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Desrgns of canals dunng the Iast three decades are bemg carned out in
accordance Wlth the crruculars issued frori!1959-to’ 1962: ior o e 1ssue of’ these
C|rculars only a few cénals had been constructed" Stat ‘and peri ’
hmlted Dunng the gIlast 30 35 years We have, co_ns d a number of canals Many of
them are in ‘oper fon for more than two decades. Genérdl éxperience'however is that
canals are not gapable of carrymg full design dlsehgrge There are several aspects
leading to this situation. These mclude desugn construction and malntenance Tobegin
with, it is necessary that more professmnal mput is provided in the désigns of the
canals as also constructjon.. .. . ...

Sognt . opabes
T st

At the beginning of the plan era thereﬁwas more emphasis on the construction of
dams. Accordingly the Central Designs Organisation was formed and it mostly provided
design assistance for head works:of:Riajosandimedium projects. Most of the design
procedures for head works, are now standardrzed‘and even computerised. They are
on part With'The. Al India  Standards Trfact the Cent Destgns Organlsatlon has come
out with starf‘da?rd &odes of practice for design of hé5d forks it Maharashtra:

The.Jume has. come,fon having.a. Central Designs.Organisation for canal design.
Accordingly, action is being taken for the formation of a separate Designs Circle for.
Canal De¥igns under Central Designs Organisatian;: lt«a'@ expected that in years to
come procedures for canal designs wrll be standardized in the same way as procedures
for head works Howevét' pendfhg suishUstdraardisation by the Central Designs
Organisation, Government desires to issue instructions regarding revision of design

parameters for canals.

CIRCULAR : Accordlngly, gutdelmes were dlscdésed in the conference of the Chief
Engmeers of Irngat|on Department and based on thelr recommendatlons these revised
gurdellh'es are bemg lssued "

-Co- efﬂorent iofe rugosuty . e

" The canals are desrgned usm.g mannlng s formula Value of 'N' or the coeffrcrent
of rugosity in the Manning's formula will hereafter be adopted as under :
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Tabie 1.
(a) Lmed Canals

bl Value of ‘N’

i

U.C.R. masonry wzth plaster will not be provuded
“Table 2

2T b : Tk

‘fb) Ummed »canals :

Blscﬁ‘ér‘gd ab”éﬁéx%‘ Omels

VEW BIMSE il oy pqr nwgbt af-

0.04

The Supertntendlng Englneers are also dlrected to se{w w the canal sections as
constructed on going / completed projects in their charge w1th ‘N' values as above.
after review, if it is found necessary to increase the carrying capagity, attempts should

-be made to enhance the -capacity suitably by raising the TBL (Top of Bank Level) ini

consultation w;th Central Desngns Organlsatlon 6anals

2. Lining :

~As a rule there will be no concrete lining to all canals. But in the case of canals
with a capacity of more than 3 cumecs, lining may be provided in selective reaches,
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not excéeding 5 percent of the - Iength of the canal, as per Government orders in
Gévernment Ciréufar Memoranduri'Ne: MISCH 092/(120/92) MP (A)tof 17 2. 1994
This excludes the canals-under- MCIP lll pro;ects ' "

3. Bed Gradient :

The Iongutudmal bottom slope (bed gradlent) of a canalis ¢
topography andtHe energy head vaduiredy the'fiow of waler. if thie
steép the ‘command avallable Will | "”’"%’eSSw it |f*the béc gradlent is 100"
head'available' May notbe'aded i Jecome: sluggis
two: ensuriﬁg carrylng-‘ca,pac&y‘l i : tar ,
Gsrieral expefiente’ ine Makarashifa of uniingd: cénalg‘Wdh 'ﬂat’_éfadlents is ‘the "hey
tend to become slugglsh and have less that design carrying capacity. Since ! Reréatter
the canals will be designed without lining n the normal course. It is preferable fo.ensure

a minimum gradlent for the canals. In general the followmg norms may be followed.

