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o B O VY 51 11404 in ordance ‘'with the Circwlars 1ssued - . . .
T ' LT '??omc’l‘aa "%391835, l’r-?gg tumthg 1ssue o% tfigszggigculnrs .
: . only a few canils hnd been oom structed in the State and.
T Eheexperienca wag' limiteq, During the last 30 -,

35 years

1qd (e have onstructed fp.-number of cannls. Mrny of ‘them arg .~

! ()32\ Yn opération for-more them tup decndes'.-(}en)érnl ‘eXperience . °
oz aovover {s that' candils npe not capable of carrying fuls

SRR esdign g‘ischni‘ge. There npe Several aspects lending ‘to

fadethis si ation, Thesé tncluge desipn, econstruction apd
L .Maintenndce, ’{'o beg‘inwvith,. it is hecessary that. morg-
-y Professional gnput is.provided in the designs of the
E;é-;, Jetinnls as algo construction;

1

' 1t At the begiming of the Plan.epa, there was -mope”
pu emphasls on the construction of dams, Accordingly tiwe
ad . Centrnl'Des,igns Organisation. was formed and it mostly .

provided design assistance for hend works of ‘major. end
medium projects, Most of the design procedures for hend
o works are now strndardised and even computerised.  They -
f7 - are on pariwith the All India Strndards; In fact the ' - i
f - Central Designs Orgml‘isntion. has come out with standard
) : . codes -of practice for design'of head works in, Maharashira, -

. - The time has come for having a Ceniral-Designs o ‘ ',
Organisation for cannl desigi, Accordingly, action is,
beilng taken for the Pformation of a ‘separate 'Deei'gns_‘ .
Circle for Cannal' Designs under Central Degigns Ox-gqnisnﬁ}'ozl.
It 'ds expected that in yenrs to conne procedurées for cane '
designs will be gtandnrdized in the same way as procedures . ' J
- for head works, However, ‘pending such standardisation ® ‘ i
the Cantral Designe Organisation, Government desires t¢ '
issue instructions regarding revision of desipgn parameters - ' . '
for crnals, - - : e

CIRCULAR.: Accordingly, guidelines were discussed in the =~ _ :

- eonferenece of Chief Engineers of Irrigation Department shd . T
based on theip recomnendations these revisdd guidelines are :
being issueq, - : . - )

1. Co-efficient ol rugosity :. -

. ‘The canals ars designed using Mmmihg"s formula, ) . . |
. Vadue of 'N' op the coefficient of rugosity dn the Mruning's A
* formula will hereafter be adopted.as undep: = - -
: ‘ . " -, TIahle 1 . ‘ -t
; S ‘ (n) Lined Chnils- '

—_...-—-....._-.--..—-.—--‘n--—.---....-....--.-—,.--

“Sr, Type of Lining | . Value of 'Y\l" . :
HOL-......' ________ "_--:_________‘____';__'._'____ !
. 1. Cast in situ cement concrete S 0,028y . .
}‘ . N _ . lining, 3 m3/s and more ’ ] o . 3 ;
oo 2. ng U.C,R, liniry with pointing ; 0.02% ?
b) C.C, lining .« 3m3/ g . : :
A

. e e
..—~‘.....-....--..w-..—..n-»..vm - as,

U,C,R, nilnét)nry with plnster_‘wil; not be provided,
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‘ o .Inble 2
h ) '(b). Unlined Cannls
- sp, Type of Canag .." " Valué of 'N&:
NO. . i _.v.. ,- . .l . . ’ Soil ROC' -
——————— B I, a- e W e me - - - —’:‘: -.--.-:-t - -
1. Discharge above '3 m3/s R 0,03 0.035
2, Discharge between 0.035 0,04
‘. 3.0 And 0,6 m3/g _ _ . - ~
.J: Discharge below 0,6 m3/s Ry 0.040 0,04\

. 2' _E_j_-l_'\.j;n_g‘ . [ . r_. L E o e

__,~-.......-............,.....................-"--‘-_

' . [

The Suber‘int‘end’ing"'B.)L;ineers’ Are nlso directed to EEINY

. review the canal sections as coistpicted pn ongoing. /. W - 7

completed projects ‘in their charge with 'Nt Walues agi, .
above, After review, if it ig found necessary to incrense
the carrying capacity, nttempts.should be made-to enhance
the cnpacity .sultably by ralsing the TBL (Top of Bank Level) .
in eonsultation with Central Designs Organisntion Cendls, ’

i .

As'a rule there will be 1';0 conorete lining to ald

canals, But.in the case of annals with na dapacity of rpobe .
than 3 cumecs, lining may be provided- in. selectlive reaches,

per Gavernment orders in Government Circular Memorandun
Ng, I’IISC/1092/(120/92)—MP(A) 0f 17.3,1994, This excludes
the canals under MCIP III projects, ' : . ‘

3.7 - Bed Graglent. :

The longitudinal bottom slope (bed gradient) of. &
canal is generally governed by tongrnphy-nnd-the_ener[;l,}‘-. Rt
head required by the flow of water, If the bed gradient is ix:
too steep the command: available will be lessy But 1f the N
bed ‘gradient is too flat the energy hend avallable mary net
be ndequate.nind the canal en become sluggish, Between the
two ensuring carrying capaclty 1is perhapa more importart as

©leamt frem experience, General experience in Maharashisn .

