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F‘ia; Wcﬁomeéex Method
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th ity of Sl golids,
et G be SFEC fic T&wt&f -
Now,  water lentent 0= Tue

—I) — )
weic&ht ob eated = (Wp—Wi) —Ws .d
ds g Could be verpoved G

| ht of Solt
T Jrom  Wa, “the weigtt & e ot aater,

" equuivalen
‘&@,‘)lcmed bLA the. wucdht of an equivale

wetc%ht Wy wil be

" \)

| - W CH)~ 100
0 - (@2 l')(:_z{ (:) %

- : h((kh;"-ﬂq)
Note:  Tn view of toe At

the  Soil KQmPle , This meH}od |
where 4his Can be &cht’e'kedﬁ | 698?('((‘

e ove Suft&d fay Cohesiohless g

o Sl But iF
oited 13 Suitable fov Coarse QUAINE
s pyckonets methed I8 Sutable fov Coarse

d S instead of @
it i Used for Fine (jmined,SO:t,_ then |

\ aeed otting  propesties
Sheold be Used because Kem@e has .30_0 CJ prepe

P \ ) \ « \SO“d\S :
. Detesrmination  of Qngﬁg §rovity of - soil, Solld -
N VU Ve Va2 g [N .:
?}&Qﬁommﬁ‘ ”Qeﬁ,hS’d ° -

Jor watey content

' Siol . - te rnethod
5 This tethed 18 Swiley o pyanoroe

| & -taken Pnsfeqd

SHE
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et W, = weight of ernp PU@n&mete’(
Wy = we«‘ﬂht of P%chometer + Soif S&mPle Coven da'%)
Wy = weu*jht of szenomel*e’( + Soil solids -+ wates

—

s w@J‘CJht of Pterhemete*( + watey

~
¥ A-; i
,f( ;g’\ L '
{ J ‘
: ;
! 3
A ST |

Wy

m@iaht of equivalent yolume of wate¥
= (W) = (We-wy)

q; _ 'usen‘cjht of solid ( Ws)

Note =

- sFecf&‘é: %mv}hd valves aie cjmemuej yeported
D T ¢ "Is the test "%um'?crakoté, then G at 23 18 ?}‘ﬂ\}m b}f
uniE ceight of watey at T

at 2%c¢ (in India)

o = o_ X ~
G 2 c QTOC " unit wu‘ﬁht of wate at 93¢

e vsed NS tend Of twortey

_y, OF Kevosene ( bettey weth‘n? a?ent)

( wy—w;) —(eq—tdy)

wWheve K= Xfpea*ﬁ‘c ﬂmw‘hz of
™ C} can also be dewmined r'f)d/‘recﬂy bj US?OZ Sf'mm@?e

Kevosene

{fatt -
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Eie A pycnometed test for the cletermingtion of watey Content 6f
S;I SQmPIC mvmj Specific: fClVltzf of Sof] Sol:dS as 10 &fwetded

foltowing  data !

Ud@r((fbk of  mdist SOI! = 300 QM

M‘ﬂht of WCnomet@fx with Qoil and aned w,tb water = 1375741)
weight  ¢f f)U;(n@met@Y Litted  with wadey o0l g5q,5c(7m
Caleolate the euatey Content of -the Soil:

Al Qlen,  wy-t, = me;ﬂht ol rootst 2ot = 200 ?m

W = Uﬂfﬁ* of P‘Jmame‘cex +Soil +wotes = 181G

we  Know, . v(wgwa)» ~l)_,]xr60
| Cugg-tig) © @ 7

N w@_nqbt of anoist &mpie (é__ _ ':[ Ktoe.
(Ws~ty)

390 . (‘*W“') »(] ¥ 100
( (3754595) 230

= 1526 =] %00

N

W= '5L'€3 %
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Sul Compaction

— Csm‘)acﬁon 1S Q Pmces& bﬁs which —he Sot| Pmﬁctes ave avbficiall
| | ey Intp o closer State of (ontact
'Kemran(aad and qu(ed togethey into |
) b(z! wechanical Meant t0 ordey to veduce —the olume of air \oids
| \ ‘Lo engity -
of the Soil and -thug inCreQse ke dﬂ‘{ d “{f

