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1.(a)

1.(b)

06/1-Civil Engineering 1

SECTION—A / Q@on—A

State and explain Castigliano’s theorem I and theorem II. [10 Marks]

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

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 FXRAT Wi 30m Wy 10m 8 NOE VW, TIPR
0.6KN/M & UDL 6:& FSRIT ARUFFRY POTIH. TR WIRT  POTNTRT

1.6KN =33 IKN figm, 2o Q0 5m 3y 10m n¢Q wmsmemn
TEOD. STOBOT JIsobnYR, AFFOA.

A rough pipe of 15cm diameter carries oil (p=920 kg/m3). 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  WTWY  (MER) Zegdcse 15 Fo.swe TRETTY, BRODTH ée;o
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2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

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

TOXEWE WONNY QMITY WRTOBS 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 %OZS@ 600 KN @ieo&: é.reﬁo.'bﬁo& mdogd%
mﬁgc; magd 30NM IBRT D3I, mégcg 30 WOTT 60KN§J‘A TRAT.
BT r‘gpoz;cs 3 én@&b‘i QTR DANY LRTORRORT N0 PN

DS 22

A Source of strength 4 m2/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 ©ICR By WMDBFFR 4m /s DI 3§ WBFFS HBP  8m”/s
eRNRERy, (-1,0) o2 m@gesam. (1, 1) ROHAVY Jen T DHUOT
aao&:?riesﬁwoel AP0,

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

Beer BRI RS (DCRLIT) ITRNYDH, TUIRA. & F3  cIRPTITR
ao@sy EFmA DFOR

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  eOHWTOZ P (BDEPR) D00DRY, e0LIRET
2.0 wh3RY $IS RReBOREY, TR, PRNOD  (BEPR) ToTZodw
18KN/m° 3 ©m3 wond deesm) 30" RRBY DOk FHIOTNR,
mgs Tog e Gesd TODFER 200KN/m2 3. e By O N
ST PHREB ATMFB0TR) 0.5. M20 033 0B Fed 15 w%ﬁo& WS



3.(c)

3.(d)

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

ESNTYNY 0% WRRBeFODT LY, TITY 2505%3_})@033 QBT ORNT dsé&ﬁ@&d
PO

— iii)
P L~ foh B L 1 [6 Marks]

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

Support A & D are fixed.

Support E is hinged

SN @smé z?a%égsm& wsmsm m%ﬁ amﬁwmﬁo&mm NFer.  El
s%dmﬂd.
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4.(a)

4.(b)

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 (). Apply Bucking
ham © theorem and prove that Q=ND3 f [gH/N2D2, u/ND2p]

[25 Marks]
20T BOYPRNOW (Q) Beddod IBmrNodn IeeHcd Hen (N), Ieown

(203YT*) RF (D), ™Y (g ©% ILRROWT ﬁemw&m, YIS 0WoT

BISPR0INT  SeBAHYF  2eIF  (H), mo00H OB (P) 0B mokodH

BORSY AN (W) N¥Ry wTwoRT. WSO TROR T TEdoeohTRy, WFew
=3, Q=NDf [gH/N’D?, u/NDp| &, R

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 zdréé’o&o 2.5 =eod¥, @my 30 Bosdne woIT
3RPTOH TRvE P TONIW. Ie¢Hch wTH 2.5 sooe. Iy deRF
SFR) 20.20c. 3RSR0D FeoTROT r=10 Bo.we.IY 0 IR VW, IRTH[H
RRCEODOT 30w LIWITY, 7T 20w S O JeIB/3eds (TRwR)
0eohYTT  FRFED wWOIT 333055534 HOTIOW2.



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  WSTRROANR POBLRT waegoxmd ST &mﬁﬁﬁa& DB ©TT
"&3&3&371%‘3&'04 QWO

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

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]

BTFE JDeLIO® @5556303:@&? BT O3RN esszssmmgd By W
o3zen zﬁeﬁmgd? 20T FOPFRY o3sosen ouRes R eFO3®
%@zoﬁmmgd?

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

G=2.65, e=0.65, 0=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  AeeEOH  2HZTFH 10we. 9@ TOTOBSTHI msm SN
vgondeodn WowdmIW. G=2.65, €=0.65, 0)=30°. 2ed" ez 3.
SUBOT. Hopdrod Hhed odn FBHIOTNG T3y 14KN/m’ BoTuwmeres,
RVRTLBH. T TINBP® PR HIW TowEod STIcHI, Suwr. Wi T

PR IR 0B @nT esedd Womd Ry AFEOA.

