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06/1-Civil Engineering 1

SECTION—A / Q@on—A

1.(a) State and explain Castigliano’s theorem I and theorem II. [10 Marks]

RANOIRIRCE Theod I w3y I NS, AR I, HIOR.

1.(b) A Three hinged Arch has a span of 30m and a rise of 10m. The arch carries an
UDL of 0.6KN/M on the left half of the span. It also carries two concentrated
loads of 1.6KN and 1 KN at 5m and 10m from right end
respectively. Determine the reactions at the support. [20 Marks]

ToRT> ey FXRAS Wi 30m Wy 10m 8 NOEF VW, TIPR
0.6KN/M & UDL ?;:4 FSPIT RUFFRY POTIH. TR WINRT  POTNTRT
1.6KN 68 1KN nes wo 1Rk Sm 3 10m ALY ©=03=0mn
TROT. STTTYR  JIIO1NERy, AFFOA.

1.(c) A rough pipe of 15cm diameter carries oil (p=920 kg/m?3). It is observed that the

velocity is 1.6 m/s at 3.0 cm from the wall surface and velocity gradient is 5.5
m/s.

Determine
i) Boundary Shear stress (1)
ii) Pipe roughness
iii) Rate of flow through the pipe

iv) Friction factor of the pipe.

Assume the flow is fully Turbulent. [20 Marks]

WOTH adésa3 (Mom)  Begdods 15 Dodke AT, TeoRTy o
(p=920 kg/m~) S/, ao&:oﬁgd. necEo®n doe@woaood 3.0 Bo.we89 Ien
l.em/s T F[en YLIX  5.5m/s QTR TR, NSOATSINT..
fajriessg(az;mz)

i) nRHYS o w3IB (T)

ii) dRYWCL NEDIT

iii) RPWOL TRVT TOCNT TOIT TWI

iv) 3RYIoD PIemo ©o3
TORY TWerorwen TFIWIPNTOHOW PRI
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2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

Your Personal Exams Guide

List and explain out the steps to be followed in design of compression
members. [10 Marks]

TOXEWE VONNY QMITY WRTOBA T TOSBNER, TL[RR WI} W02

A column ISHB 300 @ 577 N/M is carrying a factored axial load of 600KN a
factored moment of 30NM and a factored shear force of 60KN. Design a
suitable column splice. Assume ends are milled. [30 Marks]
ISHB 300 @577 N/m 20T %OZSQ) 600 KN @ieo&: mswm& m&%&:@
mﬁgc; msgd 30NM IBRT D3I, mégsc; 30W WO 60KN§o& Eafetalof
BT r‘gpoz;cs 3 é:ﬁ&b& QTR DANY RTRRORT MO PN

v

A Source of strength 4 m?2/s and sink of strength 8 m?2/s are located at (-1,0)
and (1,0). Determine the velocity and stream function at the point (1,1).

[10 Marks]
WOt ©30E By WMDFFR 4m /s DB 3§ WDBFFS D3P 8m”/s
eRNRERy, (-1,0) o2 m@gesam. 1, 1) ROHATY  Jen Y DHUOT
aao&:?riesﬁwoel AP0,

List the methods of Post tensioning and explain any two in detail.
[6 Marks]

Beer BRI RS  (DCRLIT) RN, TUIRA. & Fy  cIRPTITR
aoEsy, FTA DTOR

Design a cantilever retaining wall to retain an earth embankment 4m high
above ground level. The density of earth is 18 KN/m3 and its angle of repose is
300. The embankmen t is horizont al at the top the safe bearing capacity of soil is
200 KN/m?. The coefficient of friction between soil and concrete is