-— A A ‘ f@

> Sl CngocHem 18 ~the process where Soil P(nhcles are orced

| | o
Pﬁck noYe doset(j btd Xeducl‘nﬂ aiy voids - TThis can be Ozcbneve.

| b&&,, QPP‘%‘G? Sorme mechcmjcal energy on Soil Al

N — AV
S S
T water T D et
i B | =
_ Coc EdideT o Solids + -
\ LT 28 SR

@) Befove Compacﬁsn | ( b) Aftey Compcach‘oﬂ

> “The deaame of ComPQCHOD et Q 8011 1 mg@SUqu | in texmg  OF dr&f
unit mqkaht e+ the Qmoount e(’.—‘_s;o-il

¢

Selu‘ds. “that Cah be F(:LcKed‘
' a unic volume of the Soil+
Notes | .Code&th 10 Sorge what  diffeent - from  Condolidation - "jn.
n Consolidation volume  Yeduction takeX qucg due to e’XPU(Sl@)n @{3’

pore watey o Sutuvared  voids:
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Diffevence  between  Cerpaction and  cens
NNV LI VN NN NV

Cmpaction

olidation

AN

u__; Amost an  instantanecus Phenamenon-

-5 Seil s Qlwu%s unseturted - |
% DerSification is due to a rvedection in the volume of Qir vo!

A qiven Wwatet Content -

Y SPed fled  Compaction techniques Que used in this [rocess:

Consetidation

LA eV VaVa &

53t i3 Hme depencent Fh’enomeﬁan-
~ Sl i3 Completel - Satorated -

— Volome  weduction (3 Ove to expulsn‘on of
frore  volds-

. qj j'” ® : e ‘ - |
1) Before Congelidation

T akes -

N

2 e 8

Pare eoatey

= (onsolidation occors on acesunt pf Q (oad Pl&ﬁ@d

on the Soil

ﬁdwvgr&(gags of  Compactioh

onpa Com[)cmh‘on of o gor‘l mass lead to

—> Jhoease 10 Shear Stength of 3oil -

&%ﬁwo\md Stabi[(‘rtf Qnd &Mﬂ?‘m&w'ﬁ Soi(-

- Redvction in Com[yressibi[:hj and permeab?te‘fj of Soil .

DV

ds at

A toateic

Vil Lotide -
a . @

Lf)) “ ptey :

congolidation

- Dotrease i the load Caw%inj Capac?ty of Soil Sub?rade..

— Fm\mﬁon of determental — Settlements. Qnd ‘Undesivable yo(ume‘

Chancdes Jcﬁrooah Swétl?nj and ghx.‘n‘m?]e_.
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% Labmomﬁ Cg@ggcﬁow .

- These fests ave d@_SlCJhed 1o estimate the dnj denSthJ» of Soils.

% These tests ave based ©h cmj one of the following roetheds
static and

™

o tpe of Comf)achsn' dynamic or \quct Kheadm?

Vibetion * | | |
Y The tests ave  performed b‘lf COmr)ach‘nj‘ a wet Soi| Sargpte i &

oold 0 o ng&gd nombey  of (@zemm

-5 Fach Lmj‘ﬂ 'S Comfacted ot Sj)eaf—md numbey ol blows -

Soil and
— fttey C@mf&cﬁen oP final L&%fcv +he bulk denslﬁzf of $o

Ces'(ms?ondm(z molstore Con’rent ar Oetevmined -

—> Test Qwe 'K@,Pea‘c@d &0 —ﬁ@sh Samptes with chanﬁcd moisture Content .

Cqmph — d“d den&ttr V& mplstore Content

Qw ' o
R S T ‘
SUE with 7\\ 7eY® QY VOm ~ oo 7.
Sand ! mtovahon 1
© / I R 5 |
Ge——F
R .
drg unit I~
wgnﬂ’hk B B T
h 7/
[ i |
: TN B I O
Y 3 TS 2

e T {
watey C_@nmnb /") OPH@U(}Q (LUCQ(‘@X (@UCQHE
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% Standard ngg\tg& Test

- Standaxd veloree  opuld (auy cc of [[30 Coblc feet) -

= Filled vp with il tn three LCL%)QN' .

