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FORCWORD,

The Center For Rural Developmént; which is a Division
of the Berger Group of companies, assists clients in planning and
implementing prograws and nrojects aimﬁauto expand economic Oppor-
tunities and improve the well-being of ,ruxal populations in many
parts of the world. ' .

Currently, in 1980, the Center supports eight ‘majox
rural development projects which are funded by the Woxrld Bank,
the U.S. Agency For Internationnl Development, The Bisan Devel-
opment Dank, and other international aéencies in Asia, Africa,
the Middle ant, ani Latin America. \ ’ '

Ag a part of its services to clients and the professional
community of those engaged in rural development work, the Center
raleasesr technical noles on various aspects of individual projects.

For those interested, additional copieg may be obtained

from the Centex Fog Rural Development; c?o louis Berger Inlernational,

Inc., 100 Halsted Street, East Orancea, New Jersey 07019, U.S.A.
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The Lam Nam Oon Integrated Rural 5evelopment Project is located .

"in amphoes* Phang Khone, Pannanikom, and Muang. Changwat Sakon Nakhen,

Thailand, Itk comprises a dam, resecvoir, ‘and main-secondary canal system
that will provids irrigation water to approx1mately 220,000 rai of small
farm holdings. 'About 10,000 farmers' resxde in' the area.

; Begun thlrteen years ago, the 1nfrastructure parts of the project
are now almost completed. In order ‘to develop efficient on—-farm water
'dellvery systems and water/farm management practices in the area, The
Royal Thai Government has programmed’ U5$43 800 0C0 for spec1al work in the
area during a five-year interval. .

Of this amount, USS$4, 500 ool comprlses funds bovrowad from the
Unhited States of America in order Lo.flnanqe technical assistance,
.equipment, and local development costs. | ° ' '

Starting Occobzr 12; 1979 the imekican'consultingﬁfikm, lLouis
‘Berger Internstional, Inc. was employed-uadc: contract te provide technical
adulsory services for the project. These advisory. services are for the
‘cooperating agnnc1ag comprisiag: . The Mlnlstry of Agriculture And CoopPratheSr
Royal Irrigation Department (R.I.D.), Community Development Depaitment (C.D),-
Department Agriculture- (D.A.) and Departmeﬁt off Agricultural Extension (D.O.A.L)}.

. The cor . xactor is tasked w1th respons:blllty for de91gnlng and
testing on-farm water dcllvery systens in theé Lam Nam Con (LNQ) area. In- .
'rglahlon to this, when contracto;,enﬂ;neerlng specialists arrived at -Lam
Nar» Oon in Novewber 1979, the Royal irrigation-Department (R.I:D} had
already installed a Land Consolidation-related on-farm water delivery
system 1n pilet areas 1 and 3. HNothing had been done about. designing ond
testlng a systom related to Ditch-Dyke modes of distributing water to farm -
units. .

This situation caused the Iouis Berger consultants to push for
selection of a pilot arca 2 location as. ragldly as possible. A s¢lect on
of area was wyde ip Rpral, 1980; and Mr. Exroll Coles, as Water Management,
Operations acd Maintenance Engineer was asked to develop the technical
guxdu ines fur the design of threé syternis for pilot area 2. Technical No: -
No. (to whach this hand ook is a, snpplement) is the result. Mr, Willlam
C. Bell has developad the tables w1th1n thlS Hand Bock, with the a351wLanq
of Mr. Stern, who did the programEAng usinq a- Hewlett-Packard computer-

-

*  Administrative Sub-Districts of a,chdngﬁat (Province)
* Rai = 0.16 Hectare (0,40 Acre) ' . <

n



PART 1I EXDPLAMATION

CHANNEL DESIGHM,

. Stable Channels \

Critical

In order that small unlined tertiarv and quarternary canals
remain stable a. 1 require a. mlnlmLm of maintenance the desgign
should be based of the prlnc1ple of 11m1tt1ng velocities in
relation to the soils in which theé canals are excavated. This.
can be achieved by-the use of two, principles (1} Critical
Tractive Force and {2) Floude Ngmber. : '

Tractive Force :

2 stable channel is one that may, acgzade or degrade -at a very
slow rate and this degredation-ox scourlng nay take place up

to a certain ghear force. Above thlS sheax force or critical
tidactive force, the channel degrades rapidiy. The perm¢551ble
tractive force is determined by :thé grain size diameter oi the
bed material. In channels with uniform flow the:tractive force
equals the components of gravity forces acting on the warer
prism in the dirzction of flow, eypressed by1ﬂuaequatlon

) T=rS8op

tractive force kg/m2
hydrauvlic' radius m-

= glope of channel w/m

= unit 'weight of wuter kg/m

whare

T N KoM
1

To arrive at a value for critital ‘tractive force pse of the
Lane Diagram is made Figure 1. This relates the plasticity index
(P1) of a soil to meximum critical tractiqe force (CTF). Fagure
2,3. The PI can be measured in a'lab. Also a good relatiowship
between total inon exchénge'capaciﬁy and PI has been established
and this may be used to obtain a value for PI. .
The CTF value taken from the iane'Diaéram'has to.be corrected to
take into account the distribution!of the tractive forces along
the sides and'bottom of the, ‘channdl, The incluvded table gives
the correction.factors for dlfferent b/d ratios and sideslope.
The larger of the values (for bottom) is used since this gives

g depth that corresponds to the! least velocxty at'whlch erosion
'111 begin. ) . .

+
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FIGURE 2

fcation of =he

Cohesiveness of Soils

Class

Cohesionless

{loamy sand)
Slightly cohesive
(Sandy -loam) |
Madium éohesive
(loam to locmy clay)
Cohesive-

(Clay loam to medium .clay)

Very colesive

(clays to heavy clay)

Clay
Fraction
{<2M)

0-~2

20-30

30100

Plastlicicy
Index -

£ 1

10~-20

20-30



FIGURE 3

C.T.F. Correction Fadtors"
]

1

h/4d 3 ‘Ch=nnel Side Slones Z

Channel Sides Channel bed

o e

1 1.51° 2 1 15 E 2

e b

1 .70 .70 .74 .80 .20 | .80

"1.25) .72 1" .72 .75 .84 | .sa | .84

1.50" .73 V.73 .75 0 .86 | .86 | .g6

1,75 JT73 ) W73 5.5 .88 .38 .88

T2.0 | W78 .74 | L76 | .90} .90 | .90

D
5
.
D
[=3}
o
o

4.0 | .76 | w75 | .78 | .
5.0 |+ .76 .76 . .78 .975) .975  .975

>9 - S - L.0091.0071.00

Ll



Froude Humber ' S

Channel,

The Froude llumber .is a dimensionless number the defines the
nature of fres flow conditions. In the case.of unlined charnels
it is desirable to maintain the flow regime as close as poss: ble
to tranquil.flow. This is expressed by the eguation

| Fr i V -

. vg D Cos z
where Fr = Froude Number

V = valceity m/sec
g =.9.80665 m/sec?
D= % (for trapozeidal channels) m
s = slope of chamnel m/m
Cit:energy coefficient

" The'value of Cos s/ may be neglected for small values of slope

ani Tlow. Errox introduced by this omlssion is very small. By .
maintaining VelDCLtleS at Froude Numbers between 0.1 and 0. 3
for noncohesive eowls assures t_anqull flou.

Dlmen51ons

The dlmensions are.usually obtained by using the Man.ing
equotion ‘

1,03
V=crr 32
Wt
V= V01001ty n/sec
N = value based on expected condition ox' channe®
r = hydraulic redius m
S =.slope of channel m/m

The value for N can be taken.as 0.025 to 0.029 for small
straight aligned channels.

The ideal ratio- of bottom width (b) to depth (d) is express:d
by

b =2 & tah -
This reiatlon\hlp is neot always convenicort for construction
purposes and other’ratios of b/d are used. An acceptable range
for- small channels is-from 1.0 to 1.25,

Channel qi&e slopes.vary with the kind of material in which thn
channel is .excavated, The' usual ranges of values ave from 1: 1 =
2,5:1 Tor wlined Chdnnels.


http:taken.as
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‘In desi gfu.ng smzll channels usual'l.y only two values are normally
given, the reguired capacity (Q) and:.the b/a ratio. The other
values must te calculated using = paIL10Blal roughness coefficient

(i), Froude Numbex, critical . tractlve force and side slope for
local conditions:

In applying this, method of design the depth of flow-(d) is .
determined from the criticall tractive forcé and the Froude
Number. For the conditions ‘given, this fixes a maximum and
minimum dbpth of flow, From these, maximum and minimum values of
velocity, slope and bottom m.dth are ob‘l.a,lned Therefore any
value between thése will meet the crlterla for designing a
stable channel..

Eg uztions To.

'
v

The following pages show the derivation of the eguations for
use in this method of channel d351gn.
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Design of Quartenary Canals

Based on Critical

Trective Force

1
.

Tre gerer:l eguations for Trapazoidal Channel

The Manning equation: (meilxric)
' sh Kok
V‘— W T S
& Q= M'-s:,“.'.l"/‘c'}""
“Ares (&) = (2 +-cl-?ﬂ) a
(1) & =n d
I b
Top width (T) = (?1"+ 22 ) d
(2) T=(X+22)d
Velocity (V) =—§L- -
o
(3) V= s @@ (1000)
;. rpy | 2 1
Wetied peri;eter (F) = T 2(z° + 1)
(L) P=(X+1L)d
; N g®

Hydraulic Redi.s (r) =25 = o=t

. : X _ ‘\l‘-ﬂ d
(=) r o=

‘-‘(f.or Q'in 1/sec divice ty L00C)

il )
H a-

- 11 -
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(for. @ in 1/sec divide bty 10Q0)
/

'Z‘l'—ﬁ‘o
H
w
[ }
o

Slope LA

2 - *
=[1000 N* ?, ] [_N_i__@_ﬂ?f;.. ‘ factor out) 4

| I g
e

z

(6)

NIX = L

(1000 N ";_N__J H;_{] .

boltom width (b) = d X
(7) . b=dX.

Equation for Froude Mumbexr (Fr)

V . 1 e *
(€) Fr TR g ='9.80605 m/secz
\! "i‘“ ' . 2
JE =.3.13156 m/ sec™
IS * . .
AR S, 8 T,
\'E,I!}I‘ - 2-[": & }\ + 22
- Q
’ T 2 - v":‘? %
Y 3.13156 ¥® @<
(9) Fr = ;_‘“"9 _;7' and
FY oM 3013156 47
(10) a = | Y . 2 -l . (fex'@ in ifsec @fvide ty 1C00)
100G Fr 3 1315 2Nt ) ' - .

Tris gives meximum derth,



Equation for Tractive Force (T)

¥ ‘. 3
(11) T=CFrS ¢ £ = 1000 kg/m”
2‘ "
= CF 1“00[ ( ? R fadior out &
l —\1 e LJ ) -

- 2 r. ) .
= CF 1000[X igL {f 1 %; 9)‘ Eﬁizg} (for @ in l/sec divice
(N’ Sran L]J L .ty 1CCQ)
e L 2
N .
« let C = CF 1000{'- . R
E* L1000 w3 “}E f*’ and
(12) T=c¢ -t and
& Ve '

(1?) 4 [ﬂk

This gives minimum depth.

* CF is & tefuc’ion fas'cr fer ™ that depends cn'the b/d raiio and
side slope. ' o

- 13 ~



S
With the maximum and rinimum values of "3" determined from the Froude
number and Critical 7Tractive Force, the .corresponding values of k,A,V
and S are calculated. : '

The following equations are used for these calculations:

(1) b=Xa

(2) v - E)‘___““__‘ . ] ] -
1000 N' 4% o

(3) s =( Q a1t
1000 W% 1 N T%7  a'e3
N {X+ L | :
{4) =N gt



l‘i

N .

Nl N EE =

I

EER A ]

This set of tables for design of small unlined channels is based on
the following: .

< r

- Value of the Froude Number is 0,1 this.aSSLres trerquil tlow.

- A Cr"t1cal Tractive Force of 0.2, determlned for tra solils &
Lam Nem Qon.

4 b/d ratio of 1.25.

Reduction value for CTF of 0.8%.

Roughness coefficient (N) of 0.025, -

=l
- E‘.
I3
i)

Latles :ye arvanged as follows: | . v
~ Tabhle 1 5:5 = 1:1

- Table 2 S:S = 1:1.5

- Tatle 3 5:8 =-1:2.0

- Table &4 S;3 = 1:2.5
- Values of Q are from 20 l/séc to 30C 1/sec in increments of 10.

~ Fixst vow of celculations give minimum values of b,d,and A,
maximum values.of S and- V.

-~ Last rcw of calculations c@ve max*"um values of b d, and L,
minisum values of S and V

- Tel .en these b is 1ncremented by G 01.for interumediat. values
of d,V,3, and A,

- 15 -,
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DESIGN OF QUARTEMARY CANALS
Hased on Crlticnl Tractive Force

TABLE § . ' SIDE SLOPE = 1 : 4

Fottem Width/Dentn (h/cdr=1.2%0
Froude Number (Fir) =0,480
Tractive Force (7Y =0.2010
Cor-cotion Factaer (CfYy =0.848
kovghnaerw CoefFucient LM), #0005 . ~ : - -

e e o e = e o o kR A bk S A G S TS T M R VN M T P T T M T M . TR AP e ma e e b o e e A AT M W e e ) e 48 e s Ay e e s e

8.,4703 0:8194 ° 0.002420 5,072

L 0.ABA0 . 01,3938 0602047 o .06
L2400 G.1920 0.3647 0.00163% 0,083
8.2000 §.3313 0.005342 6.090

L2600 a,2080 . 0.3682 0.00L065 0.097
L2700 0.2480 0°.285%8 0,000870 0.10%
L2800 0.22A0__ . _ 1.RARY N 060247 . D443
. 2980 0,2320 0’2477 0.00059S 0.3524%

3600 0.24G0 ©  0.2345 " _ _0.0064%6 G.4130

S oo oo

, 3400 . 0.2488 .. 8.2168 ... 0.000417 0,438
L3200 0.25460 ) G.203% §.00035%7 6.:%7
L3300 L 0.24608 L L BLETLAL —b.p00092 ___ 6,457
3438 6.2720 ' 04802 0.000255 0.3i66
3508 0.2800 0.4704 .o g.o00248 0.7y

38,

'
o i i e e B e

¢ fL3600 6.20a80 - 0.4608 . 0.900168 <%0 .4i87

! T B.29560 M I R oo B.300L62 0.4197
35,0 . 0.3000 __ 0.3040 80,1433 0.0004845 _ . 0.200 . .

0.6 ©B.3808 p.3045 0.1.38 - ° 0.000139 - 0.249
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DESLGN OF QUARTENARY.CAN@LS
Hased on Critical Tractive Force
TALLE 1 Co “IDE SLOPE = { : §
Foettom Hidth/Dagth (b/d)=1.358 ' -
Froude Numbear (Fry =0,4180 ot
traéflve Force (T)y- =0.208
- Correction Factor (Cf) =0.840 . .
Koughnars Coafficieny (W) .={.025 ' - -
@ {l/5ec) b (1) d (s V (m/ser) S (m/m) B {(n"2)
B9, 0 2229 0.4783 0.4194 0.002420 3,072
n. 0 &.2300 — 0.4i840. .. 0°.3238 g.002047___ _Q.076__ .
30,0 £.2400 G.L7920 i -013&17. 0,008634 - 0.0083
3i.0 0.2500 g.2000 |, . [B.3333 D.00s342 G.090
30,0 0.2600 0,20890 6.3602 ©  0.008065 0.N97
30,8 0.2700 8.2140 8,28%8 0.000870 D.10%
- - 38.% 0.2800.. . 0.23240_ . . B.26R7 n.06072472 O, %i3- "
30.0 §.2908 Q.23 .U;°47/ : §.009059% O.QEX :
30,0 §.32800 6.24G0 0.2318 LB, 00eave g.130
30.0 0.3402 g.2480 - =023468‘ . G.0600447 0, ?3?
30.0 0.3260 - 0.25460 0.203% 0.00025%2 . 0.147
. 34,0, -0.3303."m_ﬁ.aé%ﬂ_“r__.ﬂ;i?iﬁv_w“_nﬂiﬂﬂﬂ”“Qm""_u_iSZ_ e
- 30,0 0.32430 0.27220 p)igo2 . 0.000255, BT
. 30.0 0.3500 0.2800 'ﬂli?Oi -1. .000248 U."Va.
0.0 pLILD0 0.2880 g. 1608 1. 0.9004683 0.187
40,0 J,.3700 06,2960 . H 1""’:’ . 0.300442 06.1i97
36.0 . 0.3800 —__ .30 RN E K 0.00044%__ .. 0.208 _ ___
30.0 ¢.3806 0.3848% B 0[i§58 §.00043% 0.2069
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DESIGN OF QUARTENGRY: CAAQL .
‘ Hased on Criticgl Troactive Force
TAELE § - GIDE SLOPE = 1 : &

Hottom .Hidih/Depth (h/dy¥=1,2%38

Frovde MNumber (Fry> =0.4008
Tractivae Forca v (T =8.369
Correcilon Facten (CH#)Y =0.049
Hourhngmc Ceeffrgliant. (MY __=0.02%
Q (i/sec) b (s d ) Vo (w/sec) | 8 (m/m) A (N2
50.0 0.zeER C 6,2257 . .0,4362 6.0019i2  ©§.44S
S4.0 S GBS0 ___8.3720 245729 RLRABSR. . 0.ARY
Su. 0 6.3000 0.2489 ‘0.3858 D.004379 0,136
56,0 B, 3400 L.2480 6.%643 . 6.001457 G.138
$0.0 ¢ E200 0.2550 8,339 . 0.000977 9. 447
GG, 0 . 3500 8.2640 b.3488 . D.D04BED 0.1%7
82,0 _ 6.ZA80 . B.2720 nL30o4A___ 0.,000707 N fbA
5.0 p.rTee 0,2800 . 2834 0.600&06 0,178
0.0 0.356890 6. 2H80 02679 .o - 0. 006524 0.187 - -
€h. 0 B.E704 §.2640 . 0.REX6 . 0,000450 6,497 . _ .
€., 0 0.3300 6.3040 U.R2206% 6.060391 0.208 -
e SO0 e 0.3 00 L QLELDR0RPRA. . D.0D0JAL. 0249
5¢.0 0.40G0 0.32200 02470 0.000297 0.230
g, 0 £.4100 9. 3880 DL 2046 D.000264 0,742
b3, 0 0.4260 L. 5360 L G AP6B . 0.D002R% 0.0,
©y.0 T.4300 6.3440 - g.1873 0.000220 0,260
I o I ¢ L4401 L ES20 -0 .4724. RBONAZG 4RV
50,0 6.4508 D.34808 o 0.,4745 o D.GL0LSY 0.292
50.0 0.4600 6.3688 .’ . ' 0.4644 0.000841 0.305
56.0 0. 4467 t.3736 LBLIEYE 0.00013 0.354
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CYLEN £ EOERGE ~Js¢¥¢iehw¥+dﬁJNfu ERECS .
BESICH OF GUARTENARY CANALS
Yased on Critical Tractive Force
TABLE 1 ' SIDE SLOPE = & : 4
: ) X . '
. Bottem Width/Depth (b/c’=1.258 .
Froude Humber {Fr) =0.100 .
ractive Farce {T) =0,200
Corréection wactor (CEY =0.840
Raughness Cuaffuicdant. (ai —=0.025
A (1/sec) b () d (m) im/ aéif‘ S (/A (22D
60 .6 0.3009 2455 04423 0.001758 £.17%
- (l';ﬁ-u - 9, \52[0 -----B—od... éL—-..___._..D..L :.L G_,__,_ﬂ....ﬂﬂ.ifkﬁ_? {.A_i"ft'? —_——
- 60.0 0.3350 0.2640 L3826 0. 60419~ 0,157
8.0 £.3459 0.2720 .0.3&04 0.005048 0,166
&£9.0 0. 3500 0.280%0 0.3401 0.000872 6.476
6.0 G.3%600 0.,2860 5.3215 0.00075% 0,187
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b L L1268.0 ... 0.8R00. _ 0.7040 . ____0.2332..___ 0.000420 _ _ L.545
: _260.0 §.6900 0.7420 .. .8.2279 ... 0,000843 _ 8,845 __ .. _._
l .. . 1260.0 p.o600 6.7200 . 0,2229 0.608106 1.166°
————ie— 22608 —0.9029. 04.72234 L2245 0. ﬂB&iQS____iLL?L_____
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.o ' Bosed on Critical: Tractive.Fonce

I;"':. CTAEBLE. § °

‘ "

1

SIDE SLOPE = 4 1 4

i#'_ - Bottom Width/Depth .. (b/dd)= u.hsu_ﬁ_ '-_,,_,-_;.

. ‘Froude Nutjger - (Fp) =6.108 .7 T T LT e
- I Yroctive Forca e ATy =0,208 .- e S S SO S

I‘ ‘"'reancn Facter ° (L) =0,830, T ‘

——»—-—ﬁ@{;é}: %S szaé‘-é‘.m,iah’{ (MI__=0.028 -
I a (17séc b (m) - d-(w) "b"E}a/;"EE?”‘“”Zé ey A (mn2r -

' Tl g?'B‘ﬂ: ...e.-mr'-.'- 9.4946, 3 Taves . 8.000878 s

— 270 .8 BLAZDS 04540 - B} AH7R D.000O8B3AT f.5%43
.- 278.8 8.6330 0.5640 8., 4724 - 08.000769 B.572

S

e B7B.B - 0.6400....

0.5420.. . '0.4578__ ' 0.0006702._ _0.590_

e L: 270,80 0.6300° | 0.5200.—-'-. 0,4438 _ _ __0.006654 . 0. Lo8
L -4 6.6600 | 0,5280 - . . .0:4304 D.RO0&OD G.687
i — L BT,B..  BLATRE N850 - 3,44727 L. o0esss &. 644
ot B7D.8 8, 6888 8.5440 0. 405% + 2. 666541 0,665
Pt - 2700 8.6900. . 0.5520. 1 00,3938 .0.060473 0.684
l—--.i P70 B a.?eaa.ﬁ-.._.n.sanaﬂ_u--..a,}a‘_?. __B.OOO43ER.._ 0.Z04.
. 276.8 8,7i00 - B8.%680- | . 68,3728 0.000406 0,728
S E— LE70L . §.7288 . 0. r;:'m_._ﬁ___ﬂ_habu 0000372 0,746
I' 270,08 §.7300 6.5848- .- 0,3518 0.000350 0.767
e o L 2780 BL7A0D. L8, scpva_-__;__'s 3424 .. 0.000326 ... 0.78% . _.._
If——,-—.. ee— 270,8 - .-0.7820 __.70, 60&?]___..__[) 3333 e 0.002383 . . 0.BR0
: R70:8 8.7600 .6080" 0,3246 6.000283 5,838
- wi8. 4 0. 72088 B.AHLLD 0L EALD 0. 0082454 6.854
: 278,86 8.7806 °  6.6248 . .. 0.3082 0.000246 0.876
Em —B70.0 L 5.7900 . u.asaa_._-'n:_f..g',aasea_._'__n.0,092:750-__ 0.899___ . _ ._
e e (ET0L,0 . 0,800 B.64D8 ... 0)R9Tu.___ . .0.00025% . 8.922 _____
i . . ie270.0 u esif,‘il 0.6480 [G.2858 . B.00UEEL- -6 945 .
: 2788 _0.BRA0___B.65A0 - "u LR7289- Q.00p0488 a P69 .
2700 TBI08 - 0.6640 - giB78E 0.,00047% R2F
I*_-_ S 2706 00 ... a.sna,af,z ..... 6.67263.__‘ o 02657 B.G00465 _i Gid_ . _
CLLlo . 27000 - - 0.0500 - 0.6B00. 10197995 __ 0. aous..m ChL ke
_ : 270.0° 6.8600 ~  0.68386 . 0.2%3% 0,0004845 - 1 B&s -
———ie 22E0.8 B .B700 - §.6R60 . 0.RAT77 ﬂ.ﬂ;ﬂ.ﬁi‘o’"?’. 4. 098 —
’ . 278,86 6.6308 . 6.7040° - p.H4Ri 0.00642% 1.1,@3
S 278.8 0.80%00 . 0.7428.. .- 0.28367 L .0 0.000422 4444 0
l <V 53,9000 o.7aaa 1. l6,2315 0.00044S - 1.16&- _
-1 270,80 $.9460° T 0.7280 .8 .2264 0.000108 1 s9a
LT 270.0 ... 95&7____ ﬂ 7533 P23 0.800402 4.210
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y ' DESIGN OF DUﬂRTENARY CANALS : S
l . Ha ed on Critical Trnct.we Force _ :
. " UTARLE. % 1 ‘ l:“:.'. ) SIDE SLORE = 4 1 -4
i 'zmt}m"uidth/bemh (wrdyesiase g
: Fr oudé Niomber’ (Fr) =0.1060 R .
Tfractive Force: (T)y =8.,280° , .,
CGI"‘PECTLDH Factor - (Cf) =0.8410,

———-Roughness Coefficiant (Nl _«0.02S — -

l Q (1/sec) b o(m) d ) U (n/sec) U ge/m) A .(&."{'J) i

I . . 280,0 0 gaa0  0.4999 - w.a9E0 - 0.000863  0.642

. D280.8 . §.6300:—_0.S04D___f 4R9Y 0.000827__° §.572_

280, 0 6.6400.  0.5120° . 0[4747. 6.000760  0.590
E L £80.0 0.6500° ~ 0.5200 ... 04602, ... 0.000700 0.608 . _.. .
S 280,80 0.6600 0.5280 . ° 0,4464 . . 0.000645  0.627
2800 6.6760  0.5360 _o.,-4332 0.000S95  0.64¢&
_.280.8 .. £.&B00..._.0.5440 0. 4205 0.600550___ 0,666
. 280:0 8.6900 6.5520 -, _8.408% .  0.000509  8.686:
it 280.0 B.7000 - . 0.S&680° Ll D) 13958, 2 - 0. 000474 .0.706 ..
N ‘ . . ; T ] : L
I"—}‘;;l:._ - s - 2B0, 0 6.7460.. D.S&80. _Mn__, e 3857‘3_:7._. 6. 90043?_ .. BL726 L.
286.0 . 0.7200 ' 0.5760 0 ..70.375% T 0.,0004846 0,746
SRR 280.0. —.0,7300.2_.8, 584a_-____v.nhza49__§_____n‘.noa5/7 0.762

i‘ iy 280.0 0.7400 © 0.5920 .- :0V3SSL- 1 0,000350 . 05789
i 280.0 0.7%00 . 0. anon ey DBAST L D, 000326 0,840 |

I L T eae.e B.7608 . 0. 080 ..-,,-_,' 05366 2 0. 00304 '0.832

: .280.0 8.7700 ¢ .0.6160 . .043280' .0.000283 0:854 .
Loie L L 280,08, 0:7800 -0, 5°4ﬂm__aL 496 | 0000265 0iBZ6.
L. 2800 0.7900 - ©0.83208° 4. Zp/3iis 0.000247.  .0.899

I : .280.0 0.8000 ° 0.6400 .0 ..“_ﬂx'3933 _ 0.000231 8,922

o1 .izes.p .8108 0.6580 - v0.R9%es _ . 0,000216 0.945 -

i e 2800 2. 8300 ... 06560 -_-q 289". - .06.000203° - 0.968
-mwr__-aan 8 o 8, 83008. - 0. 6640 2823 D.000490 ~ . 0,992 -
LR - 280,08 - ¢ 0.8400 6.6720- .. 0.0%G6 0.000478: 1,046,

I L ege.0 0.8500 ... 0,6B00 . . _u_. 3675 ... 0.000867 __ 1,040 °
CiL 0 zan.s 8.8600 . 0,56180 0.3620 ... 0,000857  1.065

' S0 . 28p.0 0.8700 0.6250 0.2569 _ * 0.000148 1,090

i_-_i_,.-._m:”-_ . 280,0.._....0.8800 _._0.7040 0.9544 2.000829 1,145

< 1E L 2R0.0 0.8900 0.7¢28 - 0.245%5 0.,000431 f.844 -
.t . REG.D 0.9000 0.7200 .. 0.3401 - 0.000523  1.:46
’ ’ M . . |
' I . 280.90 0.9400 0.7288.- _‘f‘ 0. .2343' 0.000146 - 4,192
280, 0 0.9200 0.7360 §.0297 0.000440 1.219
" e v 2800 8.9300 _..0.74400 " fip248 _ _ 0.000504 ___ 1,245 .
i 280.0 0.9301 - 0.7441 0.2248 ©0.000103 1.246
I o re o= Y
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———r mem Amma = — b = ———

.-F-.-

st g

TRCT €3 R

E@ttbn'wid?h/Dep?h
. Freude Nuymbap
..Trdctive Force
Cerirection Factor
-Roughm,bs Logfyruia

L

.M NAM

O

Based o, Crlticql Trﬂct;ue FOPCL

‘TABL% i’

TEIY CRUSR AL, DEU !.I.Z'l'... OGP MENT PROJESCT
[ JOVE 90 X 99 R -3 0 !EEI RGER..- X NILE-&N(\LJ..L} N BN -
PESIGN OF GUﬁRTENﬁRY  CANALS

o SLOPE = 1 1 &
(b/d)=1,25 o .
(Fry.=0,4900 fln
(YY) - =3,200 T
(cey =8.8a8 L
nv AN =0.L025 : .
{1/see) b (ﬁ) d Ga) o U (m/ﬁec) S (M/ﬁ) A (mh2Y
. 290.0 £, 6351 0.5081 0 4993 0.000547 0.581
C 29L.0.- .~ B.6508. 8. shan____,hﬁ LAZAZ 0. uun?qi_,*_nkb&a______ﬂ
S ev0.0 8.6600 0.5280 - . 04823 80.600692 0.62
220.0 6,6700 0.53&9 7 e 4fam .~ D.600&37 ,0.64&_,“_
. 2908.8 8.56800 0.5440 . ,nu4a;5 i 0.000598 . 0.666 -
2v0.0 8.6960 £.5520 0y 4230 0.000546 0.686
290,06  ._8.7000.___(.54600 £.4449 G.G0080A 0,706 -~
290.0 €.7L60 - £.5480 0, 3995 0.000459 8.726
. 29¢.8 0.7208 0.5760 - ! a 388r .. B,000435 . ..0.746..._. . .
296.0 - 08,7360 0.S840 ... D. 3?”? . B.pOD40A . D.T7H7 e
. BP0, 6 9.,7400 0,5928. 0'. 343 0.00037& 0,789
296.8—- 8.7500.___:0.,46000 B.Bya0 £.0003%8 R.Bif
- 298.0 0.,7600 0.6080 . 0.348B7" 0.000326 f.832
T 290.0 8.7700 £.6160 - .. 0.339? . .. G.800304 G, B8%4 -
296.0 - D,7800 .. 0.6240-. 4 n 3310 g.0002€4 0.876
. 2%0.0. 0.7900 0.6320 7 :8.3227 0.00024% 0.899
290.0 .- B.BEG0.. _ L. A4DD 0.34147 £.000248 0,922
. 2%0.0 §.8400 0.6480 L3069 0,000732 2.945
(290,98 G.8290. 0.65 60" 0.2995 . 0,000247- _ - 0,968 -
1890, 0 0.8300 "D.ﬁuéﬁ -gu,aéazg' §.000204 . 0.992
290.0 8.84060 :0.6V20 -0, 2854, 0.0004%% t.046
296.0 . o B.8500 . 0. 6800 - 00.37R7 . 0.DRQIVS.. _ANE0 1
©.290.0 8.8600 - 0,06080 " 0.2723% . 0,000869 - 1,009 :
290,0 0,8760 C0.6%60 - . 5&1 : 8.00015% . 4.0906.°
. 290.¢ 0.8200 .0.7340 ~0LL531. 0.000149 £,5145%
. 290,00 o.8%200  0,7i20 - u.dsan .0.000140 i.14f
290,00 o R.9500 ... 07200 _0:24B4° " 0.000132 i, teb____
2%0.0 0.9400 .0.,7280 - h‘ﬁazﬂ , 0,000125 1.592
290.0 8.9200 0.7360 . 0 2379 0:060446 . _ 1.24%
296,08 0,930 '_ﬁ.7440 .gzaa 0.0004414 1.24%
290, 0 0.9400 0.7580 2279 0.000£0S $.272
290.0 .6.9433. . 0.7S46..__.__ 0 LLEbJ - _.p.00bi03___§.280
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Bn*sed an Er‘lt;cql T. qcnul- Fonce _ ‘
' 'E;mB r~ g S €700 SLOPE = § i3
i _Hut‘r{m w}.d?h 'Derﬁh .l(b'/d-):i‘ESU' ' S
- Frovde Number . AFrY =0.400° )
I Tractive Force Ty =0.260- N
Gorrectian Factor (CFY =01,840" ' )
‘ Rovohness Coefficient. (Y =0.025 o Ll e e e sl
I @ (1/sec) b Cm) g ) U (n/rec) § (m/m) A (2D,
I 300.0 0.,6454  0,546% 0'._509‘&. 0.000836 0.599
300.0 8.6600 0.5288 .. .0.478% . _....0.000740. _ 0.627.
L 300.0 0.6700  0.5360 . .0,4641 0.000683 0,648
300.0 0.6800° 0.5440. . 0VAS0S 0.000634 0,655
60,0 6.6700 0.5520 04378 6.0005 0. 686
- 360.0 - 60,7000 0.5600 .+ 04252 0. 000541 0.706
i: R 300:0 0.7400 - 0.5680 _ .7 84433 - .0.000502 . G.726
388.0 0.7200.,  §.5760 ,  L0.40%9 8.600465 B.746
. 300.0 0.73%0 - 0.5840° © 0! 3909 0.000432. G.767
I I 3fe.o 0.7400 . 0.5920. . .. .0 3804 inooat2 . U.799
“Ee.1o300.6 - 6.75G0.  0.6000 v 003704 0.000374 6.880
FL 300,00 B.7600 .0 Di6UEDI ... BV3607._ . [ 0.000349 0.832
I $%.380. 0. 0.77068 © 0.6460 . | 0:35i4 0000325 0.054
300.0 8.7800"- " ©0.6240- .. -,0 34°4 . 0.000304 b.87
l b iz00.0 0.7900 - 0.6320: o @ 0.3338° 0.000284 0,897
i i z00.0 0 o.epepclc 0.6408° -033295 . 0.000265 0,922
- . 300.8 ¢ 0..2100 - 0.6480 L L BUEA7S -_‘. . 0,006248- . 0,945
oo razbo.en -0 0.BRUGT, D.6S6R 0 oUB0EE 0.000233 0948
_ . 300,06 0.8300 | 0.6680° .7 03024 0.000248 0.992
Ry .300.8 . 0.8400°  0.6720 G0 2953 '0 000205 ° 1,016
l . $300,0 3.9%60 0.6800 07684 .000192 £,048
i L 300.0 £.8600 . 0.&880. 62817 0 LEER:I £.065
e . 308.0 0.8700 - 0.6960. 0.2752 6.006170 1,090
l - '360.0 0.8800°  0.70480- 0.2690 0.000160 1,419
e ©280.0 0.8500 0.7420 . 0.2630 0.000150 £.445
- 3000 6.9000 o.7oee 0. 2572 0.000142 f.166
l ©300.0 8.9400 8.7280 . Sif..... £.000133 1,192
Tang. o n.or0gd 0.7%60 0. 2441 Q008126 . 1.249
300.0 0.,9300 0.7440 0.2409 0,00044% $.245
I © 00,0 0.9400 B.7520 0.2358 §.900442 1,272
3100, 0 1.9500 0.7660 - 0.#308 (G.000506 1.300
i .300.0 u. 9564 0.7L49 0.2279 «y 0.000.03 1.314
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Rased on Critical I‘. ag, tJve Force )
TARLE . 2 AR GIDE SLOPE =4 : 1.5 -
Eotgh- Width/Deptn  (h/d)=4.25D L
: 'Fr-nudt. Numhl.r‘ . (Fr) =0,400 . "4 000
- }'rnr't tve Force, sy =0,2008 00 0 L
. Correetion Factor (Cf) =0.840. ¢ 0
' Roughne .6 Coufficinnt (N) L=0.02% ST —
A (1/s2¢) b Am): ¢ (m) U (u/met) § (A/R) ALAREY L
20.0 0.4£32 0.4345 08040 B.003425 6,050 -
28.0 0.41800 0.1448 1 _ 00,3507 _f.oaliz4 0.087 _
20,0 0.4500 0.1520 813148 0,001629 t.064
20.0 g.2poo0 0.4600 i S T 0.004239 0 0,070 . . _
20.0 8.0406  0.4680 .'.h32577 0. 000955 0.078 )
20.0 0.2200 0.4760 2348 0.00074S 0.085
28 .0 0.2308 . 0.§240° L “_n 9148 e D). 0D0EBB. B, 093
8.0 g.2400° 0,4920 . - 041973 D, 000469 0,504
20,0 0.2500 B.2000 -! 8,4848 . 0.000377 . G.140.___. .
- . , -‘ . -
20,0 8.2600 8.2080: . .0.1684 n.nqozus B,449. L _.
20,0 G.2700 . ~ 0.2860 ¢ ., 01559 0,428
20,0 8.2B00 0.2240. o0 L:0n 1449 . 0. anu°0ﬁm_“meli3ﬂ;__““*,_
20.0 0.2908 - 0.2320- - .0.135% 0.60017¢ 0.148" .
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':TABLEfa :, SLOPE
Kottom ULdTh/DLpTh (pZdy=g.250° ¢ .
. Frouvde Nusber OFFY =0,400 .
}T. active Force {7y =8.200 !
‘- Cérrection Factor _GF)Y =8.8490
- Royghness Coeffacient (NY =0. 9'35'. S VP N
u (1/sec)  B-(m) 4 () ';d Kﬁvéegw” § Am/m)
D300 0.2028  0.1632 $ 0,448 . 0.002592
30.0 b.2100 0,168 o0, daaah_m ... D.D02150
36,0 0.2208 0.1760 0352 0004677
30.0 0.2300 0.i843 . 0,/3222 0.001323
"30.0 - 0.2400 - 0.1920 au2959.‘ 0.064055
30,0 0.2500 G.2600 0.2727- '0,000848
.30, 0 0.2608°  0.2088 .. _ 0.2522 ____0.000688
30.0 0.2700°  0.2460 .- - 8.2338 . 8.00056%
30,0 6.2606- 0.2240 « 02174 0.000463
35,0 0.2500 . 0.2320 . D.2b27 0.000384
: ‘30,0 0.3008.  0.24086 .7 6.1894 0.000324
30.0 0.3100° | . 6.2480 .- n'117q__.m,_n 600267
30,0 0.3200.. - 0.2568 L1665 . 0,000237
‘30,0 0.3360 ¢ 0.2640 .. 0 1565 0. 000193
0.0 0.3466 - 0,2720 -, O 147f' ©0.000165.
30.0 0.3500. - 0.2800 074394 0.000144
30.0 D.3%64 0 0.2849 Ui;-af¢344.i- q, 900f 29 .
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. DESLGH oF QdﬁQTENﬁRY CAN&LS
Brnf*vd on Cr itu:r:tl 'lruc?_u.n_ Forc;

;_.TﬁBIb Coos T ::_I'ﬁ'f’-ﬂﬂ I - SIDE SLOPE = 4 : 4.
“Eottem Width/Depth " (b/dy=1.250 ,
F-OUdL Numbap (Fr) =0.100 '
Tractive Force €Ty =0,200.
Correction Factor o LEY =0.840 " - L L e

I

5.