0.5. Use M20 concrete and Fe415 steel. [19 Marks]

SOPLROT  4we. 23TT  2eITTOZ B (BDEFR)  DOODR,  WWLILHT
2000 wh3RY ©IT RRBORRY, TR, PRNOD  (BEPR) ToTZoIw
18KN/m3 HZy ¥BT WONE FReTH) 30°. a?occr%ﬂcsg DO BIIVTINTY)
mgs Tog e Gesd mdszﬁg@ 200KN/m2 XB. e By oI N
ST PREB ATMFB0TR) 0.5. M20 503 0B Fed 15 w%ﬁo& WS
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3.(c)

3.(d)

prepp
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Determine the Degree of Static indeterminacy and degree of Kinematic
indeterminacy for the following

ESNIYNY 0% WRIRBeFODT LY, TTY aéoa%ms_«jco&a QBT ONT ds&gsﬂeéaiad
PO

AT~ - 11]
r e >
/__.' . P
N
P P
/ E b

Pa Ko i o A & [6 Marks]

Analyse the following rigid frame. Use stiffness matrix method. EI is
constant.

Support A & D are fixed.

Support E is hinged

SN @5:% zs’as%mq @smsm m%m ammmdaosmm NFeqr.  El
Bédmﬂd.

A &8 D I3 NYd a%:‘smnd.

E o3 écooeg}w%ﬁd.

40K N/m X
C
G Gm
[19 Marks]
\ (b]

o om—> » <— 4.5m
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4.(a)

4.(b)
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The discharge of a centrifugal pump (Q) depends on speed of pump (N), diameter
of impeller (D), acceleration due to gravity (g), monometric head developed by
pump (H), density of fluid (p) and dynamic viscosity of fluid (u). Apply Bucking
ham © theorem and prove that Q=ND3 f [gH/N2D2, u/ND2p]

[25 Marks]
WOT ﬁoéjméﬁ@‘ﬁ Q) BR$Ro» TmrIodw JeeIod Ien (N), JoIT

(Bo3YT*) RF (D), ™Y (g ©% TLROWT ﬁcmw&aﬁ?, ERPZoWoT

BISPR0INT  SeIAHYF  2e¢IF  (H), =o%0H 0T (P) 0B mokodH

BoRdY AN (W) N¥sy wTwoRT. VIO TROR T TEdoeohTRy, WFe0
=3 Q=ND’f [gH/N’D’, u/ND’p| &, .

An oil of specific gravity 0.85 and viscosity 2.5 poise is flowing through a 30 cm
diameter pipe. The length of pipe is 2.5 km and head loss is 20m. Estimate shear
stress at the pipe wall, shear stress at r=10 cm from the centre of the pipe and

the value of friction factor, if the flow is laminar
[25 Marks]

QRFF, ™I 085 Ty z@s”oﬁo 25 =ood®, @my 30 Bosne woIT
3RPTROH TRV BT TONIT. Ie¢Hcd wTH 2.5 sooe. DIy deRF
SZR) 20.20c. 3RSRoD FeoTROB r=10 Bo.we.IY 0 wIXW VR, IRTH[H
RRCEODOT 30w LIWITY, I wow S O JeIJ/3edN (o)
0eeohYTT  FIFED ©WOIT 333055634 HOTIOW.
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5.(b)

S.(c)

6.(a)

6.(b)

SECTION—B / Qwon—B

With a neat sketch describe the procedure to conduct plate load test and
discuss the limitations. [15 Marks]
WOTTT  WSTROONR POBLRT wacgoﬁabd ST @@55534 DT ©TT
"&é&)éﬁ%‘*&bﬁl QWO

Establish a relation between flow velocity v, seepage velocity Vs, Area of
voids Ay and porosity of soil, n [10 Marks]
TOF Jenr v, acJe® (WBHRE) [ern Vg N [T masms geg Ay
B dbi‘gﬁ TCO0FE n NY SRR® :)"O?.chdﬁool QTRL.

What is the necessity of a return statement? When is it necessary and when
is it a must? When is the return statement mandatory in a function?
[25 Marks]

BITFE JDeLIO® @5556303:@&? BT o33N wszésmmgcs By W
o3zn zﬁeﬁmgd? 20T POPFRY o33oen ouRe e ReOFO3®
%@zoﬁmmgd?

