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CIViL ENGINEERING (Paper — I)

~ Time: 3 Hours | T Max. Marks : 260

NB.: 1} Solve mwo questions from each Section.

2) Ifriore than two questions are ar.empzea in a Sect:on the excess
will be ignored,

3) Figures to the right indicate the number of marks for the question.
4) Use of Log-Table, Non-programniable Calculators is permitted.
S) Maeke suitable assumptions, if necessary and siate them.

SECTION- A

1. a) A uniform sphe:r«h of weight W rests on a ro gh inclined plane.. who%e :

- inc¢lination}vith the horizontal is less than the gagle of fiiction: Aweight Pis:
attached to the sphere at the upper end of the'diameter of the sphere parallel
."'to the plane. Determine the value of P that will just-prevent the sphere from - T
: rollmg dowu theplane ' S e 10

ual ieng_’cﬁ and cqual
plane frame ABCD, The: -

b) Fwe 1’odc AB,“BC, CD, Daiand BD each of
. cross-sechonare p;njomted together so asto fo
frame ABCD has a rhombus shape with -on :
frame is su;pended from the topmost joint A7 A weight W is attached at the
lowermnost joint C. Neglecting the self-weight of the frame and using the
S -vngthod of virtual work, find the magni¢tide of the thrust in the member BL.

¢ Pbrizontal diagonal BD. The-

2. 8) A rmssﬂe was projected r.rom a rocket. 20 Xm. vertically: and 10 Km. -
horizontally from the launching pomt Tt was found that the fuel of the rocket .
was exhausted. The missile had then acquireg/a velogity of 1600 metre/sec. at.
an angle of 35" up with the horizontal. :Asfuming that the rest of the flightis
under the influence of gravity and neghécting air resistance and curvature of
the earth, calculate; (1) the horizonta¥Trange from the launching point, (1) the

. time of flight after the fue[ had completely burnt. . _ .10

s b) A sohd sphere of radms “r” rolls down on i chned plane inclined atan angle :
! of 8 with bonzontal Fmd the accelera ion of the sphere. ) - 10

A\ resultant stress intensity on ope plane in case ofa matenal sub;ected to
strain is 150 I\Umu:n2 tensile and is. inclined. at__S_OJ to its normal. The normal
intenstty of st stress across the: plane at right angles to the first plane is 100

M N/mm? -tensile. Find pnncxpal sh‘esscs and maxmmm shear stress produced

(ma,gmtudcs only) L T 10
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/_.\J\.}‘ llq }{},UCHIH Ol [ENpiT T m h}x‘one Support at one end and other support at a
_ PN

didtance ‘x’ from the other end. The beam carries udi 2 KN/m.over the whole

[ W (vr" . length. Fiud the value, Of,"’;; if middle poiat of the beam is a point of
%4 ' contraflexire, Draw BMD, =~ . : i0
o e

4. a). Compare the power tansmuitted by a hollow circular shaft with that of soljd
circular shaft of same material, same weight, same length and running at same
speed. In case.of hoilow shaft, inner diameter is 0.8 times outer diameter. 19

b) A simply supported beam of span 6m, and ofuniform flexura rigidity
Ei= 40,0_00 KN:_n2 is subjected to a clockwise ¢0upie of 30 KNm. ata distance B
of4 . from the Jeft and, Find the deflection at the poiitt of application of the ,

] . . . , |
- 19

couple, using b/'Ia_cauiey 5 .method. ) . Vo
T’j"a,_’zi
SECTION - B o Lo
_ : Ss onsists fo'-si_xpaneié, .a's.‘.sh.om_i inFig, 1. The bottom boora js Ioaded.
& he influznge lins for thig stress in‘th’e‘“‘.ﬁhicai member U 4L;. 7 ‘
% te the maximum force developed in this member due to combingtion of
To wing, foads— (i) Dead lgad. on the fruss =5 KiNfm, (iy Moving udi N
_ AT30 KN/m, of length greater than. the “$pan ‘and (B amoving wheel load - - ¢ _
e OF20 KN, ™ - ' - B ' 20 "
‘ - ’ N . .
._ R s
o I UGT
A_... 3 N > " i - ’ X - ,'i \\ 7 ..
Y -4-{‘