; Roughness Coefficient (N =0.02S ;_..."_.'-_'.:_:.______.____.~:.--_.. e e e

f (1/sec) b (m) d (m) |V {n/sec) 8§ (n/nm) A (n"2)
40.0 0.23556 0.4852 . .0.4239 0:002249 0.094
40,0 0, 2400 ﬂ.i?“ﬂ et D,3946. . 0.008875 . 0,408
A0 .0 0.2500- 2000 - '0.3636 . 6.001508 0.416
40,0 8.2600 . o.auao;- © 4:3362 0.001223 0,149

40..0 68,2700 1807 .. 0. 3118 0.0040060 . 0.128

0.

S 40,0 - 6.2800 g,
C4AB.0° 0.2900 .  8.2320 7 . 02702 0,000683 _0.148.
40,0 o, *ﬁqa- 0.2400° - | .0,252% 0060570 0.158

40,0 " 0.%.80 0.2480 - - §.2365 0000479 - 10.469

2
2240 5 -7, D, '38‘?9 : 0, 000824 B.138 .
heis

a0.0c 032007 9.RSe0; <U.peiy 0000404 0.5B0 . -

CLA0.L0 0,33008 6.2640 - 0L2087 6.000343 :  Nn.492
- 40,0 - 6.3400: B.2720 Lo Bug966 . D.000293 © L 0.203 .-
40,0 0,3500 .. 6,2800 v 0.48%% . 0.000R54 . 0.216
JADLO © . 0.3800: 0. °BUG --;3'0 1754, 0,0002¢6 - 4.220
£ 40,0 "0.3760 §.29460 "_-'G.ibéﬂ : 0:006186 . 0.244
Y I 8.3800 . C.3040 C 0L 1574 . F.000461 - 7 0.254
Coc Tt 40,0 u.390q . 0.3120 ;.:é 1494 ___- L 0000844 oAaaa .
1 ) L3995 B.3i96 L BLg424 6.000874 ° 0.28%
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QUARJENA?Y CANALS
. Based an Cr;?xcul Trqct;ve Ferce

EJPPﬂ"NT
- ECELR (:;l.. B2 X sxs r L le_mz.\ t= .s,umauw

. I*’R(}J l..{.- v
.Li‘é{..___....__

 GIDESLOPE =-1 - 1.5

* Bottoh Width/Dapth (b/d)=4.250 . .., ol
_Frouvde Nymber ’ (Fr) =0,4108. - VR
- Tractive Force (T)y =0,200. Coe . .
. Cerraction Factor KCF) =0.840 R
Rnughnesa Coafficient 4N —=0.02S e
8 ’1/sec) b (M) e (m) ‘u fa/ses) B (n/m) A (a*2)
SLo. e B0, 0 . ,2567 0.2653 . 0., 4342 0.002847 . 0.116
~“_-,T____ Bi.0 — - 0.2700 nLaian______ﬂ43832;“__ﬁ*ﬂLQB15&3_"__h,438
_ 50,8 26040 0.2240 _0.3624 . 0.004287 0.438
t508.0 8,2900 8.2320 . . B 3378 cen 0,004068 L0148 .
50,0 6.3600 - 0.,2400 '0 3157 0..0008%1 .. 0.458 _ _ _.._
‘ . 50,0 6.3100: 6.2480 0.2956 0.000748 0.169
el 80,0 L 0L3200 . 0.2560 L NR774 h.G00AZR g.480
- 50,0 0,3380.-. 0,2640 + :0.2609 0.000535 . 0,592
‘G56.0 B.3460 ° @.2720 .. 0. 0.2458 . 0.000457. __ 9.803 ___
. ... sp.0 .0,3500 B.2B00 .o 09E3Le. . ﬂ.p&ﬂB?E___mB.aié ———
..+ " .50.0 §.3680. 0,2880 . . 0.2192- - . 0.000337 0.228
e SEL L BLB700 . 0.P6D R YA (A §.000294 0,744
CUT O BGLE T 0.3000. 03040 . 5 QUAF6T ¢ 0.008253 ° 0,854 -
500" 0,590 - 0.3120 - U.EBsE. - 1 D.DOER2D .0 0,268
‘60,0 8.40000 .- 0.3200 Y. 004776 0 0.0004%2 .6, a°
Pt 58,80 . 0.4400 -, 6., 3280 "fan 46906 . -0.000468  0.298
fommtels B0 0o 0420000 0.3360 LGl 1680, o, aﬂﬁiﬁﬁ__ij?L&“,u___.
50,0 54300 0 34450 ;10,4536 @ -0.000131 - - 0,385
© 50,0 11,4368, 1494 -;up*1489 . 8, 000420 1 0.336 i
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TARLE .2 i © GIDE BLOPE = & : 1.5
" Hoxten Width/Depth  {(b/&)=1.250 .
jFruudl Nober | (Fry =0.400 . Lo "
s active Force . (Ty  =0.200 . l
_forructxon Factor (FF) —ﬂ.ﬁﬂﬂ' Y o i
_ﬂouuhness Coef iciant (NY . —O,GESHTm‘ - - - -
'@ (1/cec) b Cm) d (m):  V.(H/zec) 5.im/n) A (D)
50,0 0.2792°  0.22340 - - 0.,4373 ‘9.004882 0.137 .
< 68,0 0.2900 . 0.2320. 2 . 0.40%4 ____ 0.001537 __mu_iaan__“_.__é
60. 0. 0.3000  -0.2460 0,3738 6.00§°83 0.158 .
60,0 8.3100 8.2480 £ 023547 0.00L077 6.469 g
&0.0 6.3200 0.2560 a 3399 . 0.000909 0.180
60,0 0.3300 70,2640 C L3430 0,080772 D.192
60,0 0.3400 | - 0.2720  ~ __0.2949. . 0.000658 _0.203 ___ __
60.0 0.3500 0.2800 °  0.2783 0.000564 0.21¢&
66,0 0.3&00 0.2880-. | .0.2630 0.006485  0.228
CeUL D 0.3700 B.2960 . . B.2490 0.90841% 0.241 :
L 60,0 0.3300 .© 0.3040 °° .0.236% 0.0003564 0.254 .
-1 23900 . - 0.312&__,-“1932251__;__lLﬂﬂOBiZ._..D.gé&“u____"
© 80,0 b.4G00 0.3200 - o131 6,000277 0.280
60.9 0.4100 ¢.3200 u 2028 0.0u0243 9.29¢
60,0 0.4200 6.3360 ;f;. 614933 0.000243 03240
60,0 D.4300 0.344) ¢ . 0,f844° 0.000188 0.32¢%
&0.9 0.4400 ~ .0.3% n.nf_rwnwivﬁi____? L.000L66 0348 L _
D 60.0 0+4500 . 0.3&00 : 4684, 0.600448° 0.35¢6
60,0 0.4600 ° 0.30i0 - 0 iéii 0.000834% 0,372
60.0 1.4698 0.3759 B 1544 0. 900117' 0289
i
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' DESIGN-OF QUARTENARY CANALS L
l- Based ¢n Critical T!“GF“'J‘,’L.FDPC? . -
TABLE 27 ST T T sIpE SLOPE =4 1 4.5
lm e T , ‘
Bnttom Esid?h/DLpTh AB/83=1,380. . .0 L e -
Froude Number LFr) ,—0.100 A ' :
s Tractive Force . (7y =6.200 - & .2 - . - le .
Correction Factor (C7). =0, 840 ce e '
. Rouqhness Cm_x"{u.c.u.n't .(iiL-.-"f‘ 025 : : —
I @ rsey. b (m) d (m) . U taisec) S (/) A (D)
I L lU70.0 6.2998 . 0.2398 0,445 0.008753  0.158 . .
—— - L70,0 . 0.3480 - B.24848 ngii'f? . 6. 001446 0. £62 -
70,0 0.3200 . -0.2560 - 0.3884 0. 004238 0,180
I , 76,0 §.3300 - 0,2640. 10,3652 .. _. 0.00405% _ 0,192
' 70.0 0.3400 . 0.2720 ..:.'0,344L  _ 0.000896  0.20% ...
75.0 0.3500 6.2600 0.3247 0.008768 0.246
l ST Lli. 76,0 8.3400 ... 0.2880 . E0469 0. 000660 228
‘ 70.0 8.37060 6.2960 . D.2905 , _ 0.300574% 0.241
70.0 0.3800 0.3040 _._. 0.2754 ... _ 0.000495_ .. 0.254.___
I 70.0 0.3900 - 0.%420_._. 0.2645 ____0.00043L __ £8.268_
70.90 0.4000- 3200 . 0.2484 CoB.000377 8.0458
~70.0 0.4100 ... .0.3280 N.2366. . 0.,000330 B.2%6 _
! 0.0 -+ 0.4200- .0.3360 . . ,u,.eess 6.00029.0 0:3£0 _
q 70.0 §.4300 - 0.3440 ___ -"J,is,i .. D.R00RSS .. 0,325 0
I 700 0.4400 ° .0.3520 ... 0.2054 _... 0.000226 . 0.344 . _]
: 20,0 . D.4RNG _0.3500 .+ 0.4964 0.00820% B.356 . ;
o 78,0 6.4680 . -..0.3680. . " %1880 - 0.000472 0. 372 ;
; " 70,0 0.4700  .0.3760 - » 980D 6.000459 0,389 ;
I = 70.0 0.4800  -0.3840 . .0,4726 ... 0., 80014‘3 _ o 0.406 -
: '70. 0 0.4900 -0.3920 .. §,4657. . 0. aoawa; 0,423 .. L
I , 70, 0 L 0.4997 1" 03993 405593 0.000155 5.4%9 " ;
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Botrﬂm Width/Dapth

st

- , : L. bd(\bﬁ (3(]?4 . ) .
INTI (Z'FE(‘;'T’E'E:I'? i‘i‘lli-ifr’“ai ¥ R Ul (h"Mi N PR‘E]J E..-.i.,“f
LEILE 'i' E'S 25 B B2 (5N K N T L,. N.‘ E‘ a"s_L.B_ UN(}L._A- B NL.-.___..____.,.___

DES{GN or Q’erl’ENﬁR‘f CANAL‘%
Base-d on Ci".LTJ.FEll Tmzruue Force

i tee

ME:F ' - Lot

'SIDE SLOPE = 4 & £.5,

- - U o, VORI PP

“(b/dy=t.250 - 0

Prnudw Nunbar (Fr) =0.,100 .
Trac tive Force {(T» =0.200 N . - _— - - ——
'Correction Factor (CFY =0.840 1 :
Rouahnesr LCeafficiant (1) -=0.02% :
G (1/sec) b () d ) . v (m/seCT'”T'”_é"?ﬁ}éduﬁ'ﬁm(nIES"”"“"—
80,0 0.3:189.  0.2551.. | 0:.447i  0.001648  0.179 )
- 80,0 . 0.3300. . .0.2640 .. 028474 D.O04XZR 0,492
85,0 6.3460 ~  0.2720 °  0,3932 6.001170 0.203
80.0 0.3500,  §.2808 - 0.37i%..... 0.004003 .. 0,285
80,0 0.3600  0.2880 . -.0.3507 . ._ 0.000863.. __.0.228 . .._. _
£0.0 0.3780°. 0.2%60 - -°0.3326 0.000745 0.241 .
80.6 .B.EHUSu_mﬁ.Eﬂéﬁ__M.mﬁ*Eﬁﬂﬂj‘ 0.000R87___.R54 "
86.0 0.3900°  0.3i20 ... B/R9§8. - 0,000563 . 0.2&8 -
‘80,0 0.4960 0.320% o °84i_"___8 000492 __ 0.282 . ..
. * . 1 ) 1 !1.
80.8 0.4100 ;. 0.3280 -o.h?uq,____-n 860435 0.296
80 .4 0.4280% - 0,3380° . . dnps77 0.080379 - 0,340 :
= 80,0 9.4300:.-"n.zgaa"ﬂfmu.&hhasa_*__ﬁguﬁnﬂnzaq - 4.325
£0.0 0.4460- 0,3520° ", 0 2348 6.000296 £, 341 -
80.0 0.4500° . B8,3600 .‘_:-:45 P | QUO’J&;H..._. 0”,56
B0 . D 0,400 . o 3&89'. 148 g"” 0.000233 __. 0.372‘“'“
£0.0 6. 470 L3760 02058 0.900208 &,
- - 80.0. - 0.4RDQ . n ,5340____7.___11 Lﬁﬂ_m,ﬂ.*ﬂﬂﬂiﬂé____ﬂ._éﬂ&
80.0 0.4900 .. 0.3920 T 0L 1B 0.000867- .0,42%
86.0 5060 0.4000 tg,i8i8 0.000550 . 0.440 _
80.0 0.5506  0.4080 :3;17482;-__,Q,QQOiﬁﬂ_g_,0.4FB e -
80,0 3.5200 £.,4560 ° a4 6BE 0.00042% #.476
80,0 ... 0.5278 - 0.4212_  _ 0.1636 .00014% 0. 489
I 4
t e - - — - - e
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CTARLE 2 LT T Sipe SLOPE = o R
i . Rottom Width/Depth ‘(b/d>=1.250 \ - ; - e T e
. Fréude Mumbern ¢Er) =0.408: )
Troctive Ferce (T). =0.200 AR - e i dm i
© ‘Cerrection Facter “(CFY =0.8410 :
- _Rouvahness Coefficient -(NX..=8.025 -
H- . 4. (1/sec) b (m) g (m)- W (E/—;:E'} C s ) A it -
I 90.0 0.3357 0.2693 0. 451:. : 0.004561 6.i99
o 90,4 B.3500. . .D.RBOO_._ ' p.ai74’ 0. 004249 0,248
L 90 -6 0.3400 Lg.2eae -.-b...,s'zses 8.001092 0228
I 90.0 0.3788 ' 0.2960° ... 37 o 0. {1005’43.... 0.248 .
- 90.0 0.3800 | 0.3040 i unESAL .. 00000848 0.254 ...
i 90,0 0.3900 . 0.3120. & '_u..33as_ 0.000742 0.268 © -,
e 5.8 0.4000 .0 0.3200_ ' 0.3406 . 0.000622 _ 0.PAR. -
. 9, § 0.4100 .. 0.3280 03042 0.500546 4,096 :
X . 90,0 0.4200 0,3360 .._..._n= ’-‘899 CB.000480: . 0, 310____m_-i
. T - s ’ "1
I o 90,0 0.4308 B.3440- 0% 765_u--“ ‘0. ERDARS.__. D3RG,
- 93,0 0.4400 © 0,3520 02644 ‘0.000374 - 0,34% - -
e 90,0 0.4500 . _.p.3600_ RG2S . 000332 0. 354
I s 90.0 0.4600 0.3680 L 052447, 0.060295 B.X72
Lo 90,8 0,.4700. 0.3760 0 +..:0/2345 . ... 0.000263. _-0.389 . ]
I : 98,0 0.4800 6.3040 _-_.-ij 2249 .+ _ . 0.0P0235_ . 0.406. ... . .
, $0.0 0.4900 0.3920 ' 0, 2430 0.00024% 0.423
; 98,0 6.5000 - 0.4000. T.508% 0000482 0,440
= 90,0 ¢.5100 8. 4080 U.1966, . 8.000178 0,458
; 90,0 0.5200 0.4160 - L. 8.£89% ___ _ 0.000154.. . 0.476 _
y 90,0 0.5300 .- 0.4240 + L::0.¥B20 ... 0.00013% . 0.494 .
I 90, 0 0. 5400 0.43200 .0 G.i7s4 - - 0.000426  £.543 ,
N 8.0 TS0 . 0. 440(1__.__,{1_4“&.9_&___*_,_&0(1&31&_____11-._\3 ’
I . 90.0 c tsoe 0.4420 .- 0, 16?5 0.000111 0.5u%Y
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TARLE 2
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250,

Force

L}

SIDE SLOPE =1 : 4.

(h/d) =1, RO -
ke =100 . ',
(TY =p.200: L -
T ACFY =0.848 " e
082S _ ..
b (M) g (M) : U (q/ ecy 8 (m/h) A (n‘°)
§.3%34 . 0,2828 saShg - lp.Qosdey - 0.220
- 0.3£00 __.0.2880_ &ﬁasﬂéh_____ﬂJnﬂidaﬂ____ﬂd a_______
4.3764 0.2960 C04459 0.003165 0,244
G.3800 0.3040 .. d_n.39aa'__m_ 0.004040 . 0.2%3 . __ —
6.3968 0.3120 ..00,3736 ._ .0.000888 §.268 . _. ..
8.4000 6.3200 0351 0,000768 b.282
§.41080 - 0.3288 0. X380 §.000674 N.2%6
0.4200 0.3360 ‘9,3221 #,000592 0.3410.
6.4300 | 0.3440 ... 0,3078.2._ _ 0.000523 .. 0.325
§.4400 0.3520. ' __0.2%35.___ . 0.000462_ __ 0.344
0.,4500 0.3600 | 0.2806 G.000440 ,.356
. D.4600 Z_.0.3680. . .0,24BS 0.000368 0.372
8.4700 0.3760 - . .0/2572 0.000325 0,389
0. 4800 0.3840 . "o, 0.24866 ..... 0.00022% .. D.40&6 _ . __
8.4900 0.3920° ...__'0.2364 ... 0.600260 8,423 . .. ._
0.5000 . ©.4000 ,0,2273 0.000234 0.440
LSEB0.. - 0.4080" 0.2484 0.0002510 ..458"
0.5200 0.4160 Go2ies 0.0004%98  0:.47&
0.5300 0.4240'..@~_ﬂ.§§23 ..... 0.000474 .. 0.4%94. _ -
D.5400 0.4320. .0'1948 e _ 0.00085%_ T 0,513 . _
0.5506 0.4400 G .1B878 0.0001441" 0,532 .
0.%600 .. 0.44¢80 L0, 4817 0.000428 - 0:SSE
5.5700 0.45860 ~ 1 0 1?49 . 0.0001%6. " 0.572
0. 5763 0.46%8 004740 ... 0,000480  §.7ES _

. 400.8

u_*___m____.a__w_#____“_q____‘*__q_ﬁ__ ___?___u_uﬂ o e ot e et i ¢ e s
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LOLSG BERGER N x mmar .u.mm1 L . ;
DESICN OF QUﬁRﬂENQRY-CANALS -
‘ Based en Critical Trdctive Force ) ) o "
RAELF'é S St T BIDESLOPE = Lo: 4.5
Botton Width/Depth® ¥ (b/d‘"i i SRR : 3
Frouds Number - o (Fr) =0,150 D
<, Tractive Force . “{T)y =0.2086 - U 25
“Correction Factor - (CFy =0.840 ., ,
. Roughness Co‘e{-‘ﬁicier}t (=0 OR8] :

L (1/ secy B (m),  d (m) .U cé}_ec s ?E/n) A tan2y .
o }1;0 0. 0.3693  0.2955 . 'fb s 001423 0,240 <
SLoo 0 iip.0 0.3800 ... §.3040- - MuAXPR 0. 003222 0,254

T U148.0 0.3900.  0.3120. ' -6,4109 .  0.,0000864  -0.268 |
P.410.0 0.4000 0./3200. . 0. 39061"_"_"0.000930 L0282 ...
IS € Y 0.4100- 3280 . 3718' — . 0.000845 0.296 . . ._
©ote T 440.,0 B.4200 - 0.3360 0.3543 8.000747 0,340
D.410.0 6.4300 ...0.3440 0. X380 - 1.600632 0,325 .
- 1440.0 . 6.4400  0.3520 p,3228, - 0.086559 0.34%
.440.0 0.45060 . 0.3600 . 0.308B6 - 0. 000426 0,356 o __
- 7410.0 0:4600 . 0.3680 ... 0.B954 __. __0,00044L . 0.372
i0.0 0.4780 | 0.37608 o | 0.2827 0.000393 0.387 -
-410.0 0.4800 - e B.3B40___ - N:R743F AL 000352 0,404
: . "ii0.8 0.4500 0.3%920 *8,/2603° ' 0.0006315 0.423
: 140,40 0.5000 0.40049° .- U00RS000 .. 0.000283 . - 0,440 . . _
1 “140.0 0.51600 ;. 0.4080 7" .9, 6433;";_“ 0.000254 . 0.158 . .. _
. 140.0 9.5200 .0 9.4160° *,70.,@3447. ° 0,000229 ¢ 0475
140,90 0.5300 ......0.4240- Q.pPng. 0.000207 _ _-0.:4%4
.. "£10.0 3.54606 ° 0.4320 30:2143 ] 0.0004i88 0.5%3
.. 440.0 5.5500 . 0.4400 - ”ﬂﬂaﬁbb ©il. 70.000470 04.532 .
4100 9.5600  0.4480 .: R 1993 I | 0001551_ 0,552
- 410.0 ﬂ (5700 00,4560 015 u 000141 0.572 ..
. '140.0 0.S840 1 .0.4840.012.700) aaqg. LDO04RB 9,592
cLoti0.0 g.5900 @ 0. 4/°0' K n 1795,[' B L, 000447 - 6.613
112.0 6.5987 - 0.4790 L - 0474300 L 0.000108 0,634 .
{ - -
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ENTEGCRATED RURAL DEVELOPMENT PROJECT
L L OULS BERGER CLNT L..b& NAXLONOL _ENC.
. DESIGN OF QUARTENARY: CANALS ’ .
_ Eased on Critical T-r-ucnue Force
TARLE. 2 o '§1DE SLOPE .= & : £.5. .
‘Bottom. Width/Deprh - (5/d)=1,250 - .. .00l :
‘Fr.oude’ Number TAERY =0.480. e 0
Tractiva Force Ly o =0.2800 o0 Ll I
Correction Factor LACY) =0.840 ¢
flovahness Coeffirclany AN)—=0 025 S
A (1/5ec) b (n) d () Z. v“(m/;Lc;"““- S ta/m) 8 (mrzy
.. 20,0 0.3825  0.3076 - G:4644  8.001367  0.260
P 520.0-.. - 0.3906 . _N.44R3 D.00LR47 0.268
126.0 g.4000-  0.3200 04254 0.001107 0,282
i20.0 0.4400 . 8.3280 .._. .0.40%& . ___ 0.000%970 ... 0.2%96 . ... _
$20.0 0.4200 §.3360 '0.3865 . 6. 000853 0,340
- 1200 0.4300.  0.36440 ., -0.3:87 0.000752 0.32%
.o 20,0 . R, 4400 ..3520 L 0,3822 . 00044L 0. 341
' . 420.0 §,4%00 B.3600, "0, 3367 6.000590 8,354
. 420.0 £.4600 .. 0.3680 -1 .0.3222 __ .0.0800535.__.£.372..___ _
. £20,0 D.4700 ... 0.3760. "__n.u 3087 . 0.000468 . 0.389
120.0 6.4800 0.3840, © . 8,2959 8.000448 0.406
... 420.0 0.4900 ____0.3928 . 'n 28410 0800375 0.423°
120,0 0.5000 0.4000 . 10,2727 0.000337 §.440
1 420.8 £.5400 - - 8.4089,“;"1 B 2628 . 0.600363 . 0.458 -
L 420.0 0.5206 ° 0.4160. . uwFséa _L. 0.400273% . 0,476 .
420.0 B.SX08 . 0.4240 . gu2427 0,000247 0., 494
{20.0° .. 0.540C¢ . 0.4%26_ 0 . 0.2338 " 0.000223 _ B.9i3 0 -
T400,0-° 0. .QB.. 0.4400 . 0. 3254 0.QueR02 0.832 _
o .i20.0 0.%600. . 0.4480 - 0.2t74_ " 0. 000184 - 0.ss2 . - -
" imn.n 0.5700 . 4560 _;LJ:n;éﬁ99-_ 0000867 . D572
CL 4200 0.5800 -. 0,4640 - . D L2627 02600453 - 0.592 -
S, 420.0 CR.S900. 10,4720 9. 4959 $1.000432 " 0.643 -
A20,0 ¢ £.6800  0.4800 - 0. 18“ £.000407 T0.634-
D iR0.0 L.4A08 L 6.4BBO . __0:4B3I2 . 0:000437 _. 0.655_ .
§20.0 G.,6199 0.4960 n 4774 . 0.000107 0,676 -
' TPART 4
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. DESIGN OF QUARTENARY CANALS . -
) T Rased on Crlucal ‘Trdactive Force
. M ' _-—— o - . -..._,_.I-r N - ) - - - e
l TARLE 2 ~ LT SIDE SLOPE = % & 1.5
I- attom Width/Depth {b/dr= =4.250 ,- _ _" - . .
., .Froude Number (Fr) =0,400. ' . 7 L -
-+ "Tractive Force (Ty =0,200. . - .. IS -
I- ICor-r\_ct.Lon Factor (C¥) =0.840 . . [, .
~ ° Roughness Coefficient () S I Tt S
l @ (1/sec) b (mw).  d (&) v (m/se; s (H/M) A (n*2)
£30,8 °  .0.3989 - 0.3193 ' ' 0,4644 o, 901317 0.28%.
- - - 132.0 B.48500 -0 3280 14394 0,005138 0,296
£30.0 6.4350 G.3360 0. 4487 800480 . G.340 .
l ., 120, 0 0.4300 . §.3440 .. Di39¥S...__. 0.000883 __0.385 _._. .
N R §.4400 0.3520 .. o 2845 ... 0.000784 . 0.23% ... _
: -1 438,80 5.4S00 . 0,3600 o 3648 0.000693 0.356
l e £130.0 . 0.4400..._.0.3588 ] 6.000614 0,372
£30.0 0.4720 6.3760 . 0 3344 . . 0.000550 0,389
130.6 0.4808 0.3840 - 003206 . 0.00C49%.. 0406
l £30.0 D.4700. O 39‘.9_______0 3076 ... . 0.000440.. _ D.R2X.
120.0 0.5600°  0.,4060 .  0:299% 0.006395 6.440
c—e - o830 G.5300 -._.0.4080 . 0.2B40 0.000355  D.4u.0
l T 130.0 5200 0.4466 . 02732 0.000320 0.474
. 130.0 10,5300 D.4248 ___-0:2630 ... D.000290 .. 0.494 . _
_ ' 430.0 0.5406  0.4320 - . 02533 .. . 0,000262 0,513
I .1 - 130,09 0.5500  0.4400 - D.R2442 0.000238 B.532
el 1 4zg9.0 0.S5608. . 6.4420 L p.R3Eg 0.0082%A _ 0.592
P £30.0 0.5700 .. 8.4%560 n 2273 0.0004%6  0.572
| 13000 0.5800.  0.4640 - 042496, 0,000479 _ 0.592 .
D 43000 0 e.g900 - 0.4?2(‘1--:'.‘-'._'..,-.‘_1,._._ 0000163 . 0.613:
l . 130.0 0.6000 . 0,4800'-.', G205 0,000149 0.637
L 430,80 pLed00 L p.4BRR . & 198’5 RiOR0L37 0655
T430.0 0.6200°  0,4960- . - 0,192 - 0.000425 0. 677
I . 130.8 t.6300 0.5040 . 7___'_; n iﬂoi (- TUL0R0ELS L 0.692 .
LT 430.0 ¢.5400 . 0.5120° 04803 .. 0.000806.. 0.72% .
l 130.10 . 0.640% . 0.5i24 .'.’LBB? 0. 600106' 0.72%
I PACE 42
H
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DESIGN OF. QUARTEHARY UANALS-- _ _f;; . _— :" —ln
Based an_ Critlcal Trac?;ue Force ' :
TABLE" 2 T sxﬁé—sﬂbﬁ:—' =4 4.5

1

“iBottom Width/Depth  (b/g)={.B50 o ... Tl

- Frouvde ‘Nusber - (Fr) =0,100 IR
" Tractive Force .. (T =B.200 - . % . L - -
" Correction Factor (C#) =0.840 [P TP : - .

