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Condl Flls -
Tupes of falls g Hheir logakion -

Tells o0 Conal Falls (o Canal diop - J

A &l is an 'nrﬁao\:ion s\;ruch.ue consErucl:e.cl across a canal b

_ | lower dowon it wdber lewel g desboy the  surplus energy liberoked
@ Fom the flkng woaker which may other wise scow the bed g l:mks!f
of the candl.

(o)
| A condl il is o hydradic sbucture  consbucked ocss o conal
o lower ks oder  {evel-

(o

6 A hadraulic shuckwe condbucked  to lower  the cooker level &

to ack as an energy dissaPoHon device s cdlled (:gg_gl fgﬂr
(on)
A droP o) -Qlll stsruCl:uTe (=N fefaU\O\jﬂﬂ SL"uCtufﬂ uohid\ lowers

he wooker level olong ts couwse.

— Condd fll e dso colld o Holl wn Gl droP

i
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Types o falls (o0 Gonal

ls v Ganal  diop -

Aaare, T ARAAA— Famaa oo

Depending on the qround level condibions & shape of the ull,
the follocsing ore the various bypes of falls -
= Ogee all
~ Ropid Hall
” Stepped all
> Noich foll o0 Trapegoidol  Nokch 4all.
7 Vetical dvop Jall (o0 Veskical fall v Snda foll
"~ Glacis type fall o shoight  glacis foll.

P Monbﬂue type {ol)

7 Well @9 Gyinder Nokch £

12 E"gl’ls\'l (OVJInjlis (or) Boﬁ:‘e ¥a\l

e ———
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Qgee fall -

[ conal-

( pikc"\incll. |
o "% = b e d o
It s limibed o low dePH-.s

_7\1 ho.s \'ngh dischcug'-na eq?icienud.

r:[l: was fird  constracted by S proby couUeﬁ " on gango

>Thie -l:dpe d foll has Smdua| convex g concave surfoce-
~
I The upsbreom g Downebeam of the fll o protecte d bj stone

& consisks d a  concrete verbicol ewoall g Goncrete bed.

> e provided -y corying eohd water fom hig"\er level

Lo lower level.

Surface finished
awith cement
mortar

P

W #

g

111
e

T o
------

pitching
" Concrete
vertical
wall
Fig: Ogee Fall
g cogeE FALL

O k-V pg ne 3/



Repid Joll -
> is suldble, when the nolural cjround level s even E,Yop?d

> T consisks OP |on3 S‘Oplﬂg alods_

Ié Curl:o'm u)o“S ore Provided on bOH(\ UPSl:IEOm & dooansbeam

| aides of the Sloping glacts.

— These ore expensive, compared to others.

21 conscts o guble looghudind depe which varies
flom 4% 40 o 4 in 30

71 is  commanly used o west yamuno cgnol.

ST wos Bk designed by Lissk: RF: Crften’

>The &l worked oclm”wo\o‘td.

Rapid Fail or Rapid

3. Gepped ol -
ST s a madificdbion n next deve\opmer)l: of the rapfcl
fall -

Wnt -y P‘g No;m,/
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“The cost o this {all s h‘ug’n.
P consicks of a series o verbical drops in the fom of
| sleps, so & is named as  Gleeped ol

-

Fig: Sicpped Full

i
i

+Nokch fall (@0 Tropeagidol  Nokch fall -
P was el decigned by Red” in 456t

~ In this l:njpe a boclg (o0 Joundobion  wall acrose  the channel

consisl:ina of several hapegoidal nolkches bebden SWa’ pler
€ 1termedioke per s conghracked-

n—é—mc bOdt’ OP UJO“ TS mode op ConCre_Lﬁ (on mMos Oﬂy‘j N
- Ups'creom € DowﬂStTEOm side of the Ll % PYO‘:ecLed b‘d
S&)ﬂ& p'it:c\'\'tnca -F.mghec( mi\:h cemenk ca*roul:inca -

> Noktches ove kep‘: ok ihe uPSl:Jeom bed level of conal

]
> These aove qu'&e common) El ecoﬂomlccd- “

votf-V Pa NO.! O 5'/5_?
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Side wall

Siil Notch ”
unuuéu(ag&.l“‘/frqu

5 Velicd dop ol (o0 Verbicd fall o Savada il -

>This type o folls provided d sardar cond up- Hence known
os "Serda foll” '
— Floor s made of concrete  upshveam, g downsheam side skane.
pching with cement grovking e ’provic‘t’.c-l!_.

= Waber Plows aver the credt of ewdll

> Cotain  edll provided  on upshream g dawonsbeam side.

i Eosg o conebract € economical-
> losses fay be high n ' cose. of he?ng; depths.

W [ [} [}
= It s consbructed  woith mosonry oy, Conc_rel:_e.

-F|¢] ' \/elkcal A'“’P
{all




6. @295 Ep& 'Eail Con %g‘ght ,.SIC‘C"S ‘Egll -

[aY T N

= It oblised the olonding wave phenomenon for dissipation
of  energy.
7 The dlocis £l may be
- skrozghi glacis Hall
> Poyabolic glacie Hfall.

> Tt congiske o' 4 sl:roighjr slac'ts pvov'ndecl with a crest

eocll.

|6 Cutoin wadlle are fJTO\!'ldec\ ot Hoe £ I’\e&l

J
- SEDOe P’nl:ch’nnci 5 required at upstream & doumsl:reom op

Lall-
""’ Sloping s 91
- These have aooc’ Per«ﬂarmance.

pitching
Curtain
wall
Fig: Giacls Fall
41_:3 : Glacis  fall

OniE-Y P'(} ND:O ?/19
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I Montmagg —rEjEf Rl -

> Poble e Porgbokc.

> In the slrraijhjc 31oc‘|’s {:Upe propile, ener% diss’upak-ion [
not comple\:ed-

= Thesefore, monteque developed this {'Spe of 'Propile where
en=ny  digppmtion tokes  place.

Straight
= = sloping
S glacis
Buffle
wal_ls
Concrete bed ?}3““
Curtain Stone
wall pitching

Fig: Inglis Type Fall
& Well v Clinder Notch il -
21k s economical-
K The';] are  guitable o low clischorﬂe.
™ Water of  conal fom hiﬂhe_r level js  thrown in a well
A

@ o C&j\ir\d@! Qom U_)here 1[ QQ,COPE .Gom bo&um
q.E-'Sh'%h (00 Iﬂj‘.\'f' Qo RBaffle Fall =

= Cutdin wolls  provided of toe g heel

Untf-U PJ No:a%9




i

R

—> Sone pil:chins are essenbial both at UPSl'ream & doonstreom
end-

> 1 e C!esignec] btd c-C Inﬂlis.

pitching

. Fig: Montsgoe Type Fall

Classificdbion @n Clagses (o0 Rincipal classes of flls -
Folls  may be divided to  fowr Pr‘unc'upa\ closses, U\eg are

Closs-4

falls des'uanecl o mointgin  the depth clischarqe velabon.

Closs-a :

Yolls des'lamcl o mainkon @ Lixed SUPPL—.] tlevel in the
chonnel  obove the work .

