» C'_Cm_ﬁ“s.-‘«ﬁ‘c cton tf_ Cor'l ¢

E . Qe,_sa“dua!_\__gattg - Tormed by Wﬂﬂﬁ(ﬁ:’ of ?ocly and SE'IN occuply the
| 'PEJ?H“GHF ﬂF The ke 'fzrﬂm Wh O 1 “”Qj beor '-Pﬂrn’)eﬂ
a) Cohe cronle go Qotle are -?ormu due. b= Pfuf.‘ta{ d‘Tfﬁb@rW‘ﬂn o xocky,

b)@h:g?w(clcﬁ) S‘g;‘(g Ove ng.-Mu I?‘j Che micod wﬁﬁ%u?rgﬁ‘.

E: “#T?C““S o rted Coil - Soi| boy beedr trongportes From ilg Place of it

—— e

b(j Wind . Wak4, [Ce 67) Sorne Olhen QJency - and hoy beer 2o depapitses .
@Aeﬂlt‘or\ Cor | - Traingforted \95! wormd (B9, LDQE_Q PNV HEWE a&))

b) A luvicd L (B Waﬁgpnrf-ca %r (podta (.ES' River Scnd )
c) &Cﬂiﬂf‘é Coil - Trantpertcd by Gwovily (E9- Talus )

. Cunulge Soil - The actumulabon( Catlecton) of Decgying and Chemically

dapocites  Vegetale mothenr Unden tue CandiFon <f  [Sxceccive MoiChure

Eot [Peck d Mucle ,
"g -jﬁ ;’ﬂ(‘? GTI'CMHF?E,@_ C'Df‘r

9 . P,CI_Q f:-';(:_ 't%'”

e okt allowy v B be deformeqd ’B’mpfé‘g_ Wwr Thoul: Fuplas

Roperty of Co'l

Laibheot Glofec ~>€ bound Gc Lo ONYinol Chope) Gnl  L'Drout \Okime Chenge.
2 C_ghej’t‘#ﬁ

The @PQOZ? of Lor | s el CE gﬂ»&ﬂﬂ"’@_ Ctressy

—rhrhxﬂbmpﬂ

n of 'Strengtu (ofe and &gyt goin " When ollowea to RSt .

The: phensmen
‘b Denge Sond i

C[‘-ﬂ The \-)Qm roud-'en ﬁﬂ {OO.'.'"Q Cand

i Congdicat 9N
T Eve jpracesy
Sl Wrbhoul
Crne The }Di’bcm‘fﬂt E){pmii‘i‘an S
Under  Study  Pregfart/focel

‘o vavipy o decxeare in the weter Conkenls of Qo turated

%’prmma_nt ol Dhe (ICA €4 ":"E} Altr -
L" Lo Ora %Dﬁ""-. PGY‘H ue o C:Dmlﬂgcﬁ-f‘gn)

Swe,ll?rg
Oppssite &0 Cordolid otan . h i
te TC €he Pﬂ(‘few ;‘nwfm‘rg tnCreage N e ot Conr benk Aue fo¥s)
frcrenil 1h HE LA lome B VoL
ST [erticCle L£rz2e C(c;,grr“qr—“tqa#aq

T T . D N T T
| ' Fine | Medium [ Cocrce || Fine , Coarge |
| ! S e 5 | . Sl
, | | |

Z M ISALA W25 2.y L 18mm  20mm E0mm 3Q0mm 7 500

", Loom = Tkt o mimbure of Send, Sl f cloy .




 Unifed Soft Choesifobon  Syttem (wse's)

q | m—‘.‘ S —"P— —_ ' ‘ — & A
R T Sub Group | Suffx
(1) Gwavel B L () Well graded Hd
(®) Send o Gi) Poovly cproded | =
2) Stk | @) Si 9
j@) SRSy R M-~ ]
@) Cloy & ) clages c
) Oyganic O | /) Low plocts
@) Ppeak Pe f = |
-L N (V) Hgh plasec H l
L (L > Boy. )

Porkicte Qe ©iftribubon  Curve TR
o) Well Groded Cotl ‘
ﬂ“sb;( boy Jood ¥ precentatds o Porticlg of all Li2ec,
b) Poorly e Onifermly grodes Cof
“The Soit hy an Excey °f Certe'n Porfcly ond deficreny f obher,
o) TP ¢ hy mart of PerEcly of about the Some Si2e,
) Grap €9 CE'p grocded Lo/l
Sone éﬁtermeéﬁoﬁl:; Lie Pafl;w‘c ey owre m.‘ﬂ'r‘g .

e I

D = Vv of bre [ortiCle om Finca Eron Ehul “’*‘*-*!ca{ /
v L

(eg: For el Grodad Cuyve 5 go] e
ch = o of bre \':-o.l\lc‘-c,lj/ Qe F"”EJI o N S (104 {(\ @GP C;?'
Note | (Krom gropn) 5 €% oot (PR i
CD“’ - EPPecke Size @) Efeckw Drnm) %cﬂn ;,’ gL
ot | o/ )
1. Meogure <f ot Jde S2e rage by "” _- )y '\‘;ﬁ“ |
o/ 1
Uﬂ;‘eﬁorm th Coefficient ( () =~ © _ _ |
| Do Zia 1M Zpe Ueggmem | lom

&) Calssily by CGuf &
) fos POOTFJ és) U”*"Fﬂfﬂﬁy Yrodeh Cot| Cu = J
b) Yo el Grred e Ceil Ca = |- Z

Cu 2> 4 (P greved)
> 6 (Fz'r .S’mnd)




E Sedimentulon Arolyox (Ry Stoke's low)
I ir SiE a? Cf@ PerEcley (e < 150) Connct be (Cejpermled 5(? Q:“tzuu‘ra . g

The Coil pmf.—mﬂ ft_(f then T5M Kitte Can be @nalyged %9 Ced menkar o
« Stoke [ow - The \efasly =« O lch Grodns Sette Por Cugpension - all feicrory

( e ghope, Cize £ waghl) LE,.D € gual .

+ Cedmepkakon tesks
Q) Pipelte e Th o b) Hydromelbn ehied @ 271 C
x (itrtbabons «

rEcle PDre: 2004 ~ O=2XA
= <tbo Iﬂ.u:} o valie 'PD Pﬂ- i
e C}Dn_jﬂdﬂr e alt So¢l [C)ﬂ‘fi‘cfy Cre QFPQH‘CO-I ([?‘-"t ac tuol Chey @ F Jj)

e Bt bowe Sown Speabc. srenly (6 )
i The WOSMC ﬁ-f, ar 4 adFucent farkcly do nal ePfect lhe Jporkcle Celt{ermenls .
<

s The termieal \VoloGfy of Cphertal portcle (By cokes Jow )

D (G (e (Cmeviesty Cerde)
calale | b

T hree . PFDM YL ke of Corl

.. /s T ,
B\ = Vo 4 Vs T Va. Aly Wa=0 1 1
\/w.; i e 2 T N‘v":w
Vo= My ¢ j Vm.u : i — Il ¢ !
YL TTOE * == sl \L ot = Wit g
| | \L o = O ) J'.-_J, }
Technical Termt: USea in  Conl P“’TECA%mf‘c____qy
T . Wakea Conkent Cw) = Nw;&[ao [ [':30
Mw
T gy #1007 'Fm"} = ;jlﬁo
| DE*“ISU@ *f Carll Ckg/m3) Nk wtk '-"‘.ﬂ Co'f Cf:‘d/'m?)
L?Laﬂk 6/) Morck Dengf‘{-éqr Rulke 69 Motk Un L Wk
‘P 2 __.._M 9 = -E
v V
Dry Penc: . M R U s
J t&j Pd‘ & '—\;,s DY& untt WE ’?.c_l, 5 k\,@ﬁ
D&ng;g of Soli'ey P_{ = ___G_S Unit wt -.-aﬁ fal éj “93 ~ g I
£ \/
443
A | Saturetcd pPeone! - Mecear T Ta
J @"*& =i Scturold Onit Wik 'ng,t ~ Wrae
- ll,."'. v M
C S bme,rge,d ©v) IZUGSQM: Den.‘;‘[‘la “ Subme@% @ ) E{{ﬂﬂﬂn{: LN''E Wtk
ﬁufg s (MSJQ“-E "Qsmb ~ @I.)f(-{?
N il
i — R el | el
&Tm‘o ﬁ‘ak - PUJ Yub = Yo — Ha

P Sofl s (@u'tj Seturede A CV&:G =y \f».rt: ‘@J"‘fm- "e Weat = NE*FUJWJ TR g e
(o = tovoky/m2 YN 2 ALION m2 = AR leasm2 .




e

ST han! ga A
i & 3[3&::3}&'5 3""’”";*:} of T Rail LAY (Gima) = @

5. \Vord Rob'2 CE’_) - _\ff_
Vs

6. [rovosity (n) t%"—"—

- D) = b
7+ Degree <f SobuotoD -2 Y
5> The Qubmerged Sotls are fully Coturaee (e Wivw) = 5=

5 By o [Perfectl Ay Coil Moy C % 20 )

C Vo
» . s N — S OV
& [oevCan kage ONY Vot a) L

q. Acv Conton lc ch) = —

0. Relabse. oagiy 8 Degee 4 Dersiry o) Dergity Tncew *f Coil regp
O [Nahra{ N et e & 7

Denreni- ki Cermet)
EMaqL - ernh:r L@agegb Statc (E’m: h)_l

TD:

