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CIVIL ENGINEERING

Time:3hours] tF\rllMarks:100

Notes t (i) Ansrver the questions as directed

(il 1'he figures in the right-hand rnzrrgirt indicate full meu'kr. ior the questions.

(iu) Answer all parts of a question together'

GROUP-A

( Compulsory GrouP )

1. Attempt ang ten from the following : 2x7O=2O

/a/ State moment area theorems to finrl slope and deflection t, the determinate
beam.

(b/ State the u ses of splicing in steel structures

ft:,) flxplir-ip, on url:r;rt corrdit.ion, tru[]< r.tni1 rvcight is ecp"tal to ti', dry unit weight
o{ thc sorl

(rlJ I,irrt 1.1 rr.l {;ict1.r.,r'rL, rrffccting per citpriti,t r:1r:lrlrxltl for watr:i colr I rlll'lptiorr

(e) Explatn, with figure(s), the modes of bearing capacity failr-i'e of soil.

(f) Explain the detention period of a settling tank.

(g) Calculate the mid-ordinate of a simple curve of radius i? and deflection

angle A.

(h) p;xplatn the fact.ors affecting the calculation of length of a t, ansition cllrve on

a highu,aY.

(t List the assumption(s) made in deriving the governinp, equation(s) of a

gradually varied flow in a prismatic channel.
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(.i) \Mhat is the capacity of a single-lane highuray section, if ttr,, free flow speed
is tt() krrr/hr ernd jarn density is I''15 r.'eh/l<mi)

1or a given upstrean specific ener&v o{ 4'05 m. Determine tir:r unit discharge.

(l) Elucidate the working techniques of the 'Remote Elevatir qr Measurement'
(REM) fr-rnction in the electronics-based survey instrument 'fotal Stations'.

GROUP-B

2. Attempt ang four from the following 5x4=20

(a) List the assumptions made in the limit state method of i rinforced cement
concrete (RCC) design.

/bi What is hydraulic ir-rmp? Calcul;rte the loss of mecharr, 'al enerry in a
lLyr.ll',,'lic jum1"r. (Neglect slope r:l' the chirnnel.)

them.

/d/ Illustrate the disinfection of water with ozone treatment iozonation). Also,
'write its adva-ntages and disadvantages.

(e) A tension member is formed by connecting two wooderr scantlings each
lOOmm x2OO mm with glue (adhesive) at their ends. The corrnecting ends are
cut at an angle of 6O' with the horizontal and the membei-s are connected
through their respective cutting faces. Calculate the safe value of pull, the
member can sustain, if the permissible normal stress is 2lil lmm2 and shear
stress is 1 N/mrn2.

3. Attempt ang tour from the following 5x4=20

(a) A vehicle is moving at a speed of 8O km/hr on a highwair at a descending
,qradir:nt of 2,o/o. Wha1. is the minirnum clist.ance required by t,,e driver to aprply

llre bltrkcs t.r.r l,rvr;id collisiorr urith ar,.;t-ation;:ry object zrherr of the vehicle?
Consider the reaction time of the driver and coefficiei I, of friction as
'..1'li ,i ,i,r:ol'r(ls ilrr'..[ 0'l]5i respcctivr,:,[1 .

(b) Derive the relationship between 'duty' ald 'delta' of a crop. ind the delta for
a crop when its duty is 864 hectares/cumec on the field, i,rre base period of
lhis crop is 120 days.
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(,) A saturated specimen of cohesionless sald was tested under i.tre drained
condition in a triaxral compression test apparatus. The sarriirJe failed at
deviator stress of 482 kN/m2 and tl-re plane of the failure mi .[e an angle
of 60' with the horizonta,l. Find the magnitude ofthe principal s1, esses. What
rvould be the mzrgnitude of the deviator stress and the major pri,rcipal stress
at failure for alother identical specirnen of sand, if it is tested ,rnder a cell
prer;sure of 2OO kN/m2?

(di Concisely write the process of testing the quatity of sewage

(e) Briefly describe any two methods of tacheometry to measur - horizontal
r.lista n ce .

,r'1. i'tl Lr:uLprt. i).tLA J:'il'ttt' lrorn lLre Ibllowing

(a/ Illustrate the components and types o[ railway crossing.