Closs-3:

Tolls de,s‘.gnecl b admit  the vavabions of the Su"fpacg lev

obove the wok ok the will o He opem‘;ov-

orr{-V ngoa':;
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Clogs -4 -
Miscelloneous l~:‘Ljpe
(@ Cylinder @0 Well L]
b Chute o Ropids fald

() Ppe Aalls.

- Séecl:’nj a suikoble {;yge 9_{! '.PQU gk e Parl::'c:ular locokion =

SThe heigh o Rl of coole

> The dischage possing over We -l

> Topogaphy  of skte locokion

RAES

2 Tgpe o eail.

= Amount of eregy dissipated

> U the bed % edt i ndure Hen o boffle ke o fl

NT=Y used

ST He bed e hod i notue, then other type of dalls
are  used-

— Heght  of  drop [w].

Repose o providing dalls -

ST coveys e woker fom o higher to o lower: elevabion.

516 e povded on o cond o deeose e wober level.

O

Unf{-ﬁP‘J NO: '0/5'3



ST desbioy the enemy dissipdked fom the ‘Fo"ina'.uﬂ:ex.'
Helps to sove earthwork.

Helps %o improve command g Tegulalion o conal.
Losalion of o fall -

The locdtion of o fdl is decded fom the following
considerekion.

- Rr e onad which does not ’n}r%ake the area clirecug,: the

£l h chould be located from the considerations  of economy

°n cosl of excovakion of e channel.

'->_Er o conal olﬂg%ol:;ng the a\"elq difecHg, s -Fo.l[ may be Pfov;decl
ot a \oca‘:ioﬂ where  Fg.1 out SL""PS the 3rounc1 level But

betove the bed of the conal comes 1o -F.I\';n(a',
= The locakion o the Moy oleo be decided Hom the consider

..ol:ion o? Yne Poss.b‘.\i\:g o? com\)'\ninca t wth a re3u|dl:or--

> A relobive economy of Prov‘icl‘-nca lorge number of emall

-fall s Vg 5mq\\

aumber of b‘na folls should  be worked  ouks “

OME-Y" P9 wo: 1y
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Design pinciples of Nokch &ll & Sada ll -

[ et

Qesign of o Tropeadidal Rokch oll -
The pro(:edure Lo des?aninﬁ " e lcfol')eg;c::‘idol notch 4l os

step-4

Length  of Noleh ol -
The \er\t_:]\:h 4 o lmpegp’.clo[ nolch  woall  bekween the obu{'menl:

‘:S aenercluﬁ Cor\s‘adered o5 equ‘a\vo\ent {70 H\e bec‘ C:D‘iﬁ‘\ ude'\ OP

e channel upshmM-In other uamdg, the ool wordth of the
dhannel 3¢ divided ko no. of  nokehes.
AP
length of crest level -

The le_nal:h of crest level in Jc-rcnpeggp‘:clol notch Rl is Sene're”
Aoken oas ok the bed level of the hannel UPS‘:Ieam.I(: can
be considered as Tedcer thon khe level of upstreom bed

also

Gep-2
ngeamiﬂa}:'\oﬂ of Qj_gghg_r\‘ﬂg (q) :-
The disc\\arge passing {:hrougk one noh:h of a notch _p0|| can

\;e dbkained b-_., addins Hhe d-,gc\.‘mae_ of a Tec’rancaulor notch &

| ©®

©

03 Limes the wober depth which ol requie a ‘0"33 le“ﬂﬂ‘ '(_)P Cresk .

UG4-Y P wosh- ko




Fom the chove figure, the dischaige (§) s Given. by
= a 3'
¥: L gg. Lo LNINEr ‘lﬂﬂ(—%—)]—[s,g
: g__& C4 \l_ng [L y3la +-—g— Eon(%') H""«?j
g - %Q\l_a—s [LH3\9+ .% [a{pn(%)'] HslsJ
17 Q‘con%. =y repteSenEed bj ‘s {bm ey

Where
Cd = 049 [Co-el:r-iqen‘, o# digchmae]

We koow 4hat q - a8

8 - % x0-95 ¥ Jaxa.8 [Lrﬁ"g + o.+(n)H'5““J

\ ®Q - aaaHBla[L+o4-ﬂH]‘] R

.h ' Uﬂt‘é-—:\/—“ ‘PJND'.,S/S-?



Sep-1.-

Disc\')orgf. over a D:owned NOE?-l1 -

In cose e  bapegoidd noldh s drowned then the %l(ow;nﬁ
equabon & used o cletermine the discharse Q)

q =

Ly0-50

Cddga[n —hd]ﬂlacl_ +o-'5h<|n) hd +% & \‘?j [H—hdfb [

e, + o-q-n(H~bdj|
|

Number Q_‘P Mo\:ches !

The no-of nolches shodd be so  adjusted by hit g il
method  #hat the oo width o the nokch lies  helween 31
Rl cooler depth above the qill of the nokch. )
Sep-6 - | |
Thickoess o Nokch plers - "

The Hhickness of ndch piers should not be less than holf
the woler depth g may be kept moe f they hove to corvy
o heavy super - shruckure. The top length of piers ehould not be
less Hnon ther thickness.

Step- 3
Shape of Nobches .
The chape o e Nolches are hapezoidel chaped  nolch.

vntl-v P:j NO: ]1[/ $9




Des‘ian d a Sarda Tﬂpe Tl -

~ L] P - ~Tiax

ep-t -
Qesige o Crest -
o length of crest -
Tt s kepl equal b te bed width of the canal g no

Ploming 1 done in His kpe of Rl
i Shope of the crest § Oischarge formla
Too bypes of crest are used -

(o F?ectongu\or crest [T is used Ly dischexge uplo 44 cumecs

(20 cuses).

q)! Tmpeéo‘ic\o\ cresk []1 is used —or clischorge over 14 cumecs)

For the rectangular grect:
— Top wadth of crest ¢+ B = 065{d meler — @

Bose width of cest: B = Hid —@
— D?sc\’m'ge (8) = 1835 | 212 [ﬂ:] alg 6
Tor the lmpeagidal Crest- |

Tp ol d ook LB . oo T —® -
> Rase wdth o crest - Tt e delermined by the belter

. D?sc\'\cn'ac CODI 499 LH3|3[_I-}E'J1‘6 0O

- —

v o - vtV P9 wo: 15’/5_
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i, Crect level -
Hom eq(3) on ey(s) the vale of ‘H ic known
Mow, Rl of cresk = Upstream F-oL -H
“Height of crest dbove bed (h) = p-n
For folls over 1.6m, the ska\o\\ika of e crest conlis should
be teded by ackual analysis.
Shep-g
Design of gistern:.
The length € depression of the clekern are given by
fength (1) = G[Etﬂﬂa
Depression (GO = 4 [EH._]QI"'
Skepsa -
Design  of  Toogervious Flopr -
The . total lergth d impervious floor is  delermined either by
Blighs  theory (o1 Khnosla's 4heory.
P Blighs theory — Fr somall  coorks
= Khoslos -Bweouﬂ > For loge works

The mimmum lenjl,—h of floor on downsbeam of the pe of

Ualt P N""”/go)




a4

the creal wall should be = [&(wal:ex depU1+l.am)+clroP]

- The balonce can be provﬁ'decl under the cre_CLl: g on Upsl'rean'q.