- Fach tmlfex s Comracted by &5 blows eF standard hammey
(weight > %SKB or 55 1bs) fallin

3 JrMclﬂH “ag8 o (12 inch)

g ‘Dna it uoe%(aht % = o
| | L eight of Compacted 01!
3 = bult voit 'weiﬂht . \elore of movld
ws = ewatey Content .

%T@SE i& K(&PQ&[‘QC{ at dfp&(enb Uﬂf.’@x }CDD"(Q(){‘-S- |
—> Corepaction Cuve s plotted betaeen muisture Content: and
we?c“ht' (

— The emoittuve Content C@?(‘(@S]DOOC"‘O(‘ZI to

SLETEY moisture Content COMC) ata CT‘

9 \ o O

ven (o {ncﬁv; eHort:

l Line of I®07” clegree of id line
¥ OpETS,  \ gatationer 20 ¥
R e
2 | \
= - AW
R _'/ ' \

:Léw | 4 1\\ ' ) / ;nue@gmﬂ
R /{ N T Compact™®
g N offost
- / I
)
= o
& -

ome| 1 emG N

-~

moistore content (0 %)
f3f, C@m{mﬁc)n Cone
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2

Note _Tt{pécal vatves of Mtimury dnj unit mej‘?b%s Yange -from
b o Q0 KN[S with the woidest Xaﬂf]e bemﬂ 13 tn o4 KN[P-

— Typical optimorn  Mopisture  (ontent Values %anges forn 1o to 207
with @ Maxium mncde of 5 to3Y

% fodified pictor et ¢

- DeveloPed doting Wevld Wa

Lo air flelds to Suppoxe heaviey aiverafts:
30 Cobic feet):

y 1, to Slmvlate the Corbfcmﬁon weqpuived

_ standaxd  Velume moould (U e OF
~ filled vp with Sof o five lagevs: |
= This, test ‘e"mpl'o«d»s‘ heaviex hammer Cq;sq([ﬁy gy.lg 1bs)-

o telaht of fall i 4532 woro (18 lnthes) gnd each tayel s tarmped

45 times ioto & Standard [avpctovf mould

e : | : el (Lioh! paction test
% Todo Stndad  Exuivalent ¢ Standard progte! T (uight CemfRe™

lbpo'cc '

=5, yolume of movld, 18 |
96 kg and dhvop 's 3lo 1%

— w@%ht of haramey 18
-4 tovld s filted . to three (G.ezfgz?rs_ and each Lcu{ex tarmped bkf

a5 blows:

——

¥ T Sndad Eypivlent ob Modfied prctor fst (Henvy (oo

——

— yolme of mould 18 tboo  ce

- weqhb of hammey 18 k9 Kff _arid'l ‘hef?-bt of diq; ' yso O
—> 80"{ I Com[)c_ict@d n 5 (auz‘m and each layel ’c@m{)ﬁd

bﬂ‘: 95 plows:
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stondard qud Mledified PR SAS

4 Comparison of
R6-90 7o ;.
@ ) rbecp(@eg@tuv&ﬁcn\ \
=
-%
S| (b) modihed/ |
2 pmctw ot \
-l @ St@ndmdt \
~ proctor tes q
Meistore Content (uu"/ )
h/en b
—7 Cem‘mhve enelqy Qpphed i Froctox fest Pex ‘onit volume_ is cJ t/
E = NNh S o
'l

where n = nomber oF L xS
N = Numbes of blows per (cu(fef
wt = weight of hammey
h = ﬁemaht of free faut of hammex |

= volome of moold

yoctor tes(:
5 Com‘)achve &ner% pey oot volurae io Standaxd P

3K 25X ite‘?f)xE»W&’Hg' - 59211 K:T/

~—

E =

quy X 16°°

Mo dified mroctor test
— Com\aochve enexc“ Pe‘x onik Votome ‘o Mo F

5K29K WY * (45% 2x Ve 2.6%.30 Kl

£ =
| Iy X 1p~°

g o= 22X “"Mﬁl _ g0 Kalm

—G
oo X 10
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s Cgm?acﬁve enexqy ey unit velume i HeaVy Compactien fest

