
Civil Engineering (Code - 05)

Time:3 Hours
fr{kn gmerqfrar (6ts-os)

M.M. : 150

sflq : 3 $e s{k6a-d gi6: t 5o

Note: (i) Attempt five questions. All questions carry equal marks. Question nu:nber I is compulsory. Answer
any trvo questions from part I and two questions from part II. The parts of the same questions must be answered
together and must not be interposed between answers to other questions.
(ii) In case of any discrepancy in the English and Hindi versions, English version will be taken as final.

fuqsft: (i)qfu sed Fa of saft + si6 wqratts€d riwr r srkErdBr arrar r * * qe* dqr sTw 2

* d sed 6r rf,{ tr uo qea S seft eieil 6'r rfrr* ee' +IIE tr uo qeq * sieil 6-r ra+ qet qea d
sie* S aer a d qrSr

(ii) qR dffi a?i H fuiruor * 6t€ ffi A, * 3iffi ft-d-t"T sift-a drdr qTrrarT I

1. Attempt anv four of the following:
haPuka * * Pdd qrg se* * ranr dfrr*,

(ax7.5 = 30 Marks)

a. The shear force diagram in a statically determinate beam is shown below.

Determine the loading diagram of beam.

tr6'RqftM g|M{ enH $T sfir5,rr"r qa sfu d+ furqr tffi Br

€rE4 ?FT $Tr{ 3il}q Hra eiftrl r

10.4KN

lillr
ts 15m 1t.- 1.5m -f 1.5m l- 1.5m --1b. Derive the expression for central deflection in a simply supported beam of

length L, modulus of elasticity E, moment of inertia I carrying a uniformly

distributed load of w per unit length using unit load method.
go 'L' Eidr$ qft g-€leiE EI&[, fril-sor trsr*{ar g"ri6 'E' gd wSE

sflWf 'l'B dgT Bn qg E6 trtmrdflEr ffid a{rr 'w' gft E6r$ tr
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EIUI€Tt'tsgwr€sTr{dsdE€R*ffiqfr*q@era)afrf*
dw6 (expression) gca (derive) ofti r

J'o,,n. influence line diagrams for the beam shown betow for reaction at B'

shear at C and moment at C'

dl+Rlqr$urfiqs+ffiBqcsfrb-rfi'Cqs3ilr5,rroTt'dcqs
.'Twf?ggwtqrfs4q+tr6r5d)3Taq3{reRildFrc)trtt

'';.r^+r.r*
--]

pipes of 50 cm diameter 1800 m length, 40 cm diameter 1200 m length and

30 cm diameter 600 m length are connected in series' lf these pipes are to be

replacedbyanequiva|entpipeof40cmdiameter,whatwou|dbeits|ength?
Take equal friction factor for all pipgs'

uo *.*" ym A 18oo fu' ff' +o ioafto p" A t-too^fu

dft tii 30 *offo Tm a 6ss afr.a Eiff qrEil *oft oa * gS gff

E r qR gd qrgd d 40 *offo gm o1 s€6ar rngq * q{dTT 6rq

d Es strg@ vrEv et # @r frft? saft qrEm + ftr+ qd"r

gori6 (k{) ERIErg dar B t

e. The following data are the rates of rainfall for successive 20 minutes period

of a 140 minutes storm: 2.5,2.5,10.0, 7'5, !'25, !'25' 5'0 cm/hr' Taking the

va|ueofOina.'as3.2cm/hr,findoutthenetrunoffincm,thetotalrainfa|l
and the value of Win6g'.

1as ftrrc d qerd * drIIdE cto d qrq E6 2 s Fffid a1 3rd'B 6t

E: 2.5, 2.5, 1 0.0, 7 '5, 1'25' 1'25' 5'0

f.

fra snm), Ed q{rsrd trd wina., trl

What is Biochemical OxYgen Demand

frr4 drd Et I

{BOD)? Deduce an

qrsrd @) <t Fffi

*odtogsr I oino", tFT AnET g.z *ddto^q ara* 6+ affirtrd' fte) cara

first stage BOD.

ffio eildffi qitr (dosfr"So) wr *ft
ff"eil"So fu uo T* (expression) Fsd e1H* r

expression for the

?l sqdT *H
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/
Part-l

sis-l

{a). Analyse the frame shown in figure below using slope deflection method.

ft * ***"i#;*'

