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Ah
L

Ah = head C_a,IJ.MAJ"-a Flouu

Wh.cne, i':. _A_b, , huydvalic %fraclient
T

OV = K. A = k.i.A.

K = Coeppicient OF pmMe&bi\if“a Of 5071

A = Asex of Ccross-Section,
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A~ea Of 50"\‘ specimen ok Secxion X-X =A

Fsom Daﬂua 's Latu

Q = K.i-A
¥ i ki=v
A

Here, \V is Wma,a vdoc;ra boyed om za'rross orea. of
Cross seckon, The o_ucncua,g ve_(ociha is alip Tefesvred oK
3Ur—><’ﬂF—fc.fc>J \/e\odt—a. Ibvis Supet cicia] bewud e the
actund glow s bhvowah posey (N the cross seckon

ond not bhvouah engye ©F0ss~Seckiome) osen..
KR Seepoz(Te \/efomt

The P[UUU b\r\’wwah ‘Soi\s,howe\rcn 0 ccuth mnba throu-ah,
Ehe intericonnected powes. The \/e_lodt—ta thxou,ah the

Pose is codded Seqocna-e. Vdoci&a (Vs).

As the Plow s conbihowy, du‘scho:ua/c 9, Mmuwk be Same
z‘:hwuahoub the Sﬁa/\«(-em STy
o =A,V= A\f! Cg

\/ - .f\_v__ng

A

Wherte AV = asten of Voids in toto) cwoss *Secﬁo’n&l
oten. A
Since AV ., W (Volome of Void )

Y N e
\ (Toted volume )




\V = Vs
. \ociey Vs =V
b @ See)\aoda,z ve ocnha S = rL

Rememborl: Since n<|, the Seepmazavelocfhd s Qliun)ag

ca—re,cu:en thon Ehe dischwua{ o SUF@] Frerad VdocM—JE

| ¥ Li’m'fta,i:fons of Dmca's Law

L F\ow S\r\oud_cl F;UJF\’“ QOhELIhLAlb-{‘ Condil:io'r\,g
¢ The flow shoutd be Smcla stoxe laminost ond one
dime,nsiornoj

¢ Soil shoutd be Complet Sorwiated,

e Nbp \/D[ume"chm-\.aq shoutd ocdm c{umrva 3\ o3 o rweruls
of flow.

ok _
CO@FF—?cieht: Of Pevmenb'.\i’ta,_
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(-L/\z:.l\% chﬂls Wm
Y = ki

Hence, the coepficent o Pwmwal"ha mc“a oe derined
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LTk huddwuiic. %qu:enb..:[’e is albo Colled Coefricent o
hadxouhc wnduCHkaa, Coefpicent OF P@Uﬂm;lff‘g hay

dimengiom OF Vdoabﬂ'
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SO‘LU:\‘OTL:

A=2cm™

. _ 2
L = 2cc pe MinUul<€ = %o ﬂClSeC

H, = Hi-Ha = 15-5 =tocm,

. A slow gand Frleen -op onen, Q'KSmV‘conssz 2:2m
Sonchj \OJdUt on Shown N Flﬂ“fle Coleudnte ehe aumouns
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A = 2eg5mv
< = %.8 x10™5m]g

Ler ux osaume thotr doktum jg ok bottom of Lt
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et HCOLCI loss ,

AH - Totol OJJ‘CU—QO-ble ak top of Sqnéta_.dul__ tota) head ofter

Ftlesoxion th:rou.ah Sand. lcudm.

# (22m+38m) - o+ 0.8m)

- S512mM.

. AH _ 5.
S H\-i\dro.uUc. %Tod\‘ent‘ 1= = *;—9_::‘: 2:36\_,
thickneu of Sand [cudcm _

F’GO'TYL “DQJ‘}CZ,‘S Loww Q- k.i,A.

R = y.g X\o-SXQ.BGM)w_Ss
= 3.23y x\o"k{mgls.
Disch - in o d - '
e Y = Qx2y x60x 60msld

= 3:234% 071 x26UoOM3|d.

= 24.ay m3ld.

T e

Colewdare  the Coefficent Of Percmeo?(:‘ha OF sm'lsompfe
Gcm Tn hf/iah(: ond B50emY n Cross <ecHonal artea, 1 o
q,umaaa op woten equol Lgom| pomed dowm in
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- 06 -UYrxlooben?