= =S =

T Dot tenl- R‘Efﬁé:ﬂ?”f

N o e GtSe o - JaCHw)
\, :‘-l_—__—;\ @'} Y\*"_i__i:; i"‘{‘E
'Qé - G\"?m & ____?0____ C S";ﬂ)
7| Se = W& S (-
L e hese  Greog [ 1
5 B =15~ & Sl 4 Yo - G"_:e;g RE PR P&T;?}f
o C T
J qu.b s 'anl:";)"‘] 3 | +e ?“‘J

Cosis e of Sorls ( Atterbery limi lj’)
C:on_grsj__—mfa,;» D@P’EE’ “f- 'ﬁ"mheﬁj (Cohcg:mneﬂ) hF- Sotl. okt m? R
Coft, Firm, SER £ feed
. “ s U wWioken Content at tolsch, bhe Soif
L—I‘C}Mfké’ L{EMFE CL’OL) The Nolesen . |
| | i . Ruls hoy © Cmail fl’u‘:ﬂw‘g S‘bez@t'b. Q9 nek Fﬁ)uE,
i sl in (qued Stakc

C Device e afured Ohdea the {mpott of z5 L;JM_{)
A evi

i ‘RAE’ olburated ér) | *mm ) . " |
= e, BN of Satuvakca SO bt Al [ ] et LAl vy
at whch @ Teduckon (N (LS Moittur - Fgpay | Vel goliag | el Sy
doec not Caute A decresge in Vokee | | | sl , |
of e Sal, o gt ™Y

« v At C hrinlcege [ eno b E‘l S E= Wk i ‘




Iv'p é@:ﬁ@_f
&) Pl_c{!:b‘t}ka Todex C’Ip) = e - wp

The vonge +} Concistency Withis

prpatey (' Ip o € We < Wp ) (p®

Wi - W
: T

B ConsiStemcy Tndex (Te) =

whick «a

Soirl et by Pplasrbe
Tp Mot -ve )

Ts USelul tn fne Sl:u.-\ﬂ ol twe £eld  beboviour of Caburetcs Fine

| e

Srﬂjﬂ&é Sor (¢ IC -~ O

f

@ =

—
—_——

Se Soprl it ak L-r"quécl Lnecle
ve Soil i¢ ak Plaglk'c [imik

] re Soif he a Semi Soltd Stete £

Larlt be S‘Hﬂt

< 0 Cr“»e W < UJ) Sor | behc-v:j Ilee o rr“C}Uﬁ"é..

. WL

e

) Liquicty  Tndex ()

= -- ;
'F?ncl;-acj o b&

Cﬁﬂ%ﬁrﬂdg QPM .
£ Co'l < urg m\J:r

CL) «Ffmu:} Thndex

e

Usea E® Aekcranine

e) Toughnest Tindex =

Wy -~ pure &?mﬂ:&nd‘q PO

My . bhunj'*,

: = ol ' L\JL: (WiC Cay
Actvity of Coil Pt 65 R Shue,
Tt Ca mgﬂ_ﬂ:m of. Wotan holdm Capaddy EwT_%\
of Clayey Sorlg. - B Ll
. « i | "~ 1Y e
£ pcervily alfo dependy vpon Naturt f Chepe of - ' M~ Cavve
Cl{ng rmyineral T 1 ;5 | _
';ACHW% (Ac) =- sose T ;wL
ed ﬁ'ofl(ffca& T
I : f:.F el
e 1 __; : iz
AC('?V' t',:-1_--'] ; S’g;l_:@':e ]i , ACE"\IF% Clt:u(jﬁ_f"”'h‘ﬂf“ﬂ-f
A. < 015 Jnoceve | (H;gl,f(j Ackive) AS - Mo notome sillinite
; 1S Z A 2 (* Lo NS ranadd (= A2 1 T {lke |
Ac > I-4o | Ac L v (Low Acgw) N < Kaolintte ;

=

e

Sengibiv o AR e

Sengirbvity I C l‘ag Clossi Bicat oy

The éegre_e ﬂﬁ C'/!‘S'(:btrf:;anq of.
Unds¢lurbed Cloy Cample , due ko
R'Ernﬂu!dz"’g Ctt*f f?ewwk}r‘sﬂ)

q'u (Uﬂ:!f‘_{"{w"bﬁd)
Sercibvi ity = g

C’rm ( Rermou 16@1!.) |

Yo = IONCon g—' red Cﬁmprﬁry.‘w: fmnam

= 10-25 ¥n/pr ( PowedElon) Clay )

= oo kn/m2 ( Hard Clay )

. i Y

; Tnsensitx (e iomcon
Q- L | Normal
L~ & Sensct' v
-~ |6 E'Kbm Cemngilt've

unoteble fony |
urck
X116 & (&ﬁmct}m )




e - e

Chork CUfC L) oF Fne Groired Corlp.

.;/,4,__;—-_—. = ‘r
- Casa9randets PlacPoity

<oilk I1¢ {:-Ermcaa"'gf Fine grovncd Coi |, Hf
move Ehon Boy. of Lol Semple potiy -
Cieve No woe VS (—ISMJ

= ! k Il
Plegk by e

Low il PLr‘l'y (L) £ 459
o bermesede plgk (T) | 35- 507

P'Glflf city Tnd ey CTPJ}{%

2
9
X
o

\ng

>
-
N

s

V
U
&
3

(Thy = 013 (wWe-20)
by Ip < TP ( StlE €9 Orgenic )

e) ‘é‘,:u,—'}') 0 (CL.AE— ML.J Wi 9
i@ 1 i ¢ Ve E Qdesygnh on
el r::gﬁ A pﬂv{ LG\‘L} Uleet —?—o P’~' mejn ]
&rﬂur’ Tl ex e ot

| + oro05ac + 0.0l be L

G\I - O-';lch
creve) — s iy e ol é([-_O-'L!—Dj

- Should nol- e LSea £ Conbw‘m‘@ G PLYm @ G@&?;? vfc_rr,f Pemt,

c) A\Oah?l Wlei’lnnc% ‘\ L ~ My Mg sl
vged by WMietmyloted Spivit &

&) Calcpuwr~ Carbids W\Qﬂ‘locl
Very quickest metuod (Oboot 7
—> Moskly ocdoptea in the 44 worly . |

A . O Ao
» gﬁi ?ﬁﬂ ﬁc&:{vw when SporCh) S allurately nown),
wrC !

To 'r'm dia - CBmem :
> Capacity of boltfe = oom! 4 Top hoele

) Torgonsl Rolone hneted
fMo' ;S;rg (¢t ) Tnfo-ves lamp (V) Targron balance ,

o' Shil f Zenm = |
G |

M| = Mﬂ&'f 'ﬂF h\d,
{0 m‘rnwtg) My = °d + wet Soil

Mz = ltd + Dy Sof

a = (7 Soil Pessiey 2% S ] BFeg
T R greve) —12%
b= Cu/afml — ’ e ot Biipl
: C EO-— 20] _Sﬂf ¢ o
= I..»UL.""Ll'D/' . 3 e N-F )
c (A1, A-2, A2
|l C‘I: _]:P = %hf‘ é E‘:’"Mj A-—-l % g-fhbﬂm“ﬁ!
: "~ i ¢ MLtht) A"?— A :
! G“% g Cgm( 3 e P A~ Z "
| A
| " | l’ ug pom‘ EJ»: PQWMME) T G‘1rCh U\fﬁ'l’ M&lﬂr‘:ﬁl‘“oﬂ
G.1 =20 (Sorl 1 | A-1,2¢3 C -et‘_i;sv'. ppacfivg TS
D-L,5,60F (S‘:‘H:j C{C«ﬂ mwfag
+ | ZISH oty UM
Determirolion of Wk Cantente (W)
\ s A f i R e
a) Oven Jry: _@ad . pess
et i Metmod . Toky obout 2t baury | Clay 3 llo
—+ Tempercture Should be mosntesn 05X 5C Q| +GPSum B 8O'C
| ey C €V ) t } Gﬁa(.:.
B Sand - Raty __mf_ﬂﬂod Sk ) e
Dryed o) Heabed OVA O kerwsere Stove CE howr )
|
E
I




Deb&rm inat"an of SPﬁQ‘*ﬂ*c Grovity (G,)

@ 5o m DEM,‘@ bol-tle .Mei’]had \ e
i ZiE = e

The naock accurodt  Medred. o s ﬁD(‘;{‘:‘ s

2 The Clondord nredned Ofed o the |ebore togy . S s s AT S

> Surkable for ail bype of CoilS
Fov Cohecion fec Collg ( Dirbiled Wotes i Encumq)

¥

v Cohesive Sorls Ck&mfene fS Pmﬁemrzj G = Ipoe h €

. Dry may o Soil = Gy i T
Moy oF kefﬂ"”f E"" e‘?""" \ofurve G‘k (ok 287 ) = IGNTE
G ak Tac - i gl oy 1 7 6
.. Gl Bc) =G(ot Tc) x - e TS | Gwalot 29%) 209965
i GKN(OJ: Tl“ C_J ||, GTU.J C(}t' u::(:) - ,IG

e l&.@m (6 7F%) = GiGr Cok Toc) J

‘9) Sooml Fb&k' (ov ng(:mmetq l*f‘tethad

........

