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The Lacey's silt factor for a patticular alluvium is
2.0, This alluvium would comprise

(a) medium sand of size 0.5 mm

{b} coarse sand of size 0.75 mm

{c} medium bajri ol size 1.3 mm

¢} coarse bajri of size 2.4 mm

What is he regime scour depth lor a channel in
soit vath sift factor of unity and carrying 8 m¥sim
of dischargeinlensity in accordance with Lacey’s

regime theory?
{a) 36m bram
{c} 54m {d) 25.6m

A channgl designed by Lacey's theory has a
mean velocity ol one mys. The silt factor is unity.
The hydraulic mean radius will be

(@ 25m ) 2m
€} 1m {d)05m
Gonsider the [ollowing statements:

1. Garels diagram is used lor the cesign of
stable channels.
2. ltisbasedonbacey’s theory anri Manning's

formula.
Qut of these, the correct statemeni(s) Isfare:
{3} Oniy1 {b} Only 2
{c} tang?2 {d) Neither $nor2

fit is required o design a stable channgl for a
givendischarge inan altuvial materiat of known
medium size. It can be done by lgast number of
assumptions cancerning the important variables
by using
{a} Continuily aquaiion and Kutter's equation
{b) Kennedy's equation and Chezy farmula
{c) Lacey'sregime equation
(d} Kennedy's formula along with Manning's

formula
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Irrigation Engineering

- Canal Irrigation Sediment
Transport and Canal Design

The Gasret's diagram have beon drawnup for a
trapazeidal channel with sida slopes as

(@ veH:tv(2: 1)

) WEH:1V(B8:1)

{c) BH:1V(5(:1)

dy WaR:1V{(14: 1)

Select the correct statement pertaining 1o a

regimeghannel

{a) The Lacey's regime equalions are
inapplicable wherevor the sit concentration
is matetiatly different from 500 ppm.

{b) The Lacey's equation are applicable to al!
unlined irrigation canals in India and
Pakistan.

c) W the sill faclor Is much smatler than unity,
then Lacey's equation are not agplicable.

{d) Lacey'sequalionare applicable loall canals,
fined or unlined, provided the sillcharge is
o the order of 500 ppm.

Two irrigation channels M and N are designed
using Lacey's theary. If the mean diameter af
the silt particles are the same tor both the
channels, and if the discharge in channel M is
50% greater (han at N, then among lhese two
channgls

{a) channel Nhassmaller longitudinal slope.
{b) channel M has smaller longitudinal slope.
{c} channel M has smaller hydraulic radius.
{d) channelN has larger welted perimeter.

The mean velooly in a Lacey's regime channet
is proportional to

@ 1= by /

)y Q {oy O
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Q.1

Q.12

Q.13

Q.i4

Malch List-1 with List-{| and selecl the correct

answer using the cades given below the lists:

Llat-l

Lane’s theory

Lacey's theory

Rouse’s equation

Richard's equation

List-It

1. Unsteady, unsalwaled llgw in a porous
medium

2. Uplilt pressures

3. Suspended sadiment conceatration in the

" verical direction

4, 'Regime canals

com>

Codes:

A B COD
@ 2 4 3 1
by 4 2 3 1 1
© 2 4 1 3 :
@ 1 4 2 3

Shield's crileria lor the iniliation of molion statgs

that the enrainment fungtion l/gd(G — 1)) is
unique lunction of

{a) Aeynold’s number

{b) {Froude number)(Shear Reynold's number)
(g}, Froude number

(d} Shear Raynold's number

The minimum size of sediment Ihat may ramaln
slable in an alluvial channel, arrying discharge
inlensily q, with hydraulic radius A, and bottom
slope S, is

S\ 112
@ 11AS () 1.35[%
(c) YAS {d) None ol them

Tha most important shape parameter in sediment
analysis is

fa) sphericity
{c) roundness

{b) shape faclor
{d) form factor

Lacey's regime theary is not applicable toa canal
in

(a} trueregime
{c) tinalregime

{b) nitial regime
{d) Nons ol them

Q.15

Q.18

The bed of an alluvial channel along the flow vill
always be

(a) flat

{b) wavy

{c) dunedand rippled

{d) ali of the above are possible

Consider lha lollowing stalemens:

1. Sl is kept in suspension because of the
genaralion of eddies,

2. According to Kennedy, lhe eddies are
generaled (rom the wetted perimeter of the
canal.

Which of tha above statements isfare correcl?

" {@ Only1 (b) Only 2
(©) tand2 (d) Meither 1nor 2
Lacay, in his regime equalions, has adjusted his-

Qir
“$ill factor to be unily ior the slandard sill used

Q.18

Q.19

Q.20

by Kennedy. It is known thal Kennedy used Bari-

"Doab alluvium as the slandard siltin his equalion,
. Then, the mean size, in mm, ol Bari-Doab

-alluvium and the crilical valocity ratia for this sit

" are. respectively.

@ 032and 1.00 (b)1.0and 1.0
© 1.0and 1.76 - {d) 0.57 and 0.90

The lotal numbarof indepandent equations that
form Ihe Lacey's regime theory is

{a) 6 (b} 10

) 3 (G

The velocily of flow in the channst wilh a deplh

of 1 m, calculated by Kennegy's heory with a
crilical velocily ralio as 1.2 is

(a) 0.50m/s (o) 0.55m/s
{c) 0.66m/s (d) 0.70mfs
Lacey's sour deplh equalion is given by

v3
@ 1-85[‘—}]

|

{5
) q
b 1,35[—1 )

5 2\V3
(d) 185{37)

fc) 1 35(

~|Q



Q.21

Q.22

Q.23

Q24

Q25

Q.28

A channel alignod nearly paraflel lo lhe nalural
drainage ol an arcais called

{a) Sideslope chanrnel

{t) Contourchannel

() Wealer shed channe!