aif

%Fenerally governed by

Table 3

".‘

Bed radients

" ) Graduent1 in
SrNo DlSCh,?LQeln cugnegs ~ Flat Co.untr;‘/f Country with steep fall
1. Ganals, more than-7, 5000 to 6Q00.- , , Stegpest gradient
Cumecs : limited to. permissible
A 0§. s yelocity :
2. Cafals, branchesiand -~ 2500 to 35005 :"1500 162500
dlstrlbutanes 0.6 to 7
cumecs ‘ v
3. Mmor below 0 6 cumecs 1500 to 2500 500 to, 1000§ e er

“Inthecdse of Ilﬁed ,canals flatter gradlent upto 1in 10000 or as recommended by

IS (Bureau’ of’lndl’ h Sthhdaras may ‘be accepted However the decision weather
o design the candls as a Ilned Canal throughout and what gradlent to adopt should be
taken by the Chiéf Engineer concerned on the advice of the Central Designs
Organisation.

In‘casé of unhned cafials attemp should be made to gd in foT s steep gradient
as pOSS|bIe to ehsure adeq e : d'faccordlng to the avallabmty of water. In
geéneral 50 long 45 the CCA avaitables(Culturable Command "Area) under the canal is
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notless than 90% of the 1AC (Irrigable Command Area), the gradient may be steepened.
it is necessan;y to bear in mind that, |nadequate bed. .gradient is one of the reasons for
lack of carrying capacity of the canals Percontra availability of command should be

_ considered on the basis of the above gradlents

4, Canal Cross Sectlon

;H
t

4.1 Ffe;BQard (R IR ’ ) .
:I'hje foﬁoWIng free boards should be adopted for Ilned and unlined canals
| Table4 |
Free Board
L ~
»~-Sr no. - "E}|scharges Present (m) Revised (m)
b Gnais e wdre o2 i s 0 O P Rt SR
"1, Above 30.0 cumecs 090 1.00 .
2. " 7010:30.0 cumeds - 0.66° =¥ ~0.90
3 - ;3 {()l‘to:; é=cumecs ) 0.60 .‘0.55
4. 0.610.3;0 cumecs: 045: ¢ .. 0:60
5. Less than 0.60 cumecs 045 0.50

4 2 Dowel (Doma)

)

' hal”s get d%—;mage d because 91 geiram water r'l' ,here is a practsce of
; m'such intense ram,all‘areas in States. ike M P lndnan Standard alsc
rainfall is lntense

For unlined canals located in areas with annual average rainfall more than 1000
mm. dowels. should be provnded on the inner S|de ot the bank ¢ on the service road side
of the 'c : ,als carrymg over 7.0 cumecs dlscharge The top wndth of dowel should be
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0.30m with side slopes 1.5:1. For lined cahals in such areas dowels should be prowded
on both the banks. The height of the dowel should be 0.3 m and measured from top of
service road.

4.3 Top Width of Bank :

It has been found that the top width of service road is,not adequate with reference
to modern standards. Similarly it is also found that on the’ mspectlon path Slde the top
width presently provided is not adequate for proper inspection etc. The Indian standards
for top width of embankment, both on service road sides and inspection path side are
quite rigorous. Where as we may aim to provide:these widths in the future, for the time
being, the following minimum top width should be provided instead of smaller top widths
Wthh are belng prowded as per the current practice in the stat‘e

‘Table5
Top Width of canal Banks

e

Sr. Discharge Mini»rvnum top width

No. Service Bank Inspection Bank

1. Above 7 cumecs 5 m + dowel -3.50 m + dowel
2. 3to7cumecs - 5m+dowel - 3.00 m + dowel
3  06to3cumecs ~  360m 1.50m

Notes: 1} "dowdl" indicates the requirefiiént of a dowel in areas of rainfall more
« than 1000 mm. Dowel will be outside the preseribed minimum top width.