E - 5K25XhAR0-45 X G-£]

_ _ Q70388 K3 m®
(ooeX 107° |

Pmblem:; The Cemrach‘on of & floor Qrea is cawied oot 10 250m0m
thick tayers- The haromey Used o (ornpaction has the foot area of

0.05 e+ (e enercdcds develoPed pex dmp of the Tmmes is 50 k?—m'

y \ ! . sy 8 C | C e
fewming Yol MHoYe en@r(N 0 each fxms ovey the Cc,mpfumd QY

dee to ovelap, Calwlate the Hom
ent to 18 hecwtf Compach‘gn for each (@%/e_x-

bey of passes 'z{eq/o‘i(@d f@dgVe(@F

Cmm?ach‘ve, enevcac‘f eqyuivatl ‘

;gﬂg Comi)ach‘ve enera:d Qs FeY T3 hecwir Cem-{)aaﬁén test

) - 49 (K‘;}F)KO*M(m) X5 (mlfers) x QS ( blows/tayeﬁ)
et

= Q75625 kff{fm/m\?

C@nnfach"ve energy  er drop provided by the ¥ammey pes s of the

Soil = 0 = yooo Kgko[m’
005 X AORID-

However, 10 each pass ower o Lm({u_, The energy Sopplied il be

' Hemes this Valve on Qcceont of Bvevlap of hammer foot print-
Lok ¥ he the numbey of q;agses gequuired o deve[o() Camp@dﬁva
enerqy equuivalent  fpy g heawj ComFGLCHOn”

Lo NXYKYyooo = 2%562°5

h = (.[eQ?_. gCLQf5
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+ 7o fiv Vod e

'a¥a s

A Constont moistore  Content, ~the dry onit me.?ht waches (ts thepwetical _

W ! 'd 8paces, S wben
ramenn whey)  alt the Qi S @_‘LPeU@d Lo the Void F

Joqree of  Soturadien is 100 ¥ - | | ;‘»
| o f it (

%.,ﬁ foye the Zex0d A\ Void the 8 Q [ine J@ro?n Pomts hcwmg dxif 0]

S “Theyetore e 7 ‘ |

> o [oo [ Satoration at diffevent  moistore Contents

Nip catled the Saturation [ine -

demff\tb
Y \ . ing the A

Joye iy void lines  Can he Oefined 03 The Lines &hﬂw‘@ n tr
S Zexo

as g fonction of  wate contort fov Soil Centdio

LU@{%MS C@ﬂ@sPondr’
\WQYQ%OY@ RERCRE

NJ no @iy Yeids:

we Can desive (S

- S Q)
T e
for any deﬂlme of Saturation,
| _ wGs

e = 5 |
ds - Gsdw iw _ — :
-' whs + L )

| H’T (QS) (S)
\ \m .
_ void wbio C
o = onle welght of water, @ = Void

F SDHd&’

(‘,b = C,UO&Q‘( C@n{—Qr)E/ C(?g = gF, ﬂm‘f(‘kbﬁ o
re of Shtuabion  betomes 106 7%

_ _iL - CBJ
R

[zt

\ \ ‘C/ _
Where Yy, = Cfnd untk w@_,?bk at ze¥p QI Vo

Tor zeve ol Voids, d@a

Jebo

Note: Zern aiv voids bine o Satoration {ine ¢ always a steadily -
YV

cl ecx‘mginﬂ fine - )
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Y~ VYV

sk (V,‘ggitgﬁt: Pucenm e -ﬁ{ void Lines

~"These are  lines which Shows the water Content, drﬁf density  velation for
e C@m{mt@d Seil G@)nt&imn? a Constant ’()&Y&Dt&jQ Qiy void (s fnewn as

qn iy veids line:

%td <the

podey

3 The  Mnaienum dnj o'en&ikff of a Scnmf)(e bff
s 16 qlec ot an optimy
aw vords and the deqree of Saturatie
Cmess)ondmj value of dﬂf cleng hf on 1
moishoye  Content

