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INTRODUCTION 0 JRRIGATION

8. Why Tvrigakion is Requined in Tndia.
Fng ¢ =

Crop Requines Cexlain amownt of Weker at Reguler Tnterval Hroghont the
70uth penod ol desived fime %o bnat the Gop may atfoin Maturity,
% in on aoea nafural Beinfall is oth timely and Qulficend then tarigahion, qocilibies are net

requived, o edelap. r

—Tn & tropical Gl miike Indio Red & neither suliciert not fimely thexefore
hrgalion Taalihes requined fo e develaped

~Woley Requitement of Coop may not-be fﬁd-b{t\cd by Nofural voimfoll 4 m Such Case Ao
ngekion facilihes ore vequired, to be developed , 20 that acﬂeq/uaf*e VSVl

of wokey may be Skpplied o the Caops requinrd for adnoiu g max. Cudhvehion .

—Eve

RICE WHEAT
(Khanf Mongoon) (Rabi Winkey)
(Jone - Sept) ( Nov - Mardh)
Jld iyl
N Culhivelton  Souing Cuihvodriew
(Suhe) (Sept) Nov) (Mexthy)

Hence | irﬁaalr\‘m Moy be dufined ag ashificiod opplicohon of woker ab-desived, inferval,
or SPQQ;GQ durahon thmovghiowt the Erkive cafmw‘vh Pemn od, % Crop S a¢ fo atfain fuld
mabusity |
Note ¢ Clasgificalion o | avea Based, 6n defficiency of Roinfall..
ARID - (Do) Semiavied §Semi-doyt
—Thege ane the onea Where for — These are the avea¢ Where Cultivahow of
Culhivaion of-any ype of crop infexivy Cvope con be done  Wilhovdk
m‘%a\m IS wust Xvﬂgﬁ\‘ow‘
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Ex 7 Thar, Kaccheh, Bx>Teloagona, Bundelkhund,,
leh ond Ladal wdharbha

Note Tnfeior (ropg :These are Yose coope Lohidh con Le adivoled in infetior Gomdihion. Heve infeator
" Condihions (svresponds T :
(@) Poor Bualihy of Soil
() lets Aveulollly & wakey
Exonge— Bojrar, Jowar
— These. inferior cvop Lhowe low Yield ond gt Quictde.

e+ ADVANTAGES OF TRRIGATION
oblaning Mmoxiwm Yl’dc\« Cce, by d(\rakep' urn géhion 1‘&6(&’\1‘2} we con gu\‘)Pl); ade(v,»o\k anrounk
of Woltn Which s wequined, by e crop mox. yiekd is oblined.

Yield @ Yie\d = Culhvabon = (hnvmeg! {1 hec =104 mlk
Areo Hectares

(DEliwimation of wixed, (voppin
- Qro\a‘ma, of & oF meve ropg togthher 1 the Came hetd m the Some dime i called rixed Caopping
— MXed C,'N'P‘)Qna Nog ‘wl\nw‘ drosbacke

@ Max Mield conmt ke obtrimed, from edihe aea, ot ey given Heae quonkly s reduced,

® There frone {’m‘am\w Vielpg in elirindling mixed <oSpping , becowse odeguote oreovat of- vectey

Gn be Svpplied, to casp ok {s sequimed, for ika mow yield,,

‘Knﬁmv\‘na Domeahe 1xofey S-pply or Dcve!»\amuk- of- \‘w?a&ﬁsn fa&\‘:‘n“ga i on avea hedpr i ‘mmeo\&'ma{

Su‘,‘)o'rﬁm Yhe voo¥eqr &"PP\7 '™ neswb). v'\\\osae,z and Toong wheve oen
Sowrceg of woke) fs vok ovollokle or Heae i saaraly of woten |

@.\ene,@ﬁm of Hydno ~ Bede pover 37 Chesper pover generiion con be Obtoived, from weker development
‘)%:Scc\‘ 1)"(“\'\«\0.7:\\7 Cl&\(a‘n GE'Y ‘\'Y'r‘\ qiﬁrun,

@Fmd\(ﬁj of Communicdhion » Prvigékion ahonnele ane  primaaily designed for embankments ond nepeaion
rood \dnich Conneds ag the made be Communy eShom olgo.

@AWQ&Y\‘W “r Toreer ane genevelly govm o&;ma the bonkg of e Chonned \siucda ncreaser e,
pfm?e'Yan of green tven ond olso hc,QV;b im r&c\udz% e ) eyoSin,

W ogkmum Beacite.

Genexnd (nﬁSqeﬁﬁ )

*¢ DISADVANTAGES OF TRRIGATION
© amigen mey \eod to ereshion of Leh imdle, tordiTion, Wik, vesulig I ambient growtn of
Mmesquiltg end micys ~organisme Hnok ineseacsg the mMeK of woka-beme. diseate.

@XY\Y%Q\N& \m%ao'}\‘bh Moy lead) +» wé\?ntogc&i“r\a 16wk ig OW\'\ecL o\ey a 0\%'26 cdJhured \ond o fiedd,
Mon Certoin frodiom geb logt dve to ceepoge ond UlKmately foing geund Woley
~ Whe process Contimuer (wr fewo Qucreesive yearp ,then grovad, wibe Auble iseg ondy it it yeacheg
wplo et 2ome, Wwhich 11l scedt iy Q!mb‘na. of po¥es preseqt n the asolf , ok ane espomable for
Aerdfion , hence grosta of crop educe.,
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L l
Root / : <_<_ \ /
Zone Aiy
- - \\ W
v g

‘mcc Indion Svile are dekieients in mibogen, it ig Qupp%egnore»sn'\_{d by oddiften of tertlizer (Vrea, NHy ,
CONH,) \hich ohaw\a with 1Ske) eep2 upto grownd, woofey level, tneseby imeocases Gneenhrodion
b‘» NQ";” im W,

~9 Pis ground wok is used & domeatic use, & Moy \ead P mothemoglobinemic .

o+ TYPES OF TRRIGATION

TavigaRon is bredly todsi fia) ino & Tipes 2on
@ &ug;ie, 1‘79480'5(\‘07\
(® 2uwh- urface Freigaton

DSURFACE TRRIGATION:, s mektod 1sofer IS applied ovet the Suwrfree ond ogoidiural Field sem-
ang (n veb lemdihon,
-N s {'uerwr .28 (—.u\ ag >

@ ™Mow qma.c;\‘om ® ukt %”ﬁaﬁn‘oh.

@FLOW TARIGATION: > \shem e wsster 12 avodloble. ot Wener lexeh ands it s Svpplied b the Lowen
\exel by e adhion of afmv'ﬁ Fren Wb ls Tormed og fow w%mw

®LET IRRIGATON:o the. 1soter is Gited Ly Some. mechanicod or manusl meon ond ten Supplied
cr %a&h‘wn,ik g Trned o G %6"’“\“’“‘
~ 0t of hle well ; open wsehls @V &\Lpp\;\ﬁv\& imx‘ac;‘?\‘uh wolker folig in this Cg\-‘e,amvj

— Mew %ﬁaéh‘on i J(—mr\"mv &9%‘1&'«3 a8 —
@ Perenmiad ‘\%"m‘azﬂn‘m Ploed ‘rmw‘%oﬂen.

@ PERENN AL TRRWGATIONIN thig Syd®em of imTigetien (ngtant ond Gnbinvoug volen Supply g
assuved o e cropt i occordence with the requivemenlt of- Ve wop
Wmu?\nm\- the casp \)e%‘od TR Q\’&Em,woxé\. XS &\»??U«.\ R«mw?‘n Conot disHbMvn  System 9
f\zddna off frem o resemvonr ond ey

T™ME  Perenmed 9«»’\85?\"0% i furtner Uoetified og 9

@ Dioeck %‘zﬁﬂo"i\w @ &bwmac, ‘3}1\‘6_0‘5\7)

— \ohen %ﬁa&\h‘w \¢ dome by dentvhing ¥e myer wno - idle fhe main Conol by 0&5\(\8 Aivergion
heodironld At e Mveyr b 1S Bamed og Alreck %ﬁﬂ\‘arn,

“ % Me dom s Gnefmdred acvoss a oy T e™e the v d\wina Mongsom, 20 at s use ™ A‘U
Peted 3 Fernmed ag Q‘r\woﬂm %ﬁaﬂ?yw,

® F00D TRRIGATION : T Kpe of Fmigation is ohso Tarmed ag Inundaon rwigion .
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Q! ¥y - U -~ : - 4 T T - 0 T

— 9 WIS meted Lol s Kept &\»’omzhat.d oad Hrovo \»D\r\\y «'—\msdd Wit v &G at™v louge
Safurahom of Me land .

~ e neighine Cooked &y 8oL, is further used by the cuoqs over tne coop beriad for Gpeviha,

— 9 {8 Uduolly adopted in aveay neso mverg n alluvod Q.

—- TWs Qydfem of i’m’ras‘f\‘m ie olgo GN¥ed Uncontwlled ")Yviadh‘aﬂ.

(DSUB-SURPACE TRRIGATION: 9, this method 1wty dsesmal wek the. esil Quiface. ag ib is m‘w%
a\)[)ﬁzd m oo zome, hebswe Yhe 3%0&4 Q\QOQ,,
~n ts Gae,mels of Ploale UBloep the viler by Gpilanily.

M8 huoter Uostifed nlo o»

(@ Né®ro ® Aot

\eckoge woker fom Unenndd o Undorafm\md ond A«m‘n?r Pasgage H/m\«%h e ol awl) it
oy h’ﬁa.ct the caope by Co?‘\\\oo\'aﬁ,

V Vet

£
M fig mekhind (A Ral) 1sete) 18 Spplied afv?&\‘m\o&ky dineck Ml e wetone it e help of
nehsor¥k sf pipe ond Adroing itte fermed a2 aripdel Lb-surface 3m85~\7\”wn.
~ Smce ‘m tis (age, togk is vemy Wghit g rob Used in Indla,

T a&h“o'n

/ \
&wreuce, Sub - Surface
\

Lk Flowd Nokural Aiciod

' \%d

Pezenniol

D\‘md—/ \S‘W*ﬂc

¢« METHOD OF WATER DI\STR\BUTION

(DPREE PLOODING: 9his ots fermed o ovdimody or wild flosdi
— 9 ¥is mebiod dikheg are. excavaled s e field ond they moy be either on Gonfour Sde or
wp ond dmen the Qepe.

~ Wot®n from Frege ditcheg flews acyose the feld. 7

— AfFn the 1t leovep the difthieg vo alkerpt I8 made 1o GnFrol o heate it flong breely Faih

— load preparokien ig low, lobewr segudrement ts odequode. =

— 9% odequsll od uker opplicstion efficiency g oo

— 9t ¢ Swileble for Uoge 3@»&?\«8 @opC ag lesseg im g Gose ane Cpmpamﬁwﬂff lese o \Wwhese \ond i
ey .

—T\fl:?\o:’?erv-? or Qdgidia Ai’rc)ne} in g cate ane &PO‘QU‘\ ohevt 20 o 56 m apafrt c\eper\d.ina, wpom
the Yepe, dextune of eoil and ype of coop,

— Mg Sabeble or awling Terrein  shese st mathed one met- Qitodole.
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@ BORDER PLOODING:9m thig mehhad,\ond ig divded int 0. of Shipg , Seperoled by low \exeeg fole
leveez are Snell embonXment, Whidh dortt peamit the dtaw of wdtor acroee wh

Heb ane fenned ag Bovderg,

- Te avea Confined in cadn Urpg ic ol e exder of 16-20 m In Widkh ond 19D -400 m in
\eﬂa\'h.

— T Poevenb wokey from CAWW‘na on althey SHde of e Border, te lond 13 \evelled ?QYPMA1~
adar to flow.

—Woler {2 mode 4o -(—ko»s' {-mm 8.\,1; py Cnonnel ok x,a.u-\ow M¥erved .

Note ¢ e Cine of Supply ditch depend2 upmm hype of &it, oarse G'w?med i) o N\a\«v in $\\?-
ahon il @'ac,\»i@e, Na.h &fsdr\mae, vl o Cover the enhve held Hn@cﬁ'me, She o& Q“PP\)‘
Ak gold \oe,Caqu'm:\'Ndy bigged.
~ oy Jine gmined Qil, Whese inbllvahon L iR 0@ Smoller ditcher ade ”(‘es‘/ui’bté > avoid)
losse dua to Tuneff at lower Reacheg,

Thig mekhed, ig very Populow the sthey methedg \Whdn are availoble.

—Snort and navrow Shipg one fownd 4o e mene Btfident
- Enﬁa b(— Wakey o 8\51}% 8(1\&)«73&7 Gemolied by ?\O&i‘n% @ %ole, im Qv?py cmt)ﬂ.e?-.
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Sppymeln T Longihdined
(LTI~ evees

% gl 10-20m & "O"%R"m
J’ [ % h&% 5 Rovder \ev

LT

& 160 -400m
| VAR,

P S .

Toomehic View

A
(T, {/%
BIRs =

LTI

__\/\_ PLAN
A relohonsWp beteen the disdho wgh e Supply diteh, e overge. dephy of woter How
over the Ship (), the rofe of i %%m of WiL(£), We aveq o {—fﬂ/le Lond, (v7igdled (&) ond tne

approximole, time vequined 4o (over Hoe advvn area 1¢ Ghen by -
t= 2203 _H_ [10310 %ﬁ _FA}

Volume of il 8&\1»'8 \"ma.o"ﬂ‘; m fe time dvb,
=dA(y sd)!) + (A+4h) Ay
= dé-r - dAm\y F('A\dy"l'dAndy

= &A.y “+ A'd\/ -——Q)
Volume. of wotex &qu\A’ed, to the fietd, in Hme de.
= gdt —U

A&eu-mma loR8es =0
Volume of wo¥er Stowed = Vdume Supplied

07 ESENOTES.COM



dA.y + Ady= §di
(f vole of infillrahion i £,then depth of oty Ay MmfileRkd m time db = fde
dAy + A-fdt = g4t
%dA Q.dt — A-f.dt
ydA = (a A 4)4%
4 J *at
8- A* y
db = At
§=°S (Q"A"’) +

n(a- AL A= (+1°
¥ )

t

;%ltn<a—A+>-Lnal>t

_2_Ln (Qa ):t
.—A‘.

_'F___ Wap (.ﬁ__

2305y 8- A}

le¢ &4 %z  then, = loa\o(
3,3533 Q-Af

= n* = 4
q-A4

> v (a-af)=g > 6-10%af = 8
10" At =20% g~ 6 = A= §.(0= )

4-10™
4= \0“—1
'%—{ x>

Max. Value Which con be odpimed by ot -1
([Nfed

Hence, mox Area of field thot can Le \"m'aoi‘«s a8 given by Amax = %

W Con olso be Goncduded et affer ths max, awes s ivrn n“.\ﬁl 10282 Wi\l ke place.

~Tue discharge ber Urit Areo of Hie border 8’an Q?) Shold Le varoied accomhaly fo te
me\lh“ahwn @Pqu}:( o{ he {ﬁeid (—}),o'r elte Bxeoess 1vatey wowld Le (vgk or Enhre avrea

wouldd Mokt be nmauﬂis!

8 - o®
Tor -y
a. find tre Hwme equived b \Tﬁaﬁ\‘b a. Stip of land bhege Avea ts 0:04 hactare from otube el
holvm a dfsdncw e of 082 m¥/gec. The im filk-ofien Qapac:’Fj of He Sl con be deken ag
ﬁn ond ong Aqﬂh of flow inbe fiedd is 10 em, Mso Cempule e max area Whicl

Con b2 ¥y dh:.l {b e 84\/% cb.&harae,

mar 4= 5ol g (A

=a.203xX W\ °-01
sl )

8:09 — 004 X102 X 5 X049
60X 60

+= 064 Wy =39 min

) Arox = 8 =004 X3e0dX10"7
g xR
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= o-\b4 hae.

Nofe ¢ 1 Cumee = m%/gec
L cusee = &tg/su, =0:088 Lume e

(DCHECK PLOODING 9} {s Similar 1 Ovdinory tdoding, Except thol wiker g Gnholled by &um\»ﬂd}n&
the thecdk avea Lith Low and fot leveeg .
~ leveeg ave %enefml\y teng frudked oleng He. Gnbourg havi vefhcal ntervol of 510 m
— Trege leveeg ave Gnnected with Croge \eveez thot Confines an ares of opproximekely 0:4-0:8
hac Supply it

C'mgg/aonnech'n& leveeg
@ FURROW TRRIGATION : 9y tnig metinad Only V5™ 4o Jy of the lond Surface. igiselted by vy,

UnlKe Prevoug metned in Which e tihoe lond Qurface wag {leoded,

- % helpy eredv.u‘na Evoporsiion logseg, less Pual&ina of il and, Revmity the Culiivdon Svon offey

e trrigakion,
- Furror owe Norrrd W 'Fleld difehheg Excovoled bebeen the youw D«f odp ond 9'«“7{‘85;\\017 wey ig

filled W Fhem,
—Spadmj of furrong i defermined by e cpodng of coop,
- Raarondy moly -\I\omot (mm 8~20 um In dephh and Moy A0 O mty \ong.
-Excective \m?f fursrove may seeuldg v excese pewo\oh'on near the wpper end ond WY mear the

23] end.

Main Difch

— — > -

LY YL
Iy

)
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- Thig (on e u%d Only for Hawge cvopa Vi Con be (LMiveoled olo'v\a hhe nouw,
Ex t* Su.&c«'ramc y Potadd ond Moige .

—Deep Purovg aze \»iddy Vled v oo Coops ond Svnoll fuvrowg ofe ?ooxh‘c»lm\y SGitoble for
"rdO«h'vdy \ W“"’PQ&YO'PW ond doge, groviIng crope,
— Woley moay be divevied imtp He huorasg by 0pe/r7w% i the banW or by Ve, of hose Pipe.

®SPRINKLER JRRIGATIONSn his metnd , @ nebwork of Pipeg aad Pumps ase laid Dver the field ond
LRy g Supplied tn e form of Spray 1shida desembleg nofurod voim-
{rUl Mereby b ig olas Romed o Aol Remfal,

~ 9 Mg meltwod \ostes $runolf ond Lepoge b omparshvely Lesg henca 1t offers very 1
eigkidenmj (80-857%) theoeby 1t 12 best moJo"?,Od for Lurfrce 97oigohion, KA
v

— PU!Y)P —_,[\M PI‘PC
Longyifudinod Qechon
([ N/
P O === O rmd Iy\
7 1 Lotexal Pipe.
Moin » O, > b‘,_)
pipe |
4 |
—_— >
VIR A\
Sub-main —> 0> -0 =3 |
VA b Y SprinKlerg
> 0 = |
/] /)
Roi'ahnahead
R“QCY P T /W‘Q'YOJ Pi‘)&
— —_—

Note ! Riser ig provided o increate the awea of Sprecd |
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«+«CONDITIONS FAVOURING THE ADOPTION OF SPRINKLER METHOD

@ \>hea tne Lond Riope. fs Steeper oad goi) ie Bosily Ervdzvle .
- % il i Endible e T hear Ghenghty i Lese in Sudh (oe vofe of Supply o LRy i Kept

(eSS Hon wote of fiIchion in order 15 minimize Funoff- owd aveid e exogivy of il

@L:hen the lond Soi) i chcss‘a’vdy Permeclie or \m‘ah\y twpermeobie.,
Snce. i tig Gse rode Of Supply (Bn be Crifrolled in Nah\y Rrmeoble. Sl it Con be inceased

in o fexmesble Wil it Can Qiledty reduced.

@M\aﬂ We \ond I8 Wm&v&w,
= On Qudh Cate Unce olner Surface meted of dishibwhion of weker fs Mot Suikmble, YpemKley

mekhod 1s Osed,
~ This melhod is Prekerred if Meoe 2 debiciency o Scaraily of wder,

- Hevevey {6 \oad ig irm&x&w ond Wkey 1@ N excese {yee &\00&9«3 ig adopied

@ vhen vty tble ig g
—Qice In thig Casey mote of Lupply of welry con (onivelled 4 it {8 2educe 1o Sudh 0n eent 4o Le.

wsed only \vf Caop2 (or Kredr 8@@&% ovoidS wa_ &eraae_ losges \shiadn seduced Yhe Mqu,d_

of woley KO&WW\&,
@bhe«\ e ares 1g Sudh ek Lasonal wolky requisement is Low Such og nesr Ceast,

® \hen the woRy ig oncfloble ith difHodly ond tp Yaree,

@ \when the Qrop b be 3mwn o%e. Luclo
@ ag to sequived humidily Corhol..
® Gop2 hoving Tllne oesty,

© Cropg m.idv‘\“*\? Wigh ond frequent {m“vgoh‘%n

¢*TYPES OF SPRINKLER SKRTEM

These Yyefem ane of @w\\nu‘ma '\‘JP@*
© Per moneat Syatem
QD Semi- Permonent

Q) Povieble yetem

~ 90 Rermoneat &sm, pigeg one Perimaneatly burried o Hhe Sdl in duda a sy thot Hey

dovot nFerfere sty e —{qmv? D\x@%
= Leni-Peymonenk Lyclem e wein lineg ale buried in e gasund woify the ldFoetg are
Porfble / Hexible .
- I the Porfable ysRm e meln og el ag \dkerel bipes ane Porvfable.

*s ADVANTAGES AND DISADVATAGES
— Seepoge lotseg Bhudh Ocows in Tonthen Chennde of Swrfoce iva'\‘adh‘em are wot Dberved hare

— vond  levelling tg not Tequived
- 7t offerg \m‘a\q %ﬁ-idex\c,y (%0- 85%.) .
— i ig lesg \obeur Drenled.
or QDKTN'E of Soil.

- it leadheg dwn the Sally ond poevents e Loy \0&3{v\a
— Rerhilnery can be Drifrmly opplied MR (ase by miing it n engaber todley om\y,

11 ESENOTES.COM



. N /o - 4 q J /
— it preveatz the ervdion of Wil

- it 2 Qdkhle QQY ol J‘:”)e, of Wl and ol ?FS()Q, e(l f\'DPoarYoPWy

*+ DISADVANTA4 ES

- Since Povey ond tedhnicsh Kmlﬁ\edﬂb 'aei’\»\’wu‘ ‘e mooe, Rus meded q?%weﬂ’ﬁ e CO&R/y,

- Righh wind may divert e poktemn of dighribuhen.

— 9 oweng of Wgl temp. oad high Wind veledly evopovshiom (stseg e Gon-parstivy mere .

- & Cougep Mikkfevance with farmi operalien.

— Men ane not Qiked e ero W vent ond \ depth, st rorgohens. Ex o Rce.

- 9M‘£;)/‘ol ek of %&WE';&W e Vgn;eﬁ\n} n% M B & ¢

— A Gngtant wokey Sopply 1z needed for Hais method,

- Qwi‘kJ ee re) 8&4‘&7\) woken reguited in Bus Case Ik memhvd,/ Yekter , free from Swepended
Sl o ag o awveld awm\dmer of Pipe.

@DRIP TRRIGATION/ TRICKIE TRRIGATION: 9% ig an asbiboiol Quksurtaes wiekvod of irzigation m Loy
woks, le opplied direckly inlp he rohZone wiftithe halp
Pipe and Vexforohion.
I g Cose EvopordRew ond fercoldhew (esges ane megligible Vience itz QW“W“]‘ ig very
\m\a\m $9~85. } Qince e (st mvolved M ds Cage ie o mp%/ve'ral \\.‘\Bﬂ/\, 51X is mot 2o
Popudar in Indian Subcentinent,

¢ QUALITY OF TRRIGATION IWATER:
— Quoliiy of ‘ama&»‘fm wolky 19 sepoesented (n ®rmg of fn\ho\pina, Poaromeleys.-

(DSUIPENDED S0LIDS
The effect of tediment Pacsent in Irafgekion woter depende wpon the Fype of ratyoded \ond
and e of Lolid.
- \a"ne:jp{—?hed Sedimentz frem isdter how nlWoam,PhosphUw«s,Su!bhwz 't ond Obtzined
from eroion, 9% Sed]men\'a‘ky rodie, {3 depodied I QGJL'&}' Seil g %crvhb’ﬁ 8 IMPWV‘Qd
- Hovever 1§ Garte Gediment $remm waken C\nw?v«% defjicienciee of N,P,8 and obloaned from
@ros\®ry a(» \\avwou;k l’wc}ﬁx) is o\ePOS'nEd m ¢l Ml Roduce. e {-@fﬁﬁﬁ OE Lotl,

(D TOTAL CONCENTRATION OF SOLURLE SALTS

- G.enevolby Solks of Coﬂobm,moa_msium, Codium and Gelagsivm ale pactent in {reigen@n woker
Hhok Provez fo b ool for the goowtly of Caop,and i ey o excess Wresp leod To-

@ ngw& o e cvops.

® hedutes the Osmohic Ashivify

@ Gadk e widg i 908l2 Vence e@:d’ Aevolhom,,

@ TNe. Con cen o of Solkx in LR g WL of more Concern buk Concerbrofien, of Lolly tn il
Solkiaw '8 of mose Conce_mq,qg. SHa Passaﬂb of Hime thege Solds a«:)\"g A@Pos’ﬂéa\ m <ot ands
Cliecke e am\s\*l,\, o(— C«yoPg,

— Conecentroheo of He o) n &5 Sollhew te given by -
X %

Cg= _cq
g+Re—Cu

Ce = Lliviy onceatvihiew of o1} L\ Honw

8 = §uonhly of Wokey App\}'eﬁ‘

Cuy = Gonsumphive Uge of Woley.

Re = uge DAL [ LHechive Romfll
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C = Covcontyshion of Sodp in mvigation, Lsoker.

Note ' 9n Above Expression, Concentiotis,e of Qedlz I ol wsker ts not Condidered, if it iz algo
(onsideved, then
(g =CH+ Cr-Re
8+ Re —Cu
Co= Concentiis, of Sl im Pein udter.

- % Pl Gneenfstion of Lokt ig mone ton FBD mafl it ls earn il for Some. plock bk i ils
Goncearoiew s ynere Hron &00D Mg/ W ig arm fd for ol Caoys,

Nofe: Me 8ol Concenfroliew is olss micagured i fermg of Blechrfest Gndudivify of ooty

¢ Typeg of WRY and St SGHWIR for Srwigokion ig Az follooe =
TYPE OF WATER CONCENTRATIONS OF SA(TS
O Low Salivity Water (¢))
®t con be Ugr.:] ~r \Trngohon of— alregt oll
typee of Cropa ond for olmogt Al Type of 160 — 250
Ssil except for il of extoemly, low bermesk (.

@ Medibm Solinily woker (c2)
con be Used {f mod exste amount of |eacki 250—-750
(g pvovided and mormed ok folevonk plant
con oo Lo g

@ High Solinity Woker (C3)
con ok be Vted om Wit with Restnicled &m%ogz. 50 - 2250

@ Very Wigh Selirity Wokey (C)
i fe not Séitbletfor yigdhon. >2250

Note  LEACHING >0t i the precest in Wiy soder ¢ added to the Qoil, o Mot the ol
Pregent in Soil moy ad‘ diccolve in it ond Con be dvoumed OWE with the MQLP
of Surfae oy Subh-ur{aw dvoin,

site | || saus

o O O | OQSub—QW{-‘ace,dmns

({iPERCENTAGE OF SODIUM IONS 1O 6THER CATION

— Qenevrlly, Sil Centoing Colciwm , megnegium ond Lodium ieng. 9 the 7.059¢ of Lodium [eng
g \esg Hon 574 of toiad ‘&xeha/\joakle, Coieng ? is folevoble,

— 9 te Vooge of Lodium Leng Imereages to obovk 107 'fv\\n\&ﬂa, Changep bnduced im 3ol

@ i mcrenteg the pH of Soid.

®© Beduceg e Pe_rmLQ)QTU‘ya of o

© i Mncreale Pta,ngJ-:, o§ So"ul,‘\ne/nea) it bewmeg SHaky when el and aruthed | Shen cln:,
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Tae Propovhion, of Sdium veng poesent in the Coil i 8“”“““7’ meagured by o Yoromeler
rermed og Sodivm A—\oioa'PH o Rodn'e CQAR).

+
SAR = _NC
\/ Ca¥' |+ |Mg2t
a3
Heve Cencenfvebon of these CoXiong indeomg  of meq (L.

* Clacsificaion of Timgokion, Woker and, it2 Usep om the bacie of AR,

TYPE OF WATER SAR
O LoW L0DIUM WATER (<))
W can be Vsed for Imnigobion of dlmoghalls 0-10

Soile ond for oll Gyop except Hroge Iwhidh
are Nah\ Senghve o Sodivm,
ex > Stome , foruits, heeg

ADMEDIUM SODIUM WATER ($2)
it 18 mot Quikble for bive todhvod Soil, Lohiely 10— |3
Moy vequired 8.7?&1»#) Pror b iH Vse.

@ HIGH 30DIVM WATER (S3)

it proveg hQ'rmM {or el all types of- 18 —a6
Soile ond de fms:lw‘vc %/Obd dfrn-\*nogc (ov
l,e.akdu’ma.
@ VERY HiGH SODIUM WATER >26

Not Quitahle for iww‘aoh’am.‘

Note :- <, hype. of wolér fe trecked 1oiHw Gyplem Pm“oyﬁ% te Ve ag it helpg in rrec{uc(w\a the
Govcentrahion of exchongable No>t (eng,
Ca80y + 2Nat ———> Na, ¥y +Cat

SaR= [Na2+]| | l

/Mql‘i‘ -+ wi‘l"\'
2
**CLASSIFICATION OF SALINE AND ALKALINE Soll

Note ¢ Heve Goncertroben of Qodiom Siv wegpedk to b exchzmja!o\a Caleng e vepregented
 termg of ESP [&&ahmg&b\e, Sediem pevaentage ]

Classificakion Ec (H,mho/cm) EsP pH
@ Soline Soil
(15hite ARl /Leeg Lukie) >4000 <15 £85
® Alkaline Soil
(Non Qotine. 3oll/black Qo / <4000 75 85-10
Seduc Se?‘/)

14 ESENOTES.COM



©) Saline. AlKai Soil > 4000 715

8. Whot ig the Uosgificobion of |m80hbw woley \aqvina, the folbo wing propeatres
Na?* =44 g8
Cort = & mg(R

Mt = 18
F‘ch;rl“@-q C»hciqch\/i@ of thig wdkey by di-towl teotenr Comeg to be 2350 pmho/ . @485%,
Also Comment vpon problem (HHdy may be faced i s Ry i Uged for ivv%m&mand,
$u~%<az£b fhe yemedieg,
fng e
SAR = 44/;\@/_[

< 8 = 2.0}
4 T o2q
2 a

K

SAR = 083 <L 1D Qg
Ee = 250 p-mm/ﬁm (su;o- Fso FM“O/Un)—)'CJ.

Hence , K Loy (R Cp — &y .

@ % Wokey (s \se fv')' irn gohion it sould eﬁkd‘ Ogmotic bolance of p\cmt',wou!& reduce e
aevohion Copadity of oot Lo leadg to Mijury of Plank,

’\.'a Use Hus Loy for \‘frm‘aoéfon ooy \eo\d«mj, musk Ve (arried ouk,

(V) BI~CARBONATES CONCENTRATION

= High Gneeabobion of Bi-tarbond®R of Calemm ond efitm maty 7esulty iy Preeipitohion
of Ca®' ond Mﬁa’(r) there by ihc'a'eq&%’r\a- Ye Relahive b)opo')‘h\mo OG Lodivwn MR ond QOLkLQl\na_

Sodiyn hazards.

sAn = _ [Na*" |
/ Co2t + Mg+

2

(WCONCENTRATION OF ToX\C ELEMENTS
- Torie elementz LU¥ke bovome , Stlenivim ase pregent i o 80-\#‘3"*\/ woley Y}DW wakey Gonget
of Txcess of Bovon],
= tone- of bovdn ohove 0.2 mg(L may pYOVe fo be foxic for Cetoim plontz and $hp Gna. obwve
4m&/& g doxie &O'r ol $he P\w\*\'ﬂ-
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PREVIOUS YEAR QUESTIONS
ESE

8.In Dip I on Syslern , Which  One. of tne folbowm% emibexd 12 not Paged
On definifion b Amemcan Sodefy of “Agricultural "ngineers (ASAE) 2

@Ewiter
Pulsafing Ewitier
e miter
@ Mulli—oblet emitter [TES 2020]

Ang: ® Pusaking Bmiter,

—Emitlers ave Small micyo-Tarigads on dispenging devices designed o
dessipate pressuve and dlSQh { Smald U&l mm ov TrcKle of- Waker
at a Congtent vake (ag Per AR e o\eﬁmhon n Pulsabing en
dischorge. wi(| mot be Genstant.,

8.Consider the folloving dala for Tyvigedion woder:

Concenhdion Mi Ui - equivalent ber Utre
1 Nat 4
b Cat ¥ 3-6
5 Mq++ a
@The Sodiwm  Absorption rakie (SAR) i nearly
13-
©)\43
© 5.5
@167 [ TES 2019 ]
T 8AR= [Na2t]
/[Calﬂ-i— I:MC,j 2]
2
= 24
[ 3:6+2
&,
SAR = 1424

Obfion (b) 18 Grvect.
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GATE

8- A SprnnKler Trvigation System (s Sullable When

@The, land avadient g s’re and the Soil ig eagily exodible.

® The Wil | hqvmg low ?ezrmeﬁb\h’nd

© The Nak@rTa!ole, 2 oV,

@ The Cuwops to be gyown have deep wwors. [2004]

Bing : @

— Tne Conditione favowing the. Use of SprinKler lamgakion mekhed aae -
i Bhen the loand  Topo 'raph IS (vre ow

s Wnhen the \ond ent i3 Sreepeyand Soil s QQS\\\/ erodible,

lii- When He Soil iz QXQQQSNQ_\V Pexrmeakle

iv. When Wader falde i high,

V. When waker avallakilify is di?ﬁculk as warce .

SSC —JE
8 Which of the follobing process includes Spreading of Exiernal materiaf O
Ye SO\\S o 1ncreas mﬁn’mhor\/ ond ¥educe @opmr afjon ¢

@Mujckun?ﬂ
() Paleo Tewigodion
© P\ouﬂhng
@Tr\age (2017 ]
fing 2

@M ulﬁhmg

= C)E s the proceds of Opptyinat ov Spreading makerial to the Surface

of Swil,

—1It helpa tn Congevvation of ol Moisture , improvin fezrh U? ond health
of the il , veducing weed qroloth inc_“aeages mﬁl on ond’ aeduceg
QVOPD%’ahen,

8. C[\gi&gd of App\\/mg nater diveclly fo fie oot Zone of the Pant is
@) Check {iosdi g ‘
(b) Datp Method |
© furyon Method
@ SprinKler Method [2017]

Ang 2
— ®Drip Method
— Tn His method, wetey ond fewhhzer IS S\ow\y and divechly app hed A1)
the rostzone of the plonts, in order o minimize the logses due o
eNopoyakion and Qemo\ahon
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8- Which of the folleving Stafement is Covrect for Sprinkler Trigation
methed 2

@It is Uged or the mce ond Tuke.

@ Tt s Vsed for the il hag \Ie low infillrehon yake.
© Tt is beat {zﬂo\e, r Ve k:t Soil

@ Ik Requined bovderg and fidl nelg, (2017 ]
fing ¢
OTt (2 best Witakle for \ra Uahgr Wil .

— AS deep fercol ahon s avord SLL\%W il 2 Thete Soil doain Guickly
akfer voin and watemna}

18 ESENOTES.COM



WATER REQUIREMENT OF CROP

. Euevé Cop requined a Ceviin Guontify of- Waker affey o fiked infervol anm\.ﬁyou& itg bemivd
OG (‘frow\"n.

— Hence, Woker vegiarement of Crop ignifies e fotal Quortily ond e Loy in Whicly Carop
requoeg Waley rmu?faml- e bemed of Grvisth,

75 em 7~5)cm 75um 79um 750m
10 Nov €& i i i i l —» 5 feb

Here Refer Requiaement ig dotal 375 om o wegular mievvol of &-2 1eekie,

«+ SIGNIFICANT TERMS USED FoR WATER REQUIREMENT

@ CROP PERIOD: The e elo\Psw\ f"rem Me mglonk oe itg Qow\ng, to the metant 3& e hawzs.ﬁn&
of Crop s tevwed ag CROP PERIOD,

Cvop femod =3 Months

| 1
10 Nov 5 Feb
D BASE PEROD (B): The Hine. behseen He fast t,w\'e'r\“hﬁ e{— o Crep ab tre Hme D(-\{-’g Sow'ma ik
Last wol—eriv% befjore \r\amsh‘ng_ ‘e colled PASE PERWOD,

28 Jon
13"‘ \ JIQ—NOV . logk
‘ N \;:0\!('5"64 BQSC PQ?!DCQ >\J w“’iﬁg%
o Nov Cvop Pevied kb

— Gage ¥eriod ig leeS thon Coop Pemod.

— Covp Period ic Slightty more thon base Perled buk for ol Prodncsl Purpote it i tken Gome,
- it 1% adso lermed af Cppith Pemed,

ADDELTA OF CROP(Y): E’veya,afmp Tequineg e (ertoin omouat of Wty aler a Cevtmin ficed Intervod
of bme troughovd <t afmwﬂm Peried .

~ The. dept of Woley required Every tme generolly vorieg 540 om, depmdx‘ma_ wpem type of Coop
type of Ssil ond dype of Wmete.

~Thig Wekey e vequived of on infeyvol of (termed op {vequency) 6-15 days.

— bence,, e, total uantily (o be expresled o dermg of depth or Vdume) o Wokey equined
by e Crop for it fult grovty (mohuathy) 1@ termed ag Delta.

- Avernge approximole Volue of Detka of Ditferent Crop.

CROP DELTA ON FIELD (em)
S\Lﬂ,our Cone 180
Rice 120
Fruste 60
Vegetnbles A5
Wheok 40
%mf\ey 30
Peog 15
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& 9f Rie Res]udraea N5 um depth 6f WStey af on avg . intervol of olont )3 doy 2 and Crop Period
for wice (£ 13§ doyg Wheve ag o Lhest sequizes Fum of WolRy oy every AS deyp ond e

Rage Yeriod of Lhest ig \SD doyg.Fimd te rohe of A sf rce. 4o ot of eat,
fng > For Rice

F@equ&nw of in{@oiﬁ\&vu & Knevn ag ro. of tmeg \wao‘iwvu ‘9 done =

Tot=l depth of woker rtqui%eA by lce = 11X 11:5 = 386.S am.
LWheot No. ol N rngsNen 12 d =150 =6
fov of Tmeg ! gofen i dome =
Toky depth of woker mqui‘red by wheot (A)= EXF =42 um.

