Civil Services (Main)
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KVMS-P-CVG

CIVIL ENGINEERING (PAPER-I])

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of
a question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1. (@) U= 99RfEd gt A =1 o3 § quiiy organ 2 B8t AB T AC 3R 3feifad foran mn @, st w
FAW AR R, B 3R C W & 510 q&t ¥ | 0& o=ien Fadt, St D W E 30 921 ;, W
Y TR 11 8 3R gW BR E W 30 kN &1 ¥R 967 a1 8| 35gat & 619 % won 5 7 §
qiEl T ) el % AER B T0E A §U G fie 3@ s 3El AB 3R AC # =
fuffa Hifvre -

A frictionless pulley A as shown in the figure is supported by two bars AB and
AC which are hinged at B and C to a vertical wall. A flexible cable, hinged at D,
goes over the pulley and supports a load 30 kN at the other end E. The angles
between the members are shown in the figure. Neglecting the size of the pulley,
determine the forces in the bars AB and AC by drawing the free body diagram :
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Draw the bending moment diagram and shear force diagram for the beam
ABCD. The beam supports a point load of 12 kN as shown in the figure :
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Determine the ‘shape factor’ for the diamond-shaped section shown in the
figure :
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(d) & qE-graa (fi-2wre) v, Rl SeE 250 mm 3R T 300 mm §, @ 12 ar

(A% H =A™ 6 mm) TR @-Tieafera fran mn R, R yrow &, ¥ Fsw (ARE) B
HuwS (Hifhe) ¥ 100 mm g W @@ Fd §¢ 1200 MPa & Nfoafea fomn mn 21
TARY ARV, TP, T b fdem ok wim ww@ & FwRw wfew # sifwm @i
yfowra 1 e HINY| FeTa IR iz 1 YRyl Wi HEE: 210 kN/mm? iR
35 kN/mm?2, §dur oris = 1-6, @9 dF=d sl = 3x107% 3l 3w wima =
fafye™ = 90 MPa #m ifs)

A pretensioned beam 250 mm wide and 300 mm deep is prestressed by
12 wires (each 6 mm diameter) initially stressed to 1200 MPa with their
centroid located at 100 mm from the soffit. Estimate the final percentage loss

10
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of stress due to elastic shortening, shrinkage, relaxation of steel and
creep effect. Assume that the modulus of elasticity of steel and concrete are
210 kN/mm? and 35 kN/mm 2 respectively, creep coefficient = 1-6, residual
shrinkage strain = 3x10~ % and relaxation of steel stress = 90 MPa. 10

(e) TH EIA we T W 2800 kN 1 fereran Tfra So&uw gt @ 3| T H IR F2
H T T R 99 W WIS Rl B Sed % AU o Iuge fhee dee w1 sifieen i)
wi-afeen 7 &gl E250 e @, @ f, =410 MPa %, =1 399m e w3
Hfweherd & foe Hmm eraeen fafy =1 3w Hifvw) v, =1-25 i
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A steel plate girder is subjected to a maximum factored shear force of
2800 kN. The cross-section of the girder is shown in the figure. Design a
suitable fillet weld to connect flange plates to the web. Assume shop welding.
E250 grade of steel having f, =410 MPa is used. Use limit state method of
design. Take y,,, =1-25 :
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2.

(@) Hwia e fafY 1 39 A 8T 3-0 m S Yafoid FEhIE 6 Th JAHR TF [IRE SUeh

(b)

(c)

(VT TES) % Wg] A AfwCIH FIRTC| 39 W 1150 kN (3766 9R + 9d 9R) F [
F1&fig uR & 2| Fhie i T M25 R Ea F I FeS00 1 39h0T FHIfST | quret owarg
T N 1-2 g sifierer w1 faew @ fam ® qwfgu)

Using limit state method, design a reinforced concrete circular column (with
lateral ties) of height 3-0 m. It is subjected to an unfactored axial load of
1150 kN (dead load + live load). Use M25 grade of concrete and FeS00 grade of
steel. Take effective length factor as 1:2. Show the design details in a neat
sketch.

ey i ©F Aeft T H T T2 Wew 7E § @ TER 1 T 6 36 Al [ iH-Sie
T S ? 3R 39 W TF &0 9 99 q I ST @ 56 qoh Toh I8 g A1 S| STAeR % g
F IFM W T Fwug F 300 MN/m? ® TvE g (fies 932) ® wg= ¥ 7,
feehan H51a faag 6 ToEr FRT | 52 i TR = 2:0 m, B F FTIY FE 20 mm x
15 mm 3R YR ik E = 90 GN/m? #m &fifsi)

A straight bar of alloy is mounted in a strut-testing machine with Both ends
pin jointed and loaded axially till it buckles. Using Euler’s formula, calculate
the maximum central deflection before the alloy material attains the yield
point at 300 MN/rn2. Take bar length = 2:0 m, cross-section of the bar as
20 mm x 15 mm and modulus of elasticity E as 90 GN/mQ.