-__&_*_..-........—_-......-....-—

e T T O

of unlined -Ganals with fla¢ gradlents i1s that they tend tf'
become sluggish .and have less than desim. .carrying capacty.

- 8ince hereaftor the camals will be designed without 1inilhy

in the normnl course, it is preferabla to ensure a minimuk.
gradiént for the canals, In general tl]e'following norms me

be followed,

Table é '
Bed pradient . . ..

' F1at Counti T Country yiin :
Flat Countfy ) §ggegl.§n¥i .
5009 to 6000 - Steepest gmdient
. limited tp Fermi-

‘ " :ssible velwlty.

1 2500 to 3500 1500 to 240

1., Canals, more thim 7
Ceumoecs,

2, Cannls, brenches: and
distributaries '
0.6 to 7 cuiecs, . . L

? ':'.LAEC'I‘ ’

-Belpw 0,6 cumecs . 1500. £0.2500, . 500 to ,.00°

s P —
Rl AR R A I

In the cAse of lined cannls flatter gradient upto
1 .in 10,000 or as recommended by the BIS (Buremu of Iniiei ..

C ne ted. ry the ‘decision whether
S{,nnr}nrds)wnny be accepted. However y 1 S T




——-

- less than 20% of the,

A§bonsidered on the-bhs;s:gf the above gradients, . o

- Mpwards and dowels meed 9. be providedsiApoprdingly;'thg.ipllowing

Lo
U B - e o

to design the emal as a Iined cinal- throughout and what gradient
to ndopt should be-takeén by the Chief Engineer corcerned on the
advice .of the Céntral Designs Organisation, Co

In case of uhlinedAcanﬁls attegpt should be mnde to go in

_ for as steep n geadient as possible .to ensure ndequAte command

according to' the availability of water, In general-so long as the
CCA available "\ Culturable Commarid Area) under the amial. is rot «

ICA (Irrigable Command Aren), the gfadient
"may be steepened.. It is necessary to bear in .mind . that Inadequnte
bed gradient {s one of the reasons for lack of carrying ‘caprcity

of the crnals. Percoritea, availability of command should be

4,7 - CCamal Cross Section : - BE o o i
v > R e A g ‘ i
o Study and. comparison of the cannl cross section currently
. adopted in Mabarashtra with those adopted in other Syntes nnd

. pecommendatio ns ‘of the BIS (Burenu of Indimn Standards) through

I8S (Maaina Btendard Bn-ecifications), indicate.that provisions
for free ~uosd rmd 'top- width of cannl banks need to be revised

"odified stnndards should be followed, hererftér, ) o

41 Free Board ¢ . ‘ : Lt al o e

: O S - B PR KRR I Pty e
. The following free bomrds should‘% ndspted for 1ined and
unlined cannlss R ) .o o Ayt

! . .

D A

reaboard - ' o

b R . : R G

T R ST IPY S S
Sr,  Discharges Prasent ;zRe;ised_-
Moo L L. L ‘
b, Above 30’ cimecs : o "0.90,' o 1.00
© 2 7 2 X0 cumec C 0,607 0,90 m, N
3¢ 3 50 T cimers : -, .0,60 C.75m, . .
4y 0,5 t1 3 cupecs - 0,45 - 0.60 m,
Sr _ Lezs thw 06 cumeos . 045 _0i5Cm,

o IE s beed found that in arens of.intense rainfall as ;n
Bhandare I i ledh, water side slopes of tde ‘cannls get damnged!
becausc o3 rain wateor, There is a practice of providing dowels
in suen » 59 eninfall ereng’dn States like M,P, Indidn Standard
also recerawnds such dowels, ft is, therefdre, -decided .to provide
dowels. in svens.where rainfall is intense. -. - - .

. Frr undined canals located in arems with mmual ‘avernge

crainfall were Lhaa 1000 mm, dowels should be provided on.the imer-
81d2 of tlw 'banlc on-the szrvice road side of the cannlp carrying

over 7 eurecs dlstnarge. 1he top width -of dowel should be 0,30 m,
WALh- wide slepes Le510, Fop lined cannds’ in” such areas dowels
shouls ve mioavided on both the banks, The heipght of the»dpwex
should te C. % m.and mSasured‘ﬁrom top'df,serv;ce road. )

b3 Ion WG of Fags , oo o
_ I% hes bren foimd ghat the top width of service road -1k not
ndequate witid roefpsoncs th modern standards, Similarly 4t is also
Lowid that eou titn onth side, thé top' width presently
is not ade » {30 2rsper inspection etc, The Indian .
e 97 ~f ment, both oa}service'rond's%ge%
Cig i %0 rigorous,. Wherens we may a
Ui, L ¢u%uru§.for the time being,” the

