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1. Paper consists of Part A (Civil and Struéturai) and Part B (Electrical) and Pert € (Mechanical} and only
one Part is to be altempted as per option given in the Application Form. Candidates should attempt
5 questions in all. All questions carry equel marks. ‘

2. Each candidate will be given one Answer Book.

3. Answers to all questions must be written in one language, L.e., either in English or in Hindi according to ;he' =

option given by the candidale in his/her Application Form. Candidates are not allowed to write the&.an‘swér‘s‘ o .

partly in English and partly in Hindi.

4. Candidates must write their Name, Roll No., Ticket No., Name of the Examination andﬂ(“'}é,;'bjééi ati'fihé"‘-:“
_ prescribed place on the cover page of the Answer Book correctly, Candidates must also put“‘t'hég&as’égngitu:"e,
and left hand thumb impression on the cover page ai the preseribed place. The above ins‘ti‘uc"t\i@n“sﬁhust be
fully complied with fuiling which the Answer Book will not be evaluated and zero mark will be'aiarded.
5. Nocredit will be given for answers writien in a language other thar the one opted by the candidate.

6.  Necessary tables of IS 456 : 2000 Code of Practice are given at the end of Part A for use of candidates
' attempting Civil and Structurai part. '

7. “Mobile phones and wireless communication devices are completely banned in the examination
halls/reoms. Candidaies are advised not io keep mobile phones/any other wireless communicalion
devices with them, even swiiching it off, in their own interest. Failing to comply with this
provision will be considered as using unfair means in the examinaiion and action will be taken
against them including cancellation of their candidature.” :
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(a)_

k. Ab)

(a)

PART A
_ General Engmeermg
(CIVIL AND STRUCTURAL)

Write a short note on Night Irrigation.

Give a brief account of the drawbacks in‘Kennedy’s theory.

For a Highway pm]ect a straxght tunnel is to be run between two pomts P and
- Q whose co-ordinates are given below S

_ Co~ordmates
Point
- N E
P ' 0 0
G 4020 800
R 2110 1900

third known peint. Calculate
i)  The co-ordinates of S
(ii) The length of RS

(iii) The bearing of RS

Void ratio = 1-8 = m, = 0-0003 cm /gm
Time factor (TV ) =03
Y, = 1 gm/ee

Calculate the ultimate bearing capacity per unit area of ;

s

(1) Astrip footing 1 m wide

{ii) Asquare fooling3 mx 3 m

- (i) - A circular footing of diameter 3 m

Given :

Unit weight of the soil 18 t/m°, cohesion = 2t/m® and @ =
N =175, N, =75 and N, =5, -

it is desired to sink a shaft at-S, the mid-point of PQ. S is to be fixed from R, the

. Find out the time required for 50% consolidation in a soil having thickness of
- 800 em and pervious strata at top and bottom. What will be the value of

coefficient of consolidation if coefficient of penneablhty 0-0600001 em/sec ?
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(b)

(c)
(d)

3. ____{a) _

@
f@ - (@
®)
{c)-

Caleulate the discharge through a pipe of dia. 200 mm When the difference of
pressure head between two ends of a pipe 500 m apart is 4 m of water. Take the

4.f.1.v?2
d.2g

value of f=0-009 in the formula hy =

Compare and contrast Flexible and Rigid pavements.

Discuss the impact of Urbanisation and Industnahsatlon in water resource (in -

terms of both quantity and quahty)

_The annual sinking fund of a machin_e costing ¥ 50,000 is ¥ 150 and its salvage

value is estimated to be ¥ 5,000. Assuming interest rate as 4%, determine the
life of the machine.

) ' Describe the factors affecting the rate analysis.

‘Write a short note on the classification of bricks.

~Discuss the constituent parts of paint and their functions.’

List the physical tests that are generaliy used on cement. Describe any three of
them.

Discuss the relation between water-cement ratio and strength.

Design " a cantilever beam which projects beyond the fixed end by
3 m. The superimposed load on it is 10 kN/m. Use M 20 grade (o, =7 N/mm?)

of concrete and Fe 415 steel (o5t = 230 N/mm2). Assume moderate exposure

conditions.

5. A simply supported 18 m effective span RCC rectangular beam of 500 mm x 1500 mm
{overall depth) section is reinforced throughout with 21 nos. 25 mm- diameter bars in
three layers of 7 bars each at a clear cover of 375 mm on tensile face. The

reinforcement on the compression face is 4 — 25 mm + 1 — 20 mm diameter bars in one

layer at an effective cover of 50 mm. The clear cover between the different layers on

tension face is 25 mm. M 25 grade concrete and Fe 415 grade steel bars are used in the

beam throughout. The beam is laterally restrained throughout the span.

