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Instructions to Candidates:

%+ Answer ALL the questions.
%+ Missing data may be suitable assumed.

Q.No

1A.

1B.

1C.

2A.

2B.

2C.

3A.

Explain the hydrologic cycle with a neat diagram and state the water budget equation.

The ordinates of the rainfall depths obtained from the chart of a recording rain gauge is
given below. Find the ordinates of rainfall hyetograph. Obtain the values of total depth
of rainfall and average rainfall intensity. Express intensities in mm/h.
Time 7:00 | 7:15 | 7:30 | 7:45 | 8:00 | 8:15 | 8:30 | 8:45 | 9:00 | 9:15 | 9:30 | 9:45
(hr:min)
Accumulated | 0 105 |18 |28 |[455 (513 |712[8 |9 |120 |132 |132
Rainfall (mm)

Distinguish between Isohyetal method and Thiessen polygon methods of estimating
average rainfall over a catchment area (4 points). List the common rainfall measuring
devices under relevant categories.

What is the significance of infiltration indices? List the factors affecting infiltration.
Hourly ordinates of the hyetograph of rainfall over a 50ha of watershed are
0,15,20,16,9,18,12,0 mm/hr. The volume of runoff from this area was measured to be
4ha.m. Determine the @ index and w- index. Assume initial storm losses as 0.6cm.
Also find out the rainfall excess in each hour.

Explain the area-velocity method and slope area method of stream gauging.

The streamflow due to a storm of effective duration 6 hour on a basin are given below.
The area of the basin is 45.4 km?2. Assuming a constant base flow of 10 cumec, derive
the ordinates of a 6- hour unit hydro graph for the basin. Plot the 6 hour unit hydro
graph on graph sheet.

Time (hrs) |0 3 6 9 12 15 |18 |21 |24 |27|30|33)|36]39

Streamflow | 10 |14 |18 |32 |146 |54 |58 |49 |36 |[25|17 |12 |11 |10

(cumec)

CIE 2201 Page 1 of 2

Marks

03

04

03

02

04

04

04

CO
Co1

Co1l

Co1

Co1

Co1l

CO2

COo2



3B.

3C.

4A.

4B.

4C.

SA.

SB.

5C.

Define the following soil moisture constants;

Saturation Capacity, Field Capacity, Permanent Wilting Point, Available Moisture
Content, Readily Available Moisture Content and Moisture Equivalent.
Draw a typical section of a storage reservoir indicating the various levels of water
storage and define all the storage zones. Classify the dam based on the construction
material used.
The base period, intensity of irrigation and duty of water for various crops under a
canal system are given in table below. Determine the reservoir capacity If the culturable
command area is 40000ha. Canal losses are 20% and reservoir losses are 10%.

Crop Base period Duty Intensity of

(days) (ha/cumecs) | irrigation (%)

Wheat 120 1800 20

sugarcane 360 1700 20

cotton 180 1400 10

rice 120 800 15

vegetable 120 700 15
List the major and minor forces acting on gravity dam.

The computations for analyzing the stability of a concrete gravity dam have given the
following values for reservoir full condition. Check for the safety of dam.
¥V=58,966 kN, £H=50,404 kN, XMr=37,05,433 KN-m, £M0=25,68,749 KN-m

Base of dam = 73m, Depth of reservoir water=89m, Depth of tail water=8m
Unit weight of concrete = 24 kN/m® , The co-efficient of friction, u=0.75,
Shear strength of concrete, g= 150 kN/m?

Mention the merits and demerits of buttress dam with proper reasoning. (4 points each)
Cross section of a canal regulator through its vent is shown in fig.1. Evaluate the uplift
pressures at A and B. Also determine the thickness of the solid apron at these points for
a factor of safety of 1.50. Take unit weight of concrete as 24kN/m?.

Distinguish between:

(i) Weir and barrage (ii) Low and high gravity dam (iii) Aqueduct and super passage
Discuss the modes of failure of weirs on permeable foundation by sub-surface flow and
their remedies (2 points each)
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