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(2) 

and uplift pressure, determine the 

base width of the elementry profile of 

gravity dam so that resultant passes 

through the outer third points. 7 

(ii) 	What are the various modes of failure 

of a gravity dam ? Discuss each of 

them, 	 7 

(c) A concrete dam is shown in following figure. 

Check the stability of the section. Find the 

magnitude and direction of principal 

stresses, normal stress and shear stress at 

toe and heel. Analysis of dam section is to be 

carried out under the following conditions : 
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(i) Effect of horizontal earthquake is to be 

considered (a = 0.1 and C m  = 0.73) 

(ii) Reservoirfull 

Unit weight of concrete = 2400 kg/m 3 

 Unit shear for concrete = 14 kg/cm2 

 Uplift pressure is considered to act 

over 2/3 area of section. 14 



(4) 

Q. 2. 	(a) Define stilling basin. 	 2 

Attempt any one : 

(b) Design a suitable section for the overflow 

portion of a concrete gravity dam having the 

down stream face sloping at a slope of 

0.75 H : 1 V. The designed discharge for the 

spillway is 7500 m 3is. The height of the 

spillway is 100 m. The spillway length 

consists of 5 spans having clear width of 11 

m each. Thickness of each pier may be 

taken as 2.4 m. 	 14 

(c) Discuss the various types of energy 

dissipator used below spillway in relation to 

the position of the tail water rating curve and 

jump height curve. 	 14 
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(5) 

Q. 3. (a) What is under sluice ? 	 2 

Attempt any one 

(b) Design a vertical drop weir with the following 

particulars : 14 

Bligh's C = 12 

Flood discharge = 289 m 3/s 

Length of weir = 39.5 m 

Height of weir above low water = 2 m 

Height of falling shutter = 0.5 m 

Top width of weir = 2.0 m 

Bottom width of weir = 3.5 m 

Also draw the section of the weir. 

(c) A barrage is to be constructed on a river 

having high flood discharge of about 8000 

m 3/s, with the given data as follows 
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(6) 

Average bed level of the river = 100.0 m 

High flood level (before construction of 

barrage) = 105.2 m 

Permissible 4fflux = 1.0 m 

Pond level = 103.6 m 

Prepare a complete hydraulic design for the 

other barrage • bay section, for hight flood 

condition. A safe exit gradient of 1/6 may be 

assumed. 	 14 

Q. 4. (a) Define canal drop. 	 2 

Attempt any one : 

(b) Design a straight flumed meter glacis fall 

with the following data : 	 14 

Full supply discharge of the canal = 119 m 3/s 

Bed level of canal E-77. 
U/S  - - 107.5 m 
5 
/0 106.0 m 
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(7)` 

Drop = 1.5 m 

U/S 109.7 m 
FSL of canal 

D/S .108.2 m 

Bed width of canal U/S and D/S = 6.0 m 

1 
Safe exit gradient for canal material = 

5.5 

(c) (i) Describe the energy dissipators used in 

canal falls. 	 7 

(ii) Describe the different spillway gates. 7 

Q. 5. Attempt any one : 	 16 

(a) Design a suitable cross drainage work, given 

the following data at the crossing of a canal 

and a drainage. 

Canal  

Full supply discharge 	= 31 m3/s 

Full supply level 	= 113.5 m 

Canal bed width 	= 20 m 

Canal bed level , 	= 112.0 m 
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(8 ) 

Trapezoidal canal section with 1.5 H 	1 V 

slopes 

Drainage 

High flood discharge = 300 m 3/s 

High flood level = 110.0 m 

High flood depth = 2.5 m 

General ground level = 112.5 m 

(b) (i) Describe the different types of cross 

drainage works. 	 8 

(ii) Explain the Hind's method for the 

design of channel transition. 	8 
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(ii) Determine the base width ofan elementary profile

of a gravity dam. 7

(c) Following figure shows the section of a gravity dam

built of concrete. 14

n£k RV. = IWiD*v

(kUa*»»<>*^

"<*^*%u-.m.ILi Ul'»*

kL= IMT'O*

Calculate the following :

(i) The maximum vertical stresses at the heel and

toe of the dam.

