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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions careful'ly 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
........ g at least ONE 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.(a)

1.(b)

1.(c)
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Qug ‘A’ SECTION ‘A’
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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 I m below the free water surface, Fnd the

total pressure force and the position of centre of pressure. 10

I=g qed a-uEe Siedl F BEC TT-FT € ? I g qyu-vehs wiedl A
YR T YR wrHEia B § ? e & | s S |

What are the advantages of High Strength Friction Grip bolts ? How the load is
transferred in High Strength Friction Grip bolts ? Explain with sketches. 5+5

Teh WA R A GGl B Wl siaaeq 12 wfaee, Rehar s 0-55 wa 3wt &6
faftte =mca. 2.62 % | =0 TaW & WIW TET N W 98 <k fwior o fog femn s
2O ¥ Rg g W 17-5 KN/m® T s awror 185 wiwe ferfirearsit <
srasgeRar g | foedd # St @ A"E 6, ﬁaa’rémg&ﬁ%m m’ & fu gd
qoT H e I StragdeRdT g, Uieed i |

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

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

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

(iv) 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
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2.(a)

2.(b)

2.(c)

0-3 31, ST & U U9 H 24-4 HI. /VHUS & H § Tl FaTfed T | 4 TG B %gaﬁms'
ST 361 kPa U 288 kPa % &l WM C A | fog 4 T B R ST AN
30.5 ¥, ud 33.5 91, off | forg 4 W B & <= ST w1 (¥ @) WA I |
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

TF T WA Wad A 10 H, A Wa W @ ¥ | S WA & A= 5 Al A
Hfte w—a 2 | giad otd & A T ade € | 9 e SHE ad 8 1 L A
2 | I SR ¥ TR @Te Tqg Fed IoE S GRI GIH © | = % forg R
ST 0-75 Ua Tl =eT 2.65 ® | WoAeher # o, STe) wAg § 4.0 AL A S
q& 99 gRT e THeren Sar © | s W wae g@ St © 0

aRerer Rfe fF fem &A1 1 wam 25 fsfl, S S5 Sar ® | 9o |@fen & oRE
foea = ToReEs Sifsg |

gﬁm%gﬂaﬁ s e = 060, faftw =7ca =
A O = 6x107° €.H1.2 /dH0S |

A light weight building stands over a 10 m thick stratum of sand. Beneath the sand
stratum a clay layer of 5m 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.

2:70, §@ HHT = 40%,

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> cm?/s. 15
250 %400 250 %250
P o column (Typ)
e_
al
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el
M : = 250 %400
A e
i up J J/U/U/U/V =
=
; 250 %400
|| |
f k k ) |
1200 2250 1200

Mu/bd® | 25 | 26 247 28 || 249 2.0 2
pt 0-65 0-727| 0-76 | 0-794| -826| -863
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3.(a)

3.(b)

3.(¢)
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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 tread 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

Q%ﬁﬁ%ﬁ&ﬂﬁﬁ&?ﬂﬁ@ﬂﬁﬂﬂﬂﬂZZOkPawmﬁw

BT, S WA T 100 kPa o7 | IE9v @ Wi, sqedw awed ud

Fftreras stoeaor wfderer e ek iR |

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

U 3 WAL A ok SR 9id # A 9o waied o @l g, el e s
1-5 I58 U9 60 ¥4 0-9 ¥ | Th g | 20 H. B @ W o ey e
€ | ST TR T T YH A, 200 kPa el ®, UE AW @RmET T Qe v
B, 500 kPa ©uidT § | Watg <l foum wd ware & @ wa Sifow |

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
L-
/\ 3-0m
® , © L
Ao lo 5
100 kN
f——— 4.0m v 4-0m —F

IR T @ oz # o wm () & Wig B % fou weatew R o e e
R faf & gri fif | ca & wlt saud wEilt syRg-e vd gerd 9 @

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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4.(a) ol

PR S VAo ¢ T ae s o4
=16 kN/m3, C=0, ¢=25°
SITI —
Layer] v, = 19KN/m3, C=0, ¢'=35°
i Layer II Y, =205 kN/m3, C=10kPa, ¢'=28°

