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questions
Answer any TWO questions from Part I,
Assume suitable values for the parameters if not Supplied.
1 (a) | Whatis ‘Canal Falf structure? What s the necessity of the same? 2+3=5
(b) | Design and provide & neat sketch of a siphon type well drop canal fall structure for the following design data: | 15+5220
Fal = 4.0m
General ground leve! = +160.36m RL
Full supply depth z 75cm
Bed level atufs = +150.83m RL
Discharge z 1.2 Cumecs
Bed widh = 24m
Assume Darcy's Coefficient of friction 0.012 and Length of the pipa 12m.
2 (a) | Wit the expression of ‘Froude Number Derive the exprassion for criical depth of flow. What are the | 1424225
advantages of ‘hydraulic jump"?
{b) | What are the assumptions made in the momentum formula for Hydraulic Jump'? Discuss the effect of | 3+3+=7
inclined bed, on the depth estimating equation of ‘Hydraulic Jump', derived for horizontal bed. What would be
the type of hydraulic jump in case of critical flow?
(c) | Derive the expression of ‘oss of energy’ due to ‘Hydraulic Jump', using momentum formula for horizontal 13
bed.
3 (e} | Define ‘Freeboard for Hydraulic Structures. Also define Fetch’ ang ‘Effactve Fetch’. How do you estimate | 243+5=10
‘Effective Feteh'? Explain Briefly
(o) | Compute Froeboard and the top elevation of the dam for the foliowing details: 15

Full reservoir level = 335.00m; Maximum water level = 337.20m

Effgctive fatch: For normal freboard = 3.66km & minimum freeboard = 4.00km

Wind velocity over land for nomnal fraeboard = 160kmihr

Average dapth of reservair: For norml freeboard = 29.0m & minimum fraeboard = 31.2m

Embankment slope = 2.25(H):1(V) along with the folowing coefficients:

» The upstream face surface roughness =0.75

» The ratio of wind velocity over water surface to the wind velocity over land surface for effective feich 2 and
4as1.16 and 1.24 respectively

e Variation of the Relafive Run-up (RiHo) against Embankmant Siope is as follows:

Embankment slope 08 | 02 [ 03 | 04 | 05 | 08
Relative Run-up, RHo | 0.368 | 0752 | 1.200 | 1600 | 1968 | 227
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1. Answer ANY TWO questions.
2. Assume reasonable values of data if not supplied.
3. No code etc. will be needed to answer the questions of this part

No. of Part -lI Marks
Question
Q.1a) Differentiate between natural and artificial harbours. 5
b) llustrate classification of harbour according to its utilitiies 5

¢) A masonry dam, 12m high, is trapezoidal in section with a top width of 1m 9m. The face
exposed to water has a batter of 1H:12V. Test the stability of the dam for water thrust,

self weight and uplift. Also find the hydrodynamic force on upstream face of the dam by
any suitable method. 8+7=15

Q.2 a) Atwhich end (ws or d/s) of a dam undermining should start and why?. 3

b) A hydraulic structure has a horizontal floor distance between u/s and d’s pile lines of
25m. The lengths of u/s and d/s pile lines are 7 m and 9.5m respectively and the working
head is 5m. Draw the hydraulic grade line and determine the floor thickness at 5m, 10m
and 15m from u/s pile line using Bligh's and Lane's methods, Also find the safety of the
hydraulic structure against piping failure assuming any appropriate soil condition. 15
¢) llustrate the purpose of fender and also mention materials by which it can be made and 7
the use of such materials In this case,

Q.3 a) lliustrate the necessity of construction of breakwater and state the factors on which its  2+3=5
height depends.

b) llustrate Composite type breakwater with the help of a neat sketch. 5

¢} The head regulator of a canal has three openings, each 3m wide. The water is flowing

between the upper and lower gates. The vertical opening of the gate is 1.0m. The head

on the regulator is 0.45m. If the upstream water level rises by 0.2 m find by how much

the upper gate must be lowered to maintain the canal discharge unaltered 10
d) [lllustrate the effect of vertical component of earthquake force on a dam. 5