Lo}~
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deb‘mh‘ow of .Fe'(&nt&jﬁ aiy Voids, we bave

Mo Mo o WoVooo g
(0D Vv Vv
- Na )
§ = (DO

&_Ubsh‘tuh‘nﬂ valve of & into equabion (&)
_na
3 - Bl (i

(1= 85 )+ w6

wheve Ay - dvy wnit weiciht at Constant P@K@ntaje Qir vords

m  fooistore Centent  6F s/ -
n (G=268)"

o zevo i void |

Cl*%)@f’w
gy we Know Cd =__ .
L+ Wb
_ o\ x63Xf
AN r([ 55) .
|+ OlyIK 268

Mg = 0088 ©f 3807

e+
S
ap, 68K
e [_,',.(9'(‘157(268
Q
.46+ D6%3 = 262

S = 63423 o Hp23 [
www.Jntufastupdates.com

e Standard Compaﬂh‘

on -fost
F“ﬂd Ff—hQ

what wevld be -the

e at GBPH‘W”’



\;\‘ \ﬁ )

£ Toe hﬁﬁmﬂmj yosults  woeve  ©btQined "Cfgm a

At zevo Qi \oid

Glw . Qlw - 2 63% | = [:93 8fcc
T e WG U OlSKred
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o~

ne , 8 =tool:
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oz | 015 ol3 | ou |02
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% mass of et | CKCD l 165 (95 1-q3 1 Jd b ~
‘ \ dyy density QN
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oot mogle | T M9 M 0 e
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e f
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67 : www.Jntufastupdates.com



b) D&c&xw of  Satoration at

Gedwy
e Know Y W}
S - Wés FdCrpax ) Hw
C?g ~ dccar) [7?w
OIS KR2TK a4 [4:2)

i O dw(( onit wdju‘ -

29— (184 [2%)
= DL oy HY

2006 Q¥ Veid Un@_g

- o s e e e BT AT ~ ‘ -L\—A
0 ' > &l 9-% (1-5 (23 (3
Wt contert () | &= P LT -
- ” [651 (8- (9.5 | 205 | Q0Y
gl ot weight ( kqle)
o . TIV I E Sl
| P 3 | s | 180 |
| 1 weiht (rglmI)gsq
| 'NEY Dt W 3
i___ﬁ._* M= T |
3
N
Jdtmar) = qj{:ﬂi
and oKDb‘mum morstore  (O0
(53] . = H'S /°
_ opt
Horo @m()h below, e KN(mS
A as%  compaction | Jg = BT
| o
watey  (ontent, TRV

woty Content (%) 5 % [0

\b\(ti urhk MﬂjN ICj )
Qd Gedw o 3=\

UMCU)

SER N

00

92—

™

68 www.Jntufastupdates.com



(Q\g ) B T )
:9\ I - e ] Q
£ dl Ze¥D Qi VoidS |
z 5 _ : |
o 2 ~ :
< S i | .

O I
§ m [ I S | 3
L ol Matow oot WghE = Ryl
> B | I
2 4S5/ (ompechty 1T
g . poctiRy

16 |

o
4
(w24
-

10 s 1
wates content ( %o)

* factors m C@mF_cmh‘m ;

The m@j‘m fmtms which alfect comf)&ctien Qe !

dy the water Content iy the CngQche effort
dih e type of Soil dvy the method of compaction
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—> H’(‘(aht'{ cgm?QQHV@ effort Tntveases the. hairp om C]MJ unik LL)@[FH.
and veduces -the G)Pﬁmum cwatey Content-

C@mll)an‘sen of PmPexh‘es of Cobesive Soil en dx&f_ and wet 3ides

of oMc-

P?SOPQXH 'D’{L& gph'mom | et @F@{Dhmom

' Stwetove  oftey CBF@FQCHDV) Flocedlated (‘(G,;wdom) stpexsed C@ztenfé}?

twatey d@t\‘cl‘@_hUT move (ess

evrnea bilf rore, {Sotop {ess 1sobrpic
permeanitity ove, {sefiopic sk
Cornpress bt (} by

ot towy Qtvess (D )rh‘qhd

alb Nth LEye s Hih (oeney :
dwellabili tg High . tow

st Dkﬁcac low ,ng))