The floor thickness required on the downsheam side con be worked “
okt £ aplift  pressure (using  minimum thickness of 0-4m 1o 0-6m)

& onlij a norminal  thickness of o is provided on the Uls cide|

=
@ Downstream Pro‘rec‘cion i : . "

The downsheam Prokeck'lon consis‘: of

= Bed proteckion
1+ Side proteckion
-~ Downslream WS
i Bed prateckion:
Tt consisks of dry brick plching obove 80em thick reting

O

on  40cm ballosh -
¥, Sxde proteckion+ o

After the rebum wing the sde of the chonnel are pltched
aith one biick o0 edge. The pikching chould vest on a e
14 brick Uik g of depth equal o hall the downsbeam

eoolt

u)akef deptb._lhe side P?kc&'\'\nca may Be QUJLIJ'I‘ECJ aL on ongle Op

OnH-V Py OIT,
7




4° fiom He end of the bed p‘il:c\'ﬁnca.

i, Doongbrearmn  Wings -

“These ore kepk 55013""3 fr o lengl:\'\ d 5 to g bmes
Juyn, & may then  be caracluolltd wfapped- hﬂ—“ﬂd chould be

taken up’co the end ok pucca Hoor. Al wings walls  must be

des'\gned os rekoining walls, subjected  *o Ll pressuwre of . .

submerged soit ot their back when the channel: ?2"c|0'sec|. :

Suc\‘\ a wall Senexa“«d has @ base coidth equal & %’_TC[ o,(‘

A \'\eia’nl'--

Slep-3 -
Qesign of upsbreom approach -
+or d‘.‘schorge upbo 44 cumecs, the upsl:ream Iuo.?ntjs Ichj be

Q

S je,d, s.l:fa’tcaht ok an or\9l6 op 450, for greal:er ds'scharjes, the O

wings are kept segmenkd with rodius equal Lo 5 +o 6 btimes

op R su\ckendinca an angle op 60" ok the cenbe E,"ch’en are

t

coarried slm’aghlu oo the berm.
\farious fsﬂdal:ion works uﬁagl_ in canals -
- Cond s, [

~ Conal regulabors

OUNYECAL Y o 18 /59
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O

= Gonal eacopes
= Conal Gublde

Canal regulabion coorks :-

Heod  regulobors -

Oeboibion: Regulokors  consbracked ot the off  toking  peink
ore  colled os “yeod Requlobors”

'f'/eq d

"e9ulaty,
Cgy

—_
farert chonnel

Goss vegdotor (¢ R)
‘RIHQBOF\S &

[>To  conbiol the enLnj of  woaker e‘-_kher flom Iresewoir (oD

main  canal.

>To sorve as a meter Jor measwing clisc\'ioffje OP UJOl:EY-_
Types © Two types :
- Dis\:ﬂbul:imd head rcgulal'or-

= Conal head re%u\o'cor.

ST conbol the erby of sil ioko off  toking fen moin canol




Qisbibubary Heod  Regulatory -
T the regulolor consbucted ok the head of dickibokory
conal, then % s known os Distibalary Head Regulabpr’

(0D

L s piovided ok the I’\em;l of the off {aokl'nta chonnel &
conbrol  the suppies enLering the off h:kinta canal (o0 digl:nbutavﬂ. ®

(ov
T s provided ab  the head of the cliS‘:f'lbul':m‘td § conbrols "
the SuppH en\:ering toe disbibubr(j.

Tnbroduckion -

2 s Prov'tdec\ at the head of the off- s’cokirq conal 1o

control Hhe &‘;‘Pplies enLex'lnca the off {:okint_:j conal.

- Jor regulahng the supplies enkermg the off Lal:s’na channel from

the pc;renk chonnel . obutmerts on  either side of the vegu‘f?kor
<y

inkerval. crest ore  provided.
? Pos o ploced long the regulabor crest ob regalar ickerval. ﬂ
> It is reessary lik  bekween the pavent channel g the |
disbribabing  channel.
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* The Dirbidorg hend vegulakor senes b
> They requlabe (v Corbrol the supplg of woater o the off
toking chamnel from the parent channel.
> They conbol the ety of it in the off taking channel- “

[~ They seve os meker for measuring the discharge entering .
C inko the off loking conal.

| They helps i shulbing off the supplies wohen not needed .
| in the off toking channel s required to be closed fu

TePofiTs .
a|




Cogopenents :-

~ Gate

~ Upstreom apron
|~ Frer

= Creshk

> Downstreom u;.ng ool
% ¢cc blocks

> Upstream it off
> Downsbreom cob off

ii: Conol  +Jeod  Requlabor -
Definition -

F  te requlobor  consbucted ob the heod of ain conol)
theo & i known os ‘Cond Heod Regulalo’
> Shuchwe b the head of canol toking off from o
reservaiy may consist of rumber of spons separaled by
pes g operdtnd by gakes.
= Regulators  are  normally aligned ot ac® o he wooler.
> U 40 o considered prefenable £,  smooth enby inbo  canal

> These are wsed by diversion of Plow-

-~ St veduces corrfaﬁe ccpacﬂ:-d of Llow,

o ﬁ . 1
OnT{-\'prg woiLL /59
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O

@

“Types of conal hecd regulolﬂs
= Skl pond  vegulabion
> Open flow requlation
= Slt conbol devices

@ Sk excludey

(b Silk e]ecbovs

i §ﬂ| P.QQA ye ulakion -

Conol drows woker fom ghll Poncl

3, Gpen  Llow {gﬂulaHOﬂ =

Sluice gakes ove opened g ollows the excecs o e conal
veqLﬁremer\‘cs.
i St Conbiol  devices -

There ave oo Hpes
@ St excluders
& Gt ejeckors
>To conbol  the en\:a of ooker either from  reservoly oy main
conal-
S3The coobrol e enlzrﬂ d &t ko off kol:ing (o0 main conal
7T cerve as a meter Ry Meastaing dischayge of woker-

<+ To admik u:ol:ey ko the off '\:okir\? conal

Uty pg up: 23 /o



To regu\ote the suPp\ies inkb the candl.
“Fqure Skelch.

Ut €y P9 Moty /57




I8

CYMQ§§ {gngah)vs -
Dethinition :-
A re3u|OI:0r condvucted in the main  eond con porent conal

1

downsbream of an off Eokinq conal i colled ‘Cross &9u|a['ovs'

(@
I tc prodd o0 the parent (o0 moin chonnel ok the downsbeam
off the off 1oking conol o heod op the wober level g ko enable

the ot toking chomel b daw Hhe requied supply

Tobraduckion -

STo head up e woler in the paren channel to divert some of
the wdker twough an off toking channel. i

-

7L is generally provided downsbean of on off loking channe

so that the woker level 'Upgljmm of the reauloh)y con be raised.
a 71 May be combined with bﬁclges on fall  fy ecomics, other I

c_:,Pec'sol considerctians I

— 1t e Pyov‘}ded on {:he main conol Ot l:he Jowﬂsl:feam Op U’!e

| off -toke b head up the waker level g to enable the off tokinca

c\'\cmne\ o dmuJ H’\e re.qu'sfed suPp\s.

