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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, any THREE are to be attempted
choosing at least ONE from each Section.

The number of marks carried by a question/part 1s 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.

1 sth-p-cule
DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC


http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM

qus ‘A’ SECTION ‘A’

1.(a) Tk Fealar gafgarg Brgsrer e @, ol $|) & R 2, ok Sudh snar &l
wterd 2 . wd e 1.5 W B | AR e W o AR St wae @ 1 AL A=, @
Ty e @.aﬁ%ﬁﬁ%ﬁﬁm|

A vertical isosceles triangular gate with its vertex up has a base width of 2 m and
a height of 1-5 m. If the vertex of gate is 1 m below the free water surface, fi nd the
total pressure force and the position of centre of pressure. 10

1.(b) T=9 uwed uNv-yEg siedl & WEG F-HT § ? Iwd g A9v-yFg Hiedd H
wR frE weR wEmEiEa edr § 7 artEl % g s s |

What are the advantages of High Strength Friction Grip bolts 7 How the load 1s
transferred in High Strength Friction Grip bolts ? Explain with sketches. 343

l.(c) U @A W A Hel R W saded 12 kv, fewar sy 0455 wa sl w6
farfire wmea, 2462 R | 3@ @A ¥ W g9 @ S9ER e & Tl % fog R s
2| oW & fU g s 17-5 kN/m® @ S gqror 185w fafimarnsit
Fragaal ¢ | foredl # srer i wEn o fmar AR 9w F wiw m® F foo gam
Hgl H S/ I ATEEehdal BRI, e hifng |

An undisturbed soil at a borrow pit has a water content 12 per cent, void ratio 0:55
and specific gravity of solids 2-62. The soil from the borrow pit is to be used for
the construction of an embankment. The specifications for the embankment require
a dry density of 17-5 kN/m? with a water content of 18-5 per cent. Calculate the
quantity of water in litres which is required to be added to the borrow pit soil per
m® of finished embankment. 10
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(iii) "Rerer Sife fs forg B W fora =maw aen =1 s« wwman s anfs =i £
R (i) # i &= sl % SR aw sl ger aRow |

(iv) R R fag 6t gt o afieem $ifsrg stei w 1.20 kKN 1 kR = wman
s, S fo s (1) # afefoa se smael & aver ww st werw W oE |

A lever is loaded as shown in the above figure.
(1) Calculate the moment of force at Point 4.

(11) Calculate the amount of horizontal force to be applied at B to produce the
same amount of moment of force as calculated above.

(iii) Calculate smallest amount of force to be applied at B, to produce the same
amount of moment of force as calculated in part (i).

(1v) Calculate the distance of point on lever, where 1-20 kN vertical force to be

applied to produce same amount of moment of force as calculated in part (i).
- 10
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Calculate bending moment and shear force and plot their variation for the frame
shown in the above figure. 10

3 sth-p-cule
DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC


http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

DOWNLOADED FROMYWW.IASEXAMPORTAL.COM

2.(2) 0.3 . = ¥ ww ared A 244 A, /305 F 3 Y o vAted € | 4@ B gt
FAV: 361 kPa UF 288 kPa % && WM T A | fog 4 TF B I ST A
30-5 #. wd 33.5 91, A | fag 4 @@ B R <fiw gy w1 (2T @) W Hifeg |

A 0-3 m diameter pipe carries water at a velocity of 24-4 m/s. At points 4 and B, the
pressures were measured 361 kPa and 288 kPa respectively. The elevations of points
A and B were as 30-5m and 33-5 m respectively. Find the loss of head between
Aand B. 15

2.(b) UE 39 WRE HE S R 10 W, A W W @l | a6 WA & A S5 AL A
et wa B | gfte g & A T wae ? | W SeER SEAE qE 4 1 AL T
2 | W SIHER F TR F oo Gae S I5E % g wge ¢ | ae & forg Rewan
FAATE 075 Ta fafire o 2-65 | WoTre # S, @] @qe d 4.0 W A= ST
% w9 g Al feren smar ® | s S |aaw g@ St @ |
qfteer it & fem At & wam 25 ol S S S @ | uaa w@hen & S
fuga = TorsEm Hife |
gf%la:r F et R sam = 060, FfSE wwe = 270, T HHT = 40%,
"I IO = 6x107° VAL /0T |
A light weight building stands over a 10 m thick stratum of sand. Beneath the sand
stratum a clay layer of 5 m thick exists. The clay layer is underlain by a rock
stratum. The water table lies at a depth of 1-0 m below ground surface and the sand
above the water table is saturated with capillary rise. The sand has a void ratio of

0-75 and sp. gr. 2-65. During dry season, water is pumped out from the sand stratum
till the water table is lowered by 4-0 m and sand above water table becomes dry.

