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INSTRUCTIONS

1. h (uestion is printed both in English and in Kannada.

Anwers minst be written in the medium specified ( English or
bannada ) in the Admission Ticket issued to you, which must be

. wtated clearly on the cover of the answer-book in the space
movided for this purpose. No credit will be given for the answers
wiitien in a medium other than that specified in the Admission
Iicket.

tandidates should attempt five questions in all. Question No. 1 s
ompulsory. Four of the remaining questions should be attempted
wclecting at least one question from Sections A, Band C.

1 he number of marks carried by each question is indicated at the
rnd of the question.

Notations/terms used have their usual meanings.

[l any data is considered insufficient, assume suitable value and
indtcate the same clearly.

| lltustrate your answers, where possible, with sketches and tabular
computations.
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i (/) Answer any two of the following :

(n Determine the forces in ail the members of the pin jointed truss shown in
fig. by consistent deformation method. AlS is sane for all the members.
1
225
¥ C
T T — 2 Pk
15 e
l_ _ -2
b7 ‘ l 6 ko
jer 2 m —— | —— U g

(i} Castor oil at 20°C has relative density and kinematic viscosity of 0-960
and 1030 m?/s respectively. Its velocity at a distance of 50 mm was
found to be 1 m/s. Determine the velocity gradient and shear stress at
the boundary and at points 25 mm and 50 mm from the boundary

assuming

(x) a straight line velocity distribution

. , . . . 1
{y) a parabolic velocity distribution. 225

(iii) Subsurface exploration at the site of a proposed building reveals the
existence of 2-4 m thick layer of soft clay below a stratum ol coarse sand
which is 4 m thick and extends from the ground surlace upto the top of
the clay laver. The ground water table is at 2-5 m below the ground
surface. Laboratory tests indicate the natural water content of clay
as 40%, average liquid limit as 45% and specific gravity of solids as 2-75.
The unit weights of sand above and below water table are respeciively
17-8 kN/m 3 and 21 kN/m®. Estimate the probable final settlement of

the building, if its construction will increase average vertical pressure on
the clay layer by 71 kN/m“. 22 3
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(i) 20°C 3§, moYr o ey, ToTd I, 18T 4,11 30 BSTA 0-960 T3y,

1030 m?/s ©AZ. 50 ou.ode. BROBE, w3 Jensy 1 m/s Q0TS

. B0 ACh AT, TOANTEE o), IDAERT 25 Qo.de. W3, 50 ao.doe.
wothnsd)

(x) .00 oY Besded slent 0307
(y) zomt RTmdead dent DICHDLR,, vwlrdoomd

S0 AT JILOTTY, AR AR, 223
(i) CRFDe JT.0F FR[E RS @S NI-FN BegR) 4 Do EFOLOOT woTS

T0 B,00 8¢ 2.4 Q¢ ZHATT wom [ &l R B oF gormwEd.
i 4 Dot TYRRT HOYS BOF Ivoon WeiF 1T wedITAN DX, Zmnd.
PA-me3Y R0 2.5 Qe SUAE. Zoleenmidoly Tymds Pe-neotd, 40%
ey, BOWEO W &0LD 45% B, PINY (Solids ) medeq, xvogdodn
275 ond. mozlvn e DT, W DOOY BRI IRBNG TN
17-8 tdoe-BR,uaf /a0e F 33y, 21 ddne-snpat /oo 3 oA, Rl E BWEos

s

—,

h 2t TR wow  LIBEF 71 sdne-Ia,umt /e 2 B g
Z AERFOEOY M KOS G08T AHFCHRTY, BTN ZNA. 221
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(b) (i} Write a FORTRAN program to find the arithmetic mean and the standard

deviation of the experimentally observed data of crushing strength of

20 cubes.

are the n . numbers of the observed data then

fx,, xq..x, .

Arithmetic mean = Zx = x
(=1

r
— Y2
Standard deviation = Z ( X, - x) / n. 9

i=1
(i) Identify the errors in the following :
(x}) CommonG H P.Q. Y, 2
Equivalance ( A, P.R), (B, H. 8 Z]
) Equivalence (A (3). B(2), C(4)).(A(4).B(6).D(9)). 3

(il What are the rules governing the "DO" loop ? 3
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hy ) 20 Ens xowex mIgawy ! Crushing strength ) SAplovEslat. bvwta
ZOdeDAT T, 0BNY ZIROIT TRT, FIF, TNHE Juosn, EombAckT

WOt FRamat S { FORTRAN program ) 23c0:

Xy, Xy X, NE @OBeDAT TEyeEny n ebeRat-piwie NIl

n
TERCE0 IR, = in = X

i=1

-)2
SRl el = Z(Xi- x) J . 9

(i) B SCARTYNYE T SRROMER, MoeL:
x) CommonG H. P, QY Z
Equivalance (A. P, R}, (B H. 8, Z})
() Equivalence {A (3} B(2),C(4)}.(A(4). B(6),D(9}). 3

(i) "DO" ermsy RotndR RTINS / 3
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SECTION - A