=0 S_CYHGISC"CN

60©Sec
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I
—

Fyom "waj‘s Low.

A= KiA
05 cmBls = Kkx6.6T XR50cm”,
ke -

6:61 XS0

Note  Ehar on oven dﬂd‘ma, he volume of Sample

FTemoun kthe Same.

Nd _ HA5gm
\V4

Va -

. - LGS«am\cmB.
(50x6)cm3

US‘!Y\/% , "Y‘a — G’le

lt+e
[:65 = (X 2:65

i+
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US‘sr\% n- .S
[te

n = 0606

- 63777
(+0.606

S eepage veloctey () _ Discheege velociey

Pofosfk"d(n,)
Whene Disc hmuj,q vuocic«é V) - Dischaswge(q)
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= 0015 imls,

\/ = O-15em3/s
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- SQ&POJB,Q veJOc_x‘hd (Vg) = 6.01¢
®-317

-—

= 0-039%em s 31 3 aesmls

- www.Jntufastupdates.com . . 8




=

3 Pe—rmeajo?[r OF Stvokified Soils.

Th rorwte, soils ane wrundly deposited Tn
Succemive, lcudvt& Even ?F Ehe C“H‘—Um,rvt' [O_de oF Ehe
de,posrt- oute h&moaenou,g withip Ehemseles, thig mcua

lend EoO & considerable d?spoﬁlfa in Ehe wou:ua_q
Ehe bedd‘ma plant and thot

Peﬂmwb‘;\fkva Pomjud o

Normo) £O Ehe bec\clma p(one,g_

} i oA
Svoadly St ifeation Con be ¢onsidened

' low
fmoﬂz&nb&l and conbnous, o,uenaza,e Co e ffHeent for

in hosizomtal and  ventead vdh'CCl"lo'TU\

¥ Hoszomed flow

Considen Ehe solrd P“‘OF?\C, shown N F‘ﬁ‘me belows
COI’\%(SHYba af n Number of lcuae;u wikh Hy,Ha -~ Hn

N tEhicenex waith Ehety pmmmb':\,‘ha K",(<9_,M__.|<n
LN |

- O\/toe. o ve)i
' i

Y

con be estimated
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LeL— 4 = Towad thicknexs OF dqoosit-

— M 4+ HotrHarHYLoooo Hin

| 2\ the howzomial direuion
Ky = Avoage penmendoititd T EN<

Asrvme Ehe Eotod heod o.meca the line AB O be

Eolken as constonk, but Volue will be. lesn Ehan Ehat

olfma AB.

o » - -
i = &|=f2:l3:lq‘,,...,,|n.

-

r o

Towd, disdr)cuu:ﬁa -l:h'xouah Ehe So‘Tl de—posi!: .___ ST OF
di Schootae,g th-souah the individusl lmdoq

2. q/ - Q/l'f‘cl/l‘l' 973""61/'-]4" . ,...q/n
<1 A = Kl[ Al KoiAs +i<ziAs tRyiAY ... - KRdAR
=> Ky.H = K, Hi+ kg Hot kg Hg +ky Hy + -~ - - ~ RnHn
[—(H i K\ -, +1<1,—12-{— K8H3'{" ... <nHn
~
\< o= lel"" kLH2+KéH3+ ----- +knHn
Hi#+ Hy +Ha+Hy-- - +Hn
l<H - zl<\"l
> H.
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* Vestical Flow

Y
In this care, plow toke place
X

in the divecdion pertpendicnhon o &-%q;'_- : k
to Ehe Sksatiffcoton. : ‘HZ ¥ L & =q, Ky
_H3 Jd v-93 K3 ‘

Th ERY tone, Lo SO*HSH Ehe Hq%L V9 =9y Ky
\ | Hs {9=9¢ Ks
c_oan,LuhEJ conditdomn Ut bove "

V= Viz Va2 V3= Yy

Let head loss Ehro S
s ¥ U'ah d FFQ:‘T% O*dUDg be. hl/h?. hg hl’\,

. Tord head loss

AH= "\H—hz—f- hathy 4. - - ~rhn — (1)

K
V be the Cu.rouuﬁ{ per;mec_\.lo?l?&s n VULHu:J

Also Let

d tseck o,

; OLU) -
N C\/:K\,,],Azk\,.AH.A

H
o AH - Y 4
Kv. A

Sim(’lcu\ﬁ.a ‘

.....

