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PART-A (10 x 2 = 20 Ma rks ) 

1. A moist sand sample has a vo lume of 350 c m 3 and a wet mass of 740 g m . If the part ic le 
density is 2.65 g / c m 3 and the dry mass is 700 gm, determine the void ratio. 

2. Contextual ize passive ear th pressure f rom agriculture point of view. 

3. Establ ish the relat ionship between shear stress and normal stress in the case of a (a) pu re 
clay (b) pure sand and (c) a moist soil . 

4. Prove mathemat ical ly how human interference inf luences soil erosion. 

5. Find out the number of spurs required to control water erosion along one side of a stream 
bank having a length of about 200m. It is given that the total length of the spur is 12m and the 
angle of project ion is 20° f rom the vert ical. 

6. Differentiate wind break f rom a shelter belt. 
7. The water table levels noted down in two observat ion wel ls 250 m apart are +210.5m and 

205m respectively. If the hydraulic conduct iv i ty and porosity of the aquifer are 12:5 m/day and 
18%, f ind the actual velocity of f low in the aquifer. 

8. When does a noise like gravel would be felt in the pump? 
9. List out the two types of surface storage structures with examples . 
10. Wri te down any two empir ical methods used for the determinat ion o f t i as in yield. 

R O L L 

No. 

P a r t - B ( 5 x 1 6 = 80 m a r k s ) 

11 . State the dif ferent types of water harvest ing metnods and -expiain the techniques used 
in the recharge of groundwater . (16) 

12. A) A graded broad-based terrace is to be designed for a land with sandy soil and a 
surface slope of 12%. Taking into account the soil condi t ions, it is r ecommended 
that the velocity in the terrace channel should be less than 75 cm/s . The intensity 
of 1 hr rainfall l ikely to occur -in the area at 10-yr recurrence interval is <8 crn/h. The 
length of the ter race is required to be kept as 300m. Take C = 0.3. Design the 
terrace. (Refer tables) (16) 

O R 

•B) Wi th the help o f nea t sketches descr ibe the location and purpose of the di f ferent 
types of spi l lways used as erosion control structures. (16) 



13. \) A series o f un-dra ined triaxial tests on samples of saturated soil gave the fol lowing 
resul ts. 

Lateral Pressure (KN/m 2 ) 100 200 300 400 
Pressure stress difference 
at fai lure (KN /m 2 ) 

290 410 530 680 

Find the va lues of the parameters, cohesion and angle of' internal friction 
analytically or graphical ly. (16) 

OR 
B ) <i) Descr ibe the procedure for est imat ing the op t imum moisture content of -soil, 

us ing the compac t ion test. (10) 
<ii) Explain the factors af fect ing soil compact ion. (6) 

14. A) (i) In a 40 -ha catchment , the soil -erosion is to b e evaluated. The fol lowing 
information f o r i h e catchment is avai lable. R = 900 t-m/ha mm/ t i ; K = 0.30 t/ba/R; 
LS = 0 . 1 ; vegetat ive cover factor = 0.-5; Contour farming is pract iced in 22 ha 
(P=0.6) and str ip cropping is pract iced in the remain ing area (P=0.3) . (i) Calculate 
the soil loss using USLE and <ii) Calculate the annual soil loss when no such 
conservat ion measure is being taken up. Interpret the values. (8) 
(ii) Explain the methods avai lable for the computat ion of average rainfall over a 
basin-(spatial ly). (S) 

OR 
B) (i) Explain the factors affecting wind erosion and its adverse effects. 

(ii) Discuss the concept of wind erosion control and expla in the vegetat ive control 
measures. (8) 

15. A) Explain the work ing principle of a mult i-stage jet pump with a fieat sketch, 
highl ighting its advantages and disadvantages. (16) 

OR 
B ) Discuss on the criteria that need to be fol lowed in -the select ion of a pump that 

could be used in di f ferent agriculture-related activities. 1-6) 

Rainfall intensity for different durations, 
c m / h 



R e c o m m e n d e d S l o p e s for G r a d e d T e r r a c e s 

Land Slope (%) Vert ical Interval (m) Hor izontal Interval (m) 
1 0.75 75 
2 0.90 45 
3 1.05 35 
4 1.20 30 
5 1.35 27 
6 1.50 i 25 
7 1.65 23.7 
8 1.80 22.5 
9 1.95 21.6 
10 2.10 21.0 

Based on the recommendations of US Soil Conservation Service (1953) 

Variable G r a d e s for the F o u r Parts of the T e r r a c e C h a n n e l Length 

Terrace Lenqth 
(m) 

Channe l Grade start ing f rom the Outlet Terrace Lenqth 
(m) First 1/4 Second 1/4 Thi rd 1/4 Fourth 1/4 

30-120 0.30 0.30 0.20 0.20 
121-149 0.35 0.30 0.20 0.20 
150-240 0.40 0.30 0. .20 0.20 
241-359 0.45 0.35 0.25 0.20 
>or equal to 360 0.50 0.40 0.30 0 .20 

Based on the recommendations of US Soil Conservation Service (1953) 

R e c o m m e n d e d D i m e n s i o n s for G r a d e d T e r r a c e s 

Land 
Slope 

(%) 

Ridge Height a t Ter race Length R e c o m m e n d e d Slope Ratio Land 
Slope 

(%) 
60 cm 120 cm 180 cm 320 cm Channe l 

back s lope 
Ridge 
front 
slope 

Ridge 
back 
s lope 

2 21 27 30 36 10:1 10:1 10:1 
4 21 27 30 33 6 1 8:1 8 1 
6 21 24 27 30 4 1 8:1 8 1 
8 21 24 27 30 4 1 6:1 6 1 
10 18 24 27 30 4 1 6:1 6 1 
12 18 24 27 30 I 4 1 4:1 4 1 
14 18 24 27 30 I 4 1 ! 4:1 Q 1 

Based on USDA Agri. Handbook - 57 