: Dmieletm Lop wuduh sirald be nrovided instead of smaller
top i ., hich are being proviced s per the current practice
in the State, - : ' T e e

N o C.Ontdo PP ’
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Talhl g

_ _ _Top vt of Cinnl banks ' - o ¢
——————————— T e e e % e m e e e e me e e e e e g
Sr, © Discharge . __Minimum top width - . . N
No. ) g Service Bank . Linspection Baik ' _ :

1. Above 7 cumecs ‘ 5 m + dowel 3.50 m 4 dowel. !
3. 3 to 7 cumecs . . 5 m + dowel 3.00 m + dowel,
3. 0.6 to 3.cumecs. 3.60 m "o 1.50 m :

.--»--«-.---..-.--..—-----—.——-—----‘--p-

Notes: (1) v dowel" indicates the requirement of a. dowel in

areas of .rainfall more than 1000 - mm, Dowel will be
. outside the prescribed minimum top width, - .
) (2) Dowel on. inspection bank sidq will be provided as -.
for lined canals, ' :

. Service road is generally provided on the left hand side - -
of a ridge €anal, In the case of a countour canal where the -comman ‘ Ty
Area is hormally on one side, the service rond should be cdnstructed ! '
on the side of command aren, - '

Fop canal s -cc;\rrying léss than 0,6 cumecs aiéclnnhge n }service
grndt3 m vide should be provided ' at 0,3 m, above ground level near .
e toe, . L . . ’ P

- Where turniné space is not available necessary %urning Plat-
forms may be provided at an interval of about 1000 m, for turning
the vehicle, S A :

_ The service road should be given an out-ward cross slope

of l:20_to 1:40 to drain“away the rain wnter ' -
In the case of ominl in full cutting, the servicse rond shoulad

be 0,30 m., aboye the ground level, o

botv Side Slopes - .o o , '
4.1 Inner'side siopes . | |

" Phe side slopes of cannl depend on the soil. formations.
The following slopes are recommended : -

* Inble 6 B
' : ' Side Slopes - ,
Sr,  Particular ' . R Imner £ide slopes,

1, In cutting be;6w<3m clepth,

a) Dlock cotton.soil : T 211
b) Soft muram/soil : ©o %:Z*l .
i WwﬂPMnm o RSN RN
(\C . -1l to ¢:1
2. g‘ﬂmigﬁkment t below 3 m. height ' : '
(n) Available wseful excivated stuff 1.5:1 to 211
b) Hard clay and gravel - 1.5:1 to 2:1 . )
¢) Black cotton soil . 2:1 to 3:1

The Above slopes are recommended for depth of heipght of
embankment upto 3 m, For height 01" embankment in excess of 3 m,.
and cutting in blacl cotton soil ouf more than- 3 m., specinl studies
for the stability of slopes are nee essary, For reacles of black
cotton soil (exprnsive soil) proceduires- for treatment have been .
brescribed: separately (under CGovernmgmt Circular No, MIS 1094/ .

(143/943MP(4), Dntea 10.2,1995, .
"mifors siopé should be maintnined uver the entire.full-
supply depth (FSD), As far as possible (Shis immer side slope below
Freebonrd level \FBL) should not be chamyzed in short .reaches (of -
less than 300 m) in At abrupt manner, If it is necessary to change
the slope due to long reach of cutting in .hard rock, smooth
transitions of 1 in 20 on both sides 'shAall he provided,
’ . This 4s 4,44
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4.5 cor (Cut O0ff Trench) Lor, embankments 1

U S ___.J

- . s

en cqmems s

, , ' ;5; , ‘ 3
This is a vexy important requirement. With changes in
side slopes, the flow get affected and value of “"N" inoreases.
4.4.2 Outer side slopes :

The canaJ in embankment will have outer slopes as tollowss~
1) Canal embqpkment upto 3:00 m. height ;

. The outer..slppe for canal .embankment. upto 3.00" m,
* " ‘height should be normally 231 from top and. wWill be
flattened to provide a minimum cover of 1 00 me over
the saturation gradient of 431,

i) Faza%tambﬁnkment &hove. 3.00 I _height and u R e 10m.
. nelight,

" -For the canal banks above 3.00m height and upto 10 m.
height sections given in M.I- Manual would gqnerally
be sufficient.

11l) Lanal embankment above 10.00m. height.

For bank above 10m. height, the slopes will necessarily
‘be designed on the .basis of properties of soild and

stability’ anwalysis in’ consultation with C.D.O. Canals.-

'
.