Aot fraeor fafyr 1 3w = gu o & w7 e ABCD % fawen iR (siie B
3¢ B)| TEAT W 9N, JoFEl 1 Secd-Im iR 3= o oy § e 9 ¥ qwiw g
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(@)

Using moment distribution method, analyse the structure ABCD shown in the
figure (joint B is rigid). The loading on the structure, moment of inertia of the
members and other dimensions are clearly mentioned in the figure. Give neat
sketch of bending moment and shear force diagram, indicating their values in
the diagram :

100 kN 80 kN
\ s
Aj £ c
<— 4m —>K—3m 2m>2€—3m

@ @
"rle

TF 78 & FAR 3999 | 9 7979 9r (o) @ € -
(i) 99 9@ = 30 kN (399 3R =@ 9R)
(ii) F 9@ = 150 kN (39d 3R 9a9 9R)

T8 3999 A ISA 100 x 100 x 8 ¥ fiffd B, S 10 mm ARE H e we % M R
e 2| W e W Aed I AEEF G T FINY) 7 AR 7 diez 1 =™ = 16 mm,
diez 1 US = 46, v,y, =1-25, k;, =0-6, Sce & I a1 AT I FE 1 &% =
e % PR FR F &TFA H 0-78 T B Afrker & oI dimia sraeen fafy 1 swm
I |

A vertical member in a truss is subjected to the following member force
(factored) :

(i) Compressive force = 30 kN (dead and live load)
(ii) Tensile force = 150 kN (dead and wind load)

The member is composed of two numbers ISA 100 x 100 x 8 connected to both
sides of the gusset plate of thickness 10 mm. Find the number of bolts required
at the joint. Assume bolt diameter = 16 mm, grade of bolt = 46, v, =1-25,
kp, =0-6, cross-sectional area at the threaded part of the bolt = 0-78 times that
of shank. Use limit state method of design.
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(b) Yea fo T 9@ ABCDEF % faU s1o&qu ot 3@ &l quiidl 21 &3 & forg A | 3R @
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The given figure shows the shear force diagram for a beam ABCDEF. The beam
has hinge support at A and at one more point. Draw the load diagram and
bending moment diagram (BMD) for this beam, indicating the shape of BMD
between two successive points. Also show the point of contraflexure (if any) :
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SHEAR FORCE DIAGRAM
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A reinforced concrete passenger shelter is to be constructed as shown in the
figure. The thickness of the slab is 150 mm. The ceiling plaster and roof finish
load is 15 kN/ m?. The roof is inaccessible. Design and detail the slab only.
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Use M20 grade concrete and Fe500 grade steel. Use limit state method.

Given :
Mu
a2 0-3 04 05 06 07 0-8 09 1-0
D (%) 0-:07 | 0094 | 0-119 | 0-143 | 0-168 | 0-193 | 0:219 | 0:245

Modification Factor vs. Percentage Tension Reinforcement graph is given

below :
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PERCENTAGE TENSION REINFORCEMENT

Area of cross-section of steel required
Area of cross-section of steel provided

fs = 0-58f,

MODIFICATION FACTOR FOR TENSION REINFORCEMENT
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4. (a) 200 N, 800 N 3R 400 N ¥R a@ F e uorfea geft & I & ot g8 tfaara < @
2 R, S T fom & gt mn R anvh wRifafy (adera % Aue) 1 3w WA g AE
AR e T FA F Y s 9@ Fow Puio five) odrfa gelt B sew, a
W wagl % fog = Tone 0-30 S

el 1

F <€— 200N
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400 N

77777777 77777777

Three bodies of weights 200 N, 800 N and 400 N are connected with
inextensible strings, passing over the frictionless pulleys as shown in the
figure. Using virtual work method, determine the force F required to make the
motion impending to the left. Take coefficient of friction for all the contacting
surfaces as 0-30 except for the pulleys which are frictionless :

Pulley 1
F<— 200N |

777777777777 7777

400 N

T7777777777 g 10

(b) (i) T YEted A ISMB 400 @ 616 kg/m & 39l frgfd 5 m B ww R
Hiwhed soh g 3R go o Teto F figrar A o Hifvtg, R ow wEwd (afa)
HaEAl H 969 FA H WEW q| A g B o uwd w9 @ omeifed R € @
Ug E250 B WA #R whfRs Avft &1 §1 ISMB 400 % faU I, =20458 cm®,
Z., =1023 cm®, Z,, =1176 cm® R y,,, =1-1 7W whfm) sfimem % g
HWia sreeen fafy =1 swm fifm)
A simply supported beam ISMB 400 @ 61'6 kg/m has an effective span
of 5 m. Find the design bending strength of the beam and the intensity
of u.d.l. that the beam can carry under service condition. Assume that

the beam is laterally supported. The grade of the steel is E250. The class .
of section is plastic. For ISMB 400, I,, =20458 cm®, Z_, =1023 cm3,

Z,, =1176 cm®. Assume Ymo =1-1. Use limit state method of design. 10
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