A retaining wall of height 10m supports cohesion less soil with the following
properties

G=2.65, e=0.65, ©=30°. Water table lies at 3m depth. Surface of back fill is
horizontal and carries surcharge of 14KN/m2. Draw the lateral active earth
pressure distribution diagram. Determine the total active earth pressure
and its point of application. [25 Marks]
$RT0H AR TP  10we.  9m)  FOZOBSTLI ms;aamd SN

oY ondnonr BowOMIB. G=2.65, €=0.65, 0|=30". RO ez 3.
SUBQT. Hopdrod Hhed 0fn FBHIOTNG T3y 14KN/m’ BoTuwmere,
RVRTLBH. I TINBP® PR HIW TowEod STBoLI, Sur. Wi TIOD

PR IR 0B @nT @sedd Womd Ry AFFOA.

With a flowchart explain continue statement. Why do you think the use of
the goto statement is generally discouraged? Under what conditions are
they specially useful. [25 Marks]

PBRUPEE IR  TNOWTOT %c@@o&oab& AW, NREEN T WSFTOIL
mmsémﬂ QBVREPTOWTT 0T AR DF  RITWI0? O3 wazééﬁeicg
PPN JFeRToN  LVTOINFTNT?
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7.(b)

8.(b)
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Discuss in detail the different types of settlement of footings and the
methods adopted to control the settlement of footings [25 Marks]

0y, RSG  (WaS0Z0d)  SSReeBRdon PRy, DB, wSBRY
SRRemOgohE, dohodF WYRRAEAORTE JENNYE, QF TN ¥ura

A soft normally consolidated clay layer is 8m thick. The natural water
content is 45% and saturated unit weight is 18KN/m3. The grain specific
gravity is 2.70 and the liquid limit is 63%. The vertical stress increment at
the centre of the layer due to the foundation load is 9KN/m?2. The ground water
level is at the surface of the clay layer. Determine the settlement of the
foundation. [25 Marks]
WO :D@da Tow¥s B¥eROP TwT 8we. Zﬁ%mﬂd’. &"éﬁﬂ?% QCOR  ®o3H)
3c.45 DY JRF STFRT  PRE 3esF) 18KN/ m>, T /T Q@?ﬁ“
71353%@ 2.70 533_39 TEE 030 30.63 LRTRONT DBRIWOTN  IWTT
3OTRIT LoV LITH) 9KN/m2. WOIHFY  DUFH) wBeRod IWOT
daedwomgd. ORTIOIT ﬁﬁﬁm@ma%oﬁaﬁool PO

Explain five generation of computers with their advantages and

disadvantages.
0T WEPRO®L 605‘3@5&35‘71@5534 VIYNE OBRONE DI TR BRONLROAR
QWOR. [25 Marks]

What is flow chart? Describe the symbols used in flow charts. Write a flow
chart to calculate the pressure difference at inlet and throat of
venturimeter.

PRUPEFT QOTWIR? PRUNWFFNLY WETSRT :)‘oéesrieéso“Z QWOr. WETOH)
B PFOWOWETR FOBLNT (fa%&&% Pon) TWZd  WIW 56@623560&
STRT  TRTWLS WO P/ ERY,  WICWD. [25 Marks]
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1.(a)

1.(b)

1.(c)

1.(d)
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06-II-Civil Engineering 2

SECTION—A / dypen—A

Illustrate Modified bond-wrench test setup to determine brick-mortar bond
strength. [15 Marks]
a&gﬁ m3edh Woy maﬂszﬁgaﬁ% APFOMT  THe03 O30 WROT® RO
WOETY, UVTTTLOTRY, QTR