» "<;q_
OT k\/ - H
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| A ho'ﬁ—zcml,—o.j Stotifred sorl deipos.‘e- comsise Of

Ehoee \cudoq, ench OMifosm n TH@\F s The pe;:mo:\.b{\rn;l of
the t‘”aUl oote 8 xwo q,aoxto . and lsxio™ 4 e lgec. ond
Ehem Ehiclknesgry  oone ﬁn’\_ am ond lenm TZ)V\DCC,h\}dJa'

0 he deposic
Find the effewrive upouua,e pemmen}ox\ha of E p

tn horizomte) and Vewrcal divecionA

Seladon . ’

H) K,

S Ho Ky ~——

m eobili oF so?l‘ R OXIG

deposit in the
disecrion Flow
Ky = Kith+ Ko HaticgHat. . ..

—_—

Hi+Hao+H3

Usm% Ehe okove Volues, oe have

Sxio~Y ~
Ko = Ky = © x 8+soxlo leg+lsxlo'_ki><,2
6+ 3412
= 378
-_— XlO(L! - '
2 = 18X 10 Lfcr\nlsf'c

Pemmmb'f\ih& N Vertieal dmeom'cm, I<

Pbtmw:or(:ha

\a ) bﬁin.a the

M) +Wo +y
r<\a = l<v g 3

ﬁ_’-%— _‘i?: +H3
'<I KL ’<g

FLow Y -ouxr's
e be the /Y/ s k3 i

o SO?l dq(aos,'e N Bhe diveudion of flocy =
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Usimg the obove voluy, we i:]mt

341
k\/: Ky = Grati2
A 3
—_ 4+ - 4 1o
8xio~ Sox o 1 IsSx 1o
- 2ix10™
.Q‘_'_.Xlo"kf
078 % 0.0640-80 {6l

= 13.0yxio"Yemlsec.

e

T e

5. Jhe Soi’_) \cudoq belows hawve o C¥osg Seuional og—(m
O L (Oommx\omm each. The Perlmwbt’liha of emch

01| ic KA - (o2 -
A=lo c_m]&ec, I<B = 8X103cm [Sec,

kQ :L‘l~9X(Q"LI oM ls. P\‘ﬂc} Eh< Tate op wm &UHQ,
N flow. | a

AVA

e T —— e e g
- Rl e
bt - - o
DR .
.o s e e N7
@ s e e oA ]
L=
g - = o -
B
o il VA AH = 3oomm
p——
) - - - =
- o ’
. - e .
. W L o
- " o s
N e B D
e e - - -
. L. .-
) . .
< -
A Do a
- B |- <
. -
.-l - i 4
- ] A A fS ‘T'A." & e -
w ~ < r [N ~ B
. — \ g \ h‘ n
I - - ™ ~ % A - V\- &' N
- R : LA -
~ ~ ~ e * e
X .
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Sgl: TThis is kwick dvawing it looks |ltke o hosizeniod

‘Clow, bukr 1n Te,a.UL«é g 8 o Volke) flow  becoune

F-louu hos o C¥OSS th"t‘o&.kah Q'\/e)ﬂd iO—kdUL HehCrL

»

eve;m.d [mdm hay the Same VQJOCH’H

V= Viz Vy =g,

r‘ ‘F{ ‘
- Reg, | Lgo
H H B
-—,<—l+__£ + H3 l¥o 4+ |$o + SO _
o < (X165 * .
3 3xig > dax g

\_\——\4
((ke'ol/' = 22X @mlsec

Itead loss clu*m‘na £low

t"‘ L = BOOYY)(Y)

. Hca&-m;ﬂic_ Fradient  To Ha 200
e~

BL& (de‘g]'s eaytaati om

&: (0 T
€ - A = Laxigs, o
X = ( 1ocm xiocm)xgé’bo
l

T

“'QY"SHP\
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3

3. Prvove that fox Stokified deposie 0f soi|, the

%'XW—U’] than D.W'L,D-%Q_ Pﬁnmeabfl kkd 'n the

VeuA el dizecsion

§gi_‘. Consider1 a swatifred ‘ \1]4, ‘ - K (_“ (~ " 1
- 7 N - ' t , (
deposiss  com sigH B NP ——— ,\ b
r\a Hy cLo K, T
'}:LUO o o . ~ . -~ N '