2) Dowel on mspectlon bank side will be provxded as for lined canals.

road shduld, be.éonstructed .onfthe side otcommand area._,

For canals:carrymg less than 0.6 cumes discharge a service road 3 m. wide
should be. provided at 0.3 m above ground level near the toe.

Where turning space is not avéilable necessary turnmg p|atforms may be provided
atan mterval of aﬁcsut 1000 m for turnmg the vehlcte

dratn away the ram water
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In the caseof canal in full cutting, the.service road should be 0.30 m above the
ground level. e . ,

4.4 Side Slopes
4.4.1 Inner side slopes

The side slopes of canal depend on the son formatlons The followmg slopes are
recommended S

" Tables e ~

oo . -:_ SRR ﬁ:s”silde{S‘I'Qpes*ﬂ“ L L '
Sr.No.  Parfiéulars  “° " " Innerside slopes |
1. In cutting below 3.0 M depth
---a)-Black cotton soﬂ 2:1
b) Soft murum/soﬂ 1.5:1 ?
--e¢) Hard murum g ' 1:1
d) Rock 05:1100.25: 1
2. "fn embankment below 3.0m height,
",;a“)A\_/ailable usefu‘l Vg”)’(cavated stuff 15:1t02:1
_b) Hardclay and gravel 51020
i T*!? ‘ebove,,‘slopes gre regpmmended for. depth ef helght pt embankment upto 3m.
For helght 0 anlk f 3m and cuﬁfmg in blqck cotton s0il of more than

3 m., special’ stadies for the st‘ab| ef slopes are necessary. For reaches of black
cotton soii (expansive soil) procedures for treatmient have been prescribed separately
(under Government Circular No.-MIS1094 / (143/94) MP (A), Dated 18.2.1995.

Uniform slope should be maintained over the entire full supply depth (FSD). As
far.aspossible thisinner side slope below Freeboardlevel (FBL) should not be changed
in short reaches (of less than 300 m) in.an abrupt manner. If itis necessary to change
the slope due to long reach of cu‘ttmg in hard rock, smooth transitions of 1 in 20 on both
sidléd shall be prévided’ This is aVefy important requirement. Wuth changes in side
slopes, the flow gét affected and value of “N" increases.
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4.4.2 Outlet side slopes :

The canal in.embankment will have outer slopes as follows : .
L .

i) Canal“embankment upto 3.00 m. height :

The outer slope for canal embankment upto 3. 00 m. helgnt should be
pormally 2:1 from top and will be flattened to provnded a mmrmum cover of

[T

1:00 th over the saturation gradient of 4:1.

iy C‘anal embankment above 3 00 m helght and upto 10 m. heilght

oo s

Forthe canal banks above 3. 00 m. helght and upto 10 m. height ¢ sectlons
' ‘J:;Manual would generally be sufflorent

i) | Canal embankment above 10.00 m. he|ght

For bank above 10m. height, the slopes will necessanly be d|S|gned on the
basns propertles of soil and stablllty anatysrs in oonsultatlon with C.D.O.
Canals. ;

45 COT (Cut off Trench) for embankments

Proper strlppmg should be done and the base should be scarified;or ploughed
rly watered and compacted before any bankls laid thereon Even where the

ik K *Cut- ovit ed below the bank a
lf‘the water depth above
ot COT may be permttted

For full banks- above 3 00 m. helght and upto 6 00 m. the depth of out off may'be
kept as 0.60-m. or half the depth of water above ground whlohever is more and with a
bottom width of 3.50 m.

Indie erﬁbankments exceeding 6.00 m. in height; a cut-off trench'of 2.5 m. depth
with BW (Bed Width) of 3.50 m. and side slopes of 1/2:1 should be prowded In cases
where the soil is very pervious, the depth.may have to be increased depending on the

site condition.

