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-:--::;w6ri-qGgieulg-p:rtea'--E"s:*ir''"e-gwit---:---,/ Candidates are required'to give their answers in their own words as far as practicable.

/ Attempt AII questions.

'/ Thefigures in the margin indicate Fwll Mar.ks

'/ Necessaw figures ary attache! herewith- .

./ Assume suitable data if necessary-

1. Describe in brief stages of planning of irrigation projects.

2. After how many days will you irrigate your field in order to

crops if
Field capacity of soil :29o/o

Density of soil = 1.3 gm/cc

Daily consumPtive use : 12 mm
Permanent Wilting Point : TLYo

Effective root zone dePth: 65 cm

For healthy growth moisture content must not fall below 25%. How much irrigation water

required it outlet of the field, if the application efficiency is 75%

3. Describe economic analysis of canal lining during design of irrigation canal. t5]

4. Design concrete lined canal to carry a discharge of 45 cumeer The bed slope of canal is

assumed to be I in 7000. Take side slope of canal as 45" and manning coefficient is

0.01s. t8l

5. Why Kholsa's theory is appropriate than other methods? Write down limitation of mutual

interference correction while applying Khosla's seepage theory. t3+2)

6. Design crest elements, cistern elements and draw HGL line of a designed glacis fall on a

canal waterway with the following data:

Full supply discharge: 118 cumec

Full supply level of canal (U/S) = 209.7 m

Full supply level of canal (D/S) - 208'2 m

Safe exit gradient of canat material = | 16

Write down essential requirement of outlet. Derive the relationship between Flexibility

and Sensitivity.

Neatly sketch a guide bund and design the following components of guide bund for river

discharge of 4000 cumec of flood height 5.0 m and silt factor 1.1.

Length of tuide bund
l-hickness of pitching
Width of launching apron
Depth of launching aPron

t4l

ensure healthy growth of
t8l

Canal bed'level{U/S) : 207.5 m

Canal bed level (D/S) = 206.0 m

. Canal bed width (U/S & D/S) = 62 m

Fluming ratio :75 Yo

[1s]

12+31

t8l

1.

8.



t
9. A distributary channel having bed with 5.0 m full supply depth of I.20 m c,arries 3.0

cumec of water. A semi modular pipe outlet in this channel has a command area of 15 ha
growing rice with a kor depth 20 cm and kor period of 3 weeks. Determine the size of the

outlet and set it for sub proportionality with a flexibility of 0.9. Assume length of pipe as
' 3.0 m and friction factor as 0.03.

10. Design a siphon for the data given below:

Canal Drainage
Discharee (m'/s) 18.0 60
Bed level (m) 100.0 101.5

Side slope (V:H) 1:1.5

Bed width (m) 6.0
FSL/hish flood level (m) 103.0 103.5

Lacey's silt factor: 1.0, Rugosing coeffient N : 0.016
Normal ground level : 102.0 m

I l. Explain causes and remedial measures of water logging in the agriculture land and write
the method as well as assumption adapted to design the surface drainage in terai region of
Nepal. [3+3]

***

t8l

t8l
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Attenpt All questions.
/ The figures in the margin indicate Fa!!furhs.
/ Assume suitable data if necessmy.

1. a) Explain GCA' CCA, NCA, Cropping Intensity and Cropping Pattem. tsl
b) Write down the steps for calculating irrigation requirement for Rice crop. t41

c) The field capacity of soil is 40%, Perrnanent wilting point is 20%, Density of soil is
l.2gm/cc, effective root depth is 90crq ET crop is l0mm/day. Calculate the irrigation

-, interval (IR) if the readily available moisture (RAM) is 75o/o of zvailable soil moisture
capacity and show AMC, RAM and irrigation interval on graph of Available moisture
and time. 15+21

2. a) Write down the concept of Kennedy and Lacey's Silt Theory. t8]
b) Proofusing Lacey's Theory that p = 4.75 (Q)0 5 

t4l
c) Design a canal using Lacey's Theory carrying a discharge of20 cumec, silt factor:

1.5 and side slope is 0.5:1(H:V) t4l
3. a) Write down the cause and effects of water logging. AIso explain method of

reclamation of water logged area. t6]
b) Derive the expression for subsurface drainage spacing. t5]
c) Explain different types of outlets used in irrigation projects. t51

4. a) Neatly sketch a guide bund-and design the following components of a guide bund for
a river discharge of4000 m'/s and silt factor 1.1. tgl(i) length of guide bund
(ii) thickness of pitching
(iii)width of launching apron
(iv) depth of launching apron

b) Explain different level of planning in inigation projects, also explain different types
ofmaintenance in irrigation projects. tgl

5. Write short notes: [4x4]
a) Irrigatiod Development in Nepal
b) Types of lrrigation Method
c) Different types of cross Drainage works
d) Different types of Fall structures

***
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t Candidates are required to give their answers in their own words as far as practicable'

t fl:,T;,f,, ̂ ?:i{:";:, r,n indi c at e F utt Mar h#

,/ Assume suitable data if necessary-

l) Describe about the different method of surface and subsurface inigation and their 
(5)

suilability

How do you calculate the frequency of irrigation on the basis of soil moisture? Water is

released at the rate of 16 cumecs at the head sluice;lf the duty at the field is 80 halcumecs and

foss of waterin transit 2lo/o.Findthe area of the land that can be inigated. (8)

Describe with sketch about possible alignment of inigation canal'' (5)

Describe about alluvial and non-alluvial canal. Design a canal using Kennedy's formula with

the following data:e=4o m3/s, manning's roughness coefficieit (n) =0.018, bed slope(s)

=0.00020, m=1.0 and side slope=0.5:1(H:V) (Z+8)

Exptain the design method to find the Euitable size, length and thickness of floor of banagE

Using Khosla,s Eeepage theory. Also draw the typical section of banage showing the different

component. 
---r-e'- (6+6)

what is river training works. Exptain with sketch three methods of training works normally

adopted in Nepalese rivers. 
'r'-" (8)

7) (a) what are the func,tions of head regulator and cross regulator. Sketch the section of cross

regulator 
- v 

(2+21

(b) Design a vertical drop structure for the data given bElow.