L Lg
Tt A
tde = 1§ m———7t

~ Fig. 1(Q. No. 5) .
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6. AnalySe rigid Jomted frame shown in Fig. 2 by Momcqt Bistribution N‘ethod . %

Take EI constant. Draw B.M. Dlagram o 20 iy &)
. : o f

‘ - £

Q_VOOKN ‘

.. y
AR

" Fig.2(Q. No. 6)

7. a) In the.cdse of buili-up column consisting of two L-sections, explain how its
; co*1pre°s.ve strength is more than 2P, if P is <‘.tren0fh of one I aCCthE in
; ' ; compresmon

b) Cal § ate the safe: load P whmh the. bfacket showu in Fig, 3: can carry, if the
eof ﬁlletwe‘dusedis &mm. Take permessﬂ)le stress inweldas 100N/mm “. 15

;‘_ - L ’ | | N l/ h v ‘ v
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8. a) Explain the purpose of provi’di vertical intermediate stiffcn@ to plate

‘girder. Sketch the stiffener. .
- ) / . ! :
by Awelded plate gird'er- supports a total udl {including self weight) of BOKN/m- - e e
~ overaspanof 13 m. Design: o '
) Flanges atinidsspan’ o
End bearin » stiffenes) taking permissible stress for fillet weld as
Y100 N/mm®. " ' :
Take permissible bending and sheav stresses as 165 N/mm? and 100 Nfmm? :
- 15

espectiveiy. Assume girder is laterally supported. -

Ll
v

| SECTION-C -

9. A rultipurpose hail of size 15 m. x6 m. (clear) is proposed to be covered by RCC
clab. Design ong way continuous. slab assuming slab is supported on beams S
‘punning paraliel to 6 m, direction. The beams azre supported on columns of size '

+ 230 am %550 min, Use M15 concrete and Fe 415steel. : - _
Take five load on floor as 4 Knjm? and floor finish as I KN/m”. Use IS 456 p
coefficients for BM. Show reinforcement details by neat sketch. Adopt either J\M
working siress method or liinit state design. ' | ' 0

> T oneL W

10. a) Show clearly by sketches the critical cross-sections to check for Maximum
B.M., one-way shear action, Two-way shear. action and development length

~

in the design of RCE column footing. Explain how do you check in each case. _
o ' - i (2%4=8)

b) A RCCcircular column 450 mm. diameteris subjected to an axial load of 500
KN and a BM of 36 KNm. Assume Gec = 5 N/mm?, Sepe = 7 N/mm” and
modular ratio = 13. e
' Adopting working stress-method, chieck whether column satisfies all the
- conditions of UNCRACKED SECTION. Take 50 mm as effective concrete
..~ cover..Ten bar&of ¢ach 20 mdia. are provided as longitudibal steel. . 12

'“:3:" A: . ) 3 . ._ : D Y
- 11. Anfpen squa_reréixif_orc";ed coﬁbrcf_e'tank fsize SmxS5 m. (clear) in plan and depth
¢ . ofdnmy 3 ~15T0 sipned. Use M 20 concrete andMild steel. State
' permissible stresses you adopt with reasons. Design wall and base of the tank,
. Draw cleatly détails of reinforcements in wall, comew_@_@o
adjacent walls and atjunction of wall and base slab. Assume tank s built on firm -
—— . e i —— - N - L e ———= -

12.  Answer the followi.n'g:“

a) How Tee beam is economical over rectangular beam ? In continuous Tee IR

beam, why it is checked as a doubly reinforced rectangular beam?
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13.

14.