A 20 cm thick brick wall carries an axial load of 50kN/m from wall above it
and an eccentric load of 36kN/m from R.C.C floor slab acting at a distance

of 4.75cm from the centre of the wall. Determine equivalent eccentricity
and stresses in the wall. [10 Marks]
wom 20 Bo.we, TWI aé,gsﬁ fweeEedn 50kN/m @ieoﬁ mdda‘o& Dlate]
DeOT  RReBoROT  RRTUIT I nRReEod  ForTROT  4.75  Ho.mwe
6903663@2,636 R.C.C 5"@371&5383 Foshow QFcoQeon, 36kn/m T TRTOIW
BEODTPNT. RARBOPOR ATPT  DIeoReeBB Iy WIRNYRY, PO

Calculate maximum permissible train load that can be pulled by a
locomotive having 4 pairs of driving wheels carrying an axle load of 24
tonnes each. The train has to run at 80kmph speed. Also calculate the

reduction in speed, if the train has to climb a gradient of 1 in 200
[13 Marks]

Bacdeonme 24 BIENY WITATORT, JRWT Ty,  BeeRNY w0
WIRTRYE, Ty QFOLNTTT  NOF  0RTIBUTT  (Tee)  PeSERY
dg=oR. g0 80kmph IennQ mendes womd ReRoko® 200 SO 1
YTTOZ QETL WO DTERR  SeATBDNEORRY, IT° IZIRA.

Explain different types of transition curves with a neat sketch. [12 Marks]
Bogshord werbdednd QDF WANYRY, wonmenm wWIReodn Q=O:.
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2.(a) Based on the network diagram shown in Figure. Identify the total paths,
critical path, and float for each path. [30 Marks]

BI[OR mUSHIch, wF0N LHp IFAL, QR [ I, BoARO
IFR JIW (0N, 32,

2.(b) What are the requirements of intersection at grade? Draw typical forms of
the intersection. [20 Marks]

RewRg (TF) GeItn  onsfde?  gedEE  @nmoch  (TIARE)
SRBRY, WA

3.(a) What are specifications? List out the general specifications of First class
buildings. [20 Marks]

AOFFSNYondeD? BABO JNER BURNY WIRF, IDFFFNIR, BYRREA.

3.(b) What is roof? Draw a line sketch for each of the following. [ 15 Marks]
BRTY Q0WIeR? B IVNT T2odeowm: TROT 8@@3%5‘3)3534 30Ww0.
(i) Gable roof Rews TR
(ii) Hipped roof oI BRT
(iii) Gambrel roof (0TR) mﬁoz‘ﬁpé‘ TRTD
(iv) Pyramid roof QTNT TRTL
(v) Mansard roof mssemw@? TRTY
(vi) Shed roof S BR
3.(c) Discuss the applications of ferrocement and fibre reinforced concrete?
[15 Marks]

PBeeasdotd D3Iy ajéwcf acaaeﬁ.@en;? (POTRFI) TOILEFR e.a%c:s:riq?mel
23WF 2.
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4.(a) Explain the following signs with neat sketches: [15 Marks]
NS UINASTW, Jeted Seanugndeonn DT

(i) Mandatory Sign BEOOPH WD

@ e
(ii) Cautionary Sign mgpéo&: U,
(iii) Informatory Sign SRLITTT UT,

4.(b) Compute the stresses in cement concrete pavement using Westergaard
equation and following data

STOTMRETE TFWFTH Ty FENS TIYoIRW, WEBROW 20T TOIE®
BetHows® (PUOTF)IOT LIWREY, 6%@@36 TRR. [10 Marks]
Thickness of the slab 25 cm; transverse joint at 11 m interval; longitudinal
joints at 3.6m interval. The modulus of sub grade reaction is 6.9 kg/cms3
and temperature differential per day is 0.6°C; the radius of loaded area is 15

cm and additional data are e=10x10-¢ per°C; E=300000 kg/cm?2; Cx=1.03 and
Cy=0.55.

