_‘mck 'Pnoc%é-

— wriden  ghond  torom load;md,, mvimar leoads et

—> Effect of- Comq)ac-h'on:
~ shean S%hmabk bneazases |
- camP:\wtbi U&L:j de theoses
— P@\mwlﬁa he.cne.aaoh.

O] @um“& m\pmobi‘t)’h., 2one MMYY\:‘ 06 waken i ﬂzm

eouoé, owaPau’cimL

—> Co-rwpq,cﬁon Tegts .
The punpote of compackiom dest W
— to -{Shﬁd oMc :
— *tD ~6L'noL Cowi)addve'e?@\ad' _
. I8 Light Cormaction. Jest (Shel. Proctor's +test)
Jhia test in ?"’\BS’W“COL %o?l onobmo.a npacks,
conthon darmas. | |
2, IS er‘eowd eow@moﬁo‘h geﬁ’\ri(lﬂ"{oouﬁed» (‘;D'Yoc:’CUY?gS ‘EE.S‘I:.



ke ofy Rammon| Hb. of Jall.| Woiof blow | V¥oiof ©9)
‘ pot each | L amons. T2
HGC\\JH tosk R 4.90 kj 45 ¢ - a’j"}L ‘g‘j

Light +est 260 kg | Slom 25 3

ol : —
@ ot Bt a'st notko = 4.0 x 45X 25 X 5

i

L
)]
;]

2.60% 8 X 25 x 3

) = L 2.2
o ook Sy < L ey L

on 4. '_’5iw1m>20/ '

o 1L woould 7 25 blows pen each hdm

7 4on  bobh teste,
geﬁl 2250 moyllol -—>» 56 blow P each '\caq_n
wakey W LWJIG Ob gst, |
A =ryol. Ob 30‘\.1,.
N =7
w bt °
] Xd—}o alvied, ba Oven, d’&“)‘“a’
Mould.. _"!_I"w
Fha ‘ost w rapeosked, JDenkd%:wto)\ A | Zexo Qv voidg i
Yd, £ OR
combexits amd T s obtaind 100% saturatio
. . line
m eodn  Cone, A 67\&6\\ vy “‘d@w\x) _____
P\b’b'cut blw Yd & e, - " |
|
Corrbert |
OI"JC.-— Oﬁxmum SNevtune, L he ]
ooken. Ldteth ek wWdh  ™anc, E >
o\)Lé oLa_mﬁa W obtoin 3 compaction  curve
Ak ¥w .
= (-7 G ;5 g = Jo an voids Equation of
14+ w6 ‘ Com'p&d;lcm_ cuy
_ - Glw
O e, > Equadion of Zevo Aiv Voids e

14+ w6



— oo o ueLda \»rw_ W weed to Cm’*\?ane and.  undongtara,

JGIFUZ. \SU\JQJ\, 0{) ww?ﬂcﬁ()h
- . A\
veida  -duse, ‘o C)P:\fk‘r‘ﬂum ww\?aﬁ_&on ) Y

— Kk ok z & neletivdy \ew them

kK ok X.

X go.'\r"r\e,,l jes—\: but Joils are PifLevent

N

(1‘*"\@.)(.

| COQVse{'
' Soil
C‘G\ma\;a_p - _ L
' l
m%m
i

| |
! 1
(O mc)c @NDC)_F

g’me’ﬁt gl Thos  relakive Ynona oM e

~
7

Comp aned. Yo  coonsen 2ol ‘

Jonon soils Thome mone gunfoce anea amd henme ore,

owe, uq’bbo Tl _-: GYw
1+Q.

'—> ‘é‘l:'“@"l_ SOIulA ']’\Ohf:tha, 10]827\— \JO{Q{,
oo (o) CDLLL be %Mha/ leasen, (Xd.)qu .

% ga,ﬂ‘\e, ---\SQ‘IIL bu:k' Ltests arve @{’:FFQYQ")'&

o | Y,
As  the oomw{)o.(l}dwe. W\(ja, i“m-mu‘_, A

He owg compa

N, kst

Cdrmax INO1CaI but om¢ deweoses ' -
_ ) Lig Co’m‘.
; _. o | ‘ l_ _ _ : +tey
—> Facxors qFFecfc'Mg Cow\qmdcioﬁ : : E |
. ) ‘ l |

_ | | o
y — oot tontert (W) : _ >
- COYKPC&UB(VQ. eméa.

— viapa ol gotl »



At L el S AT

oo e 1w
\ S o
R N

Y
LT

Tas B N’

Gn e core. o Pune gomel.  wtthouds fives, thene ig _YSD

Mo uoetl i‘l{jmed, OMC  awl:vdhe wunve  ia

2 %0’1 the, above ?o'\,L,‘ 'a"Q‘C‘O*“JPGLOﬁ'con /r\
)

conne A Mot M@{)ULL. Vd,

z’]f\ow’n l)elbuj ,

Relotive dgm‘ﬁgj (O?L oto,mi% Lhctsma) A \/_\

wned o tnolicode bthe lewel 0f @ mpackion,
acrieved . | =
0.)‘57
DYy of Oprhmuum 1 wet of Opﬁmum
— Yloe cudert Fruck, _"{’L"’PQ""-!‘ML BEnuck. T )
- M one S}\0,0J\ S‘kn@akk — losp S’l’\m ZWXCL d.Y)((jPﬁO'F‘ R e of
: v #W :
—Mona 3m@uiva *QPQ, ~ lew zme,uima, quFG : optimun
/_I\
— Jo oword !uoe,\.lkﬁ'a, ol ol ((J@)\ow ' :
+the loona, pamernerits , cone o'l) eonthen doorn ), O!IV)c, .
W) —