4.6 Bke,_r'ms |

At pres tpere‘rs no umform;ty in providing t berms in deep cuttmg Experience
of operatro’n of‘-'cag shows that fallmg debrls fromthe sldesrhas been causmg problems
in deep cuts. th"érefo'r‘e Berms are found: n’ecessary ek e :

', __thj'of canaf above FBL |s mbre than 5 m. a berm should

should be 3 m.




Where the depth of cutting above FBL is more than 8 m., there can be two
situations: ' L

i) Where the depth of soil is more than 3 m. In this case‘an additional berm
will be required at the top of rock, width 1.5 m. with a small parapet wall
0.75m. hrgh

iy Depth of sorl is less. than 3m “In this case’ a second berm may not be
‘ ‘ requrred but a parapet should be provrded on the. berm at the FBL.

The |ower berm will be at one level. The upper berm should run along ata level
or wrth a small slope preferab|y a ilttle below the top of rock :

Where the depth oficu :above; gB,l‘_yrs: more 'than 1 10 o A.j 6 number of berms
will be required, The section will have to be properly deSIgned and specrally treated

ERN

4 7 Ramps

In the portlon ot deep cuttrng of more than 10m. depth at Ieast one ramp in every

one K M. reach shotld be prowded for easy j maintenance like desrltrng and removal of

slips during irrigation season. Dralns may be provrded along the inside tace of the
berms. :

48 Borrow Prts\= :

0 Si not. furnrsh suffrcrent surtable matetial for
'|red may be procured trom the borrow pits. the
Ioca}ron ot borrowe d on the matenal that is bemg sought which in turn
depends on the design consrderatron Ttis, e_ssary to survey the soil by means of
auger borrng or trral prts to determme the extent and nature of the deposnts in the borrow
area. . R T R e PR : R

No bo‘r;ow E‘it’ shaﬂ be du"g” L

i) Wrthrn 5 m. of the toe of embankment, if borrow pit depth is less 0.5 m, and
‘ 10, m. : A

i)’ Within 10 m. if boFrow prt depth is more than 0.5 .’

iii)  Within such a distance from the toe of the bank where 4:1 hydraulic gradrent
line cuts the ground surface whichever is more. Borrow pits shall'not be
more than,1.5 m. depth : and 25 m. in length. A clear distance of 1 m. shall
be left between the pits. The bed of borrow pits shall be left reasonably
~ smooth with a gently uniform. slope ‘for smooth ﬂow of water.

The borrow pits shall be drained to: avoid stagnation, of water. The bottom level of
borrow pits shoutd be trxed wrth reference to the prevarlrng ground slope towards the

8
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natural drainage course and should invariably be 0.5 m. above the lower most level of
natural drainage course. Pits shall-be connected together by a dtain to suit the bed
IeveI of the pits it connects.

49 Spml Banks

If there rs excess -of materral zfrom excavatlon than. need for constructlon of
embankment of canal, it should be as faras possible deposited outside the embankment

on non-command srde of canal in Iayers not exceedmg 0. 30 m. |n the form of spoil
banks. el : : s

" Necessary

catéh water drain between the serviceroad: and the toe of'the spoil
bank’ should

prOWdeH"“ T P R "77l £0d i i : AL B

LS LIS L

A 3 00 m. W|de gap may be left in sp0|l banks at 150 m. interval for purpose of
drainage. However, in the case of contour canals, the gap may be so.leftthat water

from srge leng ground is collected in catch water dram and is dlscharged mto the natural
valleys

“The S|de slepe of sponl bank shall be generally 2: 1 The top wrdth of spoul bank
will be about 3 m. and-height of spoil bank will:be restricted to 6 m.

All spoil bariks ‘should be'neatly reshaped to présent a -good land scape A
separate ltem should be provrded lh the estlmate for ‘this- work

.4.10- Embankment s - . .