Full supply discharge u/s and d/s =1.8 cumecs

DroP height=O.75m

FSL u/s end d/s =106.997 and 1 06.247 '

Full Supply depth u/s and d/s =0.929m

. Bed levels u/s and d/s =106.068 and 105.318

Bed wldth u/s and d/s =1.2m

sumption co=0.415 for recFngttl The drop stru€lure

.0 Side slope of the canal is tr: ighls coefficient as 
(g)

g) Design the following components of a suitabte C/D work for the following data-

Discharge of canal=5g msls , Bed width of canal=30m,Depth of water in canal=l.Sm,Bed level

of canal=100.0m,High flood discharge of drain=450 m3/s, Htgh flood level of

drainage=100.50m,Bed level of drainage=98.8m,General ground level=100.0m (i)Design of

drainage water- way(ii)Design of canal water way (iii) Design of transitlon and (iv)Uplift pressure

ontheroof.lr9l-wc|y\||/|JEr'lv||\,|\,g|r|€.|ltf.lv|t'F,\r|',

9) Explain about internal and extemal drainage system. Also explain the causes and remedial

meaeures of water logging in the agriculture land and write the method as well as assumptions

adapted to design the surface drainage in terai region. (3+3+4)

Exam.
BE Full Merks
.BCE Pass Marks
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TheJigures in the margin infrate Full Marks.
Necqsum fisures are ffiached herewith-
Assume suitable data dnecessary.

l. Justify the need of inigation development in Nepal. Define cropping intensity arid
irrigation intensity. i "

2. Thebase period, intensity of inigation and duty of various crops under a canal inigation
system are give,n in the table below. Find the reservoir capacity if the canal losses are

t8I

3. Draw a t5rpical ctpss section of a canal in partial crittiug and partial filling and label at
least fivedifferent cqr.ral elemcnts on it.

4. a) Sides of an irrigation canal with the followingdesign parameters are well protected.

What will be the stable depth and bed width of such a canal?

t5I

Q:5m3/s, dso=3crn, i= I in500

slope of a chaonel in alluvium in 1/6000. Find the channel section and the
maximum discharge which can be allowed to flow in i[. Take f : 1.0.

5. A diversion weir with a vertical droq to be designed for an inigation system has the
following data Design flood :4000 m'/s; Natrual width of the soluce river = 300 m; Bed

material: Coarse sand, Bligh's C = 12; Lacey's f :1.2; Height of weir above low water

= 3.0 m; Top width of the crest :2.0 m. Fix the lengttr of the floor accordlng to Bligh?s
principle and design the length of flocir and depth of cutoffs using Khosla's seepage

theory. Compute the'thickness of the floor at key.points. Make zuitable assumptions if
necessary. Draw a neat sketch of the designed weir.

6. What is meant by river training works and what are the different objectives served by it.
What are the underlying principles behind the determination of spur spacing. Draw L and

. X - section of a typical ipur. Il+2T21
7. Describe the funstions of different regulating structures used in an irrigation system.

Desigu the c:rest and cistern of a drop sEucture (Sarda type) for a discharge of 9 cumecs

and a drop height of 1.2 m: FSL rls and d/s : 105.7 m and lM.5 m; Bed Level r.r/s and

dls:104.2m and 103.0 m; Bed Width r/s and d/s: 8 m; Side Slope of Channel : l:1. t5+l
i

Crop
Base periods

(davs)
Drrty atthe field

ftIa/Cumecs)
Areaunderthe crop

. ftectares)
Rice 120 850 3000

t20 1700 4500
Susrcane 360 750 5400
Veeetables 120 6s0 1200
Cotton 2W ' 1300' '2200
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8. Determine bed and water levels at four critical locatiori5:,.of the cagal water way at

qr-it-rnof Syp-honicAqueduct,d.esigudwiththefollowingdutu.,

eaEal- 
1 

:

i Full'sunply discharge = 40 m3/s i' '

. f_r{!_s.lpply.level:15l.8m , ,'.
Siqe-s,tope: 1.5:l
Depth ofwater= 1.5 rir

Bedwidth =32m i''tr.

Drainage

Ma:<imum flood discharge = 520 m3/s
Higfu flood level: 150.6 m
Bdlevel:148.2m
Normal gnound lerrcl = 150.00 m

!

'., l: '

:. :
,l

I rr,."': -'-

List out the main effects and preventive measur€s of watei logging. Estimate the rate of
internd dminage discharge in lps/ha from btmded rice fields qf ,T€rai area. The 3-day
design rainfalt of l0 years frequency in that afea has been estimated as 400 mm. Make
zuitable assuurptions for removing exoess water from the fi.gJd of Terai:

**'+ ' l'

t4+6I
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/ Assume suilable data dnecesswy.

l - Writing various methods of surface inigation, discuss the suitability of drip and sprinkler
inigation.

2. A minor commands 400 ha of inigable area. It is proposed to consider wheal crop in the
whole command area. The kor period for the wheat is considered 3 weeks. The kor depth
hasbeenassessedtobe l0cm. Inthisperiod2.T5cm of rainfallisnormallyexpected
with such an intensity that 50plo of this could be taken as superfluous (surface runoff).
Considering lOoh conveyance loss find out (a) dury of the canal water at the field head
and (b) discharge of the minor at upstream head.

3. Explain the components of a canal inigation system.

4. A stable channel is to be designed for a discharge of 40 m3/s and the silt factor of unity.
Calculate the dimensions of the channel using Lacey's regime equations. What would be
the bed-width of this channel if it were to be designed on the basis of Kennedy's method
with critical velocity ratio equal to unity and the ratio of bed-width to depth of flow the
same as obtained from Lacey's method.

5. Sketch the hydraulic gradient line for the weir profile, shown below, considering the case
of no flow at pond level. Slope correlation for the slope (2:l) is 6.5 percent. Also compute
the value of the exit gradient.