TR B M fm § wue FEtR die et 9.0 WL 1 vioaRs fifw % 9@
f-*tm g8 wE, foemn o R | oo b g9 ge % faeer @ @ | sy
wa aRemt ger g % SuEn fag @ Fa i |

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
$— 40 m%
moving load
T girder )[
@ ®
e 20-0 m X
3 R wR, FFE TR A AR 300 kN & T S UH @R A 4.0 m B QI R @@
% ZOOmﬁ%@Hféawaﬁaﬁ%mﬁaﬂiwaﬂﬁ%WHW%mﬁm%
aﬂmwﬁwwaﬂﬂﬁmmaﬁﬁql (I )
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)
A
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| 5.(b)

ISMB 600 & Woiof § T R @raar @ie, R o & g W s@aR S0 € |
20 Sfhe W EAMT 50 T, =ed & wr e dfos wa gefr fean # weRa ©
FHR GEAT He 150x150x6 A, 79 & 2 | 20 8 & f™ofw smaws 9o
IS T I |

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 150x150x6 mm. Find the weld size required for
the connection. 15

WUE ‘B’  SECTION ‘B’

T 1:50 W & fegea Aredt &0 1.25 W3 /302 &1 FeaRo € | 599 Wielersy
mﬁﬁmﬁww%mwn?wﬁtﬁamﬁmaﬁﬁna%wﬁ%ﬁw
¥ dg W H fohaar awg hRm ?

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 3% Fishic T fesmeq, dgw A goh wae, & fog, @i o : A9 : 5=
T STATT SFAT: 1:1-2:2:4: 0-4 (S5 GRT) B | €I UR I o qeel sTiReT fead
& R, Gl i aeiifeed § oo (A ud A< W) & SR TRIRE FEhe
T festgm Sifoo |

i : (1) = T A & falire waea w26 W 2:65 €

(i) @ S T AT, =G UG Jr & U HEA: 2.5% TH 1-5% B |

‘m.w.m%a@ﬂ,ﬁzﬁaﬂ%m@%@mm%ﬁﬁmmﬁ%?

The desi o1 iX nrnnm‘hnn m‘“ (Cement * Fine aco. - Coparse aco - Water Fnr a concrete

Rt uu;;;\.u.; G55 - WwYalov agg. . @ vl

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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5.(c) WWWQ&?E@W%%Q% ulémgqléﬁmw%.lﬂaqﬁwﬁqﬁ
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WHIA HAE | eS| WA A YRR AR TOEH
0-8m | am | Rewar sE = 120, ffte wwe = 2-62
B J0km Y=g giaer | fehar sama = 076, i w9@ = 265
10 m & A9 nﬁé’ra@ el
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21 TS 8-5 |, TS e S St @, fores forg SR @t A foRAr ST | WiE
iR A AR T s e o ?

A foundation trench is to be excavated for a large project in a site. The 3011
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
8—-10m 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 575 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)

S B IR G ¥ Ramr g 50 Tl wme d QB e € | ST Ee
Il Afichad R P @l W AT | 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 @@d gaAER awe #, fme el g9 @ e 300 frt. @ el g9 @
srra 150 frdt, 2, srfireaw sewn widee @ uReew RITC | 3 AR W
4 KN-m <Al W 3113‘:?? A % | afe qedl T G =82 GN/m> _@f, ?ﬁ, Eﬂ@ﬁ
= % S AT et & forg oA @ i 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 shaft. 10
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6.(a)

6.(b)

6.(c)

©
100 kN-m
/K
@% . (>,3\'/\Q T
- 10m

10 m

i
I

T7777

@
SR G A i SgER A e swma fag B W O ¥ W B B W
100 kN-m &1 el =€t <l fosmgaR amRka € | 4, C wd D R smf @ wfkeped
st feeor fafyy & grr Hifsrg | @t ez srrEt & @R syeg-are wd e |
(fer 1@ E)
Three beam members are connected at the joint B as shown in the above figure.
Joint B is subjected to a clockwise moment of 100 kN-m. Calculate the moment
at 4, C and D by Moment Distribution Method. All beam elements have constant
cross-sectional area and materials. (Constant / and E) 20