I+ and Ho oith COQ Lricent OF Pest menkt |

by K
a3 Shown tn Fiaeone, | S ke

-
e Knoy Owwma{ Pmmeab,lrj

M Hoyiae
dl’?eu\_{m aste m'lo—n("&! Q—")A VW’HQ\‘

%«uen ‘03
k ~ Ky H
H = ,.w: K 4+keg 1y
M~
Ky _ Hy+ 1y,
/ =
=t .
N -+ PN
] k ;
There e Ky ( ) Chz b
[<,H
— = [+
Ky, k2. /H)

[( Hl/k,).,.q.( /k‘)]

= H +H2

[( ,<)%’§"20/ !
MY ) Lk&:( Pt

"
~ F+H2"y (k) l Ky ko [ 14 4o

Hiv+ l—lgv4_ 2H| Ha
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Since (<cend kg aotle Ql}afoad;g pos.‘h‘ve.

(k'- &) v,>_o.

or K" Y > 2Kk,

K! q,f' kQ,M
>0 .

K\ KKy

[he Obove waro ;g eﬁ(rU»D-o to 2 D"’U-*—d when K= ke

othenwige (& ig %'kae)]f:hm 2. Hete we bouce

k. and Ky differens Ehe Gbove Tabo wrll le

%'rw.wﬂm 2 od.w-o.a.d/g _

< n ;K:L in Yelokion the nomercard] s @ammﬂn Ehon
<v '

de,.nmr_wfn@hﬂ.

Hencee Ku >y,
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/Del:ewfm”snu,tion OF CoeFchi'e_n!: 0(_ pevmeo-bl‘l"ta

“The Coefficient OF pe—rmeouof[itq of a soi’( con be
detesrmined Wﬂz] ‘Collowm% me thods,

Q) Labowatm*a mechods
2) Field mekhods

Lal) Thdisear methods,

|, Labofaodcoma_methods:
Lc:uoo*cabowa bt con be PﬁﬂFoned on both
UNndis cigsbed ond wemoulded sg_mple,g,'T\He Coeffreient
or pemméab?liha con be detenmined N '%OTCU:O““a

b\d Ehe Fo\\oua‘m% method 3.
(a) Constont heod Pewmwahk«a bent
() Vosuoble head pevmeubilit-‘a Eexk

() C/&P\H(:\J'Ud pewmeab?\?l-td benk.

(o) Constant head Pevmmbf\ib{] Test -

Ria kest 7S Prefesved For CooarAe ﬂ'mined

Soils, such ag qrostls ond sands. The complete

Set Up for comsront hend Permeomerex 16
Shouwmn N P!‘au.ﬂe.
Ah O bsgenvation ig token bka Qo\]eohrﬂ a WH“&

of woatl In o %chluo.t{d Jool fox A Knowm kime,
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Leb volome ©Of ok

- I/\lo hmsdpp\a
, ~Z
colleced - in Eime 'k is' N = Q
. othonflow
. ’Dischmtag Q= N }“"c;'cihsmf\t‘ hend . Rex
t .
_ | e
's Law
(84D )T | '4,__;.,4@
i VA
or K. -‘%»A - N W Sfesol dEc [
E | L - T :
[' e 'HL-:z.b:li = H L Somple
ET Ple|
oy k= VL 'g/ I S S
Ath Voo
Whene,

g
\

L = distance berteen

mMoanometen f;o_P'ma poinkt

A= C'rosssmﬁcmal area of

So_mp\e

Lcongm.n t head

chamben
&wa&uﬂ&ljm_

eywid)

\"\ = é\’(l(e.nence in monomerstc

lewels
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@) =

%]._ﬂ:»e Fo\‘ow”cna darn, wese Tecorded in oL constonk
| hend penmcub’:lic‘d Eert.

Thtennal diameken of Permeamerer = J.ScmL

IHend lost ovenr a sample f@ﬁth Of l&m = 24.Tem
@qumra op wotn llected ™n Go seconds = g2eml.

Powsfta of Ehe soil semple =uu+/

t Colcudnte the  Coefficent Of penmmbf\iaa OF Ehe Sof'_ !
Also, dexreimine the d‘lsd—;o:ua,z \fe.loc.‘ba ond khe Seepo ,ﬂ
\/@Odfa dwrma Ehe ket

Solwion

—_—

Ty
L’

V4
‘% (1-5) " = YR e

1l

A’f&l OofF So"«\ So.mp\e A

11

H =2Y-7C), L= {&em, £ = 60 Sec

, H‘adfra,ulico'vad«“enb- 1 = Eﬁ;
q L
= 247 _ (370
|8

(D'\‘schw'bafe. @A = -{— = __6_9'_%. ~l0.433 CmBIS.