WIROH WP, 25 Fowe. 11 Qe mz;osdzw eszsé.raoms BeEs, 3.6 ¢
dsﬁoédcﬁ@ Bea5005e0%n BRCEBA, NI dz%’? wé%o&oﬁ ;‘mc%:@ 6.9
kg/cm Ty FFewJeed wogy 3 asdpod@ 06 C. (z;éroind) mds A

@ 15 "’SDJQ 5333 %23&55 dmoz e=10x10"° per c; E=300000 kg/cm ;
cx 1.08 3 Cy=0.55.

4.(c) Explain the following gradients in a railway track system. [15 Marks]
8@5@; =3 3355:}@05:025 FSNT ’a%%wﬁ@éﬁo& QWOR.
(i) Ruling gradient TPONFRRST VLT
(ii) Momentum gradient &SSen QLT
(iii) Pusher gradient TROTBRBECH YTITEN

4.(d) Explain superelevation of a highway. What are the factors on which design
of superelevation depends?

BROCH WRATT (WK )T, IR0, YRHTTT IWMITY  WT[OOWITRMS
WOBNTIR)RH)? [10 Marks]
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SECTION—B / &5n—B

5.(a) Briefly explain with sketches four types of subsurface formations (rocks and
soils) that become good aquifers. [15 Marks]
mwﬁocdw SWIND  (WoWR DIy Soepnsd)  LOBI SEFO NTerOSE.
eomded ; Sudod ey wRnER Sceaseugndecdn Mo ITmen T2

5.(b) The ordinates of a 30 minute Unit hydrograph are 0, 45, 100, 125, 110, 90,
65, 45, 25, 10 and 0 m3/s, given at 15 minute intervals. Determine the

catchment area. Also, determine the ordinates of the 1 hour UHG upto the
peak [10 Marks]

WOT 30 ANIT T éémbs SRESeFRY 0, 45, 100, 125, 110,
90, 65, 45, 25, 10 =3 0 m°/ s S, 15 IVARY HFEITFY RSN,
Tonms  IPe3=®, AFFon R 1 noded UHG  evonm=Ing
@@?6@&3971%*333& PO

5.(c) What are traps. Explain the different types of traps with sketches.
[10 Marks]
mswé‘ (3&371&323 WR)NLOTIER? AP WROD  RITNACR, WS DIles
) G D) Q
w02,
5.(d) With a neat sketch explain the working of septic tank which is suitable for
rural ares. [15 Marks]

mgnere  IPe3neR BRZmenm  dewy Beu0d  WORFIIIIT,  Wonmes
w3BRoDR DTO2.



www.prepp.in prepp

6.(a) The floor of a Diversion Head Works (DHW) has the following details.
WOT @&2563 5eRe EMONY (DHW) S0T QTTNREY 33 YNT0SE.

i) u/s pile 4 m deep
u/s 00® 4 m &9

ii) d /s pile 6 m deep
d/s T0% 6 m &%

iii) Floor length u/s of the u/s pile =4m
sSod NG u/s T s NTT u/s =4 m

iv) Floor length between u/s pile and d/s tip of the weir wall =4m
u/s 90 By WBIY RecBod d/s BINE IR J0T T =4m
v) Total length of the floor is 22 m

sSow 28, T 22 m
Q

Determine the Bligh’s C if the Head is 6m and design the d/s floor
considering three parts.

5eRFRY 6m _}JY z;énes c oS:abQ DPFo2 Y d/s gwsﬁ SR

PAREY Toner AR [15 Marks]
6.(b) What is the most economical section for a lined canal? Derive the condition
for the most economical rectangular section. [10 Marks]

O8 TOoRA e.—ozsos ;aassso:m TN OINFYT? YT ;)aswﬁoaoe 30303033
NPONT s%éoﬁmd QTR 2.