2. fa) Four wheel loads of 6, 4, 8 and 5 kN cross a girder of 20 m span, from left to
right followed by ud] of 4 kN/m and 4 m long with the 6 kN load leading. The
spacing between the loads in the same order are 3 m, 2 m and 2 m. The head
of udl is at 2 m from the last 5 kN load. Using influence lines calculate the
shear force and bending at a section 8 m from the left support when the 4 kN

load is at centre of the span. 20

(b) Determine the maximum load in the welded joint shown in fig. can support if

8 mm shop flllet welds are used. 20

TN e
_f \\ '. Ji-';':o“-.
hoow | T

| tbrrre

= 7 O

7 ———

s t80 MR

(¢) A simply supportea pretensioned beam is to carry a uniformly distributed
service dead and live load totalling 8 kN/m over 12 m span. The beam is
provided with straight cables at a constant eccentricity of 130 mm below the
centroidal axis. The prestressing force at transfer is 750 kN. Density of
concrete is 24 kN/m 3. Time dependent losses due to shrinkage, creep and
relaxation is 15% of the initial prestress force. Find the concrete flexural
stress at midspan section under initial and final conditions. The properties of

the section are

=164 % 10% mm?3.
20

[=499x10°mm* A=114x10°mm? zZ =2

bottom
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9. (@) 6,4, 8 T3>, 5Idne-TH,BIT ey, W RON, 6 S Re-TAMTE 30
srymoscdnotnt 4 sdne-TANTT /D Ty, 4 Lt i § LotndTE O udl ;hocs
QmoE WUd, 20 Soe. L, B0 2,03 208,3 3ACCL Tm@ AL, IRONY I

@030y el BTDE, 3 oit., 2 Qe @8y, 2 Lt M. B30k 5 Vpe-TR,BET
cmohon 2 &t 8¢ udi 8 snan. SE Jealndy WadeeNa,  LX BB
Bo WO R IR0 4 $SRe-TRUTT B, o GIRIO0E wowd 8 Lt JoUWmud s
SR0AT Lo F33, 1087 ( Bending ) I3, OF, IRG. 20

(b} B35 a0t 8 mm ZoEt L T ReRs, wueTdRNAT T, mRas deeadchd
@&ﬁé d"di wBndd: 20

ey e Rm s

TN ey
N S~ e
_f \ FED
AN ' T
[ I
) fo— 17 Orrer—
bsm tBO MR}

(c) 12 &0t LH%,00 adxed o Z0¢ URmnd), 0@ gparzasd ( Pretensioned )
2ach (Beam ) &, 8 3Rt-IRMint/OeR0TR LOGX  AWFIRI LIV
mokrg ok mHF DB, VOIROETy,  woklemhd.  degdeod  wyn R
130 &.80e.d A0 03 eof3n @k G LYy LONRERND.  my) TH0BTHRT
e FHEFPIROT WO 750 dne-Taun /e P und. mogars  RERR)
24 s2pe-IR,uTt/oce. 3 AR, Xomd, 2XITER ( Creep ) WiF, TyToRE
FRFTIOT won 15% 04T, mysont S8, €0y A Ny oI pualafidwhope
Toud e shoeed BRI JILOTTY, S0k, HOUWDT MrawE ranes:

16:4 x 108 mm 3.

20

[=499x10°mm* A=114x10mm?2 Z_ =

gt
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3. [4) Analyse the continuous beam shown in fig. by flexibility method and sketch
the bending moment diagram. I is constant. 20
/‘l’kﬂ}'m \ {,IUJ AJ\ DkN
P i 5 = 1 Bm

4 L M
e A D]

(h) - Determine the longitudinal moment capacity of the gantry of span 6 m. The

gantry girder consists of an ISMB 500 with ISMC 300 channel placed
svmmetrically on the compressive flange. Use fy = 250 N/mm °.

ISMB 500 : A

110-74 cm? ;1 = 45218:3 ecm*?;

ISMC 300 : A

45.64 cm 2 ; C,, =236cm; I, =3108 cm 20

(c] A beam carries a uniformly distributed service load ( including self weight ) of
38 kKN/m on a simply supported effective span of 7.0 m. The beam has a
rectangular cross-section of width 300 mm and total depth 700 mm. It is

reinforced with 4 nos. of 25 mm dia Fe ,,; steel throughout in tension at an

effective cover of 45 mm. Compute the load factor of safety. Concrete used
is M, 20
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(@ w8 LT ( Flexibility method ) 308y, LemiE ©P e ( Bending moment )
OHon WInd 2edALTed K32 HuE (dne¢d) ( Continuous beam ) Ty B ekd. 20

[2krvhm y bl
W i Bm él‘bkﬂ

T % A
e A —haDM g im ]

(b) 6 ot LTI M, 0300 WITTF TR IS FWRY, FFOA. M, 0 AEFo*
ISMC 300 deodrt ISMB 500 O mo&erss 33 007 weed Kanodcdnh <02 Todadeoay
@Beolrl. f, = 250 N/mm? &y, swIcdaens,