> Tt s 3enerol|tj conchiucked ok the distonce a Iy 19km olong

the moin conal g 6 to 10km o|ong bronch condl .

vntt-B P9 Mo .25‘/
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Tunchions =

=T conbol the flow of woler in conal 955{em
> To feed the off - Loldnc_:] conake.

= To enobles c|osing cc Une conal bteaches on U’)e c'oc,msl:ream
S To povide roocfuntd Ly vehiclor Lol

> To  ensute the saﬁehj o conal l:n'-nq
- 1 \'\?JPS in c\osing the sUPpl(j b e clownsltfeom o the

lf porenk chonnel, o the purpose d repoirs .

|

& Yo rmise the uoter level of UPSBeM-
= To enob|es eFFecl:ive reaulol:ior\ OI‘- the enlﬁre conal stdsl:em

with k.
"’Theg \1&\[:5 n obsab'ung fNuckudbion 0 various sechions of the

can ol snjsl:em

Design of Cross- Reguldbo g Diskibubing tlead Regulobor -

Step-a -
Desiqn o cresk -

Q - _a_-b CLL\lEﬂ [(h+h¢)3‘a— hd";’)l&] ¥ CQL d las(:h-}-hd) ) @

The disc\‘\orgﬁ =3 del:ern"-inec‘ b‘_t] Ehe CJTOLOnCCI ‘NEJT —Pormu(a

e "L'\c?clean__L br'u:\ges g other communicabion woks can be combined

—_—

Untf=V P No:a,(/s—?.
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wWhere

q = Dischorge (Cumecs)

L = Llength o cooler -coay [meters]

Iy - Difference 0 ccker level upsbeam g downsbeam of
the chonnel (in  mekers)

ha = head due to velocly of approach

d - Depth of downsheom waker level i the chonnel,
measwed above e crest

Ci1 & Cg = Conshants

here,
Cy =~ 0957

Cg = 0-80

’_’-For the cross - regulokm, e crect level is kep’c equa to the
upstieam  bed  level of tre Pcnrent chonnel.

©

l")‘\-{')r the dish‘-bubq \ead \regu\olcor Ahe crest level i kept
.' 03 b 4m ther thon the crest level of the cresk cress vecdukh”.

5 The crest is joined to the downsbeam with o sloping glacis

o a1

I
itﬁﬂ-é_ : Des';ag d»' downsheam floor - ' ‘

|

The level €, lengEh o the downsbeom 1C|00'f 5 detcrminecj unc,el

e

— s

T e
vnt-V PJ NO 2%?



two flow  conditions.

= full supply discharge possing bhrough both the  head  requlator g
cross - vequlakor.

>Tre dicharge 0 the parent channel being nsufficient  the cross -
requickor  gote e pastidlly gpened g the off - toking  chonnel s
yunning Jull & heod regu(c&or qote = %Ilj open.

dor both of  dhese aondibions, the dischorge intensiby g’ g the
head loss B, =h are known. Hence, the value of Efy can be fHund

Lo the Rlench curves.

- Downstream Moor  level = dle TEL -Efg & dlw Fs.t -Efg
“However, the downsbeam floor level, coleulated fom the above
relokion chould never be provided  higher dhon  the  docanshieam
bed level

Now, Ef; = Efg + He

Hence the depth D4 g Dy comesponding o Efs & Efy respectively

are  dound fom tre epecific energy curves,

Length ol downctreom floor = 5[pg -Dy]
Mowever, re  downdrearn floor hould  be. clleast %’d oL
kokol  impavious length ol the floor-

@
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Step-3 DQesign o Tpervious Floor -

|: Total lentjl:h d the imperVious floor choud be Hound fom

'i the cons‘nclerol-ion op Fermissible exk aruclien{-
!59 The depl:h of upsl-reom cuboff

dy - -% upérreom cwoaker —depU) 1+ 0-6m
- The dePl:h of downsbyeam cukff

dy = % downskream waker dePH‘ TSP

> Moximum ckatic head [Hs) - upstreom FS.L = deconsbream Floor
| level

GTE = —\‘"_'— —%— 'onrn Lﬂ"\lch _“_\DT =3 kr‘IOUIlJﬂ

Then fom e ot gfaclienk curves, o = bd; & known. Hence,

e ikl length b o te impervi;J\JS floov is known. TThe

A minimom  dhickness f 03 b 09m ie provided flom the

?tackicol COﬂS‘.clemBong .

Step-4 - Qesign of upslream g Downsbeom  proteckion -
= Upstream  ecour depth di is  token equal [4-3 uPslygom woker
depth + ob'm]

> Downstrearn  gcour depth dg ts Laken equa[ % downsheom  woker

Llooy thickness g found fiom the COﬂS'lc\eroBmg of uplift pressure.

— — i ——————

Unt -1 P9 Do:2,7/m
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depth + 0.6m)
‘I"’ These  scour depths. are  beloww  dhe corresponcl:n9 bed levels,
& proeckion woks ore o be desiged canesponding of these.
(22 Upstream  prokeckion -

The upsheam Prol:eclcioﬁ COnsistS op fa} 'olock pfoﬁeckion hovir?

cubic conkents = dyg cubic melers‘metnfs.

PThe cubic conterts o L\Psbreom \MCHnj OP!}Jn is kepk equal
W 299 di Cubic-ﬁ‘e‘?(’-f' meker padth of reau\al:ur.

(b Downdyearn proteckion -
The cubic con\:en‘:s d oP clownsb‘eom 'aner“.ec} Lller is

kept  equol o da cubic roeter {meker- The cubic  contents  of
downebieam |ounchir\cﬂ apron is  kept equal to 995.dy cubic

meker| meter gdth of reg dlabor-

Gopol Quleks & Types of conal Moddes -

Oullebs| canal Oullels|onal Modules| form bun ol

An odlet e o omdl dhuckie whch  odmits  woker fiom
[ e didrbuting channel o o woter course (v Leld channel

(on)

't~ P9 No:3o/$7
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A conal ouHe‘: (oY) moclule i a small Shucl:u.re ooh'cb 1=} bu'||c|

ot the heod of woker comse o as to comect d wth a
minor (on dickrbukory  chonnel.

= Tt adts os a conneCBﬂg lnk  belween the sxjstem monoaer

& {\‘»e -parmers.

- Qllete ore olso colled as conal oublets (on conal modules "

C (o0 -Fo!m kurnout -
(00

t Canol oullel & o huckure con device {:hrough which wolker 3s
F veleased ‘prom a clish‘xbuﬁﬂg chonnel '\ﬂb} a mo&r course (o1 -Q'eld
channel: The disc\wonae {hrough on oulel i uguollﬂ not  less than

003 cumec & not more than 0-085 cumec.

o size o en ool -
The sie 0(I an ouHeL = c\esigned N such o way {:’not
there are no u.)o‘:er losses oe the woler flows U’“Otlgh the

c\nonnels b tre ’nricdol:ion J;ielcl 8 the bime required b irrijal:e a

Peld dioold be  opbimum

Types (o9 Classificokion -

@Lk\eks on Cona‘ oul:le‘:s (on t:or'C-J moc\u‘es moﬂ be c|oggiﬁed

ontf- v P(? No. 3,/5‘?



under  the follovaing  three  heads.