Suikeble £, Ceoveo gred ned Corle cmlé{_
> DSk lea Lken ¢ Prefeyred
Sovl SEructure

e —

P )
For Coorsc griined Goils (>0r0nmm) Era
) gi‘f}j le  Giroined StruCture Cing o gaoved
' Sw_fa_ce fﬁarc_; “_Em Evo Smedl. Hena Cebte 55 Gwovika ored qe:rcg ﬁth
R o, ‘ham‘“g Hﬁ’b void oo @ [oofe Skake £ [ow Vord s @ Dente Slete

: : T AN
3 "E‘V Fne arﬁd‘h@d Sorfc C < O-C2mm ) g};aqjjrj;m:?ﬁ :j;?
D) Honey comb  Sbructure BoB e O

6 ad

Clvn

Sulfﬁam "P‘D":El’ £ Grovitalzond f?orcy Gve Ploy on egually tmportant e e
SThe volume Will mot CeCrease Cue bo Compacton , due &2 Lurfug Pray .
Henee mect Quiteble i Heoyy loady  hoving lovge aresy .

T The Sbruckure Wil brokepy , (E yecullf decroage in Wolime Sue b= Vh%mt:‘onf_
HenGg B nok Cwtable Fos ClruCtury NS Prle driven Fﬁaundaefanj,
tov C‘,fm(_tj Ml“ﬂertiy (42},«)

Generally Clogr ot Flaby in Chope . Henco Eve Chope  off tne
Clructie Sepend Upen ot Neb Clectrical "ﬁji’Cy «QAC@;%&_

berwes cdgaunt Clay porticle .
) FLlocculente Cbruckure
The Net héfﬂc{*ﬂ‘tﬂﬂ fféﬂ;cﬂ betuseon Ofucent fail Perbicly av
e Eme of dﬂpﬂfr‘b“ar} are  Gltroction Fﬁ:r%' Erenc %cﬂ e eo ke
Edse — Edge ©) FEdge ~ Tace. |
* Hence Drge o having kgt vord auotlo. Havig Goed Srtangge proputly
d) Dispersed @) Ortentta Skrickur ey
The Netk 1Zleckricad %src? belween adjucent Sofl fortle, Ci%;&%
at e Ewe of depatten an Repulcion, Henc b o @ﬂ;\if:# Struc turt)
Fqc:e~ foce  only.
- Hence BEhext ore ‘”‘:‘”:‘j ’M vord Jol's .
Purly Fwperwouwr € becsmney dence Whn CompaCley,




ﬁrmeﬂb”f% "—“'F HQDI‘L{S C!Zg Doy ' 5 \Gu&)
Te the foroperky f Sofl mocs Which permity e Fla

I intea Comnecttd Vo

Jeiws

i

QQrCéjl ¢

The yete 'ﬁ*’e-‘w o) DiChome (3) PA onit Eme
Conok E0 hudrenlic  Orodient for lominor Flow

mp W oA Ehvougin

i Flow *n Qofl . i CQend b Le

| "'\/CAIJH._?_EJ of m_r:)gftf_'-( [ew

f_c \Dr‘bpnr
' . s - x | et/ - S ;
e Al > q = Al (Actuerly 9 A) HyA raulic 5@&‘%%(_:’):_&&
“svelooly of Flow @) Pytroge Ditcho:ss velodty
(\7 - _/ p-ermea&;r"h'la{fc) Wil depend va Ve s
— . CeZ
e _ 250 Guovel £ Sand i1 highly permennig

\

©7) 2 bor QB Cfaa i< r‘mpfrmmble
Y Y r .ﬂ'b:"h Ll
Coefircent: of ferime 7 i e = e

Seepage €) Trae ') Gekusl  VeloGHy
S‘t;t’_e_, &c_t-umb the ﬁim L‘chﬂ Chrﬁ'-g’h ’*u':js"q-}_,g . A”’buw ‘ﬁum Cﬂnb'nwl:j € guwhi 1y
chvouws Cotl medium (VAJ =3 DrTChc-ﬁe fhr% Vﬂ!‘-h‘ C Vs &..,-)

O T i !
- -_v_ﬂ- - ,*f'ﬂ . Ve = ...6—- . ('-ﬁ_\_.- V) = —
)V"” 'ij E YR ) §
i € A Vord 2ato () wi I‘ncrfﬂfg

Seepome vefouty (\r) Wil decra
g . =
' Y/ H%}v

I/.L_ e F’Elf’rﬂﬁﬂ belr

FWee hc:jtz

w
™
&

-+ Seepage veloo'ty > DicChorye wf"t"tf' :

b

CocffiCent of Perislabion S N ,,
= - s ; 5 Sl Wi =N \{‘_Pt
la = E._ = V= 'GPL
P
S

[z.e,ru.: ] ér ,gl’uui

Ueow Chorackert B¢ feqﬁf’h (-~ Avexeye [ovEcCle Ditancsy CDJ,

I Y i
& e - 9 AL = \ifasi HY Ch}-_f/,.nq_) £ - Yba

= ViSCesihy (l«g _g/m,,)
) Lcminon «ﬁ—!muﬂ (R@ < 1) —-F b) Taurbulent rﬁfdt.ﬂ (RG’ :-,,,t)
ACcording ko Dorch ﬁccﬁrdll—o Hougl,

= }: % .': 3 { O -
v el Ga

> T2 | ccrmitnere £ low Cond’ Eang GHICLJ{ (e PE::;;_[)
f";:" LGMFnEﬁr .EJU\:-.J aﬁ'h&_rﬂi!:;] Seen n C,{f:i&j » j;‘fg‘ c€ ',E;"r:: fﬂncﬂ)

ai = ¢ \/ﬁ!:! '-:gt.-:} \fﬁlﬂ&‘ﬁg C‘i fﬂnéCﬁ‘ffed C*Lf-:- No k= w{,‘é,
3. A Gmpores b0 Ofre V£V an Vg 0w+ Honce vefstidy bead 29mores
. Total heod becong = e metyic bead (e Pretrue hed 4 Dotum head)

I

Qoig“.ﬂuf”ﬁ‘f !C»\LQ (APPljﬂ,é rfzj (jt:hﬂpﬁ-v}ﬂg vy DGFC&’_‘{ [dhﬂﬂ :

Accorching ko km, Permeobi ity degends not only Sol| bt also e o Weoken
_ Qw es R v? Q?:E;: |
Permesbitiyy (k) = C g P == 0k E‘f"* |

s . ex C:—“‘ Conlloant
. CoePfcient of abSolube [Permes b |y [[cﬁ & 0 -I—;EDLi P

o S 1 i)
\ .03 i — J
Un'g "P" s 18 e, S ) Doy ﬂDaer 3 &QS"TMU'EFML I (<A Tempre




pﬁrmeﬁbf “l'y “J"‘ gtr:} L B-‘fé &;i D'Q—PQQ; ij/ﬁ,(‘{ft_{r ,CIH'E:’ A.Y'J ;_S'{Dtyf) Prk{:’)

When a Sofl cle/pa.c b Consis iy of a« ﬁumbm [—[wm,n;:&{T H o ()
tﬂjeﬂ "\O*ﬂgj dfHerent Permeabi [F ey« [Fevce T3,

H HL i FEN =t s EL}KH '
ﬁvemje Wftﬁx? ﬂﬁ f)r:rmc_m;b, }.b Can Lf Obl;mne@ fcpfmd:_f - ————

I Q) 'F:or' o r: "Zﬂht—ﬂi ﬁ/o@' L L jz""Cf)

.?E'r_&uf ﬁfﬂuﬂ ‘:}:q,ﬂFqu-I-q_g* "‘;j'%(l AVH=&$V1+P%LW¢,C\?JJI”
Conftdin  Under Gopde =D (n- I W)

E——

Wlenl = e et Ctim b o gu Th}_* 1 i -
T, Cverag e rDCFMtanr‘E‘j Hor hﬁmn&alﬁﬁf%g a _EL if; A Ez :
e = [ skl s <2 L & g,
D For  Verkcd Flow i
Cach rﬂ-:jﬂﬂ hoy Dume PondCive 929,- 8. -9p ~rs & Af:ﬂ‘rl__‘:ﬁ?*‘*}
Seud = eyl FlnVs ezl Oy ‘f“V: L h"%: < %L{ > o

The &tel  heod [ogy Qceroy bre (agery Ch = hithythgs

gl H:GQV:‘)‘ET(\W%)E S
The cverage (E)erme_cib: Iy Bl kvl Py : IS
L B 4
W™ e
I Eh e S =
L e -

e A e

e e BB e e

Fl\/fcrt‘l_ﬂurﬂmewb :‘J_ﬂ PQr;:e_abr‘fr‘%t
1. Lﬁbara tvrq Téoke
e) Constant heod Fow
> Tt Recsmmended For Coorte grosnes Colle only.
) 'Ff?dhhél e ad Flow

r—

T Qcmmmemdﬁé £ Fne grained SLorlc,
E Ced Teshy o :
g) OnConfined Flan Pumpiny test e
Te (b GConducked JUSE beloo brne Gl