ga}k N WO@E@L woek of oﬁ:‘x’ﬂ\,qm

— Yo Mowe vrone alcmag(h (nood embonkrmesty g C%.m& of

weed at gl

t'/—, core or
‘ lr\ecwbi'n.a

— 4o Theck fecpage o
~ mode. up of im?m*mable_ 2ol
- — wek o} op%mm (aoﬁ)

eqm-{:'\\eh ciom%),‘H—@ S’D'tl. W COWWPQCA:QO{ Olla, 06 Opﬁo('m&m\,
— "D[OLCQ,W\@‘* waker cortterit - u)/c aé{uqlb
—> Earthen Damn:
- @0?1@_ z—
v /

shell or

casi-rar

v

X g/\'\e“ -
~ 40 provida s%au\xg-
‘—mode up o} soil Oa_‘@l Ehan doa'
_ de C’{) D{)jc‘mr\um.



- Covrpaction Equipmaertt

monuak corpaction (4ot inacceaible cneas
—>' “ ™ (H{) trenches, behind netoir

voalls

- Souw\?m
—~ Zraooth wheel nolten~» 40 "ave mooth Swface,

et Sk o £ s
—.leep Joot acllor. => bert guitoble {ev ays

—wilbnadorg nolOL —> bt fuitabls gt Sands

, ckma.o{kné, actron 1 Lesk {on wompatkcon of d%‘j'
| ‘\/i,bnou%—ohéj ¢ best o0 compaction of gand..

- (Re\cx‘ctve Com'Pa.c’aon

/Rdoahw. cmmebton ~ Y& of feld X 100
Yd ay 0 lab

Gerenally  90-95% acoeptable.

- Pyockor’s Needle
SO meMune. W~k we amnd, ]d,(appnmdmwbe,j

P- 64
O1. “'8({-“8 glce ; w=16%; G=2.65
1+e
he = . ,
TE2S o040
1+te -
€ =wWG  y 0.412 = 0.16x2.45
- S o &y
b QY = gq.-7 0/0
Ae+Sy = 100% - Mg =Mk
Qg =103% 000 - T2 .08 = 3277




dmedie =Gl _ %)
140G ,'— _?_6_*2/“' Lo

g ol of gal = volwme o} cubben

= T_4*h =
T‘_'Ol

O W o{, foul = 3010 —10:% = 13.30 N

v = 0.0198 KN

O 7 Wd, = l_— = W/V — 1365
] T+ w I+ w 140422

G - Y= Glw
1+e

Q 1200 = 265 X481 5 o o 1134
1+e. —=
Ve Sy g,
(313, @ 100 %  Soturodtion Une & OY aqin u@ﬁd,@ Une ane dame,

) Sr . A :
33 o qg/‘% gakonakton Une. & 5% L voids Ure md&l{{)@em

Q _ Long
o Sr + @c = 100%

¢ C

c <

C o C OO0

(p-.
~r

CC



IGH\ Sep‘b,

weow 13, SHEAR STRENGTH

o= o on —> Normal Fbrem.

v
1 — Gheon  Thraese

- B — Primdipal Plamo,b, 1™ to each gthen
Sw(phlvnol?a,\ g‘}sm%, 1 each othen.

. ' . 7: H , Do N

72 9z > 05

- JVlod on Priveipal Ftness
95— ntonsvnediate Principal Pness
9z — Minon /P!;\J\h'c/{.})al S’{—;-«;_SS : ' ' Major 'Prindpql

Plame.

B

\,\‘

An@\ﬁﬁcd : " ‘ \]/GT/ Q.

T o= g +% + G -a3
2

COo3 2 o

T = o -

1
2
AV
)

o

I3 SV 2

gﬂa,‘g\m{ca,\t (‘\Do}w Civc\e,)

7 1

Pole (oﬂg’m of p\ames)

U’é = @@u,\?{:aw’c Frrenw = ‘0—2_{_..(2

(,B = aw\g\z O{) O\D\J&-%L}.&)(&j (Owy\z_ blw o & IR )



-

QO 0000000

"

‘\bf’

—

L CC O COCQCO0OOCOCCCOCC T QI

+ . @
© Jor bo,LLkme, Plomxz.., apa2 o}, othZuﬂgj ol be  "masciimum,

&

S —> shean S%I\Qﬂéﬂ'ﬂx or sheon resiskomce
T —> shean  sbness

T —> failwe  shean stvess,

_3~6 T<Ss, mo gheon hodune.

[Te=s

—> Cowlombs Law

1\
S ¢ A

ko

COVLOMES
EQUATION 74 S = C+ o tang

g > SNonvold Fener on the th@’

C - Co hesion
¢ —> om@le, ol b al {)Mcfcto’n (& o.m&flz ol gl,\@,l-ma/
o noblitomee
® \74%312__ OB (RQ,PQM, .- Notonalk S‘LOPQ, O& a Soil hap .
\Av\g'\z- ol nepere R owg'\a o‘B ﬂ\wv'wg, 'FL .m”‘@\& of tepog
"' heap of, SO ':
ranisbomes.  one NOb QJ\URL'I'D each obhen, mhﬂ“i’ PO
QgrowQMQ)\,) *B"\- a \oe'.uc, ?O.'Y\OL ,”H’\M& +wo ane m,cmxgj exluck)[,

) .94*\'\ J\A OE g\v\@a;\‘,\,hg,. Remgtance 3 afnél.ﬂ— O.L n charation Oﬂ

go@l wne W dope ,



— Mohy’s Tlr\eory
— ol "E)O‘"\“ %m‘btcﬂla olme, ‘bD 8heor .
— Dadune :ﬂxmn sbnans o{epe;nou on g,
— O ox Mo Q/Mjwb on’ H\e, b@}\w\)bow\ 08) gonl

\-.;

£= -F(’U")
~ Hra pen Moha '.H"QO (o

NMohris Jbaﬂ.wu?_ @V\NF.LDPG, W curwvilinear

X Womadaa?a

S = C+ otang ; |Mohr— Coulomb Eguetion .

