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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B. T e c h / B. A r c h (Full Time) - END S E M E S T E R EXAMINAT IONS, NOV / D E C 2023 

C I V I L E N G I N E E R I N G 
VII S e m e s t e r 

C E 5701 - Irrigation Eng ineer ing 
(Regulat ion 2 0 1 9 ) 

T i m e : 3 hrs Max. Marks: 100 

C O 1 Descr ibe the National Wa te r Pol icy structure and soil plant water character is t ics . 
C O 2 Descr ibe the bas i cs of requirements and estimation of crop water. 
C O 3 Des ign the var ious types of hydraul ic structure including d a m s , sp i l lways and d iss ipaters. 
0 0 4 Des ign the components of irrigation cana l including cana l drops and c ross dra inage works . 
0 0 5 Apply the concepts of Irrigation water management , Wate r U s e r s ' Assoc ia t ion for 

participatory irrigation management . 
B L - B loom's Taxonomy L e v e l s 
( L I - Remember ing, L2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L6 - Creat ing) 

P A R T - A ( 1 0 x 2 = 20 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s Marks C O B L 
1 Find out the water holding capaci ty of the soil in cm in a 4 5 c m soil 

profile. 
2 C 0 1 2 1 

Soi l Depth 
(cm) 

F C (%) P W P (%) Bulk Densi ty (g/cm^) 

2 C 0 1 2 1 

0 - 1 5 25.2 12.0 1.53 

2 C 0 1 2 1 

1 5 - 3 0 24.8 11.5 1.55 

2 C 0 1 2 1 

3 0 - 4 5 23.4 11.3 1.56 

2 C 0 1 2 

2 Fit 'furrow irrigation'm the classi f icat ion tree, a s you c lass i fy the 
irrigation projects b a s e d on the w a y of water application. 

2 C 0 1 1 

3 Write a short note on crop rotation. 2 0 0 2 2 
4 If C u =13 cm ; Peff= 4 .5 cm ; na= 0.8; He ~ 0.8, calculate C I R , 

N iR , F I R and G I R . 
2 0 0 2 2 

5 State the advantage of buttress dam over an arch dam. 2 0 0 3 2 
6 Sta te the purpose of dra inage gallery in a dam. 2 0 0 3 1 
7 How a ridge cana l is al igned and state its important advantage. 2 C 0 4 1 
8 Write a short note on silt factor. 2 0 0 4 1 
9 List any two advan tages of S R I method of cultivation ever the 

convent ional flooding method. 
2 0 0 5 1 

10 Differentiate between modernization and rehabilitation of irrigation 
s y s t e m s . 

2 C 0 5 2 

P A R T - B ( 5 x 1 3 = 65 M a r k s ) 

Q. No. Q u e s t i o n s Marks C O B L 

11 (a) (i) C o m p a r e and contrast the following methods of soil moisture 
measurement with neat schemat i c ske tches : (i) Tens iomet r ic 
method and (ii) Neutron probe method. 

7 C 0 1 3 

(ii) Ana l yse the Indian Wate r Pol ic ies 1987, 2002 and 2012 . G i v e any 
two major gaps identified. 

6 0 0 1 3 



O R 
11 (b) (i) Bring out the importance of soil water constants in irrigation water 

application. 
7 0 0 1 3 

(ii) D i s c u s s on merits of irrigation. 6 0 0 1 3 
1 2 ( a ) (i) D i s c u s s on how the duty c a n be improved? 7 0 0 2 4 

(ii) T h e chemica l ana lys is of water sample obtained for a medium 
depth borewell at a d is tance of 1.5 km from the s e a s h o r e in given 
below: 

pH = 9.0 

Ca lcu la te S A R , % Na and R S O . Indicate the c lassi f icat ion of 
irrigation water. 