210 =11

Axice = B85

= 3-0R
A\ﬁh&o} A2

@DUW OF CROP? ot | de{;imd a2 Hre, Numioer qe hectare o land avea jvrigoked for given Crop for

B bl 8w\p\-h, by Supply of Vm3fsee of uoter CunH'nwouL\y Atw"n% the entHoe base
Pexiod (B) of W Cyop.

—Volume Oe Woker m\oPl\‘td to #e Crop aluafina; e Bole Peyiod of b doyp @1 mg'/ e —
V= IXDXAGX60XE0

= QLUMXD m?

Agsw\im?f oll typeg of lostes to Le Zeoo
Vopplied = Vetoyed frequived

B¢400 B = Avea lon 80&4(!)) X dept, of Woley reguived for full gooslln of Crop (4
geusdo B = D-A
D= 864008 (m?/cumec)
A

D= 864®  (hee/cumec)

A
D=8 64 (m)
A
D= 864B  (um)
A
» Average 70X value of 4 ¥ Ondion Crope
il (LOPG Ht i DUTY (hee /ewmec)
Swaoreone F20
fce ¥75
Wheot 1800
Fodder a500

8- find the delta (o7 a (rop when it duy 1%88 heefcumer on e fretd | He Bage Perisd of
tis Coop g N5 dagpe,

fng o> A= 8645 m
D

864 X 15
1 %28

5%.5 um,

1]
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+DUTY AT VARIOUS PLACES

Source of water

X
Y

v
AN NS
v

. \I, Weir /Barage
s
’I\ Branch canal

— —>
d

Main Canal \L
— | J/ J/ /r ’I‘ Water course(field
Minoy” channe[)
&— pe— —ly
\I, Outlet
S 4 B
Dishibuoy N 'wF_E' ¥
; ie
v ¥

Tn Ivei aah‘m Syatern 1ok frem Gource fHosg imbp e moei conol, from moin Canol it the Bronda
WQ,{‘M Byench Conal into Ye Atsﬁ'ﬂbtdumy) frern ch‘gkﬁbufcziy to miner,frem minor imbp
the, wokey Cowrge or field thonnel {inally into the fietd.

- buﬂ‘ﬂa e Pacgosje, of Wéker fremn dne poimb to another pomt in l¥r goiew Sysiem, loss
of e woker due to Bvoporation and, Percolabion takes place  Whidh ig tevmed og
tyongmicgion or (ban/cmce. loge.

*GROSS Buantily — Dufy ot fhe head of Main Cond
*LATERAL Quantity — "Duy ok e heod of Gronch,
* OUTLET awn*h'}y —  Duby at the Ouhek (ourse.

* NET Quentity * — Dubyok the hesd of field.
A 4 o 4 A Trangmigsion Losges
ANV Ay

Ps We Move Alesd in Trrigoton System frem Wieod of Main Conol to e heod of field Sength of
Howy of Woker m these ned reduces, Which m turn weduceg e Trengmigeion loSgeg.
—rHence, the owoilobility of Woter for iMa.c-\'\‘om ereade g theaeby {or Same deltr move avea
con be (tngated heace Duly mareoses.
— Tneveoting Ovdey “r Maim< Breanch < Mmor < Reld,
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d

Note s OO DL\’% of Woker, beaefore Vorieg from Ove ploce to Ansther place and imereageg ag
we wove D/¢ fyom Wieod of fie moim, Conol towodg the heod of Bronch or Wotey
Gou'ree .
@ Du% ok e \eod oe Wakey Couree. or Ouliel of Minoyg ig teyrmed o2 Owel &l‘&dﬂ.ﬁﬂ'ﬁ@
+facior.

The Ouklet pomb (g e pont tere e ReSpun&'\b'\lW& of \wﬁaoh‘orn dep oatment {irignes
and tk becoweg the @LPONCIbIYY of Individuol foemer to Corry the Woker to kig (el
beyond Hhig pelmt.
(® 9n cose of Low /divedt 9m80}\‘&w’du&& 's alwayg Txpoedsed ag avea/ d\ischwgz.
Eﬁ % Wee fasmee 1S Yermed og Plows o\ﬁj oy ddky.
bk n Cage wokey e Uored ie. waqag, maoh‘on A 12 exporseed im Yermg
of areo per Uvit Volume of Woker adollable (m Reseyvorr v Tsigation

(nee/ - m?) . Thie Yee of duk} teermed ap Buontity Du'ra or G‘vmae o\\d&\

e FACTORS AFFECTING DUTY

(D TYPE OF CROP % A Coop Requining more. wwoker Will nove (ess Goverage, of Geea for Same
e‘umhké o} \WWokZy bai'm.g, Suwppled og Cumpamd/’vo e Coop mm‘ﬁmaﬁ lesg
Weder.

W TYPE ofF 01l ¢ TE e PC“rm@bx’LiTj ef— Seoil Under f\.'m%aohbh Ny Na\m’ woker 10ag due to
Pereslohion will be mone ond hence du\n& will be lege ond \ae- verda,

@ USEPUL RAINFALLI9n Lome of Hhe Caseg, tf Vsefud rolmbadl & mone hence Certain demonds of
Waker of Crop 2 fukfilled by ¥, fhereby Mmooe iMOOHun woter g aveyloble
which Poovides ‘m’ahe_v du&a.

@CLJMATE AND SEASON:As D Mduder the woter \egt in %\lb?&'\rah‘o'n ond Peveolobon Hiede
(oageg sill Vary tm N&—&Q‘o’@nb CL o &n&ih\onj d..l{-g Qeagon and &tH—-
event doyg of the Parbiculor Seasom, heaw , Meve (g tthe Logg due to
high temperdtiure (Bvoporelion \mdYlesser in Hne duby .

W EFRICIENCY OF TRRIGATION Sf- Wighier e the %def\c\a_ of 9rngolion leser e B logs of Waker
Moze \s Hae aveilcbility o waler for 5wﬁaohafn, ok redibg in

N&h@f \)u&a.
00 3IGNIFICANCE OF DUTY?

@ o avea of the eieM o b iw—i@?&d e Kne\dn and, & of Weley for Nooieup epopg {8 A
Knowen then e wole ok Whvdu Wotey needa to be Q\,?p\t'es\ (&) con Ye Colevdcked 0g ~

q=A__he
D hec/umec
@9\- Digdncmr%o mti/uimd by e Crop ig Knowm and &d&} ok Woter for Unrioug Caop ig olee knesn
then avea o feld Wi Cmbeifrﬂn'ao&@& Con ‘o Caledoded os -

(M hee = Beumec X D“kb‘(hec/cw\ec)

«+METHODS FOR IMPROVING THE DUTY OF WATER
O Alkotme Lol Showdd be propenly \eached.
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@ e of Troproved mahed of %ﬁaoho'n.

W) \and to be uged mugt be @vzlled ac Kar ag Pescivle.

@ Fetd Svold be Properly p\ouamd \efove agph‘wi&wn of Weker.
@ Adephion of rotdhon of Crops.
@ Thae Source of %g{géﬁw wolky musk be Qlected Within We Preseribed Umibs.

@ Nﬂh\y efficient mefod of ApplicoRon of Wolky must be adepred. %Am‘p irfﬁéoiﬁm,gwh Kler
’hm‘gah’m L.

@ By \(nina o{l Conad.
X Free P\m&ma muck be Aveided.

** AGRICVLTURAL OR CROPPING SEASON IN INDIA
® Kharit Seagon  {Jine - Lept | [Summer
ea % fice, Co“on, Javser, Bojro

® Robi Qeatom [ Nov- March] /winter
eq > \Wheat, gram

@ Zaid Seacsn  [April — Fumel
eg > Fruite, ‘Fe_ad—a)ale,l,

v Perennal
e oy S\'.aoorcsme.

Note ¢ \shen o Crop mq\,.heg osey ﬁbr'\\-ﬁ Coop Seagwn and olse %fr Some. Nme m e be_?jwv?
ok e next Crop ge,qgm,‘v\& Provigieng hog ks be mode br kg od difonel, wotry/
overlop, it ig BImed ag é()m lop Allovsonce.”,

++CROP_RATIO/AREA RATIO/KHARIF RAD) RATIO

—Te Avea Yo be wvrigoted for Rabi Coop 12 qenerally moge than thok of Kheaif- Crop ag delta(4)
for Knarif- Grop ig Mmove.

- Tug vakie of Propesed Area of Khowif Seccon fo thot of 1obi Qeaton fo be |‘mfia.afeﬁ e
Called Kharif vobi vahe.

— %2 Vlwe ig ?reneml\y 0-5 SlRah'e of Ak =051,
AR

o¢ PALED TRRIGATION

—9n Inihod Uugeq before the Gaop i2 Wwn , the field ig ve ol”ra,, bhicly (g generolly found
ot the Bwe € Qom‘m& of voki ng of hot September MenHy When the Soil may beToo dovy-
o be W ?:asﬂy }’

— 9 Such Cage, Soil tg moictured willy woker o as to Welp in e &am\na of the Coop, it-tg
fermed ap PALED TRRIGATION .

¢PUDDING i~ To add Wakey L ok the Tvapovshion loteg veromep \e4L.
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e« KOR WATERING

— The {ivet \,bolrem‘na L 12 given to ov Crop WWhen the (op g fews em higho s Colhed Koy
Wokemng.

- 9% & U¢ ugi(r7 e moax. %‘\nak, \/ba\ﬂn'na followsed by the L\)Q\“e’ﬁna ot Uauol Imterved ag
're%irred b); Hie Q%P,

b }L\LLLH liil¢¢¢\b¢¢
T Kov Pewiod ‘
Pase Pexod,

Cvop Pexiod

Peakk Aver
digchcmae, d\‘schq"r@e

=

The Ophmum deptts of WKor wam\‘na-]oy diff. Cropg are different,
for exi> for Rice 19 am
For Wheok <13.5 um

—The, Pemiod (Uwmited) for Wiidn Kor Wekering 18 done. ts Teymed ag Koy—Pend,

—9f ¥is Kor Wekering i not recoived by “the. Plont at desinved Hmne, Pcw\sé, the Plent
Sultferg Q(Q.r\ie\’csmb logg,

— [or Rice Kor fPested | 2-4 weekg

- dor Dheok Koy Peried = 3-8 \eelg

*¢CA3H CROP

—A Cnp Whidh hog to be encathed in e markek for cha&zhw&,o\y. it con ot be
Concumed direcily by e Udhivotor 12 termed ag Cagh Covope,
Exe» Jute ) Qua,avcane,

—All ‘e Nen - food cropg 09¢ induded n tug Co&@rarm%
- TMe food Cropp are Exduded {rom, Hhig tck.
Exo¥» Whesk | Rice, Maize el

«+CROP ROTATION when e Some G,me‘o,Q YS\ON  ond o) \n e Same field Over Hie
Peniod of e, the fevt &“eg\ d qete veduced ag il becomeg deficienk

m Qbecific Number of Nulvienz, or howe/accumu!ldR Excese of di(¢ hype
of Nufientd.

= Tn Order to Bnhonce tre LUl of e Soil cndl to moke ke Lol vegoim itz O'n‘ainol,

Sma\%,\t— g nece,&soora-ﬁo eithey odlow Hre lond 8 Ue /followw or g9 Some. BHer Wpes
of Cosp hidy Gompliment e Porvioug Cosp.
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— T metod of greem diffs Cropg m, yotahien One of®Y e oneokbher O Lome field, te
termed og Cwp RetaRon.

— Br Bxample ) followimg. Cropg oe Su.a,ags{-ed to e, gorown in Retethion .

(1) Bice - Grom (s ten— Joar — Grem
m \sheok — JDwow — C.)rmm

+« TRRIGATION EFFICIENCY - E(lﬁc,\enc} of- ony Yyatem depends on oukpul and impuy of
Pasrometes ( waéﬂ Involved

— Here it iz the voho de Oukpul Watey to Inpuk Woker.

— Thie difference of Oukpud and Inpulr oker 12 termed ag Logses.
= Hence, Highey are losses of wweleryledsey is e effieieney.

|
YL logs DF H}O T \W

Canal system

Werr or Vi

BQW%& f\ ‘ Vi S

mn

Field
river
Plan
I ‘ /V{- | - Runoff Ledges
G.L M |

Depth of_, ‘ l l

Penclration Roob Zeve
VRZ

(O EPRICIENCY OF WATER CONVEYANCE: Tt ig the. vitie of Woker delivered mio the {Held

{rom OuMek poinit o the Woler En\‘eﬁﬂa, ino Hhe
Moim Unonned , o it &mwhng pomt,

Ne= Y& 5 100

Vi

e eFf\‘cieﬂQaL tokeg Mo account of Conveyonce lowes .
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(i EPPICIENCY OF WATER APPLYCATION Tt i3 tue rohe of the Quontily of Wy ERTed Mo the
oot Zone of Crop,to the &wx\h% Of Wakey actuelly
ddivered mto e feld,

ne= YRz , 100
Vg

—Vez (¢ e QuoniiRy of Woler fdved in Rost Zove.
- Tag %H\ueaua, Pepregents oeteg *\ak\‘rﬁ Place, tn the form of Runeff losses,

@EPPICIENCY OF WATER STORAGE; 9t ie the vohe of Loter Lhored In e wdotzome. duzin
%maohen Yo the Woter R%wwd in, Yoot Xove prior ‘3

9maoh&m
e= Rz 100
VRRz
Veaz — 9F i the Quonhly of Woker R for the Iraigakion.
=% wepresenty \'he, ex\tno\/ &(ﬁ@\ocbv\?r of Voidg In wodk 20me.

(WEEPICIENCY OF WATER USED: 9& \\; debined os the, veli'e of e ane,('\uo\!L& dsed by the

for e wMCmM&t eo\a\m“ wremex\k)
oxhe @mn'h% of Woter letiered
Ny = LX

Vi
— Volume of Wakey bmoﬁua&!y Used for Cvop (rotdt .

@EPPICIENCY OF WATER DISTRIBUTION/UNIPORM COPR.+ Twic Efficiency Aepresente te. bdedt
o Widh e Wokey hag leen diefnbute)
ov Penefroked to o Uniform depthy
*’hb’ouﬂj/wuﬁ the {idd,

hg = %l—A_}xloo

=9 g gfiven by D

D> Meon deptth, of Woker Svred dw‘n:@
A Avg: of avsolude Valuw of deviaiet, of erpl'(/u ee URvoge {wm Meon,

« 30m >
l . 1.6 15
-9
a-d
D=3+ 19 +8~+ &6+ 1S+ (94 = \Tun

6

=la-tgltlto—rg)+ hegag)+lre-1-F « g L)y 14— 14)
6

d= 0-2 om
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27

:;)0 = - (0’0
U =(1-4yx

= (\— %)x\co

Ug= 88.23 %o

8- A QFeom of 150 Lit/tec 13ag diverted, from a Cenal ond, 140 Lt Jeec weve delivered,
o the field. An area of 15 hechare tiog (1nigoked, in @ hag, Hae effyedive depin,
of wootzovie ig |'Fm. The yuaoff loge in tue “held 1sag 400 com. The deph of wder
Penclvibion Voried fiem 1 em ak-fhe head of fiekd to ab tue kil of fiald. Avoilable
Moighie hn(cﬂina, Copocily of Qoit g 80 em per mdker depth of te 0.

% ie miuh'ad to fnd old Hre i'm‘faaﬁsn clenuieg . Actuming. irnigakion o Qteaded of
o Moiefuve Exfvachon level of 40 of Avoilodle teichize ond leach

"% veqw\}eme/n% ie
200 m>
Bng ;> G)V&c:%o_x 6o = oY,
0
D Np= Vee 460 = 3056 = gg4a 7,
Ve 2456
Volume. of \Wotex Applied tn f1dd (@ & W (V)= 120 x @ X 66X 60

= 2A6L m?

Ruaoff ogg in the field = 400 m*
Volume of Woker Shoyed im woot zone (Vpz) = 2456 — 400

= 2056 m®
" Mo = 2054 4 180
2450
= 88-49\“/.
@ Ne= MNaz
Vagz
Moigtune M(AI'Y\LJ @Pa&’q of the loi\, = Q0 XI- ¥
= 34 um,

Moreture. ledl‘na Ca\oaeiﬁ(} Ipe,fvorre,‘fmaahm, =24 %06

= 40. 4 em,
Additonals Wekey "resluifmd i 70t Zove belove iwfiaoHon

VRQK = 'S Xa0.4 X\DP2 X\DA ( 1 hee = \04 m’)

Ne = 2056 5 (0 = 33,86 /4

2060
ORE %l—_c\_}x\efo
D
D= ¥+ = 125 um
2
4= Jv¥—125| + |1235-1]
a
= 0.35
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Mg = §'— 035 }x‘\% = Yb.0F.

35
© W=V
Ve
= 54 j:o’beX &0 = %4.21 %
245¢
*+ EVAPOTRANSPIRATION 0R CONSUMPTIVE USE (Cu) L

— Csngumgtive Use moy e defymed ag amout of Woker Used in Bvopsivongpiselin from an
avea Under Vegelztion plug the Waker Used by the Clant in dheir mebadolic Process
for builcb'n% Op of mews hlagueg.

—Sice the thkj of WWotey m(tuimzd, by the Plonk |ov W2 mebobolic Ackivity ig \!U\d.\egs
it s nea(eé?ed ond (ensumphive Ute (Cu) (s toKen egl,v\ol to evapotvoncpivation,

- EvapoMpi‘Yah‘on (8 the, ot omouvat of Wokey Used lay the blc’ﬂi‘ m Mpi“(&cﬁoh o(~ Hhe
Ploat ond {%vbupo'rach‘on —fvem odjacent Sl or any othey witer body. ii\q (ose. blaat afrom,@
™ \,ao&uf}.

— Tne Volueg of Stongpivohion or Gnaumphive Use of Coop may be diff. br diff- Cropz
or tt Moy be, 4o, {ow Some C%P ok ch‘% hme ond place.

~Tre, froaspivokion Vs defined s fne procese n bshidhy e 1efeyr of o lving plont dusi
Phetozynthes’® Pnaounph ifg Leaves o ety the odwogphex foritg amm%u by te process
of Photosynihesic.

~ 8ince , Troagpivahon Occuny durimg. day - Light wourg ihe 35 7. exlent i Observed
waiv\% phsbeyn Hesi<. b a4 W

—0On the other hond, Evepoviiion {2 lontinuoug \‘hw»ﬂ-l/w»d‘ Hie clay ond m‘alnt.

— Transpivahon tocseg wot Mﬂy ale?enc&,% On avoiloble Sun uﬁwt bk ol so ypom the
avort | ebole. meietude

— Dz Plont will have Aiff omounl o Wakey ond hence thelr Wakey (onguming prop
will be A teseby (v Orderto Sondardiced it is veported in Terms o trangpir<hon
Roho-.

* TRANSPIRATION RATIO 3= 9ris defived as the vdhie of mass of Waker Wonspied, by

M £ ot s¢ ot d odter- pro duced obfer {te (Wl
qqimp\}lr e ma o{—m'a.m v p oer (tg

Ta = Totad mase of Waker froagpived by blaak
Mass of dwy makker Pasduced.

— Ta for \sheol ig 20d- 600 (qwa. 450) oad fr Rice 60b— 80D (A\/a- 900).

Note ¢ T’FMS‘)‘Hm_Rvn n Lob e tatZ/\Q:(b\l\y meaguved Ug(nﬁ !PHYTGNETER’_
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— Thie g oot wideky Used metod Vv Consiek e@ & Moged ond l,sd\ivﬁ‘vu ok Con\vi"nir\a
Schiea’c Wil to roumMd e Plont,

— Wolky s oppled to itg artificially by e covaowkbv perted of Pont ond trongpirehion ig
measuved o follows @5

T= M”‘l’ M‘MQ_

T = Treagpivahon

M= Iibod mage sk the mdwment,

M= Total magg of Welley added can‘v\a ke Dl afwbﬁk,
My = final mase ot the éfrument,

—The veeudke Obfnined from $his Mekrod, doeg not matel Lith Ahose. of acvsl ag exads
fiedd Gndshiong o wet be Simulated , Moreoven Seweened Uelkers are Oblerved fo Give
107 lovser veaulte.

Note i \shen Sufpivlent moisiine 18 Creely avoiloble to Gompletely meet the meedg of Pload
for Evoporohion ond 4rongpiotion (e texmed ag Potentiol fvopstvenspivodion (PET),
Rowever, e acfsd amount of Woker Uged for thiz burpoge g texmed ag acduold
Brrpotrongpivabion, PET dependg upom Uimohe fadvys \hereog AET dependg wpon,
type of Seil ond Grop.

— PET in field Con be meagured, Veing- deuce termed og ©Lysimeter”,
oo EFPECTIVE RAINPALL/USERULL RAINFALL(Re)
—A porhon of woin J(alhwz( Over o (3opped avea dun 8wowim& Pearind, of the Coop is Uhilized
by the Caop to LABIL i+ EvapoTrang piahion w.q/uxr:ar;\enb.

- There by i rednceg vn 8&\'% mtﬂuioememt of Ye Coop.

— The Rortion of mainfall thot tg &WQLH Used for fre arowtn of Gropg iz fexmed ag
Usefud Ranfalh CRS,?‘TN‘S Jolue Con jCalada\-ed bygdo'\‘fo@\:"ha 17 We ot

voinfall.
® Eva?omh‘oﬂ.
Deep Pex colobion.
() Runott-
Useful voinfall = Toted Roinfell X Avg. ok fador,
(mm) R
Ry J
Rr
L S
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Re= Ry — Ryv—Re -Rp
— Hese Behio facloy (%) Stanifiep tne postion of vonfall Used Ly blont (or Evepdironapirehion.

~Tls Racloy (7)) Wil be \ess for a wide. Sprecd voin f%dﬁna. Over the 1607, aweo. vothey
thon Scetkered woin falhnﬂ Over legt area,

— Useful Yai?[fau Con olso be ('Oul\d M\P\/\L‘(f&ﬂy og follewsg —
@ Be = 04R— 035 v I R>FBmm/ oy,

@ Re =0.6.8— 10mm , ‘\e A< 3?5 MM/W\DHHN
Where | R = fotad Rom{zll in mm/mmeN‘

o CIR (CONSUMPTIVE IRRIGATION REJUIREMENT)
— Mot Porhion of (ontumptive Use |Shidy hog to be Solgfied szbu 1 aoh‘an g Colledr

as CIR.
CIR = Cu—Re
A A
CIR:Cu— Re_
Cu [— = ~— A
- Re
M S B

**NET TRRIGAT\ON REQUIREMENT $NIR}
— That Brhion of Congumptive Use tshidy hag 1o be Sahig(ied by \wn'ao’\ﬁ‘mo ajlong, witv
\eadkma mﬂu»ioe.men\'/‘ is fermed ag net I‘m‘aaHzm requirernent

NIR = CTR + Le.achiwg mq/uivreme/&.
NIR = Cy — Re + Leﬁdf\ma }eq’wmem?/nﬂ-.

e FIELD TRRIGATION REQUIREMENT SFIRY
— Th adduhon to net irm\a.dh‘oﬂ f'b"&lluh’zA, FLR olso toKeg info Aecount Surface fo"uno@f losseaq,

FIR = NIR + Runoff Logs

**oFACTORS GOVERNING CONSUMPTIVE USE
OHUMIDITY : Higher 18 We hemidily move s fhe poder avelloble i e voide of alr ond,
hence ,lesey ig the Voporischion thexeb, Lesser e Cu.
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(M TYPE OF SOIL2Tn Case of Rrmesble Loil,wsofey evapormizy Easily witho vt any Obehudhen
og voldg are ey connedred henee, Cu I\ e mone .

(1) TOPOGRAPHY OF £0IL49n Case of Trrequlor topogrophy as Susface oweq ol freld expoged,
to abmogphere To mme , more exaperolion fokee place , hence Cu witl
ve, mo9e.

([WRASE PERIOD 29¢ the, Base Resied ks the. Same Qrop & Incseased, ten its Corrumphive uce
sl olse mereoge,

(WMEAN MONTHLY TEMPERATURE: 1¢- +he, overoge, tempershine 1z move ,more. igthe sofe of
Voporizahion heae more i the Concumphive Use ol +he Coop,

& U Congumplive Use ond effedive vainfoll for the Roiodg ave Showsn (or o Sawer o
ot Poakieuer \ocollon . The Reviod of grosie (s (rom 6 ok — 8™ feb . DeTermive. “NIR’
of thie Grop. Asc bming N [ for any Otrer Puspote except

tot of QW va\% Me evepoondpirition meed of the. Carop!
Trme. Gongumpbive Use Re. (ebfechve) NIR=CIR+ Lead\f"vg
Cu. (mw) Poin {oll C’mm) = Cu-Re +0
ock 16-24 33 2\ [
Nev 1-20 . a) 63
Dee 1-21 155 ¥ V&g
o 1-3( 188 &5 1855
Fel 1-a 12 1 (A
== 4\4.5mm

fns > Boge Period = 11O doyg

NIR = For )} day =445
110

= 3.7F mm/doy.

¢+« INDIRECT METHOD TO CALCULATE CONSUMPTIVE USE
— Cu Con also be found Empexically by Aplioning. Methads —

(DBLANEY-CRIDDLE EQUATION:I Stzteg baok the, menthly ClenQumptive Use (g given by ~

Cu=ﬂ’_|j~8’c+ 31]
40

Cu— Monthly lonsumphive Use n em.
K= Crop faor lohid (2 found experimently and dependg Upon Condifion of
Parhevlor Area.
v — Meon Menthly temperehioe )
i} temperafice g im °F ten, lontumphive Use ig given by,

Cu = KPE
40

P— Montly Yo oge of- Anuol Koy Ught houag Fhot Occuay dwriha it Peried

— Ok g mot Use im Indua.
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&. Dekermine the Volume of Wy vequized, to be diveried fvem the heodwork fo 1o

an orea of BOOO hee, uging informahsn given belord. Astume @0%. og the ve
Precipitabion to foke Cove of Me Cu of e Caop, Accume 50 7. effivien S okes
AppUcshion in field and T5 % ag the (onveyonce e,bb—vueﬂaa( Ub, (ool .
Menth Termp (°F) °/s of Qunghime Roimf=ui Crop fackor (W
Hourg R(mm)
June Y0 39 35 0-8
July 5 102 |08 0-85
Augquat 2 3.¢ 130 085
Cept Fa 84 us 085
Ok 9 T3 105 665
Nov 586 T a5 0-65
Dec 43 64 [») 0-¢
Jon 48 36 0 0-6
Feb 54 39 0 0.€5
Mareh, ¢o 28 0 070
Apnl 6a 58 0 0-70
Mcxy €8 58 0 O-f0
fng > Monthe Cu= KPt
a0
6 13.65
+ 16:25
8 \4-89
9 12-85
{o A )
n 6-425
\& 4.5
1 62
2 867
3 9.24
4 9.54
5 2-49

Totad Cu = \23.872% am
Re = B0%. of R =0:8D%X 5G8
= 44.85 om
CIR= Cy~ Re = 83 um
NIR= CTR + Leadv‘v\a

= 8340
= 89 om.
FIR = NIR = 8% =\¥8um
Mo &5
GIR = FIR = 1¥8 =43¥3uy
e 675

=b Volume. of Wolex veguized for Botohee crea ok the hieod of Wre Conod
=437, 33 X\&P X 5860 ¥ lof x 1578
= 118.665 M-m2
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§- The Mon |-h\7 Congumptive Use for- PaA&y oxre %W‘?Jn belo . Delegmine. fe fotol Gonsw\rpﬁve;
Use . Adso Compule Lot g o\v&. rmnH«\JZy Cy ond Peok monthly Cu.

Time Cw (om)
June 1-2%0 a?
:Y\A-lr -2 a%
August 1-31 Q3
Sept. 1-2D ai
Oct 1-21 25
Nov L -24 15
fing ;> Totad Cu= 124
— Avg. defly Cu=_Cu = 124 = 075 un/day.
Boge Yeriod \¥7

— Avg- Mo%kh\y Cu= 075 X390
=335 cm/rm‘n\%,
— Peok Moﬂ\'h‘\y tongumphive Use , Cy = &% um.

(D HARGREAVES CLASS A-PAN EVAPORATION METHOD -
— Tn thig method. | Bvapsiranzpindtion or Cu ts reldted +o PAN BVAPORATIEN by
Gondoat dermed ag CD’Y\Q\N{V\P’H'\'% Use CDQWCA‘W,
Euapotreagiviion (BT /e) = K Pon evoporshon (&p)

K= ET
Ep

—(Gnawnphve Use (ool K & differeat oo diffexent Cropg ond ig different for Some Caopp
ab-di {ferent Places ag it dependg wpon Caop growth Locskion , ype of Lol Stage. of
grovth of Some (Porfadar Caop.

— Tae Volue of g Constoat (g avoiloble. for different Cropg im Indion Qbo- Cantinent, henee,
Hris mekhod ig Qeodily Used Ve

—tere the ropg ode being divided nfo & growpg and the Ooggy- K s fixed acecwdim 3!27

—Heze Pon- Evaporshen Con be %xpaﬁmwﬂ?a dekermined by &hre.c}f7 Mmguﬁng e GMHT\&
ofy weker Lvaporvoted from the Stondond "Uags -A Pon.

— Tnig Pon s 1.8 m In dia, A5 am deep onds g botter (¢ roiged by 15 om obove ke §rvunds
level .

— The depth of Hie Wity in it Is Keptn ke nge of B um -TS am bebew Hre top,

— Thege valueg axe on fhe bosig of precige experiment
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l‘Q-m 2] A

5-7.5em] z

2bem

- 7

Class —A PAN

§. Bor Use n Hmamo\ves method, in readbect of grovp D \Wheot Caop f'@\lmima K olueg
afe &maacsﬁd.

°/s of Caop odfaow\ma Sesgion K :
() 50
5 0-08
10 D5
\S 0-\9
ao 0.23
a5 033
%0 LN
35 o-Ue
40 053
A5 0.58
50 0-65
55 0-F(
eo O-FF
€S 082
70 528
5 0-90
8o 030
85 630
90 0-60
95 0-60
100

Wheat (s groum, behaeen | Nov — 1S Marely, e %@ve, Re m e mdividual montig ove ag
fotlowy

Month Re ()
Nov 0°S
Dec 1.6
Jon 32
222 ¥
Mawch -
Peveolahon \otseg ane Mill Haae wghoutthe %—wwhm Peried .

MR= T0%
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Q\R = 1S%
The meon Uass A- fan Evopdrdhion fon- dxH» monthe o\/\e,?wen

MU“\“’) Gp_éc,mr)
Nov
Dec 11
Jon ¥
RbY 15
Marth 1o

Compule the “QIR’ for the Lhole Crop Pernied mdu&)vma ¥om of net Pfregowfw_a Requirement:

Q_“___é:é Time Time, uplp the md (&) s (6) K Ep (em) Br=Kep
(doye) t/p x 160
Nov 1-%0 IS ] 06 12 A08
Dec 1-31 45 39 0-44 1 4-84
Jon 1-2) ¢ 5¢ 612 ¥ 5:04
Febp 1-28 10¢ 18 0-40 \S 2.5
Mageh  1-19 (e 4 0.6 10 €-0

t = No. of dayg uptr the mid gpon of Concerned Memth,
"#Gq= . o} Cvop C,wwm& Ceatom.
B= Base Pemad =135

Totzd Cy = 31146
Re = 8
CIR = Cy - Re =2146-8 =22-46 em
NIR = CIR+ LA =43%:46+0

=22 4C um .
PTR =NIR =423.46 =233.5] un
o ¥
GIR =FIR = 3251 =44.6%w
Ne o5

Assurving 7om of woken (s anloJale— inthe field if 7em of woter g to be provided by Conod,
= 44-68+7 /(0.7 0. 75t

= 58 unm

e+ 30IL MOISTURE —IRRIGATION RELATIONSHIP

I’mgc\h lRe '
| \ /k\ Soil o7 Roobvoker
Zove. of So(L Aone

Aexolion Mmshnc Intermediate. Zone.
J g WTlcecwz

Zove of Rock T
Prackure Qmmgw Wolerzone @'mur\d Lyokey /«fme, /
l Zne of Ladurndion Cq'mv}h& lakey
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field capacity

| -»—\ Readily
‘_W~_ 2
w o Mo L Avdiloble wokey
33 i\ Avogy\oble _woker
P{l"n - —_2_-’_\\—1 Soil or root water zone
eodil
A\ﬂl'lot{& l Permanent welting point
\

~———

Non- Availoldle, woder
Time P—

Frequency of irrigation

i F.C %
b [d
T Readily avalable
W water
l omc
- Base period X
] .
time

— Te oler beowy the Weky teble ts Yo as Grouwnd Wokey ond obeve the Weker doble ig
termed og Lol Meleture,

— Tae Portion of 2ove of acrshion im WRdv wotg of Plontg and (aopg Rnetroleg to abeorb
the morghwe ov Ninente frem Wil tg fermed ag oil /ot Water Zove.

— When Woley falls Over the goound [eiter due o (ﬁggf’ﬂﬁo« or due fo yoinfall | o paod of
12 obsorbed i Huig 0ot Zone [in Zone of aevahion] and Hre reek flovg dovwn o med
Ground WXy dable. Under the odhon ofy G"m\fvhot
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eFIELD CAPACITY o Imme,dfa.\d7 aljer fhe appl)cp'-h‘ew of Wy Over tie gound a Cerfoim

omount of ey yelomn on e Surfaw of Sl brhicleg by mdeanlar
aftvachon ond by themicol \ooﬂd%%mpqrmhvely Weokey i odgorphion .
s Wokey (on not be eatily droined Under the adhon of 8”‘“"“:& ond i
Yermed ag field C"?““‘fj-

—Toe field Copacily i8 the 1Y%y CoriRrik of Soil aljer free dvaimage, hag fadden place or
Sulfjicient period (& -5 doys).

—Te field Copouly vel®y fuathes Congict ob« —
@D Avoilable | Capillary Laoker
(@ Non- Avodiable / hx/amo%opic Woker

(AVAILABLE/CAPTULARY WATER:A bart of Afeld Copadity of Woter wohicly iz attoched to the Qoil

Porhiclep by Qurface tendion :ﬁfhgt qrovititiovel foreer ond con
be Used Ly Plant for its g by Copillomly e +evmed ag
CO\P\Hahd Waker.

@NON'AVA\LHBLF/HYQRDSCDP\C WATERSA oot of field Copadfy Loty ok Connot be

vemoved by (Lap‘\\\mr’d'& of woote/ Plante, and fe wot

avou loble for 1te %%w\'bu e ¥ermed ag Hypgnoecopic
wokey

—‘ﬂncﬁdd CppauRJ wokew (orient Con be defived 0g the QuontiRy of WSy \ondv Soil Con
wetoin Over ity Surface aam'hg\— Frovity do tre §uonhfy of i Lo,
FC =_Weight of Wokey vebained in Cevtoin Volume of

‘ kS0l agoingt Grovy o 160
U—boeia\ml‘ of Some. Volume of &mﬁ ol

led axea of Soil be Ym* ond d be e deptn of voot Rene
Volume of Qoil in octzene =AXi=d m?

Dog wehe of ol in oot Zone = Volume ofy Boil, X dmy denaily of Seil
= dxv,

WE- of- Wolkey vebained in the Qoilb = B 7. d
Volume. of \tey = £ Ty.4d
Yo

0\29“*1 of Wakex retoimed in Qoil upﬁ fie\cl\ Copow)lj = P"‘/d-o\ X 1
1
W

9 (s oleo dermed ag folal Wctey Storage. Copadly of Qeil 3 Exprested m¥ermg of dephal.

Note :  Depth of Woker retoined tn 2ol v behvicen fuds wdter Gviemb

is ﬂ\ven B«I = (W\—Sn.)."(a\._i
W

F = wb. of Woter vetpined in il
wha@dwn Qoil .
F= %% Vo =Y. Vv
Ya- V Y-V
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F= Y
S

~The toted fiekd Copady efer Con ndr ke, Utilized Ly the Ploat, it Con exfradt Weker {yem

e ol upto on exFent | olfer dhidhy it Lecomeg ch«& , thig Weakey nkent g termed ag
Pex monent \«O(L'Hﬂ% boimt,

—% Con be therefore be veferied og e Water Whide (s aveilable to the Plaat is He
d{ﬁemce DQ PC Wokey and Peymanent WE(HY\% PD‘W} waker

— T is Known as Avalloble moichine, Copil\awd Wober or max. Storoge Copadly of Loil.

~The Riton of Availoble Molstwe ek, i most tadly Exvacied by the Blonty for itg gpouth
ie dexmed oz G\eadi\7 Avai\oble. Moighune

— 9% is approximakely ¥5-%0v, of Availdle molshoe.
* OMC{0PTIMUM MOISTURE CONTENT: 9t is ke molsiine. Gontent in soot Zene. balowr whick ndter

con net be m&‘\\y avoilable. or exfvackable o e Cropz
for ite 8%\»\’\/\‘

— T Wakey Gnfent follg belows OMC d\um‘v% e ggont Pemiod it affects the Produdivify &
the Crop.

«30IL MOISTURE DEFICIENCY 3 Waker requived, 4o bﬁn% Soil, Moighme tontent &6.0., gven il o
48 G Copady fe Collied field MeidRine. defieiomcy.

*EQUIVALENT MOISTURE:9r ie e Wokey reteined by a Sotuvated Soll olfey keing Cenbri fwaed
for 30 min by o force of 300 Himeg mone Hhon ok of- 8rro\v'1’ra.‘

-9 ig app%)dmov\*dy e«lwﬂ or Su‘ﬁhlr\y ke thon R.C.