- Terzaghi’s Concept:

— S oepends om. elfetive monmol ghreng (o)
=> S = ¢’ + otang’
e’ > e,“;&d:’wz_ corasion. (on dnaimed, céM‘Lon)
?5,—\'/ e%ecyﬁvg om\cjb._ c% Urberonald, {)”licr\:'co"n_
(on donained, angle of wtomael {ridion)
_ Anotho WWO“:"
g —> toval monwmal ghem.

| Cu."% a__PPa;r\e,Y‘fh‘ co’\\mm (OY) '{TU'E—CLL CO'\'\.LM-OYL (O'Y)
i omdnoined.  cohesion.
P —> apponertt amgle o} bt pickion @)
tokad amgle of, b {nictton (ov)
undneined, amgle of inb. fraction.

#

q\/



-
N

D0

OO0 00000000000

oo
ot -’

CCCOO0OO0OCOCO OO0 Q0

(:t

{

S =C+ O”"bcw\¢

- S&W“L eﬂuaﬁon

- not uaed, %owaolat)g."

s=27 +g~’mn¢’

~ lrbonna of eklectoe

- & qf)’ one calhed,
‘eklgdive. “gheon z%?\evaﬂ-;
Pm\oorv-\@bwm.’

— wned fon dnoined.
conmditiors ol zoil

S=Cu+ G"{—ahqsl;g.,
— [rtanmns 06 4otal

Sorans,

"‘C'*&‘ﬁu one  colled

"L'o—\:cx,l, thean x%np_»a—tl.\
panorm abens

— Wb ed %P‘n undon aired,
Conalibromns o} goul.

Ve not poss‘:b le.

<3

\Lc.ﬂ

A =

o Vo

o Failune

7p Failure

P\cma

N
-

s
o —>

e foiluve em velope

X > -ﬂai\_une_ Plom& nckinetion.  with ﬁf\a(ujo‘h. Pﬁv{md,?al .'Plamq,

Q{F = 45 + ¢/2

5 Te € Tmax,



I+ Sept

N
wEDNESDAY N Te
¢
=0
C
C:Q & ) C
= >

Cohesionless soil (ov) Cohesive  Soil. C-d zoil.

G \nula Sott . . A : £aq: C .

g\ro- Y oil % @10.5‘5\.(‘, f,?;{ﬁ a :Ctje& Joond

8 M Q‘VB ‘?OL"‘\OL G Ot\jeg SHMQL

giH:d cloa,,
> lesks 4 find C & ¢ /pavamekevg

1. Direck Fhaon Jest.

2. 9%&&00'\.@ N Jest -

3. (\M‘\cm{bhui @wﬁ?mionif?@gb.
4. Veone Fheon Josk.

¥ Pinect Fhean Jest ©) Bos Shean Jost.
N

v g
L. )
%um,e ~or——s 7‘: T
plane

/ (01“’“35)\7 T T
® - . PR
1 F2> 0
cC 7777

e P A e

N . _
o %Lnok O..Y\OL\J”RCOJB ¢ & ¢ T 7‘:
; . - 1 10 g

| 20 | 15

8 = C+ 10tang @ o '

22

IS = ¢ +20+tamg gy - o | 2

g&v&ma woe. Sd c % (?5 valueas. ‘

S —



DO

o O Q

-

C Qe o o0

-

Q<

-

™
e

©CcC

C C

| -‘Kf%@“‘g T3

| ——OP@\'\ Yhe valne 0«6 P YRN PLPQ, | T

CCCQO0QOoQCoCC

— Tk test L 3@\&7\_0;118 wbedh {on coresionlas goily, &
— Jhe mooin dbseduanitoge of the bost L Yhak  pone P
coomat b rneos unecl d\)sm,c}crb. l

nard Lo

.—QQPQIY\OULV\ on  bhe d"m“%jt comolibiomg pnouidxqot, ~valae
of chaiom omd egle of Thesime naggtanme ey be & on Cu

ol (;b, o qsu_.
X Tniascial Lhear Tost .

o
d
Y \L‘L 916\‘35

- ANNANNNNN
membrane |- - )
—> & T T So
Je e A ST
L ]
FT7 7 r 7 7 Fad
O : Ccmtjmiha, presdune. (daxe O waken)
Tyt Proviockon shvess (g;d:qmna\l\a O"PPM) dvain pipe

NVeob o, omd, Brvnd, aluaaaé e th M el &onc_e_.