Alt embankments shall be properly compacted. banks of more than 3.00 m. height
are required to be constructed as per specification of earthen dam..Typicalgegtion for
the representative reaches"that is fill, cut and partial cut and fill of the canals for the

various §6ils met witH along the- Aligriment: shall be got apprcwedirom Cefitral Desrgns
Organisation.

For banks above 10 m. height pucca out-fall drain‘may-be provided on the outer
slope to drain away _the rarn water from the top of the bank without causmg rain cuts.
These will h ea spacmg of. bout 290 m

|.8..code 4701-1968 practice for earth work on canal's should be referred to.-
4.11 Shrlnkage Allowance

Lanal embankments wtll always be compacted as mentloned earlier. A shrinkage
allowance of 10% of heights should-be provided to.allow for settlement latter. The top of
bank should be raised vertically by the.amount of. thrslshnnkag%au.owance The, paints
so- obtalned shall be jomegl startlng from. the ongmal base width., :

‘.“;,, B
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highi banks. ©

412 Prét,ebtibn-to outer skbl.opes; of strét@gi,c banks :

In areas of rainfall more than 2000 mm specific protection to strategic banks
particularly of height more than 5 m. would be provided, by pitching an.outer:side slope
and providing ravine protection near outer toes of bank etc. in other areas and other
cases; turfing of outer slope should be provided as a part of protective measures for
413 Cot below canal bank 5&ié¢ent to ﬁ;aié'r Dfainagé Crbssiﬁgé :

‘o, Whereai @glla'_i;sgztta,i.m;eds;a-mg:«el__iygr-;t,ed- to.an adjoining one, the canal.banks which -
cross such nalla, should be provided with a COT as per eah }nf;dg n-spegification.
Individual cases will have to be dealt with in detail as per actual field conditions.

SORNESS 18 § LA BE IR R S S

Provision for draining the entire upstream catchment has to be made. Where a
cross drainage work is not provided, it will be in the form of a catch water drain‘on the
hill.side -bank of the ¢anal. Drainage:shoeuldsbe properly designed and got approved
from the superietending.Engineer concerned for each individual-catchment.

For ained canal, where the ground;water level is higher or likely to-become
higher than the water level insidehe capal; lining¢an getdamaged because of differential
pressure. In such cases Pressure relief arrangement for under drainage shall be
provided in accordance with IS 4558-1968 that is "code of practice for tndet drainage
oflined Canals’, P )

T i

. 4R profile wallsvat avery: 200 1m. interval should be constructed on unlined
canals so as maintain the canal profiles.
5. Bedwidthtodepthratio: . . o

At p*régégf canals aré bemg dé‘é“iiﬁﬁéa on the basis of fatio of designed velocity to

' oy . . . . N FCR VRN A IR Y S LU R o . .
critical velocity. This approach is based on the experieince of tanals in‘alluvial soils. It

leads to-widercanals with shallow-depth, Thenthere are difficulties in obtaining adequate
driving head for the off taking channels.

Firstly since most of the soils in Maharashtra are non-alluvial, the approach of
ratio of v/vo igot relevarit: Secondly;itieads tolarger width and smaller depth resulting
into probleirof drivifg head: Expperietice ot theicanals in operation indicates that there
is 4 niedd toChargésieritrasdesign Paséd on permissible velocity rather than on
critical velocity. Improverignts shislld thérefére 'be’ possible in this approach of bed
width to dépth ratio. In the niear future Central design Organisation is expected to come
out with guideliries for deciding the cross sections of canals for optimising the carrying

10



capacity. Presently the B/D ratio s provided as per Table No.7 . Till the Central Design
organisation comes out with the guidelines as mentioned above, ratio to be adopted on
the canals should be on the lower side of the rattos indicated in the table as to ensure
the required c!epth P : :

" Table7
B/d Ratlo Currently followed,

For Unllned canals . F@r Imed Canals

B I
53

" Discharge  B/d ratio | Dtnscharge - - B/d ratio
(cumecs) _ (cumecs)

0.30 2.90 ~ Upto 10 1.0101.25
045~ w800 - -7 10025  1.2516'1.50
060 320 < 251050 15010 1.75
0.90 3.40 5010100 2.00

1.00 3.50 o Above 100 2.50

1.20 360 “ S

1.50 3.70

1.80 - 3.80

2.00 3.90

230 400

2.60 410 '

2.85 4.20

570 460 .