D) Confined Flows pomplay ERE = gpet
Tecr Conduckes beloa the impesvioug loyen -

< (A7 S ﬁ@&?c{—‘@ Permr_ybh‘b

| L : e* b
‘ e kmud k_ v““"ﬁ‘.__\ ©) hﬂ( =

Permeability tacreosey > usten Veois ¥t ginCrease
& Pf’f“n‘_‘?uhr SHGPQ Lorle Onre ‘ES_;‘ Voy'a »oakos Thay fPhen‘c;..ﬂ {I—,;}PE

Z Dicmetrts (e Sire of Coil) inCreajey It [ead, += ACreaec Void ¥atk'o
= H"Ohczﬂ Comb 4 Flocu(oted S bructumy Vor'd yabos 1T Moy | wolv/e

Sirgle grodned £ DS percea .S‘l:vuct-nwj, var'd Yobo KX legg

Permeak: Pty Secreageyy When Vi GoCi Hf(s) NCreais e




SEYEeLLes tn the Ground B

“Total Strecs (g“") e
The Lotah downword \Verbtcle gtreys OCEyg ate Poink iy -371

Sur 5 T f,-D (e - ﬂ,ﬁ Fiv — — = s
|:erma Ehe ,jjﬂﬂunol Surfact s ! Sue @1n ewzg 3 %Iﬁg&ﬂi

ltes Qubowe thet Point’ ’/—Z—Sﬁ

P i '?2 CS{‘ndrE ’qu!.h) " ,”"22 = %
= 'g{ ‘2{ f-gL'Z_Lf '92 "2__.2 A C Hﬁ“"’“ﬁ dﬁﬁ Iﬂ';lj{‘_?_g) eI ot —
) reSu v d = @}J)S_L'f‘(}?mtzginmf
e wotes_presim (1) €1 Seapess Prcis o R
] s ' aAen Oy . ;
| The Upwore btoyent force Que b W s rf% B ?

W = Fwh  (point 3 ke 0T Gt
% ( fointe ic On bhe WT) h -
A

: —¥q

Newtiad Skreds

e

= -'?UJIF\ (Pﬂﬁnb lly abowe et WT) k3
ta b : Woka Bble | R

Efﬁﬁcgw_gmﬂ C‘?J | V(eRr) = o
Ts a ﬁorf:t trot heE«P/F-’“,&“Q a Colleckon <f Parbdjkx U(e R)= -+ ]'12'9:,“1

r!kﬂthc‘:» /S table .

o e O =\

Tkré’{ occurt N Sownuserd Qreckton, 7 Will MCrege (:""“’JT éeﬁ“”‘-"ﬂ)
- O

How OCuwrg "

&= Qurck gi""__“‘_g Co | 5

The |Doint at where Effecte Ctress i Zern (e T=o = a=u)
le At whee Seepage pregum (W) = Totat presfure (o)

i | 42 bﬁ’d.oraj 200 @q&f‘lﬁl:fand Benditiin
ncli €9

T
Qﬂt’ L\)"gw = Lt iy i e ﬁ::-
h‘?ua = LC)?S“E'.QWJ = il Wy e o AT YeS oS
= '8 L--' . e -
Gl g » Do Gl - o
h'g'-*-":L«"r;__é e |te I e

| ¢ i
\ entk C = [f = G- @# !
r.‘c!ﬁ\e‘.{oﬂ %&dmu,rc gra = [_{.e ¥

ConSi S ‘“Coarce Silt ) Rre Cand 2 fdc-m‘rg,. Gi1=2-67% £ =067
R U

ggigpcﬁje in SoilS

Seepaje meons bre Clow esCape of a Fluid Ebrough Pozmme Modton'al |
The ererSy devetoped bfn bhe wodd 4 oi| iF Catles  Seepage precsure”.
Hence . The Fows E€guaton for GneLo Lroie mModer al Ci'f howing &3Pl lagey )

9% h >Zh *r Ve - 2 ¥h
'41’"5;1*%‘-"321 = < R ?J“GC)E X

how
The «ﬁloq} € _quadon r%f Tootropric (i€ ’C”‘l:kl) b CE”“":? o
’_af_b e %.Eb. -0 (.“ﬂ\e LGP‘QFCQ E‘?““D“Pa”)

ON® o2

The Jenersl Solukan of Leplace €quarion Niely bBwe Seby of Cudver 9rbheganad
Lo €ack OLher. e One Se& — T low ""”*3

Obheafelr — [Equpobental lt\h&‘




Fltsmj 6-) Ckreom @) E;%P%ff___}r‘n%n

E——————

T-L\E ll”\ng ‘ndicate Ere cl/"‘wecyaﬁ. ﬂ{f- Sﬂ&pq.g{-
-2 Flow !in\e{ alwoy Start »ﬁmm U/e (ide ondd

Ende b D¢ Cice,
o aﬁﬂﬁraerff‘ﬂ tne -ﬁfﬂu} t L&m?"hﬁr

S P Chorge it Same for Gl How lines )
B quipotental  [Tae [N

:f:\:'ya lohe TO 1ning the [Pointy of eqgual — T ow |5 -
by Svawie potentaly (e Eguet Plenemeee weadwg( ) T Eguipitentid ling |
> 71, Lotal head (ve -Da2) 15 €gusl for afl poioks 10 @ pobepbiet fine

-2 The I")Q,OD'\ 'ﬂE_Véfl'&wL— -!:-/,.., ks GATurCent (O*EWL-“QL fr‘ng i Calfed
iny Cpace e by Equek dropg,

" |Pobentzal drop”. %

Noky -
*’?“—")Tu ﬂmuﬂ “”ﬂr inbercect Ew‘,&ﬂﬂ&w&"‘af fr‘:lc/ aé pr@ﬁl— ﬁ@fg (e Q@ﬂ
~ G re
> | > i A SuM W) D"&c}t; the -ﬁl‘nm efﬁmmg = Wﬂ" ,
The !ng SQrawn N ch o Wy ) |

> The ling o OSrawn & Troi[ ovd  [Frror,

boo Egrdpotentd “3'??3

. roas  Plao! (P Las BEVER eek Stntllerly -
Can hewvin meelk: s Eisee
ﬂ;‘) ‘F,ﬂ‘-"} C/hoa "id = Thhe ,gar&»‘ﬂﬂ i’/q two G TUcenls ﬁlaw It‘ﬂf‘j iﬁ:;n%
i i he—ezs Sl dlndido =
b) F&“{Z te = The [’Darbfam encleces bp Lo Succelgan i
Plow £ eqspotemtict [dag =0

Fre ¢

C) F"ﬂ?w !"\Eh‘ - T"\E_ g:j,ftfm ﬁf_ l'l” -E[ﬂt-!.f‘ % EW"Q.&&%L‘&Q ft\nrl? -:E

Seepge lus  (M7/dey/m )

W;vl:a! quant'ly of WOH eccoper from Vg Srd ko Df Side ky SLeepoge

Cl) @Mgn&-‘la; df,_ g:ﬂpojc ,Qf‘g »?Ur Ifﬂ&:"fﬂpr‘c Lor |

9 =Bk BL

[‘ he Tokal Head (o7
= Tobkasld head on U/:S,

\.'3) f\td T To kol chpodd. @
@“G‘M"&[ of Ceepoge Josrs %f Ab Lobropic Lol fhlcy
. o
CL = f’C:{ ,C?_ A 'N—ﬁ Nﬁ* = Novof Flow Chonnely
Nd
Nd 2~ Nowofl pobtnized dropg

Deflecton of flus log ot Totafuw & 1w 5
Dusimelor Soile ’}\kﬁ// %@J

The (lase * %
Soilt  mey e M{}hmf_{.ﬁwﬁ%m% @ ) @ o od
ﬁ’chn‘gatrop?c_ Lor (S 3 b
The ﬁwurm Unlenowin Con he - P Flab ling +]
Calenloded by (e ;. ke, 0, o) 02 ) . J_‘il Pobembeel fineg 1|
k‘ _ lon &

ley Ton @,

35.(:&‘.235- S':(r- .gﬂﬁﬁw = f—C‘_r it Cril='t ol Graditept 7 I
< Bx. kb Gradenrt _C' F';JS > | = e ler 2 LM&-:\;)

—— e -

X o ) = Cﬁm gt i _“_ ________ e T e AT |
Ler = Cnleeal ”\'jt'lmuh"c Grodlente = %I-"‘l ; d S Ex't Ge D/ 2
& | Exit Gincliant i ks Bnd)
i ' ' Sen Lonog = .{HE Ler
|8 Touw] woky grodent: ———©

e
= o = -



Con §0ff‘§§a Eorn of SollS

COMPQE,E'Oh -~ The pyoCets ‘%‘5{ wh'th tre CLofl PwHCLS( Cir cxti‘ﬁh"ufg_
TEo rrauns)ed and Potleced Eﬂﬁe,tw/\ 1:{:] Meci ondcal Meang,
To fp(Creafe the Nt W& of C(o//

COM}OE:S"FEH - Decrecce n Volume CDmf’- Ee @ Ypullion of air Prom Vaisy |
of SCoil Unden Cbregy (e ‘:& @mPU(E'drp

C})mpve.ﬁ‘fcbfh‘&g % 7F.é pmpmfj +€ £ Soc'f, 'haw'g b Chonce of Comprespiomn
C&PS&’:‘éGHEn