&oughnass Loeffic L"n‘t:—-( u)__—-_t 0835

I : 0 (1/sec> b im) d (w) Y lafssc) S (A/m) A (a"2)
I 4140.0 6.41i28 ~ 0,3303 0.; 4679 0.001273 0.300 .
$48.0- — _0.4208 R.3ZT6N 0. 859 R.N04164 0240
- 540,90 0.4300 . 0,3440 0. 4262 0.004624 0,325
I s sieeo 44000 .. £.4400.. 0.3520— 0. 4109____0.060905 D.344
s jos, - 480,08 . 06,4500 . 0,3600_—. -0, 39°8 e 0.000804 . D0.386.__
£40.0 0.4600  0,3680 0.3759 0.500745 0.372 .
l : 448.0 . . _—.91.4700____8.3740 DLRABS__ N.00O&A? 0. 339
. 140.,0 8.4800 0.3B840 D ,54n8. 0.0005%0 B.406
- el 34008 - B.4900 .. -.0, 3923__~*__£ 3313______9 009519 .,42%
Ili-“=;-;uq4'149.nu"---e.senc ~e §.,4008, nrzisa _n.nasa B f.44D
.+ . 440.0 0.%400 - ©.4080 .', 0,358 - . 0.000442  §,458
s 440.0-—__0.5200 B.4isf. ' R pgas R.O003Z2 426
' . - 440,00 . 8.5300° - G.,4240° . '. 0. 2832 . B.000336 0,454 ; -
. S -.148.0-... B.S408 . 0. 4123 na,:7 SR, ﬂuﬁaoe_“m_u AT
I to-- 140,08 .. 0.550. .0 0. Man _a.’&‘fo_____ . 006276 0, 532
.- 140,90 6.5600° . 0,4480 . . ©0.8%37 . ' §,000250 .0.5%2° -
cA40.8 R 8700 04560 nﬂtpqaﬁ-- 6.000R28 " A.R72 . .
. 40,0 . G.5BO0 . 0.4640 0 . 0.2365 6,000208. 0.79¢2
I - L. L4000 ... 0.5900 . §.4720 ﬁ;aeas___ﬁ 600490 -0, 5,63______--_
~+0 440,00 .o ©.6000 ... B,4800 210______0 DODA7E . 0.634 0
l DT TL4a0.0 B.6400 .0.4880 - u 21"8 . 0.000459 . 0.655
b 840, 0 B, 6200 L D20 - .. 8.PRAY. D 000845 " F,&677 -
Do 140.0 0.,63200 0.%040  -9.2084 - 0.000834 g.699
l TE40.0 .. D.6400 ... 0.S4R0._ . 04942 D,000423 07258
. £40.0 6,6500 G.SEBU_____.G 1883 . . 0.000443___ 0,744 _ -
I ) £40.0 0.6594 0,5275% LB, 1830 0.00010% 8,765
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—e el s DESIGN OF QUARTENARY CANALS oo o e e
Ras.:d on Critical Tractive Force Y
I TAELE 2 - - U TTUSIDE slopE = 4y 1.5
Botton Width/Depth —. (5/@)=4.080m o 0] ST
Frioude' Nimber . (Fry =0.400 ' ' ‘
Tractiva'Foprece -« —. . . (T) -=0.200 EAREL : — —

Correctien Foctor {OFy =0.8490 . ,
OUFWQSSS—EGG,»~~¢QR4NJ$L_H__&+ﬁﬁH LI

G fl/ ec:) ok sl d (n) . W (ﬁ/ﬁeL) 8 (e/mr A (m*2) S
4D 0 0.4394 , e.‘:ss:s."s TG, ATHb. 50014897 5,320
I ~460.0 0.4580 f.3608 N HAHY QJ_ELM&SIL_.-__MSa
160.0 . 06,4600 6. 3480 0.42968 §.000939 9.372 t
—_— . 460.0 0.4760 _ - B.37560__ D.484%_ . 0.500R32 D, 389
L——_- 148,08 —— D.AB00 _— B,3840 S0.3946 . 0.,000744____ 0.405
- 160,0 0.4900 0.3%20 $.,378% 0.000457 B,42%
- 1600 .5440 f.apiai 35704 1. 800528 t.4450
i © 560,10 0.5408 0.4u884 0., 3495 0,000%38 0,458
- 160,90, 0.52 &, 3362 0. 000485 0.476
'————1-51'&0.0“_—-..9.5‘383 8.4240______§.323% _0L00R43F____0.4%4
L 16050 6.5400 §. 4320 g.3418 0.0003%7 §.543
—— L AARL 8 G.nSui a.4400 ﬂkznﬁ%_*____agﬂﬂBSQE §. 532
. 180,08 8.5460 5., 4480 6,289 6.000327 4,552
e $60,0———_B,5700._ 0. 4540, D279 ___ . 0.0002Y8. 8,572 .
i&@.:ﬂ-_-__.-ﬂ.SBHE,...__.—-E..QI:.MI___&”_?GE. 0.000274 __ 0.592 _
I 160.8 0,551 4720 2682 p.0o00248 .64
_f{a0..0 g 4 P aaaﬁf f.pae% | p.on002Ra " 0.A34
16080 B4l 8.4880 e, 21;43 0,000207 . §.65%
SND0ER0_ 0,672 R

i_h 160.0—— 8. !“_ﬁa___s} AQLG_

e B0 0,600 B, E‘a»aa__,__u 29[3____'__0:.0601?24_-___3.-&??____.__'_-____.__

- . 16D.0 0.6400 B.5120 G a,ﬁ_v, 2.0600460 - 0778
-—-—-——-——;—&M,:G_._-__&ﬁ-!ﬂ?{}&" 8.5200 252 n.0100448 -.s;z_{:i
460,80 0.6608 0.5ren n.eaaf 6.000436 . 8.767 .
g £60.0 ——-0. YE L I X1 S 2325 -0 DOOia.b__._._if 790 ST,

l--_—,--_--ﬁ ma B 5.56805 —_ 0.5440 . __ 6. 966 -

0. 00856, 0. 81‘%_,____________

i60.0 . 8.5900 0.%526 0 4£9nY . LB00iny n.B38
R, 729 | IS ) W | B .2V N 5548 _._in]? fz Q,&B}\ﬂ.é_._,_ﬁ_ 245y .
e e o e e s e et s e e e 5 e ittt £ 1 8 e et e e 0 o) ot e e et e e e et it e e e e o e e oo e i

PAGE 15


http:0.�60___~.3h

H
)
PR N .
I[ . : .

© i:?,_N -

5 NAMf ey 3 T
~ '!N'fl GRATED RUIZAL DE TeLE ME N PRI ECTY
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DESIGH OF aUgRTENﬁRY cbnm..s e ime mmn e

- SR ' Im.,ed on Critical Trac?wg Force
l. TALLE 2 T _'”r|" © S1DE SLOPE w 4 1 4:%
i Buﬂém ié',i.d'rh/i}epth (b/d)=i.250 -17_- S
_ Froude Rusber (Fr) =0.180 N
. Teactive. Force (F), =0 200 - e e L e
l, Cicrection Factor (©f) =p.sg :
- ‘oughnu-;s C\;e{‘f‘xcwnt LI — «ir—ﬂ 25 '
I L@ (1/sec) b (m) L)Y <n/sec> g tw/md  f AmrEy o
Z £70.0 0.4515 - - 0.3612 .7”‘ 0,4738. . . 6.001564 0,359 m-
I-— e £70.0 . e D.4600. 03580 " 0.ASKS . 0. 031054 N.372
. £70.0 08,4780  6.3740. 0.4373 0.000940 @,389
£70, 0.4800. 0,3B40 -1 _00.4192. 1 0.000840._0.406 o
l . £70.0 6.4%00.. 0. 3920__-mmn 0023 - .0.000752 . 0 423 0
. {70.9 P.,5000 0.4000 |3 ,3864 . 0,000676 0.440
e ez 3‘7_9,3 - 0.,54400 . §.40884 n 2744 p. oao&A08 8,458
£70, 0 5.5288 . 0.4160 g 3572 0,000548 0 A7%
470,60 0.5300° .9.4240.__ . 8.3439 0.00049% 0,494 _
I A70.0 0.5400 . 0.,4320 ___ 6.¥342____ _:08.000448____0.543____
470.0 . 0.5500 0.4400 . . @.3193° 0.600405 6.532
e L4700 oo B.5400__ 0, 4480 8,080 0000363 0.552 .
I 170.90 6.5700 0.4560 a.¢923‘. 0,000336 0.572
. 170 0 05860 0. 4640._,__,3 2874 - .0.000306___0.S92 .
' 178,90 0.5900°  0.4720 . ~n 2775 0.000279___ 0,643 ___ _ .- .
I, .- 170.0 8,6300 0.4800 - 0,2683 6.000255 °  0.534
AT 7| O S 0.6500. 0. 4R8O n.pqaa D.000234. _ © . AGS .
L1 170.0 B.5200 0., 4960 . 0.ESL3. 0.000344  0.877 - .
_ 170.0 . 0.5300 0.5040. 1 §.2434 0.000197. 0,699 .
T 496 . 0.6400° . 0.5% 20._u_*_3.hzsa_;__hnn BOOLEE." - 0,784 oo
i ©o- T 470.€ 0 0 - 0.6500 , '0.5200 .0 .8286. 06.000167  0:743 ‘
547008 B 6600 55288 8P B.000454 .76
U V4 PR 6.6708 0.5360  opL2i%52 0 . 0.000142 6,790
I . 470,08 L0660 - 8.5440_ __'nL aa‘}’______.u 00043E___0.8L4
i g7g.e 0.6900. - 08,5520 __. 9 ﬂ_.p‘noaiai L 0.B38 o
© 4700 0.7000 - 8.5600 a 1971 . 0.500152 - 0.862 .
IMH—:"' 4706 .- 0.7408 __-0.5680 . NAQLA - 1R GRALEA f.8%7
© 70,0 e.7406 © 0.5704% 0.1502" £.000£02 . 0.8%4
Jr - —_ " — .-I.—..-..___‘__... e
I B ' PALF 16
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DESTGN OF QUARTENAQY G ANALS: . ._né__ﬂ__“ o e e
Rased on [:r'_-.ncul Trcc‘rwe \For(:e
, “'_"“"'"_'IT_" g_,.___...._ - - ....__.:._....-..... PR
ABLE 2 N SIDE SLOPt 4.1 4.5
Bottor UlﬁThXDLpfh o bd)=8.280 el AR S
Frogde Numbes (Fr) =0, 1000 - " e T
 Tractive Force (TY =0, 200 e Lo ot e L
‘Correction Factor. (CF)y =B.848 - e
Roughness Coefficient (B) .=0.035 . . :
@ (i/secy - b (m)-  d (s> U (n’see) | S (n/m) . T ey o
1600 0.4636 «  0.3709  .0.4750 . 0.00%434  ©.378
180.,.0 0.47008 ... B.3748 N, A63A - ﬂ,nniﬂsz____ﬁLEBE_;_;________
£60..0 06,4808 - 0:3840 0,4439 2.000942  0.406 -
'180,0 0.4900 0 0.3920.__ . 0.4260. B.000844 ___ 0,423
£80.0 6.5000 q.4nao-mu;;.5.4aa;ﬁ.__m.ofono757m__.n.4¢s
180.0 B.51080 8.,4880 . 0.3932 6.600684 6.458
- -li. 480,0- . 0.5200..._.0.4188. 0. 37R2 f.000444 0,476
£80.0 0.5360 0'4°4ﬂ B.35a4 8,000555 b.494
£80.0 €.5400 0.4 ~0.000582 _0.543
180.0 8.5500 . f.4408 - ‘@ 3381______3 00045k 0,532 _
189.0 9.8500 . G.4480  p.326 . 6.000444 °  '0.552
- £806.0 S0.G7800 L D 4SAR. 4] 0.0083727 0.578 —
180,90 ¢,5800  0,4640  : f:dasb - 0.000343 - 9,592
180.0 b.S9L0 04726 0.2938 ... 0. 00313 2 0 I S
480,80, 0.6008 - 0, 4800.____"0 2841 . . d.000384 . 0. 634 .o __
. 180,08 6105 . 0.4880 0,749 . 0,000262 ° . 0.65%
L 180,0 0.6260 ... 0:49.8 ."ﬂ BE6L 7.000240 . 6,677
.1 4800 8.6306  0,5048 , - .0, 05*“- U B,000234. 0,699
=Y i 0.6408 0. Sidﬂ_u__“-ﬁ 492m__”__6 GGUEUS . 721__&h_;”w““,_
§1so . D.6500 . 0. ann.“;“' §.242 L_b“_“ 0.000187 __ 0.744 S
T 4RDY 0.:600 ¢ 0.5380. [0, o348, F.000472. - 8.767
— e DAEQLU0 L BLA7ED e DN 53auw__f__nLhaza__?__"£4ﬂﬂ0159 0. 790,
© 180 .0 0.6800  .0.5440 . - 0.22£3' ) §£.008147 0.054 :
S is0, ¢ 0.6500 05520 . 021480 0L000836.. 0,838 . _
"480.0°  0,7000 . 0.5600 ... 8. 2087 __ . 0.000526_- 0.86% . . .. _
T 180 .0, 0.7400 _  0,5680 T 0.20290 - 0.000%47 v.887
L4180 .8 8.7200 . -.06.5760 " 0.4973 . 000408 0,942
. 180.0 0.729%  0,5833 -  0,1924'. - 0.000104 0.936
oo m:,p,'sj. 47
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Bottom Hadth/Depth
PUUdL ‘Nomber - - -
TPOCTIUL Force
Terrection Factor

(h/d)=1,
(Fp) =0.,31080

250 L

(T =0,200
(CF) =0.048

QOQQﬁﬂéS?_@Q&FFicient—4&$;~zﬁwﬂ?ﬁ :
. B {1l/sec) b (& ¢ (n) V (m/sec) S (n/m) A {ntd®)
l ., 190.0 B.4753 6.3806% 0. 4779 0.004106- 8.%98
. - 590,00 - - §.4900___ _B.39R0 —DIAATh N.0EA740 0,453
" 190.0 4.5080 G.4000 0.434i8 " 8.000844 g, 4‘%
I . . 19040 0.5500 - 0,4088-——. 0. 4i5i___.-_ﬂ 660759 . 0.4%
': 190.8 .5268 . 0 4i&a--—_"-a 3993 dm_$.e,uanbﬂm o DAV
N 194, 0 6.5358 . 0,4240 . 0.:3843, 0.000618 ©  D.494
i £ 490.0° —.0.5408 0,4320 g, 17_02-___,.__&.‘[1{105&&_____,&* 13
S 1990 B.%500 0,4400 ©0.3569 §.000508 532
I T 49040 0.%600 ..2_0, arxa_“%#ﬂu J4ﬁa_ . 380461“__qﬁ S52. —_—
4900 05705 0, 45601, 33h3r+—f-wﬂ-9094““———~ﬂ e
. 190.0 0,S800 0.4648 0h3vu9. 0'.000382 . 0,593 C
I C e TA900D o 8.590R__Dl4730 R 3404 0500349 0. 613
LD 19000 - §.6008 (0L, ABRO ¢, 2999 . 0.,000319. B8.634
tro0190.8 D.&I50. . B:4B80..— . B., 901_m_,__0 000ﬂ9h,"_.9.655-_n_fm""m__,
l Co- 1490,8 §.6200." .-'0_.491’;0'.....,__..-.0.,_.B!}.B,___._'_.;. 0000268 " 6.577 - "t
L1900 0.6308 . 0.5040 0.2720 C 7 0.000245 . 0. 599 -
-4 ... 490.8 . BR.LARER (5530 n'pataj 0. 000226 0.724
' T-190.70 . 0.6500 . D0.5S200 . 25%%.  0,000208 0,748
L 1490.0 0.6600 ... 0 SgBG___“__ﬂ 2478?"__n.0 000192___ 0. 767, e o .
i R L1 2 B.6767 . D 5360-_.__.____-0“_405 L 0.000477 . 0.79C - e
. 7. 490.0¢ 0.66G0% 6.%5440 23335 8. 000464 0.844
- em - 49006 - -- 0.6908 8., 55210 n 9957 n.on0sss e.838
. .4190.8. - 0.70uG g.55600 . 0.2203) .. 0.0008490 - 0.862
I .. 1490.0 0.7858. . 0.5680 ______ 8, 14hﬁ_inu_a.aonazaT?_“ﬁ,ea7_ SR
.. 490,10 8.7208 ——.0.5760 —_ 02083 0.000424 . . . 6.942 . .. _
l T avd e 6.7300 0.5840. - 02026 " 0.0060%42 0.9%8
L rEiR0.e . - 0.7A00 0.5924 R.4974. n.006404 N.9464
1190,0 0,750 0.5960 B,4945- $.000404 8.977
. [ .t



S ey Mf‘zM"t)iD'N- L L
I memGanﬁw LR ¢l mlurleMPNT PROJ&FT .
L BUE S DR O B swmmmaihuma ol F S
l DESIGN BF QUARTENARY cgum.s R
- _ E":sed eh Cr*;uccr.l Trdr:uuk. Fnrce ‘ ; oL
i T.Ajm'_z 2 - : - “'"“'7"2";""'",.‘ T”"f“' 'smg SLOPE = & 1 4.5
. Hottom Width/Depth * (b/d¥sd.260 il L 0 .
I Froude Nuaber (Fr) =5,400 Doyt :
" Troctive Forca (T) =8,200.—. A - - - _
‘Correctian Factor (Cf) =0.p40 ' B .o
I Ro_ughne_'ss EBoafficient. (N). <0025 . "~ '
.-- . . 1 ) - .
l o Gl (1/sec) b (m). d (M) Y (ﬁ/sec) . 8 {n/m) A (m*2) _ -
© - 200.0 0.am67 | 8.3394 . 0.4797-“."” T8.001080 0,417 -
e—i e .. 200,00 ... B.SD0D. wﬁ-n,_annﬂ___n‘ﬁgm_____&h&m%___ﬁ.uﬁﬁ
! .- 200,98 6.5400°  6.408¢ . :0.4369 .3.0800844-  0.458
200.0- €.5208°  0.4168 ______.,n _4203_____._._3 000752_.." 0.4746 .
A TN 0.5200 °  0.4240-.—_. 0, 4045_-_._. 0.000605 0494 __
i D . 200.0 6.5400 - 0.4320 -° - e.%8%y ;- 0.000620. - 0.5LF - - ‘
—--= 200,86 - 0.5500.....0.4400 . 11 Z7ely g, ET A 0.532
S L200.8 | . 06,5660 0.4480 0533624 . [0,000581 - -8.558 - .
l --20d.0  -0.S700 0.4560_____4‘3 34951 L. 600465 . 0.572 . -~
T .200.,0 'p.5@00. . G 4.54&-,__.“,8 3'3?8-..__ 1. uﬂmt'a___._- B.592. _
Tilo: 200,08 6.5900  6:4720 ° | - 0.3264- 1 0.000387 ° 0.643 - -°
—e ier 20000 .. U.6000.0 - .0.4300 : n ‘HE? - . 0.0003%4 . 0,634
C U208 - B.6100 0.4888 . 0.308% . 0.000324 0,655 -

I '200.0 0.6200  0.4%al ~B.2954. D, OLTD"-“??_, ,___0 672’._.___ el
.. 1 290.0 0.6308 . 6.5040 . 0.2863._-..0.000273_ _ o 699 o
SUolpgelo T .0.6400; C 06.5139 B,3774 - 0.00025%.: 0,728

! oL 20000 0 .7 05500 B.SR00___ 0 0.Pa90 - n.nanazL_%L?Hm_m
STL TR0, e - D.6600 . 0.B288 0 - U.260% 0 0.000243 - 0.767

200.0 6,6700 - 0.5360. _.__ 0.253%.0__..0, uoowa_____o 4 2 N

I ;- Zoplo 10,6800 0.5440 . 0.2458 ___ 0.000484 __ 0,844 _______

L 200;0 0.69006 . 0,5520 0.2387; | 0.8060168 0.838
s eeds 200,04 . L 0.700R ... 0.5600 2389 §.00045% 0,862
I : 200.0 0.710% 0.5680  0,2254 - 0,000144 ' 0.887
. 2000 8.7206 _ -0. 5768_____.__0.2119"“‘ SR DOOL34___ 0.943,____ . __
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RS 260.8 0.,%800 0.4640. . D.4398° - 0,000786 . _0.GRC .
— . . ! ' : . '
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: 24606,0 ¢.7780 0.6460 2492 - . 0.000%S8 £.044
I T 260,0 0.7800 0.624&*_;;T0‘“ﬁgﬁ_;j_ﬂﬂlﬂﬂﬁiéﬁ_ d ﬂ'in_&__m_
2560.,0 8.4900 - {3.6320_'__._'ﬂ'.‘r'567-_-..;-._0.6.00138 _.;_1.098 L
. 260.0 . 0.8000 . §.6400 . .p,2368 % . 8.000i29 £.1260
i-— s -260.8 .o.pion . .maﬂ_____n.hﬁzsaw_n_hm&aL__im.ﬁ_____
260.0 0.8200 . 0.6%56C- .0 _0.2197 °  0,000£43 i £ 83 "
260.0 0.8300 0.6640 . .0 _.0.2444. . _ .. 0.008106 =
I i 260.0 - 0.8408° . 0.6720 _._. 8.2094 ___ 0.000099 __- 1,242
' 260.0 0.8446 - 0.6757 o,2071-°  ° 0.0000%6 1,256
—_— —_— ‘-‘.-.-_-!?...r'._.-—-. - - e m e e e —— —
I ' \ PAGE 2%
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: lh!?l(}M(\Yl D RURAL: DEVELGOPMENT PROIECT
I G LS EER GEIR -Tru'rwxu&rémvr'L:Jrifo.W.Lr4£;m_;m_._mm_,
_ ;o LESTGN OF BUﬂRTENARV GANALS S ] |
I Lt ’ Eased on CrlfxcnI-Tractiuv Force '
- “ITAELL 2 - =f SIDE SLOPE = 1 1 4.5
E‘“"iﬂﬁrTQﬂ-&;dth/DapTh o (b/d)=1.250 L e e L
.. “Froude Number (Fr) =0.400 "\ L%, ,
'.TPGCTLUQ Foarce WYY o=052000 0 0 T L e e e R
' ;:.CorrerTxon Factor {(CF) =0.840 .- .~ - C
»}f:ﬁcughnhqs CnaFFLCALn? JNL =028, A L
- & (1/ ec) b (ff:) d ‘(M) 'J (m/sec) ”_-é -(“é}-m)“mzu(-m“éﬁ)“_m-—
I . 270, 0 05590 0.4472 ¢ 0.4509 - . 0,006940 PR e
- 270.0 0.5700. ._ a,-gan_;;_mwﬂ W72 §.600847 572
270.0 6. 5800 0. 45640 S0 aSe0 €;080772 - . 6,592
! . 270.0 8.5%00.°  R.4VEE ' 0.8462 . _. 0.000705 _ 0.&.3 .l
{ 70,0 .0.5000  0.4880 < .0i4261 . 0.000643 D 0,634 _
: 270, 0 D.6400 : 0,4980 B.4123 0.000590 B.655"
E - - 270.0 B.6200 __G.4960_ . 2 0. 3990 - 0.000541 0..677
. 2708.0 0.6300 06,5848 ) '0.3865 B.000457 n.6% s
270.0 0.46400 6.5120 . 0.3745 _._0.000457.___0.724 _ ..
l : 270.0 0.6508 ©  8,5200 . . 0,3831 .. 0,000426 __0.748. ..
: L 270.0 0.6660 6.5200 - . 03522 0.000388 0,767
.- f270.0 0.6750 . .—.D.5360. . ___ 0i3487. __ 0.000358.__ D79y
! ©270.0 0.,4800 0.5440 0,338 6.00033¢ 5.8:4
. 270.0 0.6900 B,5520 _, qusaea _0.000306.._ ©.838 .
I T 270.00 8.7000° 0.5600 6.FIL . 0.0002 . 0.86% . ..
‘ 270.0 0.7400  0.56B0 i 0.3063 0,000 63 6.687
— - 276,06 L 8.7200 ... 0.5760_ " - QL2959 ____ 0.0002 44 0.942
270.0 .7300 ' ©.5B40 . 8,'2879 0.0002 0.938 -
! - 270.0 4.7400°. . 6.5920 70,2808 . of@aa21i 00964 L L L
S 270.0 0.7500 . 0.6000 2727 . .0.000196 . 0.990 .. ..
,i 270 .0 D.7660.  0.6088. u.e&ss [0:000583° 1,047
S - 270.e B.7700 .m.n.sssa__ﬂ__” 42587 00004270 52044
- @700 - 6.7800 © 0,62 o pRe2R 0:0604S% 1,074 .
l , " 270.0- 6.7900: 0.6320. L BR4S8 L 01000447 _g.098.
. L PR70.0 0.0000 o.aao&"gn;-bﬂésé7 -.d;ﬁnuﬂzﬁ ©£.426 1
- © 270.0 6.8190 0,649 ¢ 2338 6.00013D 1,155
I. .. 240.8 0L.B200 .. 0.8560. . a. 202 1. 0,000%22 5..183
C 2700 6. 8300 D.6680  -.0,8027 P0:00044s 1,212
0.84100 0.6720" 0;2174 . 6,000807 15,232 . _

1270.0

270.0

0,9%00 .
8.8575 -

6.6870
6.6650

g 9 wi"‘3

U ”[:BE:

1 0,000101
0.000096
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L GBON
ENTEGRATED RURMAL, D T P MG NYPROIECT
LU S U R SEIR O ONRNUTEE w, BT o C]Nhl_.. N e
' , DESIGN OF mUﬂRTENAHY 'CANALS ' '
Rased oh Lrnu:al T’rur'ﬁxue Force .
ITABLE- 2 }]}jjf{f ; 'SIDE. SLOPE = § '+ 1.5
| “Botfom Widths/Depth  (h/dd)=4.250 - !
- .Froude Number . (Fr) =8.400 " L
" Tractive Force Ty, =0.200
Torrection Factor (CF) =0.840" i,
. ;Roughnesq Coafficient’ (N) =4.025 :
0 (1/3ec) b (m) d () IV C(n/sec) 8 (a/m) A (mh2)
. 280.0 0.5685 4548 04923 8.000924 0.5569
280, 0 8.5800 u 4640 N ATRO 0.000830 0.592
280.80 0.5900 0.4720 +0..4570 8.000758 0.642
280.0 B.6000 B. 4890 D. 4449 L . 5.000693 . 0.634 _
. ‘ AR
26300, 0.6100, 06,4880 ' 0.4275 0.000635. 0,655
. 280, n 0.6200 0.4960 , . 0.4139 £.000582 8.677
. 282, 8.6300 0. Sﬂ4ﬂ_77#__n LAODB_ 0.000534 _ 0.6%9 0
,aau.o 0.6400. 0,542 0. 388% 0.00049% 0.724
280,0 §.6500°  0.5200 - u 3765 .. 0.000452 . .. 0.744 .
S 28,0 0.46600 o.szaa':¢' u 3652 .. . 0.000447 0.767 .. .
280,90 6.6700 .. 0.5360 ! .0.3544 6. 808395 ¢. 790
C280.0 0.6800- " 0. s44nuq*“m,ﬂ 3444, 0.000356 PRSI
L280.0 70,6900 - 0,S520° . ' 0.,3342 8.000329 2.838
. o280.9 0.7000 - 0,56G0 Co n 3L47 0:000305 . 0.8s2
200, 0 0.7400 .. 0.5680 ..l 03156 6.000282  0.887
. 'RBU.U . B.7200. 0.,5760. . 033069, B.000262 D.942. _
. 280.0 " 0.7306 . 6. 5840__ﬁ#__sﬂ29as__*__~94noaz44___“ﬂ.938_____-_-
. 280.0 0.7400 °  G.45920 8. 2905, 00002 0,964 .
“280.0 - ° 0.7500 - 0.6000 - -0.2828. &,0@0°11 0.590
2800 0.7608  0.00B0 L-' u P 0.0001%6 - ©1.047 .
280.0- - 0.7700 . 0 &169 ‘ 0.2663 0.000583 - £.044
‘280.0 B.7800 " 40_“_*“w§ 618 00000474 4,078
. 1200,0 0.7900 - o 63”0 0 /2549 - 0.000160 1.098
' .280.,0 0.8000 B.6400 0 .2486 0,000149 1.126
o .280.0 6.8500 0.6480 . ' 0.2425 6.600340 .455
& - iPBD.O 0.8200 0.6560 7 702356 B.BOOL34 1.483
280.0 0.8360  0.6640. . _0.2302 _____0.000423 1.242 .o ..
. 280.0 0.8400 0.6720 0 ./2255 06.000L15 {.242
28u.0 ¢.8500 0.6800 0.2202" 0.000408 _ 4,272
L2800 6.8600  0,6880 02154 p.008L02 4,302
‘200 . 0 0.8700 . 0.6760 0,2102. 0.200096 1.332
c280.0 0.8794 *+ 0.6940. SDL2ERR | 0.000096. 43332
SRR PAGE 27 -
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S tNTl GRATED RURSL., DEVELOPMENT PROJECT
I L O TS FER GER !N T RNAT TONAL LNG
S PESIGN OF QUARTENARY CANALS
I : EBased ¢n Oritical Tractive Force .
- TARLE 2 ' - GIDE SLOPE = 1 3 1.5
i-:. D “Rettom Wadth/Depth  (b/dy=4.250 . 1 .
? CiMrovde. Number AFEr) =0,100 ¢ e o
I. -, Tractive Force, (T) =0.200 .1 ", ,
: ‘Correction Factor .- (C£) =0.840 . -, . EREE
- .:Rpughness Cpeffacient (M)..=0.888 .. .o ' N i
l _ W (1/sec)  blem) d(m) LU G/Zsécd: 8 Gw/md  A-tmt2y T
I > 290,60 0.5777.  0.4622 .7 034937 0.000940 -  0.587.
- " 290.0 8.5900° .0,4720 | 0,A7X3__ 0,00084% " Q.64
: 290 .0 L6.6000 . 0.4000 - - 0.4S77 - 0,000743 . . 0.634.
I_ . ©290.8 cB.6108 p.4880 , ., §,4420 .. 0.60068% .. 0.655 - -
: 290.0 0.6200.  0.4960 0. 4286. 0.000624  0.577
- ©a%0.0. 0.6300-  0.5040 . _.;ﬂ 4154 °  0.000573  0.499
Sl 290.0 0.6400° . 0,5420 :.__ 04023 0,000527 0,724
R T 290,90 0.6500 8.5200 -+ 0.3900 - D.0004B5 68,742
g 290.0 0.6600 6.5280 - 06,3783 .. __ . 0.000447 .. 0.767 . .
l 290, 0 B.6700°  0.5360 i f.3674 ._ ..0.000443 . 0,790 . .. _
B 290, 0 0.6860  0.5440 0.3563 0.600384 _ 0.8%4
‘ 290.0 'B.4900° . 0.S520 _.___0.3464 _0.000393 ___0,B38________
i ' 290.0 6.7000 0.5600 . -0.3363 ° 0,000327  0.862
: 290, 0 0.7400 0.5680 .. . 0y3m6? . 0,000303  0.687
' o 290.0 0.7200°  0.5760 . . 4.3178 .. 0:00028%. 0,912
oo . 250.0 0.7300:  D.SBAD 6.,3092 - 0.000264 0.938 . .
, . 290.8 0.7400, , 0.5520 _,_;._.n 3009, 0.000243 __ 0.66A____
o L 290, 0 0.7500.  0.6000 . _';0;.2_9:—19 ~ p.000226  0.9%0
290.0 8.76% 4 0.6080 . . ‘_. 22853 ... 0.000211  £.0%7
U 290.0 0.7700 - 0.4160 Lgi2779. . 0.000897  4.04%
i DO 290.0 0.7809  0.6240- 0hP708 . 0.000183 - 071
, 290.0 8.79G0 . 0.6320 J . plPAAD_ 1 0,000474 3,678
e 290,80 ¢.8060 - 0.6408 2033575 o 0.008460 ~ §.426
I S 290.0: 0.8106,  0:648% . 0.2554 L [ 0.000150° [ 4.55S.
S 290.0 0.8200 ; 0.6560 - 02451 __0.900141 L 4.483 -
T 290. 0 0.8300 0.6645, | IUH/2ITY "p.p00L32  1.212.
I e 290.40 0.8400 . 0.6720° L. ofU2EMS__ 01000424 L2421
- 290, 0 6.0500 . 0.6808° "0 2261 0.0801446 . 41.272
I ; 290. 0 0.8600. . 0.6880, S0.)2a28 0.060409 4,302
. 2900 0.8700 © 0.6%68 .. . 0:2¢77 0.000102 1.::42-
2900 0.8300 0.7040 | -0.2128 “6.0000%6 163
I - .2590.0 a.882 0.7059. - _0uRii6 ... 0.000095 _-_____1 370
L ' L -
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l e LOUNS EERGER LINTE ne Ma .Luuaa__ NG Ly
' DCSIGN OF mume-rzmm CANALS L :_-Z R
I - _ Fased on’ Cr.t‘ucul Trqctwe Force o B
TaBLE 2 T '.l"-j .- SIDESLOPE = 1 : 4.5
I' . Rottom-Width/Depth  (h/d)=%.250 SRR
. Froude ‘Numbepr - (Fr) =0.410680 ‘
I Tragtide Force Ty =0.200
~Correction Facror (C+y =0.841
_Rodgﬁness Coufficient (W) . =8.025. L nn
l r T . . * . "‘.”' +
L8 (/secy b () ¢ (m) -V (W/sec) S (w/m) A (n"D)
I o0 300.9 0 0.5869 © 0.4695 ¢ | 0;4949 0.000895  0.604
L. 3ee.0 8.6000 . 0.4880 - 0.473% £.000795 £...34
o 306.0 0.6160 - 0.4B88 - 0.458% 0.800728 6.655
I 1 380.8 - 0.6200 - B.4968- . 0.4434 . 0.000668 . B.677 ..
- 200.0 0.6308  0.5040 - - D.4295 D.000643  0.699
_ . 300.0 0.,6400 B.5420 © ., 0. 4161 D.000564 0.72%
i- 300.0 £.6500  0.5208._ -l 303a | D.DOASI® . 0744
300.0 0.6600 © 0.528B0 . 0.3943 B.00047Y 0.767
: . 300.0 6.6760 . 0.5360 . [ :8,B797.. . 0.000442.. 0.790:- ..
I . £ 300.0 0.6808 . 0.5A4D .. .. L0,3686 ... 0.00040B.. 0:REA - . . .
o 3000 6.6900; . 0.5520 - -, 09,3580, . 0.000378 0,838 -
. 300,90 G.70000 .. n.ssna___-;_'_--‘.n,':ﬁgm_ D.0DO3SR___.0.862 -
- (300.0 - ©£,7100° - 0.,5680 . . G.338L: . 0.000324 0.887.
_: 300.0 0.7200; . 8.5760 ° ° -0,3288 ©  0.00030% 0,942
I ' L 300.0 ¢.7300 - 0.5848: ' ‘g.3{9¢ . 0. nn'ﬁﬂan . 6.938
©300.0 - B8,7400  0.5920 0.3143 0 . 0.000R260 ' D,¥64
L 300.0 0.7560 ;. 0. 600{1__.__,__.,_ﬂ 3113,9__.__11 Mu‘w 0.990_ —_
l L. -380.0 0.7600° . 0.6080  0,29S{... . [.Q00226 - 1 017
.. 300.0 0.7700 T 0.6160 . . 0.3A7S . 0.{]0'8210- 024 .
. .360.0  ©§.,7800 D.&R40 . n.‘?aoe- C . 0.000196 - 1.07%
l 300.0 0.7900 0.4320 -~ - -0.3734- 0.006183 1.098
300.3 0.8008 .. .0.4400 __n Bb63.] Q000422 4.5P6__
302,0 0.8100 0.6480 . '0.2598 0.000164 §.155
I ' '360.0 ° 0.8200 ©0.6560 . bz 2535 . 0.000150  1.1B3
‘ 200.0 0.8300  8.6640  0.247% 0.00054% $.212
I 8 300.0 0.8400.  0.6720 . 0.,2416.. ' 0.000132 i,
e 308.0 UpBSﬂﬂ ....'_0.680[1__._._\_'._ ﬂ LEESE.-.-.-.-_Q:O‘G'HL 4—112 A e ———— e
36%.0 0.8600 - .0.,6880 . V2305 06.000847 1.302 .
I 3000 4.8700 ° 0.6960 0 2252 - ¢.000£50 . £.332
, '300.0 . 0.8800 ;0,7040-' " p.3201 0.000£03  4.363
260.0 6.8900 . .0.7420 o.aaso . 0.6008097 1,394 .
I 300.0 0.894% . 0,71%% . _ 0. '—*131__ _..b.pogu9s_  1.408%
l - : [ CACE 20
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- Z:l'_N“'T'.IEEI(:;R(‘aTi.,.K) RUIR L I)I._‘v’! SOYEY M NCT I’EQ()JI ( T
' : CILY A s EH*HiHmR ‘iNYPSQN(VTL[HQAL..LNL,f .