Pond lanel

0-sm{ 98.00

$o |*0.s.
94.00 s4.00

92rX)

6. The launching apron of a guide bank is Iaid in a width equal to 1.8 times the depth of
scour below original bed. If a scour slope of 3:l is to be maintained with thickness I.5 t,
find the thickness of apron before it get lamched. Draw neat sketch of designed structure-

7. a) Write down the functions of head-regulator and cross-regulator.

b) Why is the provision of drop silxuctures required in an canal irrigation system. Explain
with appropriate sketches-

c) Meution various types of canal outlet and describe in brief. What is flexibility of outlet?

tsI

t8I

lsI

[4+6I

ll2I

t8l

I4l

t4l

t4I

PFf.n

'/ 'i



8. a) Following data ae ohined d tb crossing of a canal and a drainage.

Canal data:

a: 20 m3/s, depth of waer: lJ m and FSL = 151.50 m, Bed width: 12 m, side
slope (H:V) = (15:l)

Drainaee dara:

Q = 200 m'/s, f{FL: 150-7 m, Bed kr€I: 148-5 m ad Ground level : 150.0 m

Design the following comp@€fiE of siphon aqueduct.

i) Drainage waterway ii) Canal waterway
iii) Transition iv) Uplift

b) Explain different types of crossdrainage structure with necessary sketch.

9. Detennine the drainage rate in Vs/ha required 1o meet the following conditions for healthy
growth of rice paddies in bonded filed in Terai ofNepal.

Initial water level in field:50 mm
Ma:<imum water level is 400 rnrn which may persist for up to one day-
Depth in excess of 250 Em maypsrsist for up to 2 days.
No rain follows the design rainfalt for several days.
Neglect ET and deep percolation losses-
Design 3 day rainfall is 400 mm.

t6l

ll0I

t4l
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Aaempt any Five questtons.
,/ Thefigares in the margin indicate fiull Marks.
/ Assume suitable data ifiecessary.

1.a. Explain follnring terms

a. GCA
b. NCA
a Cropping lntensity
d. Gropping Pattem'

b. Wdte dom the steps for cabulating inigation requirement for Rice crop

c. The fieH capacity d s9l! ir 40j6, Permdnent witting point b 20%. Oeniitv of soit.is 1.2grntcc.
ryirte ryg @pth b 90Cm, Efcrop b l0mm/day. CalcuHe the inigation intenrat if the readity avaitabte
moflye is ffi of availabte soil rnisture capacrty

2,. ay. Using taqey;e basic equation, e$abfsh a relalionship between R, e and f
'b- Design a canal usirg Kennedy fonnubt'ron with folkrrring data

Q = 10 qrmeq Manning rcughness ooefticbnt = 0.0245, slope of bed = 0.0002, m = 1 and side slope of
cand 0.5:1 fttV)

c. Yhitedowntheimportance of caaal livkrg.

3. a Ddme gmynes and e:gbh diifferert t!,pes of groynes

b. E pJain diferent tlryes dflood contrd measrme!

c Ergla'ur dirtrercnt stages of dnea

4. Calcuhte fie uplit pressure at key points of piles in Fig 1. Abo check the thic*ness d the
noor at A B locatbn and exit gladient. The safe exit gradi,errt is 0.2

lclm

'10fti

9!rsln

grn

FFlii'l

(8)

(4)

(4)

(6)

(6)

(1)

(8)

H'
(4)

(16)

92m

gil.Sm

z0mt

I

15m

Fig. ,
Iif,:l
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5. a) Wrt6 dryn the cause and efiscts d rvater logging. Also elplain

b) Derive the e)gression for subsurface dnainage spacing

c) rwnte dofln the desrgn cntertr dsurfagg rlrainages 
l

6. Wdte short notes
a. Types of lnigatbn Melhod

b. operation and Maintenance of lnigatim syslem

a Modularand nosr modularoutlets

dr. Dlfferenttypes of Cross Drainage uorks

method of reclamatbn of water
(6)
.(s,

itit
(4x4)

1

:

***
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\ 1.

3.

4.

5-

6.

7.

/ Candidates are required to give their answers.in their own words as far as practicable.
{ Attempt All questions.

'/ Thefigures in the margin indicate Full Marlcs.
{ Assume suitable dota if necessary.

2.

Write down sowing time, harvesting time and average delta of five principal crops of hills
ofNepal. t5I

a) Write down the steps for calculating irrigation requirement for Rice crop. t5l
b) The field capacity of soil is 60%, permanent wilting point is 2|o/o,Density of soil is

l.Zgdcc, effective root depth is l20cm, ET crop is 9mm/day. Calculate the inigation
interval if the readily available moistr.re is 85% of available soil moisture capacity. t3l

Neatly draw the component of canal and explain it. t5I
Errplain sediment transport and tractive force approach in canal design. [10]

Draw a neat sketch of the general layout of a diversion head works and cross sections of
under sluices, canal head regulator and weir with all details. [3+3+3+3]

Following hydraulic data near a proposed bridge site are obtained.

Ma,ximum discharge : 4000m3/s
Higest flood level = 205.0m
Nver bed level :200.00m
Average diameter of river bed meterial = O.lmm

Design the following components of a guide bund and neatly sketch it. (i) Length of guide
bund (iD Thickness of pitching of the slope (iii) Lenglh of launching apron (iv) thickness
oflaunchingapron. t8I

a) Design crest, length and thickness of impervious floor of a vertical drop structure for
the data given below:

Discharge: 1.8m3/s; Bed level U/S = 205.05m
Side slope of channel = l:l; Bed level D/S : 204.35m
FSL U/S = 205.95m; Bed width U/S and D/S = 1.5m

Top width of crest = 0.5m (for initial assumption); Cd:0.415 sp.gp. of masonary drop
structure :2.2; Bligh's coeff: 6.0. t8I

b) Describe with neat sketches the functions of distributory head regulator and cross
regulator in a canal project. t4I

Design a syphon aqueduct (Drainage water way, Canal water wayr Bed levels and

Transitions) if the following data at the.crossing of canal and drainage are given. UOI

o Discharge of canal : 50 cumecs
. Bed width of canal:32m

,

8.



o Full supply depth of canal = 1.80m il ' ,o Canal bed level = 200.0m
o Side slgpes of canal: (1.5H:lV)
. High flood discharge of drainage = 400 cumecs
. High flood level of drainage = 200.60m
. Bed level of drainage: 198.0m

I o General ground level = 200.20m

9. Design a surface drainage for a field of 40ha area in Terai with following data Design
maximum yearly precipitation for three consecutive days = 50mm, longitudinal slope of
channel 1:400, Manning roughness coefficient 0.025, Maximum water level is 300mm
whicli may persist for up to one day and depends in excess of 200mm may persist for up
to 3 days. Aszume other suitable values if necessary.

t+*
lr0I

1
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{ lttemp! any Fbe questions.
{ The figures:in the margln indicate'Full Marks.
/ .Assume sittabte data tf'necessary.
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!