_ The Comjorestion of Loi'l Undes cteady Pprecsuce

- G"‘? Loeight (mpares Jﬂ Chrucktvn @) Corbn :ﬁ‘”;‘gﬂ )
S oh 8 Que to [Expalgion of- weAn From  the [R¥y,

= The \wlame Chonge Coused by Gomprecson and €Xpulgion oR
v LS ; 2 FT_"}'? Evbed U'r Cennek be wemo 4, SN
Chr S Cﬂ”‘&é :Tfn.-bal Oﬁmp'ﬂf’ffrc}n . ( = kel S i 2 @3, Ve e 3

2 prd hen o \Dlume Chome Couses by CXpulSion f [ore Wotn [f
Called R . \ The €Apulled Woken My be troncle, Lo
Prrma-(fj Consoled abon bhe VPP GdTugent S0l Moy oy waiy

™ Bnd e iF Lurtie,  VOknme Chorge Earlees ploce Sue bo FEOATUC Eme |
of  Cof mole culey then 16t Callea ngbnqu o pso i d ablow

< h"?oy !)E fD—-Z&?’: # @&ﬂﬁ Settfenren t. ﬂﬂ f-,{'?hiy PIG‘I{“;C ID"‘IS. \Je
y £t R Ly e ] . g e o ‘I\ ; -

Cﬂi"ﬂpﬁr*ﬁm’? ﬂﬁ Concoalidatron (or'dn g’p.,-, :j Ao )O&f H»—O |

CO"'ISFJUI tne Sofl COMPa_faé ﬂf - NV‘PW&M-FSOH Héﬁiﬂﬂ:q |
LA ll SR, 4540 & P [‘}.-{'F"r.

er cedrton of lood | dse Escapieg agent i @ir - Afterair | A

toill  eSCope  Thrvgh yebve | B wadu Will Stort e&’cﬂpu‘na : NE

Cﬂmpﬂr?.ﬂﬂn )G I8

va.“?ﬂ = The Skelton of Soil Solfdy ; ety

Pisbon 2 The Sotl Surface (vppw) @) Exbevel load
Nalwve — VoY in e SCotl

kA — [P0 ¥t okey n Ore ey

A outler 2 lc (.te- Coeft-cent of FUM-::an"br)

ijgﬁﬂaje Pah‘- |
'r_}uﬂ'ha CD_;.SQH&QEJH wc"m f_f(:ﬂl.’of{ "!J?'om Che g:.:'lltl o t_iﬁf S-Lﬂ'qr)efu:g 6#_} i:ﬂ &

cun Cucface [eyer cbov o befow .

Pyseteree L hertett Adistanc -ﬁam LWor SE [Pere Lucker k‘@q o Thae
Neost  Perviows St"&'tﬂ/opm Qurﬁqug,

- othen than Cloy 5 a Ppooviews Ssi,

Per“meﬁble

—

DTC:G ney € pt'h =
o A A g ——————— - S— ~E

A = ; Dl'f'fl-li‘“ » e
= f Cermel 9c p
* ol . = 4 1 fio
H | — i Q: N
.'l'!"l- 1"4 l I‘T 3 5 ; ; # & } I_,’n:ﬂ-r r} J:\.-.
Y s - s ] [ N J
'T" = E?me_fl' I’:jc,u 3, E"';Ll. EL a "o

e a6 .III-"I_!I'!'_."!. Divi crae Dot

i

Tinp envio o | C loy
S i, )

e

o

Dycirege ey (3) - H (C.Ohn, Draingge Paty S 00 o .g'a..;wa)

g (o, Drctne o 1 *7 T )

= =




G

H

T

Co

Aad~
Stz + Do = Tokol Effeckve Stress aften NG
QF- - el Yord ko Glta ned Seltfe ment

ALh = Frel Schilearect cie & OdT
H = Thickness of the IGMM E%CF? ConSolidoton &4 (& -Exf%l Codurated

J.F

(h

r JIf- Ere Corf
| Ehe Soil Wil

Co-effcient of Compressib'ityy () | ol
1: The Clope ofl EpL . Clrecy Ve VOre Yok o

?‘T’l‘lf
't Eaken o9 Iqj Scale .

¢ botal ConSolldaton Seltlement dependy UpPsn SHCyeace ia

Novme) I Eﬁﬁgﬁhﬁﬁﬁﬁ— -Sen |
__; Eflﬁecs_—:‘ve Céresgs , be,ﬁe.-g CenSolidotnn = T -\
Tnital \Vord ok befnrt Canfﬂp;d@k*ﬂzn 69 At tre Stark of ConSolicurion,
- Tncreace in Stvess (AlEhovsh, . TE T Gn inCreace in EBfect e Qt"e-ff)

—_—

—

Concoli dealted Corl

Slope of Effectre Sérey \k

; VO e yct'o ON AYEbmatC Ccale

!
r

E
|
i
|

_~e Sgn

OVer Conlolidoted ©)
i | (aecle & b\j (Ad) ab .p«rg,fent: z

é‘] Bre Soil in et - Tlen e Lor |
[ (_t’=e The Sodd O ﬂhreﬂ@ Congol

2 twe Sotl if
A\ eo 53 € X pevien ce b
OVA ConSolidoked 64

Co Virgen Compressian : éﬁ.
) Cuarve c‘h{ - Ay
LT coiNe
Aa

e ."'l

Fre -contolidates Stress (Tpe)

Th

CGIEnErﬂ.if_j i IS
Rovmaily  ConSolid atck Doil

e Mo W muanm

i

e ol e

E
!
5

=1y 3 =T

ndicody Void yatlo ettt be

ore-consoli doted Corl.

Pﬂ (}an,ﬂ‘af:'é,wtté Lo

effect've Strecs € Xperienced by the $of
e qual b (r-e obferes) [he Pral ePlecttve Slaegy N

— E?ﬂpﬂﬁjfdﬁ CAAY VE

i s '?E(‘:}'&mpr@‘g;{raﬁ OJT"V‘E

o

(Fven Gﬁnsﬁli"d&_l:’ﬂﬂ)

= T4 ba

e in Mormc.Haﬁ Co nCol' Solcea |

Eﬁp*ft_hegjﬁtf')

5 [:ﬁn.dg_,& Ba er ﬁr_ﬂ_- Hre (D Ehe HSE-oré_ Rl P?'Qfﬁn{sf then

@k@ﬁ?f&ﬂt‘ Q'qL CD"'Y?{D""QFIFJF} CC‘:.)

i

in Doyt Upks

C,c_, = ﬂ*i"—'ﬂ‘g

wiven ¢ (o may be more Bron A

Cesd bo he

Epc

loglaz)  logeg) Vo9

When twe Skregy Cf’r_f.:-c.) ¢ Temoved From a Congolid abes Cloy , (e Soil
| i volume
E')Lpﬁhg{ ( Rf-gul'_t( ex p.-;;ﬁ_f_‘t"-.}n Cat H"V‘E) CLME Lo Su:-r_@(.c_{ ‘ﬁO FCH 0 & Loncti VI ure g

Aagzq wai i Qpp[jsng gbreﬂ(&: ‘f"é:r’t) :
CR.CSUIE’ ‘Qﬂmmpﬁijtﬂn C\Ju!rvfi_)

(n)

{

Oven ConSslidelbon [Pregess ™

Expongion &) Swelliey Tnelen
Epic = Cs

Cﬂ ={(4) =
et~

o bBhe Codl ot

dated )

Up b Present .

wai

A€ Compre((ea

Tt- it obSeried Dar 7~ The Conlolrdation € mMore

i R‘?-C'C’mprus;.-m "Fnden

\

e -Cp

Cwp o =
lﬂJC ::or) L

rre———

IfCC Dy

t

LJAE' re i PWEEJ

*

Cai




—

.L 5 N’Dlﬂiﬁ ‘. & Will he S o= !
.-)i?hcr Curvenl: SEred (’&“") % E_H];E, (L s Norma “Ef CanSolidated en D

P T B Poyxx

> The Cwrent Ckregy (5 < dpe 'E 5 OV Gongol’ deded Eff Skresy
i .
C]_Uer&:h Col'dot>n ¥alk's (GC R)
| -OCR = F?E Conshideoted S tregd - Tpe
| Cayrent effectve Skrecs ==
|
| = il CJ:Ef P\fnrmnf[ar ConSalt d oste & Eﬁ”)
' = | ( Bor 0via ConColddodes gﬂ;,) |
Fo rmulog
. S
Dd,gre.e_ ﬂﬁ Cﬂﬂfﬂffdak‘an C U) = _ftﬁ? el & &8 féﬂ_&f & Ak
| T ol Selilenne ni- Al
— I = O =L
S o SRSt
C@@f’-ﬂ‘@"mk ﬂﬁ Compre Sgi bi 1" Sy o= Q_E_.
Coeffcient of VOlume Chorge (m) - _OGv _8€ | 1‘
| (+ co I~e Az (M7
Coellicent of [Per meo b, h‘% C’f_) 2w, 2, Cc_’m;fd.c)
-
Ceoét ﬁﬁ‘c;eer of  ConSolideton CCv) o 5 — e - Crm*/yeor)

Time Jactor ( ’Tq) = CV__I:
C&E.
g 1= - % Ur ; Uc"_ GoY,

- b8l -0-922log, (loo-Ur) ;' U > 6oy,

: . La T+ pT e
Fﬂ Settlement CﬂH) e {L’jﬂ: C I J [+ €5 g

Coeffcent of Compre s5ian &) Com re Sevon 73—»:1@;(

Ce

\1

Undickurbed Clgy of
Me d:vnn fmm‘EW{:?)