Proper -stripping should te done and the ‘base should be .
scarified or ploghkdd. and properly watered and compacted before
any bank 1s laid theron. Kven where the-canal is in partial
cutting and partial bank, cut-off shpuld te provided below the
bank a 1ittle on the water side toe, Depth. should be.at least
about half the water depth, above '‘the gound level.- Dase width
of COT should be 3.5 m. Deletion of COT may be permitted only
with the approval of the Chief Engineer, :

TFor fdll banks above 3.00m, heiswt and upto 6+00sm ‘the
depth of .cut-off may be kept as‘0.60 g« ¢ half the depth of ~-

‘water above ground whichever is more and mith a bottom width oi._

3.50 mr

In full embankments exceeding 6.00m. 1nhaight, a cut«ofr
trench of 2.5m. depth with BW(Bed Width) of 3.50m. and side
slopes of 1/2.1 -shiould' be provided« .In cases where the soil s
very pesr previous, the depth may have 0 be increased depending
on the site condition,

4.6 Berms:

At present there i1s no unliormity in providing berms in
deep cutting., Bxperience of operation of ocanals shows that
falling debris from the sides has been causing problems in deep
cuts. Therefore, berms are found neoessary.‘ .

Vherever the depth of - canal above FBL 1is more than S5m., a

berm should necessarily be .provided et the level v free bhoard,

The width of the berm on either side should be Bm.

Where the depth of cutting above FBL is more than Bm.,
there can be two situations
i) VWhere the depth of soil is more thpn 3 me In this case an
additispal berm will be required a! the top of rock, width
1.5m,, with a small parapet wall 0.75m high.

* i1) Depth of soil id less than 3 me In.thls case a second berm
may not be required but a parapet should be provided on
the berm at the FBLs

1he lower berm will be at one levels The ugper berm should
run along a8t a level or with a small slope preferably a little
bclow the top of rock. : ) ) v :

et
/Wf;!?%’
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- Wiere the depth of cutting above. Fpy, is more than 10 m.

more numbepr of berms will be required, The section will _hav‘e “to |

be properly designeq qnd;specinlly treated, o A .
4.7 . Romps : o ‘

- . '. . .o ;’ . '
- "In the portion,of'd'eep cutting of mepre than 10 ‘m; “depth
At least one Tamp in every one ‘km, ‘reach should be’ provided for
easy maintenance like desilting md removal or ships duriing

irrigatihon Season, Draing may be pProvided along the insidq face

toe

4.8 , -'_Bgrrgwi‘p;g :

Mhere cruml,'excnvntion does not furnisli sufficient.’ '
suitable materinl fop en’lbmﬂ\'me_nts, additional material required
may e Procureq from the borrgy plts, The-locntion of borroy

Pits wil] depend -on the materinl that i being. sought; which in -

tqr'n depends .o the .desipgn considerntion, It is Necessary to.
Survey the spiy by means of auger boring op trinl pits to

determine tfo extent ang nature of the deposits in the bor-z-ow-hfea.

No ‘borrow. Pit shaill be- dug. ‘ <o
B . N T 5
(1) within 5 m. of the toe of embrnkinent, 1 bpprow pi't
depth is Lless than 0,5 M. And-10: p, BRI )
(11) withiy 10 M., 1f ‘borrow pit depth is more: than -0, 5.,

4

(111) witniy such.a distance ‘Trom ‘the' toe of the bank whepe 4:1 "
hydraulic Bradient. line cuts . tlie ‘Bround surfaoe whilchevep
1s more, Borrow pits shall not be more than 1,5 y, depfth and

25 m, In Jength, A clear distance °f 1 m. shalil be left
‘between “the Pits. The bed .of borrow pits shall b lert
jrensmmbly
Llow of wate e
) "I’heAb'orrow Pits shall e drained to avoid stagiiatien ‘of
later; 1ne bottom 1ovel of borrow' pits should.be fixeq with "~
refercnce to the prevailing' ground 1ope towards- the natural

S
Hrainage 'vc'ou;rs'e and .should ,invnrin‘bi‘y'beo.s M. Above the lower -

Most lovel of .i‘nnturnl--drhinhge course, Pits shall be colinected -
together Ly # drain to suit ‘the bed level of the pits it ’
Connects, . . - ‘

£ Y - .
9 Smotd pous , :
. - "If there is excess, of material from excayation then- -
sjeed for construction of embankment of canal; 4t should be.
as far ns Possible deposited outside the embankment ..on - o
on-counand side of candl in dayers not exceeding.olrm-a{n. .
in the form of 'spdil.'.__.bmzlcs,; B T RO

i . H L ' .
Necessary cateh water drain between - the semuce.rc?a,d

- and the toe of the spoil’ bank’ should be provided, -

4 3.00 m, wide gap may be left in 'spoil banks A% 150 m, )
interval for the purpose of drainnago, However, ' in the 'ehse of -

‘Contour canals, - the ap may be so left that water ALrom-side dong

grand is collected ip eatch water drain ang is discharged. into
the natural vAlleys, . Co ' e
The side-slop o of 5poil Hank shall be generally 2:1,
The top width of SPoil benk will Ha about 3 m, and height orf
fPoil bank will e restricted to 6 m, N )
All spoid banks glinuld be neatly reshaped to present

- A good lend-scape, -4 Separate item should be provided in the

estimate for thi A8 worlk,

’ 'ICOth' [

B .