O

[Fvom 'Dcowd‘s equotion a = K.iA
| = l0:433 = (KX1:372 xYyy.ag,

‘,< = Ov(‘,Q_ CMISA
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ur'-o\-»w- e T TR /

'—Dischogua’ma Ve\oc(\—a J = %

qy.1g

61\U€_n PO"SOS’Iha of SOT\ Sam Ple n =04y,

aﬂ,z velocit \/s——\/—- = 0236 = 0.35371 cmlS.
Ry See_P m-xa =y oy |

(b) \Vostable head Pe’o”me.a.b’nlibi} tesk ;

Voodiable henad P@rmwalfha rert i Ured for fine
Sands and sil88  which hawe 'zrel,oh‘vema low permen- |
-bflma . The complere Setop Fos Vardekle head

. . in A €.
ermendsility berte 1s  Shouwmn Tn G
! ba ‘Fouln% Hend Pevmesmeren.

Aftkn sakunaxior., the x ]
Stond pipe OF aven T IT_dh
Cfoss -Sedsion ‘a’ 18 I— stondpipe
Filled with warer ond F
Eime Cross Pendma to |,
cl X % _,,SK’OPCOCK
. N
h, s noted sowm. Now h o20s ) e m e, S
t . D o 00 0o © g P
Wotr] 1S aldowed ko fold ' he T W T
f /R
- : L_ ~ "t K
ho and kime btz 1S Neo o 0 b
hoted. LR SANE Ea TN
P ﬂ 7T é“% e
) L congrand Heod chgxmbq

U JERUNUIRSN— )
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15 h.

At Bhar Stoge, lex the d‘:Sczhmud,Q is" g,

o

_ h
c\/: Ktl'A—[<-TA-

Volome of waten collecion n ‘dt’

Y db= a(-dh)

<-h . Ade = -odh

L.

I

' L
Iht—tawah‘n-a , IR ‘S‘t,zdb .‘-E_-_’: Sh dh

A h
- oL F dh
A hz.T

K (EQ_HI:\) — CLL (

1}

‘< = Q "H
AE ]an [H)

Whene £ -

LeL— ok omd inteimediate sro.are wates lewve] be R’
which  folly lokd ‘dh’ in time dt. S0 the head diff-evence
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%€ Note &

e Lok Vw{io.bte heod Eest iS Pe€¥formed Tn tWO Sbo.,a,a,g

on same Soil, Tp, in Fivse S waten lesed  pally

fFfom h o hy th Eime ntewa] 't and dwﬂma secemd t

SL’O.%Q’ ater |esed caly tbom  hg EOHB tn Some Eme

inteva) £ then h,,h, end hz Shal be yoloted 03
ho = hhs

» The Gbove Fesuld con be Uled £6 chece Ehe
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3 SQelooae 'TFmou_,ah So'uls
| Seepoaae is the flow OF wowen unden cawo.x/.‘m.t—imoi
Fovces in a P.enmeo.k:[e Medium F(ogu of woues tole P\qce
fFsom o point OF hicahhencl to @ point Of low head.

\

Tn ome dimensiomnod flow , wherte cbmgaslow is volid,
Fhe .\/@[odb\a of (llow ia boken CONStont ok ev<;+a poink
OVerl Q. ¢¥0ss Sechomn nosmol to Ehe divecton of Flow.
How ewen muna ch\ct—iu:d gitunriony (like Elows thrmu.ah_
et domy, Sheet Pilar) Ene flow ©OF ok is DOk
Unidivectons] onNd \/eloc\‘t'a of woauxn does not Temain
constonk., In Such cosey the Osucmbit{] Of Seepage
ond Othe;rz. pPostometth Such o h«ad'xaxklic%wadfwb
and Pore Wokd] proMile  ose  esrimated b{] Ehe heljo

of flowbhexs, The wNecepe ard Conswucon Of Flow
Ners are bared om Lovplqce,’s y

Wm oL co-nt—‘.nu.U:«J.
¥ T o Hed

“There. e thyee t&ape,g of head avadable in
]C\U:!‘cl F[ouu.