(ii) The major principal stress at the toe of the dam.

(iii) The shear stress on a horizontal plane near the

toe.
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(Assume weight of concrete = 23-5 kN/m3).

2. (a) Define Stilling basin. 2

(b) Design a suitable section for the overflow portion of

a concrete gravity dam having the downstream face

sloping at a slope of 0-7 H : 1 V. The designdischarge

for the spillway is 8000 m3/s. The height of the

spillway crest is 104 m above the river bed level. The

spillway length consists of 6 spans having a clear

width of 10 m each. Thickness of each pier may be

taken to be 2-5 m. Assume Kp = 0-01 and Ka.• 0-1. 14

(c) Describe the different methods of energy dissipation

below overflow spillways. 14

3. (a) Define Diversion Headworks. 2

(b) (i) Describe the causes of failure of hydraulic

structures founded on previous foundation. 7

(ii) Explain Bligh's creep theory and Lane's weighted

creep theory. 7

(c) A barrage is to be constructed on a river having a

high flood discharge of about 8100 m3/s, with the

given data as follows :
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Average bed level of the river- 1570 m

High flood level before construction of barrage =

162-2 m

Permissible afflux = 1 0 m

Pond level = 160-6 m

Prepare a complete hydraulic design for the

undersluice section for high flood condition. A safe

exit gradient of 1/6 may be assumed. 14

4. (a) Define Regulation work. 2

(b) Design a 1-5 m Sarda type fall for a canal carrying

a discharge of 40 cumecs with the following data : 14

Bed level u/s = 205-0 m

Bed level d/s = 203-5 m

Side slope of channel = 1:1

Full supply level u/s = 206-8 m

Full supply level d/s = 205-3 m

Bed width u/s and d/s = 30 m

Safe exist gradient = 1/5

(c) (i) Explain the functions of head regulator and cross

regulator. 7
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(ii) Describe the design steps of cross regulator
and hard regulator. 7

5. (a) Define Cross-Drainage works. 2

(b) Design a suitable cross-drainage work, given the
following data at the crossing of a canal and a

drainage. 14

Canal :

Full supply discharge = 32 cumecs

Full supply level = 113-5 m

Canal bed level = 112-0 m

Canal bed width = 20 m

Trapezoidal canal section with WiH: 1 V.

Drainage :

High flood discharge = 300 cumec

High flood level = 1100 m

High flood depth = 2-5 m

(c) Explain the different methods for designing the channel
transition. 14
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(b) What are the various necessary conditions for plant

growth in watershed? 7

(c) Explain watershed hydrology and describe various

problems related with it in watershed. 7

(d) Describe in detail various characteristics of a water

shed. 7

Unit-II

2. (a) Define land capability rating. 2

(b) Explain the following terms : 7

(i) Broad Beds

(ii) Contour Bund

(iii) Bench Terracing

(iv) Percolation Pond

(c) What are the various fundamental surveys required

for rationalizing land use in a watershed? 7

(d) What do you mean by land capability classes in a

watershed? 7
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3. (a) Define Mulching.

I3J

Unit-Ill

(b) What are various principles of water harvesting and
conservation? 7

(c) Define following terms : 7

(i) Splash erosion

(ii) Sheet erosion

(iii) Rill erosion

(iv) Tunnel erosion

(d) What are the various soil conservation strategics? 7

Unit-IV

4. (a) Define conservation fanning. 2

(b) Explain in detail socio economic surveying. 7

(c) What are the various steps for watershed management
planning? 7

(d) Explain the role of GIS in watershed management. 7
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Unit-V

5. (a) Define mass wasting. 2

(b) What do you mean by bad lands? How are they
formed? 7

(c) Explain various types of hill slope processes. 7

(d) What are the various types of hill slope failures? 7
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