T == C’O“"fﬁ"m“a’ Pm}»auhe, ov cell ’]sz)»bune, or Cj\a.?hl)e}l ’PMUU"LQ_

—_—

o138 Como\kd;ﬁcﬁ)h anumn, oY el nouwd, premuna,

\LGT |
' 93 = T S o U
1o 19 5
T = o + 7Y, >0 m .
a, = T¢ 3D 54 | 13
40 70 12

77777 7

corstartt, deton wine 4the dedakon st Mqu:u\,ei
Td 5 Aptoromine. 0’;

40 cosme ghoon *aulume,. %'mé
_ R A

4o  dnain ouk pene waken,  wWhach
g < & 9 | o e
—Cloe. bhe dnain pipe valve o
obtain Cu & Do (umo\rtaino_ab)r

Ahen the ‘ot b pofevmed Ci Ny

wndon  un o aiereol asnal)c‘ctbmj T3 o T T3 el
pOM W akDL Ww car.  Le e o onedd - QT‘OTAL STRESS CiRCLEs)




3 = 93 —w &

9

— sl 9 & T, drnen e etheckive, stnem covlay. of
Aeluna

o/“w.LoPe, “l"whﬂ-eh-‘cto.k o the efheckive 1o covcloy

o dnoor omde ¢ R P are obtained, .
— Porne prersune ohwdopad o Ahe Cose Og Mnoined, st ia B
_.>’quch Eqm\\'\BHum

A moakovnal w 2aid Jcob; in, P\Mﬁc 2quibriam,
'L)D Wma pmvﬂ? 0{3 2ol ks ok vage 0{3 ‘édﬂ,m@

% Plastic fq{ulubnh,um eqqa?tiowsg

o =

G""’

2
2

> 2
= g3 tan (45+ _¢_’_) + 2C’tan G{E-}_—Q—,
> 2’

—7 @epenoﬁmj Upon d«o&unotge- condition , ‘L-ypeg of  SHEAR TESTE ;

&M M’V‘\LOMOU doted, Undnouned g%ﬁt (UU —L—égb)
[y Comsolioloked.  Urdnained - Tart (CU et )
G Covwolidated — Pnained Tost . (CD +ect)

% Stoges of Shear test:

—

_ 15& 8—1703@ or cgv\bohqlo:»&on 8%&30, (app\kco::b'nm of, ‘Tc) ‘
"t ghge M gk@ma, stoge. (opplcakton of ay)

® Whon the vale of dnoim Phe L opened . when 0z

oppied.  (15° thage) | pore wekml  oscape omd, 203 9 consolidate

_O'H\,cmume,,f?(:, A adrs | untorgoll daked '

® .(Lok,em Yhe wvaklve u open o\wuv\?r o.,pp\iccn@’coh ol oy
dnoomed . comdibon W ebtained |

3

® WU test : Broin volue i ojw:‘uﬁa kapt cloted,. { Quick Jcesb)
® CuU best : Valve W opon W $od z‘\?age b dered P4 stage.
® D tesk ! Voabve W ohuooys kep™ Open (Slow +est)



< 2 L D cC

-

-

Q0 0 0 0

© e

-
o

(

_; -

-« C OO0 0T O Q000 OC

- C & ¢ Ong 8\r\2,0J\ SJCM\'@H\ Pw\amdmm arnd. hot  bhe -

propedyy of ol JF voriel  wivk

58
577

O\"C’Jma@ concikions  and,

ext% pm{)m‘m@i.
aq,
WT \L Q_c-k — OkOC)LOL?' LO&OL — QQ
| IAL Janea ok fadlune Az
[V Az >‘r -
v ! Ly —AL
\ ]
\&'i\ /,' DYV ::D 3 M’Y‘\ot‘rou'\hecl, tesk
et
Py
o A
X Dens o [10036 sand /Ncc
AV e sand /0OCC
ecr poees — — e — — — ——
1 voicl
'YcrHo) K dense sand/0cc
—nv > AL
K loose sand. /Ncc 4

—TDrlation . 2~ ‘31«9_ PMxomemn

s

0{) inowase N Uolwme, oy So«l

duonivg sheoming b clleh dilabon. Fhe mmegtla derse

Loendo o~d, OCC. A
Cer
— Csudical void natto (e, )
de e anes vt now ase  n
- comfning  presene (7¢)

o N Peals swgg\
o Denge sand [occ

gltimate
Styesg

K_loose Sand /Nec

Y



26t Sepst,

ronoRy - Tviaxcial test Curves

Cu=0
C’=o o
B Cuy test on.  Ncc g Cu test on OcCc
A
\
¢7

’ e
C=C / \ ——
o Ch ‘test on Ncc O ¢p +test on Oce

.

S

.
A




£

©C

CCCQOOCOOC

G

| 9
¥ Uncom SFived, Covaress'LOTL Tes+ (UCC test ) é»@

-t v a gpecad wpe  Of triasclal “est with oz = o
—~ cond acked qu;ck‘la to howe undnaired C.OY‘\GQ'E(QV\.,
~ Juwkable oL wndnoined , sattuncoted, G\aﬂg. (Pu=0)

- Gu
.GlbL : u’Y\(,OY\{SLhQGL COY\\??‘\QM\\]Q '8’%7%_ \L

g, = T3 o (45—}— jéTq) - va,—L—a-n (415+£L)
5
({

gh_ vec st 73 =0 & Ty = qu., [so.mpla_
— 2Cu ton (45+ Pu
\%u - =1
é% 3ol B undnained  gabun ookl 'Q%J then Ba =0
=% |cu= du A
2
_ . |
Hodrop s Failure,
((4: = C(mo\x (
=0
—Jce w Hhe. owké Lost M
Dk, Mol Cin ol posmes . -
H\?‘@ué\\ +the O‘hﬁfﬁ‘l_ L. l
3=0 g—":q’u'

o=
A wndisbunbed. $tnength
s =

® gem E wmoqiﬂui Sbr\m%—\rk

[ Hyve »
3% So,mﬂ:{vf"fj =1 goll W called (¢ insensgitive
é—[, io,m\h\r‘a% =16 gl W