/b/ Discrrss different flood forecasting techniques

(c) The mass of moist soil is 2Okg and its volume is O'011m3. After lrying in an
oven, the mass reduces to 16'5Okg. Determine the water conteni-, density of
moist soil, dry density, porosity and degree of saturation. Takr: rhe specific
gravity of soil as 2'65.

(d) Derive the expression to find the maximum force experienced ir.: any rivel.s
of riveted joints subjected to moment (M) acting in the plane or' i-he joint in
addition to the direct load (W).

(e) Tlne sewage of a town is to be discharged into a river stream. '1 rre quantity
of servage produced per tlay is 8 million liters and its BOD is 25(-i t:\gll. If the
tlis<":lr,,rll{e itr the ririr:r is 200l/s and itr; Il0ll is 6mg/l, find oui ;he IJOD of
the cLluted water. What should be the river discharge, if it is desi , to reduce
llrrt P()f) r,{' tlre dilrrler.l urilter 1o 2O rrrp/)l

5. Atterrrpt any four from the following

$xz{=26

5x4=20

(a) The peak of flood hydrograph due to a 3-hr duration isolateo -;torm in a
catchment is 27O m3/s. The total depth of the rainfall is 5'90 crr . Assuming
arr average infiltration loss of 0'30 cm/hr and constant b;.;e flow of
20 m3/s, estimate the peak of the 3-hr unit hydrograph ( H) of t.his
catchment. If the area of the catchment is 567 krn2, determine th,. base width
of the 3-hr unit hydrograph (UH) by assuming it to be triangul: ' in shape.

(b) Whal- are the different methods of contouring? Explain any l.;,ro indirect
methods of contouring.
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(c) A constant head permeability test was carried out for a c.1,,indrical sample of
sand of 35 crn2 cross-sectional area and 20 cm long. Undcr a head of 6O cm,the disclrar,ge wilsi 112oml in 6r,in.'l'he rlr-y weight of sa-u; iwas 112og ar-rcl
s1>er:ifir: i}arvity uras 2'68. Deterrnine the hydraulic conci ,ictivity, discirarge
velocit.T and seepage velocity.

(u) Wfiat al-e the dilierent sight distance situations consir-;ered in highway
geometric design and why? Write the objective(s) of provicling superelevation
on horizonta_l curves of highways.

(ei Write iterrize, the comparison between the slow sand. and .,.rpicl sand filter ofgravity type.

Use the working stress method to alalyze a rectarrgular beam r,,ection of 3OO mmwidth and 5oo mm effective depth to determine the a-llo.;,able moment ofresistalce aIld stresses induced in extreme compression il bre of concrete,
compression steel arnd tension steel. 'l'he beam is reinforced rxrith 4 numbers of16mm dia' tension steel and 4 numbers af l4mm dia. compr",:ssion steel at an
effective cover of 50 mm. consider concrete of grade M-2o (o.bn,, 7 Mpa) and steelof grade Fe-415 (o.r= 23O Mpa).

A lr'ritl'n 4l.l(l is simply suPportecl zrt -/l ancl B. TLre length af Ai,:, ancl overhangingpollion BC are 9 nr and 3 m, respectively. The beam car, ies a uniformly
rlistribnterJ downurnrr,l load of 6 kN/rl or/cr ;r length of 6 rn lror,r Ihe rnid_poirrt o[,1lt'tr tlr,:, [r',:e cr"rtl O, a conct:ntr-ellerrj r_to,,lvnurar.cl loacl of ;LAkj,, at el distance ol.
3 nr from the left support A (towards support B), and an anti-cr,rckwise couple of
15 kN-m at the mid-point of AC. Draw the shear force ald bending moment
diagram of the beam, and show the varues at every 3 m inter.; rl. Also, find theposition of the
point of contra-fle><ure.

(a) What are the temporary and permanent adjustments of th,.:odolite? Explainwith their correct order.

(b) 'The speed of overtaking and overterken vehicles are Tokrnf t: i- and 4o k;.rr-fhr,
respectively on a two-way, two-larne traffic road. The accr:leraljon of the
overtaking vehicle is 7m/s2. Adopt reaction time of drivr,.as 2 seconds"
Calculate the safe overtaking sight distance and minimur,, length of over-taking zorTe' Draw a neat sketch of the overtaking zor.ri ,r,J show the
positions of sign posts.
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