~ Non - modular  oullel oo pipe  oullet

> Gern ~ modular oy Fleble module| dultel
™ Rigid modules @ Modular oublet

Types of oullebs

|

Non—modubt
outlet
(o9
pipe outlet

L@ \ypes
s Su\:mejaeé

pipe outlet

Masomtd sluice
Orifices
— ooden shoats

Definikion :-

Semi-malule

o 913:& module
Hexble oddel

lG) bypes 1@ Ejpes‘

> pipe oublel c\ischorginﬂ ~ Gibbis ﬁgid :
%eel(d in the o‘:rhosphere/ module
s ™ Khannos r?g’sd
wmodule

> Kemedg's gouge outlet
2 @Pen flume outlet

= deuskable orf—ice Semi-
madule .

— JFoote modale

Hw— Modular Qutlets @D pipe ogklg_'g -

Non- sodlulor clde ore those modles "th'ou%\’) which 4he

O
|

vnt-V P9 Nu;gg_/s_q
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Aisd’lorse depencls upon {-he heocl diFPerenCe beh.oeeﬂ the dishibuh:rﬂf

§ wooter course.

(ov

T ie the outlel uohoge dfscl’\ouje cIePencIs upon the c'i[:-[\erenCe
%0 cocker levele of both the cl'ss.i:r’.bu\:ima channel g woaker cowse.

E}l . OPen slui ce, Mago mﬂ sluice E. submeraed P?pe OUHGI:
Discriphion - |
—=TIn thic lePe of modde, the dischcuge clépencts Jgpon the

heod clim?reﬂCe bebuoeen dhe A;SH'EULQTS & wdey  course.

~ Non -modulor  gullets ore olso  colled as ppe  ootlet-

= Hood lose 5s less.

The pipes vory fom 40 o 30em dio

> The pipe chould ke laid on o iis"\t cancrete‘ Lundokion o
prevent  uneven setlemenl & consequenL |ea|<c13a ; g .
= Ge_ne.rol\:j -vaed hoﬂéonlca“*d a\: ﬁshlf. ongles -Eo {:he difec-,;ion

of  Plocw.
> The pipe oullel i the most  common type of non - modilar

oullet

> @pen  Sluice, mosonry & onkice, submeiged pipe aublet ore

the bed exomples of  non ~modular oublel
EFTTE Ul Y Pj ND 33/5_?
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The folocsing e the bypes of  Non- modubr ookt -
> Submerged  pipe oublel

= Mosony daice & onfice

> ooden  sheoks

2. Semi-roddle (o0 Flvible Gubdets -

Deffinkions -

I

Serni ~module 0 Hexble oddets are thase moddes, 'U\xc)cxjh
which  the disc:horje e ‘\rdepanclenl; o the waler fevel of the

030\;-31 course bdk dePeJ’lCIS on“d upon ‘H‘e UJO&ET \E'_Vel Qp
digrbukory-

(o0

* s the

oubdet udhose d'usc\'\orac depends only upon the

Unif -\ Pg piot3Y [s9
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C m&e_r \eve\ op the wo\:er cow se bul deperﬂs °n|ﬂ upon ]che

wder  level of dictnbutary . ‘

~ Semi - module te colled as " Fleyible @_gk\ae_t'-

- Hecd \Ioss e mMore

\ume.
= Ppe oublet, Kenneatjs geuge outlel € open Hume, 'l:leE are
the bect e:amples of =sems -~ m0du\e.

@ |lyees -

33

ewoter  level in the disET'.buLaud & i indepe_r;;enk of the waler

leveJ n {he. LDOLEY corsSe.

Examples =
P.‘Pe oullet, kennzdtj's gauge oubet g open Harme 'I:jPe edc

Rescription -
ﬂ-é]}, s \:gpe d module, the dischorggl is inclependenl of the

The -Po\\oua'\na ae the common Jct’pe of semi- module.

~> Pipe outlel d'\sc\'\arrj’mg Freelg in the C’&""‘-‘Sl’h‘ﬂJel Qi

if-') Kennec]«j‘s gauge outlet
- Open  Pame outlet

| @n'cic_e Semi - moc\d\es




G Cpe oublek  dischoring  Redy i Yhe olmosphere|gir -
T the pipe oddlek k& so set that & is dischares feey

L

op ’c’f\e uoa\:er level in {\'\e -cield CF"OMEl & \r\eﬂcp_ ’l\ oct'.s 0s

LM - Mo dule.

3, Kenned 's qauge outlet

~ Tt is oeo cdled as Venkuii %ﬂe outet .

T s on oldest one-

> This oullet i made of c_:ast Tron
17 The discharge  Hhwough thic  semi- module s

q - Cd\[aﬂHoj

. Open Hume outlel

= the Aischarcje HWmuqh khis sen'-’s—moéu\e s

CL - CB{' HB\:{

_“'VCYE are Q bjpes

(@ Crumps  open Plome  oudlet

(b Pun}o'o open  flurre cutlel

i e a\cmosphere, the clisdnrje 1chrcwngh it becomes Tn&eﬁehdenk

1 s clesiar\cc' b_tj Keﬂnecls i the yea 1906 ol PLﬂjolb.

Ot - pg Nb:s{/ﬂ
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2 The forndbon  the \‘gdrou\ic jumnp mokes  the digc\')arje
HnrO(.Lah the ou\:kl—_ '\ndeir_nclenk of the c_ool;er level in  the

wokes  couree, rnaking ko semi- module .
ST e sob of weir with consbrucl:ecl Huoat ok exPQndmg

Plume  on the dowrsbeam.
Y Orfice  Gemi—rnodules -
S0 ofice  cemi -module cogists of o aifice povided
with o groduolly expanding flume on the downsbeam cide of
Ahe oritice. - -
>The fow dhough the oifice is hyper cribical, resulbing in the
frmakion  of  hydroulic Jump.
5The mokes e discharge independent of the Plocy cond.hons
2 the waler - course.
5% e deo cdled os cvumps adjusl:cble propor bional

pnodule (CTUIY";S Ap.M) .

- Thig {\jpe_ r=3 Une mo&l common\ud usec‘ ouHek un;ler {h]g

cdaoss
=10 s \njpe of ou“d:, CT base, C1 r00f b'OC_‘L. g c|'\e_cl<

dates on  eler eide Fom the nuclear oround which

MeS0NTY S baile

onit-\ P’J NO: 3.7/5_?



= The clisc\‘\arge {;hrouah the oudel s

q = 03B Y |Hs
Where
q = Discharge (currecs)
By = width of Horoat Cmeter)
Y <ht & the emallest cedion (meler)
waley surfpee o the

Hg = Head meosured fom  the

| \owes\: Po?n{ of the yod b|ock (meler).

3. Egag! Module on Medulas Q@é 30

| Detfinikion -

Rigd module ©0 modolar  oublel  ave  those  modules, ticagh
‘UJHC\N discharge s conckant g fred within himis, irespective
of the Bocukabions of the water levels of either dhe
| didkrloutary @) e woker course Con both-

(o
“ T s Ve oudel  hose dischorge e sndependent of 4he
woter  levels of both  the diskibotary g the water course.

| Example= Ghbbs modue.

