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Candidate Please Read Carefully
T puaT S § 0e
Please note that the following act is strictly prohibited and will be treated as unfair means. The entire

examination of the candidate shall be cancelled. Also, he/she may be debarred by the Commission from
all the future examinations for which the candidate will be liable -

o Writing any mark of identity inside the Question-Answer Booklet (including space for rough work) i.e.
Name, Address, Roll number, Mobile number etc.. Do not write even in letter writing, however words
like XYZ, ABC etc. can be used.

e Writing name of God, religious sign, irrelevant sentence, words & numbers other than the answers of
the questions.

yeRreR QRAPT (% $ @ TS Hied) @ sfex Sl 0¥ @ TEa fe Ju A T, e, Mol e, A Fa¥ g
& ford | Twi 7@ 5 e o ¥ @ W R (XYZ, ABC, & ¥ W it forar s @ 2)1 P aifie e,
el @ 7, IRl AT, e Y oredRd arey, e UF 3, afy A 7 fored | Y R W AT G 59 g
WO AR BT He AT R o arged Y wgel wden few A e ARe § amrifv B S el W
el ¥ Raifa o & SRy @ o o ik Swe fg sl Sower g '

IMPORTANT INSTRUCTIONS
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(A) | It should be ensured that the Question-Answer Booklet is provided in sealed polythene to the candidate.
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(B) | If the Question-Answer Booklet is torn or not printed properly or some pages are missing (Please count the
number of pages) then bring it to notice of invigilator at once and ask to change the Question-Answer
Booklet, otherwise the candidate will be liable for that.
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(C) | Please fill up all desired details properly on Cover Sheet (OMR sheet) of Question-Answer Booklet with
Blue Ball Point Pen before answering. The Commission may also deduct 5 marks from the marks obtained
if Roll Number is not filled correctly on the Cover Sheet (OMR sheet).
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(D) | This Cover Sheet (OMR sheet) consists of Two parts, in which some information is pre-printed, remaining
details have to be filled by the candidate. Please ensure that this Cover Sheet (OMR sheet) is not torn or
damaged. i
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(E) | The Question-Answer Booklet is divided into different parts. The number of questions to be attempted and
their marks are indicated in each part.
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(F) | Candidates are directed to write answers only in the prescribed space of Question-Answer Booklet. Do not
write answer outside the border line. Answer written outside the border line will not be checked.
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(G) | The candidates should not write the answers beyond the prescribed limit of words, failing this, marks may
be deducted. '
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(H) | If there is a choice to attempt one question out of many and the candidate attempts more than one question
then only first answer will be assessed.
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(I) | Use of Correction Pen/Whitener/Highlighter Pen in the Question-Answer Booklet is strictly forbidden.
Do not use pencil to write Answers. Doing so, you may be awarded zero mark for that Question.
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(J) | Mobile Phone, watch, smart watch or any other electronic gadget in the examination hall is strictly

prohibited.
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Warning: If a candidate is found copying or if any unauthorized material is found in his/her possession, F.LR.
would be lodged against him/her in the Police Station and he/she would liable to be prosecuted under Rajasthan
Public Examination (Measures for Prevention of Unfair Means in Recruitment) Act, 2022, other laws
applicable and Commission’s Regulations. Commission may also debar him/her permanently from all future
examinations.
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Special Note:

If there is any wrong information filled by the candidate or any attempt is made to damage the Question-Answer
Booklet or any page is removed or any marking as identification is done, then his entire examination shall be
cancelled by the commission, for which candidate will be liable.
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PAPER-III : CIVIL ENGINEERING - I
Total Marks : 200
Total Question : 37

Part - A

Note: Attempt all questions. Answer each question in 15 words. Each question carries 2 marks.

1. A certain steel has proportionality limit of 280 N/mm? in simple tension. Under a certain
two-dimensional stress system, the principal stresses are 120 N/mm? tensile and 30 N/mm’
compressive. Calculate the factor of safety according to maximum shear stress theory. Take
Poisson’s ratio = 0.30.

2. What is meant by load factor?
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3. What is meant by proof stress of Reinforcement Bar?

4. A simply supported beam AB, having a length of 5 m, is shown in the figure below. Draw
the bending moment diagram for the beam with salient values shown.

20kNm 20kNm

& P

% 5m
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5. If the maximum crushing stress of a punch is 4 times the maximum shearing stress of the
plate, then deduce the relationship between smallest hole diameter ‘d’ and plate thickness
g ok
6.  State Maxwell’s reciprocal theorem.
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7. State the assumptions to simplify a statically indeterminate framed structure to a statically
determinate system using portal method.
8. State the Castigliano’s Second Theorem.




L

9.  Define strain energy in structures.

10. Construct the influence line diagram for the shear at point C of the beam as shown in
figure below.

A K B D
":.- I -1
4 m 4 m 4 m
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11. Under what condition, is a shear key provided in a reinforced concrete retaining
wall?

12. What is development length of Bars?
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13.  What is characteristic strength of material?

14. List the pre-tensioning losses in pre-stressed concrete structures.
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15. What do you understand by the term “rear counterfort” used in counterfort retaining walls?
Explain briefly.