I

t_

t5l

tsl

t6I

tsI

t6I

IsI

t4I

t8l

t4l

t4I

u21

I

,7t . ) t. a) "Irrigation shall be given top priority for the overall development of odrcountry".

b) What do you mean by crop water requirement? Explain the factors affecting ttie crop
waterrequirement ' ' '

c) After how many days will you zupply water tg soil (clay loam of 1.5 glcc &y density,
Field c4pacity = 25Yo and P'WP : l3yo) in order to ensure efficient irigation.of the
crop for which daily consumption use of water is 10 mm. Take 75cm of root zone

2. a) Discuss, with suitable sketch, variousmethods of surface inigation system. ,

. : b) A field channel has a culturable command area of 2000 hectares. The inten'sity of' 
inigation for gram is 30Yo and for wheat is 50%. Gram has a kor period of 18 days
and kor depth of 12cm, while wheat has a kor period of I 5 days and a kor depth of 15

cm. Calculate the discharge of the field channel.

c) Showing the position of a fish ladder, unite its necessary in headworks.

3. a) hove that the wetted perimeter is direcfly proportional to square root of the design
ru . 'tlischarge.

I -- .I''' b) Design an inigation channel with side slope 0.5H: lV to carry a discharge of 50 m37s
' at a.slopb of I in 5000. Take kutter'sn = 0.A225 and C.V.R (m) = 0.9.

c) Draw cross section of an irrigation canal'in cutting and filling showing major
elements.

4. a) Discussing sediment probleur.s in aq irrigation headworks, write any two methods of
contolling sediment qrtry to the inigation canal.

b) Design a 1.5 Sarda grpe fall for a canal having a discharge of 12 cumecs wilh the
following data.

Bpdlevel ry's = 103.0m
Side'slopes of canal : 1:1

Bed level d/s - 101.5m
Full supply level r/s = 104.5 m
'Bed widthr.r/s and d/s: 10m
Soil = Good loam
Bligh's Qs€fficient= 6

!:

I

i

i
I
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:Ghec* i&6 exit:giadient of
U6."
' " Ld't'i A

the,tBdrauticsihieture..The.safe exit gradieni 
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tttJ toit is 
-r:. 

' 
' :a:T

. ._ .. -.* rt.

.tf .zrrrdifiAtes

-..t1i" tl!'l't

Lanel:J

, tl,
Lewl C

.Lsual B

La\ral

te\rel E

41r

LprrelG'

(
(

La/d D

L1 L2

Reference Point Level, masl Reference Point kvel,masl
A 160 F 142
B 143 G 139
c 746 H 140
D 142 I t4t
E 138 J 135

Lr and Lz are 30m and 60m respectively. Conection factor for slope is 3.3. Use
analytical method. Make suitable assumption if necessary

What is o.tttttt Wtte down the requirernents that an outlet should fulfill. Distinguish
clearly between uon modular and semi-modular ouflet. - [+2+3]

]Vha! is water loggrng? Write down causes, effeots and preventive measures of water
loggings. lt+2+2+31

WiIh neat sketch,(plan and section), show the dver training works for a bridge. What
is a launching apron? How is it designed? 14+41

'tf*+

l U
b)

6.4

b)
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Examination Control Division
2068 Baishakh

Exam. Resular / Back
Level BE Full Marks 80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.
( fheJigur"t in th" *argin indicate Full Marks
/ Necessarv chsrt is attached herewith.
/ Assume suitable data if necessary.

1. a) Calculate the design discharge of canal at 0, l, 2 and 3 km from headworks. The GCA
at the head of the canal is 40000 ha aqd after each km it is reduced by 6000 ha. Of this
command, the CCA is only 70%o. The intensity of irrigation for Wheat and Rice is
40% and 25% respectively. Assume total loss below 3km : 0.4 m3/s; channel losses
per hp : 4olo of discharge at beginning of each km; Kor period for wheat and Rice is
4 and 3 weeks respectively. Kor depth for wheat and rice is 14 and 20cm respectively. t9]

b) What are the factors to be considered in fixing canal aligruirent? Discuss the tlpes of
canals and their suitability in plaruaing of irrigation system. 17)

2. a) Find the spacing of the tile drains for an area having average annual rainfall of
l400mm, if 1% is to be drainedin24 hours. From ground level, depth of impervious
stratum = 9m; depth of drains = 2m and depth of highest position of the water
table.: lm. Coefficient of permeability may be taken as 0,001 cmlsec. t8]

b) An irrigation canal passing through the'alluvium soil (d,*"n = 0.50mm) carries a
discharge of 64 mtls. What major principle you apply while designing such a canal?
Find out th9 principal dimension and bed slope of the canal and draw a sketch of the
designedsection.. [1+6+l]

3. a) The cross drainage shucture across an irrigation channel has following data: Uzl
Parameters Canai Drainage
Discharee (m'/s) t25.0 64.0
FSL/IIFL (downstream) m 298.00 304.0
Bed Level (dovrnstream) m 294.00 300.00
Bedwidth (m) 40.0 80.0
Side slooe (H:V) l:1 0:1

Fix the waterway of the canal and drainage designing a suitable t1,pe of cross drainage
structure and find out the bed level of the drainage structure at the upstream end.

b) Write with explanation of three majbr fuqctions of undersluice constructed in an

irrigation headworks and mention its design criteria.

4. a) Calculate the thickness of a 7m long launching apron of loosed stones for a shank
portion of guide bund at d bridge site-of a riverS@design flood of 8000 m3/s and
flood depth of 5m. Assume that average diameter of river bed material at floo-d time is
0.3mm.