6 0 0 2 4 (ii) 

Constituents Ca Mg Na HCO3 CO3 SO4 CI K 

6 0 0 2 4 (ii) 

Equivalent 
Weight 

20.04 12.16 23 61.02 30 48.03 35.46 39.1 

6 0 0 2 4 (ii) 

Values 
(mg/l) 

58 15 87 250 26 40 80 0 

6 0 0 2 4 

O R 
1 2 ( b ) (i) A s t ream of 150 liters per second w a s diverted from a cana l and 

130 liters per second w a s del ivered to the field. An a r e a of 2.1 
hec tares w a s irrigated in 8 hours. T h e effective depth of root zone 
w a s 1.4 m. T h e runoff loss in the field w a s 375 m' . T h e depth of 
water penetration var ied l inearly from 1.9 m at the head end of 
the field to 1.1 m at the tail end. Avai lable moisture holding 
capaci ty of the soil is 21 cm per meter depth of soil. It is required 
to determine the (i) water conveyance eff iciency, (ii) water 
application eff iciency, (iii) water storage eff iciency and (iv) water 
distribution eff iciency. Irrigation w a s started at a moisture 
extraction level of 5 0 % of the avai lable moisture. 

7 0 0 2 4 

(ii) E laborate cn any two direct methods of measurement of 
consumpt ive use of water . 

6 0 0 2 4 

13 (a) (i) Write notes with neat ske t ches c n : 
(i) Under s lu ices 
(ii) R ive r training works 

7 0 0 3 3 

(ii) Exp la in the fai lures in Ea r then d a m s with neat ske t ches . 6 C 0 3 3 
O R 

1 3 ( b ) (i) E x a m i n e a gravity dam for its stability under the condition, "when 
the resen/oiris empty". D i s c u s s on the forces that inf luence s u c h 
a condition. 

7 0 0 3 3 

(ii) Exp la in any two types of sp i l lways with neat ske t ches . 6 C 0 3 3 
1 4 ( a ) (i) Des ign a cana l for the following data. D ischarge in the cana l 40 

c u m e c s . S ide s lope is V2 H : 1 V . A s s u m e the silt factor a s unity. 
Ca lcu la te the longitudinal s lope too. 

7 0 O 4 4 

(ii) Exp la in the types of cana l fal ls with neat ske tches bringing out 
tfio advantage of e a c h . 

6 0 O 4 3 

O R 
14 (b) (i) Draw the schemat i c d iagrams of drip and sprinkler irrigation 

s y s t e m s . Bring out the advan tages and limitations of e a c h 
method. 

7 0 0 4 4 

(ii) D i s c u s s any two types of sur face irrgation methods with neat 
ske tches , bringing out their merits and limitations. 

6 0 0 4 3 

1 5 ( a ) D i s c u s s on the types cf water del ivery s y s t e m s and elaborate any 
one such with a c a s e study. 

13 C 0 5 4 



O R 
1 5 ( b ) D i s c u s s on the modernizat ion techniques used for improving the 

irrigation v\/ater management . 
13 0 0 5 4 

P A R T - C ( 1 X 1 5 = 1 5 M a r k s ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No. Q u e s t i o n s 
I he b a s e period, a r e a and delta cf var ious crops under a cana l 
irrigation sys tem are given in the table below: 

IVIarks C O B L 
16. 

S I . No. C r o p B a s e 
period 
(days) 

Area 
(hectares) 

Duty 
( h a / c u m e c s ) 

1 Paddy 130 3,000 1,100 

2 Vege tab les 100 1,500 700 

3 P u l s e s 150 1,000 2 ,200 

4 S u g a r c a n e 330 6,000 800 

5 Frui ts 100 1,500 900 

6 Cotton 210 3,000 1,200 

(i) 1 f reservoir l osses are 1 0 % and conveyance l o s s e s in 
the cana l s ys tem is 3 5 % , find out the reservoir capaci ty. 

(ii) Sugges t the best sui ted irrigation method from water 
sav ing perspect ive, for e a c h crop and a crop rotation to 
sus ta in soil health. 

2&4 