: ‘mooth.with a gentleg uiforn slope fop -smooth »
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. 4,10° Embankment : .- ' e

. bank of .the .canal. Drainage should be proverly designed and

Smbankment
Al embankments shall “be Properly mmpacted. 'Bhnks of
more than 3,00 m, height are required to be ' pnstructes s
per specifications of enrthen dom,  Typical gsection ‘for the
repregentative reaches that ig £ill, cut ang Partisl ocut
and £ill. of the Canalg for the various soils met. with along
the alignment shall be got approved " fyom Central Designs -
Organigntion, - . - . s .

. For banks above .10 m, helght, pucey dDut=fall drain
May be provided on the outer slope to arain avay. the rain -
water from the top of the bark without causing rain cuts, These
will ‘have g #pacing of about 200 m, R ) T “

‘... TeS. Code 4701-1968 practice for earth work on canals
s_houl:i be referred to, ' . .

411 shrinkage Allowance

. Canal embYankments will always be compacted s
mentioned ‘earlier, A shrinkage allownnce Rf 10% of height ghould' .
be provided to allow for settlement .later, The ton of bank . .
should be raised vertically by the amount of thts shrinkage
allowhnce.,'rhe points a0 obtained ghall ‘be joined stprting -

from thé original base width, ST T

4,12 Pmtect;ion to .oqter'slnpéé of st:‘:n_teg.ic bqus- 2

. ¢ 3 s . S . . :
In nreas 6f rainfall more than 2000 mm, spectfic : :
protection tb6 8trategiq banke,_pnrt'icularly.qﬁ'hei,.ght more than )
5 m would be provided, by pitching an, outer side slope_ ang | :
pmviding_ravine,protection near outer toesg of bank ete,’ In
other arens ‘-and other Ccages, turfivng,‘o‘f outer slope shoyld be
provided’ as 5 oart' of Protective measires for high banks, _

.

4,13, ®T below Canpl Bank adiacent to Maior ljr;iinaqe
Crossings 1 . . ; ’

_ Where a nalla is trained and diverted to gn - adjoining
one, the canal banks which eross such nalla, ‘should e . |

"provided with a ®T, 38 per earthen dam speci fication, .

Individual chses will have to be dealt with in de€nll as per
actual field conditians, L . ‘ ’

“

4.14 . Dra.inaqe : . o . o v’
.. Provigion ‘for draining the entire upstream catchment

has to'be made, Where d croses dralnage woric is not orovided, it

will be.in the form of a catch watar. dfain on”the hill side

got anvroved from the Sungrintending Engineer.cpncemed for_ -

each individunl .Catchment, o e ) :
For a:'lined canal, where the ground water level is

higher ~r likely to become higher than the water level 1nside

the canal, lining can get damaged because of differentinl

pressure. In such cases Pressure relief arrandement for under v

E]rainntJ,e shall be brovided in accorinnce wif.:h. Is 4558-1969 t.:hat ] ]

S R,
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-1,

. iéi"ije.di'p;pct;ce for under ‘drainage of lined cangls®,’

>

‘ UCR profile walls at every 200m. interval.should b -
constructed on unlineéd canals so as to maintaln the Ganal |
- . ¢
' .

5/ + Ded wldth 0 Denth Ratlo s . . )

. . [ . - .
. At present canals are being designed on the basis of

ratio of designed velocity to ceritical welocity,. _This .apwroach
s based on. the exverience of Canals in, glluvial soils, Tt
leads to wider canals with.shallow depth, Then thers are
difficulties in obtalning adequate driving head for the
offtaking channels, . - . L

Firstly since most of .the .s5ils .in Maharashtra are,
non-alluvial, 'the approach of ratis of v/vo ‘is not ‘relevant,’
» Seconliy,. 1t leads. to larger width 'and gmaller depth: resulting
into prablem.of driving head, Experiencerof the canals in .- :
operation ladleates that. 'there 1s' a need -to change over to o -
degi®i based on permigsible veloclty rather than on crftical
velocity, Improveménts should therefore be possible in this
approach of bed width.to depth ratio, In the Near future - -
Central Dasign Organisation is exvectzd to come out with
guidelinasg for'deciding ‘the crosg sections. of canals for
optimising the carrying Gapacity. Presently the n/p xatio is )
provided as per Table No, 7. Till.the Cent¥al .Design orgatrisation
comesouut with the guldelines ns mentinned above, ratis to be.
adopted on,the canals shduld be on the lower side of, the .
Zatiog indicated in the table so as.to ensure the required

B Table 7 b

- " . . ) :
B/D xratio currently followed, -

. . f . . ,
-.-.‘—----.-.--bq----‘b--.—_..u.“._...-_uv--.,..‘.---u-u--.-

For unlined canals .. .7 . Por lined cafials’ - 3
Digcharge /D ratis. . ' placharge -, "O/D.Ratip v .
(cumecs) - . (cumees) . .~ .. .
'—-‘-'-—\--nu')----'..--..---o,v-v-\-..-a-_u.f-u_,-_-_—--
0,30 2,90 . Upto 10 ¥ 1,0 t5'1.25
0, 45 - . 3,00 “+ 10 o 25 1,25 to 1,50
- 0. 60 3,20 - 25 g5 50 1,50, €3 2,75
0.90 . .40 50,5, f0O . 2,00
LO0 . . 350 . g above 1000t -i2f50
14,20 o 3.60 o R SV )
.50 . 3,70 : : U . \
- 1,80 . 3..680 e e L ’
2,00 .3.90 E
2..30 ' .00 - - S
2.85 . . 4,20
5.6 ’ 4.60 .-
7.00 . 4,80 .
50 S Lo
134,40 : 5.30
12,00 ’ 5, 70