ISMB 500 : A

1§

11074 cm? ;1 = 452183 em*?;

ISMC 300 : A = 4564 cin 2 : C,, =236 cm ; I, =3108 cm 4. 20

(0) 0T XY Cam umdd o 7.0 Lot SA3,00 2ot BTERTTON LIDAT Bew
oUsRy  (X,o0007005) %60) 38 KN/m o dadoln won3d. o dadom
300 2.6 wrio 3, 700 .48 SYLONT 63 -inn I DL Pleia el Aolelatal
YTy, 45 Lo e, Lol L3R ( Tension ) 25 Lo.gse. 3oin Fe, 5 0% 4 Zoad, ok

ALOER00T MO, 0FTN TRERGMT. R0 R e Moty oF, <na. M,

Foodeis® rumcdoenTopl . 20

| Turn over

www.upscportal.com




UPSC|PORTAL

Downloaded from: http://www.upscportal.com

05/1 10

SECTION - B

4. (a) A jet of water from a 25 mm diameter nozzle is directed vertically upwards.
Assuming that the jet remains circular and neglecting any loss of energy, what
will be the diameter at a point 4 m above the nozzle, if the velocity with which
the jet leaves the nozzle is 12 m/s ? 20

(b) The water is flowing through a tapered pipe of length 100 m having diameters
0-6 m at the upper end and 0-3 m at the lower end, at the rate of 0:05 m3/s.
The pipe has a slope of 1 in 30. Find the pressure at the fower end if the
pressure at the higher level is 196-2 kN/m 2. 20

{c) Iffora two-dimensional potential flow, the velocity potential is given by
¢ = x(2y-1)
i) determine the velocity at the point P(4.5).
(i) determine also the value of stream function at P(4,5). ac

5. {a) A smooth two-dimensional flat plate is exposed to a wind velocity of 100 km
per hour. If lJaminar boundary layer exists upto a value of Reynolds number
equal to 3 x 10 5 find the maximum distance upto which laminar boundary
layer persists, and find its maximum thickness.

Assurme kinematic viscosity of air as 1.49 x 10"3m?/s. 20
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05 3.0 HOIRONLOT O TROTRE WO Qedx [t ( Jet ) TIY
©oLTNDNTN vl ABFEDITING. TTeOR) B, T0EOT, T odnRTie B4,00
SEJDSY ROFy AT Q0T LRAR, BEIOR ToEOY mEs Jenwy 12 m/s ©O0,
TIOTROT 4 Dot FedF ToIRROERIOT DI ? 20

0.05 m3/s ©ogd, 03 e Saded HOHY, =, 0-6 &t BeOR DOBY,
T, RO, 100 e w0ED 2,000 En,B0° FT° Dpol K TooE . o B¢
30 9§ 18 annc: oL D3 HOHE 196-2 s Re-Ro, b3 /aoe. 2
2.3 301 $adcd 0o 2.3 BT, B0BWECRD. 20

ARTADSIAADY { Two-dimensional potential ) ZRTIA, gt Oom Jerd FATATRS
6 = x{(2y-1)rT
() P{4,5)D0mosd, Senady, Qe
)y P(4,5)ad 300 Fosw ( Stream function ) FRO,EIY, XS AGFDA. 20

2,003 riosdt 100 &.a0e. 1T slertd, 20T S ,-Lw Xt 34, ( Flat plate ) o=,
Foud. UTEYL, MER0Z X0 ST, ot RmeAGE 3 x 105 wodhadnt
623,030 00 68, 2RO TETINT VO TROTIY 33, &0 TJF
gorte el

vl B s Zo,83c30 1-49 % 10 -3 m?/s AT 20T {TeRA. 20
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(b} A hydraulic jump forms at the downstream end of spiliway carrying
17.93 m 3/s discharge. If the depth before jump is 0-8 m, determine the
depth after the jump and energy loss. 20

{¢) A 2.5 m ship model was tested in fresh water [p = 1000 kg/ms) and

measurements indicated that there was a resistance of 45 N when the model]
was moved at 2 m/s. Work out the velocity of 40 m prototype. Also calculate

the force required to drive the prototype at this speed through sea water
(p=1025kg/m?) . 20
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13
2 I PREN guzz .
5 S0 SRFTREE B0, word 1793 m 3/s o, RESIL X
Eh] L e e MJ EAPVET] - - ‘ '3 20
30 TPt 27 0.8 Lot esrid, B0 B0 egfiny AEFCA.
80 &
' 5 Zbed Heytd o
Brerdod SIABORT [ p = 1000 kg/m > ] B3, REORD, SJoeg T B
2.5 8. ChREES 3

-]

;“' by " ij }-.:-szj E-szs i‘ i.-'a] iz \:;SE ‘) == l(}z!l zmd f\de& bﬁ é'i
w [ C‘.»Je T u ( kg/m )
J \.J Ed .'J

a 20
Beng =T SRTIT :% =ert demartss poSd I® JONA.

T,
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SECTION -C

6. {a) In a consolidated undrained triaxial test, the following results were obtained.