PESIGN OF QUARTENARY CANALS = o ‘
Based on Critical Trac‘t.we Force .

TABRLE '3 L - . SIDE SLOPE = i ¢

it

. Eaitom Width/Depth - (b/d)=$.,2%0 -~ -
“Froude Mumbar (Fr) =0.108 '
. Trardiiwa Foree - (T> =0.2090 ! R
' o borreeviun Fociere (Lt) =u,8a8 . .
S Riuughn‘_ess Cce-:—‘hz:.i.enf AN =0, 025 .

L Qi1/8ec) b () 4 é&)-'. U n/sec) S (/) A w2y
20.0 0. 4556,  0,1245 - 'ﬂ 0.39569 - 0.003367  0.050
B0,0 . . 0.4700 L _0.4360.0 il p.EZRY. L 0002403 D060 __
g
0

0.1863 . 0.4448 . ' 02968 . 9.001551 8.0&7
0.1i900 8,520 . n 2664 1 . 0001162 . 0,075 . .

20.0 ° 0.2000 0.1sba.f.gi n 0404 ; 0.000804 €.083 .

20.0 p.2460 . D.u680 L B.“iBQ 0.,0060604 pLoEoR
20.0 . G.2200, __ f. i?&ﬁh____“ﬁ iemz.  _ gLoeoehvE 0,464

20.0 0.2300° 0.4B48 , 7 Dii858 . 0:000449 . 0,110

20,8 §,2400. 031920-.‘ﬁw 0, 1&@9 L 0080334 0 0.420 ., ..

0 L0.B5000 0.2000 ;. 004 1539 . 0000289 . 0430 __. _
8 9.2600. © 0.2080 . . | Q{422 - 0.0002i8 . 0.441 °
0.0 . .0.2700 . 0.2160._ " @ 1319_m__“_n 002478 . 0,452 .
0\
0

0.2800.°  0.2240 - '9.4226 0.000i47.  0.163
8.2857 . 0.2286 - ., 08.4478 1 0.000432  0.170

: . ' .
. . N 1
- . . ' ‘
. ' . .
A . . f o .
N . . N . - - .
K . ’ - . - . . ’ )
. - . . - [ - . =,
H . . o . . ’ . f
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hSIGN oF QUhRThNARY CANALS
kasced on Critical Truct;un Force

TADIF z : €IDE 0P
Fotion’ ‘Width/Depth  (b/d)=L.250. 1 - .
Friovde Number LFry =0.100 oL
Tractige Force (7) =a.,2080. ", ' ..,
Lorrection Factor (CF) =3.

840 ©

RO ECTT
ENE L . ..

E=4.: 2

‘Rouqhness Coefficlantidlo. =0.025 . —
@ (1/see) b (md.,  d (n) 2 (m/qwt) .8 (a/m) A (o2 )
30,0 g.5877 - 504 1 a. 4055 8. oe°79° 0.073 )
30.0 6.2000. _mmn.iannuf?_mwn Bena. - - 0L0089BY___0.083
30.6 2100- . 0.1580 y 0 3h71 0.00§53% g.092
30.0 0. 230 . B.i7a0 J2980 ... 0.00119%6 g, 101 -
70 .0 0.2308 - 0.1340- - -0, 2726 £ 0.006544 0,440
30,0 §.2400 G.1920, 0;2594 0.000752 g.120 -
20.9 n1h;na;_~_n,2ann - DLe388__ _0.000605 0130
39.0 8.2600 . - 80,2080 V' 0.2434 "4.000491 0,144
30.0 0.2760 8.2860 . .0 6.1978 .. 0.00040% 0.452
30.0 §.2800 0.2840 .M. . B.EBAL 0.00037 0.163 .. .
30.0 0,.2900 . ©.2320 - C@uiFs 0.000274 0.179
30.8 ...0.3000 ._..0.2 4un______u ié&&- 0.00032% . 0.187.__
30,0 §.34.00 0.2480 f,45 6.000i92 0.200. -
30.0 0.3250 0.2560 .. D, 1409 0,000562 0.243
0.0 0.3300 0.2640" .. ¢, 1364 2,000438. 0.227
30.0 0.3360 ' 8.2688 81277, 0.0004.25 0,235
Co1
i ja)
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DFSIGN oF QU%RTENARV CANALS
Bosed on Critical Truct{ue Force.

. TABLE 3 | SR © SIDE SLOPE = § : 2

- B R VO, S —

,"Hottom.Width/Depth (h/d)Y=4,258

. Froude. Numbepr- o (Fr) =0.,4080.

. Trhactive Force . Ty =d,200 -,
“Currection Factor (CF)Y =0.8a0° . . -

" .Revghnegos Coe??1r¢enf MY =D BLS“_._ —— -

- mn
t

".|||
R .

Al N EE W Wl R BN B . R e
. : A

E-Y

=3

o

§ (1/sec) - b (m) d () - v (m/rec) . S tamy A tnt2)
49,0 L24n% 0.£765 . .1 0,4295 - 0.002445 0,096
50,0 . &.haue SR I 4 7 T r__a 3273_____J180°1“? 0,404 -
20,0 §.2300 6.4i840 }'.' ¢,3635 . 0:064678 0.118 - -
.8.0, 0.2404 0.1920 .0, 333? L 0.008337. . 0.130-

b B:2568. a.2008 ] 03077 . 0.004076. . 8.130
3.9 0:2608  §.2080. , - .0.2845 - 0.000873  0.824
- 4BL0. _ 0.E7ERl__0.2060 . . 032638 0,000743 - 0.4%2 -
0 -
0

L2850 ¢ 0.2240° 1 -m.han . 0.0005BE £.16% -
6.2908. 0.2320 _; 002287 .. 0.000487  0.475 .. ..

40,0 e.3068 . 0.2400 ... n"5*37._ﬁ_ D,0R0407 .. 0,487
40.0 0.,31086. 6,2480 - - @UR00% - 0.0e0342 0,200
40.0 . _. G.3206D0 . R.2S40_._ ' 0.4678 _0.0c0288___ 0,213 —
40,0 0.,3348 - L2640 . 0.1766 0.00024% 8.227
49,9 6.3400 - 0.2728 - --0.L664  0.000209 ‘0.240

. 6.3500 ° 6.2808 . 014570 0.000479 0,255

<L 4,0 0.3600 6.2880 .- 0,54B4 .°  (.000154 0.270 :
g T40.0 Ll 03706 . 0.2960 .0 0.440S - _0.00042%  9.285.
e 40.0 G.3770 . 3.3616 . '0,1353  0.000i20 3,296

.-u——-——.._...._._.._...._...._..._._._.._._._.._....—...—-.—-...-...—....—.-—-—-..—.—...._.-._.._.-..._..._....-_...._‘_.....u....-—-—..a-.-——_...._._....—-—
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TARLE' 3

BottoM Wideii/Depth
- Eroude Number
Tractive Force
Corraction Factor .
Rouwghness Coefficient (N)Y '=0.825

©L 6 (1/sec)

WY EDED
: Lol 1R (S LR

. DESIGN OF WUARTENARY CANALS
Based on Critizal Tractive FToarce

(h7d)=1.250 ' ..
(Fr) =0.,400

(T) =0.200"

‘.l

TemM NAGM LOON.
RUHR &l OEVEL OF MENT
LNTERNATILIONAL INC ..

SIPE SLOPE

= § {2

PROJECT

(Cf) =0.840

b () -

d (N)E ‘-Uﬁiﬁ/seé}“

5 (a/m)

e e e L i s 410 o i S e i Sk S o e St o e ] by W im0 o S i S i P A i e e o e o o o et i o M ey
- o 1 Q P -
. \

50.0

8,2376
£ ,2530

8,2600"
0.2700.

“8.2800.

g.2908

< g.3ta0

§.3160
8.3200

2.3300"
0.3400"
0.3500

0.3600

L 0,3700

6.3800 -

0.3%¢00
6.4800
0.4100
G.44i22

0..002286

_D.hpie8a__ Dia3n_

0.3200 .. §.4502
C0aa30 .
L 054455

0.3280
0,3298

A.000437

0:000120
6./0060447

- 0,350
§.353

'0 a :533-

o s e e e o s T = e e e e e e o e e i e 4 e i e ey g ]t S o e L 6 L e o e o T T o L e o m

8.2000 CBLSBAL

2.2980 0 .3586 ‘0.00£363 0.141
0.2160" 0.3297 D.004145 0,392
‘0.2248 . - B.3065- 6.000948 0.463
0.,2320 7 . 0.2858 8.0007862 8.17%
0.2400, 2 :0.2h74. 0.0080636- 0,187
0.2480, -/ B:2504 | 0.,000534. 0.200
'0.25460 L 0.2348 ... 0.0004%8 . 0,243
0.2640 . 0.2207 .. 0.000382 0.227
0.2720 . . 0.2079 ° 8.000326 0,240
0.2800. .. f.4962 . . 0.000279 _ 0.8%%
0.2880 - - 0./4BS5 8.000240 0,270
8.2%40 | ‘0.1756 ©8.000200 0.285%
0.3040 O.4055 _ _0.,000480 . . 0,300
80,3420 0~ 4550 0..000157 °  0.246

P

v — A - ———-
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- DCSIGN OF- GUARTENARY CANALS
Based ‘on Criticnl’ Truct;ue Force .
lw TAELE 3 ‘ . o SILE SLOPE = 1 : 2
"Eottos. Widths/Depth  -(b/dy=1.250 "
l‘ Froude. Nunrber “AFp) =0.,1i00- . -
: Tractive- Force Ty =0.208 et
‘Cirrection Fnctor (CF) =0.840 <. . -
. . Rdughness Coufficient u\_{)'_._zﬁ'..neg_ -
' a (1/gse3 b d (m) .’,“._l;"-'c'h/s;.'é;:') . 5 (n/m) _.A AnAa2),
I &0, 0 ¢.2584 - 0, ou'? ' a 4749 0.502028 © 0. 457 B
&60.0 0.2706 -__0.2460 .. 0.3957 _0.004605 0.452 .
66,6 6.2800. 6.2240 ' . 0,3679 S g.001322 0.163
I 60,0 0.2900 . 0.3328 03436 6.00L097 _ G.47%
&8.0 8.3000 0.2400 0.3205 8.000945 0.407 )
l 50,0 B.3108 0.2461 B,3002 0.0007&8 8.200
. 60.0 6.3200 0.2560 N.2B17.  _ 0.000649 £6..213
50,0 0.3300 #.2640 L, 2649 D.000SSE g.227
I 60,0 6.3400 0.27208 _. 0.2495 . 0.006469 . 0.240 . ]
60.0 0.3508 p.2808 _ Bi23WS. .. 0.000402 .. D,255 )
&0, 0 c.3608. 0.2880 . @ 0.2226 0.600346°  0.270
l 50,0 0.3700 __.0.2960.. ' 0.2407  _ 0.000299.____0.28% -
60,0 0.3800 0.3040 56,1998 6.006259 0.300
60,0 0.3900. 0.3420 0.4897 . 0.000226 0,310
I 60.0 0.4000 0.3200. ° ': 0.4883° .. 0,000897_  0.333
h 60.0 0.4100 .  0.3288 .. 0,4745 0,000473 p.350
60,0 8.4200. .. 0.3360 .._-,___,..0.5016;35___-__114 000452 0.367 o ___
60,0 0.4300 0.3440. ;L 0.,1560" 8.000534 0.385 - -
] 66,0 0.4400 0.3520 .‘0:..149{1 0.000119 0.40% -
l .60 0.4433 0.3547 :ﬁ‘_.','i_a@:a? 0.0001i14 0. 409
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Baced o¢n Crivical 'Tragtive Force

CSIGN OF muagTENnRx CANALS

i

.- TAELE '3 1 SIDE SLOPE =4 1 2
. "F‘{n{furﬂ' idth/Depth (h/d¥=4.250 .. . Lo
<k 8 udu Hombar ey =080 Y, L b
. Tractive Force (1) =0.,200 R Lo
.‘Cerrection Factar . LCF) =0.,840 - ‘
:R@ughnaa; COth&ClQnT (M) . R LR PN PR
L8 (1/sec) - b (m) g (o v <a/ sec), S (a/m) A {atB) .
70,6 0.2775 .ph*a f' o 4371 0.001(:88 0. 4060
70.0 - D.2986 _ : &u01493_*__ﬁ £75 .
70,0 8.3000 0.2430 : e 3739 ‘ 0 00t246 0. 187
70.¢ 0.3104 0.23480 n 2302 . 0001046 8200 )
; C 70,0 n.zauq' 5.2560 c 3?87 4:000883 0.253
70,0 0.3308 8.2640 . §.3090 0.000749 b.227.
76,0 0.3400 0 _0.2yrp_ T .g.Pe1{ - 0.000639 0.240.
70.0 ¢.3%00 . 0.2800H - . §.2747 0..000547 0,355
70.0 6.3600 0.2880 ., 8.2597 ... 0.000474 0.270 . -
70.9 . 0.3700 - 0.2966 .- 0.2458 _. .. 0.000407 .. G.P95 ... _
70,0 0.3800 0.3040 0.2334, 0.'000353 0,350
70.0 C0.3500 . 0.3120 - 0.2233._ 0.008307 . 0.¥i4
. 70.8 0.4003 0.3200 - 0:2403 0.000269 0.333
. 70.0 0.4460 0,3280 .. 0.2002 0.000235° 0,350
70,0 0.4200  9.a360 .. .0.i908 __. 0.600207 0.367 )
70,0 6.4300 #.3440 .0 . 0.4820 0.000183 0.38S
76,0 0.4400 - —..0.35210 . 4738 Boa00s62_ _ 0.403
70,0 £.4500 | 8.3600 , . 0.L662 6.000143 0.42%
70,0 §.4600 . .0.368B0 ... 'Q.£598 ... 0.000127 0.440 ]
70.0 8.4700 0.:769 ﬂ};,,qﬁiséa' _ 0.,000814 - 0,459
70.0 0..4746 0.3773"" A543 0,000442 0,463
e i e s e s o e i e At S e T At o T e s e P vt e e o o e e e e b E.._: _______ .
Lo LY E?
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" DESIGN OF QUARTENAQY CANALS
Bansed on Critical Tract;ve Force
* TABLE 3 o SIDE SLOPE = 4 : 2
HottoM Width/Depth (b/d)=4.25W .:
- Frovude. Numher (Fr) =0.108 .
. Tractive Force (T =0.2086 - ‘ ".
.. Correction Factor ALCTY =0,840 Vo
Roughneqs Coafficient (N: .=0.0235 - .
-8 {1/sec) b‘(nf d.{m) Ty, KH/qﬂC): S (ﬂ)ﬂ) A (m™2)
86.6  0.2954 0.2344 6 L4416 .001776 0181
B0.0 0.3400. ._0.24B0 . . 0. 400R 0,001364 0.200
8.0 6.2200 U,hJéo AR 8 7 0.001453 0.243. - -
80.0 8,350, 2648 0 B ssag 6000579 g.227
80,0 0.3400.  £.8720. ° 0. 333? 0,000835 6.240
80.0 0,3569 6,2806 0;3140 - D.000745 0.255
ga.0. ﬁ.zsﬂqrhhmn4:aga 00958 000615 0,278
806.0. 0.37088 R.2960 | .'0.2809 0.000532 0,285,
80,0 0.3800 ©  0.3040° 0.2664° 7. 0,00046% . . 0.300 ]
.80.0° ,3900  0.3£20 .. ., 0.2529... .. 0.000402 _ §.3i6- . .
‘80,0 0.4060.  8.3200 . D.2404 - 8.000354 0.333
80.0 0 4400 . 83280 CB.2288 _ 0.pu030g____ 0,350
‘80,0 L4200 0.3360 -+~ 0,2186 0,000270 0.367
.80.8- 0.4390 B.3440 0.2080 D.0U0OR39 . ' 0.385
80.0 0.4400  08.3520 . 0.4987 0.0002¢4 0.403
86,0 0.4500 8.3500 0.1899 0.000187 b,421
80 .0 8.4600......0.3480 L 0.1818: N.000466  _ 0.440
80,0 0.4700 0.3760 0.,1744 0.000148 8.459
80.0 0.4800 0.3840 "0.,1669 0.,000533 0.477
ﬂ%.u 0.4900 - §.3%2 ”{ 0.1602 0:000119  0.499
80 . 0.4974 . 0.3980° 84554 0.000850 8.545
_. p_..~C
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DESIGN aF QUARTEN&QY CANALS
Hoced pn CFlTLCBl Trdctxua FDPCL

TAELE 3 L s SRNCIE " SIDE.SLOPE = 1 .: 2
" Hottom Width/Depth *© (b/dd=1,.2548 3

Froudé Numher (Fr) =0.108 ’

Tractive Force (T =0.200 .
- Correction Factor (eey =0.848 .,

: Roughness Coafficient (N} -=0.025%

. 8 (1/sec) b (&) d (m) N i/ s2c) 8 (n/n) f (m2)
80.0 6.295¢  0.2364 . 6 4416 0.004776 0.18¢
. 80,0 G.35800 ___B.2480 N.4052_ 0.604366____ 0,200
. 88,0 6.2200 0,2548 . 03758 0.604453 6.243
. 80,9 0,IF68.,  B.2648 . 03532 0.000979 0,227
80.0 g.3400  8.2720 .+ G.3327 . 0.000835  0.240
80.0 0.3568  §.2800 0.3440 0.0007i5  0.255
‘80.0 6. 3auurw“_nahaan__k__*ﬂ 2958 _0.0006i5 0,270
80,0 0.3760 . B.2960 _ - 0.2809 0.000532 0.285
86,0 0.3800.  0.3040 C0.2664 .. 0.000464 . . 0,300
.80.0 90,3960 . o.zieau;ﬂ"ﬁd;ase?._ . 0.p00402 . 0.3%4. .
30 0 0.4000. © 0.32 00,2408, 0.000351  0.333
g0, 0 B.4400 .. 0. 3>aa_ﬂn__"ﬁ 28R D.000308____ 0,350 ___
80,0 0.4200°  0.3360 . . §.2480 . 0.000270 0,367 :
80.0 0.4380. . 0.3440 ln.ﬁoaa : -n 000237 .. 0,385
80.8 0.4400 . 0.3520 :'.. 01987 Q. 000214 0,403
£0.0° . 0.4500 - 03500 ¢ ., 0,1899 0,000187 0.431
80,0 0.4600._....0.3680-+ <0,4848._ 1 1,000166 0,440 -
g0.0 - 0.4700 0.3760, . | 0Li744 - C0.00084B - 0.459% -
&0, 0 0,480y 0.3840° v 04669 . . 0,000433- 0,479
a0.0 0.4900  0.3920 - 0,1602 0.000519 0. 499
80 .0 0.4974 ° © 0.3980° ' 04554 0.080£50 0.515
L3
l 1
b,
i t
1 -"I l:l“' E . ) ‘D..(af- -
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L‘E‘;T.CN aF QU@:RTE.N{'-\RY CANALS
- Haced -an Cr&‘t.q:ul Trm"ct_.we Force

1N
.

o ttRmE st 0 L C . SIDE.SLOPE =1 ; 2
H' . Bottom Width/Denth (h/d)—-i.n..sﬁ LR
- - Fr oude Nunmber, . (Fr)-=0.,400 i
l; i Tractive Force ¢Ty =0,200. 0.
b Correction Facter . {CF) =0.848 . .0
Roughn9c9 Cowffigient (N} 11 el N L
l . Kk <1/e ec) b (M) d (). Vatnssec) S (/i) A (a2
I ' . 100.0 6,3274 647 §.a49B | B.004602 0.225
e 400,70 0.3400 . m_a.ay L__-._Lgi':z __D.00i304 0.2
- £180.0 0.3500 8.2860 .+ . 0.3925- 6.004447 6. sr*
! _ 160.0 0.3500 0.2880 "0.:3.710-. . 0.0DO%6L .. 0.R70 . .
: §00.0° 0.3700 6.2760° 0.35i2 0.000831 6,205
- 400,09 0.3800 0.3640 ) |, .0:3329 0.0007214 0.300
i 400,90 0.2900 . uB3L20_ U 03164 0.000627 0.346
- 100, 0 D:4000 0.3200 0.3505 0,000548 0,333
o 400.0 0.4400 0.3280 ,  0.2860 ... 0.006480. . 0.75Q ..
l R . 400.0 D.4200  0.3368. . -° GiE7ES T . 0,000423 . _ 0.367 ...
- . $60.90 0.4300. 0.3440 ~8.2600 0.600373 6.385
. 100, 0 0.4480 . 0.3SR0._ . 0.2483 . D.000330___ 0.403
I o 400,80 0.4560 6.3660 ", . §.2374 g.008292 . 0.421%.
- 1.00.0 0.4600 0.3680 ) :D.2272 0.000260 D:440
I - A0G.0 0.4706  0.3760 . 02476 .- 0:000232 0,459
: Huu. D PL.a8g0T 0.3840 ¢ 02087 0:000207 0.479
: 406, 0 0.4900. . ~0.39200 . 02002 0.000186_ .0.499
E o 104, 0 8550 0.4000 .. 0.§923 B.000467 | 0.520
o 1o400.0 0.8100.0  0.4080 RO 1848 6.006450 0,548
' YT 09,5500 1n.41£,n-,'~_'-, GorPTe . 0.90043S ) < 05562
I $00°. 0 0.v3ec . 0.4240 0 - 0.g7120 . 0.000422  0.584
S SN 0.5200° _—0.4320 ol 0.5649 SRR EE B U.6027 _
I 16G0.0 0.yA3Y 0.2351 1.7 0L ié"t ©.0:000106 ST
1 S
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DLSICN OF QUARTENnPY LhNﬁLS
Gracud on Lr;tu.al Tr mctwo Force
CTARLE T3 . GILE SLOPE =.1 : 2
Hnt?nn Width/Depth (b./d)=1.250 - ’
Fi oude Numbup (Fr) =b,400-
c L Tructive Force ¢(Ty =0.200 ¢
,+:. Gerrection Factor (C¥)Y =0.840 . .
. Rouqhm‘:us Coefficient (N) =0.025. :
18 (1/secy b (m) d (ay U th/sde (S R/ A (nt2)
- £40. 0 0.3419 0.2735 j '0 4925 . 0. 001533 0‘243 i
; 140.0 0,3500° .0 D.2800.. 0,437 R ONL3S2 oLLss______
i10:0 0.3600 g.2080 "0 4084 - i 00116o i
140.0- 0.3708 0.2960° p 3863 . u BOEC0S _‘0.285 : 3
$40.0 6,32800 0.3040 ':}913562 i Q.ﬂﬂﬂB?E 0,300
£140.0 8.390.0 0.3120 B.3477 0.000759 - 01346
ii0.¢ 6.4880 . 0.3200..  _'.0.3305 1 0.000643 0.333
410,80 0.4500 0.3280..- . .0.,3146 0.0660588 - 0,350
110.0 0.4200 0.3360 ... 0.2998 . . 0.0005i1 0.367 ...
410, 0 0.4300  0.3440 ... . 0.2860 ... 0.00045%  0.385 . . _
f10.0 0.8400 0.3520-, . 0.,27334 0.000399 0.403
410.0 B.4500- 0.3600 . 5. P42 0.0003%4____ 0D.424 .
440.0 0.45600 0.3680 0. 2499 8.0006345 0.440 -
140.0 0.4700° 0.3760 - 0.2394 0.000284 0,459
- R ] t -
©o430.0 D.48U0 0.3840 . .  0.2295 . 0.000254 0.479
1i0.0 0.4500 0.3920 ', 0.2203 n.00022 0,499 _
540.6 8.5000 u.aunn_ﬁr,“uﬂﬁziis___“__n.Uoozﬁz_n_wn,sau;ﬂm_h“
i10.0 B.%5100 °  0.4080 ° 0, 2033 0.000402 541
150.8 0.5260 ° 0.4166 0,1956 ... 0.000164 u.ﬁsa-
110.0 10,5300 - 0,4840 . "n 1883 0.000448 . -0.584
150,90 0.%400 0.4320 .. 1 0.4844 0.000434 0. 607
110.0 0H.8500 - n 4408 __.__ﬁ 1748, Qppoi2s  _0.629
£10.0 0.5600 | 0,4480 ,' D0.1686 0.000140° 652
. 110,0 B.5650 - o 4520 ... 70,4697 . 04 000485 0. 664
! .'I
v I N |
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TARLE ¥
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Xz

Faced on Crljxcul.T.ﬂétluo Force

Botton wldrh/D,pfh'

kr@ud; humber

TPGFTLU? Force
L Correct.x.on Factor
Rouc:hnc-.sr Coefficiant (NL_=0.025"

Lat NaM 00N , .
RUIR AL, DEVEL QP MENT PROJECT.
R GER DTN TERNAFLONAL INC e

¥

DESIGN OF QUARTENARY CANALS

SIDE SLOPE = 1 : 2

(b/d)=1.250 " - .,
(Fr) =0.160 )
() =0.280 % .
(CF) =0.840 " .0 L0

() - d (A)Ta vy (ﬁ/sec) s /m) . A (nh2)

.8 (L/sec) b

- 120.:0 0.3559  0.2047 , .o 4?56 §.001472 0,263
Tia30.,0 q.z?onn__"nia9aa{--A- N.4254 - 00048496 0.285-
120.0 0.3800 0:3040. . - iB.3995 . 0.061038 0.300

- 420.0 0.3900° 0.3420, ;- D.,3793 . .. 0.000903 -0.3%L6
120.0 D.4060 6.3200° . ".0.3606 . 0.000789 0.333
120.90 0. 4100 0.3286 . - 70.3432 0.0006%92 - 0,350
120.0 80,4200 0.33b0.._ - " 0.327% 0.0:00608 0.367
.420.0 0,4300 0.3440. - 0.31i28 2.000537 0,385
420,80 8.4400 6.3520° - 0,2988° .... 0.000475 . 0.403 -
120.0 0.4500 0.3600 - . 9.284% .  0.000424 . 0.421 .
120.0 80,4600 0.3680  0.2726 0.008037% B.448
i20.0 0.4700 .- 0. 37a&+___“_nhaaig”____,ﬂ‘nonzﬁﬁ 0,452
20,0 0.4300 0.3040 . '0.2504 0.000298 0.479
i20.0 - 0.4900 B.3928 0.2403" p.000267 D.499
£20.0 0.%060 0.40006. - 'p.2308 0.000248  0.520
120.0 6.5406 - 0.4880, , ' /0.221i8 02000216 0.541
1%0.0 0:5200. ... 0.4440 .. 0.P534 0.000225  0.562
126,06 8- 5300 0.4240 . "0.2054 " 0.000176 0.584 '
i20.0 0.5400 - 0.4320%. .. o 1978 §.0001599 20,607 -
12040 0.5500 0.4400 ”-"n 1907 0.000144 - 0,629
120.0 0.5600 0.4480° - . .0, 41840 €.000834 ~ 'eg.e52
120.0 0.5700 —.. B.4568. .  0./1776 - S0 000887 - D676
L20.0 0.5800. .0,4640 1 " . 0.1715" 0.000409 0,700,
120. 6 05650 0,46807" ", 18,1686 ‘B 000504 0.712

[ . 4
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“ LTI GR&TED RURAL, DEVELOPMENT PROJECT
l - LCID 8 WMERGER  IRNTERNATLONAL INC o .
‘ (SIGN OF BUARTENARY CANALS
l* . Raced on Critical Tractive Force
TORLE 3 - . SIDE SLOPE = { : 2
— e — iy ——
I' Bottom Width/Depth (b/d)=4.2%0 R
-Froude Number (Fr) =0,400 ;
) , Tractive Faorce (T) =0.200 - .
M. - iCorvection Factar (CFf) =0.840
" Roughness Coefficient (N)Y =0.0385
I 1 @ €1/sec) b (@) d (m) U m/sec) § ¢(a/m) A (wR) ’
I 130,40 0.369% . 0.2954 - . 0.4884  0,0014i9  '¢.284
. 130,0 0.3800. _0.3040 . [.4328 . 0.001218 0.300
‘ £20.0 0.3908 g.3120 8.02109 6.004060 0.5i6
l $30- D 0.4000 8,3200 0.3906 . 0.000926 0.333 - )
' 3400 0.4100-  0,3280 6,378 0.000812 0,350
- 130.0 H.,4200 0.3360 013943 0.000744 0.367-
l - 136.0 0.4300 _ 0.3440__ " §.%3B0_____ 8.000630__ 0.305
130.0 0.4400 6.3520 0, 3228 . 0,000557 - 0.40%.
, £30.,0 0., 4500 5.3600 0:308B6 ... 0.000494 _-0.42% . _
' £30.0 0.4600 6.3680 ... 0.2054..__ .0.000440 B0 a
- £30.0 0.4700 0.3760 0,2829 . 0.000392 0.659
130.0 0.4300 .. B.3840 B.2713 0.000350 0.472
I 130.0 8.4900 0.3920 6., 2603 - 0000314 0.499
130.0 0.5000 0.4008. §.2500 | 0.000282 0.5:0
l ©430.0 6.5100,  0.4080 - .. ;2403 .._ 0,000254  0.544
- . 130.0 8.5200 B,4160 0.2314 0.000229 b.567
- i%0.0 0.5300 ... 0.42408 . . 0.2225. _  0.000207 0,28
130.0 0.5400 0.4320 * ,0,2143 D.000487 0.6G7
l : 130.0 0.5500 - 0.4400 ... . 0.2066 ... .0.00086% 0.629
© 430, 0 .5600 0.4480 : . . 0.1993 .. 0,0001%% 0.652
l . .. 130.0 6.5700 - 0.4560, ', 0.1924 0,000440 8.676
- © 430,80 . 0.5800._ _D.4640_ " fi.4858 " 0.000i28 0 700
- 130.0. 0.5900 ° 0.4720 ., . 0.1795 . ¢.000447 0.724.
I' c130.0 0.6000 0.4800 . __. 054736 ... 0.0060307 . 0.749° _
' 120.0 0.6044 0.4833 809743 . 6.000103 0.759
I e S ey e ey e Atk a2 e e s e e et e e e vt ..:..'_...._.‘..l._._.’_.._._—-h-—u-.——-—--—---: ———————— i e
I ' FACE 42 -
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o £40,

3
*

:ﬂoitoﬁ:u;dth/ﬁep?h
Froudo

Nupher
Tractive Force

:Lorrec‘uon Factar
;Rouahness Coeff‘a.c.u.n't (N)

440,90
14,0
- :ia6.0
‘_ _1‘40.0

.140.,0
C440.0
. -3140,0
- "4140,0

i40.0

"140.,0
40,

140,
EYIE

oo D

440,
540,
140,
L sa0,
440,

ooo'o o

440,
140,
L lag,
S. 140,
R S L

cCooOoot

440.0
120.0 -

HUTY, 0,200 c 0w
SLEEY =0.8%40 L
"H.OES -.. "' .

b ¢#) d () U (n/sac) "S'(n/'ﬁ) ) ‘(m""):'
0.3824 " 0,3057 °, 0446%0 0001378 ¢ 0.304
0.3900°  9,312D. -n 4405  0.,005230.. - R.346:
0.4000 - 0.3200 - LARGT 6.001074  0.343
0.4100 0.3280 . 9_4004. 0.000942 0,350 .
0.4200 0.3360 - : - - 0.38(6 0.000828  0.347
0.4300 .  0,3440 . 0.3640 « 0.000734 0,385
0.4408 6.3520 yﬁh34/7 1.000644 .403
8.4500 0.3600 0.3324 0.000573 0,424
0.4500 - 0.3680 8.3184 . 0.0005i0 . 0.440

. ' . '
9.4700 - 0.3760. . 0%3D47 _. B.00045S° . 0.459 .
1. 4800 0.3040. .. 0,292% 8.000406 0.47%
B,4500 0.3920 128073 D. 000364 0. 4??-_&__““
6.S060 - 0.4000 012692 6.000327 0.520
G.5400 0.4080 0,258 0.000294 ° D,541
0.5300, "~ 0.4460 . - 12489 0.000265  0.562
0.5300 ; 0.4240° 4 . T.2396 0.000240 0.584
0.5408 _0.4320.55‘~; RINR L B00287. . Q.60 o
0.5500 . 0.4400, - "2E2S 0.000L97 © .0.629
0.5&00 0.4480 - .gn 2446, 0.600479 07652
0.5700 - D: 4560, : 2R7E. L 0.000162,  0.676-
0,500 1. 0.4440 “-.z;-a'°n01 . 06.000148 0,700
L.S5p8 - 1720, L gl49%4q, Uunizs__k_u TEAL_
0.6000 4200 : 7 p.l4870 0.000124. - 0,749 _
0-. %100 ‘ﬂ.ﬂBGQ ST RJRDEY L C0.0D0L13 n 774 Y
0.6200 - .0.4960 - | 00751 0.000104°  0.809 °
0.6272 .0 0.4978° © 04738 0.0U0102 0,805

N parcc (7
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& i~" l.ll\ L.
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0 ED UL,
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DFLIGN OF QL!ART;—:H(»‘:RY-, CANALS'

EBused -oh Critjcul'Jrucﬁfug Force

l’!\(]sjl

i S

SIDE SLOPE = & ¢ 2

- {b/dY=1,250

(Fry =0°.100




. N -

‘Roughness Coefficliant ANY._=0.025

L.t NaM OON

DESIGN OF RUARTENARY CANALS
Eased on Criticalﬂrdc,’r:_.:we Force

5 B S

SIrg SLOPE = & 3 2

TN 'T':IEEI GRATED RURAL., DEVELOPMENT PROIECT
LIS EEIRGER INTERNAT LONAL

TARLE 2

Bottom-Width/Dapth (b/d)=1.250
‘Frioude Number (Fr) =8.400.
Tractive Force (T) =0.200
.LLurrection Facior (C¥) =0.840