- e W e e b me ke R o e e e M ke be tae b b e e e e ba M bbb e be ah
- -
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‘ © at _pfese’nt in the dgsign 9f canals ultimate rgg‘%‘gismside :

H ' i slope are considered as 0,5 : 1, Thia practiss should contifte
o . . T s L .

i ' Ih ‘view.of the change in spproach the cioss ‘gectisn of

|- -canals should be désigned on the basis »f »armissible:

: R velocity; F3r unlined canals it .can be in'the’ range of ‘45 to
'9 m/e and for lined canals upto 2:m/s., . - . - '

PR RPN
g B

5
|

. I 6,0 . Transitions ¢
; , o

The function of n.'transi,t_:ion is to avnid ~xXcessive
] energy logs to eliminate cross flow ‘angd other turbulegnce and
! | - L to provide safety to structure and waterway, - U

' " © . The optimum maximum angle b_etwgeg .canal axis and line
connecting the canal side will ‘be- 12,5 . " o

: The canal banks near-structiires head to be raised where’
velocity is obstructed because 5 gbserved higher head loss
and afflux near these structures, L ,

-Wwhenever- the canal section char.xges'; aﬁ)ﬁmpriwﬁe s
transitions are necessary, ‘These transitisns shall be_ along the
lehgth and where nec:ssary alsn ¢long. the side 8lmes. . As: far
as possible, the transitinsn angle br:f:ge,,en the an_:E_S ;V_:_Jf.tm»‘v
slopes should he-kept less than.12,5% ORI S S :

. . " '.' " .'. Lo ) .'-. ! '_‘: o I. !
1.0 quxves: . B R S
vl ' extracts are i

1]

- ... Tu8s 5968 . 1970 will be followed, rcldvant
renroduced below 1 : ’ P -
, . © Mable - 8, - R
R o . “Unlined Cahnls . S
L T S V) R RV R IC U E L
8r, Na, " Dlecharge ' Minimum radiup of
e curve,
»---Annu-u--'---..-.u»-—Cénhuu'~:~4.~—.~'-&é~~—
e - . BO m3/sec and abve ’ » . 1500 m
2, 80 m3/sec to 30 m3/sec, .- 1000 m
3. 30 md/gec to'15 m3/sec . ’ 600 m,,
4. 15 m3/sec to 3 m3/secc . 300 m,.
5. . 3 m3¥/sec and less N © 90 m,

_ - Lined Canals, .
P 1. +.280 m3i/sec . and. above, = . 900 m, -
- 2,, 280.m3/sec to 200 m3/sac, e 760 m
- 3, . 200 m3/sec to 140 m3/seec, - . - . 60Q m
. 4. - 140 m3/sec to 70 m3/sec, . ° .+ . 450 m,
L 5. 70 m3/sec to 40 m3/s=c .~ 300 m,.

[ ) wmuun-n-n-»-.n--s.-._—.-nu-—-n-u.--.n.'-h-_—-b-c-

. .. .
N=te : 1) The:above radil aré not amnlicable ts uplined canals . |
: locatad in hilly. reaches and 'ip bighly -amanble s7ils,

. .+ 2) Protéctive v'u:.ﬁrk/tu'rfinq.shaiigbe arovided ht every - ' 3
p . curve mortisn to' osvercome the mroblem of ernsion,

- '

oon tdo nu,




3) On lined canals where the abwe rndius cnnnot
be prwidefi DYoser suaer elevati “n shnll be _
pr‘)vifie'i S T :

8,0  Mepsuring: i)'eviceg 3 C e
-Measuring devices sh- uul'i be nr"wvi ie"l an m-11n cannls
" at sultable 'iistnnc*s ‘and ot Haade of all off{:nkos fr-:m
fain canale,’ For canal reachés with mare than 25 cumecs
discharge; there’ will be nut-matic gaugitg devices; also,
Table =9 = '

. . - () . ®.
\-t‘hvlau—..—--l—.—-i-.h---hhhl’t‘uh-tni--.