Draw Mohr's circles and determine the strength parameters. 20
Cell pressure ( kN/m ? ) 100 200 400
Deviator stress at failure { kN/m 2) 310 4980 840

(b) Two plate load tests were performed at a site with plates of two sizes. The

following are the results.

Size of the footing Load for a settlement of 20 mm
0-3mx03m 32 kN
06mx0-6m 95 kN

Calculate the size of the foundation ( square shape ) required to transmit a load
of 1350 kN with 20 mm settlement. 20

(e}  The soil profile at a site consists of clay of unconfined compressive strength of _
130 kKN/m 2 extending to a great depth. A raft foundation is to be installed to
support a building of total weight 80 MN. The plan area of the building is
40 m x 16 m. The raft is to be placed at a d'epth of 3 m below ground level.
There is a provision for basement floor. Determine the factor of safety against
shear faflure if the unit weight of clay is 19 kN/m 3. 20

7. (@ A precast, concrete pile of diameter 40 cm is to be installed by driving in a
deep deposit of clay having an unconfined compressive strength of 70 kN/m 2.
The adhesion factor can be taken as 0-8. The pile is to carry a load of 400 kN
with a factor of safety of 3. Determine the required length of the pile. 24
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(a)

{b)

(c)

(@)

Ftvr o B

HOEOAE BTTTLT §-HE Zoed o0 88 AT POTVOIND FRreatnd B, SRR

T, IE, SPOWD TB), T, TyUOTT, NEEDA. 20
83 .33 (kN/m?) 100 200 400
Szent 8 sues 2w (kN/m?) 310 490 840

a8y 3803 (Plate ) tos Soed vy, QU A7 3 odeolrt woms @Ue3nd,
sl TN, 8 ESRSINY: B0 FOToYME:

oon ool 20 Q05068 8Zr0F [0
0-3 &t x 0-3 k. 32 kN
0-6 ot x 0-6 8. 95 kN

20 Qo.000. RwroHctedR 1350 kN 100 mnn Bemn samoe (WFnmnd)
By, €8, WRG. 20

sGnpde B Bxng Seis o adend, 130 Fdne-aR, BT /o 2 R T

i

Zo2BT MINEFE DT 0ABIT I, RS Elatalely &:x_ﬁsmﬁd. 80 MN ©
2.b2), 38T 2,008 A, LB0LTIN 2,00 T, T, SOTICRTN, 90Ty LR TEIENT.
UEag oleed Zdesw) 40 oot x 16 oe. FAomw S Len 3 ot B8¢TE
oo, Ry 3.8 3oulemnd. sClser® 398, wom: ewmE <d. EARTORA IR L
308 19 sdne-Ra,uaT/a. 3 und eaceddod (Shear) agon atd, xod,
Prgs, need SnG. 20

40 RBo.80¢. 59, BT 2.0T Zpnredd modees IO BERTT ToDETTo BT, F
70 sne-BR,BT /ove. 2 ® e n womh YT Y EINT Feort son: 32
SInEUemAd. wrons g ( Adhesion factor ) 0-8 a0t oy I SO
%oEy, B8 3 O o3t 400 kN & (RO, F0ENE. DO 6uB,E Yo BTy, need
TR, 20
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(b) A circular well of external diameter 5 m is used as foundation for a bridge pier
in a sandy stratum. The submerged unit weight and the angle of shearing
resistance of the sand are 10 kN/m?3 and 30° respectively., The well is
subjected to a horizontal force of 500 kN and a total moment of 5000 kN.m at
the scour level. The depth of well below the scour level is 12 m. Assuming the
well to be light, check the lateral stability of the well. Adopt a factor of
safety of 2. 20

(¢} A cantilever retaining wall 7 m high retains sand, The void ratio, angle of
internal friction and specific gravity of solids of the sand are 0-5, 30° and 2.7
respectively. Using Rankine's theory, determine the active earth pressure at

' the base when the backfil] is (i) dry (i) saturated (i) submerged. 20
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(b) wT x5, LeIFHD 2,037 Teedwh AT T & D L. SR, 8,39, 5008 5.

(c)

Do amE ( Submerged ) FNRT IRt I, YICHTR BT EENEE
10 kKN/m 3 @@, 30° =g, wodes 500 kN T 8,00 e T, 830K K00 e
5000 KN.m & 2,833, uDnrrg P2 srntoend. 83088 %00 gt a0l eS¢
12 o6, SRR, HOCH H£03 Brd [RILC Q0T WILA wOo EF A TIRE
S0 EROND. KOty PEED 2 Q0T3S EFCW0. 20

7 fot. 23,00 73,00=0" KT 18 Rpeddcdd) shosdny, THem s Snaderang. Toed
DR 08, s ( Void ratio ), 50308 DEeE i, Tealed, Torg 3 gEimh 0-5.
30° &3y, 2-7 @AY, T304 Zateoh B BARCNY R FRGD 0338, 0N
0 o5, (1) %, w8, () THE ( Submerged ) ST MEsk FRE. 20
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CIVIL ENGINEERING
Paper II
Lune 3 Hours | [ Maximum Marks : 300
INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified ( English or
Kannada ) in the Admission Ticket issued to you, which must be
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
written in a medium other than that specified in the Admission
Ticket.

