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(A) Please fill up the OMR Sheet of this Question Answer Booklet properly before answering.

(B)

(€)

(D)

(E)

()

Please also see the directions printed on the obverse before filling it.
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The question paper has been divided into three Parts - A, B and C. The number of questions
to be attempted and their marks are indicated in each part.
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Attempt answers in English.
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Answers to all the questions of each part should be written continuously in the script and

should not be mixed with those of other parts. In the event of candidate writing answers
to a question in a part different to the one to which the question belongs, the question will

not be assessed by the examiner.
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The candidates should not write the answers beyond the limit of words prescribed in parts
A, B and C failing this the marks can be deducted.
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In case the candidate makes any identification mark i.e. Roll No./Name/Telephone
No./Mobile No. or_any other marking either outside or inside the answer book. it
would be treated as resorting to_using unfair means. In such a case his candidature
shall be rejected for the entire examination by the Commission.
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PART - A Marks : 4C

Note : Attempt all the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

1 Define yield point.

2 What is the relation between modulus of rigidity (G) and modulus of elasticity (E}?

3 Differentiate between major principal stress and minor principal stress.
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4 Define modulus of shear resilience.

5 Describe strain energy in terms of principal stresses.

6 What is kinematic viscosity? What are its units?
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7 Differentiate between total pressure and centre of pressure.

8 Differentiate between buoyancy and centre of buoyancy.

9 Dectine streamlines.
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10 What are the limitations of the Bernoulli’s equation?

11 A soil specimen has water content of 10 percent and a wet density of 20 kN/m?.
If the specific gravity of solids is 2.7, determine the dry unit weight and void ratio.

12 What are the different methods to determine the specific gravity of solid particles in
the laboratory?
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13  Differentiate between plasticity index and toughness index.

14 Differentiate between coefficient of compressibility and coefficient of volume change.

15 What are different factors of safety used in the stability of slopes?
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16  What are different types of bearing capacity failures?

17 What are the different types of tension members are used?

18  What are the parameters include for partial safety factor used for material strength?
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19 Explain how net effective area for angle and Tees in tension members is computed.

20 What are different modes of failure of a steel column?
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PART - B Marks : 60

Neofe : Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 50 words, '

21 Discuss different theories nf failure of metals subjected to steady constant stresses.

22 With neat sketches, explain the conditions of equilibrium floating and sub-merged bodies.
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23 Show that the streamlines and equipotential lines form a net of mutually perpendicular lincs.

24 State and prove Bernoulli’s equation.
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25 Discuss Three-phase diagram in terms of void ratio.

26  Discuss Terzaghi’s theory of consolidation, stating the various assumptions and their
validity.
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27 Derive a relationship between the principal stresses at failure by using Mohr-Coulomb
failure criterion.

28 Compute the intensities of active and passive earth pressure at a depth of 8m in dry
cohesionless sand with an angle of internal friction of 30° and unit weight of 18 kN/m?.
What will be the intensities of active and passive earth pressure if the water level rises to
the ground level? Take saturated unit weight of sand as 22 kN/m?.

06— 1/ KH-1001] 3 [Contd...
0 D V000 I R A 0



29  What are the assumptions made in the derivation Terzaghi’s bearing capacity? Write the
assumption for the ultimate bearing capacity.

30 Wnte the expression for determination of limiting values of tension steel and moment
ol resistance in a singly reinforced reclangular section,
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31 What are the assumptions made for the limit state collapse in compression and wrile
an expression for factored axial load for a short column.

32 Write the principal step in the design of a steel member subjected to axial tension.
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PART - C Marks : 100

Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words. '

33 A bolt is su5jectcd to an axial pull of 12 kN together with a transverse shear force of
6 kN. Determine the diaméter of the bolt according to the five different failure theories.
Given the following :

Elastic limit in tension - 300 N/mm?2
Iactor of safety 23
Poisson’s ratio 03
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34 If phi (¢p) = 3xy, find x and y components of velocity at (1,3) and (3,3). Determine
the discharge passing between streamlines passing through these points.
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35 A 3m thick clay layer beneath a building is overlain by a permeable stratum and is
underlain by an impervious rock. The coefficient of consolidation of the clay was found
to be 0.025 cm?/minute. The final expected settlement for the layer is 8 cm. (a) How much
time will it take for 80 percent of the total settlement to take place? (b) Determine the time
required for a settlement of 2.5 cm to occur. (¢) Compute the settlement that would occur
in one year.
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36 A square footing located at a depth of 1.3 m below the ground has to carry safe load
of 800 kN. Find the size of the footing if the desired factor of safety is 3. The soil
has the following properties :

Void ratio = 0.55: Degree of saturation = 50 percent: specific gravity = 2.67,
C = 8kN/m?: ¢=30°. Use Terzaghi’s analysis ($=30°, N¢ = 37.2, Nq = 22.5 and Ny=19.7).

06 -1/ KH-1001) 22 [Conid...

) 0N 00 A0 50



06 -1/ KH-1001] 23 [Contd...

U OO 00RO 0



37 A beam of span L is subjected to a concentrated load W at the centre. Design the beam
of uniform strength by (i) keeping width constant and varying the depth, (i} keeping
the depth constant and varying the width.
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38 Analyse the continuous beam loaded as shown in figure by the method of moment
distribution. Sketch the bending moment and shear force diagrams and showing critical

points.
=L = constanl
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39 Design a circular column to carry an axial load of 1500 kN using (i) Lateral ties (i)
Helical reinforcement. Use M25 and Fe415 grade of steel.
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