1
Q
S

o
0
e

5
S

\
0
e

I

ME&’«'— [ow) fﬁh!-‘&‘v;bj

})

O-lo (€ - o-25)




£ ons tort pressore on the bose of Poundoton

|« Flexitle Foundat'sn

i Al A
A 7
Congtont [PYessure Fo all ‘-L\"jPC' of Soils & Nearly uniform . 3 T} T L_j\j

( The Seltlement iy be Une gual for LIt S*QHU

2) P_@'té Foundaton
The Settenewe 1S Uniform met PyesSure ¢ bibuken éﬁm«:@r on type of _G::_r)

e, AR R — =
""'-«..-I

AP Tl

V. von

————

o '
\
C C[‘:“i‘ﬂjj s S q—w’t

C fﬂ"‘d/{iohe Sive lecy Sof f_i)

SelHenmenk ﬂ‘f"ﬂ?\‘jf’j CP‘S oA EIS)

1S ke, Settieneml(- CQ) = Thvmedicte Celde ment (f}”) -f- pﬁ"’"‘?{*){j Congoli dotan feﬁfmﬁ(j'&)
+ Se Gandﬁsj Can Colitdadin LCelteremt C-'Q;,)

B :
__5re f Bundaton Permiceible Total SeiHement ; )
1 L oolabed "Pol;ﬁo{ml:"ﬂn °f Clﬂrg_ 65 "M A
Q‘ Tfﬂ‘nl—@ %undnb‘an on gﬂthc:l LP{J"WM

B Rapfr ‘Burdatsy  on Cloy

65~ 0D m M

£ Bt Busgeton 00 Lo (b ~ 65 mn

-

C_ompacEon of Gl ¢

m— —— e

C@mpact-“m (S (he applicat'sn t’ﬁ-— "¢ C/ronice.

‘ V&{Wﬂr;jc-?_ TS |

| ? Compackon inCyease the
glf\ecr Qtf'%jtb CE Be_ar.'né Cﬂpaﬂ;‘g,

~ Compoctan Sceucy tre Jper neabil by + be Co'l

=0 Cﬁmpac{-—*on c",e,c;rmg-g Cre  Seltlenent of tne Soif Cin ?eutu*“’—)
'—l_c'imrorrg:j = g C’\anf:?'"h.uuu_r .meordt {Df-’fir ” lcnegd;.a 5 125 Cank'msons P oy by My drodicy
LC{ Nove E—-v:.; fT#ﬂFG’~f_l"~f-i‘“‘i feg Pj '

@) Tn&an Stardard Light Compottion e
[+ Mound Copocity ~ 000 Cm?R _ R Homreer Wit -Q‘Gtg ﬁ‘{-@gM-a{’ 1@0;!,‘
3 Moof {c@eg ~ 3 . Noof l')lmi/[%m ~ 95 '

E b) gzﬂdlhﬂ Qé’ﬂﬂcaﬂfé H'Qoy CBIHPGC}FUI’I "Téc,t_ CMﬂC‘«U‘F’*u PWCHF t;,q]:‘J
i

i« ’\4t}uié CC!J_)QQFU -"OE?G Cm 1; El, ‘%'ﬁw Wk - L/_.-.QI% 2 H-f_’f,f’h@ﬁ 1&3” = L{-Sf.‘.!rﬁrn
2 Mo -5, - ks bt fayer - 25

- e
Compaltltion Caiave . NS
: N Zer oir w'iéf I'rh""?{f i Compﬂc,i-*nﬂ Qt‘ﬂi’h’ ’ﬁof‘l’} P\)Mt’ (h)

>t (S‘f:‘uncimc‘. Proc o (:CJ‘I:?)

Sf‘ﬂ ™ h,

5 X Cloeh Soburstiv s
E MDD &‘xf’ Hex Mirak H:Q = P"C‘l Chrve ~ Latbke —F?&CJH&UH Colien PO e e b
S R < 4 A
i—J ! 15\ ,;f ‘5 ':J,F P&rb‘[ fej Ol Ej’\EJP" Cfu‘g‘uﬁg JD':"""‘ Ckfrﬂé_
< o R SS = ; |
_g / I FLE ] 50 PF&B R. Tt & tn Medu' vy é@ Den ¢ by (’ﬂlaﬂj
b _
2 | = | e 0L OREYue. Basstiie Ot
E}, | O fr';_‘_} s |". (%vambi:,) i £ (OMC)
< | = E .
Wakeq Conltmb(is) = /;“E ¢ / QAR Cusve - Forthen thCreage Th WiC , bBhe
& —-F , .
" -8 msbue Creupiey Norde . g vl Doy be
CKGIC% Sodl( | ""'/ C Y

< Flled by odgmcent Soif PorbiCle ) o (demg 1
CC'C}‘\E,Q r Ve -S-Drljkf) /é 2 Telfufly éf[mgq f o DY:J’ Ciz,n_fr”@.




- Cﬁﬁ?\?om“ﬂﬂ -Q‘vrt_'_,j fwam Dg 'Ce.n?;bbn
i S‘:'-D)

OPH (U~61) H1

\ Ceand 'D(.AI*‘-'-.I""U- #.
(;t: 2ty InCyeayt Wlum = ﬁ{ (led.:.naw)

oo ¥~ SotureA™ A

o (Due = inCreoagl in Wi e

'_'DC(:-EI'}-.E

o g fjoey, Sodvreton gglel’ Jpc

TD‘:" £ecsle .

Con .u__:l_j

|

N @

i ' s
Lt-:?g ; | S= lvoY, \ | *Qﬁjal—'m [Jﬂ-n.ft‘g CIQJ C[ﬂ.ifr" {.‘“p‘_.ﬁa’,)
. A K ‘ . 2 HL T
Cg 2l fD”\S) _ Cohelcon [(:""fj;] =1 O _‘ve"'c‘j Jooce
7 — (5-357 | Lowe
er,\a&-‘vc Peng: "BL 5565 Medum
(T ) Emex - € e 65 - 85 Y Nense
: Crvx —Cemen \ > &8, V*E'{-j dente

SHEAR STRENGTH
By the Ptﬂgt—eﬂc_ﬁ to S'L)eon’rg; g’.':rv:_rg Jurt beﬁr{' Eedlur@..
A o) h-\acnj éeﬂ'ﬁ ety Cheor Ch-endépq ﬁrom
=£ Paf(‘."‘b’é_‘

[+ Tnter ‘ﬂCU’g

A drickron [le svsten@
R+ Co-heston -=€ RNAhesion Eef;—wm IQ'MGFECMI{Q,

-2 ’E?r Swﬂf _("m*u. dETfVﬂ I‘t'_s chm St?‘ﬂﬂ(j*l/\ Fﬁﬂ)m fnl"'{ﬂ LOCk.-‘lB -‘F ﬁ-'t{:['r’t?r'} ‘
Whereoy . Clogg derrve 1ty Cheen Shergdu Lrom Cohesion
7 Tn 9ranulon Soil, Cheon Sbreggty (NC¥ ooy woitn O éepﬂ?, L0 heenngy

T pmm Cloys , Sheen Sbrepotn  APprosvmedels  Ceact-tinl il i'kc:‘:apﬂ
g >

ACCOPAEU te @rﬂmb | 3y
B il Y v 1\|' Tl lure
Shdgﬂ'ré? Qbreg_?ﬁ () =C+a Teng e i erwolope

Loene
C= Cohesidy CF‘" granulon Loi(g C:m)

d = Novnrol f&r‘w
SD = F}ﬁ&(e u; fr Eenneal ’g""ﬂbiaﬂ 67 ) Aﬂdrﬁ "-’f— Shﬂ'm:‘e‘j I?E.fr"._lf-on(:q ‘

=
Aol gbngr o) — -

e =

‘-: h E_Ckr't_h _PreJEMG (T'Heorj;f EW‘S‘G‘E‘Q
f*-ﬂftch;..% . £ Edctﬁ,t” ~ Makteral Yetedrea &) Cupoparta E:(] LEruckure
v L& Suvchagge - Excess Enc.lc,f*n on the Eop of lir Clvuckure
. E“Ck ﬁﬂ { Sur Cherge agle - Tnclination of Suthoge & the Hon tontal
o e W