Candidates should select any two Parts and attempt five questions
in all taking at least two questions ( including the compulsory
question ) from each Part selected.

The number of marks carried by each question is indicated at the
end of the question.

If any data is considered insufficient, assume suitable value and
indicate the same clearly.

ITlustrate your answers, where possible, with sketches and tabular

computations.

SN s B @ee, 0B XRURnY T URmio3onny & I3 Iydck daRod jund,

ToEeRh.
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!l PART - A

( Building Construction )

Question No. 1 is compulsory.

i |.  Answer any three subdivisions :

(@) Describe the manufacture of portiand cement by wet process with a flow
diagram. 20

(b) What is Pointing ? Explain the various type of pointing with neat sketches. 20

() Discuss the uses, advantages and lypes of polymer concrete. In what

proportion they are recommended for preparing mortar and concrete. 20

(d) Work out the quantity of steel required for i standard lintel and sunshade of 2

m length. 20

2. (a) Draw a vertical section of a wall ol a two-storeyed building and name the
different building components used and their detailing, 30

(b} Write short notes on
(i Raking bond
{iiy Linoleum flooring

(ilj) Curtain wall. 30
3. (a) What precautions are to be observed in order to promote good bond between
cement matrix and steel reinforcement near seashore localities. 15

(b) Briefly explain :
() Admixtures
() Vacuum concrete
{ii) Quality control. 30

() What are the properties enhancing the strength and durability of concrete
mix ? 15
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(88,8 AnRe )

T¥ 1 833 00AI .

1. 8 SUNT CIRRINE0R Soch 308

(@

(b)

(o)

(d)

{b)

3. (a)

(b)

(c}

LR, 00 AStoNRy, UG B ( Wet process ) B8, BERORTTRY, 1.oB> ZimE

desnusddnolnt QoA 20
¢ (Pointing) oomtexy ?  sommen owmdedolochrt OF  Oedod Ll
( Pointing ) N¥xY QO 20

IOROT ToodR eomcdeenine, T[odeenIned I, JFNE, WuFr. 30
FOR0MoHE)  GRT  SDINIRY, TRWFOT B, AT0BITY,  WIRL  BIOT

ZReThacd ? 20

2 e, BT LomH HTREF Houer S, Rechrerncdrt ( Sunshade ) demonc@ 4200

TORRETR, SH,LRODOE FoRLRWL. 20

2,003 QO0M BB BB .05 rleetdod aREYFE0 NS, Sud SRk T3y, 578,

ey QTONYT, Y. 30

& fRSIHnert o T Ldowd:

(i) o son® s

) Odeedoo p edor®

(it) ozt et 30

BTG, $0TTH B INY B0 A0 SR, T T, 40° JROTAY IR wod s

B0 W oD LoFEIEE, nEbATLsnRs SwosndneeRs ? 15

Xod T oA DEOA

() LRI

(i) RITFZ TRodees®

(i) 7oeed> ROVOZD 30

TO0LLTT QIBFT TOTHG,E 303, LTovdoRy, WRFARE Nirowy, N ? 15
{ Turn over
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4. ) What is meant by shoring ? Describe briefly the various types of shoring wil

ncat sketches, 2
(b} Distinguish between the following : l

{ii  Hollow blocks and perforated bricks

(i) King closer and Queen closer

(i) Enamel paints and Plastic paints,

(c) Explain with sketches the types of floor you will recommend for the dancin

hall, 2
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5 0s8/n
i i ieoE (Shoring ) oot sgede 7 demtucs Wddachn Ldg feetd tnogs
( Shoring ) nYay, Zod & moR Lm0, 25
() 8 SYNRTYNYRy, =, 33, K008 L5
() ovy, i S, af3 <unt
() dore 85 exof iz, 808 4 exO*
(M) ST Foernieh T, Ty} F° Ao

€] SFZ0NREN ey dFUEY [T donioew ( Floor ) ny  LEnYS; TeBdisn
Lk fatololaly Btk 20
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6
PART - B
{ Transportation Engineering }

Question No. b is compulsory.

5 Answer any three subdivisions :

{a}

(b)

(©

(d}

(b)

Draw the typical cross-section of a permanent way on embankment [or a
B.G. track and enumerate the requirement of an ideal track. 20

What is future scope of concrete sleepers on Indian Railways ? Discuss briefly
the planning being done for production of concrete sleepers in Indian
Rallways. 20

Explain the terms : 20
@ Track modulus

() Coning of wheels

(iiiy Roaring rails

(iv) Wheel base.

Determine the optimum thickness of stone ballast required below the sleepers
when the sleepers density 1s N + 7. What will lappen to the track behaviour if
the sleepers density is increased or decreased ? 20

What are the maximum permissible values of super-elevation in India for B.G.,
M.G. and N.G. ?