24t fogfa @ wafaq @ishle @ Sefr s (300 frHl. x 600 frA.)
125 feh. =g /. &1 g faeaRka wR (Z3.09.) 987 ol ® (5RA F SO 9K
afed) | &a & 4 7 25 frAdl =m gr S oaur 2 A 20 fre. =E ew
:ﬁ%uaﬁﬁﬁm'w%lwwmaﬁqw(%w@)%qu(ﬁw)
F FIIEI-FE ARMGT | M-25 T Fe-500 ol SR % | aAfdreq & forw
ferfre-we’ faftr @ Swam ® | AR & € woh @ e |

100Ast
bd

7.(MPa) | 0-36 0-49 | 0-57 0-64 0-70 0-74 0-78

0-25 0-5 | 075 1-0 1:25 1-50 1-73

A reinforced concrete cantilever beam (300 mm x 600 mm) of span 2 m carries a
u.d.l. of 125 kN/m including its self weight. The beam is reinforced with 4 Nos.
25 mm dia bars at top and 2 Nos. 20 mm dia bars at bottom. Design the shear
reinforcement and draw the cross-section of the beam. Use M-25 and Fe-500.
Use Iimit state method of design. Given :

100Ast
bd 0-25 05 .| 075 1-0 1-25 1-50 B
7.(MPa) | 0-36 0-49 | 0-57 0-64 0-70 0-74 0-78 15

4m =g H wH SRS EAER A ¥ 16 WL} /IR0 w1 R o @ D
frafor hifg 5 omfires wexd 0.5 #. = s S sEr w9 | anhie Terd
< fo1q Wiaeie Texrg @ W W R | 8 s # gt e W ) s iR |

A horizontal rectangular channel 4 m wide carries a discharge of 16 m?/s.
Determine whether a jump may occur at an initial depth of 0-5 m or not. Determine

the sequent depth to this initial depth. Also find the energy loss in this jump. 15
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7.(a) 240 H. § grErad F A R 80 wliwa R T GET W HRERA Th Ueed wiel
TXETE 5520 KW faregar a1 oRar € | a8 eXamed 200 SIR.U1LUA. = T gH Tl
2 | gRel T 046 A9 &R SEd g Tehel FREROT, U fth F Ul A1 A0
$iforg | afe dererrer #, I A F gEEAAr 9o 150 H. B S@ g, dl, 6
el % fau e, ufts wd = wa SR |
A Pelton wheel turbine develops 5520 KW power under a head of 240 m at an
overall efficiency of 80%. The turbine is running at a speed of 200 r.p.m. Find the

unit discharge, unit power and unit speed assuming peripheral coefficient as 0-46.
If the head on the same turbine falls during summer season to 150 m, find the

discharge, power and speed for this head. 20
7.(b)
. ]'Om\xm—b Anchor Y= 16 KN/m?
TW.T 7 $=28% ¢c=0
v Y, = 19 KkN/m?
SAND =28 ¢=0
XXX :
! Y, =20-5 kN/m?
| CLAY C,=60kPa, ¢=0°
S 5 o Ry gu e faen @ ®, deor 9w # ww Riea e |
I U8 W 1 WRERT AT ¢ | ofie ursd F Sfee e ok @R A
FH F aRaed @I |
An anchored sheetpile founded in a cohesive soil is to retain a sandy backfill as
shown in the above figure. Calculate the depth of embedment of the sheet pile and
the pull in the anchor. : _ 15
T:(E) A
%\‘Foo KN
300 mm Z ] . {E‘OO _—

T —10m——-r

R o # R W TR aw 6 FRfm R w® aftean s gioee @@
SqEqy yidEe & aReed Hg | PRIt AR W s iee T soede e
1 oo Yt ot S | A R Alers U wAE w9 8 50 AT @ | R ueh
R w 200 frft. wd PR AR w 300 fraft. wed ¥