- WL
Guick 2ol o e ob
s o

colled. q’ulck soil™ (58:~f\rnmi,m "c'lg

wheneas  quick gand  w a

”\\(jdnau}ic, |
— vcc A ot swiralle ){991 %\'_waud, Cloa (crocked )

go‘LL U.J‘\.u’ %O&l 0/(4!"8, the Q/:ac‘,uslcr'na, nack am A does et
ené i ik he reak B%M”?j'b}x ‘



x Voame Sheor Test

— con be  wnducked i lob on Held .
- guitoble te’k wndnoined  akunated. c:loag ~&@:-L Whigh

_ -torque ;7
=0 (= s=2c¢) o Q@\)
| R
T= Wdz.Cu(—%—-i—%-) ‘ /b\ EN
_ when both bottorm H W lr
' &_:?;o:t toke in E?]-\eqr' |
| _éllsz 5
T = Trdl.C 0 a ’ /‘d clmy
” (T+ = I /
vane

when bottom face
takes park in shear

P-33
of. Sin CP = 50 A

V

09 = 5-32 sin2 (qs—ké,)

77“'1 ax = U

—3
2

——e

0
03 ©O7 =200, 93 = 60, C=5 ke, 7= 25, u=20

oy = 93 —u= 60— 20 = 40 KPa

G o3 =48, the Aeq uan &l o7 o cawe foilune
o’ = gy ’{TC\Y\?—(L\’5+%1)+ 24¢ bom G‘gﬂp{—).
= %%cmf(qswr 35_)4» 2 X 5 tom (QE'PZ—EJ



G—-—;)

Vg KPa

Sine the ’})T\GP&QOL el chive
114 KPa | e Lcam»\)h wilk G‘uﬂbkﬂ’v&e\a, '\{cul

#hnars (l‘ao k.Po)

o
&

w oL Jc:konn,

i A —_
* e grnermabh = dartakon sbners. = TG
ry O% Commprer®® 3
} 2. 3 -
O o= 15 kN/n, =20, oz’= 60
o R > (454 3 as +
_ 07’*‘?"3;*‘“‘( Q) +2dtan %)
. = o ko (45+ EQ_J ¥ 2><|‘S-’ccaw(415+_zg_)
LJ 2 2
0 — 165.2 kPq
i
{j} ? > & = |05
qa:gTeqT32165ﬁ2—O - 1052 kPq
{3
O
085 g, = "2 l@]c.'hr\z
. e = 56.
7 45 + ¢ =%¢
. 2
\7‘- O
{Joe. A = 2¢.bom g
3 s Cu o= 12 = 0.503 kg}omz
) 2o 50
O . K/
O@o; T = 20 KNIm0 e = 16 kN[
L g = T, +3 gy —93
3 = + ‘2 3 cog2 g
) 20 = U4 03 o
i + Y - 303 -
0 5 mEmRal S coSZ(Lq§+ 23) — &)
(’g ‘_?(.' = Y 03 s'w'\,'zoé—p_,
,( S 2
- b= 07 =92 sin2 (45490
{ 2 (q T2 —> (2)



c?OLW"C“} @ & @)

o — 42.85 kPCL & UE’ = 8.7 qu_‘

Q‘I’_G} z fh.oX

G0y - Shar

I nee ok, n v best, CL-o R c’=o0,

8.
o knd du,
T T () o koo gy )
2004150 =280 Hont* (%+gLJ +o
du=15.926°
Jo tind ¢,
o’ = o5 ton (45+ 8) 12l 4o (o (5+ g_b_)
(2004_.50-75) oo~ ‘rsj {—om(qs—l—‘é_) +o
F = 22°
0. wm= 200 Knjwt 0% =100 kn/md

gn ar  undonoined, ‘E‘GA{?) gbu, =0
IT = I3 owt (45+%€~,) + 2 Cu tom 65-1- @5_)
2 .
qT =U3 + 2Ca. |

Cu = T{—93
2 2

U3 = 50 kPa , 07 = 100 kbpa

A H—.@_,:'IOO kPQ

o7 = I3 ~L—wﬂ9~(45+ %9 4 ng<q5+ég

g7 = BO —l;o\,f;(qu—{— L)
ISD = 5D %M<Q5+QL) = d) »3




3 3.

¢:37O;G§ =200]<N/"""1; C =0,
Ty ':Og«imn%(‘ﬁsil*j;_) 4+ 2¢*om (QS‘—F_‘Q%)
200 + T3 = 200 -l,—afr%(éas+§7_)+ o,
‘ X

U_—O\ = 60"1-56 RPCL

2.
= ¢’= 37.9°
>
= im0y = 03T ”)
()st

B

©@ Ar v -—ve {@l devee 3‘1“01'/066_

Ag w  Hve -{m loese. gand. / Nce

0L B 1 '
ﬁdosm
Auy = /—\BAOCTL _



Aug 4+ AU

SO"GO.L) AW =
= BAo3 +Ag ATY,.
o\ Au = B (A(ré + AAvg)
> Shear Failluves : —

Gy Brubkle Halune .
(v Ploskic. Haleore %

e

Plastic Failure

a Quick sond W dme to '-UPu)ch[ Jeopoge ; uq%%am“
.Co"m,Po.r)o'CO’Y\ Couss od. % Abrattora

Brittle Failure
th de O

2
o0 —0 =100 KNfv<.