A curve of 6° is situated in an M.G. yard. Find out the amount of equilibrium
cant, if the speed is restricted to 32 kmph. 30

Calculate the principal dimensions required to connect a parallel siiding to a
main line with the help of a 1 in 81 turn-out, spacing between these BG

parallel tracks being 6mC/Cforalin 8% crossing. The detailed dimensions

are as follows : 30
() Theoretical length of switch rail — 4950 mm

(i} Actual length of switch rail — 4725 mm

(i) Heel divergence — 136 mm

(v} Distance between end of switch and stockyard — 840 mm

(v} Distance between TNC and the first distance block
( tangent point ) at the toe of the crossing — 864 mm
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EATh D! o SR
( TR onodbone )
JE 5 5 COTALID.
5. 81 89N GIRTTSRe Sveck (V30N

(a)  eomEny @O Lo WTTRA LD TEE L TyORd URDTR, JoUERY
( Typical cross-section ) Tudd &3, womd ondr i3 88 GNE,@sy 803 rieod

Tk, 20

(b)  eoseod died.od e B 080 4 eTOTY Oe Ludd eBTeRy ? yROsecDd Yo
TR0 R eBONY OZY TN TRA0T cdeendnivTy HOZ Kod I N Witk 20

(c) & SUNIYrivy HmoA: 20
) @, eees ( Modulus )
() s8R Bolode¥oed ( Coning )
() rzmeae deon
(v} o8 Do

> (d AeHoTne momdeds N + 7 =oy R, 430y 8ot wouems o) oy e (| Stone
1 ballast ) =g 3 Xu@p@)é { Optimum thickness ) o), DY 0. 3 eTONY xworgdaln
0 BYATN ST ¥aD SRamN 1y, 1 IIFI HTHIY ? 20
6. (a} B.G., M.G. &3, N.G. et ozné, WBR,t3y 30 [ Super-elevation ) 3,08
woNemTrEr Ty 7
n 2ot M.G. wonromd), 6° 0% TSIy, ISosenAd. @ens®y 32 kmph A
0 RLFORABE, %, &T% b ( Equilibrium cant ) #6388, 0@ R000. 30
a (b)  BG X&Sn030 53, 0% 6005y 6 m C/C whiled 8 5 abd, 1 wogaba Kamohreonn
G .00 BZR030 XWres ( Sliding ) SFy, Snd, S5 doenrey Berrdd ImN
ns &43ndx, (Dimensions ) &4, SR&. 0.0 85 8¢, 1 Xoanosx ( Crossing ) LFCHE
30 ©¥3neh 8 SuhTos: 30
O 22 ors A 088 o, — 4950 fo.0e
{t) 3¢ QTR N8 g — 4725 .80,
(i) ee vTXC ( Heel divergence ) — 136 &o.dwe.
(v} 2,05° 203, T o€ Tyorieen oY S o oI —  B40 &o.ase.
(V) Xomoosd e 8 TNC 333, dedede voss-rus
(X3 woBy)NG BT BRT — 864 Qoo
[ Turn over

www.upscportal.com | |




e

UPSC|PORTAL

Downloaded from: http://www.upscportal.com

05/11 8
7. (@ Give sketches of the following :

(il  Routing signal

{i} Coloured light signal

(iii) Compensator

(iv) Stop signal

{v} Warner signal.

Why and where each marking is provided ? 30

(b) Briefly explain the classification system for urban highway in our'country. 30

8. (@) Draw a typical layout of a pedestrian marking as per Indian practice. 20

{(b)  The following table gives the flows in the arms of an intersection where a two
phase signal is to be designed :

Arm Flow { vehicle/hour }

North 4000

South 3800

East 1000

West 900
Determine the proportion of dimensions of the approach and the green time
for the two phases. 10

(¢} Draw a neat sketch of the following pavement joints : 30

{i ' Dummy groove contraction joint

(i}  Pre-formed strip contraction joint
{iil Dowelled joint
(ivi Keyed construction joint

(v) Ribbon joint.
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7. (a)
b)
B. {a)
(b}

{c)

9 05/11

& fenagnen deaden B3nds;, dna:

i} ssorvesepniede® xeded ( Routing signal )

(i) Srdrecds TouB xKoted ( Coloured light signal )

(ii} 89208 ( Compensator )

tv) Qo333 xoded ( Stop signal }

(v) aosd noded ( Wamer signal )

8 T30d0md W 0T, CIRE BOIFR W, of), st s ? 30
T, CeBnd 7 Ino Boyy Ony SNeesoe B0 SoR), Xod “a;mh' Eatate 30

LoD SRR FJIT 2,003 Temrd Kodess wyled epayX ( Typical layout )
e, v Sna. 20
203> %00 ( Phases } odedsy epsdamun (Designed ) 2ot & end hwnvd,
{ Arms ) BOWOX[YBRY, WA dpey Frd) Earond:

g2 worsudt (soma/niosd )
33 4000
8,09 3800
e 1000
LY 900

20R> #nne ( Phases ] ¢dnd (Dimensions ) 9h@dn ounay @8, ©GF
genady, ( Green time ) &, &FA. 10
B85 89N g3 deedAcd ( Pavemnent joints ) &G Semtests sy dutd. 30
f) @:9%033 dnedd Kogxdd deedd { Dummy groove contraction joint }