6.(c) How do you estimate the water required for a town with the following
demand with a population of about 10 Lakh [10 Marks]

T30y 10 eg asxoaﬁs QoYW INTT BB TSNS XBeRIBRTI e:oﬁssmﬁdad
eV e.—oomasab& TR TREBNO?

i) Average Domestic water demand
Roemo NTWEE JeON  BeRd.

ii) Fire demand using Kuichling’s formula, Freeman formula and National
Board of Fire under Writes formula.

DUYOMT BT, TR AR, MISCT Beer’s «&FF FT© ©orTT YT
ZpZ@ERORY Whckh Bedd.

6.(d) With a sketch explain the various components of the “Rapid Sand Filter”,
used to treat the water for domestic purpose. [15 Marks]

ARueE eordedd Jeth BOFSBOLY WY “beP, WO BeeFP T ANF
Fusnes, wIBROOR DTo20.
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7.(a)

7.(b)

7.(c)
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A masonry dam 10 m high is trapezoidal in section as show in the figure
with a top width of 1m and bottom width of 8.25m the face exposed to
water has a batter of 1:10. Calculate.

(i) Factor of safety against overturning
(ii) Factor of safety against sliding
(iii) Shear Friction factor

Assume coefficient of friction as 0.75, unit weight of masonry as 2240
Kg/m?3 and permissible stress of joint=14 Kg/cm?2. Based on the results give
your remark.

10m QITT B3O8 wREy T/RFSC  eVECLTNDY @nv Im DI I
¥neY 8.25m VP, JOR LRT YRS W’ 1:10. 66&5‘»@@.

(i) wazsdsc@%nd ;Ddoz%mﬁ RT3 2003

(ii) 2008CH &dm@mﬂ %oz 2003

(iii) 8T PReB ©o3

PICH MHF0T 0.75 DIINT, IWR ISR P 303 2240 Kg/m® e
BOQIRNE  OHIHITRTE  decEEe W3R WE=14Kg/cm® 20T R
a;@mossmoz Clnte}d a:»é @@@o&:sm& L.

[20 Marks]

At an energy dissipator structure below a low spillway the discharge is
19m3/s and the energy loss is 1m at hydraulic jump forming there in.
Determine the depth of flow at both ends of the jumps [15 Marks]

NS TOITYS Y DOcHI(IY BT IPATRE)TY ITwETTS  19m°/s
=3 BRF 1m BT Ay Jowopim, SASAY aoie HORY BOAI
SYTD, IORERRCWO.

What are the causes of water logging? Discuss remedial measures for
prevention of water logging [15 Marks]

Qe JYwe TTNEER? VT AWIRFCHT, IRFT TOTeT TN, WA,
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8.(a)

8.(b)
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What is the purpose of chemical coagulation in water treatment? With neat
sketches describe how destabilization of colloid occurs? List the various
metal coagulants commonly being used in water treatment and explain with
chemical equations the basic principals involved in the removal of colloids
from water. [25 Marks]
QEOR  MOFTTY TomCHAT NUMRLIRRIH evged OF? IOORY @03
LVOERNOT uﬁo&aa’nd ARRT  WSTRROIN ARV, AT SRS ﬁd?gﬁd%ﬁ@éa’b&
u@ﬁos&dwd@, mmssmn WEE TR uﬁﬁeédool mgs SRR =Ty devROT
E@@ﬁ%‘»‘aﬁ:& gé’écézbébéoﬁg b@ﬁm%‘%ﬁ mvsiﬂﬁﬁo& TOTOORRT
TWCTTLONSRODNR A=O2.

Explain in detail the sources, collection and disposal of solid waste
management in an urban setting [25 Marks]
SNS TOXTHW 55’53@5&5 &ﬁ?ﬁ?goﬁ@ﬁ &, eonw,  TonET T
DBeRONE W A[TTRN  D3NesO2.



www.prepp.in prepp

Your Personal Exams Guide



	06 Civil Engineering II.pdf
	Blank Page