— Hence, obj)ach‘ve, of Sfm’i%ah‘en f8 Hnet, Yrogahon Sheuld be Comned OWr ok Qudh in’rewolz/
{7@1\;&1&7 , So dhot the moldfioe, Corifent v~ 4he. 100t Zone nevey falls beloo OMC,

8 A Sondy tsom Qoil hold wolRy ok WO mm(m depth belueen field Copadly ond PWP . The 700%
depth of the Caop iz 20 um and fne allowoble depletion, of LYdx (2 25 L . Ve daily 1ncker
uted by e Crop {8 Srmm(day Ccu),Hne, ayeo v be 79y qoked iz L0 hee and ley con ke
divesied at 48 L/gec, The Q\&B‘ftﬂce, \'Tm“a.ctﬁbn a‘)‘)htc;h\m Uqg;&?/‘bj 12 4o Y. These £ no
rinfoll ond Opouad Wy Gonfslovhion,
Coledale

® Mlonoble deplehion depth belol u‘m‘ad‘a‘crw

® ueney of 9w gollen.

@mﬁpz@b’on C\c(éi(:\ of Wler

() Vol- & Wokey ted .

@ Time msv;iw_d to \‘m’ai»& 5 \iee 4oam,

fine ;> O Moishuae \/\D\dina CoPad’B of Soil =140 mm/m
Beptr’ of avot Fore = 36 um
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Moig fure Ho\cb‘na Capaci‘j of oot Jeme =140%x 03
= 42.6 mm,

=025 X443
= &% mm,

Permicgible. deplehion
®F’wes];-&enc7 of %ﬁaoh'lm ﬂgﬁ = A4 doyst =2 doyg.
@ Net- Woter depthr to e, Applied =15 = 3%.Smm fr 2 dayg
o0
@ Qu.anhﬁ Df Woker to be aPpu.zcl =€oX16x 26. 78 % (672

= 3.405 % o4 m2
=a-805 hec -m

@ Tme Reactuimd = GX104K 24.75
A8 X0~2 X g6 X60

= 18 h> 13 min,

& Aty Hon mony doys 1IN yow Supply WOk to Lol in Order Yo Engwre Suffiant \“'m‘aahow
of the, gpven Grop if,

) Aeld Cg‘;acﬂj of &il =as8vs

Q) Permenent Wilhng poit = 13 75

) Ponaily of Soil =13 gmjee.

Y Etfedhve epth of woot Zone = Foam

® [303\7 CO(\QWWP'HNQ Uce t)(l Woley (OTCM)P = A mm

Adgume, any other dote ot Given,

ﬁ;s:-r Max. Wokey SWmao Qapadﬁ oy aveiloble Moghne = A48 -13
=\5 Y.

Astume. Reodily avedloble Moighute = 0-8 of Availoble Moigfoe
= 08 X\S = \&A Yo

Deptn of Woter Stoved in oot Zame. bektieen £ ond oMG = N4 C(sv oM
(%]

= L3 X0 X b2
= 10.9% um.

Pmivﬁmy of 9W80h‘on -*46;25 30 = -1 dayg =9 doyg,

& 800 m3 o[ Woter (g opplied fo a feovmerg Mce {feld of 0.6 hee . When the molgtune tontent
M Soil falls 40 407, of te avoiloble Lxaley Letvieen e F.C (36%.) of Lol and, PWP (1572
of Ye Zoil Coop Combimohon Dekermine e fredd opplicolon elficiency.
The acot 20ne depha of Tee I8 8O wn. Acsume m=0-4

?8:*_\__3> > Max. Wokey g\'DWxSe, Co«padﬁ v avollable Mochye = (2¢-18) = Al

Readily available Moigture (or 8%\»\—\4 =AU X0 = 2
Depthh of Woller Aveiloble by grovad = Ws.d (RN VN
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P=Moym =2 —m =04 - 4y
5 26

(YJ Yo
LI XEOX (126 = &&aom
| &0
Volume of Wo¥er reguived for 8’\"0\/0“\/-"—’ b6 X104 X 8.t x (o~
= 5063.C m?
Na = YRz = 503.5 = &3%.
- 800

Q. Workewk the Torigohon Shedule based, on e Soil moicTise CoNcept U&ina {-ovo\m‘m.a
Mfsrmobion. Alse find the delia om the toted depta of Tymgohion 1doter requited ond the
respective dokeg of Irrighhion Wokey Supply.

@k’)"ﬂ?\: (b‘op g growon m an app%pm‘a!—e, L1l it o weehehve Loyey Bithin the fop tSm depi

ot S\,
(L)Nevymol Reot Rone depth of Caop ie 1.8 m,
© bUK densily = Y= (.35
DFC =\8%. , PWP=¥Ye
®@)Mpiefure level (n Loil (g fo be mointadn o not lecs Hhon 3/3 of ovaileble retenhon,
Qf)i‘zm‘aah"oh Wil then be done dver a dugahion sl & doy ok a Ovdfcm'h Pete of-Lupply and ok
Unifsom qate of advonce 15 ful\y ond just Gompenaole for the iemcy

@) Sotoing. (¢ dove on § Nov When the il molsiine Is ekt Juer qg-ﬁud @Fad in e Bitive
oot 2one,

) Ne edva weley i sequived for Le.o.a)n)na

@ Py the C%P ak the lohion the averdge e.\ropo\?mn&pi"rﬁ!n‘on roteg

1 Nov — 30 Nov 11 mm/d
1 Dec — 31 Aec 1% mmfd
1 Jan — 31 Jan &4 mm/d
1 &b —3% Rb 1.5 mm/a\
1 March— 45 Mowch 35 mm/d

Q) &-(awes'ﬁma & done. on or a.%AZ'Y 26 Morch.

M) There te”expeated and elpyechive roinfall of 84 mm duvn‘na 4 Jon— 19 Ton, oot doyg
mduave | 1ath Oniform fenciNy .

BBy e end of the Coop %meN Seaton only the min. walRy needed % be left Vs Uted m
e Yoot Zone.

fng > Max. Sbm-%& c;»pad\‘j or avoi\okle MolcTure or avaqloble retention = FC — PWP
=8~ =11%, .

Dephtu of Lokey readily ovedloble for 3%\,5\4\, = Y.d4 . (Pc—o™Mc)
Yo

125 X .85 % %;X 0.1]

1

11.89 un,

Water (snsumed frem ffm\- 1 Nov — 20Ny =X 2D
533%
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1 Dec — 2) Dec. = 1¥X21 = 5.4% am,
10

1 Jon— 19 Jon =A4-4x 3+ &»4-&}x14 =a)bam
16

Total Woker (ongmed wpto 13 Jon = 2.5+5.2¥ + 16 = 10.¥2 am,

No. of days 1o Conzume Iek\- Over oty = 14.8F — J0. ¥3 = 4¥5 doys,
a4 x\0-!
Heace , {ivst irmgedion Wi\l be needed {o 4 doyg Jyvom 19 Toa
Wotey mtiw'mal on A4 a5t Jon = 10,724+ 4% 294 X0 + Ax A4 X0~
= 1 F um,

Woker Gnsumed from Q& Jon Onwardg —

aBIM—%l Jon = EXAA = 1. 44 om,
\o

1 Feb - 28 Feb = 88X |15 =4&Qm
lo

1 Mavrch -5 March= 2.5 X325 = 8 ¥5am
lo

S=\4.29un >11.8F un

No: of dayg im mardh sequived, to Ceneume adily avoilable Moigfure
= N.Q% — 1 44-43 = 136 doyg .,
3.5 X~}

Hence, 9™ %”m'aoh‘on ' vequired, om |18 March ond the Woker opplied Loutd be
= 439 — 1]‘8# = .54 am,
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PREVIOUS YEAR QUESTIONS

ESE
8.Consider He folbown% dafa,,
Root 2one depth =2
F)dshn Nal‘ex Conten’r 5%
Z\q?l)en&\ =19 kN m3
pued +o the i) =

Noler \ogsL, due fo Bvoporation, 0~hd deep Percolafion = 107,
A‘ma of plot = Jooo m*
'S' d Copauty of the Soil will be nea”f{y 5

@
® |
t Q %
D37 % [2019]
fing :
@191 %

Raker \octdue to fvoporahion= 10 %
Remamna odey = 90 %

= 0-9X% 500
= 450 m3
De.p\’h e(l Wakery = \lodwme
Area
= 450 = 0.-45m
1000
Deph ef- waley = }4 d‘ E?C — Motshuve Come/mj
(A
0-45 :%x‘“ [F-¢ —0:05 |
F'C-: 19.715 D/o,
8. The tnsition a'maaon between Unsatuyaked Zove and Sodurobed <one 1S called,
@Cap\uo\?;ijmnﬁc
® Waker
© Yodoge wokey Zone
@ Co\n(%m ng bed [2020 ]
Ang s
@Cap\Ha Pa'm e

"d
illa Treated a8 a bowdayy Gndition rahng He Woker
&(Xa ?ﬂa &ad Zote’) frow UnSai‘L)@mffed Zone. . epernng
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8. The Tnteng o§ T

fng 2

43

A.Congumptive Use wefers 1 e los of Waker a3 a result of
(@ Bvaporyakion ond Trongpivabon
Cmp Wober Re,ci/v(%m&nb,
@) Eveporalion ond MfilRrokion.
@ E\rapomh‘w and Tyonspirabon, from Cyopped oreaq,

fns ¢
@ Bvepevabion ond Taonspirabion, {rom Gropped Avea,
— Condumptive Use of Waker yefers to waker thot ts removed fom a
Waoleyshed. by evopsirangpivabion ie. evoporohien ond fvonpivadion.

GATE

8.The Commend Area of a (xnok grains Only One Cyop ie Wheat The bage, feaiod,

of Wheat is 180 dayS ond its “ofal \dalex Re@m%ment, A is Abem. %-the

Conal disdharge is A m? /s, the avea ,in hectares , vounded off to %h? nearest
Tnfeger, It Cenld ke Trigoded, (neglecting all losges) ie

[ 2019-8hify-1]
fing ¢
B= 1a0 day
A= 04 m
D.A= §.64.%

= D= 23592 ha/m3,
Sofor Amd/s waker, avea will be 5184 ha,

on for the Khooif- Season is 56% for on irafgotion
Prjeat with” Culhvoble Commond avea”of 50,000 ha ,The o\ushav the
Knamf Seodon s JOOD hedhare/Cumec . Altbming Tyonamisdiofy loss of 107,
the requived cl&chawaeﬁn Curmee, upto tdo déeimal placee)ak e head oy

the Canal ig [2018 - Shif-TT |

.Afre,az 56,000 ha.
Area Undey Cudhvahon = 50% of 50,000 ha
= 35000 ha .

Du\ﬂa = frea

Discharge,
=>‘D\‘Scho\frae = 25000 ha

3066 ‘(\Q/Cwne&

= 25 m%/_@cQ

= Rec{uimd D\‘&CMC\Y%E,‘—” a15 mg/g, %(0% frangna'cgion, Lose :&5}‘
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§. The Cultugable Commond avea of a Camal is 16,000 ha. The area gyona Only o
Crops-1ice in Fhe Khaoif Seassn ond Wheak I tne Robi Seatft The, defign
diccharge of the (onal 1s based on the mce Requiverments, Whidh has anv
ingoted avea of 4500 ha , base pexiod of J50'daye and della of 120 am.The,
Maximum  Permissible irdgoled axea (in Wiac) for Wheok, with a base Raied of
10 days ond deltn of B om ig , (201 — Shif+-TL ]

fng s
Fox Rice
CCA= 10000 ha
B-P= 150 days
A= 1320um=|9m
D= BPx8&&Y
A
= |50 X 844
3

I

996.933 ha/md
Avea T"m‘%ared, = 23500 ha
DQ&‘W\ Digchmr«a(; A500

996.943
= aA50%% \mB/QQ

Py Wheat
B.p

|20 days
A
D

90 em.,
864 X120
0-5

Avea Ifzrxi%afed = DuJ-H X Dedign D‘\gchavae

= a873%.4 X A50F7
= 5193.9% ha.

iwnn

I

S8c—JE
8. Which One of te following. is not @ Couge of Woder 16gging <
(@ Excess Tapp{rna 0]-*0"“6 C:’?;’Md nokey f BY"G
(B Excees Reinfall,
©) Prequent Toxigodion
@ Righ Woker foble .

fng ¢
@Excess Topping of the Gound Weker,
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A.Available Morsture is the chﬁamnce, W waker (ontent of Soil behween field
Copaauiy ond [2017 — Mcfmngj

@Gpavitadional Water

Peximanent Wilting point,

(©) Satuyahion Copad

@ Llhmate Wilting point

3’

i @Pewmanemk L\S'\\Hng poin,
Q.L\\ajvam‘ng done Paior 4 the &owma of the Covops e called
@Kox wakem‘ng

[3017 — Evening]

@ Paleo 1%1‘80&\‘071,\

Bins ¢
@ Poles T .
—Tt & done to powe the ld for Sowing and to add &m&;\qent
W(EO&N\’E o the il bhidh wob&d be r@clwmd for the initial 8mm
of the Coop.
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CANAL TRRIGATION SYSTEM

The Brvhve dishibudion Systern from tue head of the Main Conol to the o%n‘cu&ﬁl.rala bield, i
divided mto {-D\knw'mé 3- Sydiem —

® Primary diehvibubion Bysfem § Maim Conol ond Byonch Canol}

A Secondary dishib LHon Syekem {Maj'ov by ond Minory

Q) Terhany dishribubion Syslem § Welter Gurse and fild Chonnell

Nofe: The Above hq(—eﬁmﬂ Monmamexnb ob, Convey\'m% oand, g budr\‘na Weler (2 Colled Worabandr
Sygl—em.

— Py following thie Worabondi Lyatem e tum of- different farmerg ane fixed to st Dail
Wakey e not SVP lied o o Lingle Parmer. Hence , veducmg Lo22ed and ollowi cha‘vﬁ'on
P "9 ? ¢ "G °eP
of Woter Under Precgune,

*¢ CLASSIFICATION OF CANALS
— Claggificaliom of Conolg con be done ag plows -

@ALLUV‘AL AND NON-ALLUVIALS > The Conolg WWien excavated r\’l’\'mv_a}\/ alluvnad il are
CANALS colled ALLUVIAL CANALS.

— Conclg in Suds aveonp Ule e Wotey %’YDW\ divedr rrigehom irn gohom Ing¥esd Qh_ 3"07“0%&
\'m%ao'(-\“om ag 7ver n alluval il hag ’rendemﬁj Yo Ur\ox\ae, ihe waker Courge.,

Note: The Soila (hida are formed by Conhinueup deposibon of Solidg from ’run'nkn.?f Lokey (river)
’rhqro\ﬁh an avea Ig +evmed ag Aol Loil,

— Hard Poundahon ave %e/nefml!y not Availeble in g Kimd of Soil.

~ Conolg excavaked Mrough Non-Alluviol il § pamed due 4o cﬁs‘m‘\‘e%rrdh‘on of 7ok in
mountaneoug egion | ale termed ag Non-Mluval Conolg .

— Havrd founddhiong awe 8&”"*’”‘1\7 avoiloble im bug Coge,
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(ON THE BASIS OF ALIGNMENT OF CANAL
@WATERSHED CANAL/RIDGE CANAL

c/s ‘ RL=165m RL =200 mm
¢ .
RL= 150m
\RL= 140 m
River | RL=120m
River 2

— The Conol Which 1g othcd aimr\& auny Wakevahed, orﬁdcde, Une ig colled Wo¥erahed Conal
or Ridge Coneld.

— Tae Nokuwol Uimitg of Hre Cemmond, area of Such traigotion tnonnelg vwolld be on elther
Side of He thonnel.

River 1

165 m

— Aligning a Conol § Main oy Bwnchsfaim% tne midge e encuveg grawiy Wﬁc&o}ion on botu
Sdeg of Conol,

— Qince dvatnoge axe ol 3 avoy {—u-om Yhe fn‘daa, also c(”roino&e, con Crosg O Coned, hence
thewe iz no wequinement of (a0ae -dvainage Work e Hrege Conal .
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— I} the Wolkerahed s Poaggin Hn%v.élm V\'\\o%fas or fowng  the. Conol moy have to leove e
Tidge ov Waoterehed, for Sorme distonce.

—Te depression in the. ridge Une may oleo vequited, Congfrudion of “Vicduckg > or Siphond
to maintain Cenol RSL |

®CONTOUR CANAL ¢ The Wolkerghed Concl Connst be. Provided, tn Case of Willy oveog. SMQL,
e (ondifieng in hillg ave vasHy different tompared to Plaing birre
iver {owg im Volleyg hence, »Z i3 roF boeable to olhgnaclv Hoe (ol
a.lory\a Hhe "n“d\%e, Une..

— 9 Sueh Cendifiong Gonbour Conalg ave provided ohidv ane oﬁ&necl 010!/\3 fhe Contour
except for <a&v"m8 e w_%w‘"md \01\%31\1,\1\“7\0\, Uope, of Hhe Conel.

—A Conbouyr Conol Con %*n‘aoi\'é, On\y One QUide Lecouse 0lea on the oter Qide e ove Hﬂaher
\evel .

— A2 e dvptnoge flow ig oAways o&rnxaL.\- Mﬁl&; o the Cbn*f‘bwy,&uda Conelg algp meet
olwima:., i beheen hence , these Lanalg oo mcLui“recl, Caoae — dwoina?fe, RLLUNS

—Since, Sloge of Mver is much Leeper thon (anel ,the Cenal Surroundg mone ond mowe
areo bebuween itgelh ond te mverr,

RL=3000 m

\

©SIDE-SLOPE CANAL%A conod \aidn, 1= aligned ok might Angle fo tne. Contour te. along the
Side Qlopeg le +Qz;m3.vc\§ ag Side &'\o\oe, Conol

RL = 4000 m J/
- < Notuved
= EY.
RL= %600
Side Slope.
Conal
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—8ince, nofivad dwinoge alss Jlowe ok gight angleg 4o Gontour it never meet thig Canolg,
Hence_ No cvoss —dma‘na?e, WoK 1& mq(w"m.d, m Hug Cade
‘TERM[NOLOGY
DGROZS COMMAND ARBA ¢- 9t g the 4okl Area, bounded Within the irngohon boundosiey
of the Prvjechs Whida (on be Econerically irngoted, ithodk
Con&‘d@n“fr\ax the Limitadiong of- ¥he Quontiy of Avolloble
Weker,

— 9% ncludeg both Cuhveble 08 well ag Yn-Culliveble area.
ex > Reidenhed Area,woodg , Bved Aces,

(DCULTURABLE OR CULTIWVABLE COMMAND ARFA S Tt \g we pork of ‘GCA’ ond maudes all
\ond of GCA on Lkida Culhivahion 'R
Posaible.

— A ony 8&\121\ hwe , ol the, Cuthivable lond mays not be ac'ﬁally W’aﬂfid Under Culhvehon,.

—Hence , CCA lsf\w\‘he'r Anded o two Cxx\‘e,zaom‘eg~

@ Culbivokle Porhion of CCA.

® Culbivoble ond mot Cudbvaed porhon of CLA I oksence of any Aeltw , CCA may be
asswmed, to be 2% of G oA,

QDINTENSITY OF RAINEA LL%SEAS\DNAL OR ANNUAL}: The entire Culhvaked Poston of Culturolle
Command, arvea 12 nat dedined 4o be
ed ar 1 dme o awid intendive
\"D"ﬁa»q-\\‘cﬂ ak o Porhadory Awea,

— A2 it may Couge \nwmfm & Ule (/bokvwz?am goimxﬁ ond, o\ompness(wwc&v poorvote
Woker barne digeage i a P&'thmld«')’ owea) ond vequived high demend of Waker.

—‘qul h '\'VU\} rquoun) On\y O gmou '/o O(\x CC/A e b%l#a,ht UV\dCr 977{6’0\‘1\07‘.

—Thig % age of CCA fo Le Trn in a Seasom /Annuol, i¢ termed, of drrigsTion. for
Mot Leadon o Pavh‘c\/\lafar yeaw,
x 3r T0T for Kvonf = 30Y.
ToT (—ov Roky = 235%
Hence , 9n cloove Case Annuel 101 = 30+ 35 =65 %

— The onnusd TOT ¢ Usuolly j'a\md fo ke M e Tonge 40— 60 Yoy bu is Aeg\red u.ph)
\&0 —\@0 7+ by Cuhvohvx% Lo\vaav Parra 6)5 CeA with mose fhan One Cxop im a yeor.

@WNET AND GROSS SOWN AREA:9M Some (oteq, hoo Cropg in hop Seaton are gavwon, dusi
oo Particar year dn fe Some areo hence , Cudn on au
will be. Som moe ¥on Omce dum‘v\a e yeor.

— 9% tue areo ¢ added tv area |Whidh is Sown Only Once (ner Sown ared) itie feamed ag
Goves Yown Avea
Grose Sown Avea = Neb Grown Area —+ Avea Soan, mare thon during Some.
eay.
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WNET AND (ROSS TRRIGATED AREA : Tne Ares Wik ts T

Once dwn‘na a year {¢ colled
“NIA’ ond When to HUL adea ie added, “Fe areo

Tyrigated, more thon Once Grose Imiaokd Area i&
G)Mz&med,

GQoss Tmrigoked Avea = Net \""nfitac&ed Area —+ Avea Ivm'ﬁo}ad Moe than Once
VWDARFA TO BF TRRIGATED ¢ The aveo Propeced to be ivw I ony Ome Cyop Seacom or Bver
on yeor & colled Avea 1o be \‘“rm‘aoked.

AT = TOI X CCA

@TIME PACTOR & T Check, e Cose of over T

80h0h leading_ o W oker \
Channelg one not allowsed 4o opexsie on
Sentom.

Fin Saﬂl"nﬂj ek,
e dayp Atm“na any Coop

— The vohe of odfuod Ope:rah‘na*h‘me. of thonnel to the. Caop Reated, s Colled Time. Tocor.
@INCAPACITY PACTOR((y) ¢ e Copa

ci?s fackor for Conol fe the vohe & He meon Supply
\edharge. m a Conall clm'\’na b@\‘oo\, o it o\esfanad, fuddl
CpPo&jTj dig dhomae. .

Cy = Meoa Discharge
Degign Dicchozge

— Qince, Conol have 4o run almost to fralr full desigm Copacily dum‘na Khamf Season ,Cy ig
CLPP'mxl rnokely 59 — 0:35.

— Hb»oe,vt'r’ Lnce Woler wﬁg[/w%men\: reduces m Rabi Qeacon Cy reduces o aboud 0.6-0-F

X)FULL 8UPPLY COFPICIENT/DUW ON CAPATTY? 9t je the. design duy at the heod sf the Conal

—9% Can also be defimed, ag no. 6f hecraren
ak \ts heod,

of aveo %m‘\‘aob\e, ber Cumec of Canol COPO\O“S,
Pl Supply Cooff/Duty On Capacity= Area 1o insigated duing, Base Reriod (B)

Degign ?ull“disdnqraef’ at the heod of Conod.
O NOMINAL DUTY 2 9t js He wohe of aven, achwolly (3

bY Hoe fame:r bo Hhe, meon &w‘)p\y
Aﬁsdmwae, f-rom the ouel of the dig {b\/&‘ahy over the Cvop pex od .
for 2g ‘-
QaAfrm to be \'T’n'acd‘&d =A
Crop benod = 150 dayg
Time Factor = 08
Rele o(i&upp\y = & cumec

Notw nod buhat = %QW
1%0
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51

O INTENSITY OF CROPPING:O is defined, ag vihie of- Guoss (ropped, area fv Hre et Cuilivated,

aveq ,

K= GQuoss Coopped Avea
Neb Cultivoded Avea

se[F|XING THE DESIGN CAPACITY OF TRRIGATION CANAL.

— Tn Order to fix the decigm CopoaiTy of-Canal  all the UiKely Crope thot Wordd ke Sown inon
areo s to be Conidered,

—The feok rofe of Woter ’regtu‘a%me,n\: de ol the Coopg in each Seoscon dra yeor Is Gorrputed.,

— PeaK wle Corregpond to Kor Period ond Kor dephia,

The. Canal QO\oadKJ ShoWld be de’v{c{e/n\? ) f\d%ﬁ\b Hre mox. o‘— Peoch demond., O\TOM the. Caopga
et awre, mﬂ/m\mad to be \‘mﬂ‘adﬁd obony One. +we amomagt oll fhe eatomg,

Note 3= 9n Order to g Precise weandt e intervol of onolysiz owd be og tmoll os Pocsible.

—G\ene:mll.;,, Cofewtobong ave dome for Mom thly waker veguizerment ond the vesulkts
inaveosed by ad-as %s +o accounl fw Po oK, Aemm}‘

&. The GCA of a dithibubory iz 60006 hec, 80 7. c% Whidh te Cultutreble | the Idlenaily of
977\‘aah‘o‘n &vr Robi Seatory 18 50°% and thed of Khomf Seadon (g 45 7. ) 16 the ag. c\dhj
dify” ok the heod, of dishibiiory I2 8080 hee(Cumee for yobi and 00 Yee/cumee
\(h(m%f Seatom . Aind o Hae diec] chge Teq/\»—i’r(d ak ¥e heod, of tnie chs’?r{bu:\m'a from
a-vem%e, demond Congiderohon,

Mg 2 GCA = 68000 hec.

ToI for Rbi =50’/ ond for Khonf =85%

[@‘“‘h:l()mva ]P\m!oi =2a600 hec’/c,umec
[@"&‘D wg} Koo =200 hee/eyme .

CLA= 08X GCA = 08 X 6060 = AR0D hae,
Aveo to e Wh’%a}ac! n vobi Leston = 0.5 X 4800 = Q400 hec.

=» R Supply Ooe;bbh&‘ent = 035 X 4800 = 1200 hec.,

Woley RA%LJ%’ZQ\,Q} heod QQ— e d&‘é‘;h\oﬂﬁ)g to iw‘acﬂl
vob{ = 8400 = 1.3 Qumee
adod

khcm§= 1300 =1.9% (umee
YY)

from avervage demoend Considevshon, da¥ey mﬁ/w‘wd,o} Hhe
heod of dl‘&\'ﬁbuh%a =133 m?/sec.
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Q. The Culltvoble Commond oreow of o Woker Course (g 1200 hec, TOT of Sugortane ond tateok

Crops owe 4D %s ond 40 Yo rmgpczch*«e\y ,he & for e Cyop ot e heod a% Wekey Counrse
are ¥20 hec/Cumee ond (R00 hee /auimee Tegpechvely, fvd the diccharge reqwaed ar the

head of Wokter Coumse, Debermine Hhe decem of OuHed ConQ\‘de"rin, o Hme fcfor of 68

Png 3> Discharge we_c?/ujoememt forr Suaoww—ne, = 12060 X80
160 X ¥20

D{sdnmfae_ requitement {or Wheok = 1800 X604 = 0.886 cumer. .
850

Digchox uired, ot heod of Courte. = 0-248 + 6:266
K" = 6.5394 m¥*/sec,

=0388 cumec .

(i)S\‘hce,, &maavccme, ts Pevenniod erop so, it 1aill qreﬂ/uim weker fr olmott erfire year,
Q) Degiom diecha = 0.59
g discharge = 0594
= 0744 cumec.
Note Kow Pemsd or Wor dephh

Qugovcone, 3 weeg  \Foum
Whaet 4 weeky 13.5um

De= 864.» = 864x3x¥

]

1067 heefeumee

A \F#
DQ = &GCLB = %é‘! X4X'¥ = \:Hé\ h&c/cu,mea,
A 12.5
Qg = 8340 = 06:93 ond , Qunest = 480 = 0-2¢F.
Jo&t 794

S Totd = 082+ D.AbF = 049 Gumec,

8. A moin Conol, b off fakeg from o o

g TeLervoiTy hag to irpigste Crope'm a Cerfoim
Coun hoaving. 3 - eaton in a year.
Dot for e nm“aakd Cyop s Aven ag below —

@) And the disahor: 'o’r&i/b-‘\rmd/ otthe Wieod of the mein Conal tale

na*ﬁmer(w}'w to be 0F
® IShot 2hould be e quoss &hwbjo Copacify ofr Teservoir
Acatnn

aJ Gnveyonce Loge to be A0 7 , eservoir 1oegee due to Evo?afmhbn ond obeowrplion

Yo be |\
Name of Cvop Cvop fevtod Aveo Tvad Duby ok the heod
(B dayd) im \ec. of Moin Q&nak@\ec/a,umea

Q) Sucao\veone, ago 215 630
) Overlopp 100 To 630
() Towsow (Robt,) 150 4800 16060
@ Rajor (Mongoom) 1a0 5660 A&O0
© \!eae:\'able;z (Hot Season) 180 350 F0O

52
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P 5> (8)g =35/20 = 6'S aumee
(8) overiop= /620 = 011

(&) 5 = 3

(Q} = A

La) = 05
&”‘UL\H\’QJ ,(m, eoch Qeogom —

(@ Hot Seaton = 0.5 + O\\ 0.5 =111
(6) Mongsom Seqgom = 65+ 4 = a5
© Wintey Seatan = 05+ 3 =3.5
ok the heod of Conal = 2.5 =5 (Cumec,
e uived, £ ¥
Note 3 The cbove Velutg con be increased by 40~ A5 7o to dind Peok digalonge..

Rot(®) > Ve =(05x380%86400=14:09¢ mm?
Vo = 0.9%

V3 = 3% 130 x 86460 = 211 mm™>
Vp = AX\R0 X B64dd =A0-F36 mm>
V@L = 65 X \Ab X84400 = 530 mnpP

Tota Volume vequited = 70-0F M—m?3,
Gvogs Volwme= T70.07 X105 =
59X 0:9
8- Monthy Woktr Requizement 8\1«((&;; e given below for Varioug Covpg thod are grdvem in a
thcu?@v oo, A Regervolr (e pfroposec? o ke, nghucted o Csmmend. on ares Q_G“/M Yo
1A% 10° hee.
— The Varoug cvops ose Paddy ) Grovndmids, Mofze , Cotton , Sugorcone and. thillies,
— The avea Under |m8a’n"0'n of thete Coopa ave 8«0\‘n8 fo be AD% 8% B V- 10% (67 12X
o} Ceramond yesp
— Deterrime. the. onnuol 8o wivement for the vetervoir agsuming Conollowes g 257
of heod dischorge, ond vesemoly’; dead. Uoroge losser ave e ohgro&g (ppowﬁ
— Mgo % e Chonnel Copaai @v H\e.aGn? Potteary .
— Assume. Sufloble della Ishicdhh g not 84\/%

30.8%1 mm?

53

Freld  Tangohon Reqw ement (FIR) om
MonWn Paddy Gaound, Nud | Molze Coltion %upfmr&m e ChillUeg

Juwne 19 a6
Uuly 6 =
Augusk ¥ F

%“b ) € B

20 3 4 35 a4

Nov al [3 \5 8 A4 8

Dec 16 QY al 13 16

Jon aa a] A3 2 )1
Felo 14 14 a5
Mavth 3¢
April 40
Mo\;/ 50
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Ang 3> 1.2 x5 hae.

Avea 4o be i"rfriaokd, for eadn Crop,

Casp A B C D £ P
Tol A07. 5% 5 Y. (LY LYyA 27
AT= T0TI X CCA 44000 6060 6000 12600 12050 2600
(hee)
Menty Waker Requived in M-m”
June 45.6 31
Jv\l)o h-4 89
ek 6.8 g9
sé:;@ 9.9 72 5612
Oct T 8 4.8 aa 264
Nov 509 2.6 9 9.6 To.4 7. 94
Dec 9.6 \a4 5.2 a1¢ 5.76
Jan 13-4 126 376 28-4 3.9¢
Feb T-4 6.8 30
March 42.4
A\)fn'l 48
May co
Tot=l a\@-4 34.8 37.8 84 334. 82 26-9
Totd Volume Area= T3¢ 70 M-wm>
ot Ouklel,
Volume veqd ok Conod heod=73¢-71 = 982.3 M-m>
6.15
138 Stp Requioment = 3833 =1309.F M-m?,
(\ Yoﬁc CL 075
Tokd o). o[- Dizchore
Woker wegdlvegd \n M-mé
Month Water Requived, ( M'mb) by all Cq-r:jf)z :EglCO|~ (8)
+Z of (L | Wkerval
()t Gl (¥)]  in days.
Col.(3) | €oV.(2) | )(3) | () | ol(5) | G\.(6) | Col.(F) | ¢ (€) Col.(9)
Jwe | 456 3.3 7¢.8 254
a'vly R &9 2A-8 0-735
udk | 16-8 84 5.3 68
A@{* 9.2 T4 0:613 | AT-OlA 090
Ot 7 2 I8 48 44 86y | Ch-44 a-b%
Nov | 504 | 2.6 9 9:¢ 504 | 793 | V%0.93 4-%¢
Dec 3.6 \4.4 asa | a6 5.7 | 76-56 Q.469
Jon 12-2 136 aT-6 | a¢4 | 29 | 837¢ a-vo1
Fey 84 1€-8 %6 53. 3 1.97)
March 4%.3 4%.3 3-293
Aprnil 43 48 1.6
May 60 go 1.925

54
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The Maximum Velue,ouk ofy ok Hoe disoharges in Col-(9) 8 436 M-m [doy.

= 4.3¢ X102 X 04
24X 60 X 60

"

B50.46 cumec

Agsume that the ook demond of Hhe Mentn i 1,25 Hmeg the Avevm}e Demond,
Then ,the Poald demond 6f- the Mogt c\emm&m& Month = 1.25 X 50.46 =653.25

Design CaPacjlg of the eutlet poinb =63.25 m?>/sec .

*LOSSES OF WATER IN CANALDusINng the How of Woter e moin Conad, to fe. oubet
ak the heod of Yhe Woker "Courvze , lasker g lose eitrer

b ovohen from e Surfoce or by thae
sz‘mma s} the QLhonnel,. ge&?“‘a@ \ﬁh’

Evopovolion Loss

S A

Seepoge
(4 logs .
{

B
/Qw — _ ’
— These losseg mow exlend upte tne Onder of the A0 —35 Y. of Woler divertrd tnko the
main Coned

@EVAPORATION LOSSES S The, thokesr [oek by evaporoton (e 8mamh7 Very. &moll ag Companed, fo
Wokey loat by Qeqm%c,

— Sk is in Omekr of -2 %4 of foiad loses,
— 9 depends upon Wexo‘mm7w\ﬂd Ve!bodhd, ond hunw‘ab‘}}j ok a. Pootieudar \oesRon,
— Thes e’ Gomeg ouk to be move (’vrmzspono&vl& o Summer,

©SEEPAGE LOSSES: These losgey ave further of 4so hypes >

O Reres\ahon
() Abcorphon,

OPERCOLATION 2 9y Pexcolobyon, there exist o Zeve of Gniinuoug Sofuvdhion from Conol 4o Hhe
Waer toble ond a diwed flow 18 ectebished .

— Almock oMl the WBoter logt §7m the Conol Jomg the Ground Weker falde .

— The loss of Wokey dependg wpom the. distance of e fop Leler - Quaface level and level
of e Wokey teble (W),
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Fully saturated
soil (8=1)

Pesreolobion

Saturate
one

4 L s=1
AV AV AV4 > 4
/ = \ — — Eud ]
5=1 Capillary water zone
Unsaturated zone (S £ j)
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(DABLORPTION: Tn Aborphon . a dmell Lofursted Zove, exick avound e Conal Seckon and ig

7

Quryounded ‘oy a_ 2one oe olecmag»'nﬁ Loduvohon,

— Above Woley table there olgo exict Zone of Capi\\om& Soduroion

—Tn thie Case,vate of Hore depende upon, the heod o} oker in Concd (W) and, COPH\M,U
head.

**FACTORS APPECTING SEEPAGE LOSS

D TYPE OF SEEPAGE
—% 9} Percolohon losseg one. mone $ if abtorphion  losteg ane \ess},

@TYPE OF S0IL

—Tf Loil ig Permeoble, osseg one meose oz lose wold be due 4o PemoloHem}’,
If Soil ig Porous, loseey ave less §Ag loss LWoNd be due to Abgorpion ¢

(DCONDITION 6P CANAL
—9F the (onod 12 mew, it i Unailted and ol the Voidg of Qoil ale open. Henee, Seepoge
Aosgeg one oberbed 1o be. mene Hhan old &lted Conod IShose voide ane cloged,

@ AMOONT OF SILT CARRIED BY CANAL
— The Move the GiF, mose the Unodﬁfr\a of the voidg, lesser are the \ogees,

O VELOUTY OF WATER IN CANAL
—Movre, g te \fd,oma of Wolker, lecger ¢ the Hme avaylob\e (-w &&Poﬂe, hente , lesger ane.
the \otses,

WDSECTION OF CANAL
— Move the Welted Punemetey , MOR aTe e &eepa.%@\ogg,
Note : The (honnel losseg Con be Computed, e,mpfﬂri'uxﬂy ag {o\lowe i~

%3
ng=_1_(B+y)
@ A4 200

Lvhwe,
A§ = Chonnel losses in Qumac&/Km lem&Ho o | Chennel
B = Ded widt of the Uhannel in metves.

y = Depiin o o ()
© Ag=19. g%
Wheve

AQ.: foggeﬁ imn Cumecs ber willion SCi( m Of welted  Perim eker.
8= Disdharge in Cvmec .
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PREVIOUS YEAR QUESTIONS
ESE

& Ina (onal Twsigobtion Prdjed, 767, of the Culfurnble (smmond Avea (CCA)
Temoined ithoul™ wakey during Khanif Season ond 98 % of (CA Remoined
withouwr woter during Rabi Seaten n o particular year, Rest of the avead acrb
imgaled in each cxop “«eggech‘vdy, ot is dhe. intendify of Trrigahon {ev
te’proieet in that yeor < [2009]

@2 Yo
1Y,
©

66 %
@ 58 %
Rng ¢
©&%\§% T N ;
— In Khan 080N m%al'ed vea = 100—76
’ = 24 %

—1In Rao Qeqson,lvm‘%a!wi Area = \20 —058
= 42 %

2 Totad Sn’re/r\g‘\bd = 66%.

8. A Persion Wheel with an averoge &igc&mrae, of 230 Uha/mnm rngates 1 ha
Wneat Crop in 50 hours . The avexage depth of Trvigadion Wil e nearly.