(i) TPTFoWI 2ded TR Bo8iB tloedR ( Pre-formed strip contraction joint )
(i) Do, B

(ivi ®ozec3 { Keyed ) aznees odnesd

(v) Oy Beees

| Turn over
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PART - C

1

( Water Resources and Irrigation Engineering )

Question No. 9 is compulsory.

g. Answer any three subsidivions :

fa) The isohyets for annual rainfall over a catchment were drawn. The areas of
strips between isohyets are indicated below. Find the average ‘depth of annual

y precipitation over the basin. 20
8

b Isohyets cm 9-10 10-11 11-12 12-13 13-14 14-15
Area between Isohyets  sq.km 28 76 i10 98 80 10

(b) What are the factors on which the rate of silting of an impounding reservoir
depends ? Discuss the principal measures that should be undertaken to
control the inflow sediment to an impounding reservolr. 20

(c) What are the ill effects of waterlogging ? Describe various methods adopted as
anti-waterlogging measures. 20

(d} What is a metering flume ? How does it help in measuring the discharge of a

canal ? Describe briefly the different types of such flumes. 20

10. {(a) What is meant by an 'energy dissipator’ ? Discuss the various methods used
for energy dissipation below spillways. 20

(b) Explain in detail the various modes of failure of a gravity dam. 15

(c) What is canal fall ? Why are canal falls constructed in a canal system ? Design
the size and number of notches required for a canal fall with the following

details : 25
Full supply discharge = 20 cumecs
Bed width = 14m

Full supply depth 1-:9 m.

i
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NN - A
( RedR ZomRR, Lrieh TE, HeTORD F0Ro1oONS )
4 9 oo OTNNED,
; 9. 81 BYNINUE, CIRTLRTITD Sned Gud Ok

| : (@)  w.om: waeEd ( Catchment ) 2603 SHendd), Wy Sead Bas=y nes ( Isohyets )
: USTOINT. B MY IRAT B, 00Ty, 89 2ee0rewAd. 4,635 ( Basin ) 3388

Toary 8 6B KodredBod ( Precipitation ) XooX0 &Sy Borblacwo. 20
TS0y 1160 Lo, e, 9-10 10-11 11-12 | 12-13 13-14 | 14-15
Ty 116 BT D4, 008 248,508 28 76 110 98 80 10
1

] b) 2.0 &[G, ool ( Impounding reservolr } TpaE ( Silting ) T0T 2O
} moosnvvd ( Factors ) 7 womdh BT, BwOVBODE, voFirm &weRsY, ( Inflow

sediment ) 3rizodey tdemns Zand IRTINETy ( Measures ) 5103 w3duira. 20

L]
) () wWonxIm (Waterlogging ) X 0BTy 7 BoudIgradntd comohne:i
BTOXIT DG 0ed0DH DFVRTTRY, HFOR. 20

L]
\ d) ‘TRDN oTTws ondes 7 wom Fendedd), LRerRRYns v ar Bl
| ! XEehTIrd B ? 20

il
0 10. () '8, §,00m08’ 2o wmrdey 7 R T Smncny $¢AT B8 Reent bl fa ol
NTOIREATLT DT DedoD [T Ny, B0 e, 20

N
(b) .00 (T3 orfgL! 2 ( Gravity dam ) agon 203 Dednds;, Lo 392, 15

1]
(c) =vd Zand ( Canal fall ) comdes: 7 Fowo T 3008, Toe WE3nvay alorxswyded ?
. 8 80 BoLOT HTONYRON Lot MY YIMIMN READT TERe
Besy MYy, ( Notches ) &89 ( Design ): 25

Fprar Trseed 8,088 { Fuil supply discharge ) 20 8,387

30 eno ( Bed width ) = 14 &ee
TroF JITood ¢ = 1.9 Joe.

[ Tarn ovey
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11.

12,

(a)

(b)

(c)

12

A well with a radius of 0-5m completely penetrates an unconfined aquifer with
coefficient of permeability of 1:33 m/hour with the height of water table above
the bottom of the équifer being 45 m. The well is pumped so that the water
level in the well remains 35 m above the bottom of the well. Assuming that
pumping has essentially no effect on the water table at a distance of 300 m
from the well, determine the steady state well discharge. 30

Explain the method of determining the coefficient of transmissibility of a
confined aquifer by pumping out test. 15

Explain with neat sketches the different types of spurs which are used for

 controlling and training of rivers. 15

{a}

(b}

What is meant by canal lining ? What are its advantages ? Design a trapezoidal

lined channel to carry a discharge of 350 cumecs at a slope of 1 in 5000. The
side slope of the channel may be takenas 1 V, : 1. The Manning's roughness

coefficient is 0-015. Assume limiting velocity in the channel as 2 m/sec. 30
Write short notes on @ 30
(i}  Drip irrigation method