Calculate the number of days when the building settles by 25 mm. Ignore
settlement during pumping operation.

Take properties of clay : Void ratio = 0-60, Sp. gr. = 2-70, Liquid limit = 40%,

Coefficient of consolidation = 6x107 em?/s. 15
250 %400 250 %250
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I el 2250 T e
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3.(a)

3.(b)

3.(¢c)

UF WA o SW-onig Higl @ fawae fawe s faw A fom wn @ ) aer & ow 9
oS 3-0 Hl, ' | = WR (e @ig) 2.5 f, wgee /4.2 o srowear ® | HiE
& e & Aers 150 A ® | wEs w@ s wAw: 150 frf, wE 250 frAd
gl <t wrefis wige w1 v @ Rrega smw @Al | iR 89 M-25 U
T WS Fe-500 & wam i | fifim =z fafy @ s Hifg |

Details of a dog-legged stair for a building is shown in the above figure. The floor
to floor height is 3-0 m. The live load may be taken as 2-5 kN/m? thickness of the
stair slab is 150 mm. The rise and fread are 150 mm and 250 mm respectively.

Design and detail the typical flight. Use M-25 of concrete and Fe-500 grade of
steel. Use limit state method. 20

Uk WAt Preefia wderr § dgw A AT 220 kPa e whEe W) s
g T, S| ¥ g 100 kPa 9T | HuE9v @ WeEdl, A9e9v amsd ud
sftrerew soewr witeer = fako Sifso |

In a consolidated drained triaxial test (CD test) a specimen of saturated sand failed

under a deviator stress of 220 kPa when the cell pressure was 100 kPa. Determine
the shear strength parameters, the shear strength and the maximum shear stress.
15

UF 3 WA, AW F AT uisg H ¥ o« watfed o wr 8, Pk wfres s
1-5 HTE6 TF €HE wed 09 ® | Uk gEk @ 20 H. f gt w a1 7w v sl
T | I AN AT G WA A, 200 kPa qufar €, wa A e @ gE vy
B, 500 kPa Tufar & | warg € fewn wd ware & o 5 Fifwo |

An oil of dynamic viscosity 1-5 poise and relative density 0-9 flows through a 3 cm
diameter vertical pipe. Two pressure gauges are fixed 20 m apart. The gauge A fixed
at the top records 200 kPa and gauge B fixed at the bottom records 500 kPa. Find

the direction of flow and the rate of flow. 20
;
30m
A) @ .
A lo B
100 kN
f—— 40m 5 40m ————

o foa i fom 8§ ©F za (30 & g B & fau et fdnor o aftees v
ur ity & g i | ga F il sEad wEilt sevra-de vd ugel am §

Calculate the vertical displacement of joint B of plane truss given in the above
figure by unit load method. All members of truss have constant cross-sectional area
and same material (Constant 4 & F). 15
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G.L.
4.(a . v
(a) TR WA S PR y=16kN/m}, C=0, ¢=25°
57 —_—
Layer 1 T, = 19KN/m3, C=0, ¢'=35°
_x
4" Layer II v, =205kN/m}, C=10kPa, ¢'=28°
R B M fa3 # woe swtr dis Gt 9.0 Wi, =T wiouwra fhta & 4@
vl g8 wm, feamn wn R | o9 wf 99 g@ & feeRw @ Yt SeEg
vg wRomft ger g F agwEn fawg @ wa Hif |
The above figure shows a two-layered backfill behind a 9:0 m high retaining wall
with a smooth vertical back. Draw the total active earth pressure distribution
diagram and find the point of application of the resultant earth pressure. 20
4.(b) :
300 kN 300 kN
=
moving load
T girder T
@ ®
X 20-0m A
21 il W, fE y@E @ AR 300 kKN € T S U g @ 4.0 m A g R e
£, 200 m T YgERE TR F TH ¥ g AR IR KA & | T AREE WR F
FEO WA Afad dad st @1 ufeen St | (G )
Two moving loads, 300 kN each and spaced 4-0 m apart, cross a 20-0 m long simply
supported girder from left to right as shown above. Calculate the absolute
maximum bending moment due to these moving loads. 15
4.(c
(c) , .
Lo 100 mm <_' /l
___________ z f{i.—:f{,ﬁ
z 75 4 47
e ® > 7
A A 17
)| O 5] | % Y
______ F7IIITFII
(J llSU:: |
— 4 —A
VIEW — A-A
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5.(a)