Sr‘No, Discharge - __Typée of Measuging Device

'hu..und-h-b“t—md—n‘-hi—\—h mem‘-u——-—‘n--,

1. 'Above 25 m3/s' ] Aut“"nrtic gauging devices
2. 25 cumecs to 1 cumpc SUF (f‘tnn'iing Wave Flume) .
3. 1 cum dc tn 0,30 cumzc Parshnll £lume qr sw1=‘ - ' . Y
- Delsw 0,30 cumec, : Cut-'rhr':at flume. . '

ALl the imnortnnt stmcturee an cnn-\1° wre ‘to be

calibrated to measure discharqes at’ ‘varinus lwcati—sns . '
to know the cannl. capacity nd Seepage lossas. For lined , i
anals, a gauge -wltmg the eloping nortion must’ be nrwvﬁefi

“at c.vr»ry 2. 00 km,’ Measuring Aculcos eh—;uli m nmvidp—’l

at all taluka bﬂuninri;_s, also. - Coe oo

9,0  priving Head @

The f')llnwing Arivioa head shwulfi be nrovifiofl
which will hel*) in the detcmiantion nf F&S o the canal.

1) "neﬂ over £leld should ba O, 15 £ 0{30, m..
ﬁmonﬂinq ~n th ewndlceinn in c'-wch min'wr.

2) 16 addition \un‘"mm v—\winq h-~v1 .-)t ~utlot
shoulA be o.,:s m

3) Tho dlctilhutars will Be e~ # Gt thallt ’

3z,

.

chtdes

o
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L asssnbosa cibas

"is able to drew full designed discharge when . T ¢
the main‘cggal is running at 2/2§d-the 1
~desi§ned FSD,  This would mean -fhat FSL of . '
the distributary will be fixed 0,30 m,lower .
- than the 2/3% PSD of theé maln canal. .
bzt catoabova bl s W et A 28300 bt b il S5 el . ok Dl s 5 L G s 000N MG 00 1050 2 A KR R L 0603 0 b i DMt M M
.4) Minimum Driving head of 0.15 m; would be '
adopted from distributary to mimor and from
. minor to sub minor o C

.. 5) As'far as possible the sill level of the .

distributary or other off tgke will be at
the bed level of the canal. - s

~ 10.. Cross Regulator P ’ ) R . . - ' ‘ !

) It is known that provision of cross regulater . C .
- generally disturbs the regime of the canal, by causing - T
scour immedlately on the down étream and.depobiting silt.on .
the upastream, ~But advantages‘exceed the ‘disadvantages. In the
stages of irrigation development, vhen the discharges. ‘are.
low,. cross regulator will play an important funotion in
‘feeding distributaries, though at.the pame time this hay--
. encourege the growth .of the weeds. Adequate provigion
should be made for loss of-head due to oross regulaters.

‘of intexrval of about 10 kma., and also upstream of major
“aqucducts, ' In addition, the location should be.go chosen
that it 1s just after the major offtake oy before-very
high banks. R T N

The crose fegulators should be p£QVIded at- an upstream ) ‘v
|
1
t

In future it 1s proposed to proV1de\structugea .
like ‘duckbill weirs, etc. which automatically conirol. the
" upstream water level. ‘These designs will be devaloped by
Central Desighs Organisation., Till then, the present
practioce of-CR gates shall continuwe., - : -

11,  Escapes : - K . e . R
An escape would ustally be provided 4n the maln . i
cangl in the initial reaches i.e, just downstream of Tead - . -

regulator itself along with a suitable esocape channel, - - "
EBfforts may be made to provide the first escaeps w%th*tnge 3 .
“same discharging capacity as for the malin panal'g the faead.,

. Iscape should also be provided-on the main cenal . : g
at every 10 km, upsteam of strateglioc and vulnerable reaches..
(Heavy bank, costly structures,.tunnels etc.), -

An escape must essentially be cgmbln;d Wlﬁb 3 sacané L
oross regulator., The discharge capacity of such ab
‘except tge first one should be équal tp 1/2 the full SHPP%V
“dlscharge at 1ts location. - - - BT S
! The nalla ‘into which the escape discharges needs °
to be regraded to carry the full-discharge to the mgiéct :
nalla, Lnough attention newds to be.paid to_jhig_ggni__;i

~

 GOMTD....
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‘that actupl 1oss of head.at structyres

~l2, Other Structurcs

 The dssfgn of canal §tructures and Central
Degigng Works above 1 cumec;gapacitylof ®anal ‘should.be

.done by Central Designg Orgénisation:

The experience of the canalg in. operation shows

s more than what
‘s accoupted for in degign, "It 1g nécessary to énsure . .
that ay Constructed the. cangl will: not have s loss of
‘head more than as indicated {n the design: Following
guldelines may be followed - L ’ .

It 1o dogirable to design the ofitire. canal in one

80 to account for losses of head in various structures,

L5 may not slways be posglble, ‘In that case the mini-um
length be.designed would be 10. kms " form CR to- CR. >

‘In the design’of canal; while fixing.the -alignment,
a tentative loss of head is asgumdéd over the entire
length, - Where topography germits,,this loss of head

~ should be considered.on a higher slde thah indiocated by
‘traditional valueas. < A

. .- During detalled design, attempt should.be mede to
regtriot & the loss of head to 90% of what was allowed
while fixing the alignment of canals, . Fbr:this;purpose

‘following methods are avallable, . v
S T SEE
(1) -Culverts should be provided without any fluming, -
(11) Reducing/deleting pipe culverts.(éahaliwater
. through pipe) . AR
(111) Removibg the obstryotion of rosd bridge to the’
< watervay by deleting piers and setbting back.the
" abutments ¥'away from the watervay, - o

"(1v) Reducing the fiuming at agueduct.