@4 am
® 5 um

@ F om ELZR)

time = Area X Averoge Depth of Im‘%ahon

= 230X \0"2 X506 XED < S
4
10

= 69%9un =Faum,

8. The, dlechar ufy ReqWired of the Ouklet 1o Im 2000 ho. of Sugorcane,
K@?ﬁm% i oy P

hoving a mm od a Kor fered of "20 days is
@am/s
B ) w/3
©20 m>/3
@6-20 m*4 (3015 ]
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fng

" @a m>/3
— Broaiived = 2000 X (04 x 173 X (52
weqpived 30 % 24 X 2600

= AmYep

GATE

QA field chonned nas Culivable (ommand Areo. of- 4000 ha The \n%lzm
vam and Wheot axe 30 % ond 50 Yo weQpechivel hae Koy

iiyg n fur
Kor depth 12 umgy While Wheat tos & dqx/g 1’5 e, The,

Period o
digchong c (m A weftd in the ﬁdc\ chonnel 12 Lnpply Waker to the Commond
avea dumna macé s [3015, Sf+-TT |

fing :
Qrom ond Wheot ane Rabi (ompe . Wence , both axe grown in fhe Same
Pexiod.

Diecharge Requived for gram,

Q=5
) >

= 4bO0 X 63 = 0-463 m%3
B 64X 1§
6-12

D\‘sc,hmrac m?/ui?ed for mheo(“,

By= Az
Dy
= 3000 X605 = 094 mg/g,
B6¢ X (8
b-\5
Totod  Alacha &= §+ 8
Y%e‘ = ).4a% ng/s
8. The (apacty of Twrgakion Syslem wequived fo ivrigode Caop X in 36 hectones
o ooty of rmgton System req B e XS

@ R} 4/
@ 64 L/

@5 //g

59 ESENOTES.COM



fing :

B 6% /2
— For Gyop X, PeaK ke of moichire uge = Smm/day
Area = 36 hectare
= 36 X 109 m?*

Discharge. of Pump = § m%.

Wober Stpplied by Pump in a day When WorKs for J0h in a day with
15 7- effitiency,

Ths Velume dhould be, equad 1o Volume of Molsture (ses per day,
V=4 X 10X 26D0 X 675
=5XI0> X 26X (0

V=8 x (10X 2600) X 6.75 m>,

#& 00664 MQ’ q
6666 4/5/

£F 4/g.

8- The Cukurable Command Area foro dighibuted, Chennel is 20,000 heciaves,
Wheot ig gvown in the entise area and the intensity of Tmgakion i 50%.
The Kor Psind for Wheot i 20 daye and the Kor laler depth’ te 140 mm. The

Innn

bublet discharge for the dighibuttyy &novld be. 2007
@A-85 m>/s ge I K4 Lad
B 3-al m/e
(©4 €3 v/

d)5 a3 m~/s
Bns :
© |
— Avea to e Trrigoted, A= Culfurable (ommond Ara X Tntensily of
Trrigobion
A = 0000 X 0-5
= 0000 ha.

Ko Pem‘sd, t= 20 daya
= 30 X 86400 Lec.

Kor Waler de{)\’h =% d = |20 mm

= 0:ldm.
Wakey Swpplied oy Adghi bu]'quaL i \grx(?ﬁm'od :: Mﬁdre%ﬂmd by Ciop.
x50 86400 = (16000 X169) X0(3
§ = 46 m,
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SSC—JE

8. Infendty of T (3016 |
@g the “Pexcental og Culurable commanded oseq Propesed o Le irigoded

ffnnuaﬂy

o&m 0% than 100°%%.
Fhat Conld be Idealby ’Drm%akd.
l\ Hne, (Sbhons ove (ovrect,

g ©0e

°e

@

8. Which of the follewing is ot aCause of Waler logging ¢
Excags h-? p of'pae. around ARy, F 004
ohon

N Wodker tade |
QPOﬁc from Undined Cond, [20\F ]

Png

¥
(@Excess bppmg

c,solcx ie ot~ a Couge of Waler [aging ag 1t
feadts tn g@ﬁr@ J g

the
fl
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DESIGN OF CANALS

— The Avea bounded, by Tndo- C]on%d‘?c, Plain Uged 4o be W {oom oG Aeprecgion with Wker
_Q\owina Over it.

— Wi the Pasgoae_, of time ik tdas filled, 10ith losely Cavred, Qilt Porlicles thevely farmm%
Alluvad, 2oL,

—Almost all the niverg m northem India. flows thiough Such il hence , Corviet Certain
amownt of Sediments. Qince, arfifelod Conelg have fo Carry Waker f7om these miverg
they have e —\wnclemq)j &f a.d:hﬂa Qled and Loured .

—Hence, destgn of Such Conol i 1o be done Bhich meighter Sitg nor Scours  Wese fype.
of Conala/ Chonnelg ame known ag Stable / Regime “Chonnel.

++REGIME CHANNEL:A Clannel ig Lodd 1o be ina State o Regime, - the Lo lg Quah thokr

Si\h‘na and &wuwﬂ% doetnot fakes p\qce{*ukcs Ptace u\o*h) Minimol oy
moncgeable extent ¢

—8uch a Sale Connot be otimined, Prockicolly n ndfuval, Chonnele  bud Con be aboined,
m arfhifeol Chonnel Hf d&g\“aned Pao peaty.

- The Pyines P(e of cie,&t\dm‘n& 8ucth a thonnel 18 thot Whatevey Silf hag enteved, He Channel
ak its head, ia Kept'in “Suspension Only b ot it does not Cethle ond e Velochy of
Wokey Chould be Qucdh Mot it doet st Co\wtﬁaui' Hne Scoum‘m(:[ of the Chonnel. (Bed
ond Slope).

— beg\‘%m‘ma of the Channel Con be done by any of the ffa\lmw&wa mebhods —

(DKENNEDY THOERY : On tne Basig of Obgervahon He Csncluded thot the 8ilt Supporting Power
in a Chonnel, Cyoge- Qed{en mMainly dependg upon ae/nemoh'ei of the
eddieg over the bed ol Hie CJ(\onneL?n‘sin& o the Qurfece

—These eddieg are gemevoled due to frichon of the {—lomina woler with hewzonkal  §The
dighibubion of Widh is on Onifoom acrecg the cechion™ }.

—The. Vexhicod Gowponent &) these eddies by to Keepthe Qediment in Sucpendon While the
Mﬁw of Sediment tweg o bfr\‘v\a it dBun

— S0, if e Velouty i g“jgb‘a\?/f}b to ame,"(afe the eddieg go ap to Keep Hrse Solidg
Sug pengion 81\‘\"!“&& Wi\ be avoided,,

~ The. Veloaky ot Lokich Hhig Stoke (e g Hemed, ap “Criticol Velboeity”
~—Accovdina o Kennedy, tnig \reJ\ochj is 3;\/% by —
Vo = C;-\/CL

Wheve ,

¢, & ¢y are (enstmnt depends Om type of SUL,
C\ = 0.55 ) Cy = 065
y= depth o flous
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TV

Note :  Since the obove exprestion (g Volid, Only for Upper Baoi Deab Rtw‘ow) n dOvder to
MoKe this 'l-hepva opplicable o otver végion, also Kennedy mhoduces a Constoat
termed, op “Cuilcod Velodty Radie "%G\V.R} Which dependg upon St 8%%46, ond

pe of Silt,
Now, Cviticol Velodly ig %%Ve»n by

Vo = 0~55.m-\/0‘6q

v Gavse Sond, m=1 t 1.2
7 fne Qond, m=1 b L¥
TYPE OF QILT m
Silk of Indug 87
Light Sondy dilk 1.0
Coonge %(Mdr Sivk 1.1
Scu\c\u/ \oamy Silt i-a
Haoxd Seil 1.3

++ DESIGN STEPS IN KENNEDY THEORY
Step 1 — From the given Vduwe of &igdnow%c,}by ai&m{ma, o Switeble tnbd depth  Compute the
Criticod Ve\oc}"\& 0(— o9,

Guidelivieg for o\sngna ol dephh, y(n).

Sno. Dischavge § Trod depih
(ol ('8
1 6-ao 1
a ab- 40 a
3 40 —80 a5
4 go — 1060 3
5 > (60 3-5

Gtep 02— Calewlete Crose-Section area of e Canal —

A=6
Vo

Step 03 — By Aeswv\mc& a“bafae,w"o(o»o/ Seehon, ond Qde Slopes &9 OSH 11V, Colawlate the
dimengiong o(- Conold,

Step 04 - Colclate Hydmuﬂc, vodr'ug
R=A

P

Step 05 - Calewlote Actuod Veloe)’rbt (mean) of t(ow by Us.tnca 0)/16«),793 p,obu_oh‘on_
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V= cﬁ@

c= 1 . [&3+ 6.50158
N g
1 +[aa.+ o~00153]ﬁ
¢ J{R
\Qheve,,

C - Chezy's Conefonk a\\/@n by Kubter’s ecluahon

N — Monhung’s Conglant

S~ Conet Bed Slope

R~ Hydwoudic Rodiug.

i«é fhen the da&\gn ia Gogveat orelee. the

Sfep 06 — 9} e cbove. Velodhy {s Some ag Crihcol Veloc
triod dephn,

abdve Sepg ave vepented, by aﬁgwm\r\ﬂ- obher

't Bed Slope iz ot a\ven, then It Con be assumed beheen 1 4o 1

3500 50800

it Rwaknesg Congtont (g nok-Given it Con be asswmed, op follecsg —

Types of Surface Monmnqs Congfont ov Kuderg
Qm%s\h; toefhiciont
O] Poov\\/ Maintained, €arthen Chonnel, 5025 — 0.0%0
i) Good €artien Chonnel 0.0a& — 0045
i) (oneaeke, Uned Chonnel 0015 — 0-018

4 Degign an Smﬁohon Chonnel, o Carry Som®/sec of discharge. The, Chonnel {g 4o be lodd, ok o,
Qe e, o 1: 40060. The, Crihicol \/dbui'a o for the Soil I 1.1, Use Kublerg Ylfﬁbﬁﬁa
u@/ﬂl’ a3 0023,
fus®> Step |
Acsume y=2a5

0.-b
Vo= m.cyy¢2 =11x0:55x(28)°

Vo= 1.0875 m3/4ec_

Step 2
A=@ = B0  =459%m?
Vo 10875

Sre
gy (Ny+ &)
45. %? asx(o BXd5 +B)
=\7-140 m

P=0 a/y>+ (Ny*
= b+ Rbt,/ + NZ
P=AT7.14+ axa.5/ I+ (0-8)*
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P=233%3 m

R=A = 4597 —-a022m
P AA-F3
Step B
V=[RS
v | Yo + (az+ 200155
'/hbe J—
I+ (A?:—\— 000155
Vo R
Yooy (as+ 0:bOISS
v = |0033 1/4000 J(2033) x_1_
1 +/a3+ 000155 \ Vb.02% 4000
Yasoo / (a0a3
V=)l m/gec

Since | V (118 m/sec) > Vo (1087 mfeec)
So, Increote Me depi—k,

Assume y=2-6m
S
Vo=m0\y
= |xossx(ae§

=1115 m/ Sec
Step 2

A= 5o =44, 843 m?
1115

S’fePB
A= (B+ Ny).
44.843 = (@+osxas)aé
44.843 = (B+ \-38) (

B=15.8m

s’repﬂ
P= B+ afy2+ (Ny)?*
=B+ A1+ N2
P =15.89 + X261+ (0-5)2

P=21.7T0m
A=A = 44843
P 21.70
=2.066 m.
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66

&i‘e)g 5
V= C\lRS

1 A 0-00\155
V= /n M ( o S )

J+(&3+ 0*00155)11_
S R
V=11 m/s 3Some ag the dephn ASm}.

A=44-83% m?2 , R=2-06m

JRS

, 826 m m=05 y=a.6, S =_]

—

40600

&. Design an dragahon Chonnel B Corry 40 Cwmee of dicehn with B 2 Bage, width/Depth
Yah‘%ﬂ ag &5 “The Wrihicod Velou %’e e J.o.U&fe, Ken»ezac(hwqa, é?td{ass\»me Su{ﬁ\z
vaue of Kuber’s Waosng. Cpe@v‘a‘e/n\z
s>
T Siep
CVR=10
Vo= m. 6.55.(y)"*

= Ix 0‘957(2:;)”“" %y: A}

Vo= 0-55. A0

Qep 2
A= §
Vo
= 40
055X (A) 04

Step 3

Acsume Sechion fo be Tropezoidol ity Side Slope o 0-5H: 1V

p=a5.A

A= (a-5A+ 55A).A
A= 3.0

Prom eCl/u@ﬁon O we %}7
40

= 3.n%
A= 3%4m
=63Sm
Vo= .19 m/seo .

Step &4
P= >+ 9\3/ -+ m2
= §.26 —\—2}(5.34~\/l+m9—

= 15.84m
ESENOTES.COM



V= C /RS
Awsseme. N=0:023

] 0‘00155}
/023 + §%+ —a

= o)
| +33.4 000155 ) 0.043
i 3T 7% J{aa

for Stable Chomel | V= Vo

{ a3 + 0-00155
1.19 = /045&5 =+ i S )§

%H— 23 + o-ao\sg}x 0-0a3
s Jala

C

g=_1
3160
y=233m, B=835 m, A= 2544 m’-; P=1584m R=212am ond §=_1
37060
Since, there awe lot of Colcudebiong invdlved, tn Kennedy's H'\emv.HeAce, o graplm‘mt
Solubiong 1s0g proposed, by “GARRET”.

DRAWBACKS
@kennedy Observed thot Eddy Cuwvrentg ane developed. Gn\y from the Comol Led ,\Sheveag
M achxo&,\‘hoal o%e olgo de\/eloped,«fyem Sideg ol so.

@He did not propoged any Mokhemsticol equebion 1o (olevtote Conol Bed. Qlope.

© He did not proposed cay Makhemethicol eq/vsh‘ow to Cole dite, Meon Vaﬁod':j a&/‘{'ﬂn\s,
IMcteod used, Chesy s egl/wﬁm Thewefove  all the Ui tobieng of Wezyls theory are

olsy Included im s théory.

(@ He did not Proposed oay velshion 4o Colewlote. C-VR ond vondomly weloted it with Gk
oprade (hype ond iz of GiIY),

(DLACEY THEORY (181772) %9 19o¢ Stoted by kennedy thot a. thonnel 1¢ Soid 4o be in

Uake of *Regime ) if Hese iz neither S‘\XHn& nor deouring
m He Unonnel,

— Opposite. to Hus Loe pvopose_c! thot even o Chonnel &newstng no Q‘\\h‘na ond no Scfo&m'na
Moy ochelly not e m regime. hence, the difference belhneen fo\\omim& \Qaimo
Gondihong —
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@Trwc R
(b Triha
© Finod V\&a»\ me. .

@TRUE REGIME ¢ A Chennel 1s &odd fobe in we_a,lme, € there g nedghter &\\ﬁra
Scownna for g Candifion to° be. Qo fied, the, St enteying Tnfo the
Cneanel” mush vemoin in Sugpengion end Cavnesl PM’D\/%\« Pre (Uhonnel.

—Thig Con be achel ved ?Q—fo\\owiv% Condihong one Sohiglied —
@D Plow ¢ Uniform.

@D%schm%c f& Conatunt,
@sitt omount/ il Charge Corstoat.
T\/pe ond Size l¢ Lome (St &“mdc,)

@Ul\onne\( ig forvding HMe a métenal Whidh Con be Loured og e,O&\y ag b Con be
Silted, % ik e as Mesherent ollnal f

©D9f He thonnel metexiod (g of Came, afmcle, ag ks Trong ported through it,

—Hence | a deg\awad Chonnel Enoll be tn frue vegime if oll ine obeve Condiheng ave
f\d('.\\e.c! Whade e Pvaawcaﬁy not Pocdble

BINITIAL REGIME> \shen 0l the bed Sloge of a thannel Vomes due fo Ying ond, \tg

Cvdee~2echon or Pexn me:Fev remome Unaljedred even Hnovqt g
o

Cnhonned exhbit no Lilhng ne Scour' 7 perfies  then the
s tormed o TNTAL REAME, @ b

—This Regime Condihiong ie Observed ag the Qe s the Crennel ane Tedvoined Oﬂwnﬁ
Qul’hn%;/or Lcoun ng due to the pretence 0[5 clayey il oy due to precence o EliER
Grogs, :

— Thetr Sopes & VelodRy ane hahcrmd (mss-Lechon naxrordey than Whot 1ould have been
W the Qideg \sese nob 94‘34\

Plan

acey theory 12 not opplicoble totese Chonnelg og Hr\@d_ ave not Hhe, Chonnel, in
Alluvwi,

OFINAL REGIME 2 9f theve {s no Redidonce from the Qideg ond oll Hie Voriobleg uch og

Pemmc!}(r , depth ) Lope. ane equally, {ree to Vory ond finolly gek adjusted
ﬂ, to dhgc,ha’o" e Mda%ﬁx\l- 7fmcle, Lueh tdt no Q\lh{\ Oﬂi‘brvo

Semm tokes p\ace Hhe Unonnel ig Soid ag FINAL REGIME,

— Reaime khaova. S Ofpucplole» fo bt Condibhiom

— Quch a thonnel agsimeg Semi—elliphics] Crroes- Seehion indfeod of Trope2oidal Ledhon,
agsumed by Kennedy.

68 ESENOTES.COM



—The finner the QI the, mode Y\eom\y fhe Lledhon oltming Semi-crudor %wmdﬁ'}

Semi-eliptical  €-x

Chonnel Shope Cavyuing Coarge Qilt:
/— OP Mk \

A2 e v

Channel shape carrying
medium sized silt

Channel shape carrying
fine slit

Nofe i Lacey theory also differs f76m Kemmedy's thesry on following poinkg —
@ Kenzxedy Coneiderg the developmert of eddieg Suppoitin 'H’\ca Q\p in Suspengion
Only On the Chonnels bed bud in ochuel eddiep developed on Side Uopes also
Servep Hre Some purboce.

(bHence in Kennady Hneory snolysis v based. om depth of Mers Lshereag lace
Hne)wbl bosed m):m hycixuﬁc ymwn depth of k(ow. J5Qp !
© Lace7 olso Conaideved, the Siae of Parhcleg formn& the Chonnel in Itg clesfqvl\:‘n&
in Yermg of fadory termed ag Lt facor Which ic moxe appropriate
CV.R Used by Kennedy.

*LACEY REGIME THEORY-Laceyy Proposed, (b!bow‘mz, RelaRonghip behiseen Paometers for
deg%Mna csk Conalg .

= ®
@ v E.Jﬁ
(© Ar* = 140.y® ®

Velocify of {low og per \acvj Wwog algo veported as —

V=10.8.8722)2 @)
—These 2 basic Gndifong ane. further Uged 4o find the velohonehip behween other

Porometexg —
@ P- 8 felohonchip

v=[a JFR = > vi-4 prr—0
5 as
= ARF= 140V — Q)
From D & ©,
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=S vi= 4 \qoNE 2
a5 A
= Qa.4. y2R%
A

= v"=;_5 movs%(P)

= 1 =2ad.4. VA = P2=33.4.4
Pl

P=4a75dg |

V-§- P Relehonship

AR = \4D.v®

= AVE* = w0.VZ.V
=> vé = Qg2

o 4

2 v=[4F* e
\40

© s-f-q Re,\a}\‘ongNP
V= 10.8R72

0)
And,
V={gz,./ﬁx_ D)
5

Cub?nat On both Sideg in equobon D we ﬂ-ek,
3

260. R Y
v 1
R“laéo

Y/
s=(\, ):laleoa/z ‘
(? )2— S, %an eclwhnh @}

S=(£_F)%. 1 /4-75J§>J/l
5 1260 \

H 1

n<

A AR el

(a P)A 4155 |72
1360 [Q(“«O )‘/sJ

aF
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S = PE/3
§7/6 . 3340

Note & Heve , S\\L- facfor Con be Compuded ag

=176/ dg

bbhew,
°“50 = Size below¥ Wwhich 50 % of farficles awe {iner. (mw),

*« DESIGN STEPS
@Calc»la\‘a Fhe. vemuhot £ fots,

Skl

@ wwKonai‘ hyc\mﬁ’c Mesn depth of flows.

al| F

Compu}e the area of thonnel,
A=4
\'

@Corvpu}e Wetted Peximeter
P=415/8
Wfrom Avea ond Perimeter,dimengiong of the thonnelg con be Gompudd,.
@Cbmpu}e, the &\0})4, o} We Chonnel,.
g = P2
3340. §76

Q. Deema'n a Qe.ajme Unonnel ‘fbﬁf éh&dnwaa of 50 Cumee and, P=11 Use Lacej ' Hlem'd,

fing 2> Y,
v=[ Box112 8 = 0.869 mf
o

8692\ = 1L.¥18 m
J_\

=57.53 m2

Polm

R
A

]

1]

(=
o0

69

P= 475/50

= 3258 m

3240. 8% 3340. (50)6
= 1
5469.15
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Assume. trapezsidol, Chonnel of 6.5H 11V,

P= b+ &yl 1A m2
= 23.58= B~ &y\/w 05

= 33.58= B+ 3~2\37

= A= (B+m = (B+05
= 5753 = 13.)31 0.5 y2 2]

= 57.53 =(33.58 — 2 %EO 4+ 0.5y

= 0:5y2 + 335

= 17342 — 33588y + 57.5% =0
d ¢

y A2

‘d’—‘]ﬁm and B=39.25 m

Note — Lacey olso proposed the RelsBonship fo find, the Scour depth.

— Scour depbn e the maximwm depth in Hre miver o7 Chonnel loed, upho Whick the Sail (sl be
eyoded, or Scoured, Jyrom e Nahcsb boimt or Wiahes* food \exel <9D the, Kiver .
Vv

RPL

Rv’vea:x Chonnel. Bed

Re (Scour deptn)

- [@V‘PZ'J/B 0

=

R = %@ﬁj/ s

0484 ( %)1/3

The cbove Relohonghip Con olso be Waiten in dermg of ah‘sdno'rae, Per Urit WidWn.
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q = AV
B b
= RXV

=(B NV = 5,V
1 {a -y 2" F
3
q= 5_(@?2)/‘.1_: 0.23)x 7%
2a\1a0) F
* %
a = dd.46. 9%
Y3
= R,=0-481<33.46. m)
424697

Ry= 1357 q73 |F¥
rY3

oL INING OF CANAL. > Lw‘nina. the Condd, S\‘ah}ﬁ'ex thot Hae Eorthen Surface o the
Chonnel e Lined with’a Sble U‘nina, Surface. Such ag

Agpholty | bﬁd&s, Concrete dile ek,

—Depending. Upon the type of Uning adopled , the & e losseg Con be Teduced upto
A-3 % of ther Dm%dina!, Volueg, ’ =P

—Apart from Reduckion m, Seepa.%c, losger it addo off@rﬂ; O ther deanhaa;z a&follom-—
(DSEEPAGE CONTRoL > Depe/ndin(goupon the type of !Un\'na Used,, a_ porhewlor extent of

See,‘)aac ntvol 18 acheived, .
Type of Lining Tuih'al Rate of Seepoge Finol, Rake of Seepoge.
A U CC,ume,c/MiLUbn S?m 8F in Cumac/MiUJO}q'&iJ.
Aveo) m _of Avea

@) Unned Chonnel, 75 3.
(©) Cement Mortory 0-1% 0.009
(&) Cement Mortar woith 0-13 0-00¥

PricK blast.
d)Cement Ume_ Concrele 0:4 0-13

DPREVENTION OF WATER LOGHING ¢ Uncorifvolled Seepage. offen Raiseg the [doter table. level
Swyrounding the Hieldg uwple 07 neav to e gwund

level,, Hne,"rabr Caqglna Waoler— Loaaina,ﬂimhg Conod,

Preventsg Sae:paﬂe,,
@INCREASE IN DISCHARCE CAPACITY:The, ¢ acihé of Conal dependg on muﬁhnesg of the
Chonnel,,
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()

— B me the Conal,vo hnegs 15 veduced thod v turn mereaseg the digcha

Ca”rrama C(}paul\& é}y

T\/pe, of Conol, N
(@ Cast M eitu Conerete trovel Fivish 0.0\5 — 0.018
(©) Cement Plastered Magonary 0-0\2 — 6-0\5
©) PC.¢ Qlabs or tileg 0018 — 0620
(d) BricK Linin 06-018— 0020
® Split Bowder Linm 6.020— 0.0)5
(1) Round Poulder quﬁq 0-025 —0-03H

@INCREASE IN COMMANDAREA 2 A Uned Canal Con be design, to Carry Some dischorge
at veduced, area, theseby it incrensey Cultural
Gmmand Avea,

WELIMINATION OF FLOOD: An Unlined, Conal —fov-no\ed on WeoKer Foundohion have, alwayg
the ‘\'P/\dEAQJa, o fail § Couge the «Hoodina of necwby fieldg.

- U‘m’n& of these (enelg avoids .

@WMAINTENANCE COST IS REDUCED:Ling ng of-Conol Reduced the. Mointenonce Cosk ncuved

@ Peviodic wemovol of-Qilk deposited, on, the bed, and Sides of Conal
® Minor Repoivg (cracky Cutg),
© Removol of Weedg and Wafer Plants.

ve PINANCIAL JUSTIPICATION 6P LINING
— Mathemahically, Expendifure. On Uning le Justified if- the Resultont Annuol benefitg
Exceeds Annial, Gosk

— t.e. Benelit Cost vohe s more thon, 1
— Pioncial, Jushifcakion of U’Nn& Con be Computed, ag follolss -

(OANNUAL BENERIT
—I“m‘aoh‘o«n Waodey ig Sold 4o e, Culdbivatoy ot 8enem>¥e.$ Revenue,

~ Lek Role of Twrigohion Watey be R wupeeg per Cumee.

— If % Cumee of Woter ig Saved by mea then, addihional Tevenue genevoted, Would
be ‘xR, vupees.
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— Leb R, rupees be the mointenance Cost of the Conod (Unlived) On mea Cogk(Maintensnce)

ie Saved, by /s
Totod Annuol Benefit = 2R~ R

(DANNUAL COST
— Tt the Copited expendibine On Unma ke ‘¢’ vupeeg and mea hag Ufe of ‘n’ yearp,
then the annual depaicioabon Cosk™Woudd be C ’rupu/\dca\r
n

—I v/ be the wake of Simple Interest then the Intevest lesk On on avernge, per year

\Would,
t=0 t=1 =2 t=n
¢ c-c c —l ac ai a?_al cl
n n n n n
\ 4
iy c,—vc, % C.zv"
1o0 ( n /106 nx 100
Average, Annued Intewest Cost = Cv Cy
ro% Joo T nxi60
2
= Cri1+41 1
10 n/a
Qince n ig (emparahvely lorge = 1+1 =1
p y g "
Hence, Avg. Annued Interest Gost = C¥
A X100
Totad Annuod Cost = ¢+ Gy
n ax|oo
Benefit Gost Rahe = ZR;+ YRy
C 4 L
216
sented, M Jermg

Note : Theve odle Certein benefitg owana of (rnok Which con not be repre
fak of bmdung y Teduced breakout of Woter

of Monetany Volueg, i.e. veduced ™
borne. digences ele,
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4 An Unlined, Conal giving o Seepoge. Loss of 33 Cumee per Million 3q. mebreg of Welted,
Aveo e proposed o be' Uned, with 10em ik Cement Conerdde Unmg, Which Caste

Re 180 per |0 39.m . Given the }go\bowirg datn, Werkout™ the etonomict of Lim‘naz ond,
benefit- Gt Ralte.

Annuod Revenue per Cumee of Woker from olk Crope = Ra. 3-8 lakhe,
\)\‘gc}\aﬂac in the Chonnel- = 83.5 Cumec,

Avea of the. thonnel = 40.8 sq.m.

Welted femmerer of the Uhonnel =18 8 m

Wetted Perimeter of- the Um‘ni)ﬁ \23 wm

Armmuod Mointenonce (ost of Unlined. Chonnel per 10 m* = Rs.]
Acgume, 40°%% of Maintenonce Vs Saved by Uru‘ma

Rake of Intemest=F %

Acsume Ufe of ining = 40 yearg.

Bng ;> Let Chonnel length be 1 ¥m,
Weled Perimere? Surface = 188X (102

= 18,800 19. m
) Annuol Denefite
(@) &e_epage,
See_paae, \0Ss I Unlined Coned = 2-3 . 18,800
106

= 0.06a Cumec/¥m
Seepoge 08¢ in lUned Conol = 3 , 0064
i 55
= 186X 167 Cumee/km

Net saw‘na of %m‘aoh‘on Wokey = 0068 — (-86X\0™2
= 0:066) Cuwmee fkm.

Annuad Revenue Soved per ¥m of Chiannel= 0.060] X 3.5 X\6°
= 21035 Rupee/km,

() Saving in Maintenonce,
Maintenonce Gost of Unkined, Chonnel= L 18800
10

= 1830 Rs/¥m.

80\\/;7\8 adneived, by u‘ning = 04X \880
= 758 Rafkm,

Total Annuol Renefit = 23035 + 754
= 21787 Rs/xm .

) Annuod Gosts —
Avea of L\‘m“v\a per ¥m of Chonnel = 18-S X10°
= \8,500 m*
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Gosh af me% = \%0 x |&,500
= 3,35,000 Rs/km.

Depm&a_bon Cost = 3,33 000

40
= Re 8335
Annuel Interest (osk= Co = 333 000X%Z
axX\60 2 X100

= 11} 655 Rs/Km.

Toll Annuol Gosk = 8325 ¥ 11,655
= 19,980 Re/Km,

Benefit (ssk yohe = 31036 = 1053 > 1
139%0

Hence,, Uning ie Jushfied

e DESIGN 0F LINED CANAL (IS 10430)

— Trrigohon Conde Should be aligned, and, (oid, OukSo thet Veloeity of ko le Uri{orm
Undér all ite Condihong Qo thed "the Water reaches the iﬁmap.!*e.& area ot on-
elevakion @\LWC(QM{:*\’D {nsure even dishbulion of Woker,

me,mlk , hwo Jrape, of Channel Lechong ate odopted
\’rtanaulmr for lows @g}
® Troperoidal? for High G}

OTRANGULAR CHANNEL 2 Tn Ordex to inerense e, dechwcab Carry in 8 C‘,apau’% (8-4R),
Hydvaulic Mean depl of How 1g Ineveas by vedudding the.’
Pevimetey for ghen Avea, thak ie o\ch&vzd/ by ’D’DLH\OQJVI} off e
Channel botom and, Gofmms

\ Top of L\Y\mg _ /
0 F.B
Top of FSL .
©
" 16 W
fon6= 4 ¥
AR
ABZ (d‘(lo‘_e B D

=» Avea of flovw A = Area ABCDEO
= Avea AO%  Area. BCDO-=Aren ODE
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=i\?‘(&Co\'9-(¢ + 7_'(&3(29)—{- f(;Lm&C,okBH
AT
= 33:&)\'6 + H’.@

A = u>(6+ GtD)

= Perimeter of flow P= lenghn of ABCDPE
= \emaHn AB \wgt\‘h DD + \eaal-h DE.

P= \d'Cp\—G—v ;;_’f\q;g(a& + 4Gt

= QHCD"Q-\- 3&9

P = ay (Gto+0)
= Hydvaubic meon deph of flow R=

R=A =
4

@ TRAPEZOIDAL CHANNEL ¢

\ Top of the lining /

v F
) ~ —
Y
S S
L N\
B Fd
= A= B 20 4 8y>Cet o,
= Y+ 3y 8+ 3y ookegb_
= §(o+ayl +ay 6ot )
Y a 5 A
(A= y(®+ yore +48) ———— (@) Yo )
=P tey, P = Qy. YO+ Afaly.- y 6=14
erimeter 4 ( a% + B OB ton 5
P= 3y (k6 + e + B (o) AB=yCot®,
= R =A
P
R=y[b+ Y.cott+ye] *F

[B—ré\a.e—r &a,Cni-ej

Tn Oyder o Umit the Scounng of the Moterial Uged for lining max, \/eﬁ,ouﬁa ig Unmited,
n Unonnel, ag Per the hdpe, of Molesiol and type of m\z%

v
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Type of lining Peryrugsible. \fe\od%(ml&gé)
Cervent Concvele lining

% a— a-5
bumt Uay Rrick / Tile Unin& )-8
Bonlder U’r\ih% 1.5

—In Order fo prevent the OverHouws fvom the Chonnelg during excess flow; additionod,
Space 1o loelna‘,o Provided, (F. 8) at the fop § above PSL Y Wskudh depends vpon the
to

ch’sc)mvae Q. covried- by the Chonmel .
T/pc of Conaly D\échmraf. in Cumee Pvee Roard (m)
@ Madn Conoll ond Bronde 4 > 10 D.75
(® Bronch Cancl and. W 5<48<10 060
dishibutameg . W) 1<a<5 050
© Minorg a<1 0- 20
(@) Waker Gourges 6 < 0.06 61— 015

Q-De&iﬂn a lined Chonnel to Corpy o disthorge of 15 Cumec. The avalileble and
accepred, Llope g 1:9060 . Conaider Side “Sope to be J-‘i—H “1Vaond m=0-015,
ng >
Provide M‘an«aulo\rr Chonmel, Yo Can% dx‘gchavae = |5 (umec,
""04\9 = l_ = _1
5 5
4

pm =)

|

4> O+ (o+8) N\ _ P
$>(0-675 + 1-25) :
1.925.y2
Qat (6—\- Cet8)
24 (0-675+):25)

P

LI I T |

p= 3-853

R=A = ¢(0.615+135)
P 3-85-3
= 4 -929)
2.-85
= O»‘SB
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=A
é\=A.\ILN. R72. o2
- !/9\' AS/B
N. p7/3
V. 5
=>8=15 = (1 ? ,(l-%&BgL)/z
%000/ (0:019) (3.858)9/3
4 = a-99 m .
Prowde P-B7of 0.75m , Side Slope 5 H:1V
4
Total dep\‘h a} Chonnel = 332+ 6.75
= 3%Fm
8. Desian a encrete Uned, Chomnel fo a cﬁed'\mrae, eF 350 Cuamec ok a Slope &f-
A Y The &de 9>\ope e@ Chonnel, Moy ve takken og _%_H : lV, n=0-015 ASsume
S000
Wiy h‘r\a, Vo.locim n the Chonnel op amfsec.
Ang >
Pyowde Tropezoidod CUnennel to Carry digdhnor = 350 Cumec.
1'04602 1 =2 i e
3 3
A
=26 = 0.58% ‘Yo&oﬂ,
ke = 1.50
A=ylB+ycto+ye]
A= gEH c?x 15+ ;’x 0588 |
A = By + 3% 0588 +15.y> 0]
p= &H.Cp\-e-!- Aae—i-l’::
=5{3. 5 +2AyX6.588+H
= E:—\"H7étd -\'53
P=DB~+ 4'\76\3 @
V= 1. R%/z' gya
N Y
Ha=1 [e,u_.- 8:05.By> [1 J 2 ®
0-015 | B+ q.|7¢,.g 5000
4 = AV
SA =68 = 350 =I75m>
Y, 2
=175 = By +2.058.y2
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>a=_1 { 175 1[1 ]J/.z
0-0IS | B+ 4.)76y || Bood
= B+ 4176y = 164.99

= B =164.99 — 4.176y
2175 = 3(159-%—4‘ |7¢ 3)+ 3058 y>

= 175 = 16433y — 4 17e32—+;053 yx
>aNgy* — 16499y + 195 =0

= ‘a‘L ?7%35+Saea‘5 =0
= 3"1075«\

Provide BB = 6.75m,
=107+ 075
= 1.825 m,

vo TYPES OF LININ
—\axipug Hpe& Of- Conol Urdv\(cll Which are Comrnon\y USed are ag fol\/ows -

@ Hoad Qurface linin
— Cement Gonevete Lw&ma

— Sholeyele

— Tile/Cement (sncrvete Hle

— Agp halhe qun%

- Bm«.\c\ey me&,

® Farth type Linin
— Campac‘tb%d E&'Yﬂna/ Um"na.\
— Seil, Cement.

(DCEMENT CONCRETE LINING : Tt offers longer Ufe,less Pervmesble

— Mowe Resigtontto eyotion-

— 9 Pogymity Foet Condfvuchion

— Maintenonce Gogh 18 lese  High iniRod Gogk,

— 9 has hgh +enc\e/nca{ of develspment of CrodA .
— 8Killed, Bupervigion Recbuimd(.

DSHOTCRETE
— 9o Suitable o be Uged, for Srmoller Tokg.

— 9t le olsp Useful for wepain Work,
— I8 Very helpful in Case, Canol hag wvegular Y04 - Sechion,
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(D CEMENT CONCRETE TILE/BRICK
— 9 doesnot requive ony SKilled Swperngion.

— No Expondion Jointg are vequived,.
— Bven if Sechon is not of vegular Qeometiy it Con be Used.,
— large no. of- lobour ie TequiTed,

WASPHALTIC LINING
— % is Na“‘y Hexible.

— Tt doesnot decreases Rblrahness Obe_«fu‘enb.
— Tt olso permity 8w0w|'h of eedg,

W@BOULDER LINING
— Tt g algo texmed, ag dv% Shone Xim‘na/&’mne Pi\d\iﬂa.

— The biggesk advontage of &uch Uning s that it ig Pexwvioug Uning,alloning free
flow o@@mﬁa”, bﬂ ¢ kK d §

) ame)roily pmm‘ded/ fo impour\‘ Sl'ab\lita to the. Chonnel.

@COMPACTED EARTH LINING
— lshen Gea Ig limited, locally Availokle. Soil Gompacted, fo Wek of OMC Con algs be
USed ag Um‘n&.

@SOIL CEMENT LINING
— When Move Strength and lese Permeabil.ihzs e m?/w"md,, Cement Q\xm«& mixed, 1th
Seil, Con olgo be U 08 u‘r\ing Modeviol .

- PROPERTIES REQUIRED IN LINING

(® T permeokily

(D) Hydrauwlie, Efficient
Eeonomcod,

(V) Regigtont to Exogion

(V) Shrudfurod AbiU\wd

Q) Dwabim\d

@ Repava!o?ua(‘

oo SEDIMENT TRANSPORT MECHANIIM

— When Watex {otd8 in Unannel, it Cavries oud Scounng. of the Surface due to
Which thete Parhcleg ave Suept Down ¢hreom by the movma Wwokey, I+1e termed,
as Sediment Trongporation.

— The Qediment in a Conal (¢ a burden 1o be Carned by the <(—\0l,=§\’18 wiker ond (g
termed og Sediment lood .