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]

PBRUPWEFIAODR  TNOWTOT %c@@oﬁ:&% AWD2. RN eI LT3
mmssmﬂ QVREPTOWTT 0T AR NF  PITWI0? 3R wa%émég
PPN JFeRToN  YVTOINFTNT?
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7.(b)

8.(b)

Discuss in detail the different types of settlement of footings and the
methods adopted to control the settlement of footings [25 Marks]

0y, RSG  (2aS0Z0d)  SSReeBRden PRy, DB, wSBRY
SRR, doLodFL WYRRAEAORTE JENNYE:, DF 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 sa@m Tow¥s B¥eROP JwT 8we. d%mﬁd’. &"éﬁﬂ?% QCOR  ®o3H)
3c.45 DY JRF STFRT  PWE 3esF) 18KN/ m”, T /T D@?ﬁ“
71353%@ 2.70 533_39 TEE 030 30.63 WRTRONT IBRITOWOTN IWTT
3OTHIT LoV LITH) 9KN/m2. WOBHFY  DUFH) wBeRod IWOT
doeefwomgd. ORTIOIT 5e?zi.rae:?:‘;a;3305:3330l AP0

Explain five generation of computers with their advantages and

disadvantages.
0T EPROL 60?4@6&35971%3534 VYNE ORBRONE DY TR BRONSEROAR
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 QOTWIER? PRUNWFFNLY WETSRT :103@371@56;9Z DWOr. WETOH)
B PFOWOWCWT'R FOBLNT ('&%&3& Pon) TIP3} 565?6:3553&
STRT  TRTWLS WO B/RIFERY,  WICND. [25 Marks]
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06-II-Civil Engineering 2
SECTION—A / Qdyon—A
1.(a) Illustrate Modified bond-wrench test setup to determine brick-mortar bond
strength. [15 Marks]

a&gﬁ m3ed Wog maﬂozﬁgﬁﬁs& APFODT  THe03 3o WROT  RowE
a:aeaam emajsdsad&b& QTR X,

1.(b) A 20 cm thick brick wall carries an axial load of SO0kN/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, TI aé,gsﬁ nweeEeds 50kN/m @i@oﬁp mdda‘o& Dlate)
D08 RReBoROT  RRTHIT I ReeRod  FornROT  4.75  Ho.mwe
wo8ongem R.C.C é’@ﬂ&é&ﬁ Foshow QFcoQeon, 36kn/m T TRTOIW
BEODTNT. RRBOPOR AZPS  DIeoRecHB Iy WITRNERY, IFFOR.

1.(c) 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]

Baodeonme 24 WRNAY WIIRTORT, JRWT Ty, BeeRnY w0
WIRTRE, Ty QFOLWTTT  NOF  ORTIBUTT  (Ser)  PeSERY
dg=oR. g0 80kmph IennY mendes womd ReRoho® 200 SO 1
YTTOZ QETL WO DTERR  SeRTBDNEORRY, AT IZIRA.

1.(d) Explain different types of transition curves with a neat sketch. [12 Marks]
Bogehord werbdednd QDF WANYRY, wonmenm wWIReodn Q=O2.



2.(a)

2.(b)

3.(a)

3.(b)

3.(c)

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 FIW (0N, 32

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

AewRg (TF) GeItm  onsdde? gemnd  mnmoch  (TIARE)
SRBRY, WA

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

AOFFSNYonded? BATO JNFR BURNY WIRF, ADFFFNIR, BYRREA.

What is roof? Draw a line sketch for each of the following. [ 15 Marks]
BRT QomdeRn? B IENT T3odeowd HAOT SeauwIT[RY,  wWI0WO.

(i) Gable roof Rewe TR

(ii) Hipped roof oI, BRT

(iii) Gambrel roof (RTR) mﬁoz‘ﬁpé‘ TRTD

(iv) Pyramid roof QTNT® TRTL

(v) Mansard roof SRETMEFE THT

(vi) Shed roof Sz BR

Discuss the applications of ferrocement and fibre reinforced concrete?
[15 Marks]

PBeeasdotd D3Iy ﬁéwcf acaaeﬁ.@en‘;? (POTRFI) TOILEFR @%03:71@?6:4
23WF2.



4.(a)

4.(b)

4.(c)

4.(d)

Explain the following signs with neat sketches: [15 Marks]
NS UINASTW, Jeted  Seapugndeonn DT

(i) Mandatory Sign B OB z%%ol

(ii) Cautionary Sign mgpéoﬁ: U,

(iii) Informatory Sign SRLITTT UD,

Compute the stresses in cement concrete pavement using Westergaard
equation and following data

STOTMETE TAWFTH Ty FENS TIYoIRTW, WEBROW 20T TOIE®
BetHhows® (PUOTF)IOT LIWRL, 6@62,536 SRR. [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; 08TTY @wé@osm BeEs, 3.6 ¢
asbqs osddé’) Bea500d00%n BRCEBVA, I cSzé’F wé%oﬁsob mcgw 6.9
kg/cm ms: CRCISAINNC S 3 asﬁpodé 0. 6 C. (z;éroind) mds A
Q) 15 3.%¢ 5333 @23055 CS@?O@ e=10x10"° per c; E=300000 kg/cm ;
Cx 1.03 =8 Cy=0.55.

Explain the following gradients in a railway track system. [15 Marks]
8@5% =3 3355%053025 FSNT '&%‘b%@oﬁ%fﬁo& QWOR.