(1) \/e‘oc:ra heod
1) Preywwie head

(TTI") Damm 0¥ QJG,UOJ—TO'TW hwd
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('l) \/elocita heod
. Il: g Q%lm/! 0 _Y_(f

1 2
; * Since lamineplow occwu duwin% Ehe Seepwa{ ond

Ve\ocita is Ve,rua smald dus na laminast flow. Hence n
| See_Po.a,a o.n.u.ﬂ.l.d»q, \/eloc.ua heod mcud be ﬂeae ked,
(1) Psesuote head :

e It s erkuslto.f_

Tw

¢ I{l O. Piezometes] 0¥ Oon oPenshch pipe 1% ‘msou{g
ok & [oint of Flow. werey1 would Stand ok o

PastHaudnst heLaht ingide the PiezZometen.

e The ocrund he:uiiht* Of ¥ise Of wWokd] colomn N

Piezo meten, Tepserent Ehe  prewvuie heod,

(‘m’) Dm oy elevation hend:

o It is Tepyesented ba ')

« The @evarion O% datum heod at a Point s Ehe

Nowico) distonce ©OF Ehok pointe Mmeoied  from

on owmamed deatam, Gien Cdotum 1S axxume]

ot kol woeren (ewed,

. s
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3 pk Tobal) heod :

o Totad heod = \/e[ocita head + Prexruoie heod + elevarion head

o Hene, Toralhend = 0+ £ +2

Yw
e IF We Nseott o Stand Pipe Ot a point OF PIOLU; the
- evokion of waken lest) In stand pipe Wwith Befenence

to the dorum ie equal 0 total head,

e _In Seepoﬂ,e o_r-,abd/(,q,Velocitnd head % h&a\eceecl.ﬂenag

total head and Piezomersic heod both ore equol.
'lfflclLoss.

s ke d?ppeme,nce M kotolhead between +tuwio point

in
A Sot| Ehvo

h which €low 15 occumin

b\d the head loss dum'na
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IS Teprerented
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° 17: Flow is cmcumna th“o‘owah Ehe SoTlSo.rﬁ\OleJi:he

Eotal head 18 . avvumed to weduce dum‘na £low.
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° Seepo.%a prexre :
l/\”’)en wooken {‘—four% tsh'fou.ah the Sakuﬂoi{cl SOT\MO.M,
1t exexy Ehe prenwie OV Ehe solida hif bhe wistue

Of Viscous FwickHion and 15 wefensied ax Seepane prowine

He_nce,‘ SQQPO_%Q wame_‘ns the p’6W.U'Ie G.Xenbeé b&d the
Walwn Hven e soil solida in the Mo th"m"‘%h

which & pPert colaues,
. T‘I ‘h is the h\ddfaulic (t-e Hend ‘O&S) unden which flow
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-1 Note -

s SGG,PQ,%Q Prewte olu:tudzs acts in the divearion of low
Henee veruicol Prerxiie ( effecrive sren) ok orud ca:‘ucnSeuAmq
LM flow condition, mwd @ithen Ntrenre ov decreose.
L) e} —_—
; 4 o 6- = G-ips
wh
{
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H
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@LLICK SOJ\A Condition, ;

Fov Upwoend flow cendition, effecrive Skeny ak M‘E’ poink
Within sofl mom is cdfum loq
G = -0

= Y'2 —fs

Te is clean fom olbove QJJKLLD.HO‘YL, vpworid Seefaﬂ{ P extte

decvenrey Cffecrive Stteniey in the Soﬂmowg’

‘j__\& Ehe Seepwae Prexite i3 SUchthat it equoly Bhe

E':ulomeﬂ-aecl Udelﬁht of Ehe Soil mons, then epfe ahive Sivenas

ol thok locoriorn ~educed Eo Zeno. Unden such

Condidon, cohesionless 50“(\ MNOXK looges ald shmsw@ath'

Now Sofl Moy hos o tend?—rwa to Move olio with +the
S—\owina wWoten ih Ehe Upuuamd dl‘reu-‘rO’n_'

° m Procexs tn wIhich So'tl Posticley are ligred overn
the. soflmoor hs colled Quicls, Sond condidHon, Lt i

alro knowmn as loo‘.'\ima of Sond ox the SWiface
of Sond loorys it is bOT\m’a'

e At %J;‘LCK’ aond condition, Ner effectivesrenm IS veduae
Lo Zeto 1r€.