700 480

8.50 - 5.00

11.40 5.30

1400 .. 570

At present in the design of canals ultlmate reglme Slde slope are considered as
0.5:1 This practisé should continue.

in view of the,change in approach, the cross section of canals should be designed
on the basis of permissible velocity. For unlined canals it can be in the range of 0.45 to
0.9 m/s and for lined canals upto 2 m/s.

6.0 Transitions :'

The.funetion.of a transitjon,is-to;avoid excessive energy loss.to eliminate cross
flow and other turbulence and to prov1de sa*ely to structure and waterway.

11
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The optimum maximtim angle betwe_én canal axis and line connecting the canal

side will'be 12.5°, : ' o : o
B Thé'cainals ‘l:)ank_s near structgiréé need to be ra’iséd'{v;here velocii»yv is «db;étructed
because of observed higher head loss and affiux near these structures.

Whenever the canal section.changes, appropriate transitions are necessary.
These transitions shall. be along the length.and where necessary also along the side
slopes. As far aspossible the transition angle between the axis of two’slopes should
be kept less than 12.50; o : :

7.0 Curves:. o
- 1. §.5968 - 1970 will be follgwed, relevat extracts are reproduced below :
Table 8 '
~ Unlined Canals

Sr. No. Discharge | - "Minimum radius of

: curve

1. 80 m¥Sec and above . 1500 m.

2, 80 m?/Sec to 30 m¥/Sec - 1000m,

3. 30 m%/Sec to 15 nP/Sec . 600m.

4. 15 m?/Sec to 3 m?/Sec . 300m.

5. 3 m?/Sec and less : 90 m.

v Lined canals

1. 280 m¥/Sec and above- e - -900m.

2. 280nmf/Secto200m¥/Seé  ‘760m.

3. 200 m*/Sec to 140 m*/Sec ' 600 m.

4. 140 m®/Séc to 70 m?/Sec 450 m.

5. 70 m3/Sec to 40 m¥/Sec _ 300 m.

Note: -~ ' 1) The'above: radii are 'nét""fagp'libat{j'le to unlined canals located in hilly
' reachés and in highly perméablé soils. o
12




G 2) Protective work / turflng shall be provided at every curve portion to overcome
the problem of erosion. v

3) Onlinedganals where the above radiys cannot be, provuded proper super
elevantion shall be provnded L

8.0 Measuring Devices : - .

Measunng dewcee should-be pr@vgdeg,en main canals.at. suitaple distances and
at head of- _ail ta _'s from main canal canajareaches wnth more than 25 cumecs

Sr. No. ” Dlscharge S fype of. I\;Ieesut‘nring DeQice L
TR L NN T A O e L DU LR
1. "AbOVe~25 m3/S ST N '.Automaﬁc.‘ga‘ugingf'devie'e"s
2. . 25cumecstoicumec SWF (Standmg Wave Flume)
_ | 3 . 11‘fcumee’t ‘030,cumec; L ..\Parshall ﬂume or SWF
gl Béiow B.80%dmes. ¥ 7 Cut-Throat flume.

a;guage alo) ler;gcgeri gnmugg beprew,ded at everny;d QQ krp,measunng devxces
should be pr vided at alfiafukas boundaries, also. gaer

9.0 lrwmgvHead- :

The followmg dnvmg head should 'be’provided which will help in the determination
of FSL in the. capalie e s dr .