Types
The Jc\mee common !CTJP% op wﬁ‘aid mociu\es'.

Unrf -V P9 vos 3/




35

&

- G);bbi:s riaicl module

— Khannos rigid module

- Foole modu}e
i Ghbis vigd modale

L s C\esianecl by A.5 GIB8

2 He s the -%rmerlj eucekuive e,na’:ner 0 Pm]ob, ’miﬂation

depox\:menl;-

‘_9 ID:"SChQ"ae CQ) ‘oehneen ‘00 b 045 cumec.
Gibh’s 3"\"95 Hne ‘Fouowing ~Pofrnu\a -R)r e discl"lorae l:hmujl-,

e ouel

oy (dthe) R T oq? 4o - |

> The essential feabure of the oclet is an eddj charr‘be.r, J
| semi- cicular n  plan, round which  woker flows  gving

e ‘o o free vorkex ow-

M, Kannas gja'ui V,&?,.di&.lf -

Srmio 1o oﬁgce semi - module -

1T s

“@,@_q@m&nis o o qud ot -
Tt choold be simple in design, constrackion g mainkenonce.

——

0nt=T by vo: 39yl




ST Should be quite shor\ﬁ & durable
3T ghoold be cheapecl
+ Tt choud be easily consbructed btj local workleds o

mMosons -

> It shoud be sofficiently cbong with no- moving pasts
> T choud not be easly Yompered.

5Tt chodd not be expensive.

5 T dhodd be worked efficiently with o smoll woking doad.
Advantages -

> B shoud be simple design, conshructon g maintanance,

> T+ should be quite shong g durable.
> 1 s&’oould be cheo.per

> Tt chodd be eosily consbructed by locol workers oy

mosons.

=1 s\\ou\d be Quwic'\enu'd sbong w’]H‘n nNo mov'mtj PGTLg,
=1t Shoulcl not be e_)tpeﬂSWE |

Dis- ad mnbgga

=2k Skoulcl not elpeﬂs"\Ve.

O
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Difference beloeen Non- moddlar, semi - mpdule 3 @3\9:5‘_ module outlets :.

Non- modulor Sern -modular Rigicl Module
The disc\'\orqe depend's upon [>The d;schoyge = indepe > The dischoxae is
the head difference blw the _ndonl of the woker leveljcorslant, fired within

ik irrecpective of
\:\'\e {’-\ucatuk\'ms OP.HWB
oker level of eithethe

dishbuland (o waoker
course Both.

disl-ribukmﬂ g walbey course of e waker ecoarse bat

dGPPJ'!JS uPori j(he u)ll{ef
level of dis\:r'lbul:and

ST is oko cdled oc P is odeo called s 51 s dso called

“PA'R-Q o'..'..l.‘:.-‘-%k " “'Fleuib‘e %BEH moclu.le" as "Modu‘or ouﬂe¥
3 Head loss ie less 5 Head loss i more > Head lose is

moclera{e

5 Vancdbon of wdder level [T variakion of woker | Voriation of coaler
effecks the diacharge level n distyibutorg level in dighribolary
ncreose  Hhe cligc\'\o.rgc. does no! effect

discharge -
- b ' Byte Ex -
Open Suice pipe chHe}. G{bb{g module.

Masomnd sluice l}(emedtj\s 3Qu3e ouue{,

=

Untf—=V P 3 NO? q’,&7



Qoss Drginage Works -
Deffaition :-
T is chuckwe canying tre digcharge d a notural shem

across o conal ‘snbexcepl-ing the ebeam

© -
T e .a slﬁuc‘:we u)hich 18 cons‘au&ed ol the crossinj of

a cana‘ & a nqkula\ dro’ﬂ, s0 0S dispOSe op clroinage m&er

withoul inkenoping the conkinuous  conol - supplies-
ST i o shodwe canging {he discharge forn o nakudl
Heom QCioss  a conal  Tntercepling  the shieam.

-t % 3encro|l3 o very cosH‘j item |

> T chould be avoided as for os p055ible bsz | @
& DiveanS one aheam Snkp  ancthes
¥, Chonaing the oiignmenl; of ¥e conal so thal it crosses

belocs  the ju.nc'don of Lo shreams.
= Once Ye cond e loken 1o the wolerched, no cross adminaje

woks  are norrml(g necessary elcepk when the conal leoves  the

malxers\'\ecl for sorme diclonce %vm‘-nﬂ o looP.

vl -y P~ 3 NO:ql/S'ﬂ
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_5"\“')@!'\ {;he cono,l, 1S o\ignecl 05 a counl;eu’r COI'\GJ, Q noop Cross
C‘minaﬂe wotks  are necessary -

Types ICIass&cal:ion [ @2993'55 '

Depending  upon the relobive levels ¢, An‘schmges cioss - drainage
works  may be of the %\bwing types -

Type-1 [cp works conying cona over the drainage]
Hpe-a [cp werks canying  dwainage over the canol]

Type-3 [cp works aJmiHﬁnﬂ the dro?nqge water inko the conal]

MReCL
CD woks canying canal  over the dm‘inaﬁg -

I Wis bype of D wok, the canal 5 comried over the “

neubol  dvain.

= The Oczlvmkoﬂe of  such oxranaemeﬂl: s that e conal, mnning
perennially, ic obowe the 3r0und & is open o ’u‘)sPecb'on-
> The olomoﬂe done b‘;j floods 3o vare

2 -However, somekimes dumﬁ heowj floods the *%unda&m can

be scoured.
- The shuctures thot Kl under  Hhis ‘hjpe are ‘

i, Myueduct i, Syphon aqueduct
o ont <V P9 woiyg
o



;\' Prueduct -

\\ When the WL of

|
\\ bkom o  khe canal cuch thal {he
|—\712€\5 under cjfgv.\gﬂ then the cbuctwre s known 05 Hquecluct .

the drain i sumdeﬂ% belowo the

mmaae uoaker -F\ows

,539..‘192 %l&&‘l&ﬁti
fhe drain s cooch h(ﬂher obove the

When Yhe HFL of
bEA g, (_nger yuns Uﬂ(‘ej Sipl‘oﬂic OC‘jOﬂ H‘\fough -B\e

" (b) Syphon aqueduct

e ——
Untf-Y P+g Mo 4Y /
| 59
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“IHP& -1

CD works Carrying ,dro'lnage over the cand -
IL’]}} this ‘ln:”:e of ¢ oooﬂ<,c|ro'-na3e is corried over the

” canal

<+ The advon\:age of +this Jcﬂpe of c¢D works, that themselves

|I ore less  liabe o domage than the corth-work of the condl.
C» '—)ﬁrhe mcﬂor disocivankage OF H'\;S LUOVI( is % O‘: the Pefenm’cﬂ

cond is not open Yo nspection.
> The Sl:fuc‘:wres that ‘Pa” ur\cler H’n’s ‘:':JPG are

I, Super - possage.
¥, Cand Syphon
b, Super -passeye -
> The \'\jdmdic chyuckuwre 0 which  4he droinase e passing

. [} ]
over the irr’aaal:ion condl is krown as Super Tassage

5The dhudwre je sakoble when tre  bed level of dminage

s 050"9 JChE‘ Plood sw-face. level op the anal.
|L> I s gmila b an oqueduCk | excepL in this case the

droin is over the candl.