Eq““’h forefSupe T he [Precare exertca ‘:)3 the TRack £ op Ene f?ebav‘mr&

Wol) ¢ (aters! Cartn precsur
i F@F’C ond QmMopunt

.o Rencan of
of Wall reaement

> Shear Stvengon Poramercy of Soil (e, C,0)
= UNE Weghht of Soi'l

+ Dvainage Condibon of bre back @y




-TF‘!E, ‘Df'@.é’_gur@ eyxeoyleA lcd Dhe Bact,:f?’.” ﬂﬂ 'thﬁ‘, Weal . c:qt-.: Testl,

gthQ , il Choutd he éﬁf‘ﬁ‘\@}- s weerst bhe ﬁhg: M e
< N7 ¢ Y
Rock i PreSiure E (Possiw) ﬁ?"
“Spe of Cotl ks &
| Dense Sond 044 -0 5 %
R M kin
| Loo se gano{” ok u_5 0-55 E?:__m i ‘?s%;l: = —
Nevmotly ConQyhdoded 0‘5 ~ 06 AW&ﬁ“ﬁ ocnordy
Clesg ... | P Pord
Over Cengolidated | | ~l
| C[eﬁ,
' " 2 Clert/m
Earfu PreCSum  ab Rect CB) = ’% ‘:"QH )
U hore p St
o L ~f Eesuiy e CSure ok
kﬂ o COEEP‘U e 'P Lo L.DL"’I'UI‘GL gw 6]{ —icy =) _.._"-‘x,f-HM_Ji 't"'u‘EJq
o (Psn:j kype of Soil ) ( T = e
e T:-_.;Jk —M) = —Ma-\—f' C Wlﬂ— :ﬂ'-p'; c(.c"_iuﬂ*’n.,r)
- .. - *oe Consal
= [~ St & ('F’ No mca!é{ Consoli'dated Cc:«[g) R= Or:;ﬂg NS 3l daded
- C[,_gfngjﬂxatg CFBF' Ovenn Cango [id ot C@_) 2 = "'Fc/a-
* Eﬁm—f)ﬁf&km

B pcvwe Eontn Presser ()

The mMirinsuns Pressure €xerted by b~ bock Pl 0n the wall . |
'E'QMCQ/ REW”*U AG EUY!]'I"G Mmove  Qwig) ]grom be boak il . (Pue & [Hage

Qeklon @) Gbhen €alonc ) ik
— "“I’Cﬁ\ﬁ-ﬂlf the B bked Qonmn P*ﬂfﬁh*‘e m“ﬁf mok ﬁﬂ&, cApplicd on Cre T B

!

i o
e o
iy

e
i

e ————
il

e kﬂ\'c‘?ir‘ b ﬂ‘_m
(Eowrtn Pre csure’) ( ‘re_ pwgguﬁg) CR l:q?H Y.
Q'e_gufg'c‘h}: Rﬂhlcfne‘}j "“' Cohefion Ef;l:‘:m*t PreSfure on t-m-)
. !
Ac Eve [Condu,  [PrrSSant CP‘:}‘) =T k‘\QHE— 2C lea H C\CM/M)
Wincgs |
rC,ﬂ_ = Co-e Phent of Gekve €ontn Preccun
=SNG © o or2fuse L
_ |+ Cing 2
No tey
‘_,.* o Cohecive legs  Lor L5 C““J&ACC GJ

b bapﬂr_m well = - 2¢ fky
rE . ECon tCu miu bf?_ éﬂ,\,ﬂ.{ﬂpﬁd Qi_
S D M Pre S ( S ks?2s =2, a0 )

T[,\@ r_')mg_gupg wrll 2Zerg ok @GJ g_ﬂ—zq

> C:DP\E‘SEVE’ C[‘%Y ‘f‘:‘“ ' CQJ'\_ "“Ut H.g ']‘CLHJ(ZZQ) ?({1‘5(_:’__ C('E’Pb'f L"‘Jl‘dvl owu b ﬂhﬁt\

\ 'T_Crbl QL&PD{}FE '

e




| ) Pargiwve Fonth Pressure (Fp)
. 'TF\e_ A MM p?"u_fun tEXert-cAé] t‘h( lDud.:ﬁm o the wall,
> Sina, Relzinieg ool tad o mow Loworel the beCkfrl .
(e to |y Octon @) Lornd farce ") any otwer €2eare )
> MHence , the €arxth Prellure ‘Pu‘l'. Qpplica on e Wad],

W s

! |
‘ Epd o ™ lep8 4 + 2 Skp
The Pesultonl tobt  Rankinels
Pacgsive Eortu PTE..CJ'L-LF{ CPP) = "E’:kp'?Hz'—t- ?-CSIZPH C1M/m)
(o e
k"P -~ CB-_%‘Uent af_ Pq;;tvq € ot P"‘t‘f_[‘urf

2 ey

|

[Qﬂc«h“ﬁ‘:
IL 7 57 et x\.. "'-.,..: "‘":‘.*-....1’ -
TSR - E‘{; kb
| " Bt i
; The Recultonk Qostn PreSsuw Auets (urChorgR "% :
; P = P+ [qH: (Clerye) A
g =
Pz Po. €l Paet P o (412 Quctept hatght i
‘C_ = (f:q. o) (Qg.‘ (e) (*E_P q 5 Uﬂ:gﬁ"ﬁ"’\ Surcgko-g,( runﬂ (hﬂ/fﬂz)

el n‘CP-{ ( 4“1_‘4 <ko<ky | 4 Lt s (

| - —

nl i . o a s o N - B e

Shatlow -Founcln’l:‘akj’ DNees gmndﬂpmr
5 . L
; R 1,51& pTEe el W
e o
‘ ‘F‘OGb ag %undul’:'ﬁ:hﬁ ‘Poh:ﬂﬂ.ﬂﬁ ‘Pa“”dﬂl"‘ﬂﬂ 'ﬁ:uﬁdnb'ﬂn_{'

e 1

C pre o Strap Combived

-fml-'wé -Fw?"a -P?oal-"ha
L) 1 .
J l




- T ) :
j-" by lr" Al {!C‘hﬂ —TOu I'-'\Cl: o )

: W ird g
Depty of tur Frundoton £ Peptrof Hondaton Csz < B)
a) Spread Footsngs
sge QPW&CJ s Q*P%fmfeA oo "p wall o9 Calumn  Owven o !ﬂrje QAYCl ;-

— T¢ l—hel one WK guppnr:!j €. Fhen One wwoll ©) One Cohmn any.
Gl Wiy he Pec&-&mm , Cirenleor, Tiploted 61) Sbeppes -—1—% ;’2 ’—,I‘E'\ |

() Serp FFBO&%C:] = IS the Cpreacl ’gﬂﬂl"@ For « Controud w“'f
(i) ‘L Colatta ©¢) Pac 'ponal-‘ra - vy w o Column

% Skew ety =8
of two Colnming '

TE Eve . t*nde penclent %ﬂyhaﬁ LQE‘*‘CP Fro Bws b
__ oo 19 bean
A Connectet by a [Qeam , it S Catlea Strap fosbiry.

= Meg be  Ufea Where ifforce bfn Columne it Co Great.
» They brangPer loady fam  Column b Column  bab nok A0 b Qof |

C) Cow bi‘iﬂé -edﬂliﬁg ——Csail
A cprect 42,09,-.3 uGluek et - Soua ten s vt
Conn bi'ne o ’eﬂo tn Z oo b
Coumng /weils 18 termeol o J - J

é) Mat @) Paﬁls -ﬁ)uadn#‘aﬂ
Jt G (:Drﬂbfﬂ&ci 1&5‘?\3 hqgt C{)Vw e Enkire Qrea bef‘ﬁﬂ‘t"h
a Sbructure cnd .Quppm H atl Fhe Wall€ Celumng

5 To ¥eduw Selt{ementy = S [w}"»é;( Compre ssible Sor [,

2 Deep foundarans o
f;,reprh of FFE!.JW.;!_@FJH > otdn sf Foundaton C DF = E) |
Q) i’)a‘ie ’Pﬂfnc:[o-hﬁﬂ
"'f}\g deep Vextcol mnem by |, ey be Emban, toncrse ;, Cheel
(i ) End b@ma Prle - Priven vpte Neturel hod Chata  (Soft Coilr)

@‘i) E‘l‘h{:bﬁﬂﬂ P‘i“e_ﬁ — Supported iC!J 1 ST Fr';‘c.f:‘ﬁﬂ dﬂMﬂPtct ‘E’J Catl ‘Cgmmtur g',_;..,,'-,l‘)
N . d Conel . [ Dre & \olume of Coil oceupred b
&u] COm 1o P'kte—g _ tfed bo é@hjc Cwne 9 Eierns: r}f{gd oCeu p Jj

- _r,"!aﬂ C‘ﬂ' I""CIEZ Cﬂr}:‘u G‘:j fﬂﬂ.(i'f,

b) PH_--.__%U"] daton

e —

TE Cen_ci‘jgfﬂ,f- o <ylindrical Column
‘:’.‘VUHI‘&/\ {Grgﬂ QUPEHF?MPa_Teé 'dﬂcg o the ﬁ.‘rm Clro bt .

(i) Maram:r 64 ConcCrelbe (Drer
ﬁl\) v | e CaSSons ( Clkeel Caiffong Ptleel oitn Concrete (0¢) Conartie + !-?mltq_,a_‘pbﬁej)

5 Alepielh ok, Gieng Sriving sf Puig 4 aiHpeit (ltke decompares 2ocky Loil )

c) well Coissong @ fornd o ong
"Tf'nc_.cé ore box. [Itke Chruckure ~
— They nrachn [crge in Aeneren Ehon piens.
2 Adopted n heavy Chructuy [+ \e2
Br;‘é‘?p [>lers and abutmen){ Rivers, lekey --exc .