0. C1/sec) b (m) d {m) VU (m/sec) S (n/md A (a’2) .
450, 0 0.3%4%" 0.3156 04635 0.001328 £.324
£50.0 0.4600. __B.3200_ __B.4RAZ-_ 0.004R33____ 0.333___
£50.0 8.4400  0.3280 L0 4P 0 0.,001iuB1 0.358 - -
150.0 0.4200 0.3360 e,:4038 . 0.00095% 0,367 .
150.0. 0,4300  0,3440 .0.3960 ©  0.0600839 - 0.385
150. 8 0.4480 ' 08,3520 0..37285, D, 0080742 0.403
150.0 0.4500. 03600 0.Z54% £.06006%8 0.424 .
150.0 B.4600 0.3680 0. 34080 0.00058S 0.440
£50.0 6.4700  .0.37608 < 8:.3265 .. 0.000522 0.4%9 .. .
150.0 0.4B80C 0.3840 0.3430 .. 0.000466 0.479 -
150.0 0.4900 0.3920° . 0.3004 6.000448 0.499
150.0 N.S000 . Q.ARDD . 0.RBBS. . 0.00037S__ . 0.%520 .
i50.0 6.%100 0.4080 0.R773 0,000338 0.541
150.0 0.5200 8.4460 0,2667 . 0,000304 0,552
150, 0 8.5308 . 0.4240 0:2567 . 0.000275  0.584
150.0 0.5408 - 06,4320 8.2473 0.003249 0.607
150 .0 0.5500. ... 6.4400 . . 0,2384 _ _ 0.000826... 0.629
150,06 0.5600 0.4480" 8:23008  ° 0.00020S 0.652
150.0 0.S700 . 8.4%60 '..-.0,2220 0.000187 #.676
_s4%0.0 . 0.S800 0 0.4640 0.2444 . 0:000%70 0.700
;i%0.0 6.570¢ 60,4720 | 0, 2072 0008455 0.724
. 150, 0 0.46800 .. N.4800 '~ 0.2003 _0.9000442 ___ 0,742 _
$150.0 0.6100 ©° 0.4880 6.1£938. - . 0.080130 0.774
150.90 C.6206 . D,4940 0,487 . 0.000149 0.800
iun.0 0.6340 0.5040 . ;offgiﬁ,. .. 0. 0DCE09 0.826
150, 0 0.6397 0.5417 . 0.4763 0.300404 0.8514
' . PACT {4



I . AM NaM (00N '. .
DNTEGRATED RURAL DIEVEL QP ME RO T EICY
I COL LI € EREDIR GSEIRL. . LMY ED R NGO L_u_lmzu_ CENE L
a DESICN OF QUARTENARY -CANALS
i Bagsed on Critical Trut:*cue, Foerce
l ' TARLE -3 SIDE SLOPE = § 1 2
I Bottam-Width/Depth (h/d)=1. 250 ‘.
Froude 'Nuuber (Fr) =0.100 L
" ° Tractive Force €Ty, =0.280 ' .
I_ . Correccrion Factor (Cf) =0.840 . ‘
Revaghness Coefficiant. (M):_.=R. 025 L. —
I : B (1/sec) b (e) d () U (m/sm:) ) S'E(H/.vz) A (a"2). .
- 160,90 t.4064 0,3254 0088 0 8.001289 6.344
I . 140,08 ¢.4208. .. 0. X360 - B 4361 - 0,.004082 . 0,347
160,90 9.4330 6.3440° 0 AL60 0,0600954 -G, 385
. © 40,0 . B.44¢0° 6.3520 .. D0.3973 . 0.000844 0,40%
I _ 160.0 0.4500 6.3600 . 0,3799 . 0.000749 0.421
: 160,0 B.4680 © ~ 9.3480 CBL363% 8.000666 .40
160,08 0.4700...0.37608 - 0. F482 __ 0.000524 0.452
I : 160.0 0.48060 . 0.3840 ° ° " 0.333% 0.000531 B.479 .
160.0 0.4900  8.3920 ' 0.3204 . . 0.008475 . 6.497 . _ _
I ' £60.0 &.5008 0.4000 . ©0.3677 .._ 0.000427 . ©.520
, 1600 8.5460 0.4088° | 0.2957 0.000384 0.541
. 160.,0 B.5800 ._-0.43867 -+ 0.2R45 0.0D0346_. 0,562
160,06 0.5300 °  0.4P4. .0.27/38 0.000343 0.58
160,0 0.54080 0.4320 0.24638 . p.000283 0.607
160,10 0.5500 R.4400 -  0.2543 .. 0.000257 B, &3¢
I $60.0 8.5600  0.4280 10,2453 0.000233  p.6u2
. £60.0 0.5700 . - o.m:s&n._'__-__n,,ahsaa__-___ . 5.000242_ 0.676 _
- 160.0 0.5&RT 0.4640 . pJ2Ry7 - §,0003197 0.700 -
I 160,90 0.3960 0.4720 ¢ U.f_”il} . 0.0080477 0,.24
160, 0 G.6008 . 0.4800 0. “113? 0.000%6% 0.74%
1600, 0.6880 0.4880 L L2067 - 0.6004145 6.774
I L 160.0 0.6200.0. . u.@%uh_h_.__n on0f o 0.000536_ 0,800
160.0 6.6300 - 0.%040 0.1938, 0.000¢:%  0.826
: 160, 0. 0.6460 T 0.5420 0. 18/‘3 - 0.0001i4 0,852
I LL0.C . 0.6500 . u.szan Colelaeee L n..uvg'ios‘ 0.87%
: L1600 0.6564 6.52%% 0, 1'79 080500 0.896 .
I ) - Y - £
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DERICN OF DUARTENARY CHNALS
Faeed on Criticdl!Tractive Force

TATLE 3 SIDE SLOPE = &

‘Bartrom Ridth/Depih - (b/d)=1.25%0 -
F1.vde Number (Fr} =0.41840 : X
Tractive Force (T) =0.&9% '
Correction Factar (CfYy =0.8B40

Ruwochngss Coeffrcrent (N =0.025

B (1/sec) b (nY o md cn;shr> ' S (u/m) A (nh2Y
170.0 D.4579  0,%-°43 s 4679 0.004254 8,363
L 170,08 8,4300 . 0,3340. . .r 10,2420 L DB0A077 03
$70.0" 0.4400 0.35230 L ARRE 0.000953 0. 4%?
170.0 0,4500 D.3480 . 6.4036 _ .. 0.,00084% 0, 421
170.8 ¢.46%9 0.3688 03863 ¢ 0.008752 6,440
470.0 A700 1 B a760 043750 DL 0N06TD 0,459
170.90 0.4800 . 0.3848 N,3547  0.0080599 0,472
170.0 0.4900 0.3920 0.3404 - 0.900537 6,499
170.0 8.5000 8.4000¢ ' 03269 . . 0.0600482 0,524
178, 0 6.5100 0.4080 03542 . D.00D434 G.544 -
170.0 0.%200 0.4560 0.3023 0.0003%4 0.562
170, 0 0.S300 0.4240 . B./2940___ _ D.DOOBSZI___ 0.5%94 _
470.0 0.5%400 8.,4320 0.2803 6.006320 0.607
170.0 0.5500 G.4400 n.2782 . 0.000290 0.L79
$76.0 6.5600 0.4-80 p:éaué 0.000263 0.652
1700 D.57006 - 0,4550 It 92546 D.00U240 0.676
“470,0 0.SRO6  ° 0.4640.___.__-0.24306__ __ §.000248._ __0.700 _ _ . __.
170.0 0.590L . D.avR0 - B.2348 0.000499 0,724,
170.0 0.60800 - 0.4800 .8, 22730 p.o004i82 6,749
40,0 0.6400  0.,4880 0 2196 - 0.0p0L6Y 0,774
1700 2. 6200 0.4960 ﬁ;?& ) 0.060153 0.800
478.0 0.¢/300 0.5940__mﬁ;nﬂ 2059 0.000¢40_ 0.8 _
70,0 b.,aa0 0.5:20 0. 5991 . 0.000529 0.8%2.
L1700 0.6500 o.s2e0 b, 1934 . 0.,000459 1,879
470.0 66600  0.5280 -w0.4876 6.000540  0:906
4700 0.6,00 ~ 0.S360 , .0/i821 6.00010% 0,934
17.0.0 0,425 B.5X00 _ ... . %, iauzn____ i, UﬁGOQQ"“H_U_QQi_;M_ -
' PACE {&
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TARLE 3

Fottom Width/Depth '
Froude Mumbor
Tractive Force
Correction Factor

J O3 2
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DESICN OF QUhRTENARY CANALS
Eased on Criticel Tractive Force

(]E]N
L.CyR MEINT
BNCTED RN@:IZIGNP‘-\L.-.I f 3V ¥ GOSN

PR CIIET

SIDE SLOPE = 4 : &

(h/d)=1.250
(Fr) =8.400
(TY =0.200.
(CF) =0.840

Roughnées Loefiicient (Hi. =0.028

L@ (1/5e0) e d(w)” ' 'u”<n/s¢c> S w/m) A (atR)
46. ) 23?1 &.3433 ‘0. 4700 0.0042 8., 10
180.0 0.4:00 — .0,3520 _ _0.44%0. _ﬁkﬁﬂlﬂéﬁ L83
180. 0.4500 0.3600 «  06.4275 8. 000948 0,421
180, 0 0.4600 2.3680. 0L 4080 . eaoef" 0440
§80.0 0.47090 0.3760 'g,3918 0.000754 0,459
180-. 0 §.4700 0. 3840 . 0.3756 B.UG06T2 0.479
L1600 8.4903 . . 0.3928 B.A6DA ___ 0,000502  0.497_
160,07 u.5600 0.46007 V0. 3462 ‘0.000540 0.%3u
180,06 0.5£08 6.40L8 0.3327 _ 0.00%486 B.ut
180.9 0,520 D.44&0 - . T B.3288 . 0.000438 B.T6R L.
£80.0 6.5360 0.4240 . 0.3081 0.600396 0. Sh4
1906.9 0.54008 ... 3.4320 L 0.294R8 0.000358____ 0. vl
180.0 0.5530 0.4400 0.206% 0.000325 0. o9
188.0 0.5400 0.4488 0.,2760 0.000295 0,657
£80.0 0.5760 6.4568 0.,2664 0.060026% 0.&676
1649.0 0.5800 0.a540 0.2%72 0.,000245 0.70¢
£84.0 B.5908. ... 8.4720.._ 1 0.24B84 0.000223__ _0.724 _ _ _
180.0 0,600 0.4800 0.2404 0.000204 b.749
180.0 G.6400 6 .AB30 . 0.,2326 0.000187 0.774
£00.0 0;6200  0.4968 , 0 0.225% 0.0006472  0.800
16Y.0 8.6300 6.5040 .. 0.2180 0.000157 §.826
i16.0 0‘64u0.n_nﬂ.51aah;;.+;n‘2113___*__ﬁ1300145__m_8.BSE_N___
$80.0 0,6508 209 Fo0,2048 0.000133 6.879
180.0 0.6600 "ﬂaa : .0.1987 . 0.600423 0.906
£80.0 0.6700 0.5%60 - ° .. 0.4528 0.060413 « 0.934
480.0 §.6800 B440 0, 4872 0.040405 0.962
$30, 0 0.LB00  ..0.S504. . L GL4628 000009805905 .
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DESIGN OF QUARTENARY. CANALS
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Eased on Critical Tractive Force
TAKLE.3 ! SIDE SLOPE = & : 2
. Rettnm Width/DPapth (b/c)y=1,258
"« Froude Number (Fr) =0,409 '
Tractive Force (Ty» =8.200
. Correctien Facter (CFy =0.848 "
~ Roughness Cpefificient (H)-=08.025% - ,
'R (1/sec) b (m3. d (). U (n/mvc) L8 (/) LA (n22)
£90.0 0.4399  U.3520 f b 4720 0.0e5¢%2 0,403
150,80 0.458%. — . 8.3400 Mn.4nLE 0. ﬁﬁiﬂfh___ﬁl s
190,90 6.4600 0.3586 - ‘G 4317 0,000939 LA40 :
190.6 0.4708 £,3760 . K ﬁ'413§ 0.000EE7 .cﬁﬁs¢
190.0 1.4808 £.3840 * q 3965 0,000748 @, .79
190,60 B.4Y00  ©,3926° oL I88Y 0. 6006YS 8,199
190.0 0.5080—— . L.4000 _0:.25634, n:egos02 8. -2g
190, 0 0.5400 p.2080 D035 £.060542 AT
190.8 0.5208 - £.4262 L0278 g.000488 0.562 . . ..
190.0 0.5300 8.424% 0.  0.32S2 ... 0.00044%i_. 0.884 __
190.9 0.54p4 0.4320 0.3433 0:00039% 0.607
196.0 0.5500 ..o -0.4400 .2 $.3020____ H.000352 0. 629 —
£90.0 6.5600 8.4480 . 0.2913 0.,'000329 0.452
198, 0 8.5700 4550 0. 2842 0.000299 0. 578
190,0 L.SE00 0.48040 . 0.2745 " 0.600273 . 0,790
190.0 0.5900 - ©.4720 - . 0., 262 0.600249 6.724
190.0 0.6000. ... B.4800 _ 0. 2537 p.gag228_ 0.vAP.
$90.,0 0.6300 ¢.4880 02455 0. 000208 0.774
£90.0 0,620" 8.4968 6.237% 0.000191 0.803
£90.0 0.6368°°  ©0.5040 'o'bsz 0.000i7S 0,824
190.0 0.6400 0.5424 ' 0.,2230 8.0604561 O
- 170,80 0.6500. . P.5208 025620 o G.800849 - 0. 8V2 -
L 490.0 G.e600 ¢.5080 2697 6.000137 0,966
£90.0 0.67069 5.5360 0 “055 B.000126 L.734
L4900 0.6800- . 0,5440 0,.4975 0.060417  0.962
© 190,80 6.6900.  6.5%20 ° ' 0. 1949 0.060%08 ¢.990 .
190.0 0.7020..-. 0.5600.. = 6.4864 0. 006106 . i¢919____,._
18,0 0.7631 0.5625 B, 1848 0.0000%E 028
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DESICN OF QAUARTENARY . CANﬁLS
Bagsed on Critical jrqcylva Force
TABLE 3 : SIDE SLOPE = 4 & 2
Houttem Wid+h/Depth (h/d)=4.258
Froude Nunbear (Fr) =0,104
Tractive Force (T) =8.201
Corfrectien Fagtor (CFf) =0.8410
"Rovghness Ceefiiceent (M) .=0.825 -
© 8 (1 /sec) (e d tmdy LV (A/seed S (n/%) A (nr2) )
- 2 e £ e 7 2 e e e e .._._._._.,........2....-........'.4._...:;.'...:-.._...-_-‘. ——————————————————— =
C L 200.0 g.,4505 0.3&02 - 014738 0.0041143 0.422
La00.0 0.4600 D.3680. A4 n.0pi040 4410
J200.0 B.4700 0.37680 LB ALRE g.eo09a8 0,459
286.0 B.4806 G.3840 6.%173% p.0oeB2? 0.479
' 200.0 G.A%00 0.3528 C 0. 4005 6.000743 0. 459
200.8 0.5680 0.4008 C GL3B46 0 DJUD06E7 BiSRU.
- 200.0 8.5:28 .. .G.4088 Lﬂ Z697__l0.000600 . 0. 541
200.0 0.5+00-  G.,4160 g- B.5558 0.00054% 8,562
L200.0 0.5300 0.4240 . . ﬂ 3425 . 3. 000489 _°0,584 . ..
200.0 0.5400 0.4320] w:.:0,32 L. 7B.00C442 0,607 (L . .
208.0 0.5500 G.4408" e 3179- 8.,00040% L.629
‘208.0 £.5400 0. 244l fi306k AL000364. G &S0
280.0 0.5790 0.4568 0.,2959 6.000332 0,676
200. 8 0.5L00 0.4640 0.28%8 0.000302 .. 0,700 .
. 1200.0 0.5900 0.4728 "0.27&° ... 0.000274 8,724
"200.90 0.6000 &.4B00 02671 0.0002%2 D,V a9
200.0 8.6104 . . 0.40810 3.25944r 6.00023% __ 0.7,4.__
200.0 0.6200 0.4960 ' b, 2501 0.000242 0.B0Y
200.0 8.6360 0,5043 - 0.2423 _  0.000474 0,826
200.0 0.6400 0.5428  « _.0,2348 __ 0.000£79% 0,852
260.0 0.6500 0.5200 « 7 08276 0.000565 8.879
289, 0 0.6600 _. 0.S28EI_1  0.2207 L0004SR. 0, 06
200.0 0.6700 0.5340 0. 2142 0.000540 0.934
.200.0 §.6800 B.5440 ... 0ROV .. D.0D0L2Y 0,962 "
260.0 0.6900  0.5%528° 0,2020 ... 0.00CiR0  9.990
“U3.0 0.7000 D.5608 01962 D.08B111 1.049
200.0 6.7i00 ﬂ.SbBﬁ__%m_ 19u2~_7__j 800103 1,042 -
2000 0.7177 0.5744{ ° ¢ B 1867 D.ODUODSY 1,074
PAGE 49
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" Bottor Width/Depth

Fi-oude Number

_jTrGL11ue Forge
. Correction Factor

RJUGhﬁvaa Cooféick

.S 2100
L. 240,06
216,90 .

o200
.0 Ri0L 0
210,90

o e I e

[T L e
fr)

VISRV AT VIS

fanRon Y an B s 8 o]

forgtapa M
el S N ]

o s;bé
(§/d)=1.250 -
(FrFY =y.468° -
(fy . =0.200 "
(C£) =0.840 3
ant (M) =002 i
b (M) a W (n/sec) S (r/n) A (a*2) i
0.4607 6.3686 . - 0.4755 0 901137 0,442
B.4780 . _B.37A0 .. 8.4S70 _ _  D./004023 D59
B.4800 0.3840 0,4302 0.660944 0.479-
0.4900 0.3928 34205 0.0DLRLY 6. 499
0.5000 0.4000 0.4038" 8.900735  0.520
B.5100  0.40806  : 0.3882 0.000662 D544
0.5200  _0.4460  __ @.Z7X:_ 0. 000597 0,562
6.53%0 °  0.4240 - . 0.3%04 D, 000539 0.594
0.5400°  0.4320 0.3462 . 0.000488 0.607 . i,
0.S500° . 0,440 ,‘c.,gﬂézza 6. o00442 - 0.629.
.5600 6.4480 L 8,3219 0.000402 0,652
0.5700 - _ N.4560 0,307 0.0003%66 S
0.5000 0. 4640 -u.:ani 0.000333 0.70%
80,5900 0-4720-*,5=. 0/, 2900 §.000304 . B.72°-
0.6000°  g.4BRO ! . 02804 . 0.000278 6,747 .
0.6i00. . 0.4880 0.2713 . 0.008255 0,774
B.6200. .. 0.4960 ':__ paZa 0. 000233 0,000
6.6268 . §.5040 - 0,2344 -0,800214 - 0.826°
0.6400..° 0.5120  0,24065 2.006L97  0.352-
0.5500 ° 0.52¢8 -,-dlé3%ﬁ p.b00isr 6,879
0.6600°  6,5280 ., 0.2348 L6.B0046Y.  0.906
-0.5?03.__w34536a MPRA% _ 0000854 0.934_ . -
0.68006° 0.5440 ' . 0.2483 0.000443 0.962
0.6900 0.S520 0 0, 2121 0.050432 - 0.990, .
0.7600 0.5600 2060 0.000822 1,019
0.7100  0.5680 0.2003 0.0004i3  %.049.
C.7208 __.0.5760 _ . _.0,1948 B.0G0805 _1.078 o
0.7380 0.58440 01655 0.000098 1. 408
0.7318 0.505% 0,885 0.000096 5,114
.;I . .
_- e — ; 7 L —_—— [ —
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DESIGN OF QUARTENARY CANALS
Based on Cri?;cul Thuc?iue Force
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DLSIGN OF uJaPTENnRV CANALS
Based on Criticdal: iFﬂQ?LUL Fo:ce
TARLE 3 : R }E SIDE'SLOPE = § : 2
: . - N . _ . _'____"' Soe, . .
ordom Width/Depth . - (b/d)=1.350 o .
Troude- Niumbar’ (Fr) =0.100 .~ -~ = :
Yractive Ferce 1y -o.200 -
Lurrection Facier ACFy =D.Bag LT
"‘Réughniess Coefflicrent (M) =0.025. 5. " -
a (1/5gcY b (w) g (myo e <m/ ec> 5 tnlad. =‘A;(a»n> .
520 .0 0.4707.  0.376s fn 4/73 . 0.00444i3 . 0.46i .-
220.0 B.4€00 ...0.3BAR - 04594 BL0OLD03 0,479
. 220 .0 0.4900;  0.3920 04405, ©0.000899. 0.499
220.,0° 0.5040 0,4000 H;G 4234, 0. 060807 B.520 . _ -
228 .0 0.5100 0.4080 - .-0.4065 0.000726 . 0.%44
220.0 8.5208 6.4460. C L0, E9AE D:0D065S B.562
220.0- 0.830G0 0.4244 ., 376G 0..00059.8 0..56:1
229.0 6.5400 - 0.4320 ‘913627 0.900535 0.607
220.0 0.5500 - 0.4400 0:.3497 _.. . 0.0804B5 . 0.629 _.-. _
Nl 0.5600 .  0.4480 64,3373 ... 0.00044% . . 0.652 . .. _
220.0 6.5700 . 0.4560 0..3255 0.000401 0.5676,
220.0 B.SEOB . 0.464R0_. . .B,3144____ _0,000366.___0.700.__
224.0 6.5900 6.4720 .6.3038 0.000334 6.724 .
. 220.¢ 0.6080 - D.4800 ... 2958 0.000305 . 0.749 2
220 .0 0.6100 . 9.4880;.5..' 2842 . .. 0.00.0279 0.774 .
220, 0 0.62060 - 0.49&0 T erse 0000256 - 01800 .
L220.0 0.6380 - 5044 025488, 00008235 0uLBRL -0
o S2nu.0 0.6400 n.diau U nsqh o D.00286 0.852,
: 220.0 © . 0.6500 0.5206 2503, . 6.000199 0.879 .
220.10. 8.6600 sagn . _o'ﬂ4ﬁﬁ 3.000484  C0:904
220.0 . 0.6700 1 0.53s0 {836 . - 0.,000469 0;9344:
220.0 8.6800 ©- .6.5440.- . 0.EERZ_ - G.0001S7 . 6.9620
oRR0.0 0.6900 ~ 0.5520 y-,qtﬂazz_ . 0.000145.  0.990
P1220.0 0.7080 [ D.5&00 “;;:“n 615? - 0.00B134 1,089 -,
H - ‘ . T ' v . . L .- .o . \
L 220,86 0.74G0 . 0.5680 Y Ln99 0.600{24 1,049 -\
220,08, 0.7200 | 0.5760 0,040, 0080485 - 1,078 \
ka0, g 0.7368 -  0.5840 . BL9AS o 0. 000807 4,408 - %
ST RR0LD n,7400 0.5920 L 8,1732 0.000100-  £.339 "
CUR20.0 0,745% 0.5964 6, 190 0.000096 1,156
. L
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DE¢IPN OF QUAR TFNAQY CAN&LQ

o g o seem

(brd)=1.250"

fn 3d on Critigal: TrccTLUL FDPCL

-
H
N 1

SIDE SLORE = & i 2

o wFErovilé Nunmlser (Fr) =p.14D
+ . Tractive Force (T =8,200 .
Corradtion Facter (C+y =u.R48 ;L
Roughness Coafficient (MI__:0.0235 : .
8 (1/sec) b {md d () v (M/ﬁec) S (u/M) A (i5°2)
230.0 0.4805 0.3344 0. 478“ a 8.00409% 0. 484
2730.8 B.A900..... 0 3P20 D, 460 D.D00RE2 D.499
230.6 8.5080 0.4000 0, 443 0.000882 ¢.520
230.0 0.5400 8.4080 ﬁ;azsi ae - 0.0007%94 ¢.544
T 230.0 ¢.5200 0.4350 ~ . . 0,/40B% B.000746 6.562
.. 230.0 8,530 9,404 0., 3937 3.000644 0,584 .
L s 230,00 £.54080 ___uhazaﬂ_;u_#_ﬁﬂ¢3QL__;___ﬁJgaﬂsas, 9.607
C 1.0 23D0.0 0,556 §.4400 - 0 0,345 n.0e853¢ 0.629°
S e 23040 6.5600 64580 . . a 3Sﬂs' L. 0.00GA82.  £.652. .. .
230.0 0.85780° 0.,4560. u‘.n.zauz _... D.DDD439 0,674 ..
- 27840 0,5800 0.4&40 03287 0.000400 - - 6,780 .
S &%n.0 0.590R..—.0.4720 §.3477 S LL00036% __D.7BA - -
230.9 0.6000 . 06,4800 -V '.'0,,3072 0.,000334 6.74%
238.0 0.610u .  G.4880 .0 9.297 . 0.00030% B.77%.
220.0 0.620Y . 0.496% o 2877 o . c;boneea C.600
230.0 0.6303 n.5n40 L0, R7BL 0.0082 t.826
240.0 0.6408 . 0. ridﬂ___*__ﬁ 07nua_¢_,_n ﬂouhuﬁ 0.RB52 _
239.0. ¢.eSed 0.5260 Pui7 ©0.,000248 0,879
" 230.0 0.66u0 0.5235 . 2838 X ~0.000204 0.506
230.0 0.6700 - 0.%360 2A63 D.00018S ¢.934
2300 0.6800 60,5449 " : 0 2394 0.000i7% 0.968
230.9 0.6900.1.0.9820 -« .0.232%% - . 0,000458 0,990
220.0 b.7000 0.5600 -'fq,EES? 0.000447 £.019
230.0 00,7400 0. S6G9 02494 0.000436 4,049
230.0 0,726 0.5760 | . 0.2433 0.000i25 1.0v0
230.0 5.7300° . 0.SBaD 02075 §.000547 1.408
220,06 B.7400 .. 0.59%2 _*_m__&.hﬁiﬁ__ 000409 138
230.1 0.7500 0.6000 "0, 1966 0.000104 1,470
220.40 0.7589 0.6071 d (1920 5.060095 i, 199
- — ] e e e e e e e
i, S
: . Barg 23 .-
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; ESIGN OF QUARTENARYCANALS . ' '
' Elrzk“eci ‘on Critical TrazYive Force .
. ThBLE 3 S SRR . SIDE'SLOPE = 4 : 2
Bottom Width/Depth . (h/d)=i,252
Froude ‘Number C(FrY =0.400° .-,
- Tractive Force . ATY -=8.200 Tt -
“Corréction Factor (CF) =0.840 - T T
RoL}uwess Coeffigiant (M) _=8.035-
@ (1/sec) b (@) d (w) Y (ﬂ/sec) S /) A (et
YT ¢.4900 '. 0.3920° g”. 0:4p05  0.00i069 0.499
D245, 0 8.5609 . 0.4000. .. L.0.ABES. __ 0.000980_ 0.520
S -240.86 - 0.55060 1, D.46B0 .. 0.4436 0.000868 . 0,548
: . "240.0 D.SR00 n.aqan-'u_ C0.A4267° 0 0:0RETTY . 0,562
St avzan,g 0 9.B300 0 0.4240 .U 0.A408 0 0.090784 0 0194
Dot s248.00 0 D.%400 ) D,4320 0,3957 7 . 5.000637 01687
: 240,08 . 0.SS008 ... 44£ﬂ__n,_ﬂ wdgsa_ 0.000578 _ 0.62%
24,0 B.S400 .° 0.4480 . -+ Ou3&79 - . 0.00052S 0 657,
240,86 - 8.5700 . 0.4568 . - 0 3551, -_"_.u.ap3427 C 6 6TE
-1 D o.saﬁa’,‘ 0.4640., n H4Rd. .. . 0.0D0435° .. 0.700
' 240.0 - 0.8S908 . 6.4720 .. 0,3345. - 0.000397 - 0.724
| 240.0  0.6000 - 0.a800 _ 0 0.3205- . 0,0D0363. __0,74¢
' 240.0 0.6500 * 0.4880-- ; 0. 3i04 0.0.00333 8:774
£ 240.0 - 7 9.6300  0.4780 :‘1‘ 6. 309° 0.00030% 0.6¢6 -
24000 6.6300  C0.5040 0 °9ux . .. 0.000280 {.826 .
t- 240,08 . 0.6400  -0.5120 . 02817 8.000257 .82
' 240.0 .. 0.6%508 . 08200 0.2734 ____ §.000230___0.874_
240,0 - 0.6680 - 0,288 . 0,649 8.000248 B.506
248.0 G.6780 . 0.5360 . 0.2570 .~ 0,000202 0,934
243.0 0.6800 6.5440. - 0.P249% 0.000186 6.962"
240.0 0.6960 0.5520° *- " 0.2424 0.000172 0.990
. 240.0 0.7000 ._0.54680 - ‘_mn:gsss_#*_ﬂhuhDQOieﬁ 1.049
T.o. T 240.0 §.7100 - 0.5680 - 2289 0.000148 4.049
L 0.7200 - 0.5760 .0 0. 222& . 0.000437 . t.078
LBau.0 | 0.7300 . 0.584G .. 0.2865 - 0.000428  4.508
- 240.0 - 0.7400 0.5928 - 0.2407 2.000149 1,139
.240.0 0.7506 ..6.6088 - . ¢.2605% g.po0Lgn 5.7 S _
249 .0 0.7600 C.6080 +g.1998 . 1 0.000103 - £:201
. 240.0, 6.7700° © 0.6160 - . 0% r946;, . 0.000096 4,233
$240.0 0.7720  0.6376 . 0.4936° © 0.000095 1,240
el Tl © PArE P
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DESIGN QF GIUG‘;RT"NGRY CANQLS
Basad on Cr;t;;al Tractive. Force

D TASLE 3 SR T SIDE -SLOPE = 41 -2 -
E .1 Boxtos Widths/Depin - (brdy=t,2%0 - . .
-. - Froude Number (Fr) =0.,400 '
: _‘TPGCTLUE Force (T =0.200 -,
I .Lor réction Factar C O {{F) =3.840
. Roughness Coefficient (N) . =0.025 .1
I ST Bfd/sen) b (m) d () - Y (n/sec) 8 (n/8) A (n*2)
I 256.0 8.4993 0.399% , g--a020 ‘ 0,001049 - 0,549
250.0 8,5400. . __f,408B0L - L UL 4624 0000938 p.oAL -
250.0 §.5208 80,4560 . . ' 0..4445 0.000845 0.562
250,80 28,5300 0.1:40 + ' - 0.4279 ' . 0.000764 . .0.S84. _.
- , - 250.0 06,5400 - 0,4320 . . Q.,4422 B.0006%1 0.607
. © R%0.0 CB.5500 0 5.A440D O . Di3V73 0.060627 B.629.
i AR . 250.0 8.5620 __0.4480 ,ﬁA_.auz_*__ﬂdlaunsw 0652
3 2s0.0 6.5700 ©  0.4560 [ . 0399 T . 0000548 - B.676]
. _ 250.0 8,5800 °  0.4648 . 0, _31,'/3 ... DuBORaRT2 _: 8.706, -
l . -7 P%0.8 0.5960- 8,472, 5\ a{w{ss S . BLB0BA3L. T B.7RET . L L
U 250: 0 0.6000 . G.4R80 7 8.3539 D 0:000394 © 5.749
250.0 n 6100 {L.41-3804_______!1-43'3'&[1;._____;._[},‘:0B-G;Kéi - B.724.
l 250.0 . L6200 LARLG N 0.3827 b.0003%3L . 0.B0G.
250.0. G 6300 .0'.5041} AERDUI (D 1< B u 000034 0. E:-~"6
I SERRE-T{: I b.6am0 . 0.512§ . PuzYIA . 0 000279 - 0.B52-
‘ %, 2s50,0 0.6500: 0.3200 - . D.EB4S 0000257, 0.879
... 250.0 0.6600 00 QL8280 1 _+8.07589 _0.0068R237____0.906 .
- A1 I | B 0.67088 ©  0.5368 1 . U.2677 0.000219 0.934
; © L 250.0¢ 0.6&u 134 0.5440 ) - Q0R%99 . . 0.000202 . 0,962
. 2%50.0° 0.6%06.  0.5520. .. . R,252% “0.000187 . B.990
i 2%0.0 0.7000 0.5600 ", 0.2453, 0.000473 £.049
2590.,0 0.7100... .0,5&8B0 L. BE84_ L 0LD00%04 L. 449 ——
2%0,0 ¢.7200 0.5760 | 0.2319 0.000449 1.078
l 1 2%50.0 %, 7300 p.5340 .. 0.2295° ... 0.000138 1,108
: . o ‘
258.,0 0.7400. 0.5920 |  0,219§ 0.0080129" 1,449
., 250,0 D.7500 0.6000, -, T0.2437 0.000820 1,470
l L 250.0. 0.7608. ... 0,46080 . _.G.208% " 0.800842 4. 208 .
T 250,80 0.,7700 - 0,660 | 0.2027 0.000464 1.23%
. .250.0 0.7800 0.6240 ' . 0.E976 - 8.080097 - 4.265 -
I DN o] I 0.7847 - 0.6277 ,,','0:‘.’1952 : 0.000094 1288
- _' 'll. !“'_.
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' R PACE, 24
v “a i
IR Yo
) ..' 'I-' }
v


http:PACE~.24

]

(1L

[y = Ly 4
a "

oy
‘

Iy

# tmtam,
L A ]
R 3 -
- ¥
U

L

. ‘
’

!

l héT k: (:l%rﬁ TE
S 1 00 W I o S

-,Butfon u;dth/nop?n'

Froude Nuomber
TPGCTLL& Force
CGTPECllOH Facztor
Rbughness Coeffuici

1@ (1/see)

T e g g s s b At S

LM NﬁM UUN SR
RUNM W i UPMkNleuwltr
thR‘JNThMN&JLmﬁﬁL_LhLWW

&
I<§

DCSIGN DF UUARTENARY CANALS
qu;d oh CPL?lCQl Tractiva Force'

L

2. .

N SIDE SLOPE = & 1
(b/dr=1.250" T
'(F?r) :":0-1(].0 ] ‘.I'
(T) =0.200.. . -
(67) =0.840 B
ent (N)..=0.025 - .
b (m) d (m) U'(M/sac) 8 (msed A (w2
0.5085  0.4068 -'6, 4835 4.001024 - 6.538.
D.5238 D.416D D, A623 N.000954 0,562
0.5300  0:4240 5,4450 0.000826  0.584
0, 5407 0.4320 - -+ B.4287 ... 0.000748 . - 0.607
0.8568  0,4400" ©  0.4432 ¢.008678 . . 0,629
0.$500  0.4480.° - T.3984 B.0006i6 0,452
0.5700  0.4560 . 0,384y 0. 000S6D 0676
6.5800  "0.4640. ':° ,0,3716 0.0005L4 D 759
0.5900  0.47207 .. '0.3594 . . .€.000456 ... Q.74 _ .
S T .
0.6000  0.2800° i Di3ayz . . .0.000426.. . 0.74% _ .
06100  0.4880 T ."0,3359 0, 000390 - @.77% .
p.bRON _n.q?an;.J__ﬁﬁ 225 0.0600358 ___0.BEQ —
0.6300 . 0:5040 .. Q. 3149. T 0.000329 . 0.026
0.6400  6.5120°. -‘u szl 1 0.000302 1 0.8NR
0.65000  0.5200 959 ‘0.000278  0.879 :
0.66L0  0.5280. _,.“n .2870 .6.000256. 0,906
L6708 053407 GLafiP7ES . i W.DOORIZ 0.9ud
0:6800 . 0.5440 ' -, 0.2783 . 0.0002%9 - 0,96
0.6900°  0.5520 :-'-;®.26°5 _ 0 0.000202 - 0,990
0:7800 .  0.56800 ... 0uESSL . .0.0004B7 .. £.049
0.7100  0.S6B0- .. U0.2a80 :  0.000474 . £.049
8.7200 0.5750 . .. 0,241 0000464 " 4,078 -
0.7300 .  0.5840°.' :0.2346 0. 000£50  4.108
0.7408  0.592 .03 2283 0000439  £.439
8.7508  0.6G00 "fo 2222 0.000130  4.170
B.75600 0.s6082, .Lisa 0.00012% L2014
0.7706.  0.6160 . 0.2408 0, 000443__ _4.233___
5.7800  0.6240 .  0.2055 D.000105  4.265
0.7900  0.6320, -, 0.2003 0.000698  1.298
. . oo ' !
0.79%1° 0.6377 01968 D.3206094  4.321
C ; -\
. ' e Y
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. TAHLE 3

‘:qu?tOH NLdth/DLp*ﬂ
- Froydp!
© Tractive Force

NMumbor.