12+21

b) Define river training works. Enumerate three major objectives of river training works.
Write down two basic purposes of spur installation. 12+3+2)

tel
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5. a) Discuss the advantages and disadvantages ofsprinkler and drip irrigation.

b) For the following irrigation headworks and respective data,

i) Compute the pressure at the.end pile section.
r floor and pile interface
r bottom 

"na 
ofpit" :

ii) Check whether the floor thickness provided at the end is suffrcient or not?
iii) Check the exit gradient of the hydraulic structure. The safe exit gradient of the soil

is l/6.

Level D

t-svel I

t6l

16+2+21

[3+3]

Level A

Level C
4rI

Level B

Level H

Level G

Level E

Lovel J
L1 L2

6' 
"]

b)

c)

d)

Lr and L2 $e 20m and 6Om respectively. Use analyical method or Khosla's curve
(rttaehedherovi.th). }..{akesi:iteble assrr:",:litir,:',, .lli:.',: ,,r;r}ty. i!' , .,.; ,'" .

Elnlain the working of a non-modular outlet. What 
'are;'the 

advantages- and
disadvantages of this tlpe of outlet?

Explain soil moisture iension, osmo.tic pressure; field capacity, wilting point and
available moisture.

Describe the status of irrigation development in Nepal.

Write a short note on institutional aspects of irrigation system management.

t**

t3l

t4l

l3l

Reference Point Level. masl Reference Point Level. masl
A 160 F t42
B I tJ 139

C H 140

D t42 I r4t
E 138 J 135
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TRIBHWAN1JNIVERSIfi

INSTITUTE OF ENGINEERING

Examination Control Divisiqn
2065 Bhadra

Exam. Regular / Back
Level BE FullMarks 80

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any Five questions.

'/ Thefigures in.themarginindicate FuU Marks.
/ Assume suitable data if necessary.

1a)

b)

c)

2. a)

b)

3: 
,t)

b)

c)

4. a)

With thq help.of a neat sketch, describe the components- of a canal._system used.in
irrigation project.

Explain the terms duly, delta and their relationship

Draw the crop coefficient curve for rice crop. An irrigation project has 6000 ha of
CCA and ETo is 150 mm/day, effective rainfall is 30pm/morith and the overall
efficiency of th.e project is 30%. Calcu-l.ate the irrigation demand in cumec.

From the data given below, design a stable irrigation canal, ensuring tfr" stutitiry of
particles at bed as well as sides.

Discharge: i0 *'/,

Side strcpe = 30o
Angle of repose of soil:38o

With the help of neat.sketches, exp[rn how silt excluders and silt ejectors corrhol the
bed load'in an irrigation system. ' .. ' ' " :::,
Write with definition stetch hpw.do,you determine,thepressure along the fourctlation
of the struitr:re and *r*" r"fety against uplift pressure using Bligh's creep $eory.
Draw four (4) simple Khosla's profiles for a weir of complex profiles. What
corrections Khosla suggdsted to accommodate such simplifications?

Write down the advahtages and disadvantages of sprinkler and drip irrigation.

Desigr the follbwing compcinents of a guide bund for a river discharge of 6000 m3/s

and silt factof as i.l. Take IIFL: 150m, Bed level: 145m.

i) Length of guide bund
ii) Thickness of pitching
iii) Width of launching apron
iv) Depth of launching apron

Using the design data, draw the followings:

A) Plan of guideqpk.
B) Section at shfrk and
C) Section at u./s curved head

b) Write down the five objectives of river training works.

t4l

t4l

[3+s]

t10l

t6I

[3+3] .

t4l

Is+3]

i.

!

c) Write down different types of canal maintenance.

t4l

t4l



.t6l

14+21

5. a)

b)

-c)

6.'a)

The annual rainfall in Biratnagar is 2000mm. Find the Spacing of sub-surface drains if
ZYo of average arurual rainfall is to be drained in 2 days.

Depth of impervious stratum from the top of soil surface : l}rr-
PoSition of drain is 2m bblow the'top soil surface and the depth of highest positio; of
water table b6low the top soil surface : l.5m

Permeability,K= I x 10+m/s

Explain di"fferent types of outlets used in irrigation projects. Define proportionality
and flexibility of such outlets.

Draw a neat longitudinal sec-tion through a head regulator of an irrigation head works

Find out the waterway, bed level and FSL of a suitable cross drainage structure for the
following data given below. The structure should be flumed to achieve economy.

t4l

[10]

Parameters Canal Drainage
O;,' (rn'/s) 30 200
B (m) 20 80
Bed level at d/s 200 198
FSL/HFL 242 20t

Assume Manning's rugosity coefficient as 0.014 for concrete.

b) Explain with.plans and sections of any two types of fall struchries used in irrigation
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O' TRIBHUVAI\: UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2065 Shrawan

Exam.
Level BE

Programme BCE Pass Marks 32

Year / Part IV/I Time 3 hrs.

Subject: - Irrigation Engineering

/ Candidatds are required to give their ans#ers in their own words as far as practicable.
'/ Attempt any Fivi questions.

'/ Thefigures tu the margin tndicate Full Marks.
Necessarv fisure h attached herewtth.
Assume suitqble data if necessary.

'2.a)
b)

c)

3. a)

b)

,c)

l. a)- Explain different types of irrig4tion methods.

b) Write the definition of potential evapokanspiration and write down the steps for
calculation potential evapotranspiration by Penman methods with all associated
formula-

t8l

t8l

tsl
i

I

I

I
I
I
!

Explain different types dfcanal alignments.

What is water logging? Write down its causes, effects and preventive measures of
water loggings.

Explain different types of irrigation efficiencies.

Enumerate different methods of flood control measures. Explain the functions of spur
and their types with the help of sketches

Design a guide bund for a flood discharge of 7000 cumecs, the high flood depth is 5m
and the silt factor is 1.1.

t6l

tsl

[3+3] '

' [6] .'
tt1L'J

4. a) An irrigation canal carrying a discharle of 40 m3/s has to be constnrcted in alluvial
sbil. If the mean diameter.of the soil is 0.5 mm, design a suitable sgction and bed
slope of such a canal. ' t8l

b) Draw a neat sketch of cross-sections of a canal in cutting, filling and balanced mode,
showing all features. t8l

.