Uf. [ai;j.f?_ cl}‘c-mdc,\ to fuppgr{: and

Circonlor ®©d) QPC’"&SM!&"‘. ‘ﬁt”ed USTE _Cﬂ{ﬂd‘




*__F_Q‘PQ ,_-_-.-f ‘gﬁ-;(m -—Fﬂ? [w re S - =
: _ Ragiyg
) Greneret Sheer  fos lure T A e

Tn Case f medium & Cence Sandy and CEH- Clegp Q

thm ‘PU\H‘“"” OCCurf [.fd!kn\oul‘_ Cyle £ive QEWGMEHE‘* \‘*-‘ r' C,ﬁ
AE twe L"‘\"Y\f_ QF —%_)\u“‘t S 'Z’Eoc{ny ko P‘G‘Ct"‘c Stﬂé,( ~t__‘ T_____,._-{. J‘hg
. . Bty Lo iy 2ol
Cmd due o L heox, —%\rhda'c:aﬁ Moy Hek andl e R Setement
O[ﬁj_tlcf_ﬁt" f?: Th{ v-%\rnﬂl\w{:}fh . L—‘-{Mf_ﬂ E}u‘a;ﬁ ::-r_ ggl"l war' |/
oo o loce. prisiey Neqglegihl ¢
S i ke, NS
h) Locol Sheon -Tou lurt |
IV\ Cogse aﬁ LQELSE g&ﬂc}j .:@ gaf?-!: UEAJ_;: L.Clrgﬁ’ Cettfement CL 951
’i"i'“‘:ca(y accuy below the "‘%Mhﬂkﬂ&"nn loegom Ore Cail : =
¥ Cochr, inbe P[&H—“c g'f'ocle_, : —-['-3‘ LQ?E& __
7 There mgy be [itie o No-bulgirg of tve Coif. hoEnE
- wp_m g@;hr "ﬁf‘”t"j .h’\ {-/OC_Q.l Qﬁ@’\.—- Mﬂf_(;'p'ke_‘& w&iu%’ .gﬁ.__ MO:L‘L‘C& mr!tt?of
. !
Cjoi:\esf‘"nnCC) { P\'ﬂ\ﬁ f:a ﬂ[l -Qv‘c,t—‘"an Cgﬂ) %mfd_ be Ufe i e %.;‘C
o
Collem lose. Bﬂﬂﬁ@ C&Pmur{}' Teng' = %’—T-:mgj
<) Puncid g Cheor fatlure LS
—oldas - —— \ g T R
i of vase Soi | i é ee -ﬁ: o el \ {8
on Coge of Very f n e gm0 sy e e
pf[g the Lo aet gpkﬂrﬂé —ﬁ‘om odgeicant (o magy, ,fi
. S hence  odgucke adyucnt Qo it net Shreccea.  [i |
) f |
= Excecs; ve Sﬁid’!mmﬁ Core ’B*E.nclfﬁ (A Mou k Gho@e E_H*—_H,?_) Exceccoiw
o) C/harﬁd,{-th“;bmg L-_,ﬂ adfUhcCent Sor, i ( Selemant
% LUCL::R — 5
| > NG - Parmmem Genernl o2 _L@le =
f' o) 1 R Steor fite | Gheor £,
ﬁ E‘E}%iirﬁ: ) C"““F.st | FC{'"OI‘} ﬂn\jlf ({:‘H} >36‘ <2£5
1 ) 2 Vord Raty (e) £ 0.-55 30.715
S- * :
| Re lo bve Denc,pél(;c,}) = T £ Baw
L 3 A ST eny
: ( Qﬁﬂlﬁ'% ;_,E p'ﬂt_f L{}Oﬂl) 5. T&m M gt’k’N/ﬁﬁt_
| 2 Rdlare S : > 15y,

(E) Car (¢ O 7 54 |
- 1. UVIFmote = o i O sl ’Eﬂ ( lqo/,“-;)
" Mo 0O1) G‘l S kﬂ?‘r‘g Cﬂpﬂ@"@ C q'q‘)

Super\ Chruckuwe + -ﬁoo(;-‘na + Soff Bl oven  twe "ﬁﬂal‘@)
Ne,l: Ul male BE’“”‘"&’] C“P‘:‘U"}L C?nu)

Clrnu £ mexght of SupPen € brutdur mnia - C[,L{ = intBol effectw ovu burde, PRC(Gve

= 4 2D (F - D= peph, of Houndoton below Gl
> Tdulte Onit Wt of o -? %““dﬁf"ﬁ
R Nek Safe e, (72 2 CPovetaron) © almust equal ++ 4 CSoi (]

Copodty of @
q./ng = _hqrﬁu__ ) q'i-k—*;\?lj g- S r{qun'c)
= — C'..’F‘F"ﬁa&&r r:.f.' Cgﬁ(%r (%I)J

;:‘

gG;L_ LC&H\’H (:Er?n(“_;'"g__ @) Cofe (oad

Mﬂ-l‘-‘*'nﬂuﬂ". relSuee WROGA Lhe Joi'f Can Car S Withoutz- '3
cls = Qg 4+¥D (:5 3 sty e e 25

p—

WK R B heon s Patlera Vs = Gnr + Effecee ow burdenn P rffond




1. Gereroal Sheor fatle (@ > 26°) | R e
Sy B '1 ,{\{ e ‘

a) SEnp -ﬁ;o(-:‘nc?,_; | =
] | lﬁ
| Hua = ¢ Ne + 2 DNq + 'g‘?ENa? J‘ =
2 St}ume 'ﬁx‘”dc‘ vong Ng= Influence volue = Tawe (Uus+ ﬁ;'g-)
Ngq - N Errbun&‘}'
cf,q = k2 CNe t ‘?Dl\lq + o.q.?g N 1 @
: Ne = - fv (T >0
&) vt "ﬁ?tﬁh('ﬂb‘aq_g C Cot @ (N F) ( : )
| =157 $or (F €0)

Lo = FZene + IDNg + 0.3 RN
Ng = |-& kenp CM}-—I)

=

d) ‘?QQEI?@M[Q{ P-PQUHQ.leDﬁf
Yo = 1F b2 R )CNe + 2o Ng+ 5 (-2 ) VRN

Qe Locot Sheon Feirure (. L

——

Qtpalc;te el %"C

@' = ’rcaﬁf(% tend ) C"*F Tong ' = % "rmc;)
Capuity Facron ( Pincson of @"')

N Ny Ng = Keorigg
Cﬁj: q oy = c' NS+ YDNY 4s Y RN 3 )

Z. S}:?é‘ﬂfoi 9’-’1—'?‘3’

2) Jor Cﬁﬁegwr?nlfgfhl'fﬁ

( { =0 4 Ncﬁ-c})
( =0 + Me=5 7 phast,

Ng"-r:; )

[ 3= 57 (SE) = TTuE ( squere £ Greator))

L - E_f \‘{{-' of uoteA talfe <Us‘e D . Jeor in Brd Eorw
g ool .
- L g . (won wT£D]
| Gy = CNe +(VDNg) Rw) + (% %aNg ) R - 9 (whnwr>D)
- ) hene
Rm,‘ = RE‘&MCEah ‘%Cﬂ-ﬂf "ﬁ:v wicteA tahfe Qkove }ZU_M [ evel of _%mhﬂ[nﬁm
= os(I+ = — Co-efbivent frr Nj
Rus = Peducron Lactor Bo Lioder kbl belod Rose fewl of Famdaton
8 e = O+«5 ( H'— ZE’L) -3  CeoeffCent ﬁua N

' Zwoy = Diskencn Fom GrL - LO'T (whon LT iy abow %UMM\M)
2 (W"‘éﬂ‘l W T o ;_'JE[‘M ’ﬁJMnﬂ[ujp-"iﬁj

= D ) at
Zuos = Dictonce fom FL — w0 T (when oo i betao foundossn )
-~ O . CL"""@“ Lo T oY E)b;b:ﬂ ’%hndﬂﬁ-ﬂ"‘})

C‘ UGt = Guoasd [evel | to=F Pt = Fundodtsn bege fewl £ Wi T Wwodke toble f@u@)




f\@gobw Skm -‘%;CFGH

Wfqm the Uncondo)rdated g‘”&d up fﬂ“
\C}JM _gurwhl{g (w Paﬂ:"‘ﬂh ﬂﬁ e Pl’hit
Shaft Seltles. A downward drag Occumv

in e pile © Tloy dreq s Calted
Negabtive Skin forckon

- ~Ve Ck'n -gncl-:‘ﬂ“ C‘,M-npecl When tre -Q.trr'ﬂuﬂdg

Bn moteried x Jooge Cohegironfece Sof) @)
gn{-’-k C(QJ . ¥

Nesnbiw Cin —%‘Cb‘ar\ -E.:: frngfe P:‘le.
¥ = APl ST ( Crhesive Soit)

= '_,_2: PL: k. btan § CCﬂhes-‘anf:ss Sn:D

_'“' R
\]' l g”t& up
Y & 17 Ser)

. 1\ 1\ #?\tpt;xt‘!-l—rj\
: N . E'\-f-t Cloy

! 3 i

\\/ - Negebyr Skir I‘Fn‘r Eon

ﬂu'{_ bon deCitboncr

P Pecimeten of pile
Cah ckﬂfi ﬁf. Prf{? i”

Bt o5

Tf—* S'hrm.{'b’t)ﬁh_ﬂg (?;u
| lc = Eo~tu I:*"U'-*"C“-fﬂﬁ'um*ri

& = Agle of wail Pri e o, i




