
Code - 05

CIVII, ENGIEERING

Time : 3 Hours
Maximum Marks : 150

Note : Attempt FIVE questions' All questions carry equal

marks. Question No. I is compulsory' Answer any two questions

f romPar t - I and twoques t i ons f romPar t - I l .Thepar t so fsame
question must be answered together and must not be interposed

between answers to other questions'

1. Attempt any of the following ( a x 7 . 5 : 3 0 )

a)Define an admixture? Explain the role of plasticizer in_concrete.

UiA Uott is required to withstand an axial tension of 2000 kg and a

transverse shear of 1500 kg. Determine the diameter of the bolt as

per distortion energy theory. Yield stress of the material is 3000

kg/cm'. AdoPt a safetY factor of 3.0

".yfrtrat 
is shift in transiiion curve? Explain with neat sketch .

aiOetermine the Shape factor of rhombus of Size b x d' which is

resting in such u *uy that there one diagonal is vertical and other

is horizontal.
e)with suitable stretch explain the Indian Standard classification

systems fior soil.
f)Draw the oxygen deficit curve of a polluting stream and marks

salient Point on the curve.
g)State Castiglione's Second theorem and explain its use in

structural analYsis.
PART - I

2. a) Alaced column of effeciive length 6 m is to cany an axial load of 800

KN. ISMC 250 readily available is to be used. Detetmine the spacing

between the sections ior maximum efficiency and check the adequacy

o f t h e a c t i o n . D e s i g n a s u i t a b l e l a c i n g s y s t e m a s s u m i n g f l a t s a r e
available and 22 mm. diameter rivets are used for connection'

Propert ies ofISMC 250: Area:38'67 cm';I, :3816'8 cm" Ir:219'1 cm';

r*:9.94cm; rr:2.38 cm; flange width:80 mm; distance of the c'g' from

the web :2,3 cm;distance of the centre of rivet hole in the flange

from the web:45 mm.
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Allowable contpressive stress may be taken from the following

raDre:-  
(  20)
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b)The Size of reinfr:rced concrete beam is restricted to 250mm x

400mm. It carries a ,tp"rimposed load of 25 KN/m over a span of

7m. Determine the ,"infottt*ents for the beam by limit state

method.UseM20concteteandF4l5steel .Ef fect ivecover tosteel
:4omm.  (10 )

. a at a junction Point J into three

e reservoir. The detail of the pipes

Length f Feeding to
reservolr
elevation

1 .5  km 0.02 P :85 .00m

2.0 km 0.02 O- 75.00 m

2.5 km 0.02 R: 65.00 nt

I f  the inf low l iom the main at the junction is 0.25 m'/s. determine

the delivery into each reservoir' Q0)

b)A wide rectangular channel Carries a flow of 2'76 m'/s per meter

* id t t ' , thedepthof f lowbeing1.50m.( i )Calcu latethemin imumrise
in the floor at a section required to produce critical flow conditions'

(ii) What is the corresponding fall in the water level? 
( 10)

a)A2mwidestr ip foot ing is tobeplacedinasand|ayer2mthickata
depth of lm below the grorind surfaceJhe sand is underlain by a layer

of saturated clay whicf, is 1 m thick. The clay overlies a bed of dense

sand. The ground- water table is at the level of the top of the clay layer'

The bulk unit weight of sand above the clay layer is 20 kN/m' and

submerged unit w+ht of clay is 8 kN/m'.The footing is designed to
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carry a load of 220 kN/m'. compute the probable ultimate settlemenr
of lhe footing below its centre. Alsodetermire the elapsed time in
rvhich l0 per cent and 90 per cent of the ultimate settfement will
occur. It is known from a graph between pressure and void ratio for
clay that the void ratio corresponding to vertical pressure of
44.4 kN/m' and I 80 kN/m' ur" ,.rp..tively 1 .16 and 1 .02. The
coefficient of consolidation for the soil is 4 x l0'cm'/s The verlical
pressure (a,) below the centerline of uniformly loadedstrip footing
(intensity q) of width B may be taken as:

The time factor (T,.) corresponding to the degree of consolidation
(U%)is as follows.

u (v'")
T

t 0
0.008

90
0.848.

(20)
b)A Smooth retaining wall7 m high retains dry granular backfill
weighing 17 kN/m'to its lever surface. The active thrust on wall
is 96 kN/m of wall. what will be the total active thrust if water
table comes upto backfill surface? Take Specific gravity of
backf i l l  :2 .6 5.  (  l0)

a) while atigning 
" 

highP,#lf 
" 

#",,, up area it was necessary ro
provide a horizontal curve of radius 325m. Desien the
following geometric features:
i) Superelevation (ii) Extra widening of pavement and

(iii) Length of transition curve.
The data available being- design speed g0 kmph; length of wheer
base of largest truck:6.1 m. pavement width:10.5m. ( l5)

b)Two tangents intersect at chainage 1200m, the deflection angle
being 40". compute the data for setting out a 400 m radius curves
by deflection angles. Take 30 m chordrengths in the generar
reach. (15)
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a)Alargesampleofpeakf loodsdatawasavai lab leforar iver .F lood
frequency 

"o*p.rru,,it', "'ittg 
Gumbel's method' yield the

following results:

b)-the interdependence of a job consisting of seven activities A to G

rs glven as:

7 8 . 8  I
8 l  . 5 0
8,1 .13
86.43
88.49

Draw tfr" 
of comPleting the

(1 s)
job in 35 daYs.

a) A rectangular settling tank without mechanical equipment ts to

treat 1 million fit.r. oit"u* water per day' If the design criteria are

that, the detention pe"ri; is 2'5 hours' the velocity of flow is 8 cmi

minute and depth otVut"' and sediment is 4'5m' then what would

be :i) The length of the tank

ii) The width of tft" o"t if an allowance of 1 '5 m is to be made

for sediment.
iii) overflow rate of the tank? -. -.1^+:^- ^r rAnn 

(15)

b)The colony of ur-t inOttttrial estate has populatr^o1 olZ'OOO persons'

The sewage flow it iZS llclday'The 5 days BOD of the sewage ls

350 ppm. Design ti-t" o*iAution pond for the treatment ot tt*u?i!',
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