16. Under what circumstances will block shear failure dominate?
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17.

Define shape factor.

18. What is the minimum overlap in case of lap joints in welded connections, as per

IS: 800-2007?
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19. Define ‘Compact’ cross-sections in steel design, as per IS: 800-2007.

20. Why are the end returns provided in fillet weld?
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Part - B

Note: Attempt all questions. Answer each question in 50 words. Each question carries 05 marks.

21,

Draw the Shear Force (S.F.) and Bending Moment (B.M.) diagrams for a simply supported
beam of span 8 m. The beam carries a 20 kN point load applied through a bracket. The
bracket is fixed to the beam at a distance of 6 m from the left support, and the bracket

length in the direction of the beam is 1 m.
20kN
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22. A hollow alloy tube 3 m long of 30 mm and 20 mm external and internal diameter
respectively, is subjected to a tension. It has shown an elongation of 5.8 mm under a tensile
load of 50 kN. Find the Euler’s buckling load if the tube is used as column with one end
fixed and the other end free.
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23. Describe the standard penetration test and its significance.
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24. Calculate the effective stress for a soil element at depth 5 m (i.e. at A point) in a uniform
deposit of soil as shown in fig. Take unit weight of water = 9.8 kN/m’ and specific gravity

of soil =2.7.
Water content= 30% T
Degree of saturation = 0.6 2m
Water tabl
________ atertable, 7 o
Water content= 40% l

AO
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25. Determine the reaction at the roller support B of a propped cantilever beam (as shown in the
figure below) using force method of analysis. Assume EI is constant for the beam.

l 50kN
6m

El i
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26. Determine the degree of static indeterminacy of the pin-jointed plane frame shown in
figure.
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27,

A concrete beam 150 mm x 300 mm is pre-tensioned by 7 wires of 7 mm diameter at an
initial stress of 1000 N/mm? with their centroid located at an eccentricity of 50 mm as
shown in fig. Find the loss of prestress due to elastic shortening of concrete and creep of
concrete. Use M 40 concrete mix and creep coefficient = 1.6. Take modulus of elasticity

of concrete is E, = 50004/ f,; . Take Eq = 2 X 103 N/mm?.

150 mm
7 -7 mm dia.

l steel wires

e o SOmm:‘[

®
® 0 @
IO-i)_m
= 150 mm -+
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28.

A reinforced concrete beam of width 400 mm and overall depth 600 mm is subjected to a
design shear force of 90 kN, design bending moment of 135 kNm, and design twisting
moment of 40 kNm. The effective cover on the bottom is 50 mm. As per the provisions of
IS: 456-2000, calculate the values of equivalent shear force and equivalent bending
moment for which the beam should be designed.
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29.

Determine the shape factor of a given channel section about major axis.

300

|90l

& R

— — — — —
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30.  Explain briefly the parameters on which overall member buckling of beam - column
depends.
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31. A damper offers resistance 0.08 N at a constant velocity 0.06 m/s. The damper is used with

a spring of stiffness equal to 12 N/m. Determine the damping ratio and frequency of the

system when the mass of the system is 0.3 kg.
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8.

Discuss Single Degree of Freedom System.
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Part - C

Note: Attempt all questions. Answer each question in 200 words. Each question carries 20 marks.

33.  Determine the slope at the ends and at the centre of the beam. Also, calculate the deflection

under the load. Use the conjugate beam method.
50kN

¥
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34.

A vertical wall 6 m high supports a mass of level soil behind it. The angle of internal
friction of 30°. The water table is at a depth of 3 m below the top. The layer of soil on the
top 3 m has a unit weight of 18 kN/m?, and the layer of soil on the bottom 3 m has a
saturated unit weight of 20 kN/m®. Calculate the total thrust caused by the soil mass on the
wall and its point of application.
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35. Analyse the frame shown in figure by slope deflection method and draw bending moment

diagram. Flexural Rigidity (EI) is same for all members.

60 kKN 30 kKN/m
7 |, WC o
. 44—2 m—4 @

4m

i
77777 N
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36. (A) A square reinforced concrete axially loaded column is 450 mm x 450 mm in size. The
effective length of column is 4.5 m. 8 steel bars of 18 mm diameter are provided for
the longitudinal reinforcement. The lateral ties 6 mm have been provided at
appropriate spacing. Determine the strength of column. The grade of concrete is
M 20 and the quality of steel is HYSD Fe 415. Assumed that the column is laterally
tied and eccentricity is with in permissible limit. 10 Marks
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(B) Write the provisions of following as per IS 456 : 2000.

(1) Longitudinal Reinforcement in column 4 Marks




03

AEREEMAT A

43

(2) Lateral Ties in column

3 Marks

(3) Helical Reinforcement

3 Marks
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37. Determine the collapse load for the cantilever beam shown in the figure below, using

plastic theory. Here, My is the plastic moment of the section, and L is the total length of the
beam.

W

C

AR AR A AR RARY
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SPACE FOR ROUGH WORK
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SPACE FOR ROUGH WORK
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SPACE FOR ROUGH WORK
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SPACE FOR ROUGH WORK