1) Head over fleld shotild be 0.15%0 0 30 m, dependmg on the condition in
each minor.

2) In addmon Mlnlmum worklng head at outlet should be 0.15m.

3) The distributary will be so designed that it is able to draw full designed
discharge when the main canal is running at 2/3rd the' ‘designed FSD. This
would-mean tha "FSL of, the dlst;abutary will be fixed 0:30 m lower than the
2/3 FSD- of»the

13
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4)  Minimum Driving head-of 0.15m. would be adopted from ’dtstnbutary to'minor
and from minor to sub minor. A

' B) Asfaras’Hossible the'sill Ievel of the drstnbutary or other off take will be at
the bed level of the canal. -

10. »Gross:Regulator: LA S U

‘IS knoWn ator generatly dlsturb‘s thée reglme fof the
canal: by causrng=:scdur=rmmetilatély ’on the 'd6wni ‘stredm and’ deposmng slit on'the.
upstream. But advantages ex¢8ed the" éétl’séié{\tantage3*~ln the’ stages of irrigation
development, when the discharges are lgvy, -cross regulator will play in important
function in feeding distributaries, though at the same time this may encourage the growth
of -the- weeds Adequate provision-should be-made foross- ofuhead due to cross
reguiators TR CI Spie g

" The cross regulators should be provuded at an upstream of interval of about 10
kms. and alse,upstream:of major aquaducts. In addition, the-location should ‘be so
chosen that |t rs jUSt after the major offtake or before very hlgh banks

In future rt is proposed to provide structures like duckblll weirs, etc. which
automatrcally control the upstream water level: These: desugns will'be developed by
Central desrgnsprganrsatren Till then, the present practice- -of OB, gates shall continues.

1. Escapes -

SEBE éséépe Would ‘usuélly bet rovfded i the mak¥b4nal- in the' ifiitial reaches i.e.
just’dowﬁ“fré“aﬁt‘ of HEad ré egtiatoritself ong with a-suftablé eseape channel. Efforts
miay B RiduE RS pto'Vlﬁed tneirst est%péavsilth tie 'é*am‘e drs@hai‘“gmg’bapacny fas- ’fer
the main canal at the head. : aan gelustts

Escape should aldo be provided on the main canal at every:10-ki. up steam:of
strategic and vulnerable reaches. (Heavy bank, costly structures tunnels etc.)

- An escape must essentially be combined with a cross regulator He discharge
capacity of such an escape except the first. one should be equal to 1/2 the full supply
discharge at its location.

The nallainto whlojhkthe escape discharges needs to be regraded to carry the full
discharge to the main nalla. Enough attention needs to be paid to this aspect.

12. ,Qt,her S.truct,ures :

The ‘design of‘canal structures and-Ceiitral Designs Works above 1 cumec
capacity of canal should be-done by Central Designs Organisation.

The experience of the canals in operation show that actual loss of head at
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structures:is mo;re than what.is accounted for.in design. It is.«';necessary te ensure that
as constructed the canal will not havea:loss of ‘head more than as indicated in the
design. Following gu4del|nes may be followed -

It is desirable to desrgn the entlre vanal in one go to account for losses of headin
various structures. This may riof always 6&’ pOSSlble In that case thé miniftiurhilength
be. desngned would be-10.kms;:from CR {0,CR. . o

Inthe desng_g ,pf canal, while fixing, thelallgnment a tentative loss of head is assumed
over the entire Iength Where topography permlts this loss of head should be consndered
on ahighieicside thandndicated by:traditionalvalues. BTEE - 27

- During detailed design, attempt should be made to restrict therloss-of head to

90% of what was allowed while flxmg the ahgpment of canals, Forthls purpose followmg
methods are available.’