_)Il: is the yeseywe op on aqueduct-

Oty P NO-'Qf/gy




¥ Canal Syphep &

> koo Cana\s Cross eac\n o{her E¢ one OP the mnals s

sgp\')oﬂecl uﬂcler )che ther, 'H'\@D ‘H"e "\‘dc'mulf c Sl:rucl:ure o‘:
e crogsing  is called ugvcm_‘_o.l gjghgpr

!

STt e vevase of on  oqueduct siphon.

—T cose of sap\'\oﬂ the foL of -I:}\e_ conal g much

obove the bed l\evel of the d'roinage «H\roucah, co thak

e conal  Tuns unde,r the s‘ap"\onic ocl:ion,

=

Unif =¥ pg N‘O“I’/’J_‘}
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Type -Ir |

C-D works aclrnal-bnﬁ the drminage waber olo  the conal -

AP

F’The onlj oc!vonloae of this type o wok is its loco initial |

AN

[y

!:""In thie h;]P"' of work, the candl wakey & the Clminaje

wa'nar ove Permi&ec( to ’-nkerm‘male_ uJ'tPn QOCJ’) o‘:her .

i

C—‘_OS‘: .

> Such fype of  eoorks hove the —Fo\low'ﬂg disadvontoses (

i Qeﬂula\:u'oﬂ op cuch o e diffcdt & requiremen':s H
|
odditional ckalf |

=i, There i addibiond e)lpenclil:ure of st clearance.
i, The —Fgulhd qulak{m of qc&:es moy damaf_je the conal

5 The chudre Mol fall under this bype ar

- leovel crossing

> Tolek g ocllels

l‘ll ng,\ig.\ Cross'lﬂﬂ L
It ia the con&krucl:ed i Hhe c‘ucumskaﬂ& when

| the Leds of the conol & dwoinoge ave practically ok

the gsame level

i

Urw?:!—_\‘:] Pj NO“]*

/S‘ti



‘l’ I_"‘ Creat wall

Canal
regulator

— River
regulalor

Fig: L.ovel Crossing

TAKEN TO N A
Y DRA
THROUGH LEAB
CHANN

.i", Iﬂbk ('9 '’ INLET
'g! UU&E ’ / OUT LET
“=O0RAIN . /ESCAPED waTen
s

Canal Inlet and Outlet Plan

[17]

>A conal inlet i consbrucked  (shen  cross - drainage floco
is  omall g it eoker may be gbsorbed .nto the cond
withouk  cousing  appreciable  rise. |

~ However, ¥ the cand g amall, an oubet may be
conshrucked o pass b the additional discharge which

has entered the canal .

<)

i Untf-y  Pg No; qi/_‘ﬁ? _
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O

Se‘ecl;ion '\OJ_\‘ S(ﬂlﬁﬂb\e %.'IJEG QP cross mQﬁe mk "

<Rt the gite, the drolr\aae should cross the canal al:’gn_ment
ok Y'ISH: on:jle_g

>The shream ab the site schould be stable g should hove

S’ca\)\e banks
> Jor  economical ClEEnSﬂ g construckion op -Fcunc]ahons apnvm

& 350“‘3 aub-dhiotum  should  exit  below e bed o the

duoinage ok .o reasondble  depth.
>The site chould be such that long & high oPtheg
of the canal ore nok required o5
> o the cose of an aqueduct, scfficfent headway shocd
belween the canal {rough g the high Fflood

available
level of e drwinage
5 The eocker toble ok the ake chocld nol be high, becou
L gl erecke dewakering  problems ~for  loging

~5e

—Pounclahons
> A ¢p Uaork shou\CI be combmed wl'H'? o lar\(lge op

quuired .

| 3 o‘a’f-EWPvg No! lgq/J
7




l'%_“’\e site ghoulc‘ e SE\EC\:GA doconcbreom  of the confluence
of oo sheoms, there b«j‘ owo‘i&ing the ne_cessi'ud ot

conekruckion of Lwo cD waks

Seleckion gf suiloble t’jP.S of cross -dra‘-naﬂe mk%

f o

l-—> T the bed level o the droin e well a\)OVE the rs.L

of e cond, sup - passage s provic]ecl.
> i not Possible to chonge the canal’ a\ignmenE ‘or

i such o chfling does nok  given sufficient headway
by dhe koo lewels, o syphon aqueduck may be
provided. |
™ When, the canal Be’d. evel e much lower, bk the Fsu
o e cond s higher than We bed level o e

dm\nage. Qa COI'\O] SHP\'\oﬂ =) Prereﬂed-
T ldhen  the didinage g the cond cross  each okher

prackcallﬂ ok -‘:he. came level, o level " crossing - Moy

be pre(:erred- ‘This \:-jPe of wok % ovoided as Lor < as

Possib\e.
—The considexabions qoverning the

choice bekween oqueduck

Ont -y Pg wo! '{,’0/5‘7
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— - — e T

& syphon odqueducl (@0 super - passage g SSP}’OD are
& Sdutob‘e canal oll’gnmen': #
i, Nokwe of available —bundakion

IJ

|, Suitable <oil  avai lble v bank connecktions. ,

W Qvo'slobi\-’kj of funds
v, Pumicsible head loss in cannal .

Y Vi Relcbive bed  levels

Weed| Neceesiby :- - |

The Hollowing ore the  riececsiby .of €D iworks '1
> The waler -ched conals do not cross nobturel drinages |
> pt the crossing points, the waber of the canal & the
| aoinage  qek tokerved - .
S The b opudibien of Te  omusing N

gk inkapogioed
S The site condikion o ihe cerossing Poink ‘may be sgchl

Yhat  without any suitable  ebuckure, the waker of the c""“l

dverted 4o their nakural  direckions.

| & c\roinoge con nok  be
|
-}The, dta'\natﬂe ugo,l:ef con ‘Je cligPosecl e_ag'(‘tj o r

Lnt V' pg NOIST/
?




'E‘,{#QLS GPQGCL‘R echng ¢ works -

™ Accessbilibly of exisling modes of  communicakion.
3 Availabily of mokerials g laboure

> Dischage n the channel & drainoge

- Bundakion condibions o the side

> Bed level of the channel

> Red level of the nalural drainage

> Briskonce of  valudble vesources

Couses fn the falwe of oo wooks:

— Tmproper  “nvesligation

- Tnadequake  maintenance |
> ghuckure nok locoked  properly & the foundabion is ot

g‘cmnﬂ.

- N_eslnae,nce N qual{LS conkrol.

Tochwes o design o cross-drinage yoorks :-
“The -Po'ﬂow'mta ore the come of He 'meDrl?onl: T

OP desigﬂ OI! CYOSs - Ardsnage uDo'rkS
A- Hydraulic Design’.

Lni#-T P No: {,,/5,?
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> Determinokion of  maximum Plood  discharge ¢ the +High Flood
Level [H.F L] B |

> Fudkion  of waker cay o the drdin,

2 Conbradtion of conal wakennay

= Ceaance ¢ free board.