09. ATz =
Pug = 10— (60) =70 KN/
pug = B AG3, |
- R = 0 — 0.7 -—60}18{_&%
: . : L
‘. 100 ;, o 2maL, 10 (@fﬁofgqﬁo
BTy = 500 RNIM 8470‘32’ 70 !
¥ Cﬁkeavm\q)
Aig = =70 —10 = —F0 kn/m
Drd = AR LATY .
—80 = A X07 X500
S, A= —0.23
B — dupends on o%)um aw’cunwb'con S
A —> oupemd\b o eJen moho(wﬁ’m\ nakio, OCR /
—> L\quewcqc}aon- | . |
- (-ﬁine Sand L
sitk) cohesionlag

S— o Mamd = Whomd
ean%\c[ua,m

Pue to vibnaotions: mmdu? o
oy PLLL d)-\,{v-\,ijf: 2l 3@{1 (@) ol avd uT, ?
4{) U =a > S O ( Senl. (se:\wmu ag o lwlwd,_) |



L LRDAY

ki

§

)

-~
.

o Cc QO

o0 e o000

!

CCOO0QCO0OCCOCOOCC T

O

I
L‘.N,

G2
632
14 EARTH PRESSURE
U—V. 3 XZ ',’/:.
%cdrena( fan“:‘\w /P;JIQMLULQ,)UR: k% | —'Z:—"
whane K= coefhecient ol lakenal ——L
' ardh ) n
e prareung o o
Kk = 9n
Tv

—> —rypes of Lakteral Earth ﬂesgq\re—s,
A —nesk Eardh pramuwne ()
2, ckive Eosckh prassune. (Pa)

3. Porive Eonkh Presune,, (Pp)

%' At-vest Earth Pressure i—
_ 4t onuwes Shen Phore 14 Mo movernertt of, wall.
— Vo djte,toumgs ol soil .

— elasbe  equilibrowem Jckwna ol @/\cmjdri% W osed to dind
o
A rest canth prarvune, B, =.k0 .9y i
ohine. Ko —> cosklptiemt of ab-nest eanth prawane

Leoh

Ko = & R Ve @OMOY\)@\ nakto o) goil.
1— 4

aAb0o KO — 1_3"\'\-\(# )"FOY Co'\‘\e.S\OT\lQSS solls.



. HActive Santh (Dhesgu'ruz,_

- arimon oof\r\a:ﬂ the wall moves M%j:{glom bo&kﬂ—ib{_

Faluve
we,dﬂel

/

initial,

- %MLWUZ_ uoeage, mpves Apum warnd.

~H W a P\,&bﬁc eg[bm Comcbitt o

CHQJ’\Q, gy = G4 & Oy =03 rooved,
QWO}I

Tl wrne PLam.e, makes an cwcj\a, o),
(45+¢/2) ok M%GTL Pm'mc'upal, phmm

X @ass'we Ca AN q)\ressawg,

b amwos when the wall movs towancls the backfilh,

) intial. d
Gl wedge TV wpwands LT,
_ 5-5 W A P'Losb’tic eqbw\ conditton, T,
GYene.  Iv=J3 95 =@
oy
22 5ept, A .
MONDAY 2 Ny

2y
e
=~ < ';_a.»a\i movemen{:
wall movement towards backfil,
awoy from back /Ul

Y

® Pp >Po >R

@ x, < X2

_ N 1o

— rp‘ra.cﬁcl_cal APP\'ICDLHO'*‘S=
iy o darign o} mohhma no)l:m"mg wall, = active pressure is use
) gG’L dengn OE b?\io(ge, abubraerts omd  boee mert walls

— at vrest carth pressuve 18 usa.



G G TG D B R

OO0OO000CO000OODD

CoCoCO0CQCO0OO0O0OCC0O00 OO0

Abutment

LG e
b._r‘ v v
.»
~ A
> O .
> K4
> >
P V
b‘-' [

1 ’ . "
¢ e 4

‘ W
Basem ent

iy o clesign of sheel piles

-%KROL’\’\RIMQ’S Tl’\eo\r}, .
—to  find Pa BB

% Assumploms :—
) Sl w

cndh cohasionlens.

— both active & Pass‘we, pYe: wsed.,

! Y
V] &—

| <
< Pp,
W—Le—

o =3 \fe—
—_—

i The back of the wall
Qib@[mﬁc equillbm'\'n.
(P'[Qﬂigf, equld b qutt_ﬂﬁm\— s
o7 = T5kon Xg -+ 26
{on cohasiomlars g0l
U7 = Ugten X

g active come, o7 =

w wentical avd gwmoobh,

‘tocno((_«‘

TV = OF tan ol

+ad & £.

whane ka,"? Co@k‘b@d@ﬂ‘\’t' o() o.di\:e 2',',.‘_[7')1 ’PMW (: %;Y%d )
| r
1 _ ! 2
= Y = 4o -
Ka. dan. oA ot (454 %) g (45 Sb/a)

+ 3in¢




Krenilonly,

LPP = Kp. g%

Kp — Coe%eciewb 06 Pou;btve eandch Pramune.

le = 1+8n¢ _ |

R

1-sin ¢ Ka

B, = ko oy —> for both cohesive 8 cohesionless <oils

6

Pa_ - ka G_.V
}__> cohesionless soilg
: Pp = Kp oy
| q
W
N
C=0
b
b
H
\

m B
case 13 QS’ L]

At topy Ty =0

e

Ka.YH.
a pq, - O\i%‘m.’hr\.