(i) Ruling gradient PORNFRRST VLT

(ii) Momentum gradient &Sen QT

(iii) Pusher gradient TROTBRBECH VLITN

Explain superelevation of a highway. What are the factors on which design
of superelevation depends?

TR0 WRHTT (W E)TT, IR0, ¥RITTT AWITY VST OONITeMT
WOBNTOR)H)? [10 Marks]



5.(a)

5.(b)

5.(c)

5.(d)

SECTION—B / &5n—B

Briefly explain with sketches four types of subsurface formations (rocks and
soils) that become good aquifers. [15 Marks]
maﬁocdw SWIND  (WoWR Iy Soepnsd) LV SEFO NTeTOEE.
pomded ; Sudod SOy wRNER Sceewgndecdn MogTmen T2

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]
WOW 30 dNIT T éémbs sREIeFRY 0, 45, 100, 125, 110,
90, 65, 45, 25, 10 =33 0 m°/ s S, 15 IVARY HFEITFY AeR@SRAS.
5055?3 gdwﬁﬁoa AFEFOR 533_39 1 notdcd UHG ms_opomswdﬁs
@@?6@&3971@333& AP0

What are traps. Explain the different types of traps with sketches.
[10 Marks]
episad (3:53715333 &Zﬁ%)ﬁﬁodd’cm? ARG wReH mswﬁﬁ%fﬁbd w¥Ine  »Ies
)

3

=0

l@

With a neat sketch explain the working of septic tank which is suitable for
rural ares. [15 Marks]
mgnere  IPeInNeR  BRZTRm  dewy Beu0d  WORFITIIIT,  Woumes
WIBeoDR DW|OA.



6.(a)

6.(b)

6.(c)

6.(d)

The floor of a Diversion Head Works (DHW) has the following details.
WOT @5%63 5eRe TIMONY (DHW) S0T QTTNRYY 33 YNT0SE.

i) u/s pile 4 m deep
u/s 00® 4 m &9
ii) d /s pile 6 m deep

d /s T°® 6 m &%

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

iv) Floor length between u/s pile and d/s tip of the weir wall =4m

u/s 98 By WBFY RecBod d/s BINE IR J0T T =4m
v) Total length of the floor is 22 m

OB Wy, E 22 m
Determine the Bligh’s C if the Head is 6m and design the d/s floor
considering three parts.
dJER) 6m “adacg zé,éﬁeﬁ C 033534 DPFoy DI d/s &"@ﬁmd ToRTO
PAREY TRz O [15 Marks]

What is the most economical section for a lined canal? Derive the condition
for the most economical rectangular section. [10 Marks]

O8 TOoRA e.—assos ;aosséoaae NN O3NFYT? 9T ;)aswﬁosoe 303030303
NPONT s%éosmad QTR X2,

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 asxoaﬁé QoYW INTT B IENT LBeRIBRTI @ﬁsémndos
eV e.—oomasa’n& TR TRENO?

i) Average Domestic water demand
RoemO NTWEE JON  WeRd.

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

DYOMT BRZ, LT AR, WMITIC® RBecw’s <F° FO© ©orT I
ZpZERORY Whckh Bedd.

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

ARweE eoa3edd Jeth FOFSBOLY WY “beP, HOW BeeFP” T ANF
Tusnes, wIBROOR DTo20.



7.(a)

7.(b)

7.(c)

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  eVEICHTND) @nv Im DI I
¥neY 8.25m VP, JOR LRT PNT WEo’  1:10. 6%5:@@.

(i) wazéd:c@%nd ;Ddoc;pmﬂ %07 3003

(ii) 2008CH &dm@mﬂ %oz 2003

(iii) 8T PReB @o3

PIFH MHF0T 0.75 DIINT, IWRE ISR PuI 303 2240 Kg/m® 3
BOQIRNE  OMHITRTE  decEEe W3R w3=14Kg/cm® Q0T RO
a;@mossma Clnte}d am@ e:azp@o&smol P,

[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 WO TSATRE)TY JITmETES  19m°/s
=3 BRF 1m BT Ay Jowopam, SASAY atie HORY BOAI
SYRT, IORERRCWO.

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

Qe dYwe TeneRs? VT AWIRFCHT, IRRT TOTeT TN, WA,



8.(a)

8.(b)

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]
ROV FoRTHWY  TomeohAT NTHALIMOIOH w3 wm? dond e.-o;%dé
VOERNOT ?,07'1’03383301 ARRT  WSHROAR AR, AT SRS ﬁdﬁ"ﬁd%ﬁeéa'b&
%@ﬁoﬁ&dwd@o mmssmn WEE TR uﬁﬁeédo& w&é SRR =Ty devROT
%@071%‘3334 gé’écézbéﬁoﬁcz b@ﬁm%‘%ﬁ m@sgnem& TOTOORRT
TWCTTLONSRODNR A=O2.

Explain in detail the sources, collection and disposal of solid waste
management in an urban setting [25 Marks]
SNS TOXTH® 55’5@5&5 &d?%?é’(ﬁ:@ﬁ S, Tpeonw, Tonm T
DBeRONE W A[TTN DBNCFDR.
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