Cdrrection Factor

. Rdughneéss Coeffice

270.0

T 270.0

* '2?{}-0
CoL s B70.D
D 270,80

. 270,00
., 'R70.0
Cavn.e
- 270.0
<. 270.0

i .. 2708
V4N
ave.s.
L. 270.0 -
270.0,

- 270.0
T 270.0
- 278.8
Lo2vo.rw
o @70.0

- 270.0
270.10
270.0

270.0
370.0

oM NAM

DX RULIR ML
IH' 15 (v!l...l*?..u.

‘DESICGN OF GU&RTENARY CANhLQ .
'_‘Etrl,m.d .on Crlncul Ui'r*cu:t-,we~ Force

'{Jixrq

XY TG

00 RE e f £
X E‘-a"ﬁ' !.. iQNﬂK .LLJN.(\E

NET

PROIECT
..1,§\Ldfb___f_-. o

e SIDE SLOPE = { + 2]
(b/d)=4,258. | -
(Fr): =0,460 . K
(7) =0.200 .
(CEY =8,848 N
ent (NY .=0.02% ]

b (i) g Cay Lo v (ﬁ/ ec) - § (a/m) A (atR)
6.5174 ©  0.4439 0,484y 0.001613 0.557
D.SI00 . D.4240__ ____0.44624 R.000BPL_ 0,564
0.5460  §.4320 . 0.44%2 0.000806  0.607
0.5500  0.4480 .- ° 0,429 0.000734 0.629
0.S6007.  0.4480 " 0,:4139 0.000664 0,652
0.5708°  0.4560 .  '0.3995 B.000604  0.678
0.5808..— £.4&640_. ' - _,38%% B8.00054%1 i Z:4
D.5900 . 6.4720 . . 03729 - 0.000503  0.724
0.6000. . 0.4800 .+ . “0.3606 - 0.0800460 . .6.74% ...
D.6180° ©0.4880 1,:{:0@3489"-, . D.B0042% . :D.774..... .
§.6200 - G.4960 ..\ 053377 0.0006386  0.ROO -
0.6308 L. 0.5840_" " . 63271 _p.DO0RSE __ D.ER6.
0.64007.. 8.5420 ' ' L3469 P0,060326 - 0.8%2 .
0.6500. ¢ 0. szqu_-, 3072 6.000308 0.879
96600 - 0:520% 52980, S 6.000276  0.906
0.6780 . 0.53a0 D, 28e2 B:000RSS  0.934
8,600 0, s&«g:~_,__g RROZ L 0000234 .0.962° _
§.6900.  0.5520 " 0.R736 0,000248 & 0.990"
0.7000 B.SﬁﬂQ" ' nukaﬁ7 Lg.000202 1,019
0.7i86:" B, ssad 42575 . 9.000487 1,049
0.7200 - 0.5760° . 055504 0.000174 1,078
0.7300: .. 0. S&@R______ﬁhgédﬁ G002 f.s08 .
0.74008 . 0.,5920 B e 2370 0.8064S0 {.139
0.7500.  0.6008 2308 . . 0.000i40  £.470
6.7608 .. 0.6080 ;10.5247 . 0.000430 1.20%

6.7700 ° .0.6160 0,2189 0.0005i22  {.23%3
0.7860.. ..0..6240 . __.0.2134 - 0.000443 1,265 -
0.7900  0.6320 ,  08.2080 0.000£06  £.29G
6.5000. ° 0.6400° ' (,2028 - 6080099, .33
0.8092 . 0,6474 | 0,1982 0.000093  £.342

e — ek S ——_-.'-'—I—I-I—'—-Hc—-—-lv-ll-llll-l-l--—'—lll—_."—-:-l‘-"'"”‘-‘--i-i“-—‘———l--‘-_‘-ﬂ—_-—_'\-ﬂ—_—————.-—————-—-\“T-
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Botton ldidth/l')r_p‘f.; .
: r:‘z*c.nude, Numnbur

Tracthn Force

“ Correction Factor

Rouvghness Caaefficl

@ (1/sec) B (m) Tl (my v (a/ ec) S {(a/1)
270. 8 P.5174 D.4439. 8.4849 0.004013 0,57
270.0 B.S300 . 8.4240_ 5 oAbRL 0.000891 0,584 _—
' 270.8 D,S400 0.4329 - ., 4452 10, 000806 0.607
278.0 D.SS80 . 0.4400 ' . 6.429% .. 10.000731 D.629 -
270.0 0.5608 0.4480, .0.4139 ‘0.000664 0.652 ]
270.0 0.5700 b.4560 0. 3995 D.000604 0.678
270.0 8.5800:— 0.4640.0 - . 3852_~____&‘000541____3L7uﬂ_ﬁnT__u
270.0 0.5908  8.4720 ' | 6.3789 g.000%03 . 0.724
270.0 0. 6000 6.4800°. ... D 3606_--n- Geﬂﬂﬁééﬂ_._.ﬁ 749 . . _
278, 0 D.6400 .. B.4880 - .0 '0.3489 . ... 0:000424 .- D.774 .. .. .
: 270.0 0.6260 - 0.4%60 .- 03377 . 0; 000386 0,00
276.0 0.630 00— 0.5040 " AVER7L___ D;0003S4__D.BRG._ . __
" 27000 6.6400, 0.5420 -, .3 3569 0,600326 0:852
270.40 0.6500°  0.5220:.. n 3n7 0,800300 @ .0.87%
270.0 - g 6640 .5280 3; h 298ﬂ .- D.000276 0L90&
2700 0.6780 a 5366 . - " D.2892 0. 060255 0.934
270 .48 G. aeea___n.saqa___mhj PBOZ .. 0060236 [,963
270,95 n P00 0. 5500‘ ©.0ie726 0.D0C218 - - D.990
270.0 .7.000 0.5600 - n 649 - .. 0.000202 |, -4.049
276.0 L.7408°  0.5&80 - .. n.mv?s.__ 0.000187 .. £.4049
270,90 6.7208 0.5760. T gh2s04 8.000174 1,078
27e.0 . 6.7300. . —.0.5840 . .0.243% p.pofhte2 3,108 —
270.8 B.7400 0.5%20 . 2370 0.000150 1,439
270. 0 0.7500 n 6000 ...  0.2308 __. 0.000440 _ . 4,470 _ }
270.0 0.7608 - 0.46080 , .. 0.2247 _. 0.G00130 4,284
270.0 0.7700 0.6160 - 0.2489 p.000822 1,233
270.6 6.7800 .- 0.6240 1 (.2534 @.000313 4, R65_ —
270.0 B.7900 6.6320 _§.2080 0.006406 1.298
270.8 0.6000 .  0.6400 -, . n;ﬂqaa 0.06000%9 5,331
. . ' y
270.0 §.8092 D.6474 0. 1982 0:006093 $,382
' ; \
. - . A
- PArE P4

',
(L L

e N M iﬂh#{Uhrnu'

XY ORUR ML, DE \)l COYER

X '.'! R Iski R
g DES(FN BF GUhRTEhﬁPY CﬁNhLS
BGSLd nn Cr;t;cul TPQﬁTlUL Force

h!? i’b&()J BT

€X N T L RNA’E .LUN(‘:L. .l.i\![..a_.._..-- P

©IDE SLDPE = ¢ : .2

(b/dr=t,250 - - ., -0
CFrY =0.400 T o)
(T) =p,208" - . ' '.
(CF) =0.840 : :

ent (M) .=0.025 -

a (r*2)

—— e =
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CENTEGRATED RURAL. DEVELOP MENT lnum ST
l EGUES  BRERGER - LN w B z\,m T .L.Ui‘»’(‘x_!., ) _LNL_:-_._._..-
a DESTGN OF QUARTENARY! mmzs
!' ) Based on Or .I.T.LCG:. TZ"QC‘Q‘;LU’ F’urce ' o
_TARLE 3 ' ' SIRE SLOPE =1 : 2.
i . Rottom Width/Depth | (b/dd=i.250 b
Frotvde. Munber FrY =0.4G0 .0 0
l . Tractive Farce STy =200 R
faon ru:‘t;.on Facztor AE¥) =0.8490 R
- -'Rouqhwsr Ceefficliant’ (_n.l.__.mﬁ ggn
I : C& (3/secy b (#) g () Y (mysec) B Ln/mr A (m*2)
l 0 2%0.0  ©.5348  0.4278 . 0:467& . 0.000980 0,595
. 290.0 0.5468 —.-0,4320 " 0,470 -1 B.000938 ___ D.407
. 290 .0 0.5508 - 0,4450 ' 0.:4609 0.000843  0:629
I - :290.0 0.5600 ° 0.4480 - .D0.4446 . . D.000766  0.852
. 290.0 8.57080 0.4560 ' 0.oApgd 0.000697  0.676
T 290.0 B.SG00 - G.4640. 04145 0.300635  0.700
i-_-. » ;20,0 . 0.5900._0.4720 ¥ 0lAQQS: £, 200580 [, 724
o TR 6.6000  0.4B60. .- .0:3873 . 0:000530 0.749
e 290.0 0.6480 1. 0.4880° 0,3747 - .. 0.000486 .. 0.774 ..
l S 290.0 a.6208 | Jscw,z‘_.k_-_j.'h.;s 35,'?7 . D.n0p4an. n.809- -
.290.0 . 8.4300 .- & 5045 . ' . 0,3543 © - 0.000409 - 0.82& .
. © 2500 0.0400. =, 05120 L 2 D.EA04 _D.000374  G.BSA.
I : 296.0 n.6589  0.5260 .. .0J330¢  ©  0.000346  0.879
29%0.8 §.6608 ° 0.50ED- ZU ’C’r"t}i P & 0001”’ - 0,904
I . 290.0 ¢.6700 .- 0.5360 - - D, 311;‘5 L 0.a00204 0.7%4
= 29000 ©  ©.6886 - 0.S5440 . . .G, LS . 0.000372 0,56
290.0 7 5.6900.- 8.8520.. D2 a____n 000352 _ - 0,990 . .
n 290.6-  0.7000 0.5600. " .0, Sgag. . 6000233 . 4019
- 290, 0 0.7400  -0.5680 ' . 0.2766 . 0,000216 ., L.049’
K 290.0 N.72006 " D.S5760 ' aaé _ 0,000204 . 1,078
I - 290 5 0.7300- - 0.5840 - . 0 3616  0.0004B5  1.108
e 290, 0 B.7480. . u.g;swan-_____an%,ma- 0,000473 %, 439
200, 0 0.7500  0.5000. 2479 .. 0.000464 £.£70
l . 290.0 0.7680  0.6080 . _'-q-.;,:-2414 : U.O000450  1.204
: L2500 0.7700  6.6160 0, 2352 0.000540 4,33
; 2900 0.7800 - 0.6240 . ' 0.2292 0.000431  {.265
i s 29.0.0 8.7900. -_ .0.4326. . B.R234 . 0.000422 4,298 . _
B 200, 0, 5.2000 . D.6400 . , 0.2178 0.000%44  £.33%
.. 290.0 L8100 - 6.6480 0 7 0:242% - . B.000407 1,345
A . . . i . . | ' ) R .
l 2900 0.8208 - 0,6560 .. 0.2074- 0.000£00 . 4,397
, 290.0 0.8300 0.6640 . © +.0:2024 - 0.000094  £,433
I- ' 2900 0.8327 .- D.6664 .. G.3048 . 0080097 1442
T e e e e r—--——;—*l--m——-~—~-——~-=-—--—*----—————--—-—-—-".——«--‘
' .- E‘ ".I‘ 1 P&CE :3:? .
. ‘. ' \‘
s ; ) .
. h]


http:0.0005.30

S L LAaM NAMLOON
- ENTEGRATED RURAL. HEYELOPMENT, PROYECT
| LOUT S B GER CENTERNAGT TONAL  ING .

- - . DESIGN OF QUﬂRTENARY CANALS L .
. LN Rased .on Cr;?;cql T.u;t;u; Force, L : - '
. ' ) .. < . ‘ . :' w, L. , .' . N
TAELE 3 o o '. N A SRR SIPE 'SLOPE = § :.2

. ", [

il

: Bottom Width/Depth . . (5/d)=8.280.° """ . .

A N N -
L .-. . .
]
b

- Froucde Number AFry =8,400 , - .
. Tractivé Force Ty, =p.200 . . T
"Correctydn Factar . (CF)Y =0.840 - T .
. RoUc;hn;: 5 Coaf¥:cient (M) _=0.825 .- @ ] : : _ —
: Q (1/sec) b (m)- d () v (meec) 8 (n/n) A (n"2)
I = 290.0 0.5348 8.4276. . 0.4875 0.400980 0.595
299.8 . 0.5408 5 .4320 - p. 4784 D.,000930____ 0. 687V
: ; 290.0 0.,5500 - 0.4400. . 0.4609 0.000843 0.629
! . : 296.0 6.5608 0.4480 -, . D.8446 . _ . D.0B0766 0,652
o ©290.¢0 8.5708 0.4560 - 0.4294 0.000697 0.67&
. 290,60 £.5800.  D.4640 . (4145 §.000635 0.700 - -
l. 290.0 . 0.5900 ___ 0.4720___-0:4005___ 0.000580 0..722
- 290.0 0.6000  0.48CR . ! D.3BTI £.006530 D.7 19
l. 290.0 6.6100. B8.4880 .'. . (§.3747. _ . 0.0004B6 ._.0.77% ...
e, : . . ' e v . " )
Yoo I T 290,09 0.6200°. -0.4%68 .. . 0.3627 . ...0.000445°  0.800 ..
L. L 2%0.0 B,6300 0.5040 . L_.@.3513 ; 00006409 0.825
I T ©O290.0 . 0. 6400 .- ALSER0 . W.3404  0.00037¢__ 0,852 .
- o - 2900 0.650%°  §.5200 .';;-ﬁ;33Qb._ " 0.000346  0.879
' 290.0 0.6408. . 8.5280 .0 003204 - 0.000349 0.906
I 290,90 C8.4T80 s.szan-;.;,.bLsibb Lo.. 0.000294 . . 0.934
290 .0 0.6800 v.5440 .. . 0,3045 0.000272 0.962 °
o 290.0 . ..5.ﬁ9ua;__.a.saha.#_,__ﬂ.°9h), N.000252_ " 6,994
! 290.8 8.7¢60" 0.56008 | 10,2845 0,000233 1.049
o 2%0.0 0:7106° 08,5608 :_ . a *76& . 0.000216 - 1.04% .
- 290.0 7200 0.5760 & . nncsa9 0.,00020¢ . ¥.078
i ‘ 290.0 . 8 7300 ©8.5840 .-9 J2646 . . 0:000486 4,108
290.0 S B.7ADD. 0. 5P20 L2544 £.000173 $.139.
. 290.0 4.7500 6.6500 1 - 9,0479 0.000461 1.470
I ; 290.0 §.7600 " n.suann;,j.g para- - 0,000850 . g.28t
290.0 6,779 D.6160 . . 35° . 0.0080544 {233
I . 290.,0 0.7800 0.6240 . a 292" 0,000134 4.265
' 290.0 ._.0. 7993___.3 63°ﬂ__”__~ﬁg 2234 _6.000122 1,598 .
' 290, 0 0.8030 L6400 n 2178 0.000114 1.3314
l L 290.0 0.8400 0.5490 | 2125- 0.000487 1.365
N ]
: : 290, 0 0.8208 0.6560 . - - xh 3074 0.003160 1.399
. 290.0 8.3300 8.6640 f . 0,2024 0.000094 1.433
I , © 290.0 0.8327°.  0,6664 ..  .p.20LL - p.000092_ _ 1.442
I' . D'\":l-.T"‘.).;';»\.".



1. @M Nmm : o ' .
l- hJY! GRATED RURAL DEVELOPMENT PROJIE (,1_.
' LOW T S BERGER JNY%RNAE!GK&LmLNH —
_ : f * DESICN OF - DUARTENARY. CANALS S I
! ‘ -Imsed’an Critical.'Tractive. For_ca .
I CTAB B3 " SIBE SLOPE = & 4 2
“Bétrom Width/Depth . ¢th/d)=4.B50 1  17%
. Ercdude Numbuer -’ REZ N —G.iOG“ '.:":;.-
. . Tedctrve Force VY. =6.200 . Ly
i Cérreetgon Foctor LOF) "U 84& - ol
I ‘Réuqhnéss'CneF€iciQn? AN =0.025 :
o @ (1/sec) b, tm) d Am_ [V n/sec) S (n/m) Al (n"2) )
I o 0.0 6.5432 . 0.4345. - 0.4080 0.000965 0.644 h
- ©Ee0.0 0.5508-... .4400 . H.4768 0000903 6,429
Co © 60,0 6.5600 0.4480 . 0,3599 5.000820 0,652
! - . 300.0 0.5780 B.43606 .. 0,4439- 0.000746 .. 8.676 }
700.0 0.5800.° 0,4540 04287 8.000684 0.700
‘ 300.0 0.5965  0.4720 b, 4143 0.000624 8.724
R 300.0 8.6000...._8.4300 0.4004, 0.,000568____8.749
- 300.0 0.6188 ' -0.4880 . Di3876 £.000S20 t.774
l?y L 390.0 © 0.62000, 0.4960 . 003752 . 05000476 . .0.800.. -
,t—n_ . . L : Lo ! . -l. " . . ) :
RS 300,0  0.6308 . 0.S040 .. B.3834 5000437 . . 0,826 B
Lo : 00,0 ©  0.6483-)  0.5120 0.0 0.3528 0.000462 . 0.B52
l Sl S 300.0 0 06508 - 0.S200_ Ll I34LE__ 05000370 0,879 ... __
S 300.0 6.6600  0.5280 - " . 413314 T 0000541 B.906..
IGn.0 [}.6700.'_. G S.fn:)[} " _: G‘ 3'}13 §.000349 U.?;’-‘;
l : 00,0 0.6800 " 0.5440" u 3459, 0.0002%% h.?ég o
3000 0.6900  0.SS28 1 . CB.3029 . 5.300267 .9%.0
- .. 300,90 6.7000... q.sann_ﬁ'_ :42941 0,000 49,*_qn 084
‘ L B00.0 . 0.7400 ©.80 . 02061 00000231 1,049, -
: : 3000 0.7200 - 0.5760 .. 072762 0.000248 - 1.078
i.‘. D 300.0 07308 - 0.S@A0 il 02707 q;uooz9? . 1.108
- S 200,90 0.7400.. 0.3920° . 0.2034 0.00048% £.439.
Lo . 300.,0 0.7500.—..0.6000 " O2PS64___ 0000873 1,170 _
oo 300N 0.7¢80 - 0.6080 - _6.2497 0.000864 4,201 _
S 300.0 0.7700 . 0.6160 . - 02433 5,000450 14,233 .
P . 300.0 0.78060 0.6240 =yo.éj7i ' 0.000440 265
If ' ST 300,01 0.7948 - 0.6320 . - - {U2314 . 0.00043% ﬂ 298 . .
. - 3tu.ua 0.BO0GD .. 0.6400__ " _"0.2254____ 0.00082R_ #3334 .
: 300, 0 0.8450 0.6480 1 .¢,2198 0,000145 1365
I' Ll 300.0 0.8200 0.6560 _ﬂ 2145 _  0.000i0V 1.399
: : _— \
- 300.0. 0.8300 0.6640 1 . 2094 0.000404 £.433
. © 3000 0.8400  0.6720 .. 0.2044 . 8000094 1.qs$
H : 3000 0.8440 D.87S2 . Tl 2025 . G.000nv2 - f.483
i e T
. -4 '-'_ e e BPOCKE DO \
- ] \ N Tt i

E)(]N
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D RURAL S DEUVELOPMENT - PR EC

l (SR U5 IO W Iﬁi RISEIR ..LNI.LE:lQNﬁ'YfI:(:]NQL-. ANG .
. DESIGN OF GUARTENARY CANALS .
Based on-Critical Treetive Force

#ABLE 4 S S " SIDE SLOPE = 1 : 2.4
‘Burton Width/Depth  (h/d)= ={,250

 Froude Number @ (Fp) =0.400
.Tractive Force 'j (T3 =0208 "

Correction Factor .- (CF) =0.848 "

‘Roughness Coefficient (NLA;FB;GPq%i

Q (1/sec) b (&) g“ohxf31 Votissec) 0 B ta/md A (nt2)
20,0 0.4458.  0U16s8l 053923‘i1 © §.00368%  8.05%
20.0.. . 0.1600. 00,4280 DIZRSS . BLO02L97_ - 0,084
20.0 . 04700 - 0Ig3ED . e 0,00159% - 9.069
2000 . -0.1B00 01840 0.2572 . . - 0.008172 . 0,078

20,6 G.1900. -0 15°n - 393'f; © 0.000879 - d 08y
20,0 .- 8.2808, ..0,1600.% ; " -0.2083 N.000668 094
20,0 .-0.2400 0! iéﬂﬂ__h_*_ﬁ+189ﬁ______ﬂ uansxaﬁ_ﬂ_ahiﬁu
20.0 . ‘6.2200  0:4760 - . D0.5722 __ 0.000402_  0.414

20.0 - 0.2300 .. 0.%B407 -.0{1575 L. 0.000387° . __0.427.
20.0 iclaenn-ﬁﬁ_o 920 . D.1447 . 0.000253 .. 0.439
20.6 - 0.2506  0.2000 . 1333 - §.000203 © 0.450

20.0 ©  0.2600__.0.2088 0. 1933 0000465 0.462
20.90 0.2700 . 06,2160 0,1543 0.0C0435 u 175
20.0 5.2745  0.2472.° 0.1430 0.000434 177
_________________________ .]L_.....,..._...:........_.....—...._.-_...._......-......................,..._._.-.q._.._-._.....-......._.—.

B ] -....._,..J_'_.-._. e e e e s e e

past



D TARLE 4 .

T Hae tom la}.lclﬂ!/:'Dupth
iR aude.

Number '

Loenid N Mj'
S R LR AL
TR CIE R

DESIGN OF’

INTI

'... I,
.txc;#q

0D L OV M
R N(’\T .L[.JN(\L. N N 4

(JU(\R"'CNGRY CQN;’\LS

Rasvd. on erh.t:ﬂl Tr-rzcuup Force

(h/d>=1,250
{Fr)

=0.100 . .

NT PRI ECT

SIDE SLOPE = 4 2.5

: Tractive Force ATy =8.200 S
. Correcgtion Factor: (C+) =0.,840 T
- Ruughness Coefficient (N). =0.02% 1 i et e
-, H ’ < . ‘ J(I. : . . Lo N
8 (1/5ec) b. {m) d (m) A (n"/ sec) - S8 (m/my _A (A*2)
- 30.0 0.1757 0.1406- -0 4047 0.002996 0.074.
1 30.0 0.,1900 g.1520 ...~ 1. 3463 ——— D,004977 .____0.087 _ ___. .
30,0 0.2000 g.i600 00,3425 6.001504 0.096 . .
30.0 0.2400 0. 1680 _0’."834 0.,004159 0.106
L 30.0 0.22060 0.41760. 0 2583 0.0009205 0.116°
' 30.0 0.23090 0.1i840 '0.23563. 0.0007414 0.127
30.0 0.2400 0.4920 ;o _ 0i2870 . 0,000569 __._ 0,438 _
30.0 .2500 - 0.2080 C0n2080 0.000457 0.150
. 30.0 0.2500 0.2080 S 1849 0.000371% 0.1i62
- 30.0 6.2700 . 0.2160 ) D 1745 0.000303 0.175;
36.0 . 0.2800 -, 0.2240 ' 01594 0.000250 0.188
Ig.0 0.2980 "  0.2320. _ .. 0:1486__ _ 0300247 - __ 0.202. .. ._.._
3.0 g.3000 0.2400 T .00, 4389, 0.000173 0:216
" 30.U 0.3100 "+ 0.2480 ... ;.B 1301 D.,eDllMS 0234
0.0 0.3493 . 0.2554 ' d-i 26 0.000124 0.245
' .
. . |\\
o ' \
|
""."i—"': -.-‘__'._ e eEe——— e p g -
|- o
SEY
: : N e
. ' '.‘ l.
}' : v
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CENTEGRATED CRUR AL 0O EWEL OF ME N P12 O BT i
LIS HLR[LR'LNthNhlLQNhL-LNL S
DESIGN OF QUARTENnPY CANHLS SRS '
Based: dn CrltlgullTrpqtlve.ForLe
L TAulE 4 S ot . GINE SLOPE-m £ 2.5 .
"Hpriom. WiJth/Depth  (b7d)=1.350 ¢ -
Frovde . Mumber (Fr) =0.4000 | .. L .
CTéactive Force (T) =8.200° ', 6 -« '\. -
ection Factor (Cf) =0.840 - P
‘Roug.u 5% CueFf.Lc:J.ent CN)...=0. ﬂ"S_.______ e - - . L
Q {1/sec) b (M) g (m) - Y (n/vec) S (/M) A (m*2)
400 0.2007 © 0.1606 . - 0.4138 0.002624  0.097.
40.0 D.2400 . 0.46B0 ... 0.3779._____ D.00206%4____0.406.. . _ __
40,0 0.2200 0.1760 .  0.3444. 0.001608 0.116
. 40.0 0.2300 - 0.1840 . 0,3154 0.001269 2,127
A0, 0 0.2400  0.4928 . ‘d.“eé4' 0.001044  0.138
‘ 40.0 B.2500 . 8.2000 . - 032647 0.000813 0.450
40.0 0.2600. . 0.2080. L 02465 0.060560____0.162 "
40.0 B.2700 0.2160 . ' .- 0.2286 0, 000539 8.175
40.0 0.2800 [ 0.2240 - ,'0 °i°6 0.000444 - 0188
- c v s
40,0 0.2900 ° b.ez28 u 1982 0.000368 0.202
40,0 0.3000°° 0.2400 .0.1852 | .-0.000208 0.216 .
48.0 8.3100 T_Wn.24anﬂ_4_d_u 1734.ﬁ__“ B.000258. .. 0.234.. _ ._._
400 0.3200 © 0.2560 . 0.1628 0.000248 0.245"
40., 8 0.3300.. 0.2640 :'." - pi1530 :D.DODLBS ° 0.261
30.0 0.34006°° 0.2720 . -.ﬂ;1443 0.000158 - 0.277-
40.0 0.3500 - 0.2800 - 0.1i341 0.000135 0.294 -
4,0 0.3583 n.haaéh_ﬂ___n 12991 0.000849... 0,308  _
: - r
X

L AT A et mn . o
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I ORURAL CDEQELOPMENT PROTECT

R IN'T L3N IQPQ(\'(.ILJ?\!(\L. D W g8 3

.'i

1ES IFN oF UUGRTENQRY FANALS
Pased.en Critical’ Truct.we For_ce

tk L |

U] SIDE SWOFE = i 1 2.5

+ oo .
LA T

CLettom Width Depth . (h/d)=1.250 ¢ L M, ‘
s Mumber "AFr) =0.100 Cow T
Force T AT g.200
Fcctor (CFHY =0.8490 A
" Roughness Leafficient (N) 0.025 - - e e e e e e
m {1/3ec) b (M) d (M) V- (m/sec) S (m/m) A (m*D)
56. 0 0.2225  0.,i786 . . .0.4209 0.002367  0.119
50,0 8.2300 0.1840° . 0.3938 ..___0.001982.__0.327 - __ __
50.86 0.2400 0.4920 . - 03647 0.084%80 8.438 :
50.0 8.2500 C.20090 . D 3333 8.001274 0,150
50,0 8% 25600 0.2080 0:3082 D.06i034 0.162
50,0 0.2700 0.2160 “° 0,.2858 - 0.00.0843 8,17S
S0.0 G.2800 0.2240 . 0:2657 —D.po06?4__.. 0,188, —_—
50.0 0.2900 0.2320 . ‘02477 0.000576 0,202
Sg.0 0.3000 0.2400 = 0,234iS 0.0600481 0.246
50.0 0.3160 0.2480 - ‘Hdhzisa 0.000403 0.23¢ -
50.0 0.3200 6.2%606 , ° .0.2035 0.000344 0.246 °
Sg.0 '0,3300 - u.ﬂaqu._____nu1913m___“.u 00028%__...0.26% _ _.__._
50.0 0.3400 " 0.2720 ° 041802 - 0.0600247 6.277 .
50.0 0.3500 b.2800 . ﬂui7Bi 0.000214 ° 0.294
50.0 0.3600 . 0.2880 *, MB&ABUB © . 0.000882° 0,344
50.0 0.3700  0.2960 . .0.i522 . 0.D801S7  0.329 "
Tg .0 0.3800  6.3040 WL;_"q.4443“_____n 000436 .__ 0.347 ... __ __
50.0 0.3900 . 0.3120. 0 0.13700 1 0,000419 0.365 :
50,0 0.3947 .- 0:3134 A T 1358 0y Gbﬂiié g8.368
1 ! \\
1 A
s : '
-c a \
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PCSICH OF QJARTENhRY CANALS
Ba«ed”on Critlicaly TrurfluL Sorce

B . SIDE SLOPE = : 2,

S

——— e —— e s — -

CYeE. 4 y
.o et L e e e i s D
"Rt rom Width/Depth (b/d)=1.250 . =il
CFrnuldi ) Ninber APy =0.400, e
. Teactive Force . (Ty =0.200 AR -
C.Lorrectisn Factor " ACF) =0.840 -0
':Rouuhnesﬂ Coeffacient (N) =0.035 oo ..t o . o s
) . ‘ . ’ ) l‘ ) . .; ..'_ .
: o (1/3ec) b () d (m) TV (n/sec) S (n/m) A (ne2)
: 69.0 0.2420 . 0.936 © 0. 4°69 © . 0.002176 0.141
60,0 6.2500 ' 0.2000.°_1.0.4000 ___ 0 D.0Qi830 __ 0,450 __ - _
60.0 6.2600 " 6.2080 . . 0.3698 .  0.001484 0.462
60.0 0.2700 0.2160 - ..0.3429 . 0.001214 0.475
69.0 0.2600 6.2240 - .- 0,3189 0.004000 6.188
60,0 0.2900. . 0.2320 . . D0,2973 8.000829 0.202
60.0 0.3000° 0.2400 Q2778 . 0.0006692 ___0.216._ ___ . .
. 60.0 0.3100 - 0.2480 - . .0.2604 - 0.00058% 0.231
6.0 0.3200 0.2%608 0':2441 6.000490 0.246
61,0 0.3300: 0.2640 - 0.2296 0.000416  0.2861
60,0 0.3400 .  0.27200 . 0.2463 . 0,000355 0.277
60.0 0.3500  8.2800. L 0v2041L _____0.000304..___. 0.294 .__ _
0.0 0.3600 6.2883 -, .0.1929 . 0.000262 0.311
60.0 8.3700 0.2960° . i-0.iB26 | 0.000226  0.329
; 66,0 8.3800 0.3040 L v 64738 0. ﬁDGi?é 0.347
' 60.0 0.3900 . 0.3120 j "0.i644 © DIDOULT74 0.365 -
60,0 8.4080-. ~ 0.3Z200 - hﬂ,Asaz__v__"n 000149 _.2 0,384 -
60.9 0.4ip0 *° 0.3280 . | .0,4487 .  0:00013f 0.463 .
0.0 0.4200" : 0,3960.-; : 0'1417 Y 1000115 0..423
60 .0 0.4213 . 0.3374 {f‘ 0. 1408 I n 400483 0.426



TARLE. 4

Tractive

POUGhnﬂ

HnTlnn Nldfh/l)np‘l‘h
Erouvde Number
- Farce

s . Cerreitian Factor

. =3 Fue??xcxent

x;:

- M
T RURAL
i FZ G

PJFﬁfA
) o8 B
IR A r§ TI

;C)f]fd
SUSELL O P MEE

DPESTON OF mUnRTENﬁRY LANALS

Eased on Cr;t;rul T!QCILU!

(b/d)=1.250 ."...
=0:104: '
~0.200
=0.84N
=0.025 .

(Fr)
(T>
(CH)
(N)

3200

0.3300
0.3400°

0.3500

02,3400

0.3730°
0.3804,
6.3%00

0,4000.
0.4100 "
04200
0.4300:
0.4400"

YA
£
=]

[ — B — Y ]
TN R 1O
AN} -
2 7 d
o [

g0.2400.

0.2480

0.2860 . ..

g0.2640 7

0.2728 .

0.2800
0.28d0"

0.2950 . -
0.3040 .
0.3120- " .

0.3200 ",

8.,3280 "

0.3260° "

D.3240

0. *'n."'JB‘

0. 3585 v

‘Force
L] I .
"
vy

babdfh T Xz L)PJ(*L

NT
INCeE -

SIDE SLOPE.="1 : 2.