{b). Calculate moment of resistance of a reinforced concrete beam having section
200 mm x 350 ffifi, 6 steel bars of 20 mm diameter bars as tensile
reinforcement and z steel bais of lz mm diameter as compression
reinforcement. Take concrete of beam as M2e, steet as Fe 415, ctear cover as 25
mm for both tensile/ compression reinforcement. {15 Marks)
zoa fr"*" x 3s0 ftozfto *eerd of rqkd ebtd €16 6r gffiq

I
*i
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F

& z rAd Eg Eqrd gcrctEr

+ r s Sa aun B eiz tr;ra
arpt€ f6-d") 2s ft"afto

I
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dfl
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.:

(15 Marks)
Efu a} fu6rg * Trt-grE+l

aft Eufd FrRni I

prestressed concrete beam. Afso

(15 Marks)

l20I3.l

$r$f (moment of resistance) ara dftra ffi 20 ftofro frs a1 6

r&d Eg ffit;T rrcrEr fr ri t z frozfto Frs* uq # Eaft d I erua fr Mro qifid d{r Fe

q EGnd ffi RqFrqT * sccra ed or woe

tr
3' (a). Explain displacement thickness, momentum thickness and energy thickness used

for boundary layer separation. (15 Marks)
qrs€ #qs *ihra + ftr+ €*dTa al qre arfr mqrcra (disptacement)

M (thickness), anKsf # tii wf M a) saeng+ r

Explain the classification of hydraulic jumps based on Froude number. (15 Mark)
mrss &qr s $rqrg rrg 6rgifrr6 aid or il'r6?sr rrfi-srg+ r

Explain the procedure of triaxial test for soil. Also discuss the uses and types of
triaxial tests.

T{r + m frffira rr$eTur +1

f$tfrsqa q$aur t s-src ud r*rr or
Explain the prestressing methods used in
discuss the losses of each method.

tb).

*. {a}.

g5,csfid

(bl-
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{E gEfffid rEFrd €rE6T ET lr.Irdr iFT GTIEI qriil E4 lrtrtr4 ?Rro',r/qgFFil ?FI

fr6|" * rr€rs+l rd-€ ffis/r€fr fr de a'6ft EIFlqT q'I efr oofd

dftr* r

Part-ll

uis-tt

5. (a). What should be the cross section of most efficient trapezoidal shape for a

concrete lined canal to carry a discharge of 250 m3/s? The channel slope is

0.0004 and Manningls coefficient'N' is 0.014. Use the side slope as 1:1.

(15 Marks)

ffi grtr{ E|aft gdt trrE.€) datd Eil-6{ * 250 E-a afta sft *Eis +

e-dn + Fri qeT rrdcreilor: qltror d argry 6Ts imr *rft? {5:{ d
alaT 0.0004 B sfu eFirr gsri6'N'tF? qra o.ot4 tl ffi Fr uilEI

r:1 r*rr 6tt
(b). How are bricks classified as per l.S. code? What are the properties associated with

this ctassification? {15 Marks}

eTR-dq ?ilEr€ t srgsl" dd or E-dFc'zur A* F6qr irrar tr gc aaffosur

* riEiRra gur €r E?

G. (a). Compute expected time of completion of each activity, earliest expected time for

each event and latest allowable occurrence time for each event shown in

network diagram given below. t15 Marks)

d+ RA ar+ # 3ntq * r+6 rrfdfrB GffiA) d Wt* + 3rtftrd

Erer.r, 9+6 E61 fEdE) A effi?ftF 31nftrd sarq td u+6 Ecar +

fuiffiff # rc} + warq of rTol?IT atftrlr

(b). Explain how you will prepare the sand to be used in the rapid sand filters, from

the available stock sand in case of a large water supply scheme. (15 Marks)

ffi .e.$ u-drqPd dtrdr * srag qrq + rtr6 * tftrs ss k' fr

sEr+dr * E{rS qr+ Erfr qr{ a} 3{rq ** iqrc ddl

-
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7. (a). Explain the reasons for the functional and physical failures of tube wells' What

are the methods for reducing these failures? t15 Marks)

qEtr6i + etrq1_-* rd sffif,' faw*reil66ffiqrffi + ffr"il an

fu$rs * ffiSr$* I 5dT frwareil/ar6Fffiiftr$ o] 6itT 6z+ A wIT

riri'iqeftrqi Ei

Explain the methods and procedure used in traverse balancing' (15 Marks)

h?f +ARidT qi 
"a*i^ae,* 

Eii e'nftrE?jt^IB'qf3n q'} fr'nl? *

Ttrflr5+ I

(b).
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