82 ESENOTES.COM



—The Sediment may move in \oter either as bed lood or ag Quspended, load..
» Adsumphiong 9In Mechaniem of Sediment Tongport ag er Lheild’s Hheory’.
(D8oil 2 Ynesherent 1-e. Cohedive {wco. betveen the paticles (e Zeo ,c,zol',

(Dsediment (sod s Uniform.

e, Basic Mechoism of Sediment Toagport is the, Weighk of Woter, exerting
a Qnear {ovce oY dvo% fzwce ov fvachive fovee on the medium Rarhde .

L

ey

—
“_""--..

/ 74— Conhyol

\ // Volwme

L~ X B

=r Lhear fovee Ad’)‘h% On Loil Rkicle (F)= W-Sinp

Wheve P ie Vewy %&gzli(%(b < top

Prickional Fvee,£= W fonp
tonP = Slope of thannel bed =8

F=KW.S
= 7»-\’\,3-8
Sheoy (‘Drce, F=(AD Y8 { Volume = Avea X L@na\’h}
V =AXL
Shear Stweges = F
Wetted Avea
T = ALY%S
P-L

T = Yo (A S
%
T = YR8 HAV% Shear Streas

Where
R=A = Hydvoulic Meon deptn
P

Nete : (D The Abeve expreLlion represenfg qvemag, Sheay / fﬂ&\‘on/ +vactive Stregq,
@ The Maximum Stwess induced by oy {lors Ocas o the ph of geotest
depth or at-the (eAToe of ony Cronel (With hovisontal bed).
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Cmax = Ns.y-8
Dhene

4= Waker dephn in tnennel .
Achwl Sheor Srvesg didhribubon in the, Chonnel 2 Obserboed og follons—

c)\ v FSL / JZ;
I 5 &
3 y
458 %,
me

Twke

To Prevent Scowir& of Canod bed Seil Porhicle -
Shear Shresg of h‘r\a On Conol bed Loil Parhidle < 8hear Slrength of Conod
bed oL Parhde,

0-9%.75.RS < 0:056.%.d (4-1)
0.97. RS < 0:056.4.(¢—1)
0-932.R8 < 0.056.d.(a65-1)

**

[ 1Rs < 4

To Prevent Scoumn o} Conod Gide Slope Parfidte —
Sheas dhegs Bn Conol Qde Qope Porhicle < Shear Shrengih o% Conol Qde
Slope. Povrhde,

0-75.7e. RS < [0»056-7,,3.4.((:;—1)]/1 — Sin%0
Sin*4
Wheve,

b= Ana\e, of Inkernal {rickon of Loil Porhide
Side Qope .

—

Asaume G= 2.65

*F
O075.R8 < 4 [1 — 4n26

1 SMD'C\>
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. Watey flovg ab a depth of 0:6m ina. wide Sreom having a bed &lope of | im A500,
the Meon diametey of He 3ond bed g Jmm . Determine Idhether the Sil gvuimg
ave %tuh‘onw& or Mov‘ma ond Gomment ag Whether Yhe Sfeam bed %eo m“ha Y
Nov\—gcoum‘n%.

ﬂﬁ'ﬁ

Fovr No Qcoufﬁv\a, of Chonnel Red Slope , d > 11.R8
= d > 1UX0.6x03x ]
2500
= 47 a68mm

or Wide Chwmd,R:& = d=)mm <L A64mm.

The. Qo\l f?m@hﬂ LI\ be not &ﬂ}'ohbnq’r% ond the &cpuw‘na ond Ledimenmt
Mﬂspo will fake place.

8. An Unlined Ifniaoﬁon Coned hag itg bed and Side Composed of (ohesionles
Moterial having meon diometer of & mm and Angle of Itermal {xichon, iz 40°
tne, Widkh of &’\e. thannel Con be foken ag 5m and Side Yope of 1.5H: IV, fAind
the dischorge, thot Con be admitted o the Conol withoud Sediment trangpoat.
Assuwme maﬁﬁd Bothvm ope of 1 ond m=00a5,

5000

fing:> d= 6mm , $=40°, b=5m

0-75.R8 < d /i1- 8in?%®

1l Snzop
D-IGXRXL <L gxi02/1 - din%0
5050 11/ Sin%¢p
15 3
0 = 33.69°
= Sin@ = 6.554
0-75.Rx | < 6XI072/1 — Sin?(33.69)
5000 11 Sinz (40°)
R £ [8%Fm.
For No Sediment rongport- on Chomnel bed, ,
4 > |1.RY
= R<L d
11.8
= R £ 6X5000 £ 273 m.
11X 1% 1000

Qo adopt R= ).83F
NS T Ry
0.035

85 ESENOTES.COM



\—— TT ——
¢ 1
LA
X=B’\'(o'2mz_
=1 (B
&y
=(E>+my)kd.

P= 0B+ &am

2> R=A = 1.837= [5+15%!g
P +aa +\-5

= \a = 3.0¥m,

= (5+ I'5y)

= (5—\-15?2'20?)7(307

= 29.53 m2
= §= AV =A 1 7ol

n
)
S §=2948x ) XC\SB?‘)%’ <J_>/"
6025 5000

= DiSahoorac, § = a5-05 (uwmec
Note : For R I:d Sechon i-e. Uned Conalz ond Non AMuviod Conal Mcmruna’g Congtant

Con oldo be (omputed, explaicolly Usm& STRICKLERS EQUATION
n=_d /
a4

d(m) * Ave:mae, Size of Porhicle .

8. An Irncdohon Chonnel ¢ 1o be Brebucted in Coarse ouvmm with Dyg Size

as 5 um. The Chonnel hog o (& 'ma_ 3 Cumee of digcha adim'rhe, \on&h&m
Slepe. is 8:0).The baaKe of the “Channed wily \oe, Paotes &by gross o\amng}
Seotm«r\a And the Mammum Width of the Unonnd,

Bng 1> J
- n= <i>/" = 0-0454
100
Q4
Q=2 Cumee , §=0-01
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For vio Scouring On Chonnd bed,
4 >11RS
=R 4
118
= R £ 5x\072
11X0.-01
= R < 0454 m,

Asswme R = 4,

’ 5

3=_0 x(v45y) /3)( (b»oDyz
0-025

= a%wm.
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PREVIOUS YEAR QUESTIONS
ESE

& Which of the following are Hne paincipod factovs infiuencing bhe. Choce. of a
Rarticuday method of  Linin

l-Avleb\U ond CDS\‘ of al\e mafesiad ot the Site or Within eaty Reach.

& Veloaity o flow tn the Uhonne,

3. (ost of Maintenance .

[2020]

— factovs Influencing Choice of @ Method of Uning -

1. Availalo LahaL ond ost o f Matewial .
a. Velod

3. Cost o Mouv\’re/n&nce,

4. Chimake Condifion.

5. Size of Canad

6. Position of Waler fable.

A.A Channel degu ned. ey’s theory nag o meon Velocify of 13 m/s The Sy
{ac’m‘xns 14 Then hy wmhc mean Rodius will be
@ 113 w

[201¢ ]

8.Concider the follovwing Stakement Regowding design of Channel by Lacey and
Kennedy : f & T e )

1. The themebrical Concept of it hongportahion is the dame in both the theovies,
A Lacey impyoved upon Kennedy e fpymuda.

2. Thexe owe no defects in eithew the thesvies of Lacey o of Kennedy.

Waich of the obove Srdfement ave Correct ¢
@1 ond A Only

W 1and 3 Oay
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ond 37 [A04% ]

®
— lacey ond Kennedy both o-pproved that, with the foving. Seoms Sitg also
qeks’ frongported ‘from One place fo other place.

GATE

. The d:xkh of flow in on alluvied Chanrel is 1.5m % Citicad Velodhy vadie is |1
and anr\irgé’s nis 008, the Wniticad \fdodhé of the thannel os pey

Keanedy’s ethod s
@OY1% m/s .
® 6784 m/s .
© 0879 m/.
@ 1.168 m/s . (2009 ]
Ang ¢
® .
— Cuitieod \eloaly Rahe,
m=11
th y=15m
As per Kennedy’S equolion,
V= 0-55.mybé4
= 055 X 1\/1 X (\-5)0‘6L'
= 0784 m/g‘

.4 Stable Chonnel g 4o e degl 1 qdischorge b § m¥/a with it fackor §
as per lacey’s methed. The mmlom velocity (Yr?f/Jg) F(né?Hne./dr\cmr)d \‘ngb\alned

by |
@ "[gp )
@L@gy@
140 |
© [ex4>]%
@ 146 7
D.48. [ %] [2008 ]

Ang & ]
@v=@ﬁ]@
lao
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a. 0n Which of the (onot System ,R.G. Kennedy, exeauhive @ﬂameu” in 4he. Punjab
8ahon Depoartment que, nig Obsewahon, for Propoeg g hi's anewbt on
S{zdoie Channeis 2
@Krighna Westesn Delta Conals
(o lowey Daxi Doob Conals
©lowey henab Canals
@ Uppey Poxi Doob Canedg. (2005 ]

fing :
(DUpper Bori Doab Canalg |
S5C-JE

8. Caleedate the Vehocily. of flow thougw a Choandl if the mean diemeter of the
Soil particles is 05'm ond dicchdrge le 60 Cumec,

@ 07
() 6:86
© 093
@ 098 [201F]
fing 2
©0.82
§ = 60 m>/sec
Brom Lo(ce)( 3 Heo
hfa(‘dh)ﬁ" )-— |76 dmm
and
7 \fe\ocﬁmd (v) = [ m/Sec;
= l7€ 05
= 3~3445
ond V =[60 x(raécl«B)l]j/é
140

V = 6%31\ \’Y\/ge(;,

§. Colcuwlate the thcaﬂ velocitly (Mee) of a Chonnel Using Kennedy’s theowy, the,
@ 6&”‘ of flow e dm. 4 (e of d ’ #
0

S & [204% ]

1N
— Depth of {lows (y)=3m
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Crikical Velod Kennedy’s Hh s,
fg\o/ / %% \IO—DSSmyO ¢

= \p= 0:55 X' x(2P e
= \p= ).1l m/g

8. PicK up the Correct Sequence of the past of a (anod Yyddem from e following —
@Head WorK — dxs‘ﬁdbtj» [bmnah\)?lanﬁ Minoy ! 0
(Head WorK — Main Canol — Byonch Conal — dighib - Miner,

(© Head WovKe — Main Conal — Bronahy Conok — Minoy — “?nbum%

@ Heod WovKe — Byoneh Conol — Main Canal die \oﬁfwa Mo o016
0]

fAng ¢
(® Head Worke — Main Conal — Bronch Conod — DisTri bufory —Minor.
R\"V@Y> Hﬁod wom
Main Coned
v
(brgndn Canad
Y Mojor Didhi btdm&
 Minoy Dighibudory
/
Outler yodey
Cbume./ﬁeld
Channel
| Preld |
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ANALYSIS OF (RAVITY DAM

—Dom i3 a Phygicod dpsfruchon o7 bavriey (onafrucked, oerods the, Widn of miver, Qo
ag to &ve Waker in ikg Upghreom.

— The ool 0(. Water ‘s Unred On te upgiresm elde of the dom fe Colled, ag
“‘RESERVOIR’,

— -CI‘F— &:e\,a dzf\'\om‘\esn‘ﬁ ol the Externol {vrces by T3 Self wa‘a‘r\\" O'r\\y )8 ferrmeds ag
Yo .

oo CACTORS APF’FOT\NC] SELECTION o DAM S\TE

@’IBPOG‘P\APHY OF THE REGION ¢  Narymw Vaueys hoving \owe Submergence avea,Shold,
be. Preferred ,in Gomponon 4o bl Reaion and alw
due to this less Clearanceg W\ e vequired, hence
fime mulw‘md, for (endrudhion, wordd be Reduced..

Nayyow Valley Plon
- Subbmergence
Submcrﬂence < g S
| - HFL- N \VJ HPL

(DFOUNDATION s Foundakions Snowd be Impermeable dwe to knis &aepaae, will be
less, hence, Oplift vall odeo be less

River Snowld be, Rerenmiol in Nafwe,
(V) River Lhowd be free fvom Seismic Prdn\n'ﬁd
W) ongivuchon makexal and Lobowr Showdd be \00,01!7 A voilokle.

<« FORCES ACTING ON DAM
(DSELF WEIGHT

L
A B
W
T
Heel [2 C ‘P Toe
Y B 7
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= A’C’.AVL‘\' ﬁ’c-ArL

Genevolly | We Agssume, L= Im.

— Totl wd&‘f\l' of doem adg (n \l@rh'cally downward divechon ond Page \‘hfrbwa,\m
its C.G.

(@ WATER PRESSURE PORCE
— Wakey Prewsure g the mogt Externel force. Aching On the dam,

— The, hovrizented Water Precauve Exerted On the Dam by the nuéghr of the. wotey
Stoved, on updhreom o6nd downgireom side of the Dom Con be Compued, by
Hychﬂoginh‘c Precaure digtnbution.

— When the face of the. dom (e indined, Verhieal Compment due to the Welght of
Wolex and  (nclined. porhan (¢ also to be Considered,.

ES
MRS

S y
/ . |
A D
Yoo H

P' = J_-A,,,;.HQ' Z, = H

2 ? '3

=1 Yoz , Zy=H'

2 3

Py = Wda\d’ of Woker Column ABCD,
Py = Weigrk of Waker Column €PG,

(i) UPLIET PREISURE FORCE

— Waker Seepin Hrwo»a\n the powes ,eyadks and fissures of toe foundation moJenod
ond Wakey 8& g Maough dam body then o the bothom Hwovﬁ\n ints
behween e body of- dam ond ik {oundabion , exert the Uplift preisure On
the bage of the dom,
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—IF & the dewnd Mojor Externol foxyce Achng On the dom, as it reduceg te
dovnword, wa‘aN‘ of e dem theveby , veduces e Qlu!o‘s)Uly.

— ik is not accounted Precisely Ughil wow, bt for Coleulahon  upUft predsuse
\‘m‘rensimk heel ond e of dam Should be. faken equel fo their Pegpechve,

Hychoe ' Predsure OJnol\'\omesl \oy o &Wa‘r\k Une.
v HPL
Py Th-L
H iw v
v
\‘ N
’ (YIA H (Y\o* H'
(Ym H R (Y(,: H’

Note ;> l3hen dvain Gollevy ie Poovided, to relieve the Up\is)b the. vecommended,
Uplift ok thcoﬁcc of %:gle S ijf:\m! to ydvodlahie Presiure ot toe,
(Yo.H' plug 17 of the ‘difference of Yne Wydwogdiahic Preasure ot heel ond,
3

toe of the dom L [wm.u —%.H']

%
=t UpUft Precsure ok face of dmﬂOﬂe %o.llema = YoM+ %[\’u‘\" — "lw.H‘:| g

™ Z
Dyainac
Gplidry
\v4
" =
\ H'
[Yl,a‘ H B {)IwH‘
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— Rasic Dimengion of Dmina%e_ C)o&l@'& i 15mx 18m

— The Volue of UpUlt Precunse ok the (oeation of daoin ollery ¢ independent
e l,ocoh‘ov(; o chrainmde qollesy. ] k) A g

— Hence , dwoinage %alle% Shovld be, Provided a¢ Close to Lpdheom foce ag Possible. g0
thol UpUft Precaure. (4% reduced o Minimum,

— By Providing dvoinage. gallevy UpUft Pretluve weduces ok all level) ledows Hie updheom
L oo reinage gotient Vet P

N A

Dyainage Gallewy nearby " Dyainoge golle
o U3 Face neay C;g Da/s F:x/?e.

— 9} s algo Conaideved, thot Uphfl* Precsure are wobt &H—edﬁzd by Ew\’\r\alwke, {orces.

8. Colandote Uplift Fovee aéh‘na On dom.
Bng ®

65 m

<

rl 5
«© s

om

57
657
Sqr.,w_é_((ﬁ ~5) %, =257,

= Uplif+ force = % [esﬁw + Sm,] x10 + % A8V -+ asm,] X 40

40m

1050 .74,
10500 KN/m ,

N
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Nofe 2~ The Uplitt Pressure Conbe Confyolied, by Goni\?ucbl‘na the heet pile wall Under
the vpdiveom face of the dam,

— % Con olso be Conhol by Genaruching the clvm‘m-&e, Channelg behxeen the, dom ond
it foundahion br by am\xh'n? the foundohon.

(VEARTHQUAKE FORCE

(24"

Epicenter N

F/hypocenter

Center ah

f= PD(‘M&/ Hy?er/ﬂ'er

E= E-piQ?/nH,Y
OCV = Kv% Earth
v = 0.75.%n
Fiv
oy
FQH lﬂﬂﬂ!l4k__’ﬂxH
.
Founddhvon

— 9 doma ave Jocated, in a vegion khich s Sudcephble to %aﬂhoLwKeg , then olegfanivg
1S 10 be dene to wesist Stvedces genexoted by Seiemic tores.

— An Eaﬂhbiwke Produceg Wave \Shicdh ane caﬁ‘alq\e of Shokjna Ve Borth, wpen, \Whidh,
dom (S sh‘r\& on,it 131l be Subjected, to inerhiod {forceg.

— bence,; impadt of farthquake s equivelent 1o lmpadfing an accelevohon 1o Khe
foundahion, of the dom ond 1t weaist in, development of inexhicd fovce in dom in oppadite
divechion,

— tarthqueke wave may move in any divechion and for desgn it i Consideved, in
Verheol and Worizonted divechon,

— This Accelerohon s 80\@'&1(7 exprecsed, as e of accelevshon, duwe fo ?r”“’“*a‘( K).
— Genexolly ite olue Ues tn the vonge of (005 —6-3).
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(@) EFFECT OF VERTICAL ACCELERATION

— A Nexfical, Acceleyahon con ack bqu in downword v Upward divechon wegulhin
tn development- of- inevhiol . op posite divechon. Hence , totad force. om daﬁ
wm Verhicol divecton vwoud

nn
z
.
I+
X
<
L1

— From heve it can be Conduded  Worst or Cnitead Coge wowd ve Wnen occelevdtion
Aue to equr\ wokKe {2 in dovwmuard. dwgchon qwo\y} ‘fwm the. bocly af- dorn Thug,

veducing eﬁeahve Weight ofdom.

(@) EFFECT OF HORIZONTAL ACCELERATION

— Howizontal Accelexahon may Couge, the fol\msm% hoo forces -
@ Hydvody nemic tmr
) Ho'mzonluﬁ Tnertiod force.

@ HYDRODYNAMIC FORCE

— Homzontad acceleyehon ochng towayde the Tecervoiy Couges a Momenta
(neveage in the Water Presauive ag foundohion ond, dom occelevole towarde the
¥ Tl and Wakexr vedict Hug Movr\@n’r dwe to inevtia,

— Tue £xtra. Preceure €xerred by this process (s termed ag Hy drodynamic. Precsuve.

- Maaxsl’udle of thic Precguwe fovee i 8§\m/n by -

R = 0.555.K,Y,. H*

ac,ﬁna ok o \\aia\rd( of 2_;!‘, from the boce of- the dom.

— The Above ecl/uohovn l& Pewposed, by Von- Koarman.

_—

R=0-555. Ky Hs H>

T

— 4H _0-42|H
K—n

r—
~
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Moment D(» Hhig force,Mez Pe,x%\-!ﬁ

Note ¢ — Hyc\'mdyr\om‘o Pre 2aure fome, Can olgo be, Gompvdrecl U&inﬁ Zon%ar eol/uah‘on.

Pe = 0726, Pe,H
Po= Cm. Kin- Yo H

Pe = 0-726. Cy- Kip Ton- W2 |

Wheve
Cw = Max. value of Pedsure (nelficient a oiven Congtord Uope,
Cm = 0.755[1] W Frey i
30°
8 = e cia%"nee, Whichy the Updiveom {ace of dom moakeg with the
hotizondal

Moment of Hnis force abouk the bage,
Me= 0.293X Py H*

099X o yH  =041.0H

0736
7H
H A
y
\: o

— Tn Such Casey Upghream foce of dom (g (onsideved Verheold, & = 30°,

~

— Tn Such Case,y vpgieom face of dom (s Contidered, o be inclined, rrovghoud e
heia\f\f of the dom,

@HORIZONTAL INERTIAL FORCE
—Since on %o\%kwke_ Moy &mpowf edthey  upstreom ov dovn&freom accelerdbon
Crheod Cose s to decide ot per Hie Wakey Awd lab‘\U% in Reservolr,
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@ WHEN RESERVOIR I8 PULL .
— The. Worat Pesulk (n this Would be, Bbserved When homzontad merbha e s

additive to lpdaglahic precsure force  Hence, occelerobion due o toarthquoke
mug} be toworda the Ungm

@NHEN RESERVOIR 18 EMPTY
— Th tie Case,, Earthaguake @ne tmporte Unsinbmté Wher ik ls Aiﬁmoﬁromwﬁ& the.
Rezervoir. le acceleyihon g in DovonsFrewn &wle, as it Wowld, |ead o tension,

Near the ipe .
— The Maghifude of tug hovizentad Gnertiod bvce s equol 4o = Mgy
Oﬂm ‘l e% = &'Kh‘a
)
= [,\\KH

WSILT PREISURE:SIE from the Waker gety depogited on Updhreom and, Downshream
Side. e& the Dom ond Exertz the {orces dver it thon Con be
Comp as followe *-

Pgatzl T'xh? Ka

Whexe,
h = height of Silb,
Ka= A @we Lorth Preseuve (refficient .,
= |—-Sind
J —l-Smc])

— 9 the UP&JWeom e of dem s inclined . then, el Silt obove the nckined,
Povhion is olso Cof:gdgmd, y Wwelght of

Note := (D The /’mdyms of At max 7be done by Cong\de'rmg it as eguivelent fluid, Exeﬁir\?
a force aith a Unit weighd-equole 1o 3.6 KN/m? in horizontad divechion
ond a Verheod fovce with Uit Laeight of 92 kN/m?,

@D In Deg\gmng o} Most He 8mv\19 Dam , gilk pressure (s not (ongideved ag-
@Tn tae inibid Soge ik ie not Pregent

® In the finol Srage, When it s depo&&ect it moKeg the wegervolr
Tmpevmeable. (‘heva\oy Reduceg Uplift Precaune.

2
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D WAVE PRESSURE

— Waves ave genervted On the durfoce of te veservolr, by b\owin% Winde Whidh
Couges a Precsure towards the Dowmgtveom Lide .

— Wave Presgure depends bpon wave. heigit, given by ~
!
he = 0032.[Vp + 0763 — 0.371(F)"4 ,

F<3a Km.

Where
’hb = height of Wetey fvom ipp of Cwest 4o the boliom Trougi (m)
V = Wind Velouly (¥m/hr)
E = Pettj-\ ‘re. \8M \P/ﬂ&\’h 0(1 \AO"QY (Km)

— The maximum Pressuwee intendly dwe fo Wave ackion is given by -
Pa = 4., by ach‘na ok b’g& from SH\ Woter Surface.
—The Pressure duishnbuhon due to wave, (s (dngideved tp be ’h'ionaulav of \na‘&\d‘ 5 Y
3

— The tolod foree due i vave achon 1 -

Po = %(a-é-'vu.hw X %hw)

Py = 19.62. w2 KN/m , acting ak a didtence of 3.hy above
= ’ R&r@oﬂr Surface, | 8

Crest 2 _,
v—-g W kw/ég RE &
N _[nss ! \
T’o’bugl’b 3
v _
E— A =
-ﬁ e = —— P
—% b T =0
1 [ ]
A
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VIDTCE PRESURE s The Tee may e formed Over the Surface df the veservoir and geb
onded, , thereby exerts the Presgure Over the dom of Reservoiy

leve) . Ttg M&a;vi‘:de \lames behaeen 250~ 1500 EN/m? desam&ing
wpon fempes

—A q"raviha Dom Moy fdl in the (Dllmoin% oy —

@ BY OVERTURNING S ROTATION} AROUT THE TOE
— 9§ the Recwltont of all the forceg acting On a  Dom ak any of the Section Pacges

ouleide the toe, the dom hall yotate and Overtuan cboid itg toe.

— Such Gondition doesneat-arise. a8 the dam will Fail much eorlier by Cbmpvession.
— br No Oueyhmr\in&, fotad Rcsig’ﬂ‘n% Mement = ovemmn& Moment

To trevent Overhum,

Fo8/yr = SMg >1 %Fos/m- = 154 5}
=M,

@ + @ +@+ED+{i N

|.) R(4
| |°
A el I PH)
3V ZV
(i) (V)

(©COMPRESIION FAILURE

OWHEN RESERVOIR S PULL.
— A Dom may fail by the failure of g matexiol oxaaa‘ns& Compregsive, Srredses

Produced, ' Dom.

— The fotad Stvess SL\fewh‘col} Produced wowd Censist of Both divedt Qvees ond
?Je/ndm% Qye £, ama

P = Divect Shese + B@ndina Streqq,
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X—=Y Qechon

humon)zdl £ VE A
[ Plan
:
|
$Tn Verhcplly (im 2V g N
X
downavd
Plone \Y\Sceeﬂg‘ Mxz=2V-e|” & || v
|
¥ | I
D B e
— Awicd Direck &hresa = Axied fovre =3v  (Gmpressive, +ve)
Cvoes-Sechony, Avea  BXI
C & > A
) B N
j N N
2V
D B
— bending Stvece (F) = M M = F
¢ )= Bxy i T Y }'
=2V.e
BQ——
6
=T 632Ve
B?-

At Fre = 6.2Ve Sl(bmp'm&&we,}
R+
AU Fueey = —62Ve gLTe/ngion}

A\'g
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BQ_
E3\Ve
BQ_
P=2V + 63Ve
B 2
pP= E_V 1 =+ Q] *¥%
B B
¥*
Pmax =Toe = Z_\/|:1-|' 6e
B ®
Prin =Heel = V| 1— be
in ufi-ee]
Pmax
e<b
Pmin + 6
Heel Toe
| |
I |
! P
I
: e= %
Prin =0 Toe
Heel :
| P
I
I +
Heell Toe e >%
I
|
|
Prin
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DRESERVOIR EMPTY CASE: Tn Reservoir bply Case, cyibieat Condition develaps \shen,
Homzonkad inerh'ad “fovce. due to farthqueke ackg’ fowords
Wne. Reservoly §i-e Hovizonial occelerahion e awsey I;Om,
the Reseyvoirk In Such Case, Resullant Pogses near 1o Hie
heel \exxdina max. Stvees at heel and min . Stvess abtoe,

2H |
b
|

Heel | Toe
Hec!
Noke :+ The max. Qrreg 51 Pmo\x} Wil be, Produce pn the Bnd Whida is near to Yhe
Recwtant.
Poox = 5_V|il * 6'_61
B B
Prax (++ve) Pein,

—FRwin Comes Owt 1o be —ve , 1E Meang tensibn Shall be Produced, ot toe.

—9| Pmax Exceeds te allonable Compressive Shress iCom Tegs\ve Q‘hfanﬁl'h}
ok Dam i.e. 3000 KN/w> for (oncvefe , e dam may Crush and fail "oy
nglm‘na.

© TENSION FA\LURE:C,mw\? domg are de&\“ancd/ n Qudn @ ay thoat No tengion je
developed, am/whe're_ m Qechon as v 12 eok in +engion,

— The maximum Permissible tensile fvew for N‘ah (onerete %mvﬁé dom (&
500 KN/m?2,

— T tensile Stresseg ave developed it veaullg in formalion of tension Crock due
1 Which effective widkh avoiloble to fronfer lood Reduces (B'< B) as the
avea Owey Whidh tengion Crocdde develspe losseg the Contact wilh Hhe bobem
foundahon.

— Hemce, it vesulte (n increage in Pmox movedver the uplft Precsuve olgo
inereates ond modified Uplft Presaure Dishibukion o%mm IS ag follovg —
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-—— - — == \/

Tengon_ai-: : Pase 0(’ dom
Hed Heel [TTTTTT] Toe
1
| [
V]
Oviginal Presaune, NN ' Modified uplift- Pressure
digtribuhion i i /ﬁ disfribwkon diogyom affer
LZ\W\ZQ& fension. - ' developmen't of C‘Yad«
YocK . < 2%

S

— Slace , the. Uplift | mc“f(,a&e; te et effectve, Downward force dcm:egges,h@nce,
the Beawlbont will [t More towardg the fve, Which further increaseg” the

(ompresaive Sress Pyax ond L@nai’he/rdna o} tengion Gracks.

— Thig Process (onhinues upto the Etent the f=ilwe of e dom tekes ploce due
o Cyus\(una When  Boax = F.

Note :> Hence, tension CyacK itsell does net feil the dom buk it leodg o the failure
of Dom by Paoduci e 8 Excessive (omprecsive Shestes. Hence ,in Order o
\

Enauve m tengion Yig d@w_\oped,
P \ = 2V 1 + 6be
menfmin ?[ E]

Pin = O

Z_V[J—&_e =0

B B
=y e :B
6

Hence, Maximum volue of £ccerhicify thok Con be Rermitied, Ow tither Side of Cenhe
'S ecl/buol 1o lb thereby, Resulkont 1mrce, mugt be within middle l mamn of Dam,

B/a B2
B/
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@SLIDING Sv=N
SH =
///;'—“L~§\7//, ST 7T

A\
2V

—-S\idfvg@’:r Sheay failure Will not Occur |3hen ek Hoizontad toree cbove oy plane in
the. (SH) does not Exceeds frichion Retictonce. (F) Developed ot Hat \evel,

SH < F
IH < pN
SH< WSV

for A%m‘ net Q\a‘dﬁna,
Fo— uSV
su - "Sh

—Tn low doms, Shear Strength of Jointe (s wot Congideved for & aincy Slidin
but [n (aSe é? quae, dom ,aik m&sﬁ- be, (onsidey for -Eoomﬁbm\c %E:;d'noﬁ d

For Aaoinst Slic@l‘na = F~xglex))
IH

Hexe,
= avg. Shear Strength ef Joinke (1400 N/mm?2)

Note — Prindpol and Qhesr Stweg
— The Verhcol Shest P /Prin, 18 1ot the max 0¥ min divect Sihvess produced

anywhere in the dom.
— The max. Normal Shvess, W be the mojor Paindipod Shvess, thot oty on Moo

Princlpak plone.
~ Hence , for o foiluve in Crughing /Compression, $) <4 T, mojer Prindipod Qhew,
Should e \ess{mkhan Mo, Pemgigg*e@wpmmve 3 3&% n Qonmer&e,
(OPRINCIPAL STRESS AT TE:Let Downdfreom Face oF Dom be inclined, ok 60 ongle ‘o]

to the Verheal Y
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— Brom Condibon of Sehic equobion,
EPY =0 ——
2Py =0

From equahion (D, e %ek
03 x| X (08X, ~+ P'yx!xgx‘noc— PyX2Xi =0

= 03. 680 = Ry —P'x.gtw%
G % L

x

= om0g%l = Py — P.Sn2x

= o = Pk — P 8in&
Cos 2,

= o = Py.%e?« - P fonZu,

L

Mojov Paincipal Shess,
—for & to be max, P! mudk be 2010 ie. When no tall oder ts Predent
o = P.cec?d
Since Secol, 7 |
>0 > B,

— Henee, or no {oilure in Compresaion and Couding Mojor Principed Shress (¢ muek
be lese Hnon Compressive W&tm\al*h of Conevele. &7 P

Note > DTt ydvodynomic Pressure {8 also Cenaidered,

o1 = Py.gecta — (P ). fon’a,
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@ T Princlped &hvess |8 4p be. (ongideved-at hieel of dom, it i given by

Oy = Pv.SQCQ’P —_ (P"\‘ Pe,)iunHB
Where,
B =1t e He onale bhich UpStream Face makes with Verhed.

(W) Since, Woker Pressure P is olways mare Hon P! ond Py ok foe. i move thon

Pv at heel.
[ a, H

W Since, Woter Pressuve Pis aluays more bhon 0 Rence, o (s minor Prinaipol
Sheds.

SF)(’:—D
zx1 — o (2Xx 1) 8« + P'(yxf) sk = 0

T= 0 Z Siny — Py (3%
x b2

T= 0.008% - 8ino — P! Sine. o,

T= (o-P").Cos%: Sine

T=(p, Sect - P Yon?d — PV).Siv. (o,

T = Py.Secd,. Sin (08 — P'(ton®+ 1), 3in¥: (s
C= Pvmnx - P'. "U(\OG
¥ %

= (Pv - P').‘\'Gn%

T¢ there (8 wo fail oker, 2= Py.tona
— T Hydmdynowk, Precsure (s olso Cmm\demd,

T=[Py = (P'= Pe) Jton
Gy =[ Py — (P'= B | o P

K

«¢« DESIGN STEPS OF GRAVITY DAM

Step @ Condider Unit \ergth of grouty dom ond find the mognitude ond divechbn of oll
e derteal 68 oot fores - T

Step(D Caleulste lever aym ab oll Hne torces about toe poivt 4 ond Regtraing ond,
vahn’r\ir\% Moment,

Step (D Colamdote. Summohion of Rectoring ond Summedion of Dmfﬁww‘n& Morment
Step(W) Calesdeke Retuliont Moment
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Step® Colewlate e locohvn of Reeulbunt force from ke toe. poink:

X = IM

Toe
SV

Step @) Cotewlote the Bocertricity (&)

e=0 - X
’ / Xﬁ*_
C X =
Cep@W) Calowtote, Py k— BL—k— rs/zﬁljse’
K
Py=SV[I+ 6e & B
b ) e = &—X
2

8. Lolewlote the folloving. for Gravity Dam a¢ Sheian -
® The maKimMum Verfieol Steegs of the heel ond tve & the Dom.
®T\ne, afr Principal Shrees ok the foe of the Dom,
13 o Q\nmr 8hrece dn a horizonked Plone near the toe, ma\ed

Ea)r&hq/\mke,
> oM TRl < 289 m
AV AN
Ri=a85 NIRL= Q80 m
| X+ Cenbveline of
| Dyain
I
I é'&ﬂ&%’bt
|
|
I Rl=21m
: v
Pﬂg > | \:
RL=205m I

L
y
o

M
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P 1 p!
N 0 |Llj 60
. |840 03 Ug
]‘u
Fovee Maar\ihkde, Lever Arm Moment Aboud
toe. (KN ~m)
Wi 84 X6XAAX ] 53 641088 (+v)
= 13096 (+)
Wy 1 5 5oXR4X75 3323 1453850 (rve)
A
= 45000 (+)
Wa 1y 6% 6, aXIX10 1.33 1606 (v
3 3
=1a0 ()
2V, = 57216 SM=2141248
U, 56X 10 X6X | 28 34086 (-ve)
= 3360
0 1 A8 X |1 10y (&D-6 3 189440 (—ve,
2 2 [gx‘ X )} 8 (-ve)
=590
Vs, BX 1  10(80-6) X! 5 1036372 (-ve)
3
= 1973.3
53.33 105244-27 (-ve)
Uy L 8%49-33X10
X
= 19733
S ™, =1415044. 27
2 V9742390
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P j|:l_xu>><90><%o Q6. 6F £§53120 (-ve)
= 32000 (+ve)
Py Ly 6X60 X 360 (e
&
=180 (v
TH= 21820 (+Vve) IMg,= 853080 (-ve)
M = IM — IM, — ITM4
= A4296 — 14150442.27 — 852080
= F36776.-2 KN-m (+ve)
? = iM = 7.36?’?6& = 16'75m
vV 43990
e=B - x =56 - 1675
2 A
= 3335 m
b=V |l=* e = 43990 |\ £ 6XN.I5
B B 54 56

= 785.94 [1 * 1.205 |
Py = 1732 XN/m? or —14).3 kN/m?
(PmQX)TOf V738 KN/m2
(Pmin) eet= 1613 KN/m2
@ o = P.sec?® — Pl funia
tn &G = % ond |+1ond =8ecly,
=1¥#3a X% — GDX%
o~ = 3475.1] tN-m < 3000 EN/m®

c= (P —P") . foncc

= (\332 — 66)x Q_
3

= 1104, 6% KN/m2
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e» FLEMENTARY PROFILE OF DAM

— The eie,menta\wxd Profile onne Dom Sibiedred, to Dn\ externol wakey Pretswne on the
Vpdhreom LUde s a Angled hrlan%\{e whh Zewo u\d% at e Upghream woker
level ond Bage \oMlQn (B) aH’hc Dotiom,

— To i3 of the hape Which s Qimilor Whidh ig dimilar o bhok of Hydvoshtic, Pretaure
Dighnbuhon D\aavom

V

Hn

H /}P \LM

/ > He:eL

Toe

-
/
1 Y. H2

BXHXIXY

4
2
4
L
= %x BHX Ge X Vi
%x BXC~7\,¢XH

Wheve,

C = (enstent
C= \bht Uplift is (enddeved,
C = O , When UqhH‘ s not lengidered,.

(DT0 PREVENT QVERTURNING
TM > EM,

WX3Al 2 PH 4 vxad
3 3 32

G, BF = WP+ acpt
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B*(2G.-2¢) > w2

B > H
{a(6e—9)
Foy Bmin, c=0
XX
%minz H
a.q.¢

(DTO PREVENT DEVEIOPMENT OF TENSION

—— Tb g move Cyitical Hren B%fhvm‘\f\a.
NGe-¢
0

Assume Ge=a-5
(Bmin)oy = 0444
(Bnin)T = 0-63aH

Agsume H= 160 m,
Crin)yr = 44m  and, (Brin) = 63.8m,
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@ TO PREVENT SLIDING FAILURE
— T Prevent Quiding Railwe,

Regbvin?f ree > Sudin& ffofme

Frchion Tforce SH
M.N sS4

=2 KV IH
M(W-0) P

L BPHXIX G-V — L BCYyHXI| 2 1 Yo HXH
HI:I C%c,v 7 (\) 1 2 w
MB[G—C] > H

= | B x_H
M(4-9

or bmin, ¢=0 = bmin =_H

b Ge
Agsume Qe= 3'5, =07

Bmin =

v IVIVIY

0¥ XaH
= 0.571.4

Bpin from tencion Griferia 0-632H § More Gikicat ¥,
W TO PREVENT COMPRESSION FAILURE

— To Pravemt Comprecsion failure
g

= M[si G_B}
B ®
H

= 1 BHG Y —LBoyH (1]
®
:%_.f\[n,H(cm—c)(li \)

Praax = Yo H-(Ge O
Toe,

Pmax= b)
(Reed)
1 = Py.Secx — P oo

&
P'=0, tonc =B
H

<« —»
&
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73 = Y- H(Ge — ) (1t ton*x)
B N

from tendion Gireria, B=_H
JGe—¢€

{mm®§f\i~;®w’H(Gc—®[s+ S

Ge -C
= Yo H(Ge ~©) [Ge= et 1]

Ge - €
Alstme Go=a-5, When C=1

n = 9\5«(7\';.\'\
21 = A5-H

B> No Comprecsion failure
pressen fo " Yy B (Ge—C+1) < B

>[u< __F ¥
(Y\A' (qcv_ '-C"\' .‘)

Nofe i Tye = (P —P") A
Since , P'=0 ond Yonx = B

H
UTnez P’v*%
= Mo W (Ge-S)x__1
VQe-<
o

e = - H'fc\c —c

ve HIGH AND LOW GRAVITY DAM
— The Prinupal Lhegs ok e for elementad Profile of Do,

o} = fyw\—\[c-,c— C+ 1:| Depends on Heia\\tof Dom.