{d) Ridge channel

The water requitement of crop is maximum dufing

{a) f(irstwalering before sowing (he crop

{b) lirst walering when the crop has grown a
few centimelres

{c) lastwalering before harvasting

{d) intermediale watering between (b) and (¢}

Which of ihe loltowing are correct aboul Regime
channels?

1. Discharge in ihe channelis constant.

2. Sedimentload is conslant.

3. Channel perimeter varies.

4. Sedimentgrade is constanl,

5. Sedimenl comprises loose granular malerial,
{a) 1,2,3and5 (b)2,3andd

(c) 1,3, 4and5 (d)1,2andd

Il discharge (hiough a river is 4000 m/s \hen ils
perimeler as per Lacey's theory is likely 10 be

{a) 360m (b) 300m

{€©) 150m (d) 2a0m

The maximum (ractive stress on channel sides
is given by

@ 1, RS {b) 1.1RS

(c) 075 %, RS {d) Nane of lhese

The crilical velocity ratio in Kennedy's crilical
velocily equalion takes inlo account the effect
ol

(a) roughnessof bed,

{b} slopcoflhe channel.

Q.27

Q.28

Q.29

(c) size and type of sill.
(d) cross-seclion of channel.

Manning's rugosity coalficient is proporiional io
@ a (b} '@
© 4% {d} '?

Assartion (A): The tractive {orce methad ol

designing slable channe! in nan-cohesive soils

is applicabte only when the channels carry clear

veater.

Reason (R): Incohesionless soils, channels are

designed only for non-scouring.

{a) both A and A are true and R is the correst
explanalionol A

{b) both A and R are true but R is not a correct
explanalion of A

{€) AistruebutRis false

{d) Aisfalse bul Ris rve

1. Achannstinwhich all variables are equally
free lo vary has a tendency lo assume
traprezoidal section.

. For very fine silt, tha seclion is scmicircle.

Hi. Channelsin coarser siltis deeper compared
10 channels in finer silt, '

Which of the following slatement/s isfase correct?

Q.30

& Onty! {5} Only I
{cy Nand ) land ll
According lo Lacey
75 "
(a) See Ev—j- (b} S FFE—
s (&'5 s ¥3
€} Se @) S ==
" Al
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1. (¢} 8. (d .
, f = 176050 lnLac;breghedmﬁnwvebdesg;@by

z HE
= 2= 1.76Jdpm V= [ﬁ] misec
= O, = 1291 mme~1.30mm Ve Qi i
3. (a)

11, {d)
Shield’s entrainment function 1 /lgx dx(G- 1)}is
afunctian of shear Reynold's number at critical
stage ol bed movement & based on experimental
work. In shields diagram il shear Reynold's
number is greater than 400, critical shear siress
is independent of it.

6. (a) 17.  {a)
Garret's diagramhave heen drawn for trapezoidal
channel with side slopeas 172 H: 1V,

4. (a)
Garret's diagramis based on Kennedy's theory
and Manning's formuta,

1 2
d, = (—) =0323

1.76
8. (o) Critical velocily,
InLacey's Theory V = 055 mpPH
Bed slope 'S’ is given by 0267 = 0.55m{0.323PP
: (503 = m=1
5= Ba0o™ 8. (o)
0,=150,0,=0 f= 176Jd

f = same for both channels

2
. ’ <
Sy (&]w v, ‘Jsm

i

Su ~\Oy AI? = 140 VE
s e are the basic independent equations given by
Sat Q Lacey.
-8, ¢ (1.50)
19. {c}

Sy (1Yy® V = 0,55 m D%
Sy T [E] = 085 x 1.2 x 0%

’ = 066 mis

So longitudinal slope of channe! Afis smatier,



21,

(a)

A sida slope canal is that which is aligned at
right angles 10 the conlours i.e., along the side
slopes as shown infigure. Snce such a channel
runs paraliet lo the natural drainage llow, R usyally
does nolinlercepl drainage channals.
Exampla:

slde s'opa cann!

Atgnment of side slopa canal
Hence option {a}is correct,

(b}

The first walering after sowing the crop when the
crop is lew centimeter high is known as ker
waatering. This irrigation depth is maximum ef all
the walering depth and is called kor depih.
The period during which kor wateringis applied
from the instant of sowing the crop is called kor
jeriod,

Hence oplion {b}is cariect.

24,

27.

30.

{b)
P = 475J0
= 4,75/4000
= 2004 ~300m
{c)
By Strigkler's forrula
IR
N = 24d
{a)
i
5= T3
33400

This rsgime slope formula given by Lacey, gives
excesgive slope values. Not even 3 single
chanrel has been conslrusied accdrding to this
regime slope equalion, either on the lower
Chanab canal system or on lower Bari Doab
canat system. The rigidity of this regirae slope
equalion was therefore, laler changed by Lacey
to tha form )

3

S« 7@

P
which was his linal form, shawing no rigidity of
lhe conslants.