Calculate maximum bending stress and shear stress at the fixed end of a cantilever
beam as shown in the above figure. Also sketch the variations of bending stress and
shear stress at fixed end. Beam has a uniform thickness of 50 mm. Beam has a
depth of 200 mm at free end and 300 mm at fixed end. 1’5

sth-p-cvle 10



" 8.(a)

8.(b)

NN 7F
Bl N
TW—

o 800 + 350 + 1350 —t
Mu :
— 0-4 0-5 0-6 0-7 0-8 [4Q ' =], T2
bd
pt 0-094 | O0-118] 0-142| 0-167| 0-191| 0-216] 0-35

7.(MPa) | 0-46 0-49 | 0-52 0-54 0-58 0-64 0-69

T W 301 R TR qoh fredt W werr 3 g U SR whinwe fify
& At forar ST R | e & uEeE WK 19 &.UA. /1. w@ ger @ R o
350)%|uﬁaﬂmﬁﬂ%%mﬁaﬁmw%ﬁﬁa&ﬁ?ﬁﬂﬁ%mﬁrwﬁqﬁr
e e Ste A/ @it 2 | ufares Rify & wn @ e Sife ud vaka
el @ foega sma difye | fafie we fify o s $ife |

AT d : M-25 U <hishle UF Fe-500 I et |

A cantilever retaining wall is to be constructed to retain earth embankment 3-1 m
high above ground level. The unit weight of earth is 19 kN/m> and its angle of
repose is 35°. Dimensions of the wall are shown in the above figure and the wall
is safe against all stability check. Design the stem of the wall using M-25 and Fe-
500. Detail the reinforcement in stem also. Use Limit State Method. Given :

Mu
—r 0-4 0-5 0-6 0-7 0-8 1-0 1:2
bd _
pt 0-094 | 0-118| 0-142 | 0-167| 0-191 ()-216 0-35
7,(MPa) | 0-46 0-49 | 0-52 0-54 0-58 0-64 0-69 20

Th | Al Tl W W 6 PR 6 AL /AT F R ¥ ear vaild @ @ g |
frfafag = = s i

(i) < & 3/ W d| wag @ Ao,

(i) @2 & 727 | 3oequ gfied,

(il) ™ & AT qART R Gl /U oS |

A ;e G A p = 1226 B3 /S @R s B ggafie e
v = 0-15x107* #t, /q%0g | -
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8.(c)

Air flows over a flat plate 1 m long at a velocity of 6 m/sec. Determine
(i) the boundary layer thickness at the end of the plate,

(ii) shear stress at the middle of the plate,

(iii) total drag per unit length on both sides of the plate.

Take mass density of air p = 1-226 kg/m® and kinematic viscosity of air
v = 0-15%10™* m%/sec. 15

e 500 At =mE e 8.0 ¥, T ¥ o Tiffa sk, usa @ i =
e et foerer v fmi e R fRm S ©

Hdg SHATH | SN Adg o TeUs | Hel W ThR Har & ToTErH
I 0-21m HEAW HAT STl Yo = 17 KN/m?’,
- b=130% k=1
; P = 16 KN/m?,
1 2-3m T TP ¢ — 5 e,
g S IO = 0-80
Vo = 19 kN/m?®, ¢ = 36°
I 3-15m T A S | N = 41, N, = 55
| N, =42, k=2

S TR S Bae R AF g, IS :2911 % AR JReHe YR WR @me
Hfa | |

A cast in situ RCC pile of 500 mm dia x 8-0 m long is constructed at a site with
the following soil profile.

g A Depth from Bype of soil Properties of soil
Ground surface
I 0—-2m Medium dense Yigg = 17 kN/m?,
sand o =30° k=1
: 3
wi | Yol = 16 kIN/m?,
I 9 — 30 Sloft compressible Gy =50 kP,
e adhesion factor = 0-80
You = 19 KN/mM®, ¢ = 36°
I 8 — 15 11 Dense coarse N AL, N, = 55
sand 5 a
Ny =42 k=2

Considering water table at rground surface find the ultimate pile load capacity as per
I8 52911 1.5
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