5. a) Design a canal drop structure for the data given below: t8l

a
FSL, upstream
FSL, downstream
Normal Depth, u/s and d/s
Bed width
Bligh's coefficient, C

:5 m3/s
: 110.5 m': 109.5 m
:1.5m
=3.0m

b) Drawing neat sketches, explain how silt excludes and silt ejectors conhol the bed load
in an irrigation system

6. Find out the corrected pressure a1 upstream] downstream and intermediate fey points of a
. hydraulic structure founded on penneable foundation as given below. Use factor for slope

correctionas4o/o. Assume suitable dr-ta if p:^r'"an' ^'ii ^.1' ,:'1 ,i.; il:" :::'*, -'' '. .; . j
plot the hydraulic gradient line.

t8l

LIOJ
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01 TRIBHUVAN UNIVERSITY i

INSTITUTE OF ENGINEERING.

Examination Control Division
2064 Kartik

Exam. Back
Level BE FulI Marks 80

Programme BCE Pass Marks 32

Year / Part tV/I Time 3 hrs.
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Subject: - Irrigation Engineering

'/ Candidates are required to give their answers in their own words as far as practicable.
./ Attempt any Five questtons.
./ Thefigures in the margin indicate Full Marlrs.,/ Assume suitable data tf ndcessary.

1. a) Descnbe the various types of fall sb:uctures and their components with neat sketches.

b) A sandy loam soil holds water at 140 mm/m depth beween FC and PWP. The crop has a root
depth of 30cm and CWR (Crop Water Requirement) equal to 5 mm/day. The cropping area is
equal to 60 ha in wliich allowable depletion of water is 35Yo and irrigation application

" efficiency equal to 40o/o. Determine: (i) Allowable depletion depth between irrigations (ii)
Frequency of irrigation (iii) Net application depth of water (iv) Volume of water required.

2. a) Following corrected Q values were computed from Khosla's curves in a banage placed on
perrneable foundation.

UiS sheet pile Qs1 = 100%, 0r, = 9Ooh, f,g1 = 850/0,

Intermediate pile 6ez = 8002, $,2= 70Yo, q,g7= 65yo,
D/S sheet pile $s : 55o/o, $o, = 45ok, oca 

: 0o%,

DiStance between the U/S and intermedjate piles is 20m and that between the intirmediate
and D/S piles is 40m. Assuming that the floor is horizontal throughout, draw the HGL for the
subsoil flow. If the net head is 10m, determine the thickness of D/S floor at a distance of 20m
and 30m away from the intermediate sheet pile. Assume G for the floor material equal to 2.2.
The symbols has usual meanings.

b) Derive an expression which determines spacing 'S' between subsurface tile drains capable of
lowering the water table at a depth of 'b' from the impervious layer. The centre of the drains
is located at height 'a' from the impervious layer and 'Qe] is the design flow per meter length
of drain.

3. a) Design syphon of a syphon aqueduct for the following data:

Canal: Q:50m3/s; FSL = 201.80m; CBL = 200.00m; B:36m; z (side slope) = 1.5

Drainage: Q,"" = 450m3/s; IIFL = 200.50m; DBL = 198.00m; GL = 200.00m

Assume that the aqueduct will be made of RCC having flumed width of l8m. Assume other
data suitably, if necessary

b) Design a canal to carr,v a discharge of tr8 m3ls, using Lacey's theory. Take silt factor = 1.5

and side slope = 0.5: l.
4. a) Determine the length and thickness of launching apron for the straight portion of a guide bund

in a river: Design flood = 5000 m /s; av. dia. of b'ed'material = lmm; HFL : 225.00m; River
bed level = 222.00m.

b) Differentiate among, semitheoretical, Kennedy's, and Lacey's approaches of canal design.

5. a) Why irrigation and drainage are necessary in the development of agi'iculnre? Discuss about

the suitability of irrigation methods in the different topography of Nepal.

b) Describe various methods of aligning main carlaLryith appropriate sketches. Explain functions
of non-modular and semi-modutrar outlets witE neat sketches.

6. Write short notes on four of the following:
a) Irrigation system planning
b) Stages of rivers and their meandering process
c) Specific design consideration for hilly irrigation canals
d) Problems of sprinklers
e) Considerations for local materials in designs

*"*

t8l

t8l

lL2l

t4l

t8l

t8l

t8l

t8l

14+4)

[4+4]

$xa)
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INSTITUTE OF ENGINEERING

Examination Control Division
2065 Kartikr

Exam. Back
Level BE f,'ull Marks

Programme BCE Pass Marks 32

Year i Part ry/r Time 3 hrs.
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Subiect:. trrigation Eneineerine

{ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt any rug.questions.{ Thefigures tn the margin.indicate Full Marks.
{ Assume suitable data dnecessary.

l. a)

b)

2- a)

b)

Explain how will you justiff the economics of canal lining for the existing banal. t8I

Describe with the he$ of a diagram various forms of soil moisture available to that
plant. t8l
What are the purposes of guide bunds? Explain with plan and sectional views at
critical locations design of components of guide bunds. [2+8]

Design a regime canal to carry adischarge of 90 cumecs. The average particle size of
bed and bank material of the canal is 0.2cm. t6I

3. a) Explain the importance of drainage system. What are differe,nt types of drainage
system adopted iir agricuttural land?

b) Define canal outlet. What are the criteria for judging the performance of modules?

c) Differentiate between silt exculder and silt extractor.

4. Usiug Ktroslals theory (Analytically), calculate the uplift pressure perce,ntage d key
points and also mention the floor thickness required at the d/s floor of canal head
regulator as shown in figure below.

t7I

tsl

t4l

ll6I
291

281.5_r
l2m

5. a) Design a fall for a oanal having a discharge of 12 cumecs for t.he data given below.