Stvese  SHatn  behaviooy Prittle - h196 peak § noctile; ho PBQK

| h;cdhex elastic

lvpey elashe

. vent
L b

modulos madolos -

conthvocen pove wated (oL "rh'yh
P’X@SSUY@S |
Shencﬂth {ndvained ) 08 ttigh e lower |
foulded  Oftey  Saturabion Some wha t  low
Mﬂhex it St
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© Problem-1:

Compaste  the  compactyve tmd:st\?j used in the 195 heq\fj comfaction

test  Lobh  that OlL the TS Light compacon  test.
Solution:
.COmF&cWC e_nemjj N IS hﬂa\/j‘ cOmFa&"\éD .%Uaf
~ 44 (Kj&) X 0:45(m) X S(LCLVCZWS) xp_s(blows/iajeiﬂ)
10°x 1049("3

= 29562:5 Kgfm (3.

-—

corp active eneyy n 15 Lf\jh‘l‘ compacton -est

-

2:6 (kgf) x0:31(m) x 3Uayew) x25 (blows/ layen)
10°X 10 (mﬂ

= 60450 t’\% Vg

TS5 hw\fj COMPACHOD  +eAt  UALA WU.56 +imes Hhe Ccompactive eneng
Jhat 95 used I dbe IS ﬁjht— compaction Leat.
Paoblenn —2 -

The  compaction ot an  embantment $A cosaded out D 300MM
Hhick ‘%M CM«jeM)‘ The sammen  yged {}@3\ cornpocHon  hos the foot 0?5
adea 0:0556}- ms he mwjd dwuafcd Pest dawp o{ dhe dammen $A
yo ﬂj . AAAm?nj 50 pencent  mopve enemm in each Past ojen dhe
compockd. a3es  due b ovesbaf  calculede Hhe numben 0{3 UGBTI
me_ﬁ/ufm@ to  develop  Compactive enengy  equivalent o L3 .U@hb
cormpPoction %031 each layen.
Solution: |

ComPacte  enengy o pen TS Light compacilon -fest

2:6 (1(%) X 0:3(m) 'xécmjem) X25

-

-—

T
0 x 10 B(MS)
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ompactive enc:ﬂjj' Peat adep  pibvided by the Jammen  Pen Cm
o} he ot

Yo

-
=

-3
0:05 X 300X 10
= 2666 6K My
Howere®, 0 each  puss  ovent a Lajem/ the. enesiyy supplied watll

e, 1y AHmes 4 value bn account 0‘& ovendap O{s Narnme N

tao{—psﬁrﬁ/& ’,Lk n A “dhe numben % passeA me,?cﬁi)xui +o develof .-

Compactive en@lﬁj e,%wl\ralmt 40 I5 thk Compactisn.

NX5 %2666 64 = 60,450
Ne 15 2 16
2oblern—

The in ARW voild  sedlo of o guonulad ol depostt 14 050

The  madmum onad  mntrum Wld Meeton oiﬂhe MOV weste
dekamined 4o pe 045 and 0:35. G5 =2.61. DekTerlne e

Jelative Ae;ys”x-tj and  Nelotive  CompPocHon 03( the.  depaiit:

| €y — €
Mo~ S ne
Relative -de.rvS?thj . 23 X 00
e e
mMa— ~min
_ 0945.—0‘50
- X100
0.5~ 035
7 = éZ"S/.
G\s(w ! =
{Cmam) = o = 28TUB L ass k)
d 14 €ty | 40435 1238 e
ot = S 2688 s, 3
}—l— CMD\K 1'6011:{5
Gt 2.6
\(dUD Sew) = SHY _ 2:64x%5 = 14 QU kn/, 3
F Co t+50
0 Altw
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Relative  compactlon 220 2PV 134y
(Ci Ln,-\an) IC(’ 58