— Hence,, for o (ormpregsion failuse ) < § fyom here the Unihing haight of the dom
Con ‘oe’ﬂomp\)\ked as - fro ¢ f

W< F
'Yw (Clc'—c’_H)
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for Criticol height
Ruax = 300D ~ 87337 290 m

9-BUA-B—-0+1)

— Hence ig bhe. %M of He dom ho(vmkelcmen\m Profile s more then

HmaxZ 0 m , maximum Compresgive &treeg %mem&-ed Will exceed,,
Lows quv‘;h,u Dom ~ Righ Gravity Dom )
f
= P "Ir
YolGe ) | - Hm
P ¢ | £ H
LS00 -\ Limiling pt of
[7§ 8 KJLQ } X u“bvboqn
F* rls y [7%, g‘_ 
| AE afy
Py %A

— oy \ow C‘M\hha\)om, H < Hmax
ﬁ)rﬂx‘dh vai%bam, H > Hmax

Note 1% The e\eme{\hq'@ Profile of-dom (3 Only o theorhic. Profile in Which Certain
chonaeg o)\ hawve 1o be made n Oyder o Coter to e Prachcad need

— These needs are —
@ Pwm‘divxa a 8braight fop widih ) for vood Cenetruchon Over the top of the.
dom .

() By Provicing Free board, akove the top water Surface level w, thot Drex fow
Con be Avoided .
g [FB

T

TRTRY Top widt for Read nay

PR

ELSQAA§ZZ- QON@Ri ?&%a“:

R
e e
B 00T N

[ JAPELET N RN

9. e }?ﬁ%
Extvo. Goncvelet, I SPHAR
added on U/3. | oss i oY

[ & LY - W‘%%f‘%*&

[ ;%% ,;‘7& ﬁ *‘;

[ P %o wm ay ey

—_— a/ e—
16 <

&= HJG_C,
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— The Addihon of the, two Provigion ,with Cange the resultent §D7mc to shift towordg

heel.
— The Resudfont foree, LWhen e Resenoir is Emphy 1sag foslier Passing uak,
Middle Haird point s will thevefore QWift more fowards the heel T\'\Qw.la

would lead 1o ole.velopme_n%- of tension at the toe.
— Tn Order o avoid Hus addifional Conervete (e paovided On Upstream &ide, o(- Dom.

Note :»The Pree Board prvvided, to prevent the Overflow from the dam is taken
t; be 4-5 7 ﬁdam heiy or%hw,m\r\eye his 12 thne height of the
ave

Q. Exanine te Ltobitily of the given dom of the Base, The farthquoke Porceg may
be taken ag equivolent 4o O lgm for horizontad ond 0,005 g for Verhcod forcec.
The UpUth moy be teKen og e 1@( fo the hydroetahe pweggu»ecdr#rhe. either
ends and (8 Cnng\olemd/ +» ack Over 66 %, of— the area of the Sechon,

A tail 1sokey depth of 6m is assumed, to be Pretent dhen Pegerwir is full ond,
Were (e no tqlf woter When ¥eleywir (s rz,mphd
Assume Yo =24 kN/m2, Yy =10 KN/m?

7m
<
v 4 ml
N M =
26m
b
/A
86 m 60 i
1in1 v
]/\6 m
h\ g W,
6 m . 63 m

Ang > When Regervoir is fmpty
CaSe A
Verhical Barfguoke forea aching Devinwarel.

Cose B
Vexheal EO\YH’\CL\LQKEL force qah‘nat wprord .

117 ESENOTES.COM



Force MOﬁm fude mm KN levery Arm Mowment
Wy ;_xéoxexi X ab 65 2,908 00 (%)
= 4320
Wy 7X90X1 X4 595 3,93,640 (V)
=15120
Wa L BCxB0XaY 37.93 2607040 (%)
A
= 52780
S\,= 72300 2My=318%480 (1)
Hey 03X\ 20 8640 ()
=432
Heg 0.1 X Wy 45 68040 ()
=15J4
HEq 01X Wy 26.6¥ 143,234 (9
= 5576
W= 7340 SM,=240004
Ve 0-05X4%20 6> J4o4o ()
=A)¢ (%)
Ve 0-65x35)a0 59.5 44982 (++)
= FBL (V)
Ves 0-05X 53760 2733 100352 ()
=a63% (v
SV,= 3660 S Mg 159374
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ZM:: ZM‘ <+ 2!‘424- IM5
= 3506358 KN-~m

SV = 2\, "‘\"IVLB
= Z6360 KN (=)

X=ZM = 3566858
2V 76860
= 4¢4m,
e=B _% = £ - 44
a

2
=-11.9 2 B =115

3
'PV 6~e
B
I+ 6X419
69

=n13.3l(1 + 1.034%)

H

(A ooy = 9466-5 KN/m2 < 3000 kn/m?
(P )qe = = 37-87 knym< 560 kN/m?

The = Py %% = Py (J+ ton’x)

BAUC

= —56.42 KN/m* < 500 KN/m?2

“Hee) = Py 3¢ P = Ry.(1+10n?P)
= 3466-5 (1 + 01%)
= a489.45 KN/m2 < 30600 KN/m?

Z'l'DC. = Pv‘kln%
= -37.87X 6_?:>
90
= —2(.5) Kt\)/r\rnl < 500 kN/m2,
ZH = Pv "U*\P’
o 22¢¢ 5(01)

= AA6-5 KN/m2 < 500 KN/m?*

—Case(B) Reservoir Erply ond, Verhical £arthquoke force aching in the upisard direction.

= 32348)10 KN-m

N

£9540 KN.
119 ESENOTES.COM



X = 3d48)10 = 46-¥0wm.

£9540
e =B %
2
= 69 — 4670 = —12.a m >115
2
Py = Ev( I Ge = 89540 ()= 1.06)
T 63
Cbeel, = 0?7 %? < 2000 kN/m?

PYie = —63.228 < 500 KN/m?
0—.1-06 = P Ser_lo(/

——62.24. [ >]

= —93.43 m> < 500 KN/m2

Tool. = Py (1 + 1on%P)
i -
R X[1+ 017

= Q098.648 < 3000 KN/m>

Thieel, = A0TT-87 X 62 = Q0FF KN/m?

90

(]

— Reservoir 18 Full

Cace

—43.35 KN/m2 Reservoiy i Safe inemphy Gnditfon .

When honzontod Acceleyahon due to mrlrhq/uake, 'S fowowde the Regervoiy
and \erhcol accelerohion ig in Downward divechon and. uplft Precsure i

ConQideved
Force Moaru\'ude (KN) Lever Arm Moment
P JA nglxso a8-L% 106009337
= 326980 (+)
P 1 xloxexs 2 360 ()
= 180
W, 1_x(%8 +26)X6 62.9 Q12354 ()
= 3%¢0 (~)
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Cm = 0.725. &

300
fond= §6
6

6= m-'(&_e> = 86"

6

Cm= OF35 X86
90
= 0-702. .

— Hydrodynamic fovce on e Side ts n%(e.c’rad,,

121

M = 2)8%4%0 +(—2a0004) + (-159374) +SM!

= 979882.2) KN-m/m (<)

IV = 3200 —723Dd ~ SV
= 508%22 kN (+)

X=3M =
TV

-~
e

)
]
(S

|
X|
i

ESENOTES.COM

97988a-al
50344

19-4%F m.

89 — 19.4%
2

5.0am >0 =145Sm
6

W, Ly L XA.2x1xlo LG 1764
Py
=12¢ (+)
U (bXEXE9X0 6 34.5 856898 ()
= 484
Ug 10X (86 - 6) X69 X0.-6 46 761360 ()
2
= 16560
AV i
=r P = 0-702X 0-1 X 10 X 86 = RN
= €04 kn/me 6 V0
R { |
be = 0726 X 60-4 X84 > w}f" | T
= 2¥#1.1344 / [ 2 v ~ '
Me = 0-4)2. P H R |
= 0 41AX 27713 X 84 N
= 13%618.89 KN-m ()
m




Ay =2V [ E: sej Sosaa [ = ems.oaJ
6%

(Pv e = 1681.82 kN/m> < 3000 kN/m?

e

o

Ry Sect — P\ tan4

)C3 - 33§Lx+ 63\ éo w)%

2475 KN/m" 4 3600 KN/ m?

I

o
&
o

P\,Sec"p '_(P'\'?e, “uﬂl&
—QQ&Q\S(\—\- 0:12) = (86 X0+ 60-4) X b\ >

i

— 234,66 KN /m1

Tt = (Py - P') o
= (1681 —60)X L3
30

= 1247 < 3600 ¥N/mX

:[_;,133. 2% — (86X\0+ Qb.l«)]xo-i

= —114.3¢3 KN/m> < 500 kN/m*

F63 Aawinﬁ Ovawhxrniv\g )

FOS = M) = 2400368 4
M) 242049 5.%

= {4 £ 5
PoS Aaoms\- Qlwhna
Asssume p=07%
> WIV = 0-7X50%3
2H 4759.1\%
= 07><L |
P03 fov SKin faichon,
SPP = IV + gXPX)
H
= 0.7 X50322 X400 X&9 X}
47891.113
SFP = a-75.
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PREVIOUS YEAR GUESTIONS
ESE

Q. Which of the fbllm‘m% axe the Cauges of Failwre of Leirs 2
1. Ruptwre of fleor due” to Upift
a. Rupfuwre of Hoor due fo Suction Cauged by Stonding Wave,
3. Scour On the pdiveam ond dewnstreom of the e,

ond 3 Orly [2020]

l,dand >

A Wer may foil due to {ol\/ovsin% Reagons —

Piping

Ruphtre of floor due o Uplft

(1) Ruphure of Hloor due to Suchion Coused by Stending lve.
(9 Seour ak- the U/ ond D/ Side d- the Welr floor,

(W Bwosion of Apaon Prlechon.

QA Masonawy Dom &m high, 15m wide ak the fop ond 5 m wide al the Base
refoung \wdex 1o a depth 6f 7.5 m, the wakexr face of the dam keing vertical.
TC the weight of water 18983 KIN/m2 “ﬁﬁ“ of Masonay 1S ad KN/m 3, the

maximum “intendity of $reds develo[)eél fhe ase will” e neaaty
@ 196 KN/ m?.
® 182 KN/ m?2,
(© 160 KN/m*
@ 148 KN/ m?, [2019]

Ang
®182 kN/m2,

<1.5m
________________ . T
T gm
T5wm J
l < 5m >
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Ndcaln\‘ of R&m%mv Poxtion = 115 X&x22
=264 KN,

Weigjak oGTm‘anab{G\r Povhion = sz (5-15) X8 X 22

= 2368 kN,
o\mxmmn% moment aboud foe = 1 4.8 X75%X 75
3 3
= £89.765 kN-m
Regigh'ng moment abod foe. = 264 X 35;!»51{ + 208 XaX ( 5;\:5)
= J840.61 ¥XN-m
Eccexnﬁdm oloowd Centoid = 3_ X
X = (Mp—-My)
Vexhead load
= |840.4F — £89.7¢5
(208 + aéy)
= 2:0im
e =5 —a0dl =049m,
P

Shess ot foe. = A% + be
b b
= 574 % + exo\ﬂﬁ}
5 5
= 18).30 KN/m2 =182 KN/m2

The \fo\WY)Q o§ Waker belowy the minimum pool level [n @ veerveiris Known ag,

8.
@) Useful
Swrchq T@ofm\ae

Dead Sh)
d Bonk %’mmg,e
fing ¢
(© Dead Storage.
GATE
8 The loage vidih of on elementary pwotile of a gravity dom of haight s bThe
Specific grauhy of the malexial & the dam ie G and Uplif % Pre&ure.
Coeﬁ\u 18K . Tne Corect Relabionanip for rvb *re/ngmn ar the. eel Is gjiven
oY -
H JG -k
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KJ/G-K [2008]

8. Which One of the. &D\(on‘mé equations repretent the downdyeom Fwofile. of
Spillixoy it Verheol UpSireom face 2 [(2,y) are te (oavdinckes of tre, puint On
tre dobngtreom pwfile Wikh Origin ok~ the Gredt of the Lpillvay ond Hy e the
dedign head]. L85

0

Hy _Ha 5
Y = —65 x |8

Ha | Ha
@L = -20[ ~ -85

Ha L Wg
@ Vv = —&ol]‘/lgs

Hu L M [2005 ]
Bng 2

@Ry a Lpilay having Vertical Updiveom face the downdiream cuest 18 given
by the equohion,
7)%5 — _a‘ de)‘gsz

S 88 = 5 HL*® N

STy 2—0‘5}@1_ -85
[\‘\A] [HJ |

8. A Concyete %mvihef dam Qechon i Shown n the {‘l‘%um.AS&Um ng Urak maamt c%
Wakey as [07KN/m2and Unit Weight of Conerele~as a4 ¥N/m> ™ Hne UpUl foree
pey Urit length of the dom (expressed in Kn/m) at P4 i ,

[2016 -QigH-1]

10m

R g
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£5 %Y,

_735-'\/»3-:[5'\' @].%
3

= 25N, .
=P =1 ., 10(65+35)X10 +_| (35+5) X40 X 10
X 2
= 4500 —+ 60600
£ = 10,500 KN/m
SSC—JE
Q.The mMaxi a of a Magor\qm&dam of a‘ﬁiomaulo\v Qechion \Shote. bage

(s &pwﬁc 8“(0&4% ig S,

@ S\/_ [2017 ~Mowming ]
Ang
@ BVS
— The maximum h&ghr of o ngor\cmal dat of a hnanaulax Qechon (s
H= B,/S-
H= B\/?

JWhen No Uplift is Condideved e ¢= ot

8.A Refainin ng woll of tropezotdod deckion havin % bage width th? refaing earth at-ite
bock . Fox “no fengion o be developed od buge , the weduliont fore will
intexgeck the base from Qe/n’ﬁ&Uhe, of the bade s Wilin a distonce of

@ b/

o8
@ ve [2013]

fns 2
@ b/
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; Pmin:('))\’h@ﬂ E_V[S~é_e =0
B ®

1-6e =0
B

e =B

é

127 ESENOTES.COM



THEORY 0P SEEPAGE

— Hydraulic Shructurer Sudh os Dom,ueivs, bar , head Reaulahm,cfaog& Drainage.
Works , may either be (endfvucked on, a tmpexvious Reck {Bundahion o7 on Pervious

{Le\:-ndth‘on or on Pervioug foundabion.

— Mosk of thete Structure in India. ave {ounded, On ervious alluviad Wl foundakion,
hence Seepoge o(— Woter (s Observed beneokh thede forndahon mgulh‘ng n thet'r

-Gailm"c, \a\/ ﬂcég[\\n\b‘\\ﬂa nodes .

() Failuve due to piping
(i) Follure due to Seepage.

@ PAILURE DUE TD PIPING $ HYDRULIC HEAD}

— The Pertolobing woker trowele from Lpafreom to Dovnglveam of theee Hydraulic
Shvuctureg, it has Sufficient head, awniloble with it due to Whichy it exerts the
&eﬁ e Pregiure On the medivm Parhcdleg. The Pretsure may Canse Moment of
M \Oﬁv\ foarticleg alon(c]( it the Hbm\‘na Weker ab Dolonchreom,

— This Process of erosion extend backisord 6nd Reawfe in formobion of empty Spoce
belows the foundotion due to bhich Hydrankic Siudize Subsidies.

— This type of foilure is termed, ag Piping failure or Unde,mm‘vxa.

/Wew wall

v

. H1

AN

Weir foundation

A N N
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— Tt Can be avolded by following methed —
@ By %awea&ir\a Hhe le/nal'h ofF ‘C\m& ‘oy Paovigion ag Sheet P’\\e tyoll of Downetvesm
Qide .

( By %Qm&\‘rg the l@naﬁﬂ o} He foundeolion due to Which heod (oge will ke move.
(D UPLIPT PRESSURE PAILURE $PRESSURE HEADY}

— The Peveolobing Woter belows He Impenvioug Hoox Exertg on wprard, Predsure on
the fobndahen , Whida 18 termed, os Uplft Presaune.

— 9Lt Presswre & not Gunber ~balence by the \oa‘?[ht of the. foundabion ,then
foundahon may fall due to Ruphure.

— % Ovder o avvid Hug —
@A Sheet pile ok Upalreom end Con be provided, thet helpe N kasina (o heed ak
all e Downgheom Painm,

(o By IMnereasing the thickess of foundation, due fo hich 1sajght of foundahovy
Inereases . V.
v —

N

oo

*+ THEORIES OF SEEPAGE

OBLIGH'S CREEP THEORY OF SEEPAGE
Asgumphiong
(@ The Percolating Woter Follews Hhe outline of he bage of foundahion of the

Hydroubic Shruchine e waker Qveepa olong e bottom Confour of Hie Struchure.
The \e/na\rh of Pokin thus hravelled by tre wdler ie teamed, 0g Creep lengfn.

@ The loss of head, is Proporhonad. o \@naﬁq of the Greep,

Mo L

D‘nema,
H_=Head Under WWch {low fakes place.

(©Theve & no dighnichon behneen Horfzonyol ond Verficod, Creep,
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L

H BOHUm 0{;—)7
O
T/
i 4 I
I1d
dy l% X — T2 \{T ds
i i
M ‘LT( >l1 W
K bl ]DQ_ 7
Lenakh of Creep (L) = 2d|+ byt Ady+ by + 3.dg
Hydraulic C_fradimt = Hydyaulio Heod low = H
\e/nqu o[ Creep (I
LEas
Head Availoble ot poink P=TTelal Wiead, Under Which flov trkes Place — deod Lo
iva upto Peimt P,
hP-— H_l(gch"\'%)
A l T -y
=5 Wr—=-——-——"7 !
i ¥ IT do 4 T
dl lT ” ~L‘]‘ dg,
I ¢
IIt il
v il X Sy

A 4
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— Ag Per Bh\?
@TO PREVENT THE PIPING

Ave: Hydvowlia grodient < 1
B R
H £ 1
L C
Where ,
L = Cveep lerghn
H = Totd Qeepoge head
e Bligh's Credp Goclficient §9rdepends on hype of G}
Type of Seil ¢ i=H
L
® fve Sond 15 <11_g
@ (oorcee Qond 13 < ]1_&
@ 3and Mixed with Grovel 5-9 Ll _ 1
and BowWder. 5 9
@  Ughr dond ond Mud, 8 < 1§

(B T0 PREVENT THE (PLIFT PRESIURE PAILURE
— To Prevent tug Railuve um‘%\«\r of foundation mugk beavecdtv thon UpUfH Pretiuse.

N —
H
y |
t
, P 1
— Takirg the botlom of- fhe fovndokion as datum.

Pressure heod ok poimb, P= h+t
Upli b+ Pm&gwrc, (h+ ) My

Uplift Fovee = (h+4).Viy-A
Now, for no Upuft failuse,

\Aejﬁ\,\} of Fow\dohovu Z Upltt {-m'ce,

qayd/ Z (n+ 9 26 K
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t(c\c” )Z h
t > _h
(Ge- 1)
Heve , FOS of _é%_ s aleo Paovide ogaingt Uplitt Preceure, foilune.
F =4
3
Vapaian =4 _n
de&ah ? (C‘c—'.l)
8. And thicknees of foundabon,
AV
/N — _>;.)e,\"y(§p<\‘e.
v
— N
am
10m VR
R //////////////////ITt
3m
J AP Datum
fnei- t =4 _h
3 (Ge V)
3 (ah-1)

h= (10— (314+2))=5-¢
5 No UpUfH foiluve =» = h
fo PUFE fo o)
H@u-1)=5-t

= 3083 m_

§. Coleuole the Seepoge. head ok point o ond ®, for fo\\pw\"n% Coge. .
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Ang > H=5m
L=aX10 + 40+ 6 ava
‘ 5m
rt=H =5
L 56 ~ & #

hy=5—5, 30 JOmM
A Sex 8m

= A2%A m 15 m
" ool 1O m|
&:- —i-lp

= 5-5 (ax10+15)

56
= |.375 m, 1! 26m

— LIMITATION Of BLIGH’S THEORY
@ Ibh‘ahﬂs Oblerved mo\jrfwremced bebiscen homaonted and \exheol l&nam of Creep,

fmpmm Lehweon E(fech\ﬂnegs of owkex cnd. innexr face of
Lonoq intevmediate Sheek P‘n,Le; Wall.

(i) Blgh Dbgerved. no di
Sheet Pile and Short

Bligh did not indicole ony Significonce of exit grodient ie: hydvaulic grvadient
akaH/\e, exit of the (ﬁo;/mg j F 0 ’ d

) Accovtﬂma to Bhigh, the loss of Yead (e
the. Cate”’ in ackiol

(V) Blgh did net indicote. tne Ugnifoce of Providin
Dowtnghream Gide of the hydraulic Styuchire .

b?rok;ovh‘onoﬁv to the Creep !e/rgm but 1e het

g Cutoff §Sheet pile Wal} ot

(2)LANES WEIGHTED CREEP THEORY
— Lone Obgevved, that Verticel Ceep lemgth 12 mose effechive in Cougiwa heod loge in
Gormporicons o the honzon fad l@rﬁm of the Creep.
—Hence, he mePDSe,d, Q we%hm% factor of One o the Verhicel Creep oand, 1 fo
Hom2ontad Creep, 3

sz IX Ly t+ _é_XLH

Wheve
7LV = tofd Verhieal length of the Creep.

Ly =Toled Howiwnwa\&n&lfh of the Creep.

[

© LT
d ‘
2 '43

b\ \Dg_
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Ly =a{d +dprela} + 5 byrb, }
o)
L’(P: &ch’i' j?,fl,
1=
[
hp(head Aveilakole) = (H -4 .Lsp)

— All; the. limitabons of Bligh's Creep theory are olso Applicoble to \ones theory excegl
1,

— As per Lore Pheow\ét,
@® T0 PREVENT PIPING FAILURE

Ava. 1 <1
Cw
H £ |

La Cw
Cis = lonea Creep Coeffidiont.
(D10 PREVENT OPLIFT PAILURE

t = _h
)
(3 KHOSLA'S THEORY
— smmp_hons

@O The Outer face of end Sheek pile 18 Much move effective thon the inner face of tne
of Honzontzl \e/n%\'h of oo

(D The. intermediate Qeet ples ie Smaller In Size(height) then the ouker Ones, ie
found to e Ineffechive in Cousing ead loss.

Pl‘p’\l\g of Fhe Hoov s Lraoted from the il end,, ie. hen esst 8mdiom’r becsmes
Mwe then Lo < Crihcol Hydravlic grodjexnt.

Loxit = le Pl'p\na foilune

@Ib s obgoluely Necesary o have o deep Sheet pile ok te Dounsiveom end, of the.
flooy i Ovder to prevent Piping fedlure.

(V) Seeping otey does ot Cyeepolomg the botom (onbour of fine fooy, buk ingte
folloug! the {lows pakhy /Stveom Uine” sy How line, 3
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II<

— ANALYSIS 0F KHOSLA THEORY
P-dP

Ja

—Seepoge, Preceure Oy Wik Blement @
°d P—(P-dP) = dp
4P=dny,— @

dA

wela‘f\k of Loil elements(3) =Y. Volume.

Welght of Soil dlements () = 7'x \'lqo\wne
Tea

= ¥Y'xdl ——@)

r No Pipin
P v 8’&@‘8\& > P %}eepaﬂe, Precewre |

Yxdd = dh-w,
rY‘ d_h X LR
4t

(Q—l!.'fn > )(X’b”\,g

Ite

VIV
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= 1 < (G-1)(-n)
for Grihical Condlition, £= A,
te=(6-D(-m)
r fine Sond , Comnge , Sttt
fr @ G= 3-651, e= 065

1+ 0:65
= 1

r No Pipin
'&) Pt a’i <1

inst Piping Fol= A
for Agai iping g
— FOS o 824\&%7 Kept in P\oncde, of 4-5.

— F08 t be Provided depende on fype of il os fellowe —

Type of Soil Fos Sate Bxit grodient
Shma\e, 4-5 A
4 5
Coaxte Sand, 5-6 1 _ 1
|5) €
fne Sand, 6 —F 1 -1
é +

— Bxit Qradient ag fer Yhogla’s Hnemf?h

L@)(ik = ix )

d "/ a
A = 1+ 1+2
a
X = b
d

Where
H="Totol Head Under 13hida flois tokes ploce.
b = fotol hovizontad length of the foor.
d= depth of Domnghreaa;w heet pile
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oo Khogla’t method, of Independent Vagiakle For Determinakion % Lt Grodient
Aod, Preasure

—In Order o find Low Seepage tokes place. belows the hydvaulic ¢ruchore v ig
Neceggqvkd o plot the Hove het Whidu {2 e %mdie/n\- Zo\uhon/ of loplace eq/\koh‘om.

— How et along with other methods fo Solve Laplace equotion, are (erpavatively
dx\cwt Hemae Khotla imfroduces a Aacuyate and guicks appwadh termed. ag
method of Independent Varickle

—In this Mehod o COumx Pavfile 0§ \hyo\rau!ﬁb Shructuve s broKen inYo ne. o
Simple meﬁ(e,)faah of hich conbe Solved, mathem ab"ca»((aL and Solubon of Whidh
s given by Khosla fn the dorm of Curve also,

— e Simple Profile Which ave mest Usefrb are
@ The s’rmau horitenfed floor of negligible Huckness ity Sheek pile tine on
Upgtream~and dewnafyeam end oy both,
(DA Shoight hovizontal, floor deprecsed, belowd the. ked, but without ony Vertical
Cutoff-

(DA Shroight hovizontad oot ef negligible tnickness with Sweek pile. of Some.
m‘-aa'mgih\ra}e foint . * Qa)%l pe- o

NI

N

[\
«— & —>

D D
bcy + bg =100 bg = 1_095—1{%_;1
‘ C T P }
dp, + ¢p = o0
R
Heve
"a= 1t v Heve |
Fl A=b {foq— Regpechive Caseg}
d
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K]

<

[

NN 77777

®

Head losse more Heod loss A < 1

moYe heod aveiloble ok P.
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Head loss at P

1S legs Heod logs at P Vs movre .

WK

Wi
4>
T
S
x

Cy

«— o —»°

«— & —>

= H- did —O@
hC: hD—“h
0= \'\D—j-LDc @
Fom @ ¢ @,
hDj'-H—hD

hDj -+ hD =H |= 00°/-H

I\
o
T
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—After BreoKing He. Complex hydraulic Styuchire Profile nfo 1no. of Limple Profile
Residual Potenfod ok Key poimbs of Simple profile is Compbfect,diw&dly ity He nelp
o} the Standard, 2eault a\w/n by Khodla,

— Thege Residual Potentiod ot KQ& points e ten {—qw\hew Corrected, for Me /p\\/ovoina —

(DCORRECTION FOR THE MUTUAL INTERFPERANCE OF PILES

C=19/D |4+D
b b

Wheve,,
C = (orvection 1o be applied. as %% of head, due o mterferonce of
Pile.

D= Depth of the Pile, the influemce of Which hos to be. determine on
te Neknbouing Vile of deptn o
— D fe tv be Measured belowo te level of Which interferonce i

deared. .
b'=The digtonce bekueen the two Pileg,
b= Tott floor length

d = The depth of P'\le On Which the effect is fo be Congidered, .

—Thig Covrechon (s +Ve for Yne Poinke \n ¥he wear or back weber and —ve for
the points foruard in the dizechion tfy flows.

AvA
6;2\\\\\\\\\\ ' El' C/////E s
1 (+¢) S9) ef{:) 6_5
bg
€ o >
Dy Dy DB
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Note i~ The Covrechon due o interferunce does net apply for intermediate Pile, if
this Pile Is equal ov Smaller bhon the C)ukanm\e and 'S o o dugfonce lese
than hwice e length of the owterpile

(D CORRECTION FOR THE THICKNESS OF FLOOR

— In Stendavd, P’UON@ the. §toor Is assumed +o have fegligible. Hickness herce | the
% Pressure am?/n by Khosla’ theomy s forr the top level of the foor,

— Bur 9n Actual Junction Peinte €and, C axe of the olom of ooy,

—Hence, the. Preasure ak actudt poinis are coleulated, by Agwmiwna Straight Une
Prestloe Viariahion.

— dince , the Corvected Pm&gu‘r& ok € Should be lese thon the Colewloted
Pregsure the poimt By’ Shal be “Ve .

— Similanly, the Pressure Caleuloled, ab Cy is lews thon Corvected Pressure ok Cy,
bhence 2 Correction 4o be cpplied ok Cp ip +ve.

t'=opet =ik %= 100 - pe
N2 +
$
I colew o<t
, P be, > b
\ A

\\‘%ﬂ

(iil) CORRECTION FoR THE SLOPE OP FLOOR

—A Covrechon s applied for a Slopin w and, is faken +ve for dotm
ond. —ve for e up gtope,«(u(k,ow\% e duvechon of o,

— Velueg of Correchon of Stendord, Slope are og {ollows —

Slope §H:V} Covrechion Factor
1.1 1.3
avl 65
311 4.5
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Note : The (orvechon factoved Mentioned oloove (s fo be mw\HPUe.d, by the
hovzanted lemgth os Slope and, divided, by the digtonce behuem hao Pile lne
behaeen Which Fre Sopin3 floor i< located.

8. An dmpervious floor ofa \Weir on Pegmeable. il ig 16m long ond hag Sheet biles
On Both Ends. The Upsream pile is 4m deep ond downg'l‘regn s Bm deep The
Weiy Creokes a net heod. of 45 m nea\ech‘n the. HhicKness of the floor. Calerdoke
e, Preccuae ab the Junchon og inner faces Vof the Pile with veir {Heor L‘Js\‘ng
Khogla’s h\em&

fng :
v Upshreom Pie
¢C.S = 100 — QE

bg = | Gss“{M}
X » S Ei[c, £]¢
A= 14flr x> 4m om
x D
X = b = 16 1
d 4 D
= 4
p= 1+ 1+ 4>
oy
N= Q56
Pe= 1 yGs!a56-2
w 54
= a4.6
b, = 100 — Q4.6
‘= ¥5.43

Covrechon due to Dounsheom pile.,

C=19, /D | 4+ D

o[
=>-c=19X/E[4+5]
6| 16

= 6 0/0.
43(;‘ = 75.45+6
= B8).38 o/(:: ,
h = A5 X§1-38
Jod
= 2.0d m.

142 ESENOTES.COM



For Downdhream bipe ,

1 Gos
m
* = \8
5
A= 1ata3a2
L
= a\t
Corvrechon due fo Upgireom PL\e 5
= —\9X
et |
— —5.34 %,
(t}E -\ —5-34
=31.145 Vo_
h =3al.¥5 Xas
100
= 0-b54m,

8. The (oneaele Hoor ifa heod e a'ror 15 level with tne Unonnel Yed ond, 18 13 m
the oo 18 provided. with ¢ wall of it¢ Upatweam ond, Dewnstream ende ’“:2
c\ep‘vh of Updiveom a0l is &‘5 m and that of Dounsheem wall is dm. .Ut Khesla
fo dd-&mne the. thicKnese of the. flody ak ike mid- length ond alwoike
j’vnc M Wwith the u‘agh'am ond Dovnstream CGkoff Wolls , The foor thicknes
Moy net be lecs thon 30 em onywhere, “The Upstreanm Rel te 1-Gm above e

/
loor level. Alco Check Sofe oinst, Pipt fym\wre it Permicgible B4t Gredient
é 018 't P | )

fns ©
O for Lpshream Cukoff (dold

d?(lj = |00 — @Pe
¢

e=1 cps-\[z a]

X=b =
d =
= §-6%

= I+ 1+
L

= 1+ /1+1863*
22
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A= 4-86

= bp = 1 y0os?[ase-2
% 4.36

= 1%.16 s

100 - 1716

= &
1 82.84 %

nu

Coryection {or Dovondiveam Pipe.,

c= 9y L_d—rb]

lol B b
= 9% /12 [15+a
13 B 13
= 2
¢C5 = @9‘81‘ '\-&o/o
= %48’4 O/D
h = 84.84% H
100
h = L aFwm
t = _h
(G-1)
= 8¢
461

£+ = 69m > 30wm

® Downgtveom bike,
e =1y G5! E\—_ﬂ
T ?
65

£ =13 =
&
A = 141+ (5*
A
A = B3B38
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bp = 1 . s -2
S S
:1_X0>s"_3‘#8—2v

T 378

= 19.66 %
Correchion due fo Upshreom ple,

o i)
= \C)/ng EH-\ \3]

=173

‘-’PE 19-66 — )73
= 13.92%

h= 7‘920/0
300

= 192 em < 30 um

hW\ld: hu‘\' \ﬂD
&
fnq'd \efnaHn = tu—\' tD
A
= 90 + 9.2
a

= 546 om > 30 wum,
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Calouwlated, Actuel

N = H ]
‘e deLxJ%

X =b =13
d a
= 65
A o= 1+ 14>
&

= 1+/17 65
a4

= 3.%8

\" =15 |
F T XS lax/sas

The {loor s Safe A%omg’r b‘\)‘w&
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PREVIOUS YEAR QUESTIONS
ESE

A. Which One of He followivg is not the, meior fachry influendvig Lee; m oo
Dhuch Ore of the follosing ey ety influencing Seepoge fro

@Characteristics of the Wil froverced by the Conal Qyatem

(DAveo Wetled by the Conad

(©) Locakion of the Canal

@ Prequencies of (anab Usage . (2020 |

Ang:
©Lecakion of e Conol,

Q. Khogla's formulae for assesel g pressure dighibubion, Under Weir Hoors are
based on
@ Potentiod {low in Yermeoble loyers st beneath the foor,
(b) Bownda loyer flow with the pressure dyop lon itudinally .
© (nformod honsformmtion of potential flow nto trie w5 plone.
D Qimph‘f«’caﬁbn of 3-D fow,
[2018]

Ang °
© Knoda’s formuda for assessing precawre dichibubion Undey Weiy {loore
ave based on Confrmal tondformalion of Pentiod How s - plone .

A& A 20m kon%ovhom'zon\a& (oncrete ooy Under a \oa?mmge, On a Permeable
foundeion fetaing o 5m head of Wokey and ag & “5m deep dovndheam
end pile.The ewt %mdiem*r [

@1 in 4
1 inH5
© 1 \n 6

@1 ing [2016 ]
fne ¢
®Iinb
— :i (
Ge X T
A =1+J1+o?*
2
= b = 30 =4
d 5
7\='}+\“9:qu'
Gg = 5 f

5 " 304 X J2 56
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G = 1
¢ 5

GATE

8. Profile of a wely On Permeoble tundah‘on s Shown in figuve T and on
elementary Profile “Upstream pile Only Cage” accowding o Khsla's theory
g o’ in fig. T The Uplift Preccwre heads aof Ke,at poids 4§ R ond

Soaxe 2 \tm , 375 m and Om wespechively (weter “fig ).
AV
? T Im| |Gode
dm Wely
v P//(
10 [ 5m
<4— 5m L | ABm —» *
T v
L‘I]
T R < 4bm >
5m
v g

Whok is the Uplft Prewcure heod at point P downdiveom of the weir
(Junction of- floor ond pile as Saown in' the figure T) 2

@ &75m
b) 1.a5m
© 08m
@ Dol Not Sulivient [2016,8hif+ -IL|
fing 2
B 125m
- Y
I v/
v v
- dp=a75m =0 bp=4-dg o
4)02 S\qm
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Ag the ble on DS is of Seme length of U/s hence,
Gp =4 — g
=> fp=4 - a7F5

= 1.2abm

8 A Weir On a Permeable foundakion with downsheam Sneet pile 1S nawn in the
figure below. The exit grodient ag per Khoga’s wethed s

A4 Weiy
4
5m
¢ |—>Ploo'r o
1777 < mm = T
4m
I &0
® § in 50
© 1 in %4
@ ) inab [2008]
fns e
©/fin 34

— As per Knoga’s Method,
Exil grodient, Gg = H . _1

e N
7\=J_E+\/]+oc°']
A%
L= b
d
X = JA?_ =ab

A= 1+J1+a»51] = 1.846

X 1
TLV-846 241

8. ((J\FUH Precsure ab Point € and D (Ag.A) ofa Lhajght hovizoniod Hoor of
Hickness iith a &neel pile ab downgy end aye a8 Y% ond

eglignble
37 ectively 9 the. Sheet Pile (s ok Updivesm end of the Hoor (Fg-B)

a0 ‘KQSt y .
the LPUR presswres af pomte D, ond ¢ are
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ECT

+“—QC—Pp
A
S

<o
4—

Dy
Rig. A Fg. &
@68 % and 60 % mgped‘ivdy,
()0 /s and 72%0 ve<pechively.
(©)88% ond T0 % wespectively.
QD 00% ond Zevo regpechvdly . (2005 |

Ang ¢
- @&) Yo ond TR /o ?SQSP€¢Hde.
— UpUft Presswre When Qheed pile is af Updream
= 00 — Uplift Presswre When Laeek pile is ok DA,

UpUft Pescure ak D= 100 — UpUft Precewse at-D
= |00 7 — 3D 7
= 80 %

UPUH precsure o ¢4 = 00— UpUft pweteune ok E
P H P C‘ = \00 o/ob‘—§& o/a
= 7Y
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RECLAINATION OF WATER LOGGED AND SALINE S0IL

— M Agricwhurdl tond 18 Loid 1o be. Walerleaged, dhen ks broductui ¥S elfedr
by Ngh Waler fakle. "%d b hd(aﬁ e

— The Productiviy of this \ond gets effecred, Wahen the yoef Zone of Plart
Effects When Hie_ woet Zone o plent cads «G\eod\ed, it Woker l\bwm?r 1ayg.,

SN N [

1y e
8=1
@ Plents xequived nuinents ke N,P 8 in Specitic form, o be Consumed, by fhem
[N03 ™, POg™, 804> | Which are formed, duwing Oxidafion seochion, by aerbic
Micro ora aniems

~ 9f the et Zone of the plont is flooded by wakery Yoids in it geb Chocked,,
theweby inhi b‘\‘\"f’ﬂ%t e/n%o(— air (0y) mid it hence avo(dmg the formabon
of Usdoble form “of Nubrients fhug), Eéfech‘n% the grovih of plont .
NHy —O2 oy — 92 oy
N O | g O an B
0y _

() Certoin Wakerlogaing plonts ,Hie grose, Weed, gron in Wakerogaed oren thug
effects e %m&@ ‘rh?o\PF the )Cfmpa ’ ¢ 4

The Normal Culhvohon Operahon UKe WU \oughing Connet™ be done in
‘ Wakey le%ace Arveo, | ¥ f Kt \‘3 ¢

) Woter logging oles leads fo SALINITY

— 9f Plont o0t ens 1o Gome. tny Copillary Zone /fringe. it clogorbs
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—Along ith this weker, colks alse 7iges upho Tosk Zone , ncenyahion of
WhE inereages Over the Pemiod of Hime , tohich ee(teqfrg Hhe. 63mohic c\c’rfvihj
of Plonts, thereby reduces Plont Yied,. § Thig type of 8ol ie fermed as
Saline Seilt.

e+ CAUSES OP WATERLOGGING

D Over And Intengive ‘me’%om‘ow

(i Tmperinous obstruckion .

