(LT

Total No. of Printed Pages - 6

g3 -1/ PAPER - 1
GAN4-CE

1CE00023 .
srafes AfEEm
CIVIL ENGINEERING
qui : 200 L R
Full Marks : 200 Time : 3 Hours
e

1. wea—u= < gvel ¥ fOwag 81 wdemefi o @Woe — o1 § 9R afer iR wre - 9 9 9) fawafrs
Jefeus weel o STR o1 81 9vs — & & e uee ¥ 4 Rafis 1 £ Rrd ywdw Rvafis
T & 10 % & | 39 JfoRe gos -~ a$7ﬁqﬁ@ﬁmmffﬁﬁﬁﬁ4ﬁwﬁmw
BT TR G foT T4 TS U9 & 40 3iF & | JHiedd Tl BT IR Iu-Ted &0 3 o |

2. SaR gaaw A wde wes g e @ i Uor PeiRa # ) sl @ 3w fadwr
far omar € 5 yet & seR feiRa 99 w0 @ foen gfftaa &30 afe snaeff
Tl @ San FuiRe 0w w o frad € o sea oRRefy § W g @ SR @l
Sira wE @ ot d gwe ' et wd eneft @t gl

INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section - B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section ~ B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questtons reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.

[m] 2 (]

E (1] GAN4-CE
a PTO



A T

E|Ug — 3/ Section - A

L. TH 90x60x8 .. 1 ISA WIeT U8 Fe410ws 12 fr. . e wie & 9 g1 €1 58 o7
HEE % w9 § 30 e Stran €1 e o feames w1 " [10]

AnISA 90x60x8mm of steel grade Fe410 is connected to a 12mm gusset plate and is
used as a tension member. Design the weld.

2. UH IEAM KV K FIIEY &9 A femrn wn #) qw A % ety BRifdy % R
(-57 1., 44 f.H) few o &)
T 3787 % BT 10T 3R W 379 o aR & gea F v e w o Pt o af
L =4 % 1075014, Iy = 1.08x 1067014 Sgea =1 eyt Rriferg o % e 7 &) [10]
A cross-section of unequal angle is shown below. The co-ordinate of centroid with
respect to origin at A is given as (-57 mm, —-44mmy). Determine angle of inclination of

principal axis and magnitude of principal moment of inertia. If I, = 4 x 10-6m?,
Iy = 1.08x10-5m* are MI about centroidal axis.
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1 NI [10]
The depth and velocity of a flow is a rectangular channel are Im and 1.5m/s

respectively, If the rate of in flow at the upstream end is suddenly doubled, what will
be the height and absolute velocity of the resulting surge and the celerity of the wave?
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Find the power required to drive a centrifugal pump which delivers 0.04 m3/s of water
to a height of 20m through a 15¢m diameter pipe and 100m long. The overall efficiency
of the pump is 70% and co-efficient of friction /'’ = 0.15 in the formula

4fLV?
hf =
2gd

wWog — |/ Section - B [4 x 40 = 160]

1. ussin ABC fowren) wamg 97ft. B 7 a1 BR w U wure § 3R guu 9l 918 SR 61,
o & o o SR 12KN 1 T R 7R Ty 2 3 . 3 oEg T 4kN/m W T
T feraf Wi & S e o e o 21 Bt farfty 1 3o ek fimg C e ge iR
forgaor sm = | [40]

TH T E = 2x10°N/mm?, [ = 5%X108mm?*

A beam ABC of length 9m has one support of the left end and the other support at a
distance of 6m from the left end. The beam carries a point load of 12kN at right end
and also carries a Uniformly Distributed Load (UDL) of 4kN/m over a length of 3m
as shown in Figure. Determine the slope and deflection at point C using Macaulay’s
method. '

Take E = 2x10°N/mm?, 1 = 5x108mm*

ékN/ m 12N
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FHIE W Wehrem = 300 x 107676 aeraq % forg
= 200 x 106 U¥= TET & forg

T T = 1.6

Uit e = 1 fi ),

THOT T = 0.0015 9 wfiex

A prestressed concrete beam, 200mm wide and 300mm deep, is prestressed with wires
(area = 320mm?) located at a constant eccentricity of 50mm and carrying an initial
stress of 1000N/mm?. The span of the beam is 10m. Calculate the percentage loss of
stress in wires if (a) the beam is pretensioned, and (b) the beam is post-tensioned using
the following data:

Es =210 kN/mm? and Ec = 35kN/mm?

Relaxation of steel stress = 5 percent of the mitial stress shrinkage of concrete = 300x1076
for pretensioning and 200x 10~ for post-tensioning

Creep coefficient = 1.6
Slip at anchorage = Imm

Frictional coefficient for wave effect = 0.0015 per m.

3. s o o gfia wad ot o auid et 1w wi i Rl st saai s e e
weed w1 oM o 3 gRfa 8| s st sma & =) [40]
Determine the support moments for the continuous beam shown in figure below using

slope deflection method. Relative I {moment of Inertia) values for all spans are indicated
on the beam, also draw the bending moment diagram,

B0kN S0KN/m 40kN
Alm B V4 C 2m N
M bbb ddddddy 4 .
i & @ &0 §D
|< 3m >= - 4m >|l< 4m ){
4. a) EIEIIAE ST H TEUE TN FESIAD S F HHOT oAl BT o T Gof / expression Sea
=i | [20]
Dertve an expression for debth of hydraulic jump and loss of energy due to
hydraulic jump.
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b) 0.0036 % N W 3.5 tfex =<t smamdehr 98t #, 2 Hiex Y e W uh wHH
g B &1 e et weTE se siet WUE sy S Rea s o gl | 7 At e
1 Tl TEUS ! 2.5 Wi I gl 8, 9 Ferand i S Beah i+ wnfee) (3w
1 = 0.015 & ST 8) [20]

In a rectangular channel 3.5m wide laid at a slope of 0.0036, uniform flow occurs
at a depth of 2m. Find how high can the hump be raised without causing afflux?
If the upstream depth of flow is to be raised to 2.5m, what should be the height of

the hump (take manning’s n equal to 0.015).

5. wriifes cafel i afier FiR) Yoo sl esist B v R 3 g BERf eEE
o ot weh wrieRtor eeus <hifsng) [40]

Do the classification of hydraulic turbines. Describe Pelton wheel turbine and derive
an equation for its hydraulic efficiency.

6. a) U U 3 TS WG H WM IO TohRICH TaErd wdur o sreremn £ wngrgy
SHESEE T [20]

Explain concept of negative skin friction in single pile and in pile group.

b) B a1 QU T ek ) &1 & ¢ a1 gun % fore wer af s Tl wes
=it | Ty & Tl fafte w off ==t fifkm) [20]
i) HsgE™
i) freie
iif) shEST
iv) UeeR T EW

Why do we need of improving the soil? Discuss the improving the soil by
excavating and replacing. Also discuss the following methods of in-situ ground
improvement by

1)  Sand drains
i1)  Geogrid
i11) Preloading

1v) Stone column
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7. a) wedufewTugl @ N dwy g w@ i wien v Bl w gt Hifsw, 9@ N gen
T oA sht TSk TS| W & 1S hig o1 ST o % et i e Steq H N 9eg U
SHUFI Sered T ST S <6 kT w1 =i i) [30]

Discuss the procedure to find N values from the standard penetration test and
how to determine corrected N-values. Also explain the steps involve determining
the capacity of soil using N and correction factor as per 1S code.

by i s HEE ) e P S o e @ v B o)

Explain quick sand condition with the help of pressure distribution diagram.

0000

GANS-CE o AN

1CE00023