= Headloce H’\vouﬁ\\ st]phon basrels.

= Deberrninakion o upfl pressuwe on the voof of Erouﬂh.

- De‘:mm'unal-ion op Upli H: pres_e,ure on H\e —ﬂoor-

> Drsigo of  bank connections.

B- Shuckural  Design -

> Design of the cross -secion  of  the sgphon  banels
C g te adqueduct krough.

L\ Design & plers g abokments

|-+ Desian of Foundabions.
| Difference  bebeen Pqueduck, Syphon oqueduct & super

| ossege -

|

Unl -\ P'J Mo 53/5—7




_ Bguedud,

>The hydraulic shructure
in which the wsqem
conal ie taken over the
drainage [euch as rivers g
skream] 3e known as

‘:‘o\fiueduck”

Sﬁpbm_aquachrl:

7The hydioulic ahuchure
where the canal ig token
over the clm“anaﬂe \m‘c
the drainoge waber cannot
pass cleorly below Hhe
conal. Tt Plows ander
Jphon ackion .So, 1 is

known as "ﬁﬁﬁgm&u«:{uc\“" ]

~ure N which tre
droinage s kaken over

fre in’uaa'cion canal

22 known os Super

Passg%@_

5L i olso called as

qorgl{ncmj M&“

"">The Flow n lche
baml ic a pipe foew.
N

—_—

- The -P\ow N the \xure]

‘2 an ofen channel How

> i ie aleo called Y

os tnder tuond”

JCCII'\Cll e an

>The fhew in e

open
channel Floes.

< The s':fuch.lre ig suito
-ble

when the bed level
il of conal s above high
—ech 'HOOd \evel opdminaje

Slhie Shucl'ufe is su'llraue
when the bed level of
conal ie below the h;jl-e
sk Flood level of c’ra(naje

‘9‘“\6’5\10121111{3 e su‘}
_able when the bed
level of drainage is
above  the Hgl‘\es{ |
level ot canal.

>Tn 4hig case, the
drainoge waler passes
c\em\‘d below 4he

canal.

- In thie Cose,U\e
CletﬂCll_?]e unler passes

ClEC!J'lS G}JOVG %he COTUI

=dn Uﬁs case, {he
canal waker passes
cleotly below #he

SUP?J Paqms_;_
> The leclmu\ic sbruet ||

drain crﬂe,.

O

Uhré-j_i\}\r)j No:s"/
!7
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O

WP ! Gides of Qquec{uck made  of concreke N rmagoenty.

——— ———

Chss:ﬁcobon['[speg of M & elﬂpfnon ac,uec'uclr

Depending apon the InaLure' op Qne .sildes of J:ir;e aC{ueClLILCL I

(o) SSP}TOW ac]ueduc{ maﬂ be c|assi(:ie_d uncler H\ree heac:’s., |

ISP.\?‘Z.' Sides OP the GQUECIULCI: N earthen bonks, with

c,omple}e eqvthen slopes
1&1&“—,{[ " Side of Hne oquecluck in earthen banks with oukey

S‘OP{E SuPPm'cet:J bté masonrfj Loaub

Type:t Aqueduct : : ||

Sdes of the aqueduct 1 sartheren banks  with  complete

MMMM

emkhem s‘oPe.Q g
F o e i r~— P

In e ‘Pntst hjp'e, Hhe orgina\ can‘a‘ sécHon ic vekained g NO

Plamming s done. The sides of the oqueduck are kept in earthern

barke with comp\e‘:e earthern slopes,

1.5

W EARTHEN N ThRaT= 2 EARTHER
BANKS| = BANKS

= T T T
WIDTH OF AQUEDUCT
OR CULVERT LENGTH ————"

Figure 8. Type | Aqueduct

|

ot Py v S,




Tyee-3,  Pguegluct
Sides of the oquedud:

supporked by Masomy cadlls -
ije -9 s 1n&1medio|:e H:..o l:he koo i ugh'ch 'H"\e_ g,‘des op

0 corthen honks, coith quler slopes

ek
unecluc{ o in emu‘.en baoke » the oubar SecBOH 15 re.clucecl

L“ﬂ Suppm'dn{_] '1\: Tiw b.d r‘nasomij (oY) ConC'rel:e u:o”s

RETATNING
WALL

h

[y
]|||
Ilnf

1
H
i

Figure 9. Type Il Aqueduct

||ngg-§ o.gue:lucl: -
Sides of the oguedud made of conciebe Con Masopry -

PASAAA

Iﬂ 'H’We -H'\irc] Eﬂpe' o Une Cmbm"d. 'H'\e conal Sec':(of)

[T

Qe mo&:’e O‘C

con(_rel-e oY masonnd -

reduced, Plum‘nnj e done & the sides of  dhe cand

Untt -% P9 No:§6 /:7
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Selechion  of Q sgl@e type of gquecluct -

INSPECTION
ROAD ? FSL
=CANAL-

_HEL, B W I
==—=Z-f§_—=0ORAiNace BT —"
s —e

7N R RS S IAIY L
< WIDTH OF AQUEDUCT

OR CULVERT LENGTH

Figure 10, Type Il Aqueduct

In oder to celed o suitable type of aqueduCL out of |
Yvee, & is necessaiy o undewtond three terms

> Culved lenjU‘l

= length of the oqueduck - -. - o
P Bank CGonneckions .

The comect way of selecking o type 15 o @rk ouk f:os,:

|
of three types & see which s cheqper-

Qesign pﬂig\_g_g ng Qq,‘é_%‘él.&‘f,g réﬂﬁbﬂ %‘?%éé&k & Super

passage L
() Design o oqueckict -
~> By using Laceys equ.ale P= 4.35%q, compute the

yequifed evoker Ly -

Uﬂ?é'ﬁ P'J NOY 5?‘/5—('



= Select  the span & the no. of spans
2 Afer §|ectif\8 the HPE of &C]uEA‘—lCl: & ﬂuminﬂ ra(:io, delermin
the conal wodker woay .

> fiy e dimensons o e conal g dleo the mo. of
compartments.

? Design We bonsisbion ol the canal s flumed,

7 Compdle {he height of piers, abubments, mosirum  scour.

2 Design  the “oundabion

2 Rovidec the <uitable bank connecL*fons.

® Design o' Sepbon oqueduek -

4 Design of drainage C‘UQL@* coay -

3 Design of  conal water ~way

> Design of level ot different sedions.
> Design o conbradickon bansiskion
> Design & expansion hansiskon.

= Design ol trough.

> Head oz thoudh syphon basrels

4 UP‘!’H pressure ON the vool-

L_?nf’{*? Pj o 5_3/5-7




|

S U on the Lloor of the barel g o cless'f]n

> Desian op cu‘:opr &, Pro{ection works  for the t:\rainoge,
Hloor

t C. %qp&r PQSS%% -

2 Waler way o 1he Drctinage

= Splcud

> AfHux

> Cuk-off

= Tmpervious Floor

- Nal:elwmd of the cand

< Concrete Rlock Prokecl:ion.

Wn' é-y P:} No! 3*7 /5‘7