(a)

{b)

What shali be the superimposed uniformly distributed load w, that the beam can
carry at working conditions ?

Design the shear reinforcement at support if design shear strength of concrete To

is given as follows for different values of p = 100 A_/bd.
P 125 1-5 175
Te (MPa) 0-70 0-74 0-78
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(c} -

(b)

(d)

3 (a)
(b)

(c}

(d)

4, (a)
(b
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] {c) Calculate the moment of resistance of the compound steel section shown in the
figure: The compound section consists. of two steel sections  ISMB 200 @
254 kg/m (lyy = 22354 cm4, Ayy = 32:33 em?) with a single cover plate, 40 ¢m
wide and 16 mm thick connected to the top flange.
Assume bending stress = 150 MPa. 15
T— 400 ¢
- 400x16 plate
200
100
| ' ‘ Bimensions in mm
D A mild steel T section has the following cross-sectional dimensions :
. o e e Total depth = 200 mm '
Bl S Width of flange = 120 mm
_ Thickness of flange = 20 mm -
! Thickness of web = 20 mm |
l If the yield stress, o, = 250 MPa, determine the plastic moment capacity of the
section. Also calculate the shape factor for the section. 15
I 6. (a) Analyze the beam shown in figure and determine the end moments. Plot the
B.M.D. on the tension side. 3¢
6t 3t
JA 1E B 2 t/m C ip
L1lm ' ‘ 31 41
| 4m 4m 1m
(b)  Analyze the portal frame shown in the figure. Also sketch the deflected shape of
the frame. The end A is fixed and the end D is hinged. Also, the value of EI is
constant throughout, 36
8t B C
4 m
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. we vl Tur .
3 ‘ o ‘LO {\\g”@\k 59\? A
h . ® “Oﬁ.,\:‘&‘leﬂe!
A D
TN Y




o R e e e e a3 3 S st e AR | w ede

ﬁsﬁéqﬁa@réﬁﬁﬂ}mcmaﬁé’ram 16 mm T} UHE AW W 9 & Wi

 qfedT ISMB 200 @ 254 kgfm ¥ (I = 22354 cm*, Agy = 32:33 Dt
§1 gfEet = 150 MPa 9H #1NT | | 15

¥ 400 -
T A 400x 16
200

w
a‘eﬁ )E“'
1{)\’:&“@ \E O;éi?‘i‘;
L aest b e i
ST , : gl T
| SR mm ™ '
@ g e T uede 6 fie sgreaieds R R
L PO =200mm
v &) T = 120 mm
elat 1 et = 20 mm
Y21 Y e = 20 mm
e wE TR, o, = 250 MPa 3 @ qhedg H TUSCARY Pl &AW
Hif | shesg % R st om o ot R I | : 15
6. (a) ﬁaﬁﬁ@éﬁww%ﬁwﬁﬁqaﬂtﬁm@aﬁmﬁﬁm B.M.D.
Wt oo e o eifshd HfT | 20
6t - 3t
s N
Lim \ - 38l 41 P ;
4m 4m ‘1m A

(b) ﬁaﬁﬁ@ﬂ%ﬁﬁ%wﬁﬁwﬁhx%aﬁﬁ%ﬁamﬁim%@ﬁmﬂ
TARY | 0 A oTEE § o R D wed T 2 1 3, EI %! OF Ha9 CHaaH

2

gt B C

4m

30

A D
WY ’ RTINS

BPT.O.

-3

| BI2012




A Ky

below :

Essential Tables of IS : 456 : 2000 Code of Practice _
L - 1S 456 : 2000

26.2.1.1 Design bond stress in limit state method for plain bars in tension shall be as

Grade of concrete _ M20 M25 M30 M35 WM 40 and above
Design bond stress, 7, e N/ mm? 1-2 1.4‘ 15 1-7 1.9
ha G( 56:
\4 e 0y
10\(\5{‘::)@@ e .
6\- ? ) 6, _ .. .
eeﬂof‘:‘&qﬁ;‘ Table 16 : Nominal Cover to Meet Durability Requirements
o (Clause 26.4.2) -
Exposure Nominal Concrete Cover in mm Not Less Than
Mild - 20
Moderate 30
Severe ‘ : © 45
Very severe _ 50
Extreme _ 75
Notes :
1. For main reinforcement up to 12 mm diameter bar for mild exposure the
nominal cover may be reduced by 5 mm.
2. Unless specified otherwise, actual concrete cover should hot deviate from the
required nominal cover by +1g mimn .
3. For exposure condition ‘severe’ and very severe’, reduction of 5 mm may be
made, where concrete grade is M 35 and above.
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