15,

16.

b) Name the various pan's_of_countcrfort retaining walt. State pri nciple.of design
of each part. B : :

¢) Listthe vatious loads tobe accounted in the design: of bridges. State the details

of each load in twao or three sentences. o (545+10)

SECTION-D

W rite beI‘t notes on thc *'ollowmg
a) Hvdratmn of cement
b) Bulking of ﬁnc aggregate

c) Bf fect of Fly Ash, used a5 admixture and replacement of cement, o0 concrete. !

d) Shnnkagc and crcep in concrete. :

o

1aboratory Explam any | one of tnem in detaﬁ '-2, _

b) What is mec.nt by ‘Wcrkabxhty of concrefc }Jxolam one of the tcsts o
workability of coacrete conducted in 1aboratory
Answer thu fOH.OWﬂlg

a) Give reasons for using the combmahou of rich concrctc rmix and high tensﬂc
steel wires in prcshessed concrete '

b) State five major advantage_s of prestrcs;ed concrcte o«er RCC

¢) Enurmerate various losses taking place in plcstrcsscd coner ct_c. Explain any
one of them in dctail) . :

- d) What is “Load balancmg” concept in prestrcsscd concrete'? Hiustrate with

two examplcs

A precast concrctc ﬂoor umt of Tee scctton ‘(Breadth of ﬂange 500 mum,
thickness of flange = 75:mm, width of rib = -125 mim, depth of rib = 300 mm,
overall depth = 375 mm) is faid side’ by side to form a simply. supported floor
system of span 9 m. for 2 hall. Each unitis prestrcssed so that the tensile stress id
the concrete shouldnot exceed 1.2 N/mm " uader supcnmposed load of IO KINVm™.

‘At mid-span section, the centroid of prcstressmg steel is located ata distance of

75 mm from the soffit of the section. Asgsuming’ density of concrete as’ 24 KN/m 7,

- calculate il the minimum- initial prestressing force requn'cd if the loss in prcstrcss

. amounts to 16%. Also calculate extremc ﬁbrc strcsses in coucrete at mzd—spzm

~ sectionat transfer Of presress. -

- www.omkarshendure.com -

a) List the various tesis to° ascenam "hysmal promees of ccmpm in thc :

441

10

10
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17. Analyse continuous beam ABC shown in Fig. 4 STIFFNESS METHOD and plot i
B.M. diagram. Take EI constant. : .- X .20

| | |60 % - |

[ - : . |
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Fly. 4 (Q.No. 17)

18 Obtam rcacnon components at hmge stport usingkﬁéxibiiity approach. Take
EI ponstant vide F1g 5. o . .

100 K-N/m

© EL Constanb

%L
/F“_“jrm——'«f

Fig. 5(Q.No.18)
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AEE’s

e VIDYASAGAR ACADEMY PUNE

_ﬂ & Career Development Center, Pune.

- From Transforming Career to Creating Officers

i FULLY

g Crack Mission AEE RECORDED

; ; BATCH
th f AEE
with guidance o AVAILABLE

MPsc 125 days
MAINS e
CONVENTIONAL |

VICTORY

i e BATCH 2023

STRICTLY LIMITED BATCH OF MAXIMUM
150 STUDENTS ONLY
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Why Vidyasagar Academy?

Energetic Classroom and Online Batch (Live + Recorded)

Teaching by Class One Officers/ Experts who have cracked Conventional MPSC exam.
Successful selection of more than 330+ OFFICERS as AEE/ATP /SE/AET /AE2/JE
Conventional pattern test series 2023 (total & Papers)

Subject wise Mock Tests to Improve Writing Skills.

Personal one to one Guidance by Faculty Members.

Personal counselling sessions and Two Mock Interviews.

Special Exam Oriented Notes will be provided to save Time. (PDF/Printed/ Handwritten format)
100 % Syllabus Completion.

Hypnotherapy & Positive Vibrations Theory for boosting your Concentration & Confidence.
Perfect strategy will be given to Crack Mission AEE.

This batch is useful for MPSC 2023 & MPSC 2024

Hostel Facility will be provided for boys and girls in Pune. (if required)

ol Now 7741008333 /7721008666

www.vidyasagaracademy.in

VIDYASAGAR ACADEMY PUNE

Nawale lcon building, 2rd Floor, Beside HP Petrol Pump, Narhe, Pune -411 041.