Mo /N

V

Seepage of Roker brom adjpining high lond ond, tHough Conol

/2\'% /\

([«

(iv) Tnadequet Qurface droinoge
) Excessive Roinfall
@Topogmp\ny iPlO{ml’
«» PREVENTION /CONTROL OF WATER LOGGING
D Lining of Conale and, Waker Gourge,
(D Adopting. Exlencive. iwatgotion..
By Pwvidma Efficent dvaimege, System %Swrche and Qulosurface dwng},
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@By Adopﬁna Crop Rotahon,
By Adopting Highty Efficient Twigahon Technique.

e RECLAIMATION oF SALNE AND ALKALINE SOIL
—Tb (s the pancess by Which an Unculturskle Sl is made. it for Culkivation.

—Qoline, and woter logged, [ond gives very less Cxop Yielding and are UnGt for
S oo (I gives very P 4 fit fo

—A Woker \oaa:;d oaea Ovex the Perind aQ +me. becomee Raline .

—Hence, to reclodm Saline, Qoil ﬁmH\/ Woker Iaaﬁina is o be Avoided by Method,
Whadh 8 diecuss eqw(y.

—Several type of Salis ave Paedent in S0l Some of Hhem ave bene fiind Hr Plonig
While most them ace tnjurious for growth of Plont,

Ex i Nay(0s , Nay 804, NaCl § aleo termed, og alkali oLy
Nayly > NaySoy > Nall %Orde‘r of their harmful eé(‘ecb}_

Note @ Na, (03 (s dlso terimed, as BladK olKali as it disolve Some decamposed,
Oﬁ&am\o Gonshituente of il tn it

—Thege Solks yises Lplo Jwot Zore ond, Bver Hhe Jurface of field ond {ovm a layer
of thickness 5-75 m, by pyocess termed, as Efflerescence.

— Reclaimation of Solie alfected, Soil (s termed os “LEACHING”,

—In this process e \ond \s flooded, ith adequad deptih of Wekerdue 1o
Whidn otkoli Salts precent in Soil gpk dissolved,” in it and jois the LSater fble
or dvodnege Ly dlem,

— This process s vepeoted, ill Hie Qalie intop layer of \and reduces upto an exient
Some, Salt wegistont Cvop Con be groun UKe. 1?Dddcr, bojara el

— Over the pesiod of time §fvo Seasons’ the (and, becomes fit for Guhivation
of ol fypec of (op, it s te¥med as Recleimed. Land.

—When Qodivm Carbonale (Na,Ch3) s Pretent in Sokine Wil, Gypsum s 8%@’6&\7
odded, to il before leaching and thoouglhly mixed 18k wakey, N
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—In Ovder f» mantain equilibrivm Solinity otq
further inereotes (n s &JLN:Qn the. amflnt o

given Soil- ond o avoid an
obove Corvaumphive Use (s 4e

F Watey qd&ih‘onolk7 Q&OL\Z'M
ed ag Lead\m% Re.q/meme/nb,
LR = Depth of Weoker duained ouk Por Unit coea

Depth of IM%G\H on Wekey Applied. Per Unit Aven

LR= Da
Ds
D¢ = Cu~+ Dy
Da= Di—Cu
LR= D{—Cw *F
Dj
LR Can alto be exprecsed, in termg of Concentwodion of Sodte in Yraigoion Water
(¢x) and dvoined ouk Woter (Ca).
DX 1
C
LR=Da_
Dy
= Ci
C4
LR= EC¢
ECa

§. Eshimale the leachina Requinement When ‘EC’ Volue of a Sokuraked, Extroct of
Soil '8 10 mmho/am’ ab AD Y% veduchion, in the Yield of-Cwp.The EC of
Imaol-iow woker -2 Iy mho /em. Whok Wil be Hhe Tequintment depth of later

o be Applied, it the Cy of Coop is 8D mm, BEC Volue of Le.o&l(\ir\ceI wotey ig

ageumed, to be o Kimes o} ot of Qohuroted Wi,

LR = Di—Du
D4
S

ECp
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= {4 . 1\00
ax 10

= 6%
LR= D4
D
= Dj - C;\L x .‘00
D4
= 0-06= D; —80

Di
= 0f = 85.1mm,

¢ ¢ Tn Ovder 1 avoid, Waoker Loga«‘n% Efficient Dmﬂo%e, Wgtem ie to be Pvided,
— This System (s of 120 hypes ¢~

D Surfoce DM“T\O?Z]

@ Sub-Surface D 'Y\aale.
(1) SURPACE DRAINAGE : Tt s the yemoval of Excess woin wokey falling On,

n
the field, oy fxcess irrigahion woler applied, &ro fhe
field. by the Use of Open ditches o Dyasrns.

— Surface dvains ave of hoo types—

(@ Shallows 8urfoce
(® Deep- Surface Drvaing § Prench droingk

—Shallow Swrfoce droing Colieet/UtiGze the Water {rom Sutrface Whereag
Deep Surface dwvaing Uklizes Sub-Surface wakey from tile dovim,

(i SUB — SURPACE DRAINAGE : Thege ave e dyvoing Requived. for bil with
Povy internal almlno%e and, a igh noker fable
level,.

—Qub - Surface,/ Tile drans Offers Severol, qdvan\u%e Over Surface dvaing,

@ Increases Air Cyeulaion
() Reduces Soil Evvsion,
©Tt Reduces interferance with Culkivotion Opesakiow,

DT Rermils deeper vool Zove hence gives higher Yield,.
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«» DESIGN ANALYSIS OF TILE DRAINS

—Tile dvaing are USuo.UA/ Made wp c% Povous Easthivare ond are Uvewlar wn
Sechon.

—The. diameter of these, dvains may Vawy from 1030 em (minimum diamefer
s in vonge of J0~-15 )

—Thege are lald, on a Cevtain \Dv\aﬁhkdfnol; Slope Vwafna 0:05 —3% |

—The Cloged dvoing afe generally Spaced, ab Such a distance os 1 e \e
to lower the woker table level éuﬁ;&m@nﬂy below the woot Zone of- the. p

— For Modt of the plant the top point of the Waoler table must be ateast 1-1-5m
below H\Se, %w?ound, \evel Homeven P Vavies from plont fo plant ond TS up to
0# —a-bm

—'l\l\e Lh le doing may be placed, at~ obout 0-2m below the. desived, Meight
vel,

—As far ag Possible these dvoing Should not ve placed belory legs fervibus Soil
ag in thok Case it may vemaing dry , even in the Case Soil above woter

Logged.
—n Such Cace, if dvoing ave to be Provided , They muct be Suvrownded. by
graded, filrere / Envelope {ilter having minimwm Jicknese of £.5 cm.

?eél\ed

C/S of H\e, h\é d'me in Gyoded filler X- Sechon of

Rrvious Qoil withowk any filker: file dvoin in \ess Pexvioug Lol
Wi Gvoded {ilter.

—The Wakex dyoined, by tile daoin (g dxgchcmda int> Lome \oiazaf:r draing Colled,
o\e.ep Qurface droing,

~ The, Watex fiom the tile draing may e digcharged o on oublet dwain also
by gravitip er by Pumping.
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)
)

Flood 0% Conexete. (o\lar
RaL Tep goig 2
2]
’ B R ¥\ A Tile diin
Mekad pipe ,min. lenghh,
BN 4Sm2dih Bom mive
Outet dvein, Fhan that of tile |
)
\itE::
/
¥ ¥ € €
§
OuHet difhh A Tile dvain flow
AvA AV T i
,,,,, na
- Wokery
teble afer
dva down

)
N
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Waker tableg olfer d‘bl’aimﬂe,.

|
LT T AT AT T LT LT T LT LT T T LT T T

— Let °S’ be the Spadng beheen the dwsing and, “a’ be the depth oy
Tivpervious Shradum +§0m the Cenfve of dwvoing.

—The trggm’ mem height of the droined, Wotex table. obove the impenvious \ayer
be "0,

—let He (er\akh s@ tile dvoin be 1m.
Di’scha'r%e,, qx = Q. Ny

Gy = (DX K
= (yx DX w%gs_

- - —— ——
-
-

1 1 1/ 1
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= Kat -y ®

)

y 9x =
) 9x =

i

c &v|v>

X
X

v ©

Assumi ng 9 s ihve.r_&l\(f Propoational 4o the diglonce from the (entre of the,
A¥omn.,
Qx =1 — 9. x

A & (S/&)
N
Gx = 4 [s-ax] ®

From equehion D ond () we get,

Kdy.y = 918-2
S =A™

?:b dy = 9 2%1&
. = S—dx |d
g:{f’ 4= k| [BAx]dx

X=0
b 2

K. 2 = q]8 — Axk
[ii?__ll as[x %O
b —a* |= q|8* — as*
(o] %[I 2|

K
-y

KlpP—a* |= 4| 8*
e e

%%
S= ﬂc%(b’——al)

Note : The Value of total discharge 1o be Cowdied by tre dile dvain is taken equol
to 1% of averoge Annuol “Roinfall o ke dvcined, tn a4 hwa ond this s
fermed ‘og brdinage Coefficient,
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8 In o file Dvmnoxéi Systern, the drding ave ladd with their Cenbres 15w belows
the. Gaound | The | wn eyvious layer i8S Im belows gwund level and, the
Annm Ave Mnfail m area {§ 80 em if | Yo 6 of Hhe onnuot Ralnfold is to
be. drained it d4 hours 1o Keep the Wghest Pogifion of the waker table to
1m below the ground level. Defermine the &padn& of the dwvoin pipes.

Use K= 601 cmfeec,

Bng -

A A
15m o Tlm/

A

A A A A A a4

Heve,

8= ﬂ%ﬁ(bk a?)

b=9-y=8m
a=9-15
= FHh m

q=1% of (80am.A)/a4

=1_x&0><\o"-’<xs X1X 1
100 Q4 X 60 XEO

q, = (19-25 x\078) 8 (m3/m /sec)

S = 4x006lx(0"* (§>-75%)
(9:25X1078)g

S= 18%wm

Q- Defermine the &ize of file droin ab the ouklet of a_ & hectare dmmaze Sygem
If the dmn&aa (oelflcient is 1am and the tle grade is 0.37%,

Angs DC =1 em
q= 1X10"2x6x10" X )

86400
= 6344 X107° m?/sec.
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Q- Sugarcane { oot Zone depth 18 m} {8 g in a Porticwar owea. y When e
gr wd, Waler foble adm elols We wnd , if the Size 0@ Loil- pozes (g
0-08 mm in diometey ond Quaface “TeHaion 1S 6064 N/m , 1S Hhe fied Wokey

—9F %gét defermine Y Verheal of Closed clvm ng below @W\»ﬂd gSpoced, ok
1 m. DC=0.116 Cumec/\/\m“— K=l0"¢ m/gec ond th (mperious Stradum
18 Fwm below He c(}nkmd,

Pns :
/TN
dwu@{ ﬂ\ /m
dm
Y AV bl
h = 4T
cmax 'YNd
= 4X0.054
3810 X 6-08X\0~2
= 0.dafb m
Effective woker foble =2 — 0275
= l 725 < 1.8 wm below be Ground level hence
field is Woter logged.
b= 7-18
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18m

Fm

”

N Y
T T T T T T T T T TTTTTTTT 11T 4

P b

N

////////////////////////////////////////////////////////////7 T T T
q= 0-116 cumec/Km?

q= 0116 X (15 xJ) X (10-3)"

q= 174 X0 m¥m/sec.

_ ~b 2 )
I5= 4X\0 5.2*—a?}
174 X6~ !

a= 45% m oy F-453
a-4F m frm Grownd,

—_—

162 ESENOTES.COM



PREVIOUS YEAR QUESTIONS
ESE
lJ\ru‘dn One of the 'fo\\/owin%n\‘é not the main (ange. for Soil Salivity and, Sediciy?

Jangakion mismanagen
(b Pooy” land levellin
(© Use of hea\r@l Mathine %regu&h'wz% W 1o Soil Compackion
0

6)) Leqdmna Wwitowd adequidle drninage. (2050 ]
fing 2 |

©Use of heavy Machinery, reeuliing in nd Soil- Compoction,

— Main Cowge%sf il Salimity ond Sodiliny *

1. Tangadion Mismen ent!
3. Leaching Withouk cluake Dmimgc.

3. Poor \ond \evelUna.

4. Defovesiohion.

5. Accumulakion of aiyr bome or taker bovne Salts in il

8. (onaider the «foll/owm% datu {or o dvain
L=50wm
a= 0m
b=10-3m ond
K= Ix107°mzpg.
Tf He doaing Coary | /s of average annuad ¥ainfall tn a4 hourg , the awyage
@ar%%uaﬁ voinfoll for” hich Hhis Yystem hog been designed wil) be
em

@4 em
© 90 am
@ 96 am [Boss ]
fn
T 84 cm
— 8= 4K (b*-a?)
q/
= 50= qu(o‘s x(\wl— lol)
q{
= q= 4872XW0¢ m¥g,
= g= 1 oo X(SX{
-9 160 < )
R64 X104
= o = 084\ m
2 84 om.

8. (onsider the folloving Ciddement wegarding Woter kc? ng. *
1. Water logging is the” ¥ice of grdundiseker’ fable e to pogsible inmeace
in daking Qfeitdﬁr% in a veduckon in the yield of (yops
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Q. Walker li@«\na Connot be. eliminafed n Cextain areag bl (on e Corifrolled

Cg\n\ \\gd quealify of Woter pexcalating infio fhat ol is tnecked and

uced

Which of the oboove Skatement {g/ave Covvect ?
@1 Only.
OLY W72
©PBoth' 1 ond A.
@ Neithex 1 nor 2. [20187]

Ang ¢

©Dboth Lond 2,

— Waker \Og?riﬂ%an be Cormrolled by Paouision of efficient droinege o dvoin,
avay e aoym paker and excest frrigolon waker by Use of b~
Supface dvoinoge , waler logaing Con b Contyolled by "Cheeting ond
fmnvovin% P ol {]3 woker,

SSC—JE

8. Which One I the best method of eclaimodion of the alKaline Soil ?

(@Adding of Gyplum 1o il Only.

Addihg of Gypsum to Soil anc(( Lead\m%.

(©) Leacking dnly.

D P%’D\/idin% %«M)d draina.cole, Qatem. E’»\O\?—Momn%]

®Adding of lepsum o oil and Leadung

— leacking —n this process, the land 1s flsaded with adequate depth of
Watey. The alXoli' Salke present in the Soil, diseolved in fus
Waker, wWhich fertolates down fo Tin the Woker toble oy dvoined,
avoy by Qurfoce ond dubgurface dyaing Thig Process f2 Knohne
as Leachm%.

— Reclaimotion — Land Reclaimedion (s the process by Which on Uncubvable
\and ¢ made fitfor Cudbivalisn,

8. Which One 1 the besk method of the. vedaimakion of the acidic Soil?
o Leokd\m%
vax“g\‘o of Good dyainage.

Use Gypsum as a %oil amend ment
d Ve limedtone ag a Soil amendwienk (2018 —Momin%]

Ang ¢
@ Use limesione ag a Seil Amendment
— The beat methed of the vedaimation of the acidic oil 8 uge Umestane
as a Soil amendment .
— Different lining modeniad o vedlaimafion of acd <oil
¢ O Xudeg — Cal
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* Hydnoxides — Ca(0OH),
. Z?r\obnofre_ — (al0y
* Silcakes of Calaum — Casio,

8. Which Ove of the folbwing (& net a. Cauge of Waler ing €
@ Exceas 1—&59 i fgf m%%m waker. f 48
@ Exce%S Ram

vequent %ohon
%L\\g\n Wakey g

fing ¢
 (DExcess tapping of the Guownd woler,

[2017 - Even'm%:l
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RIVER, THEIR BEHAVIOUR ,CONTROL AND TRAINING

—The Ghu’ef factor Phich is yesposible for the behaviour of mver is “SILT’
Which {lowg o&wna the ¥iver Woler,

—The Silt \n miver waker Cauges —

(D Incrvease of Hood level,

(i) Silting of Peserviour

(i) Sitting of Trngakion Choanels.

(iv) Meondering of River

(v) Spliting up of &iver into Number of Chonnel.

— The Behaviour of wiver ab Caihicol, Pinta olong it flow s as folloning

@STRAIGHT REACHES  Tn Stwoight veadh of a River, Cvoss - Sechion i< in
Shape of frough ith WNgh Velodty of How in the
middle of lection, =

Waler

~ Since, elodhy of {low ie move, depth of flow is Gmparakively less.

—Due 1o Hus existonce of tyoneverte gradient from Edges fowards Centve,
Tvonsverse &ecxandowg o geb developed,.

(©) BENDS :Every River in Alluvial Qoil tende to develop the Bend Whidn ave
Chardcterised. by Sqowm(cjl on the, Concove gide ond Qxlh‘n& on Convex
Side..

— The Si\h’nal ond chum'ﬂa n ‘he bend, may Continue due to the achon of

Centrifugel fovee,
— Thig Silting ¢ Scouring of Oppogite Sides of vivey axe independent of eack
thex,
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Concave,

oufer
Yososssess, /
@D&po&iﬁom oY |
| Cu\-h‘na VRN Siling ot Tnner
e.

ouler edge g x—x

— MEANDERS ¢ l3hen Once a. wmiver deviakes from iha axial path ond, Curvehire g
developed, , the Pyoeegs moves Detsnetveam by bLﬁ\oUna wp of
Silhing Jelonde on the (onvex Gide \hich Redulks in Qi ter

gmé\&a of Ouler banke by Erosion. ol
MLCMQO»r\deb‘ingr leqlﬂw,) e 15

I Clockuiee
¢ bend

Shallovs Sde of

Meonder ™
\ AxlS
/4 \
) Sth\o_n_&(Ze,_oG_ Shatlon Cide
Meander of Meander

Arin -clockwise bend
— Powmation of Quccessive bendg ofy Revevge owder is Colled Meondeys$S Curve}

—The River in Which Meonders are Obexved 1o be foymed, i3 termed, as
‘MEANDERING RIVER’,
—Meondering is Coused, by te following Mechoniem -
T \

\ T / Originod
Inade'q Bed Qobe A%mdl 'ﬂ% River
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Aa%mdma Rivey > Silt deposition > Ped Yope /

loﬂailuch‘naL
theyease
Banks of Rivers ave Atrached < Width of Rivex Channel
{Sdh‘na ond Scotm‘na} Tncreades,
Proceed Continwoue Downehream » Meandere o€
Fovmed, .

—The 4 Variableg Which governs He I\’leondermae Process are og follows —
@ D\'scharc&e,

() Bed. Slope
W) Bed, Modeyiol and ide Matewmal,
W) Silt Grode ond Silk Urorge,
—MEANDER LENGTH *Tb {s the oxial leagth of One Meonder:

—MEANDER WIDTH/BELT: Tt s the distonce behxen the. uker edges of Clockuise
ond onk —c\ockivige (oo p.

Meander Ratio = Meander Mdih, MB
ML

—TORTUOSITY T (s the Robie of lemghin olomg the channel o e diveck axial,
length.
—CROS&INC)/CROSSOVER:— The Quort Stroight meackes of wiver (ovneching tusp

Congecudive  ClocKwise and onticleckisige [o0p i3 called,
C'm%&m&,

—CUTOPF:-Tn an Excesaively Meand@n'n% river a. Porbicular Pend may Somehime. be
aoandened. by formabion- bf- Shﬂ%hl‘ ond a ot Chonnel s
texmed as Cuboff

168 ESENOTES.COM



+« CONTROL AND TRAINING OF RIVER

—River traiming includes all Works Which aye (ongtructed, On oo aivery So 08 fo
uide ond (Snfine the How of siver Chonnel ond 1o Centyol ond, Wﬁulcdre,
ey Conﬁ'auvah“an S 0g to Qo.he dqlSposec)v of Sediment Load..

— River fraining (s dasified, in foummcd three forms 2-
@ H\‘g\n Wokey ’Frodninc& / Tvaivxi“na for D\‘sd\qw(»[e,
® Low Waker Troining /Troiving for Depth,

(©) Mean Waker T”fm‘w'na /Tfm’vdn&fw Qe diments.

©@HIGH WATER TRAINING £ High Woker Tyoining is Undexfalen with fhe Prima
Purpose Q«S- Hood (3ol 9 terdore aimg on Providi g
Suffyicient vivey (rods —teahion, for Joke fagsage of
flodd,, Whidh (s acheived, by me’di’wa Tmbankment
On either Side of aiver.

(BLOW WATER TRAININGS Low woker Trodning. (s Undertaken wikn purpote, of Providing
Sulfroient depth {m% Navigohien, c\um'r@ low wober Peried,
Which ts acheived by weducing idit of River,

(©OMEAN WATER TRAININGS Mean Woter Tawining fs Undexrtaken o effeckively
dicposed, Sugpended, "ad, and bed. load \Shich g

achetved by Oong’h?uch'na gyrones / Spur.

— e following are genevally adopted, Methed of Tﬂrai’n?na of River —
® Marginel Embonkment / Levees.
@ GQuide Banks.
Cwm nes / Spur
) Avtificiod Cutolf
O, Pilching of wx/mama Apron,
(W) Pitched Talondg
Sillg, Q:andalh'na el .
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(DMARGINAL EMBANKMENT /LEVEES

— These aue generolly Eavthemn tmbanKmeat , yunni w% Porollel fo Hhe Rivex ok Some
Suitakle dittance fyom it

—They may be Gonsiructed, On both Qides o om Only One Side & 7ver for Some
Quitakle \eﬂaﬂn When the River ntey or quging Hmu%h NS ,V'ibtoaeg,aihes
oY ony Phce, ef Tmpoﬂunce.

— These. Embankment 1soll Retoin e {lood wakey ond Hhug preventing it from
Spreading into the fown.

—’g:e, Augnment of tese lewees follols the Nermal meondesing Paktern of the
ey,

— Tn Ovdey 4o awid, the €rogion of these 'Emla&n\/\meﬁ'ﬁ‘/ Lwee&,gi'bm Piichu ng IS
alse done on othex Side

M GUIDE BANK

— 9% an thgineering Svuchwe Such ag Weir o orroge or Batdge efe 18
Conshucted, aemwds a mver, the viveyr Wwdh is reduded ond dvdivmed, (n Such
a way ag b engure ot Onl Safe dispesal of flood, watex takes place bur
also tawres Rymenent widh of the wam’way for e Wakerflow.

=% it nwbhensured it would be Uneconomical o Spon the entive widi of the
nve or 18 Khadir bonk {Max Srretch aevoss the widt, the River ey M@ander},

— Thege. banks aae 301&&117 Prouded, n Poivg,gymmdriaol tn Plane.
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Stone opron Approach

embonKnent
=080 0,90
S A\ Ba’idae o/
SS9 O\ 7777
777723 ol >
0] (0]
g 0 \/Sto;\smn ; —» Peymanent:
Snonk 8 8 River Bank
ot— Stone facing —am
0O on S\ope 0
0 0
O O
0

@
s
000

—

Note : Whenever o &op1 ja ce 8 Pvmiedtd/ Stone 'Pﬂ‘chmcat a&amsb Swwm&,
the. Pikching (s Q)(\‘Ear\ d, beyond the bed/ tn the {oam %t ¥ PocKed Stone
Which dump’ tnto the, Scmwacb Powtion ond it termed ag Laxmdmn& Apron.

(i) GYRONES / SPURS

— These. agle. the embankiment fype dhruchure Gondvucted along the ftonsvevde
divection 1o the River o Qx’rem&na from the Bank into~the River.

— They Profect the bank, of tne Rivey frem fvosion and, Silting by cle(—\ech'na»
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the Curyemt awoy from fne Bonk.

—The Gyrones ave of following types —

_ - left Ponk
U/s
Seouy
% \m\te
—
- U/S D/S
Ordmam or Noxymal 4 H/
Gyrone
R
Ai‘l"mchn éyvone,
U3 o D/§ ¢
y P > > *
Scouy
e \L:bole,

% \
Silh‘n% . ‘?5%’ 5 fh’\&le 10 - 20" with Noymal o BanK,

Repelling Gywne

I

T-Shaped Gyvone Rockey Shnaped Gyvone
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(WARTIPICIAL CUT-OFF

— When o meonder goes On (neveasing,, it may e/nc(o)r\aa Some Yoluable. land,
o Shuduve , then” the iver Couree “moy be Straighted, by inducing on mEama
ANl d ¢ 7" Bl
Q'Yhﬁekaq Cb\} "Ovl/, [ e

— P Mduang an catificad CN’*OH,On\y . Pilot Chonnels requived o be st
Txeavoked, al ves of WorK 1 done by M Ver 'r'l"gel\%(

Artifical cutoff

/\( \Z
— — _I___ - /

Q@PITCHING OF BANK /PROVISION OF LAUNCHING APRON
—P\'\d\i\fﬁ of Bonk & Pt of indivect #iver lYOJYljr\éL WovK. .

— In this bank of ver are divectly Protected by Sfone B fching o7 by Cencrefe
blocke o !oy bk Lx‘vu‘na Y \ay 8fmwimc& \feae,\‘a!o\e, (ovey efe’

@) PITCHED TS LANDS

—IF s on artificial Teland, Construced, Over the Rivex bed and. (s Pavfected, by
Stone Prizhm& on all Sideg.

— Because of the furbuwlonce caexnc"ml‘ed by the Talnd in ite Vu'dmhal , fhe. viver
Chonnel, ovownd the. Tdlond gers depended and nakey 12 aftvacted towovds it.
thereby, avold the Evogion of the bonke of- river,

Pitched Igénd
X—X
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V)DIKES /SILLS AND BANDALLING

— Sometimeg ,Q nvey may Creake deep Cut or Chonnel in the vidm‘hat of Cer'oin,
Shuduve, ar\d ave raqwmd*\m be. Covrected .

—Tn Sudh Situation, Sills ove placed acxose the Scoured Yorhion of- the bed with
theix 1op level of o7 QUgiHy belawy the designed, ved level.

1| sy

Dikee/Sills .
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PREVIOUS YEAR QUESTIONS
ESE

8. Which of the follewing ave He dbjectived fov River fraining 2
I Righ {lood discharge may pass Safely and quickly thidugh, fre veach,
2. To"'make the zivey (ouvee Sfable and seduce bankK emsn o minimum,
3. To eck flow tmowgh Canad,
4. To Prouvde a Sufficent draft for qufaah‘cn as well o8 good Courge foxy
\C.

@ 1,2 and 3 dely
©1,2 ond 4 Oy
©1,4 ond 4 Only.
@2,3and 4 Only. [2020]]

Ang:
©1,2 ond & Only,
— Objectiveg of Ruver fraining ane
). Righ fleed discharge may poss Safely ond guickly through the. Reach.

2. Seciment Lead i \udma bed and’ Suspended \ood may® be tvong poried
effiaenty.

3. TfﬁmaKe, the Ruvey Couree Sjoble and deduwce benK erodion o
mamom.

4 To Provide a Sufficiedt dwaft for Navigedion, as wll as goed Gourge foo ik

8. Toviuosify of a Meonderlng wiver I8 the volie of
(@ Meander length 1 WIdHY of e, Meandey
() Meander lemgth fo teidih of fhe iver,
© Curved lemghh along the slver 4o Hhe divect axdad \emglh of the wiver
@9 the mver 1o the Curved length tlong fhe. vivey.,

(& Diveet axial leng tn
i [201%]

Ang
©Curved length aiong fhe ¥iver to the. dived okial length of e river.

8. Congidex the. folloving Statements &
1 Righ Water fyodning s Undextoken fo protect cxam‘ns’r damoge due 1o fleods,
2. LNOQ wzhlzzf haivu‘ng s Undertakien to provide “Sudficientdepth for
vigohion ,
b Meary waler fraining is Undefaten fo provide effiient disposal of
Sediment- lood .

\Shick of the above Statements is/ave ovrect?
@) ond A On\y.

B) 1,8 ond 3
©Xand 3 Only.
& & Only, [20107]
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Bng:
®1,2 0nd 3
— Walker hraining Woake ¢
High Woley hraiw‘ng — Plood Conholg .

Lok Laker Holang — fv- depth £ Navigational Requiveient
Meduum wotewﬁai%u‘ng — Qediment ¢ dispesad,

Ssc—JE

6. ArY\DV\%l the. following Mver froining Works, |Shich are. aligned either parallel ox
ar an“ongle. fo He anKs,l‘denﬁ%& the One hav‘m% a diffevence inalignment
When Cempored to othere

C]uide, Bonks |
(b) Lexeed
&) Groynes

@ Plood wodlg [2020]

Aos
© Quoynes.
8.A Rivey haining Work 18 3e/nefmﬂy Requived Lhen the iver S
@A md:‘n&\ﬁﬁéle,
Q beorden g, 4P
eqradin
S b 8o

Aos
(b) Meondexin

Type.
— The (he %Mmc’ven‘éh‘cé o these. mver yeocheq is the Zig X shion
in mwﬁ‘ﬁ they Jlous, § 4 Oﬁfa

— e Zn‘a— ZOE% fashion {8 Colled Me&nd@mﬁ

(2013 ]
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DIVERSION

HEADWORK

— The Work, Which ave (onstyucted, ab the head of Conal in owder to divert e

River water tdravds the Canol 20 as o ensuve vegulated, Silk free

Comtinuous

Supply Woder, with a Cextoin minivaum head irito He Conol are termed,
as Diverdion Headwovk,,

— for example. - Weire

BARRAGE

Bom’a%e,
WEIR
—Mayor Ponding i Acheived, from
R;]jged Cwega pro
\Vi Gake
= = K Routed Crest

—Weir Cannob be Used as meons of

trangpertodion

e

—Chesp buk ladA Gontwol.,
~Afflux Cogt dwing Hood s Very High

Y

HPL

AR,

>

\

— Mojor Vondu‘na & Adived from Gloife/

Qhudter.
V

\
.

«Gote

. Raiged Cwvest

—Bar
Tyengpsrtadion, .

Con be Used a8 Meang of

—Cns\-\y but eﬁech’va (onhol 18 Provided.

— AH\ux Cost dtm‘na flood ig Vemd lesg.

Y

HPL

ary | .

¢ Gote
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s LAYOUT OF A DIVERSION HEADWORK AND {TS COMPONENTS

Margined
Erbonkment IZG[UJde, Bonk
Divide 1yodu
J, hgh
Conad Heod ; l Loddey
Reguletor ™ lben
"Eif Weiy Propey/main neiy
,4!;;/4_,4)~
L =15 AR MNowmal verr Povhion
|
Off toking I 525N I YN
Canal Under Uwice P

Powbon of weir DS —
—A divergion, head Work Generelly oneist of folloving Components
@ Weixr Proper
(bUnder 8luice
@) Divide Walk
@ River troining Worke SGuide Bonke, Marginad Embonkment}
© Rsh ladder
® Conot head Regulator

@ il RC%MOT oY,

@ WEIR PROPER

— Tt g Raiged feymanent (Pucca)) Stvuchune With oy wWithouwt Shwdkers / 80}9_
lond acvwes e mver widih o dlvert the Woder info the Canal |
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N L 5 Crest Sanbder
Cest \evel
Weir Wall
BOSOT
U
U/ S D/g
Cukoff A—A  Culoff

® UNDER SLUICE/ SCOURING SLUICE

— A Conparatively leas turbulent OE Wolex g Cresked, near the Conal head,
Reguledoy by Cpng’rmch'n% Undey Sluice Portion of the Wely

— A divide wolk %pexvtes the moin, Welr Porkon from the Under Sluice.

—The Crestof the Undex Sluice. Porfion of the Weir 2 Kept ok a lower thon He
Cregt of the Newmal portion sf (Seir.

—Noymodly, He Cred-\evel of Under Qluice is Ke&\- equal 1o the deepedt™ bed,
level of River duai ng Non- Monloon, Season , \Sheveas Cresk level of Weir &

Kept \N‘cahev by Aboud 1-1.5.

— The Crest \evel of head Qeﬁdmr is olo Kept hgher thon the Crest-level of
Under duuice 4 So' that Cm\y Qg free. Woker fe mitted, into the, Conal .

v
Cvest of Conal head
7/
Cregt of SLl)n‘deY
wce
HHHHH1’H!HU/HHH}'/;‘l;//HHHHHHHHHHHH[ K
Figh Laddew.
\\
Divide, wall

— Divide. Woll ie Provided from the boint Upgtveam of Conol head Ragulddor.
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© DIVIDE WALL

—Ttisa Magomvmr Generete Woll Congtrucked, at &i@h!c Argle to te. axe a
Weiy and Sepercde Weir Pyoper {pom Under Quice.

— I Extends On the Upchreem Side beyond the bea%r\ru'n% of Canal head
fegulodor on the Downafreom Yde it extends beyond the Bd of the. loose
Protection of Lnder Quice,

—The Main funchion of the divide Wall :

@O Tt Seperate Under-Sluice from Wely proper.

@I[: h;lps n P%Vim‘na Compcx\*ah\ldy lees turbulant Pockey hearby to te
Condd,,

(i) Tt Keeps te Cooss —curyent avay from the weir.
@RIVER TRAINING WORK
— Quide bank, Marginal Embonkment , Gyrones.

Gyrone (Repelling)

@ FIsH LADDER

— Genexally, Rivers are (nhobited by Severa! fype of migrotion Fghes termed,
ANADROMOUS, Whichy moyes from, One Poa')— of My 16 anpdther paat of
River, accovding fo Seasor.

— When thege fighes moves from Downgiyeom fo Ubghream Side they have fo
l’v\ee.g\'gb wokey Pweggu&e,/Cwmnb,due_ 1o Which khe.y dies Over tHe perod,
o time

—1Ib (s Obgeyved Mostk of fishes Con Pesict velocﬂ'bt of 3-3.5 mf&ec ot head
diffevence of 5-6 mekeyr Upctreom,

—In Order 1o froble Movement oy fish a Sructure (8 mode tevmed as Feh

Lad;l{;w which, dicsipates the Brevgy of Waker by Provigion of baffe wolls
in i
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—Thege loddere axe Suifokle for wely of Smoll height 08 in (ase oy large
Weive 5 Height 100 m ¥ it becomes uneconomical ,'in thot Cage it s
“Trongported Mechonicolly,

—

5%

Fch
Pl

oNn

(DCANAL HEAD REGULATOR /HEAD SLUICES

— A Conall head Regrlodor is provided, ot heod of- o(—{——‘lum‘n% cono\ and.
Serves the following Puarpese —

DTk Regulotes the Lupply of Woter Entexing. the Canal,
Tt Cortrole the Entry of Sk info the Canal.
(DT prevents the wiver {lood from Bntexi ng the Conal.

— The Regulador 2 evally aligned, ot 'zri%ht f\na\e o te Weir buk SUght
Mgleg con olso b provided {or Smooth” Entiy.
[/

V\Q‘B’%W\/Ol Piexs Htgqgcle*r
Bund Ais of _ l
uahon| | ]
Off taking -
Conad "

K
° to 110°

Divide alk
@ ST CONTROL DEVIGE

—The En of Sily infp a Conal Wnich take off from head Work ,con be
Reduced by’ Conshructt g S Covfyol WK, as follong —
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D Silt Excludere : These axe the Werk Which are Gongtructed on the head
of the xver, upLhreom of head Re%m\atw.

— The Cleore Woker Entere Hie head 'mcamairov ond Silted woker fntere o
the Qilt Excluder.

—Tn ths Jndpe of Work Silt is,, kh@e,fom yemoves from woker befpre it enters
inf> Conal .

D&t Cyectors i Thege ave device Which extradr Silk from the Conal Woder

after Silted Water hag travelled a. Cexrtain dictance in 1o the
off — faKe Condl.

— Thece Worke ase therefove Congfructed. Om the head of Conal,a. litHe
downdiveom of the heod Regulator,

e+ CANAL REGULATION WORKS

—The Waker Which Enfers infs the. Maln Conal from the River has to be
Dé wdﬁt ik diffevent Branches ond dishibudorieg jn actordonce with demond
ot Woley.