Po.‘—‘ KQT\, = 0.
At botbom, o3 = yn.
Pa= KO.XH.

Yok P. = tobtal adive (ova,

onecn o{) prosdunz Ol.AQdT\_Q’VYL.

Py = ka ¥, ab H_dpom base
ke ¥H 5 ab B dor

2.

case 2: @, ,‘5_0.:\: » WT _on_ground.

A —{'—OPS Pa =0

.

0‘4"7 b OH‘O’TH 3

Ov

I T

Po. = Ka oy’ +wH

Ka.TH+ IwH

Ka (q+¥W)



CCCCCOoOQOCO0O00OC0Q0Q0UCLOCODOoCOoOOO00DQOLOO0ODOC/L

case 3 Suvc’.\'\m_’ge load’vné, Q.
At dop; 9N =g,
7 Pa = KaU—V = Ko q

At bobom; oy = q+ ¥H

Pa = Kaoy = Ka(q+¥H)

e

Pa
PP
K

i I

0SB | CosB —\{coszp-co§¢ J

OB+ cos— cof'h

(ummaoluai:e.\y back
of U’e:to.\\-\\‘l:j wall.)

Kp %= 1

QYone.

cosp +W

CosB—{cod B —codd

a.,

- C -—gb Soils

Ka -0y

Po. = — 2C | Ka_ .
- =2 BELL'S EQUATIONS
Po = Ke.ox  + 2c VKp -
® Cohosion dicneases ackive  provana buk inceases postive pramung
Crack 2¢{Ka 2cdKp.
. —
Z_C___.._— ..._._\ _HQEZZC
| f T < i
H-Z¢ ‘{ \
3
Ka¥H-2cdka Kp3H+2cVKp.



A "‘?OPJ”OT,:O At bobboms ag = Y H.

Pa = Kaov — 2¢ {Ka , Po= Ka¥H —2ciKa

—_—

—2c{Ka, G:ension.)

Ze o depth of tension Zome (OY) depth of bension cvack
X o -6'Dnd, Le -

At o degbh o} Zg,

Pa_ = KCLXZC —_ QC\(E'

0 = Ka ¥Z¢ — 2¢ JKa. S, :E}?W
Ze = 2¢C He 3
¥ JKa. | b=
= 2¢ -l:an(¢|5+ ¢/2), x W—g
= 2C

)"QZ)TL "]Dw‘\e. 0103 (¢ ‘—_O)

He Cmmt height or depth of unsipported. veviical 4remch.

* He = 2Zc = 4cC — 4C +o
ol Gy
= 4!\2" 3 ~6m pune daa‘

—_—

x Jo find total active Sfovce, P
@ Befpre povm™ aton  of ook,
M

pa_.. = fpa..dz = total ag@b’mlc Juwn of onea
D | o{) PR une ouic]mm

P = Ka. \_6_';\% _2¢c{Ka . H
[ Abtor povmation of crack
Ko
b = qu.d"Z' =
Ze,

anea. O‘) +ve. 'Pon‘bicnq O’h((j.



—
e\

\«i&

)

D0

Q@

~~n
[

Ty
S’

CCoCCOcC

T OO0

0G0 00

~ s €S
P(l —‘l‘(a ¥ A _ 2(_-’@‘_{ + 2C2 éé
= =«
X
* S[o ‘6&’?\0!“ total KPQSS'LVQ ‘F()Ye) PP'
Po = Kpoy + 2¢Jkp . |
Ak "%OP-, oy = 0. PPZQ_CJKP
A botkomgo = yH. & Pp = Kp ¥4 + 20K;
Pa},b{,\!(?_
E]O—b_k mebwuz {quz,, PP = anec. 06 fpméma obu:ﬁmh
‘ ~2
PP = kp\&% - 2C\lkp H
H="T5m;)
T=\80 Zen
¢’|=3Q .
Ysat =24
$o =23
lt-Srn.
101.89
A
Kag= 1= Snd  _ o.33 At bobwm s o3 = 18x3+ 24-ag)
\—i—simzlb1 - “
Koy — s = 117.955 kPa
2= 125020 L oyg
| + 82D

Pq: K,G\z_ G_V) -+ YV\JL\«
f)'*‘ TP 0y =0

Pa = Ko, .oy =0 = 101.89 kR
At 3m oLa.‘:rH—L, Uy = I8x3= 54 |
R @) gwﬂ? above Im depth
Pz Koy oy = 18 KPa
by Guot below 3m clapth,

= 26.4% KPa




Fobak hornce,. Pa

= L-x18x3 + (26 46+ 10138

\

= 315.€22 kN/m.

® Avea of Prescuve foree diog haw

Te]
02. g’— |
G =5
¢, =©
I Yok =D
N Cy =0
451:30
vy
\! Yok =18

q
N VN
EURE

= Foveca pen uwit leYlj“Hm,

Ze = 2= £A2 ),
j[ “ Yo 2o 00
((Jn‘y when, Kq_:])

40

K'Q[: I—S‘lnifj _ 1
|+§'mq5 T
Kas. = |—8in3D - |
| 4 ¢im30 =_5—__
A top;
Uy =0
Pa = Kayoy ==—2¢, JKar
= 00— 2x5xt =-10 kpa,(-izhsior\)‘
At 3m olefrt-k)'

) Gusk above  3m depth ,

6533,

3

= 833 kPa.

fn————

+ 10X 5.

Po = oy Kar 4 -2, \[E\—F.\Svg}\—-
= BDX1 — 2%5 + lOX3 = 50 kpﬂ,
by Qm—b bdowo Sm 0\:2{;-1-]-\)

Po = o Kas — 2C2 JKap + Swh.