PR Gy I EDCS

_.-—--......_.._...;.....-.-.n._...._——-.._-——-_—-——.—-—' ——--.—-——-———-—-—-—lb--—n—-—-—-—-.———-.--—-————-—-—-‘--. —— -

Y (m/sec) S.(n/m) A (m"2
.0.4320 - 0.002027 0.162
J0.4004 . D.00L6S2 . 0. 475 . __
.0.3720 "0.00136% | 0.188°
03368 0.00142% = 0.202
-ouzeaa 0.,000942  0.216
0.3035 0.000794 0.231%
‘0.2848 . 0.000668_ . 0.246. ______
'a 2678 0.000567 0.2614
2523 0.000483  0.277
,!
'0.2384 0.000414 0,294
0. 2254 0.0800356 0.314
Lo Be2438 . 0.000308_ . 0.329 . __
c- 002020 0.000267 0.347
0.1918 02000232 - 8,345
9.4823 . 0.000203 0.384
. B.1735 . 0.000178 0.403
L4653 .. 0.000457 . 0,423 __
04577 2. 000138 -0.444".
L 1307 0 00122 v&.4qs
D 1952 o 000111 - -0.482 -
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LU €3 BEJQQHH' 11urtaQNrrr¢LthL. TN
DESICN OF GUARTENARY CANALS
Rased on CPlTJCQl Tructlve Force
TRELE 4 f Y SIDE SLOPE =4 : 2.5
Bortom Width/Depth  (b/dd=i.250 3
Froudé Number (Fr) =0.,1090 '
Traztive Force Ty =0.200 : '
LCorrection Factor (Ct) =0.840 _ '
Foughness Coefficient (N} =0.02S i — S
"m:<1/ ec) b (m) d (m) v (A?sec) S (m/m) A (n*2)
80.0. 0.2764 0.2244 |, 04364 0.001905 0.483
80.0 8.2900. 0.2320.——..0.3964 .. D.004474__ 0,202
80,0 0.3000 0.2400 . 0.3704 0.001230 0.216
80.0 0.3100. 0.2480 . 0.3469 0:004033 0.2341
B80.0 6.3200°  0.2560 "duéhss 6.000872  0.246
80.0 0.3300 0.2640° - °0.3061 0.000740 0.26%
80.0 8.3400 8. /ﬂum____“n 28B4 0.000634____ 0,277
: 80.0 6.3500 . 0.2600 ., 0.272% D.000544 0.294 .
j g0.0 - 0.35600, g.2880 . . 0.2572 6.000465 0.31%
80.0 0.3700 ;" 0.2960° . '.§.2435 ., . 0000402  0.329
80.04 T 002040 . 0 3g§”, 0.0, 0:000349 . 0.347.
‘*ﬁi*£§§¥¥é* o 31°uhﬁf_“_n*gi B g 00304 _ 0. 365  __ __
eo 0 . 0.4000- . 0.3200° v ‘0.2083  0.000265  -0.384 -
803.0 D.4100 . 0.3280 u 1983 0,000233  0.403
80.0 0.4200  0.3360 u 1896 0.000204  0.423
80.0 0.4300 D.334D0: . 01803 0.000180  0.444. . _
80,0 0.2400°. ' 0.3520._. " 0:4723 - 0.000160 - 6. 465__ﬂ_,__
80.0 0.4500° . 0.3600° . - 015646 '0.000142 D.486.
8g.0 6.4508  0,3680 . .. 0,157S 0.000126 0,508
80.0 0.4700 - 9.3740 ©0.1509 0.000412  0.530.
80.0 0.4727 0.3782 0 01492 £.000109 0.536
t L
- — - -
', !
‘,l' i
' ' {
g - i
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; N Y rsr\rd ()turq L
l:ﬂTl GRIATED | RURAL. . DEGE LR ME h!i I R QL1 B G
: LN REIRGER :iu Il terurnx i.(lh&fiL. N Y
 DESEGN OF GUARTENARY CANALS ' . .
: . Rased on CrJT;cu} Tractive Force . - ’ : "
FAELL 4 L ST U o oIDE SLOPE = 4 1 .2.S
Bnttom Width/bepth  (b/d)=1.250 ; :
Frougé Numbor (Fr) =0,100
! FTractive Force (T —~u.200 . .
T Correcdtion Factor (Cf) =0.840 -
Raughness Cocfficiant (M) =0.025- L —_— —
‘B-(1/5ec) b (m) d (m) . V.(m/sec) S (/M) (m"2)
50 . 0 80,2948 0.2334. '0.4404 0..001805 0.204 -
90.0 0.3000 8.2400_ .- 024162 0.00155Z__ 0. =3 U S
0.0 0.3400 0.2480. ' . ..0,3902 . 0.001307 6.231
90.0 B.3200,  0.2560 - ﬂ 3562 0.001204 . 0.246
. ‘ i . . )
90.0 0.3308° 0:2640 . n '3444 0,000937 0.261 .
$0.0 0.3400 0.2720° | .'D.3244 £.000799°  0.277.
- $0.0 0.35008- 0. 533&__h“hqn 3Dbi.._ . 0.000684 0:2%4
. 96.0. 0.3500  8.2880. ‘0, 2894 0.000589 0.311
90.0 0.3700. 0.2960° gd;2239 : 0.000509 0.329
90.9 0.3800°  £.3040. ' 0.2597 . . 0.000441 : 0,347 -
90.0 0.3900.  0.3120 g,.o-°4bs 0.008384 ~ 0,365 .
90.0 0.4000; n.32nm:;_;;_~ 2344 :0.000336.__ . 0.384
90.0 0.4500 0.3280 ' 6.223%1 ° 0.000294 0.403
90,0 0.4208°  0.3360 " n 2126 | 0 000259 0.423
90.0 6.4300.  0.3440.% .. '0.2028 6,000228 0444
90.8 0.4400 0.3520 % - . 0.4%37  0.000202 0.465
©90..0 0.4500 . .0.3600.0 1 0.1852 0,0001i79__ -Q.486._ "
90.0 '0.4600 0.3680 - 04772 0.00U1%9  ©.0,508
$0.0 0.4700 0.3760 ' .'0.4698 .. 0.000142 6,530
90.0 0.4800  0.3840. . . D.1628 0,000427  0.553 j
6.0 0.4700. 0.39220 | . .0.iS6d 0.000%14 0.576
98,8 0,4935  .0.3964____ 0.1527 2.0001807____ 0. 589_*__"_4

. v o o T e ot -.—-—.._._—-—-q....-—.——-—-_—-——.--.-._.----..--.—-..-—_.—.._.——---.4——-—--—-___- ——
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S L.evM - zmM ‘JIJN . ‘ L
NI U Ol rer\'rr:::o RLIRAL.  DE SO M PRGN T
l . LOIUT 6 R ERGER ENR L..RN(\I.LLIN(\L_ SR
' DE"‘I("N or aunmtmnrv 'CANALS
I Eased 'on Cr itical, 'Irdc-'u.v.' Force’ 1
TaBLE-A , . . SIDE SLOPE =4 % 2 = :
I : S “!.
] .BMtnm Width/De p'th (b/d)¥=1.250 :
< Treudr Number (Friy =0.100 S i
I . Tractive force (Ty =0.200 * - ]
+ ‘Cerrection Facvor (CF) =0.840 . - . i
. Rouvanhness Coafficient-(N)...=0.085 . .. - f
l 0 {(1/¢v.ec) b (m). d () v (-f.'\/f:'-t_C) g (m/m) A (nt2)
I o ' 100.0 0.3064 2451 0, 4440, - 0006749  0.225 *5
100.0° 0.3200 .. ...S&n__ﬂ 4069_,0 poize2 _ _ .24&_____%;
140,6 0.3300.° 0.2640 ° 01,2626 0.001156 261 i
I . 100.0 0.3400 0.2720 0:3604 $.,.000986 0.27_7 \
, 100.0 0.3500.° 0.2800 . 0.3404 0.00084% 0.294 }
_ 100.0 0.3600°° 0.2880 °* . !§.321S 0.000727 0.38% :
l : 100.0 0.3700,._ 0.29460 .« 0. 3044 0.000628.__ 0.329.__
, £06.0 0.3800 0.3040 0:2886° g.000545  0.347 ;
' 100.06 8.3%006  0.3420 02739 0.000474 8.36S g
I £00. 4 D.4000 .- 0.3200 .','p".':éaM 0,000444  0.304 ‘
: £60.0 0.4100. . 0.3280. \ - -0:2479 0.000363 - 0,403 :
: £00.0 0.4200. . 0’ 33&(1__._._,__3.;1.362 B, 00031'2_____0 423, __ _,,__{
I 1006.0 0:4300 ° 0.3440 -+ . 0.2253. 0.000282 0.444 . ;
100.0 0.4400 . 0.3520 -, "9.2152 0.000249 0.465 . l
l s 500.0 8.4500 0.3600 . 0.2058 0,000224 0.486 :
£100.0 0.46400 0.34680. S0 1969 0,000197 0.%508
o 160.0 - 0.4700... _.B.3760. | 0.1886 L 0L000875 0.530
_ 106, 0 0.4800 0.3840. ?.1808 1 0.000457 0.553 ‘
. 100.0 0.4900-  0.3920 0.4735 .  0.000140 0.576 j
. . .. ; i-
A £ 400.0 0.5000. 0.4000 .- . 0-.'.1667 p.000L26 . 0.600 ;
l .400.0 0.5100 0.4080 ;1602 6.000143 0.624
: 100.0  .0.5i68 . _.0. 4135._4_____0 560 0.000106__ .0.641 _ __ _|
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P DU S BERGER CENTERNAATEOGNAL . INOC - . .
DLSIGN OF -QUARTENARY: CANALS e
Eased on Criticdl .Tractive ‘Force
TABLE 4 - SIDE SLOPE = { : 2.5
! Tyttom Width/Depth  (b/d)=1.280 .-
- Froude Nuymsber ({Fr) =0.100 )
" Tractive ‘Force (TY =0.200 °
" Correction Factor _(Cf) =0.841 .
", Roughness Coefficient-LAN)I=0.025 :
Q (1/sec) b (m) d (™ v ($/sac> S (m/m) _ A (m°2)
£10.0 0.3204 0.2561 08,4472 0.001645 0.246
£40,0 0.3200.___0.2640 04209 0,004399 L2264
110.0 0.3400 0.2720, 1  0.!396S 0.001193 0.277
£10.0 0.3500. 0.2800 ' . 043741 0.004022° 0.294
£1G.0 0.3600 0.2880 0.3537. 0.000880 6.314
110,0 0.3700 2.2960 0 3348 0.000760 0.339
i10.0 0.3800——_0.3040 " 03474 __0.000659 0,347
110,0 0.3900 0.3420, © . 0.3043" .0.000574 0.365
150.0 0.4000 0.3200 . . ,0.2865.. ... 0000504 .. 0.384 . _
110,0 0.4100 . 0.3280° ..., 10,2727 .....0.000440 0.403 -
410.0 8.4200 0.3360 . 02598 0.000387 0.423
110.0 0.4300— 0.3440- - _.0.2479 0.000344 . 0.444
10,0 0.4400 . 0.3520° 'U022367’ 0.000302 0,465
140,08 0.4500 . o;zsoo-.u 02263 0. 000”68_ 0,488
440.0 0.4600 -, 0:3680 . .._'.0; ‘2166 . . 0.000238 0.508 .
410.0 0.4700 ° 0,3780 . -0:3075° - 0.0002i2 - 0.530.
40,0 1-—.0.4800."_0.3840 . .- B)4989 - 0:000490 N.5S3:
410.0 0.4900 - 0.3%20 - . 0.£%09  0.000470 0.575
' 440.0 0.5000  0.4000 . 0.4833 ..__ 0.000853 . 0,600
; 40,0 0.5£00  0.4080 . . _-0.%762 _ . 0.000137 ° 0,624 )
: i%0.8 05200 ° 0.4460 °© - -0.4695 . 0.000i24 0.649
140.0 — .--0.5300. - 0.4240 __ 0.4A32° . 0.000142 0.674
£40,0 0.5369 6.4295 . '6.1590 0.600404 0.692
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! N’T FEEGRATED RURAL, DEUELAQP MI"N T OPRQOQIECT
I N EREIR(GEIR .. N'I"!I"'I‘Q NATLONAL . ENC .
DC‘SICN oF QUARTENARY* CANALS
Eased, on Critical, Truct;ua Force
TARLE "4 S SN olBE SLOPE.= 4 ; 2.5

 Bottam Width/Depth (B/d)=1.250

"Froude, Number . (Fr) =0.400,
Tractive Force (7Y =0.200 -
CorrLctlon Factaor . {Cf> =0.B4ap

. Roughnass Coef‘hc;ent UN)__=0.028

l @ (1/sec) b, (M) d (m) W (n/sec) S (m/m) A (n*2)
I c 120.0 8.3332 0.2666 | . .0.4502" 0.00£580 0.267
" 120.0 . 6.3400 __0.2720 0.4325 ____ 0.801420 0.272
120.0 0.3500 0.2800 0.4082 0.001216 6.294 .
l 120.0 0,3600 0.2880 . .__. 0.23858 .. 0.001047 .__ .0.34i. . -
. 120.0 6.3700 0.2960 .  0.3652 0.000904 0.329 _
, 120.0 0.3800 . 0.3040 - . 0.3463 0.00078S 0.347
I 120.0 0.3900 —0.3120 0..3287 0.000683  9.365 '~
120,90 0.4000 0.3200 " - . 0.312S 0.000597 0.384
‘ 120.¢0 0.4400 8.3280. ... 04,2974 . ... 0.000523 __. 0,403 ___ _ __.
I" 120.0 0.4200 .. 0.3360.. . o,.2'934 . . 0.000460.....0.423 .. __
. 120.0 0.4300  0.,3440 " 27064 0.000406 C.444
- 120:0 ... 0.4400 0.3520 n . 2583 §.000352 B, 4&5_______ﬁ
l ' 120.0 0.,4500 0.35600 . 8,,2459 0,000318 . ,0.486
120,0 0.45600 0.3680 .,... .0,2363 .._ .D.000283 .. 0.508. . _
l .: -420.0 0.4700, 0 0.3760 ... 052263 .._ 0,000253. _ 0,530 _
. 120,0 0.4808- 08,3840 - 0..2470 0.000226 0.553
e £20.0. - 0.4900— 0.3920 - .- '0. /2082 08.000202 _0.574’
120.0 0.5000°. 0.,4000. - .0,2000 " 0.,000182 0,600 - .
I 120.90 0.5100% .. 0.4080 . 0.4922. _... 0.000463 __ 0.624: .
i20.0 0.5200 8.4160 .. :0.184%. * __ D, b00147._; 0.649 o
I I 120.0 0.5300 . 0.4240-  0.1780 0.000833 - 0.674
oo . 420.0 0,540 0.43210 0i474S 0.000420  0,700.
120.0 0.5500 0.4400 _ . - 0.1i653 - £.000109 0.726 _
l , £20.0 0.5559 .. 0.4448 ... 0.1618___. O, 000103 . __0.742. -
l o - - - - B Y
I ' Copars 44



: Lt NA M. l:)()N
PGRATED RURAL, DEMELOPMENT, PROJECT
ITE B R GER -.uNu wmmr LONAL. TNC e

DCQIGN oF - QUARTENAR% CANGLS
Eased nn Critical 1rqc11uv Force.

W L

‘TAELE, 4 R v SIDE SLOPE = § : 2;5°

EBottom.Width/Depth . (b/d)=4,250 . = .-
Frouvde .Number - (Fr) =0.100
-Tractive Force (Ty =0.208
Correction Factor (Cf) =0.840
Rovghness Coefficient (N) _=0.02%

@ (1/sec) bltm) d (m) | U (n/secz S (m/0) A (m*2)
l . 130.0 0.3458 0.2766 .l]._4f‘3q 0.801523 0.287
: 130.0 . D.3600..__0.28BQ. . 0.4480_  0.004228 D.344
: 120.0 0.3700. 0.2960 0. 3957 0.001064 0.329
I 130.0 0.3800, . 0.3040 ... .. D.375% . _ ©.,00092% . 0.347. .  _
: © 430.90 0.3900 0.31206 . 0.3564 0.000802 0.365
130.0 0.4008 0.3200 . 0.338% 0.000700 0.384
I _ 130.¢0 0.4800 03280 .. . 03222 0.000614 . 0.403
130.0 0.4200 D.3360 0.307¢ 0,000540 B.423 .
L 120.0 0.4300 . 0.3440 . ..0.2930...__.0.000476 . _0.444 . _ _
I : . 130.0 g.4400 0.352[1..':-_._-.'qu'.atr?a weee D.000424 . 0,465
130.90 0,4500.- 0.3600 -'. "{,2675 . 0.000374 . 0.48% :
-~ . .. 130.0 - .. 0.4600 . 0.3a80 025460 D,.000332 0.508
l , £30.0 6.4700 . 0.3760 0 2452 0.000296 ¢.530 -
- 130,0° 0.4800. 0.3840 .. 2351 . _ 0.000265 0,553 .
' - 130.0 0.4900 . 0.3920.-.... u 2256 .. 0,000237. 0.576 . .. _
. 130.0 0.5000 9.4000 . - 'O, 21567 0:000243 0.600° -
.. {306.6 - . 0.5100 . 0.4080 - - '.¢.20R3 0.000192 f.624
l " 130.0 0.5200 0.4i60 . . 0.2003 000473 8.649 -
130.0 0.5300 0.4240 . ... u..19°8, e - 0.,0004%6 .. 0.674- - . _
, . 130.0 0.5400 .. 0.4320 _....p.i858° .. 0.000141 . 0. 700 -
I L. UL 130,08 0 0.S500° 0.4400° . .8.1794 . 0.000i28 0.726 .
ek 130.0 . .0.5600_-_D.448D0 -'-n-hiz?'?- 0.000146 0.753% -
: 130.0 0.5700 - 0.4560 ' ' 0.1i6867 0,000£06 2.780 -
I - ' 130.0 0.5740° . . 0.4592 __, 0.4644 _  0.000402. 0.79% .
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DEQIGN oF’ QUARTENARN ‘CANALS
Rnsed on Critical TTQCTLVL Force:

Xzl R ( ECIR .---J.N A Lo lé Nt‘\ L. .LL]N(‘:L_ NG L

TARLL, 4 . PR SIDE SLOPE =.4 :.2.5

‘Bbttom Width/Depth (brd)=1.250
Froude. Number . (Fr) =0.4090.
Tractive Farce (1) =0,200
Cerrection Factor .{Cf) =0.,840

Roughness Goefficient LN =0_025

0 (1/secy  bi(w)  d (M) . V.(mssecd 5 (n/m> A ()

'
e et T o S S A i o i g e S S et o e

s o . i o ——

140.0 0.3578 0.2863 . 0.4556 0.001472 0.307
140.0 .. 0,3700.— 0.2960 _____0.4265 0001238 _0.329
£40.0 0.3800 0.3040 | ¢'. 4040 0.00£068 8.347
140.0 0.3900  0.34pQ .. 0.3835 __. 0.000930 0,365 _

© §40.0 0.4000 0.32200 . 03646 0.c00812 0.384
i40.0 0.4100 6.3280 0.3470 0.800742 0.403

" 440.0 .--0.420¢ g.33480 0. 3302 0.000626___0.423. =

140.0 0.4300° 0,3440 ' U 3455 0.000552 0.444

£40,0 0.4400 0.3520 . n 3043 ... .0.000489 0.465 . ..

140.0 0.45%00 - . 0.3600-_L.; ﬂ.ﬁBBi. L. .0.000433 0.486 .. . ___ _

. 140.90 6.45600 - 0.3680 . 'E 2757 0 000328% 0.508

+140.0 0.4800. - 0.3840 0 2532 0 000307 0.5%3
140.80 . 0.4%00 0.3920 ... ..0,284308 - D.000275 0.576 .

140.0  0.5000 . 0.4000 _ﬂ“Q [2333_.._ 6.000247 ° .0.600

*440.0 0.5408  0.4080 L2243 0.000222 . 0.624

ﬁﬁi?l

.. 440,81 0.S200.__0.41A0 2457 0.000200__ 0.54%
T 140.,0 0.5300  0.4240 0.:2077 9.000i8L  0.674 .
140.0 . 0.5400 . 0.4320 . _ 032000 0.000164 . . 0,700

©§40,0 - D0.S500 ... 0.,4400 . ___. 19h8_. .. 0.000149 0,726

-140.0 0.5600 0.44890 ° 0. 1860 : 0.000135 8.753

- .. i40.0.—_ _0.5700 g.4560. . . 4795 . 0.000423____ 0.780_
' 140.0 0.5800 6.4640 "0.4734 0.000142" 0.807

"140.0 .. 0.5%00 ._ 0.4720-___ __ 0. 1676 —.. 0.000402 8.835 _ ____

: 140.0 0.5943 - 0.4730 :. "0l 1668 I 000101 0.839

_--—-—--.——_-———.—_—-—--—.-—----——-....-——.——-._—-.-—---————-—
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: N TEGRAOTED RURAL  DEUVELOPMENT. PROJECT
l LIOWE S KRER GER - LNT s=.:n~z NATLONAL - LNC .
. DESIGN OF QUARTENHR‘(’ LEANS LS
I Baced..on Critical 1r-c1c't1w, Force
AR E .4 SIDE SLOPE =.1 ; 2.5
I | Huttom Midth/Depth  (b/d)=t,250
- Frovde Number {FrJ =0.4100
I Tractive Force {T3 =0.200
Correctien Factor (CFY =0.8490
I Rovahness Coefflcient (N =0.02%
.. @ (1/sec)y b Am) d () - v An/sech S (a/m) A (neD) B
I 58,0 0.3694  6.295% v, 4580 0.004426  06.327 -
i$3.0 .- 0.3800 0.3040 0.4328 0.0042326 0,347
‘ 150.0 6.3900 0.3520 '  0.4109 1.004067  0.365
I {50.0 0.4000 8.32080 . . 0:3906 ... 0.000932. 0.384 . _ _ .
150.0 0.4100 0.3280 28.3748 . 0.0008i7 . 0.403
: 1500 6.4200 0.3360 0.3543 1.00071%  0.423
l J150.0 - 0.4300——_0.3440 033380 0.000634 __ 0.444 .
. £50, 0 0.4400 0.3520. . 0.3228° 0.000564 0,465
L . 450.0 6.4500 .0.3600 ... ..0.3086 _-. 0.000498 .. 0.486 . __ ._
I 150.0 - 0.4600  0.3680 ..., 0.2954 _._ 0.000442__ 0,508 _. _.__
450.0  0.4700 0.3760 0. 2829 6.000395  0.530 .
I : . 450,0 - _.0.4800___0.3840_ - _ 0.2713 0.000353____ 0,553
- 450,90 8.4900 - 0.3920 " 0.2603 . 0.0003i6  0.576.
_150.0 - B.5000 0.4000 . .0,2500 _  0.000284 . 0.600 . ..
I- £50.0 8.5400 0.4080 '- .. 02403 . _  0.000255 .. 0.624
150, 0 9.5200 0.4160 0. 2314 0.000230 D.649
: - 450,0 - _0.S300. - _0.4240 __ B.2225 __0.600208 __ ).a74 " -
I ©150.0 0.5400  0.4320 - 0.2443 0.b00t88 D, 700
150.0 0.5500  0.4460 '__. 032086 ... 0.000i74. 0.726
150.0 0.5600 . 0.4480 ... 0L1993-. . 0.000455 = 0.753
. 1500 0.5700 . 0.4560 © - 0,1924 - 0.000%44 0.780
ceslo - s 45000 D.S800 __0.45640 aq_sge' : 0.000129 0.807 -
. 150.,0 0.5960  0.4720 . . 0.179S 0.000147  0.835
l (L 4S0.0 . 0.6000 . 0.4800.. _ D.1736..... 0.000107_. 0.864
. ' 150.0 0.6079 : 0.4863 . 0, 4692 L 0. 000100 . 0,887
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DEEIGN OF QUARTENAPY CANALS ‘
Hasad on CPlTLGﬂl Tructlvp "Force

“TARLL. 4 _ e SIDE. SLOPE = 4 1 2.5

E'l_ot‘t.nrq Width/Depth (b/d)=4,250 e
Froudo Number (Fr) =0.400 .

Tracrive Force (T) =0.200

"Correction Factor (Cf) =0.84¢ _

. Rounhness Coefficiant (N)..=0.025 . . .. : —

@ (1/sec) b (W) d (m) © V.tm/sed) 5 (n/m) A ("2
160.0 0.3806  0.3045 0.4603 0.004384  0.348
160.8 - 0.3900 ——8.3420__ {4383 R.0D4214 B 365
160.0 6.4000 8.2200 | 0.4167 0.0040614 0,384
160.0 0.4100 0.3280 ... 'b.3966 ._... 0.000930 0.403 .

160.0 0.4200 0.3260 . 0.,3779 . 0.000818 0.423

160.0 0,4300 D.3440 0., 3606 0.000724 0.444

160.0 0.4400 0.3524 . 0.3444 0.000638___ 0,465 .
160.0 0.4500 0.3630 .- '.'p.3292 £.000566 0.486

1600 0.4500 . 0.3680 .. ° QuSiSi e 0000503 .. 0.S508 . _.

- 0.4700 .. 0,37860 ‘.10, .. 0.00044% . 0.S530° ._. ..
160,0 0.4800 . 0.3840 . §.2894 0.00040% - 0.553
460.0 ——0.4980:—_0.3920 . ' §.2777 . 0.000359
160.0 0.5000 ° 0.4000 ' 0, 2667 - 6,000323 - 0. 800
160.0 0.5100 8.4080 _. 0,263 °© _ 0,0002%0 0.624. _

160.0 0..5200 0.4560 ;. 02485 .... 0.000262 0.5649 ..
160.0 0.5308, D.4240 ° . 0:2373 0.000237 - 0,674
i60.0 . 0.5400.. 0.4220 " ' 0.2284 0.000214 0.700
1600 06,5500 8.4400 02204 0.000494 ~ 0.72&:
160-.0 8.S600° . 0.4480 .. .. 0.2126 ,. .0.000i76 . 0,753

$60.0 8.5700 - 0.4560 . .0 .0,2052 .- 0.000i60 .. 0.780
£60.0 0,5800 6.4640° ° | 0.1982 0.000146 6.807 .
.. 160.0 _—.0.5900. 0.4728 _D.1918 0.000133 0. 835
. 460.0 6.6000 0.4800 - - 0.1852 0.000122 0.864
. 160.0 0.6100 . .0.4B81 . ..._.0,1792 .. .. 0.000442 . 0.893.

¢

1600 0.62080 . 0.4960 " .0:1734 . _ 0.000102 0.923
- £60.0 0.6238 0.4950 - 0.£71% 2.000099 0.934
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" Frioude

iﬁﬁhti4

Bottom Width/Depth
Number
Tract1ive Force
forrection Factor

Rovghness Coefficient (N)

., e — e S L i S S M S A A S % e e e = W

i70.0

170.0
A70.0
170.0
170.40
ivo.0

174.0
170,00 .
i70.0
470.0
170.0

: © 4170.0
170.,0
170.0
170.0
170.0

§70.0
i70.0

e e ek ey A AL A R S e AR e e & e AP -
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DE‘IGN OF DUAQTENARY LANALS

Nacud .

on -Critical 'Tructua ‘Force

NTY P IROTE

SIDE SLOPE = 1 .: .2,

(dn

PALE 16 -

S
(b/d)=1.250
(Fr) =0.100
(T) =0,200
() =0.840
.=0. 025
b () d (m)!  V.(w/sed) S (m/m) A (n2)
0.3914 6.3134 0.4625 0.001346 0,368
0.4000 .__.0.3200 _ _0, 4427 0.004498__ 0,384

0.4100 0.3280 0.4214 6.001050 0,403
0.4200 00,3340, {0.4045 0.000923 0,423
0.4300 0.3440 ,0.3831 0.000814 0.444
0.4400 0.3520 .0.3659 0.000720 0.465
8.4500 .. 0.3600. '0.3298 8.000639  0.486
0.4600 0.3680 +.0.3348 0.000568 0.508
0.4700 6.3760° ..., 0.3207 " 0.0005S07 ... 0.530
0.4800  0.3840  .i-. 10,3074 .. 0,000453 ... 0.553 .
0.4900 0.3930 w.e?so 0.000406 _ 0.576
8.5000 . . 0.40800 .0, 2833 8.000364_.__:0,400
0.5900.  0.3080 .0,2723 0., 000328 0.624
0.5200  0.4160 0.26 0 0.0002%6 B.649
0.5300° 0.4240 .uhsh; 0,000267 . .0.474
0.5400 0.4320 - 02429 p.000242 0,700,

1 0.5500 0.4400_ 0. 2342 0.000249 -0, 726
0.5600 0.4480 . 0, 2259 0000499 0.753 -
0.5708 4560 .. §.2180 . 0.000481 6,780,
8.5800 0.4640 0.2106 0,000165 8.807
0.5900 0.4720, . ., 6.2035 8.00015¢ 0.835
0.6000 0.4800.. . D 1968 0.000438 ___0.864 _ __ ..
6.56100 0.4880 0.1904 0.000126 0.893
8.6200 0.4960 _ _ 0.1843 0.000846 0.923
0.56300 0.5040 0.4785 0.800406 0.9S3
0.,6394 0.5142 0. 1734 8.000098 0.980

- =
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DESTGN OF DUARTENARY ‘CANALS
EBas Pd on Cr;txcnl Trnc?;vn Forc;

SIDE SLOPE = §.: 2.5 -

TARLLE -4

]
4

Fottom WidthsDepth (b/d)=1,250
Froude Number (Fr) =0.100
Tractive Force (TY =0,200 .
"Correction Facter - (Cf) =0.B40 '
Roughness Coefficient. (N} -=0.025 - .
Q (l/sec) b (M) d (m) , V (u/sec) 8 (n/m) A (n*2)
180.0 0.4048 0.3248 0.4645 0.0083%4 0.388
180.0 0.4400 -_.0.3280_. _ _0.4442 R.00i472 . 0,403 _____
180.0 0.4200 8.3360 - g.4252 0,004035 6.423
480.0 0.4300. 0.3440 0.4056 0.000943 . 0.444
180.90 0.4400 . 0.3520 -0 3874 0.000808 0.46%5
180.0 0.4500 . 0.3600 . 0. 3704 0.000746 0.486
i80.0 0.4600._.0.3680_4 " 4,35 0000637 0.508._ ..
$80.0 0.4700 B.3760° " . D, 3395 0.000568 0.530.
186.0 0.4800  ©.3840 ..;h 3 0.000508 .,0.553 . _.
188.0 0.4908  0.3920 - ‘hua 3194 . 8.000455 __. 0.576
i80.¢ 0.5000 0.4000 - ¢.3000 0.000408 0.600
180.0 0. SipuTMﬁ_u,qnan_- .. 0 ;2884 00 —_
180.0. 0.5200.° 0.4168 L 8.2774 0.00033¢ 0.649
180.0 8.5380  0.4240 . 8,2670 D.000299. 8,674
i80.0 0.5408 0.4320 . 0,.2572 0.000274 0.700:
- 4180, 0 0.5500° . 0.4400 . 02479 0.000246 0.726- -~
© 1800, 0,5600. .. 0:.4480 42392 0.000223____ 0,753 ..
- 480.0 0.5700° 0.4560 '0.2308 ©0.000203 0.780.
ig0.o 0.5800 0.4640 .n.L229-J- 0..000£85 0. 807
. 180,90 0.5900 0.4720 . quarss 0.00016% 0. 83“
. 180.0 6.&000° 0.48C0. 0,2083 0.000154 0.864
£80.0° 0.4100 - 0.48840. 1.2044 8.000444 _ﬂ A N—
. 480.0 8.6200- ° 0.4960 01954, 0.000430 923
;180.0 - 0. 6300.  0.5040 0.18%0 0.000149 0 953
.1 180.0 0.6400 8.5420 0.1831 - .. 0,000109 0.983
©460.0 0:6500 0.5200 01775 B.0600L04 1.014
;1680.0 0.6538 ... 0.5234 __:_ 0.4754  0.000098. 1.026 _ .
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CNTEGRATED RURAL DEVELQOPMENT. PROJECT
L O S BRERGEIR L NOYES RNAdeuamm-xmc--._
DESIGN OF GUARTENARY . CANALS
Baged on €ritical Tractive 'Force. :
TAELE 4 SIDE SLOPE = & :.2.5
“Rotrtom Width/Depth . (b/d)=1.250
‘Frroude : Number (Fr) =0.400
Tractive Force (T =0.200 .
Correction Factor {C+) =0.840 ' .

Roughness Coefficient (N)..=0.02S

. Q (1/s0c) b (M) d (M) | Y (m/sec) S.(m/m) A (m*2)
190.0 0.4420 - 08,3296 . 0. 4664 0.001278 6,407 . :
190.0 0.4200 —_.0.3360 ___ +0,08488 _ __ 0.004493____ 0.4233._
190.0 0.4300 0.3440 . - 60,4282 0.004047 0.444 ~
190.0 60,4400 8.3520 - - 8.4089 0.000900 - D.445
190.0 0.4500 0.3600 . .- 0.3%0%9 : 0.000798 0.486
198.0 ©  0.4400° 8.3680 ; | 0.374% D.00B710 0.508
© 490.0 0.4700. w,n.zzan___“__nAzsss__*___n 0004633 0.530
©190.0 0.4800 0.3840 - B.3436 . 0.000566 0.553
190.0 0:4900 0.3920 - 0.3297 _ . 0.000507.. 49.576
~49p.0 0.5000- 0.4000 J0:3167 . . 0:000455. 0.600.
© 490.0. ©  0.%108 0.4080 - - '0"3044 0.000409 6.624
" 190.0 0.5200°, _.0.4460__ . 02928 0.0003492 £ . 649
©1%90.0 0.S300 0.424¢ --',u 2948 . 0.,000334 0 0.874°
190.0 0.5408 -  0.4320 - . 0,2745 0.000302 0.700
©190.0 0.¢500- G.4400 = -0,2647 __ . 0.000274 . 0.726
T 190.,0 0.5600 . 0,.448¢0 © L 0uRS24 ., D.000249 0.753"° .
190.0 0.5760 - 0.45 ﬁ&.____;urhazy f.000226 __ _0.780.._ " ___
190.0 0.5800 0.4640 -0, 2353 - 0.000206 0.807 .
190.0 0.5%00 °  0.4720 ,  8.2274 . 0.000488 0.835°
190.0 0.6000 0.4800 ' . .0.2499 . p.opoive 0,864
196.0 0.6400 0,4880. . - 0.2428 6.0004i58 0.893
190.0 0.6200-. 0.4960__- " 02059 D.oo0i4a _ 0.923_ .
196.0° 0.6300 0.5040 0.199S G.000433 0.953
190.0 0.6400° 0.S420 . 041933 g.000422 .0.983
: L 4%0.0 0,6560 e,saﬂu . 0.4874 . 0.000142 1.044
_ . 490.0 0.6500 SR80 n 4817 0.000104 1,045
S 190.0 0.6681 u 5345 ... _ 8 -1723__w___ﬂ poooe7____ 4.074 _ . _
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[GN OF QUARTENARY FANALS
Em*sud_ on Crrtical” Trnct'wt. Fog‘cev
TABLE 4 X SIDE SLOPE = 1 :°2.%
: Botton Width/Depth (b/dr=1,250 .
Fz‘taut:h1 Numbenrn (Fr) =0.400 .
Tr‘artive Farce (T) -=0.200 . .
Corrt.t.'uun Factor (Cf> =0.840 ' . %
Rouqhness Coefficient (N) =0.,.028.
Q (l/gec) b (M) d () ! Y (n/sec) S (n/m) A (m*2 )
200.0 0.4248 6.3375 ', 0. 4683 .0.001248  0.427
200.0 0.4300 " 8.3440 0, AS07 D0:.004427 D 444
200.0 0.4400 $.3520 0..4304 8.000997 0.465
200,0 0.4500 0.3&00 0.444S ... 0.000884 B.484 - -
200.0 0.4500 0.3680 C 9.3938 0.000787 0.508 .
200.0 0.4700 0.3760 . 0.3772 0:000704 0.530 .
2006.0 6.4800.. O, 3843__7___0 3biz_ﬁ____34000ah? 8,553.
200.0 8.4900 0.3920 b.347¢ 0.000S62 0.576
200.0 0.5000 0. 4039_-4,4,0,3333“fdhr,ﬁunnnsnauu;-n.suu _____ _
2000 0.5100 | 0.4080 L.t 03204 .. 0.000454 _ _0.624 _ .
200.0 0.S200.- 0.4460 - - 0-.3082 0..000409 0.64%9
200.0 0.5300 ;.. 0.4240 " _(.2947 $.000320 0. .&£74
200.0 6.5400, 0.4320 ° 'ﬁ 4 ;2858 0.000334 0.700 .
200.0 0.5500 - 0.4400 -mm".a 2755 ......D 000303 __. 0.726..... .
200,0 0.5600 0.4480.,"7".0,Las7 —. 0.000275 _,-0.553'
200,0 0.5700 . 0.4560 © - ! 0.2%545. 0.0082514 0,780
- 200,86 0.5806 ©  0.4640 012477 fl.800228 0,847
200,0 0.5900 . 0.4720 L g.2394 - 0.000209 0.835-
200.0 0.6000- 0.4800 ___:0.2315 ... . 0.000491._ 0.864 -
2000 0.6430 0.4880 . _.35.5240 _.__ 0.000475 ... 0.893
200.0 0.6200 0.4960- . 0.2468 6.000160 0.923
206,0 0.6300 - . D.5040 .- .0,2400  N.000%47 0,953 .
200.0 0.5480 . 0.5420 0.2035 “0.000435 0.983
200.0 0.56500" 0.5208 ___.__.0.4972 _.__...0.0004i24__ {.014_ . _
. 200.0 0.6600  0.5288 B.4943 0.00044S 1,045
2¢0,0 0.6700 0.5360 '0.48%6 0.000106 1.077
200,0 8.6880 0.5%54408 0.iB02 g.a00028 4,449
300.0 0.6820 0.%5456 B.1792 0.60009% 1,116
3 PACE (@
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DEGIGN oF: QUARTENARY CANALS
Based on Crxrlcnl Tructxvu Force

'TABLF. 4 'SIBE SLOPE = { : 2.5

“Bottom Width/Depth {b/d)=4.250 Co
Fraude. Number - (Fr) =0.100 - )
Tractive Force {T =0.200 . . Do

- Loerrection Factor - {EFfy =0.840 -

" -Roughhess Coefficient (N) =0.023%

Q (1/sec) b (m) d (m) v, (n/sec) i S (m/n) A (n°2)

A P S AL S S e bt T S S — T T o A o o

e o — o . = S Tl T e = —— -

210.0 0.4345 0.3452 C0::4700 f.001224 0.447
210.0 0.4400 __.0.3528 . 0,45820 N.004099 0,465

240.0 0.4500 0.36080 60,4324 0.00097S §.486

210,0 0.4600  0.3680 ' B.4135 .. 0000867 . 0.S508 .