&i) Lr,, oé oot

REIRIS

iy Reducmg Jdeleting pipe culverts (canal water through pipe)

rts should be prov1ded w'L_ “"out any fluming’

i) Removing the obstruction of road bridge to the waterway by deleting piers
and setting back the abutments away from the waterway.

iv)  Reducing the fluming at aqueduct
e ;ai-frAfterwall these measures if the-totabhead loss cannot be accommbodated within
; “;prowsron |t w1ll bemeeessary to ralse*the embankment whereever

NSO NS SO

O F PO N “{ ! H R Te 14e¥Y )

-Asfar'as:possible canal syphon should 'be avolde% jgiﬁﬁilaﬁy asfaras po"s\s'ible
car §l§ wAllznotbe, deslgned ,to carry the canal water“;hrough plpes under a bridge or
:qyer.a nalla

80e ;”'ts and ¢attle ramps: e
» Properly planned ghats and cattle ramps should be proylded near vrllages These
cattle ramps should also be provided near bridges where there is a heavy traffic. But

th_ey lshould not obstruct the waterway. . . .
D Canal Testmg
14. Specifications :

SReg«flcabtlonjor E/W-and lining of canal shall be generally in aocordance with the
vspeolflcatlons laid down.by IS codes as. mentloned ahove. -



iy -18°Code 1860 - 1966 /8pecification of precast cement concrete slab.for
S s oy o cgpallining. T S v

i) IS Code 4558 - 1968 Under drainage of lined canal
iv) IS code 5331 - 1969 Guide'6r specificationand tiipe oflinirigfor canals.
v) “iScode 8721966 - Lifing dnal w lay g, >

vi). IS code 3873 - 1978

R Y

\

w1 revision) Lz

LIRS \

Vi) 16 dode 47451968 Design of Cls ot lined canal. "

petoeoe

vii) 1S Code 4969-1969: . Method of test for determining flexure strength of
| 77" precast cement slab for canal fining.

. | x) IScode5256-1968: "~ Ceiling joints if Goricrate Tinikig on'Ganals.

15. Effect: e |
- 1511, These guidelines:are in:superséssion of the-existing guidelin‘es,wherever

fhey are at variance: Modification in‘the: guidelines will be only: with, the-prier approvaligf

| Chief Engineer of the concerned region and such modifications ghall:have to-be
' ingorporated while according ap ' ’

RIS P e ) P I S S VO o
S TR T i FLERIS R L .

155 These gliidelines Wi appiy 18 difrisl stretches orbdnais"Adoptior of thése
guidelines for canals which are partially constructed will be examined By the’ Chief
Engineer concerned. Where it is proposed to apply these guidelings.in the-case. of
ongoing contracts, proposals will be submitted to the Government alongwith financial

implicatiors for-approval i i b b

SRR >' .

et Co e e - . TR o L

15.3 Where the Chief Engineer considers that changeoverto new ’ghide’linesjis
not necessary detailed review report shouid be submitted mentioning reasons why
changes are not considered necessary. In the mean time work can continue as originally

it designed. , |

454" These guidefings wil be firmed up/modified by Central Designs Organisation
in due course. Thereafter they will be reviewed by Central Deslgris Ofganisation every
5 years. ’
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15.5 Aspect which are not covered in these guidelines will conitinue to be as per
the current orders until modified instructions are issued.

15.6 Cases of doubt should be referred to Government for orders.

By order and in the name of Governor of Maharashtra.

(T. D. Dalal)
Deputy Secretary to Government of Maharashtra.

Irrigation Department
D. A. : Nil |

Copy to :-

All Chief Engineers under Irrigation Department, Chief Administrator &
Chief Engineer, Command Area Development, Aurangabad.

All Superintending Engineers under Ifrigation Departmient.

All Administrators, Command Area Development Authority.

All Technical Gfficers in Irrigation Department, Mantralaya ' .

AT et o U —
PO S s e R TR R T 0 RS e

All Technical Desks in irrigation Department, Mantralaya

AT

Desk MP (A) for collection.

Desk MP (A) for Select file.

I
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