— Thig Pavcesa o§ dichbubion e tevrmed, cREC,U\_A’Y ION> and WorK, Which ave,
Conshucted in Order 1o Gfiol ond requlate dideharge , depth of Velodily in
Conad are Known as ‘CANAL REGULATION WORKS?,

— The Tmportont fype of Conol Rcau,(ah‘oh \Work
D Coned Fall
(D Canod Reoder
(@ Conod Exope fmd Cross Regulakions
@Mdam‘na A umesg
WConed dukets and Medules,

O CANAL PALL

bed Sope of the Chonnel, the diffexemce ig od justed by Conchructin
Vertical “CANAL PALLE? in the (anod bed ak Sitoble intervad, (3w

— Whenever the avoiloble Najurol Eund, Slope g Steeper Hhon the dedign
Pucea $tructwe,
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o ‘
Verhoal «— {352 e \/ Degign Slope

bed Clope,

— Locabion of the fallz depende upon the Topogruphy and, is Selected, Quch ot
Cogt of Excavehon ond Gogtof filling & munimem by belending the
EavthworW in Excavabion and %G\Una.

— Various fypes of Canol Falle one as follows

@ OGEE FALL :Tn Fus He woker g rodually laid down by vafdmg
' Convex ond C(oncave Cuyve .

—The Pexformance of this wag found, to have fo\bom'n% detects —

D Theve are heawy dran-down on, Updlyeom Side , due 1o Which low deptic
cities ere Observed Couging Exosion.,

@ Due o Smooth frangiton, , the Kinehc Ene:r%}x/ of Hots wag not digsipaked,
Cau&inc& eydgion {n Downgtream Side .

ond \r\iahe'x Velos

——> Drandowwn
4
Watey Surface

Uk Bed

Notuod ;HH\- -
Bed Slope &

|~ s D/ Bed

v
Rubble Masonany
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(D TRAPEZOIDAL. NOTCH PALL ¢ It (encict of No- of tropezdidal Nofthes
Conshructed, in a ugh Crested, woll acrose
fhe Channel With “Smooth Enfevance, on,
a. tlok Civewlay Up projecting Dewndfveon
f%m each notch to' Spveod’ owd the,

Pauma Jet.

— These Jele (ould_be dedign 12 maintain Normal Woder depth in the, Updhream
Chonnel hence, Tendendy of exotion s veduced (n Hus Case.

08 FQL
Top of Gl Bonk,  FSL o
# \/ i = Ng.‘g]v\ %
il ]
e
Foundabon——
Wald
Fronk Flevahion
X=X
Pundahon
Ly
Notch
Pier Pﬁn
yu
|

Lip
(©WELL TYPE PALL /CYUINDER TYPE/SYPHON WELL DROP

— Thie 0 Congigfs of inlek tell with a bipe of its bolom , Corvyd
wa@%v&m& well to g Dovynghreom Ouﬂerpww. ? LAk

— The. Downgfreom well is neaeggo\? i the Conot of foll greaker thon 1-8m
and oh'gcﬁnqvae gaea!m' Hhon 0-0q m>/ec .

—Thi v ng \arge d Small
dh‘gsd\ hg% e?f foll are very vsefud for affecting \avge dwop for Sm

—The\/ axe Cpmvmn\y Use as fail eSeope or Wheve \N\ain levelled Syolley
dyanS ave availdble
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U/S Conol BanK level - |
— Effechive fal

= \_ 2 DI Conal
o L- B - ! * ’t::: ‘n : S ’ 3 Baﬂk le,Vd
T 7 i Earth ‘li’f\_ —
S C}mﬂ*' p o e a/ -~
Bed /
level 7 D/s Conel
Tole P o P\'PQ Ded \evel
ol D\LHQ—Q' 1
Wald

(dSIMPLE VERTICAL DROP TYPE /SARDA TYPE FALL
—A Raited Crest falh with a Vertical impack 1 Pavvded in thie (ase.

— It is Feonomical and Simple in deS\‘?'n ond Congtruchon,
—In Hus fype of high Grested fall, the noppe TFall info woker Cughion below it
—Thexe i3 ho cleor hydvoulie Jump and Energy dissipation in fhie Case.

v —
Ufg HrL—E ~

~
~
N
T D/s HRL
S~ i
U/S Conal Bed
/
Qheei' S D/S COQ&Q i}
pile. ol CoAN 7
\E!:g Bed

/
Wakey Cughion,
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@STRAIGHT GLACIS FALL
— Tn tie Fall, Shaight Glacies @:1) is Provided after o Roised Carects.

— The Hydvaulie s made to Occuy O the glages, coudng Qulkiacent
Eﬂexca; dmipahw 8l 4 ¢ UW

—Thig qives v sod fexformonce however, they may be
{wn@d for @wmg COZSILOL d fb Y

Ik

Sfmaafrdr /I

Glocies

|

OMON TAGUE TYPE PALL
A

— The Energy dissipation On a Stvaight laus remadn (neemplete. due o
Vextical mponexrﬁr \/elou bar;@ Ved Hemnce , fo increase
the. digsipokion St M cck by Pamboha Glacis
Communify Known a ‘M NTA(;'UI? PROPIL‘E’
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(@INGLISH PALL /BAPPLE PALL

—A Shraig\r\t (lacies Jrldpe-falﬂ When added with a baffle P\Ol‘(mfm ond @
baﬁge wall, it increases the head los Hnerelby Reduu‘n% the. tendency
of cotm’nﬂ

VA
R
Crect
VA

71— Baffle woll

22

OO tenad Can be Uzed 1o Measure the di&ohawe of the Conal,it
& fermed og Meter Fall and if it 18 not Used {for Meacwement of
Aigdnca'aﬁ it s teyrmed ag Non - Mefer TFall,

@D Verticol dwgp‘_{%lxs are Suitable for discharge upto 15 m3/eec and,
dop of lbm,

@m@z\g rﬁéq/qgei Wg of fall is Ued for gl Energy loxe of discharge

Baffle Wall may be Used for ol discharges and dvop of 1.5 mir.
@0 Wey type fold ave Suitable for Low distharge it high drope.

GDCANAL HEAD AND CROSS REGULATOR

—Rhen a_ byanch (ool takes off from the moin, Conal § Powent Channel ¥, the
off —toKe Channel must be (are: \&y de,&y\'amd ond ah‘gncdf M Sudh a voy it
_r‘v_\q\«esh Zeyo— angle With the Paaent Chandel and, then™ Seperodes oul in

yondirion .,

—The frangifions Will have to be pyopexly deg\‘%ned/ o a8 o awid Sithng and ag
ey o&keejmoiw‘ve both the Chonnels Lhowld maKe on cmalc With the” pavent
Chonned,
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L
Heod Re%ulahwsﬂé regmlake
digcharqe and

onhol entiy 0

07 dedigm disdnarge
i brondn Condd. b

(i) CANAL ESCAPE

— Tt is a Side (nonnel Conghucted to Bemove Qurplus Waker from an Irigafion,
Coonnel 3 Main,, byonch, dishibutory ¥ into o Nafurod Droin,

—The Waker in rrigakion Chonnel may become Surplus due o,
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(@ Some, mistake or difﬁcu.lkg n maulah‘on af the head.
) Due to £xeetsive Rainfall.

© Sudden Clogure of Oukler by the Culkivefor,

@ Due o Sudden Preach of Downstream Side |

— Conal Escope are. of following: fype —

O WEIR TYPE :1n thig E)PQ,CML_ of the weiy wall is Kept ok RL equal to
FSL of the Conal, hence \shen woder leve) Riges obove FSL
it gk Eacaped,

Crest

Canal FSL
Y
= /7

Natural drain

Canal bed \L
T

] Pitching

(D REGULATOR TYPE OR SLUICE TYPE CANAL

—Tn thig ype, the Sill of e Becope g Keph ak Conot Red \evel and the
flows is Controlled oy gokes,

—TWis of Bscope are Prefeywyed, o8 they give beffer and Con be Used for
Comp‘\‘gﬁy F’Emp\;fna e Cogi& a fo

_ %ng; |%S£OP% S\‘(g,lAc‘{)eéjanad, for Seouding of Ercecs bed Silk it is fermed ag
. /B?’\‘dje, Rood

YIIIODIIIS

Coned FSL

Escope
,/Caate/// %ﬁponnat

SONANNNNNNY]

level
ao?mlﬂ 2%L9%

v
NNUNNANNN

v/,
[/

N\
Silb
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/ escape,

T~

(WMETERING FLUMES

— It s a Struchwre Construded in Canal for Meaturivg 1ts dischooge
occurodely,

— It is an owtifically flumed Secdhion, of the (hanvel Which Con be Utilized forr
Caleadion o dlSchQ‘Yaﬂ

— These ave of follersing types -
(@) Venfuri- flume /Nen- Modular / Drawned  flume
®Sfonding wove flume /Moduar/{ree flows flume

\// ‘
/V» %h\;& @ Ventun - Hume

\ / 8 = C4-6, ‘Ql-\/ﬁb

Te

// "\
—Sfilling Well T

Plon

—

®Stonding Wave flume

8= )F.Cy. By H/2 AN /
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(V) CANAL QUTLET OR MODULES

— A Conad Oublet o7 a Module {2 ou Smoll Shructure built ok the head. of Hne
Wadey Courge < al 1o (ohnect it with a. minoy oY a d&hﬁbuj‘o% Chonnel.

—The trennel and mointenonce d e Babive Nebwork of Conals Uplo the
Module ye Under Stade 8owmme_nt ond \oeyov\d ﬂ:, g Undey Cudhivodor

itsells.
—A Good Module Must Posges fo(\m(v% Proberty —
@I Should dvand its foir Shave dy Silt .
©It Snould be Such B as to avoid, inferference by Cubivedor
©T Snowld be Cheap.
DT Srould Work efficienty with, \ows hieod also.
@©Tr Shoudd e Sinple and eagy o Moimtain.
@TE Should {it el to Hhe decided Principie of Woter Digribukion,

—Modules ave of q%\\mom% fypes =
D NON-MODULAR OUTLET

—These ave those Hyroughn Which daacharge depends wpon the. diklevence
head ‘oelyeen the d&s@ribma.ond M@i Goﬁvge_, "+ MQ Dgi

— The diccharge, Haoug v Cuch a rodule , thaefore varies widely ,with eifhey
He, Unan%& m the®notey level of d«‘skx‘\buim% or thot of the water
Couwyse,

— Example — Open Sluice ,Drowned Pipe Outtet
@SEMI MODULE/FLEXIBLE MODULE
— These ave thoge Hhowgh Lhick ch“gdnm%e, le independent of Wakey lewe),

of the Wotey Gourse but deperds Only upon Wokey level of Mﬁmmbt
0s [ong 08 minimwm ww\(ma heod. s Awvciloble .

— Exomple ¢ Pipe Outlet, Ventuwi {lume 5 Open fume , ovifice Semi-module.
@RIGD MODULE OR MODULAR BUTLET

—Thege ane, thoge dJScho\;«ﬁe Wmmgw Whid i Constant ond frxed withine Unit
ivregpeetive of fuctuatiens of “the woler level on either Side.
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—Example * Gibbe Module

—The behavour and funchon na of Module Can be Judged by the }o\looa‘ma
Poromekey
DFLEXIBILITY 2% is defined, as walte of rake of oaanze of Discharge o
chavge. of {he

tre Oublel to the vate of Chwn%e of di
d\smbmwbt tnonnel, .

4 ‘ché.dna asging trough the Oukled
Q discha Ssing o ugh Dis”m’btd‘wa Chonnel .

8= Ky"™

q= CHM

y=depth of Waker in distributasy.
H=Ts the head acting On the Outlek,
dq= Cm. HM . dr

dg= Kny"t.dy
dg = Cm.H™ L4y
4 = om
= m dH
H
48 = ka y"dy
9 Kyh
=n .4
y 8
F = ch/Q %AH
48 .4
V8, e
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Hewe dy = dH

(2 PROPORTIONALITY

—The Oullekr is Proportional When the vode of Unange of OuHet
o\iSQhQB’QQ wls  the vole of Gnonge of tnannel Ais vge (e The
Outet 18 pasportional When its flex linhE} equol Uraty.

n- H

Y h Chonnel Index.

®SETTING

— The Rohio o§ % 12 termed ag Qe,%h‘nca of the outlet

— Ikt is the vakie of depth of &ill level of the oudlet belowy the full-Supply
level of the distribubor ™ the 4ull Qupply depth of eus‘mbmw%,

FSL v
= A
IH
d OuHet silL
) /)s\v
Canad Bed

for Proportionad  Outlet,

M = Oublet Tndex
h Chonnel Index
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For Exorple,
Y Br Wide Tapezdidel, Unennel , n:%

§= AV
A

‘AS/B
P?_z
8 = c[lo-+my)y |72
E-\-%B.\/Hnﬂ]y?)
B >>> 4 =>-b+my£‘o

= b+ &w‘]—rmﬁ- v

=(ou’2 = =
8= y7? > n=5

—

o

for Orifice fype ouler,
8\.‘: CL‘\‘ H

>wm=_1

A

':}-i:lxg =03
4 X5

= H =0~33
Nete
(D Hypo- broportional Dublet : An Dutlet i termed, 1o be \:&:Pb—pwopovﬁona!/
S ifits {—\exib‘\\}hé Is gaeater fhon Urity.

m .9 >\
N H
H

P>t =

> H <

m
n

d
=r Selin 3< ™m

?’
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Herce o the Owdler is h{VO— pro porfional if- {ts Setting is less than
o ereby it l& set highey,

(IDSWo- Proportionod Quble 2Tt is tne Oukler Wneve fexibilify is legs thon 4

F< = m,4 <1
"™ H

=H >m
Y n

Hence, a Sub- prwh'onaL Oudlet & Leb—Llowey.

@SENSITIVITY
— Tk s defined as the vokie of vole of Chonge. of &igchmr@e, thsughn e
Outet 1o the voke of Chomge of Waker level of ‘the. digh uony
L)
4/y
Hence for modwos and, migid Ouklet Qe/ng‘\ﬁv'\hi;‘g Zea0 os it discharge
W of

doesnot depend on level of Woter (n didhib ond aleo on level
waker in mﬁmr Courze . "3l
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Note

O Minimwm Modwlor Head, *The Minimwm difference. bekteen Updreom
and DownsSheam woler—level Which g
wired o be meinteined So 08 o Unable the
Modwle fo pags the desiym discharge g
(eled, Min ywodwlor head,

@E;:{—_u‘g‘engd of on Outlet 2 Ib may be dekined as the vakie of head
Rechmd/ Jren\s(khe, heod O in . f

D*wmng Ralie 2 9t ie rahie of depth of Waker level Over Cregt on the
Downdveom and Updhresm of the Moedule,

«+TYPES OF OUTLETS
(D NON MODULAR OUTLET

(@ 0ben Sluice
@Spjonmer%zd Pipe

@OPEN SLUICE

FSL

g0 H,H_
(&) SUBMERGED PIPE OUTLET

h %
rd

QoCHL
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@TYPES 0OF SEMIMODULE /PLEXIBLE QUTLET
@TREE PIPE QUTLET

gJ/ﬁ/ \

G« H
® VENTURT FLUME /KENNEDY S GAUGE
Vent ppe — = | -
\Vi O‘IT M\eg/ sl .??7 o
v - h .
" d
v oL e \,
Thyoat é( n
Bell Mowrh P;n;:, 9
enfry

©OPEN PLUME OUTLET
@ADJUSTABLE ORIFICE SEMIMODULE

(i) TYPES OP RIG(D MODULES
@ GIBB MODULE
(® KHANNAS RIGID MODULE
© FOOTE MODULE.
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PREVIOVUS YEAR QUESTIONS
ESE

8 (snsider the folloning Stodement it vegped o Weir Under diseadsion,
I Tbs dedign Covveapsnde o Soft &CM\C\&/ f(*olmeChon
2. The diffexyence in Weiy Crest and dovdnghream mvey bed ma ay not- exceed 2m

3. When Woter Pacsed Ove i, the longitudinal locabion of the. “formadion of
hydraulic Jump is Variabde,

The Weix g of te

Vexhaa! dwop W,
MQSO'Y\ oy OF Conexete. Slop mg wejy.

vnd Shne Slope Leir,
(@ Parebolic war [2019]

Pog :

(b Magonary 6y (onerete Lloping welr,

— Welys of Hus type ove of eny Origin. They ave. Suifable for Soft Sondy
foundafions and are volly Uged whese the difference in ey Cresk
ond downdieam wiver bed is Umited t» m, Wnen waker Pagses Over Sucha

weiw, hydrawic Sump (8 4ormed on the. &lopn? gads.
a.A (ba e on o mojor ¥iver in the Gongelic ploing has been de&?nedf for a flood

d\g 7000 m¥S. It hag bem ded with a wakernay of 36 m lenghh.
e lo eness -faa\w of tnis Barmge N
@ L
® 1L
© 0+
@ 690 [2016]
Ang ¢
@ 090
— looseneds fackor = Actual Vid th

Retgumc widW
Actuad Width = 260 m (Given)
Acwzsdm% o lacey’s a‘heoy?b

Re,Zwme, wdh = W= 475/8

W= 4-¥5 X [F000
W= 397.4]

Looeneds ‘fachﬂ’ = 360 = 690,
297.&41

8. Plexibiiby of an outlet may be defined o e vakie of the vate oy change of :

@0utletr diccha to the wake &0 Caon of Wotey level of e Povent Chonnel . .
©0ublet disdharge o Hhe vate of Chonge of the disdnarge of the Pavent Channel,
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©Paxent Channel dischaxge 4o He. vate 6f ¢ of the ouHet discha
ﬁg Cho%\ nﬁvge

@ Pavent Cronnel Wakey teved Yo the vate of ge of the Ouklet disch
[2011]
Ang ¢
@Ouﬂet dischaxae o the Tafe of Chonc(‘]tc of the di&d\arﬁc of- the Payent Chonnd.
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MISCELLANEOLS
CRORS DRAINAGE WORK
—A (vos8 drain Bork s a Iructure Which s ConShrucked ot the Cfmssm?

of & Conal a “natural drain, S0 as o disposed off davinoge water
Whoud infersupting the Confinuoue Conal - Swpply.

— 9n Nhalever way Conal s odigned , Cyose Dyoinoage works ave Requived,

— Since Cro¢e dyain oA, 1'e 8WWJy a G&SHy Conafyuchon it mudt be
avotded 0L posgible,,

— (0’8 dYO\‘na%fZ (S ulred o minimum exient in Wateashed oidge lne Conal
and {e Req/m d to maximum extent in Confouy Conad

RIVER DRAINS

RIVER
OFF TAKE CANAL / / e
3 /_ A ; 3 "—'/ L Y //
’ 7 P4

=T
& A A A A A
Ca
—

S
] r g

fl l \ o -
\V/ _

DRAINAGE WATER

N
N
~
N

‘—
-
-—
P —
/

WATERSHED LINE
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««TYPES OF CR0SS -DPRAINAGE WORK

—THe, Drainoge. 1yoder m’rercep‘hna the. (pral, (on be digposed off in ejther of the
\owm% Oa;y

@® By Pagging the (onol Over the Dmmo%g
— 9t Con be acheived by Use of any of fo\umina Onits
@AQUEDUCT ¢ SYPHON AS UEDUCT

—‘;n these. DB’Z}[@Q cand, ie faken Over the Mkﬁ nakuvel droin, Such thok
Yol wokey Tung below te Canel eithex \ Undew iy or Undey
Syphoof\&;a pPresue . frecly i %

—ldhen the HPL of the dwin fe Sulfidentty balows the boliom of Conal, So thod-
fhe. droinoge can pac freely below it Undex Gravity it ie feamed, o8
‘AQUEDULCT”.

—But, if the HPL of dyoin is hgher than actual Conal bed, ond e Water
e Hough the Aqueduct” Under Syphonic ackisn, it is texmed, as
SYPHON ASULEDUCT?

W D’fj n ( Tngped-‘ion Road Pl
| | Piey Nog 2 / Z
| ! % ::::::::::f
| | . V7Y ——
Conot= | : HPL of e g
| i D?a{Ln 1 FZFI T T 77 XA
| ' — L. 20 S
|
N L — —~~ B Supporhng Pevs af Luitable
J k Dyoin Be “PPeTg Spoding. /
Ingpection Rood 2L conal
4 7 -HPL D
I ————
;——M(A————;
7777777

\ Depressed Ploor of
Syphon Aquedud 5_— lbed

i

A Sloping Gladis

Dls Sheek pile
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— 9n tese tupe of Work, on (ngpection yood ie gener yovided, along with
) @mo@*’ f Wk, pe qenerally p b

—9n thie fupe of Work, the Cancl vemaing Open to Inspection, \'hmuﬁ\f\oul‘ 5
the damage. Cauged by flood ie minimum,

@&y Paﬁgina the Canal belows the Drajnacule,
— % Con ke adneived, by te fo\bowina Uniks —
©SUPER PASSAGE ¢ SYPHON
—IN these Works, dwoin te faken Ovex the Conod Such thot if Conol Water Run
below the drain freely Under Gravity it fe femed, o8 “SUPER PASSAGE”
(When FSL of Conal 1e below the bed, level of dwain),

— Honever, if PSL of Ganol is alwve the droin bed level , wakey in Conal
Howe Under Sysphom‘c Precaune, , the Shuchure e termed, os ‘CANAL

SYPHON QR SYPHON?,
—M s Cage, Thapechion r0ad aleng the Conalr Connot be Prouided..
Dyain
| N R S — HPL of dvain

—— Dyoin———
Canat - I
FSLofConcl@@®
~— ] I S ——— T Rl e —

B ——— Conol Bed ————

T T T T T
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(@D By Pasging the dwain Hvough Canal
— OF Can e Acheived by Any of the folbmiv\a Units —
©LEVEL CROSEING

—9n this fype of CD Work, Fhe Coanal Wodker s allowed to mix Wity davivy

—A \e\rd Crossin %gene vded When a la Conod meets lame
ctmna%e oy &éme evéia.ny pro "4 K

INCOMING CANAL
REGULATOR

(SOMETIMES PROVIDED

o4
'l
H DRAINAGE ..
— —H &,
CANAL H
REGULATOR/
A BARRAGE

OUTGOING CANAL REGULATOR
IO (CROSS REGULATOR)

)t A

@ INLET 4 OUTLET

—An Toler i a Shuctine Gnghrucked in Ovder 4o allow the c\mnaaz Bater
to entex the Ganal 4 et mixed with Canol wotex $ Hug 1o help
iv\cweagmc& Conal Supplies,

—When the dyainage. discharge i high o¥ iff the Canad is Imall that the
Canal Rechon (Cannob hke entive dmﬂo%e) on ourlet may ﬁume,hmes be,
Provided, o escape out additionad Waker.

—9k s not neceggavrat thod the Number of OuHete mugt be ectuaﬂ,*to Numloe o
of Tolets.
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INLET
- DRAIN 5
OUTLET ESCAPED WATER
TAKEN TO NEAR BY
/DRAINAGE THROUGH
LEAD CHANNEL
CANAL

Note ¢ 9n leved Croseivg of Inlete § oublers , Qluice. cQ'zrano\&e, i3 allowed 1o mix
with Canal \ader, they are (ongidered fo be inferitr to aqueduet or

Super-pagsege.

« < TYPE OF AQUEDUCTS AND SYPHON AQUEDLCTS
—Thege are also Uawified on the basic Natwe of their Banks,

1)
1]
EARTHEN NS L £
BANKS &: “CANAL — — ; EARTHEN
— = BANKS
W\ Y /1
————— DRAINAGE
L S A e T e TN A A TR A S
WIDTH OF AQUEDUCT OR
CULVERT LENGTH
< >
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RETAINING WALL

| | DRAINAGEWIDTHOF | [—————= " ==
- | ————__ — AQUEDUCTORCULVERT . —————~—
-} | ———— _ — LENGTH RS : St S ———

Zl5idin of Aqueduct o Culvert longln
Note. ¢ 9 Can be Considered H’IOJ' i‘ne theice of a Parhcular m ueduck
depends. upon fhe leng é}\k&d&d—%na Wdth of e dm el in
Relahon 1o e Yze 06 C&n
— On a Vexry Amold doain TT (s Most economicol ¢ on a Lide
mﬂa%rél{ fype T is Z.:gtv?:mmﬁ ¢ 1
"FLUMINQ OF CANAL.

—%Xﬁﬁ\mmn n e Wederisoly of the Canad is fermmed, as FLUMING OF

—9h wWill weduce the lengih of barels o widk of the Aquedudt,
— 9 may induce economy In Certain ype. WowK. § Type — I Aqueductt.

—T\iu’s is aleo vequived in Cagea heve Conal opprvaches vk teryain infrond-oly
.

— 9% Can be acheived by 0y of the *fo(lowina methods .
OMITRA’S METHOD OF DESIGN OF TRANSITION
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—n the fivet Cage by perbolic. Teorgifion 18 provided, of Whice is given by —

B)( = Bp. B;@ Le
L. B (Bn— Bf)z

Where
" = Bed Width of Normad Ciannel Sechon
Of = bed Widkh of flummed Channel Sechion,
Dy = Ded widkh af ony distance o from the flummed Sechion,
L{ = length of frwagition.,

(DCHATURVEDIS METHOD OF DESIGN
— 9n tus Cage , Semd - Cubical Parabolic Trondition s provided, and itg ec{/uah‘on le
Gven by —

v= L. Bn3/9- | g{._ ?’/l
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SPILLWAYS AND SPILLWAY GATES

—A dpillday is a Shucture Construated on a dam Sife , for- effecfive con‘s,pos‘ma
of the Surplus waleyr from Updweom 1o Down Sfream.

—9F this excess Waler 1e vk being digpoted , it would \ed fo failuve of the dam
hence Qpillwo\y ads as a Sofely Valve the. dam

—A Spilway (on ke located elther Within e ody of the dom, orak the end of it
oY ejnﬁse?; awoy fom it independently in a “Saddie oy flonk.

—9f adeep Novrons gomme, With Skep boaks, Seperaled from a flank by a
hill lock. with it “level cbove the top o} the dam ig aveiloble , the Spillway
Con be best built indep@ndmrty @(7 te dem.

Note: 9f the {lovs 0§ Wokey Over a_Spillway 8 Gentrolled,, it s fermed, as
Contvolled. pillway and it it {2 neb’ (orfrolled 1t 13 te¥med ag Unconitylled.
Spiliway.

— Depending Upon the. of Shudwve (enstvucted for dicpesing Surplug waler

Spinmyga wrgo of follo Pie;taglﬁdpes— for dlspasing S ’
(DSTRAIGHT DROP SPILLWAY

—This & the Simplest of Spil\woy and may be, Conchucted on Smoalk
Em\oanKm@ntW\gr or:rapﬁ\inf aECh gam /
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—9t is a low Welr and May have Verhical oy inclined walls ond: \s olgo
Provided with ‘LIP? ot ‘the Crest in Some Cased

7 A IIRS VS

MOGEE SPILLMAY OR QVERFLOW SPILLWAY

Max. Regervoly leve)

l Upper Nappe
e e
______ =P e = —— -0 N Lowey Nowpe,

N 25 A SN

________________ SRR Cvest of
Ty 0 o N NECN e enee

“Crect ‘___ —* 5 ; % d
ey <\ pillvooy

o :

—— Vs foce of -, F, 7 20,
— e Sp\\lmay——; o Y- Yaa
i fusbutel 7 [ T
RS 7R SN IR
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— % 18 an impyovement Upon the free 6\:&1’(‘0“ pilday ond 1 widely Used
Conerete, MQSDY\Q')’& orch Pc?ncx btd]ic‘;eegs dam P / /
—8udh a &pﬂ\\My con e ea&‘\\y USed on \ldleys Where the widhh oerri\mr i
Bullyicent to brovde the Requived Cregt \@f\glrh ond RPiver bed below Con be

Protected foom Scmm'ng_

— 9% folous the pofile (ower Nappe

(CHUTE SPILLWAY /TROUGH SPILLWAY

—An Ogee Spillway (s modky Suitable for Gnerele gty dam When the,
Spillway is located, in the bedy of "dam in Sathe \alley,

—But the eorthen and 'md‘\glb dom Connet be provided, with Ogee Splnsoy
N Such Case a Sepeyate Lpillway s genevally (onstructed,, Wheve Chinte
hype Spillway Can be Provided.

—9 & the Qimplest of Spillvay and con be ead) p)'ovided( at lony Cosk,
9% may Ao be teymed, aQ \Werk wely / Saddle Weir.

Reeyvoly

o Chute S Gest Rl.=Normed pool level
Nl —— Side woly
Sf /Q\*ee_pg Q\o\)\'n% Chete or Toough
- RL=D/8

(v) SIDE CHANNEL SPILLWAY

— 9 differs fom Chute Spillway in the Sense that While in Cnude Spillway,the.
Waker flong at aight Argles % the \eir Gresk affer Spilling Over it

Wheveas, in the Cage the flowe of (Sokex ¥ $pilling Ovey the Gyedt ig
tarned. by 20° Juch thot 1He 1wy paralief fo welr,
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— 9 is provided, in Narrow Valley Wneve No Side flank of Q:Ehmenb widkh
s available and front lcma cileble e adgo ot Sulgi Which il
Reovﬁ‘}e \neﬁ\/ﬁ Quﬁma m Ythege, #\Gpe of &]P\lmay

Crest of side channel spill Reservoir
way

/ 9‘
D/S river

(WSHAFT SPILLWAY

___________ RL Nomﬂ)__
st ) e st i Pooll/le\reﬂ e

.
.
)

v Vexhcod Pbe
—T Colled Choif
| 4o

C:,fmdwl
Tyongibon

| Hdﬂ'zonlvi Twrmei

> NOJ(CY Join g He
e Mver D/S

210 ESENOTES.COM



— 9 this the Wakey fmm e, Regervoir enter inftp a. Verheal Qualt Ishich
(onveye this Woder intd a horizontal, funned and finally du‘sdnawges Yhe
Wakey intp the River downdfeam |

—Somehimeg, the Vexticol Shalk may be Excavaed Hrough Some naduval
K, Tslond Which 9Increages it ” Cosb.

(v) SYPHON SPILLWAY

Cyown DF Qip hon

Recervoly level

during discheme/ |-
B> A A o ,T ————

flood ‘ ]
N 4D N HG Une Dl‘Schafrgm oY
ovmal Pool. OPeYoh'n% ead =H,
level

i ————— AT T

—9In this Case, the Siphon bipe has been Tnefalled, within the body of dam
o dusin the Surplue waker from the Regewvoir Under yphonic” action.

GDVOLUTE SIPHON SPILLWAY
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Deprimey Y R.C.C platform

Dome
F.R.L ;
Funnel with ) _%_—

volutes ——"""_5 I
Side wall of dome/’? I\

Pillars

/ Bottom of dome

R Shaft

AN

"r
2
i
i
. p
b '
¥ |
-1

e e

«+SPILLWAY GREST GATES

—% a ovony baarier Cen be ingtalled, Over the Rymanent Raised Crest
of a Spillsay” addifional, woker Can be pred n it or He height™ of e

Gede Con ke Reduced. .

—The fempovary boamier one teymed as Gates.

— Tnese Gokes ane of following fypes -

© Dyopping Shuster /Permanent Plash Board..

D Stop laas ond Needles.
Vexticod, Ligt / Rectangulan
() Radial Gates /Tainfey Gotes
W) D’mcal Gzakeg.
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(D DROPPING SHUTTERS /
DI3
v o
/S i_—______ Pash, Boavd oy
Shulder
Shru
Spillway Caesk

@DSTOP LOGS

EN Nt Tt Y L’I*' &
:q,';rrq\_{ 5l

R "'l'”\“(-'

PR

= ql'\j“ e irn il \‘V:

1,

€
4
I

E\év&h on
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WDVERTICAL LIFT OR RECTANGULAR HATES

Countey 6.

Howghi ng Calob,
e ™

Wakey Seod

Recrongular Gekg
fegeyvolr woker

———Side. ———
— T Rollery
—— —— Pier

— — — o ——— —————

Pl

otform {for Opevaling
d *\D{SHT‘% mechonsm

e —

N

uc:.r::cncJ?‘d

(onceete Piey

LN

o O (e ]

A A AR

S

Nose, of He,
/ Pley
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(v RADIAL OR TAINTER GATES

Bndge, belhaeen
ﬁﬁ Piexa \

Conevete Aev |

—
Coble ———mn |

P[‘QY NOS&-\\N
Steel

Goneaete 1 Platform

Resenvoir level

— —— — — —

@DRUM GATE

Skin Plake
__.._____Jé__)x?; I/ PICJ\& HDH/Q\A d’TUm 8OJQ

encdloted onal Sid
SRR ——— es

215 ESENOTES.COM



PREVIOUS YEAR QUESTIONS
ESE

8- Congider e followsing dotal Lbk:\e deagning. on expansion tronsition €for a
Canal by M\"rm’ rra; ZN ¢ P P
th D e = 16m
= 9m

it oé Gl = 15
T{ By le the widih at an

afonce « from Yhe {lumed Sechion, the values of
Bx at x=38m ond at —Jémqmneaw\y
@\M}m % 15 m
5m § 15 m
O m& 13m.
1S mg I3 m.

[2019]
o @H\Bm ond 15 m,

— Accoydin gﬁfo Mdm chonnel o ony Sechion,al a dugtonce o from the
flumed Sechon, ig %«V@n by,

Px = DBn X Be X L}
Lg. B — (Bn— Be)X
Wheye Bn=\5m ,0idth of Conad
bg = In 5 Wdth of thooad
Le=lom, lergih of fwme.
B = WidHh o any distonce & from flumed Seakion.
at 2= 8m,
By = _15X9XI6 '
$16x 188 — 305-)x8%

=125 = .3 m.

ok = 16m,

B)g: ISX9X 14
16X 15 —(15-9) X 16
= 15m,

In a Syphon aqueduct, the Woret Condition of UpUft On the dleor occts When
e g R

oﬂd the. discharge with Weley foble at-drainoge
bed level. [ W% o0

@T\?\e Canal & emphy and the doinage ie ’(uM , With Wober table af dwinoge bed,
Bokh the Conald and the dwmﬁ

@ The Canad i ond the d nage '8 Wi Wakey fable kelow tie fioor,
“rPY M [2018]
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Ans:
T @The (onod {8 fulk ond the disdharge. i emphd with water falde ot divinoge

bed level.
— TIn Coge of Syphon Aqueduct droin {lawnt below the. Canal Under Syphonic

action .
The magmun Oplift-Undex the worgk (ondibion woldd Occur \shen Hexe ig

no water flowing in the dwin and the water blde has ¥sen upto
doainage bed e maximum nek Uplft in udh o Cose wowd be equal
1o the.’ diffevence. in level befyeen dvoinoge bed and votiom of for.

8. (onsider He following Stodements
L Tn a Super pasloge; the dyodn sunt ovex the (nod,
2. Tn a Syphon , the” dwoin yung belaw the Canad,
3. In a &phon aqueduet, fype—TL , the (onad bonke are Made of RCC wolls.

Which of the Stedements are (ovseck %
@) Ony
] ond 2 On\y.
@3 ond 3 Only.
@1 and  Only, 011
201
fing ¢

@) ond A Only,
— A Syphon is a Cregs dvinage Structure Qimilar o 00 agqueduct excepr that the

Sheor bed i depressed lodally Wheve v pagses Under the tough e Canal
ond the Bovrele discharges the &veom Lo Under Predause.
In Gyphon Aqueduct, 4ype. Il the nafural dvoln ig net Coried Ower the Conol.

2o o need 8r RCC Conal Walls.
GATE

8 T} the Path of on irrigabion Conedis belay the level of o nadurad Sream ,the fype. oy
Coose d'ramo.?(e, Shucfure provided, 1s
@ Aqueduct
(p)Super Pasecge

@) Sluice, gode
@) level Ctossing. [2019 -8t 1]

Aos §
<loge

©3Supex
— I the path of an Terigahon Conal i below the bed level of a nafuvad
Sfreom , the Type of Cvoss doainoge work provided s Super patsage.

8. Gvovp I Gonfaing Hivee byvad Caes of Tyrigodion Supply Conal Sudlets Group TT
%mzeen\s hydvaulle, pexf{oemonce addwi buies.%ah P e
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Q‘mgp—l Growp —IT
P. Non—Medwlar Outlet 1. Outlet dx‘,schm’ﬁe,d epends On the Wofer levele in

both the Supply Canod ag well as the wece\mw%
RNodey (buree.,
8. Semi —Medular OuHet A+ Dubet dischavge. i fixed ond (s (ndependert

te vodey levd tn oth e Supply Canal as 1
ol the mce\vmg watey Course .

R. Modular Outlet 3. Oubet dischar c(f)ue, ends Only on the woley level
n e Supply ™

The Govveck wadeh of e trems t, Group T with the ifemg tn Growp T is
@P-) 5 §-25 R-3

P—z s 6-1 5 R-2
P_l J &"3) Q i
@P'—l ) Q—B) R 2
[2017—8hift 1]
Pne :
@ P-1; §-3 5 R-2

— Non Modukar Outlet * Thece e euflet rwoughn Bhich the dischavge depends
Upeny the di “%% head befueen e dichibiduy

ond the ¥ Cowge

Qemi Moduwlay OuHet * These are outlere Hough Which the, dischmar?f; (e
Independent of the Wafercourse <o \ong ol a
g Mwm de\ﬁma head g avoilable dependg

bpohn dishi buhnna waken Susface |evel

Modwlay Ouklex “Thege aze oublets tmough by discharge. is Genglort
and fixed within Umits trrespective of the
{luctuakions of the woden levels of either the.
dishiloulory or of the wdler (ourvse or of ot

8 Which One of te folloving equations vepreienis the dounchream profile of
O%Ce Spillvay with Verticad Upshyeom face,‘? [(x,9) oot Hne (’oofrdmai‘es of
pemt cm the doon¢hreom profile wikh Ongin ab the Crest of the

Sp\\my ond Hy € the design head |.

R
osi%}%»gs

P
Y=
y
Y- ao%i%l‘%g

@

®

©
-2 21

@) aa%z\._d} 185 (2005]

I

Ha
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Lsz@i = —053

189
Ha §‘

— for a S$pillua havm a Verficad Upghreom face , fhe downdteem
crest LSP%WJ\ aa equakion f o
\ €5 -2 Hdo %5 'y

= \85—_3 HAH}S‘

= Y =—0*5§L -85
Ha Ha

8SC—JE

G Which of the ollowing 3piliuaya is least Suifable for 0n earth dom?
@ Chute 3pillvay

© Side Unennel dpilluay

Shaﬁ' Spillnay

D Ogee Spillway. (2011 ]
fAns :

Ocdee g 1\\»6&

\1lwa 1S an (mprovement Upon He free Overald Qpilivay
|s Videly Used with Concrete Masonaw},o\mh ond bukyess dom.
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