' 240.0 0.4708°  0.3760 . - . 0.3961 008773  0.530 . .

HE TN Al N Il G By D D B By By ary B B =
] N r . .
Y
[S
[
-

8
- 240.0 0.4800 0.3840 . 09,3798 0.0066%% 0.553
T 240, 0.4900_-.__0.3920 _ f..3644 n.naﬁ&iz____n 576
20,0 °  0.5000, 0.4000 - . §.3500 0.000556 g, 600
. 240.0 0.5400. -  0.4080 ,};a 3364 .. ..0.000500 . _0.624. 0 . _
< 210.0 0.5200- - . D.4160 :.,u.zezb-.h_ D.0N045L . . 0.849 . . .
Sl 240,00 <t 0.S300 00,4240 0 0.31%S 0.0600407 B.674. ..
-2 240,00 0. sqnn_ 0.4320 . 0.3004 0.000369 D.700
- 240,0 0.5500 0.4400 P0.2893 0.000334 - 0.726 .
210.0 0.5600 G.4480 . . 042790 .. 0.000304, 0.753 .-
21¢0.0 0.5700 . 06,4560 ~ _ '0U2693._ .. 0:;000276. 0.780 .
" 210.0 0.5S800 0.4640° /2601 . 0.000252 0.807
210.0 §.5200. _0.4720 Q.2514 - 6.000230 8.83%
210.0 0.6000 ° 0.4800 ' '0.243¢ 6.000240 0.864
©240.0 0.6400 6.4880 ... 0.2352 . 0.000493 0.893
L 240.0 0.6200 0.4968 . - B.2276 0.000177 h.923
210.0 0.6300 0.5040 - ' §,;2205 0.000162 0.953
- 210.0 0.6408. . 0.5420 1,2434 1.00044% 0.283 —
210.0 0.6500° 0.,5200 02074 0.,000437 1.014 '
.210.0 0.65600 0.52808 . __ . 0.2009 . 0.000126 1,045
.240.6 8.6700 . B.S360 . 0.4949 . 06.00084i17 £.077 -
" 250.0 0.6800 - 0.5440 0.1892 6.000408 1.446
. 21¢.0 0.6900 ___0.5520 . ' {1828 f.o00400___§.%843
©210.0 0.6954 - 0.5563 . 0:4B09 0.000096 1.161 '
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" Rotton Width/Dep th
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Tractive-Force

Correction Factor
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DESIGN OF GUARTENARY CQNALS

Based on Critical Tracf.w;. Force:

PR ECT
BN o I 6 -

:R vughness Loefficient (N) . =0.025.

ICRCEN AL
TR

oo o e

’ : €IDE'SLOPE = § : 2.5
T (bsd)=1.,250 g
“(Fr) =0,400" :
(T) =0.200"
(CF) =0.840

. B (a) d (m) Y tessecy 8. (a/m) A (mr2)
0.4408 6.3527 0.4747  0.001495 0.466
0.4500 __.0.3500 0. 4527 0.001070 D.486
0.4606  0.,3680 + - 0,4332 0.000952. 0.508
0D.4700 2.3740 0.4$50 ... _ 0.000849. _ 0.530 -
0.4800 0.3840 10,3979 0.00075%  0.553 - _
0.4900 b.3920 -0.-3818 0.000680 0.576
0.5000 .. 0.4000 0., 3662 0.008AL0_ 0.K00
0.5400.  0.4080° - °-0.3524 0.,000549 0,624
0.5200 . 0.43160 .-U..0,3390. i 0.000495 _ _0.849 .. . ...
8.5300 0,4240 _ .1 .0.3263 ... _ .0.000447 0.674 . ... _
0.5400.. 0.4320° : .  0.3444 .  0.000405 8.708 :
0.5500 .._Db. Aaﬁﬂ______ﬁ&3&3ﬂ_“____ﬂ 000367 - 0,726
0.5600%. 0.4480° . - 0.2923 -  0,000333 0. 753 .
0.5700. 0.4560.. . 0:28°i 0.000303 b.780 . .
0.5800 - 0,4540 ._ -n 27 5 . 0.000276 .. 0.807 : .. _
D.5900 - 0.,4720 2633 . 0.000252 0.835 .
0.6000 -._0.4800. " n PSd4 0.000238  ©.864 . -
0.6100 0.4880 a B463 0.008214 0.893
0.56200 0.4960 . .. °3BS 0.000194._ 0.923 . - .
0.56300.  0.5040 . T_: 0'231B o -3.900179._ 0,953 _
0.6400" 0.5420 . 0.2238. j 6.000164 9.983 .
8.6500 _.0.5200 . . 0.2470 D.000451__ 4,014
8,6600 6.5280 , ° 0.210% 0.000839 1,045
0.6700 0.5360. " 0.2042 .. . 0.000428 _  4.077.
0.6800 0.5440 ‘01982 6.000118 1,110 o
D,6900  0.5520 D.1925 £.000410 1.143 -
0.7000 . 0.5600 __ _ g.187¢  0.000404 __ $.3i76

: D.74085 0.5668 0.4826 ~  0.000095 1.205
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_Hotton Uldth/Depth (bsdy=1.250 ; . - 0
'M‘Fruude Number - -
: :Tractive Force
.Correction-Factor Coe. oo
‘Roughnéss Coefficient (N) —=0.0258 . ...

© e ——— — — —

:'230.0
230.0
230.0

L i230.0

.- . ..230.0

J . =30
R . 230.0
R - 230.0

!! coo T 230,0
: T R30.0
..t . 230,09

. I - . 230.0

. e30.0 -

|I ol 23,0
R

. 238,
- - 230,
B s

- 230.

! © ot a (1/se)
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I <

7 e e e o s s

Y| NAM dh& : : . .
XY R AL I)I.-U?'l.-()F’MF NT I’IQ(')JI T
IH-IQ[?’I TR DI NCT B mzxm.r .ECJN&L..* .LNLL_____, -

DESTGN oF QUARTENARY LANALS
Bosed on Crlfxcul TPGCTIUL Force

SIDE SLOPE = 1 : ‘2.5

(Fr) =0.400 AN
(T) ~=0.200 '
(E¥) =0.840

.I .
- R - PR T

b dn) od (M) U-(M/sec) S (m/m) A (nr2)

0.4500 0.3600 - 0.4733 0.004170 6.486
D.4600 0.3680. 1 0D.A529  0.0p4040  0.S08
0.47006 . 0.3760 | '0.4338 0.000928 °  0.S530
0.4800 8.3840 . .-, 0.4459 g.000829 . 0.553
0.4900 = 8.3920. ° 0.39941 - 6.000743 0.576
0.5000 0.4000 - 0.3833- 0.0004667 8.600 .
0.5400 0.4080. MRS | B .92 ¢ T - 0.0004AMD ‘0. 6248 .
0.5200 0.4160 .. . 0.3544 - - D.,000541 0.649

0.5300  .0.4240°° .. 0.3412 ... 0.0004B9.. . 0.674.. ... ._.
0.5400 . 0.4320 . __'. 0.3786 ___ ..06.000342 . £.700 _._ __

05300 0.4400 . . "0.3i68- - 0.000404 0:726

~0.5600..— 08.4480.° _ -'40. znqs: - 0.080364 0.753 .
0.5780 . 0.4540 ;‘5_50.2950 . 0.000332 0.780
0. ssno ©10.4640 Ll B 2849;.;_ 0.000302° 0.807.

"0 S?BU . 0.8728 ;;4.-3 753 __.D.00027&6 . . 0.835 - - _
0.6000 . 0.4800. . :0.26562 B.0082S2 0.8&4 . o
0.6400_:0.4B80° _ .- 0 PS7S - 0.000234 _c 893
0.6200 . 0.4980 . ' D.2493 §.000212 0,923,

0.6300 - 0.5040 - :,20 415_..’ 0.000194 . .0 953

. 0.6400 °© 0.5420 . _ - 0. 3340 . 0.000179 . 0.983;- N
0.6500 ~ -0.5200 . 0:2268 0.000465 £.044-
0.6600,__0.5280 . n;zann‘ : BJﬂﬁ015°m__“1L0Miuﬁ____.
p.6700 - 0.5360 - . . .2435° . 0.0004{40 1.077 )
0.,6800 .. 0.5440 - ”;;-n 2073 © . _ 0.00D129 .  1.i40
0.6900 -~ 0.5%520 .- u 2043 . 0.800120 1.143
0,7000 D.5600 B 1956i 0.000411 1.176
0.7400. .__0_.54848 _0.4904 0.000803 41,240
0.7200 0.5760 . " ©6.48B49 "  0.00009S 1.244
0.7242. 0.5770 . 0.:1i843 0.008095 1,248 _

) -
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DESIGN OF QUARTENARY CANALS

NT

[ 521 90 2% b G

T

EBased on Cr‘l‘!’it‘f.‘ll Trac-twe Force
e SIDE SLOPE = 4.3 2.
"l Kottow Width/Depth  (b/d)=1.250
ro. (Fr) =0.400 ‘
Tractive Force -(T) =0.200
.. Lorrection Facter (Cf) =0.848.
Coeffuicient (NY. =0.025 ... —
8 (1/zec) b (m) d (m) .V ta/sec) S (/M) (R 2)
240.0 0.4589 0.3674 . 0] 4749 0.001448 0.505
248.0 0,4700 -. .0.3760 ... 0.4527  0.004040___ D530 __
240.0 0.4800 6.3840 - - -0°.4340 0.000903 0.553
240.0 0.4900 . 08.3%20 B,4465. . _ . D,000809 0.576 . ..
240,90 8.5000 6.4000 6.4000 0.000726 0.500
240.0 0.5400 6.4080 0’3845 0.000653 0,624
240.90 0.5200 --. 0.4560 {__._0.3498 £.008589, 0,642
240.0 0.5300 0.4240 - .0.3560 0.000532 0.674
240.0 0.5400 0.4320 0.342% .. 0.000482 0.700 .
240.0 0.5500  0.4400  ..b.3306 ___. 0.000437 . 0.726 __ __
240.0 0.5400 0.4480 . . 0.3489 0.000397 0,753
-, 240,0 0.5700 —.. 0.4560 ..} §.3078 p.00Aa3AL 2.780
240.0 0.5800 0.4640 " 0.2973 0.000329 6.807
2400 0.5900 0.4720 .+ 82873 0.000300 8.835.
' 240.90 0.6000 . ©0,4800 C'e,2778 ... 0.000275 0.864
© 240.0 0.6100 0.4880 .. 0.2687 0.0002514 ‘0.893
© 240.0 0.6200 . 0.4960. 10,2501 0.000234 0.923
' 240.0 0.6300°  0.5040 - <0,.2520 " 0.000242 0.953-
. 240.0° 0.6400°  0.5420 ° ° ... 0:2444 .__. 0.:00049S 0.983. " -
. 240.0 0.6500.  8.5200 .0 G.2367 ... 0.000%79 . 1.014 _
240.0 0.6600, 0.5280.'  '0.2296 6.000165  §,045 "
240,0 B.,6700 ._.0.5350 _ 0,.22328 - 0. ﬁnﬂish___ﬂiLﬁzz___,___
. 240.0 0.6800 0.5440 0. 2143 0.000541  {.i48 .
. 240,0 0.4%00 0.5520 0.2400. 1 ... 0.000830 . 4.143
. 240,0 6.7000  0.S600 . -0,204% . . 0.00012f 4,176
. 240,90 6.7400 0.5680 . 0.1984 0.000442 . £.240 -
. 240.0 0.7200 .. 0.S5760 .. . 0.1929 _ 0.000104__ 1,244
C . 240.0 0,7300. B.5840 0,1877 0.000896 1.279
240.0 0.7336 0.5269 0,000094 1,292

g, 5t b ]

 0..1858
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DCSIGN OF QUARTENARY CANALS
Hased on Critical: Trqa?xve Force
© TABLE'4 . f_‘ W, .+ . SIDE SLOPE = 1.: 2.5

: Hottom Uldth/l)_epth . th/di)=4{.25D e
“Froude Number - (Fr) =0.108 -, -

. ‘Tractive Force . (T) =0,200
. Correction Factor (CF) =0.840
. Roughness Goefficient (N) =0.03S -

ra 19
U]
oo
oo

- @ (1/sac) b. {m? d (n) V '(nw/sec) S (m/m) A (n*2)
0.45676 8.3744 0.4764 0.00£126 0.525
0.4800 . 0.3840_ 0. 4524 1.000986 0.553
250.0 ¢.4900 0.3920 0.4338 0.000878 8.576
250.0 6.50086 0.4000 . - D. 4167 0.000788 0,600 . ]
250.0 8.5100 0.4080 - 0.4005 6.000709 0.624
250.0 8.,5200 0.4£60 0.3852 8.000639 D.649
250.0 0.5300 .. .0.4240 fl 3708 1.0085727 0.674
250.0 0,S400 0.4320 - . 0.3572 0.000523 0.700
258.0 0.5500 0.4400 ... D.3444 _ ..0.000474 . 0.726. .
250.0 0.5600  0.4480 ..__._ £.3322.___. 0.00043%L .. 0.753 . _. _
250.0 0.5760 0.4560 ' D.3206 0.000392 0.780.
- 250.0 0.5800 . 0.4640 .__p.3097 0000352 .802
250.0 8.5900 0.4720 . " 0.2992 ° 0.000326 0.835%
250.0 8.6000 0.4800 . . : 0H.2894 0.000298 0.864 .
250.0 0.6400 0.4880 .... . 0,2799 ... 0.008273 6.893
250.90 0.6200. 0.4960 0,2748 0. 000250 © *0.923
256.0 0.6300 - .0.5040 . 0.2425 . 0.080230  0.953__
250.0 0.6400° 0.5420 a.bs43 : 0.00021% 0.983 -
250.0 0.5500 6.35200 . 2465 . 0,000194 1.014
250.90 0.5600 0.s2808, | 0:2394 0.000179 . 1.045S
©250.0 6.6700 0.5360. 02320 0.000465 1.977 .
I . 250.8 0.6808 __0.5440 02253 0.000453 SN U3 Y| R E—
<2500, 0.6900 0.5520 . 0.2488 0.600i41 1,143
I - 250.0 0.7000 . 08.S600-. _ . 0./2426.- . 0.000134 1.176 -
250.0 0,7400 0.5680 2066 0.00012¢ i.210°
: 250.0 6.7200 0.5760 . | n.hou9 ‘ 0.000443 1.244
I T 250.0 0.7300 —._ 0.5840 . €.19SS 0.000305. 4.279
250.0 0,7400 0.5920 0. 4902 0.008097 1,314
250.0 0.7457 0.5965 . u i873 6.000093 i.334
‘. , : PACE 24
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. DESIGN OF mUﬁRTENARY canm_s
I Rq«'ed an CT‘.LT.LCEII aTrcu:tJ.Ue.. Force
. CTABLE 4 ‘ SIDE SLOPE = & : 2.5
l 'Bottom Width/Depth . (b/d)=i,250 '
", Frioude Number AFr) =0.100
I- Trattive Force (T> =0.,208 .
. Lorrectien Factoer (CF) =0,840 : i
-Raughness Goefficient (M) -=0.02S t
l g @ (l/secd) b .(m) d () - VY tn/sec) S (/M) A (D) )
I L 260.0 0.4762  0.3809. ! .'0.4778 0.001106  0.544
C 260.0 0.4900° _ .0.3930_ . [.4S582 £.000249 D.574
B T 260.0 0.5060 - 0.4000 0. 4333 0.000852 0.600
l C - 260. 0 0.5100 0.4080 'n'- 4165 0.000747 0.62
B - 260.0 0.5200. 0.4160 3 n 41306 0.000691 0.649 . -
T 260.8 0.5300-  0.4240 ©.0.3857 0.000625 0D.674 '
I.-. . 260.90 0.5400 . 0.4324_ " " @.374S 0.000545 ___0.7490
L ©.260.0 ° 0.5500.  0.4400 | . .0u3SBi B.000543 0.726.
- 260.0 ©  0.5600 0.4480 -'r_-L__..n:.':-'.‘zss._ . 0.000466 ._ 0.753 . _
!.' - 2600 0.5700.° 0.4560 . .. n.',"3334 - D.DODAR4 __. 0.7Bg
T 260.0 0.5800- ° 0.4640 - . 0,3220 ¢8.0060386 - 0.807
: 260,70 0.5900 '~ .0.4220 "§3312 0.000353__.- 0.835_. —
l L 268.0  0.6000-° 0.4800 . BLi3609 T 0.006322 0,864 -
‘ L. 2600 0.6100 0.4880 - ;o"=911 0.000295 ... 0.893 .
I D 260.0°  0.6200 - 0.4960 +. '0.g8ta’ _,....:u' 600274 .. - 0.923 .
© . 260.0 0.6300 0.5040 ' . 042729 - 0.000248 0.953 -
L 260:0. . - 0.6400 ... 0.5420: iy "Jaaq 0.000228____0.983 - _
' < - 2600 0.6500 0.5200 - B564 0,000210 1,014
I- Doi2s0.0 0.6400 0.5280 ... n .2487 . 0.000894 . 1,045
L 1260.0 0.6700 0.5340 T0/2483°_ 0000479 . 1,077
I, . 260.0 0.6800° . 0.5440 0.2343 0.000465 £.110
. 260.0 B.6900 . 8.5520_'. D P375 0.000453__ 4.443
. 260.0 6.7000 8.5600 . 0.22t4 0.000£42 1,476
!‘ C280,0 2.7400 ©  0.5680 _:'_.D.2149__ 0.00083¢ _ _ 1.2%0
. i260.0 0.7200 ' 0.S760 '0.2090 0.000422. 1,244
-, 1260.0 0.7300 0.5840. . - 0.2033. 0.000113 1.279
I 260.0° g.7400 ... 0.85920. . 0.,4978> __ 0.000i05 5,344 —
.260,0 0.7500 - . 0.46000 0.1926 0.000098 1,350
I _ . 260.0 0.7574 0.6040 . 6.1888 0.600093 1,377
- 1 Lo . .
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ll‘ - o .I -,, . D,J' P:.: L § vl
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DESIGN' OF QUARTENARY. GANALS
Baszed on.Critical Tractive Force: )

TABLE. 4, S+ 0 SIDE SLOPE — 1" : 2.5
Hotiom Wrdth/Depth (b/d)>=1.250
Froude Number (Fr)-=0.400 .
dracrive Force ({T) =D.200
Coirrection Factor (Cf) =0.BA4(0

. Rdughness Coefflcient N} =0.038

oo , LapanT g

I @ (1/sec) b (M) d (m) v (n/e;.'ec) S (m/m) A (n*2)
I : 270,90 D.4845 = 0.3874 0. 4792 0.004087 ° 0,563
' 270.0 . 0.4900 .. _0.3920_. . 0.456BA . _0.001024 0.576 —_—
‘270.0 6.5000 0.4000 0./4500 0.000919 0.600
l. : 270.0 0.5100 0.4080 0, 4325 0.000827 0.624
: : 270,90 0.5200 0.4160 o Aiet 0.600746 0.649
- ‘B70.0 0,5300 0.4240 L 034005 | 0.000674 0.674
I . 270.0 0.5400 ._ . 0..4228 03858 0.000640 0,700
: 270,08 0.5500 - 0.4400 0 .3749 .. 0.000553 0,726 .-
_ - 270.0 0.%600 0.4480 3r87 ©p.000502 0.753
l . 2700 10,5748 "0.4560 a 3463 . ° D.0U04S7--  D.780
_ : "/n 0 0.5800 0.4640 0 3344 © 0.000446° | 0.807 .
e 270.0 8.5900 1. 0.4720.. 0.000380 0,835 . __
I- , _ 270~.o 0.6000 i0.4800 0. 31"35 ©0.000348 - 0.864
270.0 D.6100 ; 0.4880 a 3n°3 : 0,000348,  .0,893
l T R270;0 0.6200 0.4960 0. '=927 . 0.060292 0.923
270, o 0.6300 0.5040 0.28%4 . - 0.000268 0.953
‘ . 270, 0.6400. . .0.5i20 L_742_.__-_'_.n‘0q024&__-._11;983_;___ R
S ;370.0 0.6560 0.5200 J0.2663 © 0.060227 - 1,014 .
I <L R70.0 6.6600 0.5289 © 0,283 | 0.000209 1,045 -
270,10 0.4700 0.5360 . p.2%06 - 8.000193 1.077
I 270.0 0.6B00 0.5440 ' 02433 ° . 0.000478 1,440
270,0 D.6908 ... u.5‘5211___-..-.n.az'a's_______a.uouiss 1.143 ___ _ _
270.90 0.7000 . 0.5600 . 2296 0.600453 1.176
I 278.0 D.7400 0.5680 0.2232 0.000142 1.240
270.0 0.7200 0.5760 9.2476 . . 0.00013% 1.244
270.0 0.7300 0.5840 . 0.2444 0.000122 1.279
I | 20,0 0.7400 . .0.5920___ . 0.2054___ 8.000414 _ §.314 .
: 2700 0.7500 0.6000 © 9.2600 0.000106 £.358
: 270.0 i,7600 0.6080 0:1948 - . 0.000099 1.386
I 70,0 0.76%0 . 0.64582 ‘u 1903 - 0.000093 1,449
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"Buttom Widths/Depth
‘Friovde:
C.dractive-Force
* Lorrectien Factor
: Ropahiness Coefficient (N)_..=0.02%

Numbar

oM TQ(\P1

SRR
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DESIGN OF QUARTENARY CANALS

Rased .on Critlcal'TracIng Farce

e L -

SIDE SLOPE = 1 : 2.5

(b/d)=1.,250
(Fr) =0.160
(T) =0.200
(Cf) =0,B40

T—

|3

U (n/sec)

‘R (1/sec) b (M) d (M) S (m/M) A (a*2)

280,90 0.4927 . 0.3942 ! '0.4806 0.001069  0.583 )
240.0 0.56080.... 0.4000_.____ _0:46467. . _0.000988____ _0.600__ _ ___
2680.0 0.5100 0.4080. 8.4485 0.600889 8.624
289,70 £.5200 0.4160 0.4345S 0.000802 0.649
260.0 0.5300 0.4240 051153 0.000724 0.674 -
'280.0 0.5400 0.4320. 64004 D.000&56 0.700
.2e0.0 0.5500......0.4400 ._—_."0 L3857 .0.000594. . 0.724 ——
280.0 0.5600 - 0.44B0 .  'D.3720 B, 000540 0.753
"280.8 0.5708 0.4560° -I;-n;3$91' 0.000494 0.788¢

1 280.0 0.5800 . 0.45640. ‘p,3468 ... 0.000448 0.807 .

280.0 0.5906 .. 0.4720° 9 3352 0.000409 0.835

- .280.,0 0.6000 _..0.4800 i 3L41 8.000374___ O —

280,10 0,6100 .  0,488¢0 .0 43435 0.000342 0.893°
200.0 D.6200 . 0:4960 RT 3035 B.000314 g8.923
200, 0 0.6300 0.5040 62939 0.000288  0.953
280,0 0.6400 0.5420 . 0..28489 0.000265 8.983°

- 260.0 0.6508 _~..0.5200.__'___0.P761 6. ﬂ00944*,mn1 014
260, 0 0. 6600 0.5280 ° . 0.2678. 0.0002 ©1.04S
280 . € 0.6700 D.5360 . . 0.2599 0.009207 1,077

' 2800 0.6800 - 0.5440 T, 2523 0.000192  1.110
280.0 0.6900 0.5520 0.2450 6,000477 1.143
280.10 ,7080 .___8.5400 0.2384 0.000464 . £.476.__ _

- 280.0 8.7400 ~ -0.5480 , 0.2314 0.0001%2 1.210
280.0 0.7200 0.5760 .. 90,2354 0.0001£4¢ 1.244
2610.0 0.7300 0.5840 0.2189 0.000431 1.279

. 286.0 D,7400 0.5920 0.213% J.000122 1.314

-380.0 0.7500 _ 0.4000_ .. 0.2074 . 0.000444 3,350 __
280.0 0.7600 0.46080 02020 ° 0.000106 1.386

"280.0 0.7700 " 0.&160 6.1768 0.000099 1.423
.290.0 0.7800 0.6240 9. 1918 #.000092 1,460,

230.0 0.7802 " 0.6242 @, 3916 8.000092 1.464

y ner 9y
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DESIGN oF” OUARTENARY LANAL
Bu ad “on Crxtxccl TPQCTLVh Force'
. STARLE, 4 R SR qqu SLOPE = & :.2.5

- l.Hgttom Width/Depth (bvdd=t.250 .. - . Yo

Fruouda Number (Fr) =0.400 . . :
-Tractive Force (v =0.200 = .° ~ ' e i ..
-..Correction Faztoer (C+)Y =0.840 tLoe e : .
" Roughness Coefficient. (N)...=0.025_ SRR : -
m (1/sec) b (m) d (m) V. (m/sec) S (n/M) A (n*2)
e e e e ———
290.0 0.5008 0.4005 ‘0, 4849 0.00£052 8.602
290.0 0.5400 0.4080 .. .0.4646-___ 0.000954 _ _ 0.624__ -
290.0 0.5200 0.4160 . 04469 0.000840 0.649
290.0 0.5300 0.4240 ' 9:4302 0.000777 0.674
290.0 0.5400  0.4320 - .0.4144 0.000703  0.700
290.0 0.5500 0.4400 .. 03994 0,000638 0.726
290.90 0.5600... 08,4480 . 0.3B53 0.000572 0.733. _—
©90.0 0.5700 D.4560 -, i 973749 0.000527 2.7840
290.0 8,5800 0.4640 : . 0. 3s9° 6. 000480 0.807
290.0 0.5908  0.4av20 - 3{20 3474 0.000439 . ° 0.835 -
290.0 0.6000 - 0,4800 .\ 0,3356 = ¢.,000404 8.864 -
290.0 0.6i00.....0.4880 0. §.3347. 0.000367 __ 0.893._ . ___
2900 0.6200.: 0.4960 503143 0.000337 0.923°
291,10 0.6300.  0.5040 , :a 3044 . 0.000309 0,953
. 29¢.0” 0.6400 0.5i20 , - ‘0. °950 0.000284 - 0.983
. 29U, 0 0.6500°  0.5208 - . '0.2860 0.000262 . 1.014.
: ©290.0 "0.6660.:. 0.5230.:. i iR774%: 0.000R24L 4,045 .
booLoesnLo 0.6700. 0.5360 D 2692 0.-800223 1.077
L. . 2%0.0 ¢.6800 0.5440 00,2643 0.000206 §.110
.. 290.0 0.6900 0.5520 - - 0.2536 0,000490 1.143°
;290,90 0.7000 0.S600° . - 08,2466 0.000476 1.176
290,00 D.7100 ... 0.S5680 Q;EZRZ_____MBJU0ﬂ163“*__1.210,._m_ .
. 290. 0 0.7200 0.5760 ~ @ 02334 0.000452 1.244
- 290.0 6.7300 0.5840 -.8.5267 p.booiat 1,279 -
L 2%0.0 0.7400 0.5920 . ﬁmzaoy-.' 0.000434 1.314
290.0 0, 7500 0.6000 -+ . 0.2i48 0.000122 1.350
P 270.0 0.7500.... 6.6080 __”;Jﬂ,2ﬂ9g___“ 0.000484_ _ 1.386 ...
o . 290.0 .0.7700-  0.6i60 0.,2038 0.8D0106 1,423
o ©290.0 0.7800 -  0.6240 ' “0'1986 0.000099 1.460
290.0 0.7900 . - 8.6320_ 041936 ‘0.0p0ev2  §.498
290.0 0.7943 *© 0.63 1 8.4930 0.000092 £.503
. T
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.DESIGN OF QUQRTENQRY ("GN{%L_S
Based on CPLTLCGI Tractiue Ferce
LTARCE A . R : A cmr—: SLOPE . =i 2.5

—r o e B e ._'-.— e e e e i e e — e e e e s

. Hottom Width/Depth (brdy=t.2850. . Lo
"CFroude.Mumber CULFeY =0,400 - Tl
»:Ternctite Fuorce - A{T) =0.20¢ .
ciCarrectiton Factor .- (CFf) =0,8%0 :
Roughhess Coefficient (N) -.=0.02%5__ ' . i .

-

]

. @ (1/sec) b (m) d (M) U (n/ ec) S (n/m) A (m*2)
I o © 300.0 0.5087 .. 0.4069 '. . '0.4831 °  0.004035  0.62%-
: 300.0 0.5200 . 0.4160. . 0.4623____ 0.000920___ 0,649 __ __._
, 300.0. 0.5300 0.4240 . - 04450 0.000832  0.674
I : 300.0 0.5400.  0.4320 - 04287 0.000753  0.700
C ' 300.0° 0.5500°  0.4400 04132 0.000682  9.726 -
. .. 300.0 0.5600 0.4480° - . 0.3986. . 0.000620 0,753 ,
l ‘ .. 300.0. 0.S700..._0.4560.. " 0,3847 __0.000564 _ 0.780. —
o . 300.0 0.5800.  0.4640 ~  :0.3716 0.0060544 0.807 '
‘ ' 300.0 0.5900_  6.4720 "-D'_.I3S9_i 0.000469  0.83S
l', ‘ - 300.0 0.6000-  0.4808 . - 0.3472  0.000429  0.B64
R L 200.,0 0.6100 °  0.4880 10,3359 . 0.000393 0.893
-t .. 300.0 0.6200 .0 .0, 496:1_____11 3252 5.000360__ - 0.923 . - ___
j;t,;_ ;. 300.0 0.6300.° 0.5040 - .+ 0.,3149 0.000338  0.953
SR ©.300. 0 0.6400 . 0.Si20 . - 0;3bs52° 0.000304 = 0,983
l, : 2000 0.4500 ' 0,5200, .=,.'=.u._;3959 . 0.800280 1.044
. 300,90 - 0.6600 . 0.5280 ", . 0.2870- .  0.000358 _  1.04S
.. 300,70 0.6700" .- 0.5360.._ .° P75 4. osn°3a AL077
©300.0 D.6800.; 0.5440. - o 2703 - 0 0002 1.140
ST i 306.0 0.6900. 0.5520 - 0.2625" o, 000°04 1,143
(T 0.7000:  0.5600 "-_"n 2584+ 0,000489 . §.176°
l, : .1 300.0 0.7400 . 0:5680. .- ..0,2480 @ 0000475 - §.260
e . 1300.90 0.7200 .. 015760 ____ 0i2411i__ _ 0.000462_. 4.284 ___._
S e 130040 0.7300 6.5840 ', . 02346 -  0.00045%  1.279
l,. - $300.90 8.7400 0.5920 . 0,2283  .0.00014D.  1.314
y J360.0. 0.7500  0.6000. - - 052222 °  0.006131 1,350
e .. 300.0 0.7600 °  0.6080 - 02164 0.000t22  1.386
ls' "t 300.0 0.7700 . 0.6468. . . 0:2508 ___0,000443__ _1.423____ . _
S 300.0 0.7600  0.6240. - - 0,2055 0.000106 1.450
P 390.90 8.79080 0.63200 ° '0,2003 0.000099 1,498
I‘ .300.0 0,8000 ° 0.6488 - ' 0,1953 D.000093 1.536
; - 300.0 0,8024 8.6417. ! ., 0./1943 0.000091 1.544
I “““““““““““““““““ e = pntpeinstee et e vttt ot
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Engineers. He is-a graduate of the University of Idaho in Agricultural
. N :
. r, .

Engineering..
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Irrigation Engineer since 1976} A551gnments have 1ncluded projects in

“

Iran, Indonesia, Egypt and - currently - Thalland.

.o .
___" . . .,
§ . 0 . v -

Mr, Stern is'a graduate of- Tufts UnlverSLty in the Unlted States. He
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