Full supply level u/s and d/s :204 and,202.5
Bed level u/s and dls=202.5 and 201
Bed width u/s and d/s = 8m
Drop height: 1.5m
Side Slope of canal: l:l
Blighls creep'coefficient : 8

b) Define intensity of rffioo.
6. Write short notes on:

a) Maintenance of irrigation system
b) Sub strrface irrigation
c) Canal escape
d) Tlpes of spur.

288.f
282

289
-:f_
285

=L .f-

121-:
l4x4l

,

,1. r. *
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01 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2064 Jestha

Exam.
Level BE

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

Subject: - Irrigation Engineering

' '/ Candidates are required to give their answers in their ourn words as far as practicable.' '/ Attempt any Five questions.
'/ Thefigures in the margin indicate Full Marks.,/ Assume suttable data if necessary.

1. a) Explain different types of surface and subsurface irrigation methods

b) With following data:

FC : 80%, PWP = 350/0, root depth : 60cm, soil density = 1.5gm/cc, ETc : 5mm/day,
application efficiency = 80Yo and RAM : 70Yo AMC, where the abbreviations have
usual meanings.

i) Calculate available moisture contents
ii) Calculate readily available moisture contents
iii) Calculate depth of irrigation at the outlet of the field
iv) Calculate irrigation interval

2. a) Using Lacey's basic equation, establish a relationship between R, Q and f, where
symbols have usual meanings.

b) Design a canal using Kennedy formulation with following data

a : 10 cumec, Manning roughness coeff,cient :0.0245, slope of bed 0.0002, m = 1

, and side slope of canal 0.5:1 (H:V)

3. Canal Data:

Discharge :20m3ls, Depth of water 1.5m and FSL:251.5m

Drainage data:

Discharge :200m3/s, HFL = 250.7m.Bed Level :248.5mand Ground level :250.0m

From above data, design following components of siphon aqueduct.

b) drainage watenvay
c) afflux and head losses through siphon barrel
d) uplift on drainage slab

4. *\ynte dor.vn the causes and effects of water logging. Also -exptfin methods of
reclamation of water logged area.

b) Derive the expression for subsurface drainage spacing.

c) Exflain different types of outlets used in irrigation projects.

[10]

t6l

t8l

t8l

[16]

t6l

t5]

t5l



5. a) Neatly sketch a guide bund and design the following components of a guide bund for
a river discharge of 4000m'/s and siit i'actor 1.1. High flood depth : 5 0m.

i) length of guide bund

iii) width of launching apron

b) Explain different level of, planning in irrigation projects, also explain different types of
maintenance in irrigation projects. :

6. Calculate the uplift pressure at key points in figure shown below using Ktrosla Theory.
Check the exit gradient and thickness of the floor at A, B, C and D locations as shown in
fi.gure. The safe exit gradient is 0.15.

10lm

.5rn

94.5m 93m

{.**

l8l

t8l

[1 6]

+1
A

20m

i.
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2063 Baishakh
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LeveI BE Full Marks ,80

Programme BCE Pass Marks 32

Year / Part ry/I Time 3 hrs.

'/ Candidates are required to give their answers in their own words as far as prdcticable.
/ Attempt any fbg.questions.
'/ Thefigures in the margin tndicate Full Marks.,/ Assume su.itable data if necessary.

1. a) Describe about the components of head works with neat sketches.

b) Determine the discharge at the end of the irrigation gtrannel. CCA-at outleJ:400 ha;
Intensity of irrigation for rabi : 65Yr; Intensity of irrigation for kharif * 3Ao/o; outtret
discharge factors for rabi : 1500 halcumec and for k:harif : 800 ha/cumec. Assume
losses in conveyance: 60/o of the outlet discharge.

2. a) Make critical comparisons arnong semi-tireoretical approaches, Kennedy and Lacey's
approaches of canal design.

b) Write down the steps for crop water requirement calculation.

c) Enlist the various tlpes of lining applied in irrigation canal.

3. a) VIhy river training is necessarf Describe the various methods of river control.

b) Design the length and thickness of launching apron for the skaiglrt portion of a guide
bund in a river:

Design flood:7000 m3/s
Average diameter of river bed material : 1mm
Riverbed level: 111.00; H!'1: 114,00
Provide aneat sketch of designed apron.

4. Using Ktrosla's method, obtain the residual seepage pressures at the 'key' points for the
weir profile shown below. Also calculate the value of the exit gradient. Consider the case

of no flow at pond level. Also draw the subsoil HGL.

Ponrl Level 26Am 258.5m

i8l

t8l

l8l

isl

t3l

tBl

t8l

Ii6]

L.2m

256m
2:1 (H:

5m 2m

1# :1 (H:V)

255m L
l.2m

I

I

I
I

2;

10.5m

!.

250m

3m

(Figure not to scale)

248m

0.5m



5. a) Design an aqueduct for the following data. Draw a neat sketch of designed aqueduct
showing all dimensions and pararnetcrs

Canal: Q = 35 m3/s; FSL = 200.00; CBL = 198.5; B =22m; side slope 1.5:1
' Drainage: Q :350 m3/s; HFL = 196.5; DBL = 193.5i GL: 199.0; f (Lacey's): 1

Assume flumed width of canal : lZm and depth in transition: canal depth.

b) Hoq the betl load is controlled at head works?

6. Wnte short notes on the.following

a) Drip and sprinkler methods of irrigation
b) Soils for agricultural purposes
c) Institutional aspects of irrigation system management
d) Design of drainage of irrigated land

***

[12l

l4l
Pxal
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'/ Candidates are required to give their answers in their own words as far as practicable.,/ Auempt any five questions.
,/ The/igures tn the margin indicate FuA Wtks. . .'/ Assume suitable data tf nec:essilry.

1- a) Explain following terms

D GCA ii) ccA iii) NCA
iv) Cropping Intensity v) Cropping Pattern

Write down the steps for calculating irrigation requirement for rice crop.

'fhe fielcl capacity of soil is 4}Yo,permanent wilting point is Z}Yoidensity of soil is
1.2 gdcc, effective root clepth is 90cin, ET crop is 10 mmiday. Calculate the
irrigation interval if the reaclily available moisture is75Yo of available soil moishue
capacity- , ,

Write down the conc&pt of Keruredy and Lacey's Slit ttreory.