= 30X #O+3D=4O K Pa.

.
3

BX2=4¢



Yo -&L’hd, Ze s

)

P =0 63’/

Pa = Kay Y,zc. — 2 (4 JKOQ + Fw Ze

O = 1X10Z. —2x5 xJ41 + 0 Z¢,
Z(‘.. = O = 0+5 en
20 -
i
—S—Jnom gi,*n'vlLaJL i aw\ahua 5 25
v - 506 = Z, =0.5m X 49 50
Ze, 3—Ze — N
2
i —“+tevrwion. Rone
\N@,@lﬂ.{hﬁﬁg 8 v 6533

o 1 x50 X255 + 2( < )=|67-8‘kr\l/-m_

—30

Y N ' o J\fe@lec,{— +tevaion,
:‘P o 1.7 %or\.&, as fevuiom
= . )

2.5 ¢ =5 cnoc Ke d_vudoP.
Ka, =1 q 14
¥a=19.2 -

hE ¢2:O
CZ‘: 20 . 3209

Y kcuz’l.

ﬂl—: —’cbp oy = -ﬂZC_-le = —30 gﬂr{- botto m ¢

Po = Karoy = —30 kPa.

AL 2.5m degbh

Oy =16 x2,.5+19.2x1.5.

= 72,8,

= IT6X2:5 =44 kPa, = 32,2 kfa,

) 'gu.o‘l:‘- abeove,

*
Pazm KawTy —2¢ JKay

= 49— 2 x15 = 14 kPa.

b gwr\f belo o,

Pa = 1 xAu- 2%x20 =4 KkPa,

Jatoh active foree, Py
= (2.5-1:T)xx 0.5 +
0.5(4+32.2) x5

= 33,168 kfa



Ol Pa =

NN W T

0 = Ka.q — 2¢ JKa.
4 = 2¢  _ ectandlg
{Ka

o5 - ke thene w ™o 6%&\05:5@)

ek~ ba—btom) Pa,: Ka ¥ H-

5000 =

Ka . 1700 x 10,

Ka= 0.294.,

Jﬁ thone b zw“:\‘\‘”}ﬂow

—+0

ok _beﬂ;%g*ﬂ—; Pa = Ka. Ty, .

Ka. q = 0.294 X 2000
= 5gg kglm:

ot bobbowm, a3 = 9+ ¥w.

PQ’ == ‘<Q . Tv_

Moo un  @anth presuwe = 5528 k@)ma

Rosubkant - e on +he wall

— 30880 kaflm

= 20.860 t/m

— Coulomb’s Theory
- \7455u’\-r\cP'HOhg .
€)) Lol W 0'03 and  cdhesignlas

55¢8 Kg/m"

Ka(q—i— ¥H) = B55€8 kd}w{._

L
E(ss@g+5€g) %10



[
S’

L/ WP W VP W A

‘
s

(-

Tvial
Fallure wedge.

— 1

Triol Failure P\ ang.

\LW W\y

AR i
g > omgle of walk frickon. Fa.
C?O“Lom& «L—kg,oha b &6?1.@1)(\»1:.0.1. I
drval 8 ervon mebhod, 0{) LT UK R
lokonal,  eastth Pk unes (Pa & Pp)

il*pOYce

triangle

NOTE: Effect of wall Hickon :—

@ FBD of

57)

a4

Failure wedge |

~ no'rma,l

The wall ‘67\&'2756‘01‘1- reducet ackive presunae beck  tnornsases

posive me\&; both arne Ocluam‘b@eow.

o Jon Rce MQLM*B walls , Rankines 'ﬂaeow can be uned,,
g Sbome T\ﬂmm\"g Wmm% wally, Coulomp's Tl’\eo\‘r‘\j is used,

%?eb"‘\ah’s ]Oei—'\qod, & Culmanis MG‘H\OGL Fﬁnaf)%cai, \’hQ:'HiOd.

ol QDWW% Pa 8 Py wrimy @owLoW “H’\QOJH.

WWhen 20l W COTV\POUC/{TQO(J QS T —’—> Ka \I/

Po = kaitH (V).
Kad > ¥1



0 Caheste tioL\A ane. posr ‘6(?1 (Jack{;d/b'wg, o % Conna
Frene  ledbenad presdune. duwe o -{;ou,ow'\a ALasomas

) 7{9% dcuds cﬁ » Lo, FHomee Ko, W wone,

0. g?m,u% o[)_}olavg.

G Clayp Towe poon crninage propentas

@0 Compackion  of ayr  behind the i diloit
o back{)‘bu/twa behird  bhe walds, <ohasion o, sl Uk

omd. 30 anz besb. \jmwd
T Ko dwe J@ above |[pdbons ia mehe  thom  bhe Ko dug

to cohmsion. (Pa= Kaoy _ 2cJRa)

éSo\uﬁOn Lor Coulombs TLQDYY‘

. g@ﬂ-ﬁ?—ﬂ P(l,: KOLTHZ

—_—

2.
whene Ko, OL(’*P@:"\OL& on X, ?) d, ?S

® gG’L vaordicod coaM  and. W\OFL'%QY\-E:UL l)ac,kﬁi,u. ool L‘b d—"—-¢r,‘

then, K = cos¢ . Kp= _ cosp
Qeizsimg)*  (1-dEsing)®




€3
{3
3
O
O

O

i }
~

23" sz, .
1{\}\: SDAY ‘ ‘ ?QI
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