= 89-q4

Paoblem — Y
A compacted. Ju %8 o be conStau i u/s?mﬁ one of Hhe Ao

fokotlal  bosgol  omeas A andl B. The n A%u Propestics @{ Aol ab
there  AMer  ame a4 Jolloras! |
BO3Jw0W  axea A ey =080 ; Wy = 1:1~5'/.4_ Gls=2- 65
Boasold aea B L €= 0068 : Wo= Wb, Gy = 2:65
The compockd.  voluwe o}l) the embonkment il be 50,000 ms/ A
Uit wdahf 20 Kiilpy ot 6 Placement  wiadn CoMm% o% 20 -
50| Jrom  Ine boaRol oFex {A 4o be ewovatkd and
tramipostd o dhe  Alte  Tn 4mugrs ok IS cafacity- Dusﬁoj
eXCAVaton  and dumF?nf[ ot Aol dn dhe  HJucks s the Aol inceases
in Volume by \D’/. Ot dhe Alte, the ‘:‘ncciuﬂ:nco( sddonel  amount of
Wokst %4 added 1o dhe Aol ond  compactd. to the deAlded  exknt
by  Pneumatic  Jubben  tyyed  dolleds » The Cort ob e xcovedion,
%mcm?omm{ion and  Compaction 1A RS Yoo pey ALK iam HONNDL
S odes. A oand R 506 peyt  “4auck &031 boanoty oNea B et
Chayges Pt Aduck 4 Rs 150
Lohich o% 4he  to boRMOoW  odead  §4 hﬁofne econpmicalZ

Solutton”

EmbanKment | ({=ZDKM/m‘5 2V = 50,000m W20

€

height of A0 =Y xv 2 90x50,000 16 Kn

mea’jht— o Aolids W _10°

5
— T — 2 8.33
ESX) 402 > 353XID Kpn

1t

wd\cjh’c 0y ok :-\o(l@,szxms S l.é:ixlo5g,\5
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Volume O$ Ablidhs = 2365_)'(‘0'('8 - 39,075 m”

These  volues ave Ahoun 0 dhe  phaae diagaam a5 below-
Romaolkd  adeoa. AL &y = 0:8D
5 ) y
Jolume. % Aol needed 10 hove 32,045 mM o{) AolldA A

320-15 (1+06.8)
3
= 5:|/:l\56m

1}

Numbest  of  bauel adps  dequimed to be made  making

Glorvonce  fon 1o}, Ancmeate (D volume

-

5'}):‘56 x 1
10 '

= 6,35

Arnbunt- o\l, okt paeAent I 57,34 s Oh Aot

= Wnx Ws
= D145 %8-33X10°
B ECEE BN
Additional  omount 0]? Lokt needed = |, 67,000 — Lyu5,A5

= 2L225KN

Nurmbest af) Uk loadA me_c]/u‘lmcok +o IOt ok

21,105

-~ e

T oxq.%
= 214
Coot ok excodokion, +Nompot and  compaction o& Aol
= 635|xYo00
= 25,40,400 RA.
Cost 0‘{3 toordfont o) ok = 214X 150
= 32,550 KA.
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T Total  copt of u/s‘ing Abtl ‘{):smm boasold  odea. A = 25,40,4ap 4 32,550
= 25,492,950 Rs

Boaviol  axmea Bt €5z 0:68
volume  of Aol needed o Contdin 32045 > o AolidA
= 32,045 (116 68)

= 53 886m5
nNumben  Of wel xips ‘me%u'lfneA 40 bt made - D /68%2(_(__1
= 5,928

PMoust o{ Lok Pexsent 0 53,886 > oﬂ A0t = Wnx We

5
= o 1QxX8&: 33 X\0
\}[e,ézamj

1

paditional  occount  of wakn needed =1, 69,000 — L l6, 620
= 50,380 Knal

nNombe o)’» TtRACK  taiph :nectu’med -tQ —tmarysfom-t, et
50,330
10X
= 51y
Total  coot of urlng  bowwows asea 8= 5528500 - 514xI50
= 24,614,000 + -],100

17

RA 30,41, 100
U&?ﬂj boxsol  amea A 14, -Thmc&@me, moe  economical:

S N
Vim ) LK) v N
~ ) T S
‘ [61x0° EEEY: 1 ‘, | ,
T 15 1 2 16640
< —1 b e 1k
2075 5 2 ying ﬂ\ T - ' -
| P 01 > g55x10° 2205 BERSET
SML NL SL N4 -ic L N L A
| 60{QN aJeu A | BQY/}”EZ‘H PR

Embankment
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aonem - ;
The  {ollswing  darta. Jefen o a compPaction 4eAt as pen Tndian

Stondond (Hjht compaction)

‘Ldoctem content-(.) 35 | 122 | 1395 | 155 | 182 | 2009 |

w&ghjc 0%) et Aample ((@) I+ 80 tay | 200 | 2.05 2,03 | -98

il’i the z.spedi?c \73La\/?tj oJﬁ Abl’(l fd':sta%m s 2.9

PPlLt the Compaction cusye and obtaln the  modmum d:nj anit l\adyhf
and the  oftimum  mplAtuste  conknt

) Plot the 30/ ond 1007 AatuSoatlon  Lines

) H o+ 18 PS[OPQ)S&L{Q Aecude oL aclative Compaction Ot q5 1 n the
{ield) What 4 the  ange ok wade content  Hhat con be Gllowed, and

Wkould  the  20v alx volds cudve be the same o8 the 507 Satumation
Cume-

Solution !

10 4he  TIndian Standasd (liﬂh’é‘ mmﬁ&cﬁ@m) +é5t, a cyﬁndtn?cai mould

of volume  Yoooce 4 useds The wet urit welght= can be obtatned

by d%u“idinj Hhe w@i\?ht Of wet Aample by e volume of the

Mould: A4 dhe. Wakd Content 14 Known _ the dmj LNt Mf@h& can
be %ouncl bd +he. eiua:t?m'

G-k

1t b

The  dy : el 1
\», untt u[\cjhﬂc ot @ Aol ComPackd. at o cosdaln content

~
\

10 achieve a Cexdain de\zjmee ot Aatuation Can be calculakd
wm\éj —he ec[uataom

= (uﬁg C\7 wen Gl=2-3)

e
(S
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(Ne  catcwarpn Can be mMode  and abulakd a5 belols
| Wacten Cm%mt(’/) %5 [2:2. 15 10 t5:“5v“ E 132 | 20.2
| Doy ikt aelght G (KN/,,Q 626 | 16:9Y 1:( 23 W;Wj‘? 16:33 lé*“f
Y &)3} 5= 80% (kn/nd) 2056 16~—7t—{ (%07 ‘(:l=5#é1(545q 15,43
g' tt)?ﬂ 521007 (Knjpd) |20:52 19089 | L4 30 18*6% } 199y L2

) The.

COMFGC‘L“lOf‘) cunve 1A the Plot betieen W and ?/‘T and G4 Shown

9 °
n —FL\?
90
) Jen0  aly
}E 9T 80/, ; Voda (3
~ Sotudption 00, /Sffuma{m’_
' N ) }U\
4 1% l\ﬂc -
ey
> L
oJ _ -
d Max_ : \
= o g \o\
+ COmPucm% ! N
c cuve : \f
S 6T | AN
27 |
- ‘570 t t ) |
5 \0 |15 20 25
Wodes coment , ()

+3om  Hhe \i)"i \7u3\e,.

maimum dm\u/ unit t\;dght- = 345 Ko

]
OPE MUM ot AU

i) The

tobulakd  vatues: The.\ni axe Ahoron iy jfrj.

conknt = 15197,

30 ancd 1007 Batunekdn  Lres  com be dicuon b

\7 u/g%Q?

ii1) Relative CompPackion = —G—j&ﬂd— X100

91

ld max

g5 Jajled
hys

X180

g%’ncld) = 16:58 knJJ, 3
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FOR W= &5 M= 00, (G- 2:4% §:8(1-01)
1+0a085x2*:1_

= 9. 22_Kl\f/m5

Which 54 d{wm’”t %mm 20:56 KN/ *031 5=207] and. W= %-57.

Mence Jhe 2077w voldd cusve %4 not dhe Aome a5 the

20 Setuoedon - Cuswe.
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