——

G =0

Y‘z o [:V\lhvle Ps:SeepMafe Prwmej
=Is =0

Y'72 —izWw =g |
i= ¥y
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= ey ‘ ;
Ywo
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o lhe h&dd'zrm.djc %T&di@b onden whrch G sond condition
Ocawy is kerumed oy cwibical ‘n\dclvcuxb'c %7qdrmk,zp
\Void Tatip ond Specifc ca'zrc_uiba of So«'l 1S knowmn, there

ey mwd be giuen ox

(G- ) T
- ’ T
ICyr = X = Te
Yu) Y‘LU
Icy= O-)
lte

* For fine sand eand sily for which SPecfPrc(arwu.a
Gi= 2,65 and Void vatip et 0,65 -

A'C’Y_—_» 2'65——' ~ |
l+o0.65

e AL
A Yk sand Condition, cohes.o—nfe»s Pwundu of F.ne
Send mO.na Stoow F\ow:r\a with the Woates wohich mcu\&

Yerudk in P lea folune below the Hacbwo.uhc Sreuatote.

o In ovder ko pwesent QuUick sond 6% piping Foidaure,
Ehe hlacHDJ.UJC %r{qdef\.{—- Shouldd be lem then cxiHwa]
hgdyoudic gradient, Hence, faudl of sopt -

{ q =J e
Qi< Sond Fadune oy P‘P‘“‘a Fodung is
F.0o,5 :"_f, Whme?z%
|
Nol:e :

e Quicksand is hot o i:xdp-e_ of Sand. L& is a flows

Conditiomn  which exisk N cBhesionlens SOTl MNOLA UU.hene

CHleckive sirexies asie weduced to zeno in U pwootd

Flow comditong,
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‘o Buick sand conditiony s Found only in fine Sond and
v Cousue stlrh ond it i1s hot ‘oe“"ia Obserwed in the cone
| of %ww, cowne Sands ond clmdd

" Thn coherive soils which Possex ihhenent cohenrion, Sheoot-
SHemabh is hot veduced to Zelo eweh when Qffeckive

Skemer odte re duced Lo zero.

For cohesive sotls.
T = c'+Frang'
Ir s Y'2
Ehen, & - Y= —Ps =0
oy Tr = clto |
d @uick so;hg condition g nobt obserued in %To&ﬁh ond

Covutre Sandy which are h‘-ahha Pertmenble Soils. A pen

Daﬂudslalu oo |0J©ta,e_ dec_hm—rﬂﬂ_ i rgwed EO ae_nejg_l—g
Cyiticod h&ddqgo_u_uc %_’50«4&'6}’\1:

e
- KA =
&8 > .

Fierjembm

Ouiick. sand condidion is %enmua
Obserused when excarolion R
IS done below the Giwrand -

S P o o o B

Waken 18 pomped out to I<eep

the excowoted arnen free : dm}
| From i€ Oy itis obseved . i & ' \£ ; é Ar
When sand e Unden asuerion T T ‘T T T
| Pronwusie and oveilodn ku& o Sand

! | dﬂ*a lo-L&e».,
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TL_UO —’Dimansioﬂal Flow- L&f’lqce'_s E%Li,al:izn_,

> = —_—

o INhen flow tokey place in 2-D khen 'Dcmoa's eqtokion.
cannot be uned. In Such coxe Of seepage, Laplace equutions

Are Used which reprerentt the, lose OF enefla'q head n

&ma seristve mMmediom lice SOT[,

In the de~ivation oFf the Lo.f)lqce's Q’Eb*“ﬂ‘_'m wihich,
| %oveﬂns the Flow of a fluid Jch-m«.uah oL PoTous, moxertiod,

omumptionsy  wil| be wied aF Vosdowd steges.

Congiden the Flow of wotet into an element Tn a

Sarustated sof|, with dimensiory do and dz tn the hosizomtal

in the plone of the pPopol. The

and vereoal diveuiomd
| let V be Ehe

odon o Ehl plane is da.

l th raertpendi |
ma &'-J n Ehe howizoﬂhlﬂ

Component  OF dv‘scha:cae veloci

i i T hosi2zemead
divecsion, ix Ehe htaclvo,uhc %Tachenb‘ in the

di
i [ - 1 i [ -0Oh CorveSpon
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