5.(b)

ISMB 600 & WisT § U aWibR QrEdl &, FR =9 #§ 50 79 @R 981 @ |
T S W FAhd 50 . ed & Wi wmen dfasr vd geafax Rar # wvka 2
FTER GrEel He 150x150x6 ot a1 =1 2| 20 o & fov smaws =
qres A it |

A square hollow section is connected to the flange of ISMB 600 as shown in the
above figure, The bracket is subjected to symmetrical vertical and horizontal load

of each 50 kN. The size of SHS is 150%150x6 mm. Find the weld size required for
the connection. 15

qusg ‘B’ SECTION *B’

TF 1:50 TR & feed aeer o 125 03 /8% @ e 2| sad Weersy
Wﬁﬂmﬁww%mm?uﬁmmﬁmmﬁﬁlzﬂ%m%%aﬁw
7 dg W | feraem wwg e 2

A 1:50 scale spill-way model has discharge of 1-25 m’/s. What is the
corresponding prototype discharge ? If a flood phenomenon takes 12 hours to
occur in the prototype, how long should it take in the model ? 10

M-25 35 Fishie firag feome, wqw af g e, & fog, e T A 5=
T AT A 10 1-2:2:4: 0-4 (99 GRI) § | W 9 HET & gga Sk feag
& ror, |l i waiies # sgam (I ud A7) & wro g wihe
e fosmzar Sifsro |
aie (i) =L ud €l & fafine wwer wwer 2.6 wE 265 §

(i) @ael S i A, awe vd AE F U owEen 2.5% 1E 15% ©
1E, UH. BT F AR, Fhe Had o gy, fweaa ewes &8 e s @ 2
The design mix proportion of Cement : Fine agg. : Coarse agg. : Water for a concrete
mix of grade M-25 at Saturated Surface Dry (SSD) conditionis 1 : 1:2 : 2:4 : 0-4 (by

weight). Find out the revised mix proportion due to change of material
characteristics (Fine and Coarse agg.) for raining day before casting at site.

Given: (i) Sp. gravity of Fine and Coarse agg. = 2-6 and 2-65 respectively.

(i1) Surface moisture (%) on Fine and Coarse agg. = 2:5 and 1.5
respectively.

How the durability factor is taken up during concrete mix design as per 1.S. code ?
10
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2 | @erd 8.5 Y. ewE g ot @, forads forg Sk @ ARt ST R | A
AR SRl e sifem wexEar =@ 8 7

A foundation trench is to be excavated for a large project in a site. The soil
investigation report shows the following details : '

Depth from Ground surface | Type of soil Index properties
0-8m Fine sand Void ratio = 1-20, Sp.gr. = 2-62
g — 10 m Greyish clay | Void ratio = 0-76, Sp.gr. = 2:65
Below 10 m Coarse sand -

It is observed that an open excavation is stable up to 5-75 m depth with the existing
water table. The excavation is to be made up to 8-5 m depth for which water table
is to be lowered. What are the initial and final depths of water table ? 10

5.(d)

Sar B o B & fgm mn & 50 fuah, s & @ v O ¥ | W S A
ar stfieRa R P @ I hIT | E = 2x10° MPa.

Two bars of 50 mm dia are connected as shown in the above figure. Find the
maximum load P that can be applied. £ = 2x10° MPa. 10

5.(¢) UF dEe AR wwe #, e sred 99 @ em| 300 Al @ el g9 @
s 150 frdl, 2, afream smeawr whiee @ afeem AIfg | s8R W
4 KN-m @ Uz st @via ® | afy gean Wi G =82 GN/m? @, o, el
I & A T wEr & foag Get @ ke i |
Calculate the maximum shear stress in a hollow circular shaft having 300 mm
external diameter and 150 mm internal diameter. This shaft is subjected to a

twisting moment of 4 kN-m. If modulus of Rigidity G = 82 GN/m?, calculate the
twist for a length of 20 times the external diameter of shait. 10

sth-p-cule 8
DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC


http://iasexamportal.com/civilservices/
http://iasexamportal.com/civilservices/

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC



DOWNLOADED FROMWWW.IASEXAMPORTAL.COM

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC



DOWNLOADED FROMWWW.IASEXAMPORTAL.COM

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC



DOWNLOADED FROMWWW.IASEXAMPORTAL.COM

DOWNLOADED FROMWWW.IASEXAMPORTAL.COM Courtesy : UPSC