Prsve that P : 4.75 (Q)o t, using Lacey's theory.

Design a canal to cary a dischprge of 20 curnecs, using Lacey's theory. Take silt
factor = 1.5 and side slope is 0.5:1.

t8l

t4l

2- a)

b)

c)

b)

c)

3. a) Enumerate conditions of application of C/D works with neat sketches. : , 
.

c) Explain the procedures for design of a fall structure.

4. Calculate the uplift pressure at key points of two piles in figure lelow. Also'check the

thickness of the floor at A, B, C locations and exit gradient. The safe exit gradient is 0.2.

Water
102

100
A

95

.5

t4l

t8l

t4)

sl

t4l
't6l

t4l

t6I

u6I

B

C

- 20rn94
2Orn

l0m

90



'.tr.

5. a) What are the causbs and effects of water loggingl) Discuss various preventive
. mea$ues to control water logging problems.

b) Discuss design criteria of a guide bund showing neat plan views and sectional views
at critical,locations.

6. Write short notes

a) Types of Irrigation Method
b) Operation and Maintenance of Irrigation System
c) Modular and Non-modular Outlets

" 
d) Structural Measures of Flood Conhol

t8l
il

t8l

[4x4] '
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O1/1.T4 TRIBHWAN IINIVEh.SITY

INSTITUTE OF ENGINEERING

Examination Control Division
2062 Baishakh

Exam. RegularlBack
Level B.E Full Marks 80

Programme BCE Pass illarks 32

Year / Part ry/I Time 3 hrs.

Subject: - Irrigation Engineering

'/ Candidates are required to give their answers in their oyn wgrds as far as practicable.
,/ Attempt any Five questions.

'/ Thefigures in the margtn.indtcate FalI Marks.
/ Assume suttable data tf necessary.

1. Design following components of a vertical fall

a) crest level
bi crest width
c) cistem elements
d) floor length and floor thickness using Bligh's creep theory

With the data given below

a) full supply discharge = 1.0 m3ls
b) drop = l.0m
c) full supply depth = 0.75m
d) bed level U/S and D/S : 100m/99m
e) bed width :3.0m
0 Blights coefficient = 6.0

2. Check the thickness and exit gradient from Khosla theory. The safe exit gradient is 0.2.

lSm

ItIl m

lfi] m l(I)m

?om

Sm 97.5 m

Om

3. a) Illustrate various form of soil moisture and,wfiiE down the factor affecting crop w'ater

requirement.

b) Using Lacey's Regime equations, prove that

R=1 ,,(+)

[16]

[1 6]

[1 0]

i6l

3

Where R = Sc-our depth, q: speciitc discharge, f : silt factor



i

4. a) Write down the advantage and disadvantage of surface and sub surface irrigation.

b) Establish a relationship between duty and delta.

c) Calculate the discharge required at the outlet for wheat and rice crop'using following
data. t8l

Crop command area (Ha) kor period kor depth
Rice 5000 18 19

Wheat 3500 26 l5

5. a) Explain the causes and effects of water logging. Describe different methods of
reclamation of water logged areas. [4..4]

b) Define river training w'orks. Enumerate different methods of rivet' training works.
Explain the design of different components of a guide bank. f1+2+51

6. Write short notes on: [ xa]

a) Methods of flood control
b) Operation and maintenance of irrigation systems
c) Classification of irrigation outlets
d) Status of inigation development in Nepal

{.*{..

t4l

t4l
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Examination C ontrol Division
2062 Kartik

Exam. Back
Level BE Full Marks 80

Programmc BCE Pass lUerks 32

Year/Part ry/I Time 3 hrs.

Subjed: - Lrigation Engineering

'/ Candidates are required to gtve &eir answers in their own words as far as practicable.
'/ Attempt uy Five questions.
'/ Thefigures in the margin indicae FulI Marks.
./ Assume suitable data if necessty-

L a) Whar are the factors which must be determined drring the planning stage of a irrigation
project?

b) Design a syphon-aqueductwidthe following ddta:

Canal - discharge 30m3/x, bed width 23m; depth of water 1.7m; bed level 230.00; side
slope 1.5:1

Drainage - high flood discharge 800 m3/s; high flood level 231.25; bed level 227,60; general

ground level 230.00

Z. a) Compare Kennedy's and [:cey's silt theories. Wty Lacey's theory is superior. than

Kennedy's theory?

b) Design a regime channel { lace-v's theory for 40 m3ls discharge and siit tactor 0.9.

depth of root zone = 1.5m

present '*'arcr ;ontent - 5'/o

dry density ortoii=iooo kg-'
*ut"r uppii"d to the soil = 70(Em1

water loss due to evaporation = lAVo
area of tle plot: t hectare

b) Determine rhe lengh and thichoess of launching aprorr for the straight portion of a guide bund

in a river.

design flood = 8,000 m3/s

av"rige diameter of river bed materiai -- lmm
river bed level = i25.00
highest flood level = 128.50

4. a) Derive an expression for balaocing depth in designing canal section.

b) Find the spacing of tile draim with following data:

annuai rainfall = 900mm
drainage coefficient = 0.012

depth Jf impervious layer below GL = 9m
depth of tile drains belorv GL = l.5m
aepttr of trighest position ofwater table below GL = 1.2m

5. a) Why under sluice'is provided in head works? How cloes it work?

--b)Whatare.thesiltcontrollingdevices?Explainbriefly.
c) Follorving data were,observed in a canal fall: FSL of c,anal = 1 l5m; Bed level of canal = I 12m;

Bed widtl of canal = i5m; Design discharge:30 m3/s; Side slope of canal = 2:l: Length of
rectangular crest of the fall = tOm (Broad crested weir). Calculate the crest level of the fall.

6. Write short notes on any four ofthe following:

a) outlets b) Safety against piping and uplift
d) Desigrr of lined canals

f) Operation and maintenance of in'igation systems

t4l

Ii2]

l6l

u0l
t8l

i8l

!st
t8l

t4l

tll

i8l
[axa]

c) Crop.'vater requirement
e) Inigation methods

***
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