After all these measures if the to4al head loss
cabnot be accommodated within 90 % of the original
rrovigion, 4t will be. necessary to ralse the embankment . .
wherever afflux is caused, | A

. As far as - -possible.canal syphon should be avoided,
Similarly as far as possible canals will not be designed
to carry the canal water thtough pipes under ik=. a
bridge or over a nalla, K Lo -

13, Ghats and caffle"rgmgs :

.~ :Properly pianne& ghats and cattle ramps should be
provided near villages. Thege cattle ramps should also be

:

Al )

provided near bridges where thete is n heavy traffic. BV
they should not obgtruct the waterway. ' —_ .

contda '
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14.  Specifioattons : . : - !
o Specifications for ¥/W and lining of cansl shall
* be generally in accordance with the specifications lald
down by IS coded as mentinned below ¢--- . > ..
i) 1S Code,1860-1966 . ¢ - Speoifioation of precast '
R ) : cement concrete sgab : . ‘
L for ‘canal lining, ' i
11) IS code.4558-1968 . : Under dralnage of 1ined 1
— : ) ocanal, . .
114) IS Code 4791-1968 . : Berth works of canals.
tav) 15 codd 531969 . : Guide for ‘speoifiocation
o S : and type of lining for
o canalsy . - - 0 el g
). IS code 3872-1966 i Liding of canals with’
. - e burnt clay. #iles.
. vi) . IS code 3(73~1978 + Loyipg in situ coment l
i ( I revigion) ‘coherete lining of + |
| . . . ) "' ) ) ‘tanals. - - R :
Cvit) T3 code 474571968 -1 Dgeign of C/¢ of lined - i
S L . canal. oL, ﬁ
vviil) XS code 4969-1959 : - Method of test for %
b o - detornining flexure . :
' ' strength  of preopst . .
cemcnt slab for tanal v
o , ' o lining. o T U !
T ix) 1S code 5256-1968 4 Celling joints in - - ’ I
- ) : . ‘. conlieute lining on ‘
cabale. : .
15, - Bffect o - o L
15,1, - These guidelines areé in sup.rsession of the- g
i\ existing guidelines vherever they ave at umpdeny orinncey : .
. Modification in thé guidelines will bu only with the
prior approval of the ‘Chief @nginger of the conecwrned r?gibn ‘
and such’ modifications shall have to bo ircorporated vwhile -
. according approval. ’ N -
15,2 . These guldelines will apply to =1l new ‘dtrotehes
-of -engls. Adoption of thuuu 3 gude’.inia for canls vhich
aré partially constructed wiLL e o mined by the Ul'lluf .
Engineer concerned, Wherd b Ls oropcaed to, apnly ihese
:. guidelines in the cane ol 0againg contvacte, p:'.:».“‘)ost’_.}.s e
wiil be submitted to the Goverament alongwith finaucial
i_inpliantions, for approval. T .
’ CO:JL\R'.;--"
<l1
2
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‘”D.Aa:Nil..'

‘15,3  Where the Miluf Fngineer considera ﬁhat

changeover to new guidelines ig not necungary, dctqiled- '

review reports should bu submitted ne to why the :
chafges are not conasidered neceggary. In thu monn timu
vork can continue. a8 originplly d»mignud.‘

1514 . Thoae’ 3 guidelines will be- £irmed up/modificd
by Central Beaigno Organisation in Aug coursy,
Thereafter they. will be revicwed by Ount rwl Dqsigns_
Orgqnisation every 5 y01r€. . N '

15:5 Adpects which ai'v not covered in thesc guidelin o
will continue to. bo ag pur’ the current osrders until

: modified instructxond ‘are iasued.

15.6 Casus of doubt should be fgferru& to GoVérnmynt _
for orderg. -

By order'and in the nome of GoVernof_df Mahafashtrm,
" and . o: ' . ha '

. R

[ o ' l’xf,_’(‘_,‘l* * 1
(4, D DATAL )

Deputy oeckut~1y to- GOV¢Ilm~nb oi‘Mﬁharnahtra.
Irrigqtlon Dupnr sment

Copy toi~_‘,

All. Chief Engineers ubder Irrigation Dbpartmont,

* Ohief "Adminigfr-tor & Chief Srgineéc Ty “rm"~nd Area

Development, Aurangabad.
ALl Superintending Bngincers uhder Irrigation Depnrtmunt.
All Administrators, Gmmunnd A“cn Deyulnpmant Authority

ALY Technical Officcrs in Irrigntion Depﬁrtmant,
Mantralaya, :

All Technionl Desks in Irrignt!cr Dop.. .= Nintralaya,

v

Dosk MP(A) for collection, °

' Desk MP(A) for oeﬁao; file, . :