(i) Syphon aqueduct

(i) Spillway gates.
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11. (@ 05 &6 &%, womd weded 1-33 m/hour & mdnss @ remsestiecin s
meT §,00 39007 45 Lot 2308 mox0 ( Water table ) Baodrt woms 8T00T,
RO X OTTY, Xogpnrman edddeor: RN, oo IPhoT s LT
snmnen 35 oo woiRod Areadacd Dot IRECALIE. acher 300 &t
DATE weX on e SoTTOHOT R DO LUTOL PO DA LNed 3 T~

Ty, 00 HBLFHODY, JFFCA. 30
(b) Sodon® Bex® F[oey B0l .00 XIALWNE ok 30T { Confined aquifer )
TOECR BT MOFFOETE;, AORLAT FHRETY wIbA. 15

(¢} &oBod3 =8, XowRiE sonemmA ( Controlling and training rivers ) g0@odeehxss
HNT LoD FUTAYEY, BOTET BaTTelcdpolrt LT0A. 15

12. fa) e 830 ( Canal lining ) Sond eardal 7 o0 SdsuInda 7 500034, 1 0
LOTy weedRE 350 34,0 SEwEHcDy BOMNE Ambocwdedecs  wekiid
( Trapezoidal lined channel ) 2277 SR8, &Ik g, aRios;y 1V, 1 1 acm

&

Ry B, TRYONT U, Fo MirFeos ( Roughness coefficient ) 0-015 eAz3.

Tokodohd) 3 Herllododdy, 2 m/sec. aots Iriciing. 30
| (b) & nTPRen o LBEL Lichd: 30

(i) 2R 2eowd Ses ( Drip irrigation method )
(i) RT woE (Aqueduct)
(iif) o8 o ma,one ( Spillway gates )

{ Turn over
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PART - D
( Env. Engg. )
Question No. 13 is compulsory.
13. Answer any three subdivisions :
(a} What do you mean by standards for potable water ? Give its importance. 20

(b) The following observations were made on a 300 mm diameter unconfined
aquifer well :

{ii intial water table level + 50-00 m

I

(i) rate of pumping ( constant } 1750 litre /minute
Water table level during constant pumping
(i} at 30 m away observation well = 475 m

48.75 m.

(iv) at 50 m away observation well

Determine (a} the radius of circle of influence (b) the coefficient of

transmissibility of the aquifer. 20

(c) What is composting ? Explain Windrow's composting. 20

{d) Compare the conservancy and waterborne system of waste disposal. 20

14. ({(a} Differentiate the following : 30

() Coagulation and flocculation
{i)y BOD and COD
(iiif Aerobic and anaerobic processes.

b) Design the pumping main and find the power requirement of the pump for the

following : 30
Population = 1 lakh
Rate of water supply = 150 1 ped
Length of conveyance = 200 m
Level difference between the source and reservoir = 36 m
Peak factor = 1-5
Maximum velocity permissible = 24 m/s
Normal operation of pump = 12 hours/day
Efficlency of pump = 85%
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Fen - &
( BoInr=trdeodd Roz3RC0oN* )
Y xozd, 13 vay chand.
13. & #ASPYndd) wniycnson EneVolol LN KR

(@ B:G0dne RedmaN BReoneh S0U0 BEFHGD ? BR0 RN, INGR ek, 20
4
(b) oz 300 mm SALDT LTOUE ROTLIT QDG 8 ESASTNYIY
gtaiSforiial
) TONIT ROX,T 0Ly, =  + 5000 m

1750 Sewdo® /4doz®

(i) WowWIW ( Pumping ) =8 (3,0)
A0 BoBITE TFNB[E, [OX,T Tk,

() g o i 30 m ZRTRE, = 47.5m

(v g 0 20Q0OT 50 m BRCTE, = 4875 m,
(a) Zrmowts FBB 42, (b) LOTLX, B TBowRTE §,medon remofasy, RoRLL. 20
: (€} &8s ( Composting ) Q000 7 Q0BRLS QOBHOTTY, HTOA. 20
! d) oa:dy, ([es,F) 2m,0rees { Waste disposal ) Xox,0ed ahd), asngaeey {Waterborne)
B3 Soddy, BredA. 20
14. (a) 8 8SNIPNYRy, I, J]ESRA: 30

@ =o0os &2, vweers ( Coagulation and flocculation )
(i} BOD =3, COD
(if) TECITELZ X, TOLCLI FYried
(b) &0, WomR (Pumping ) S, WS Ik @), &1 SYNS LTOE, WD INEL e

Bs, ( Power ) 38,8303, %, Tnb: 30
WRROL, = 1 o8,
fech XOLITHEE TT = 150 { ped
mnEbod g, = 200 e,
TIRY T, BRBODT #BT 20T o I,3,% = 36 foe.
ST romsecE = 1.5
0% Jen vRRes = 24 m/s
TOLT TITRT, Jrrewd =  DRY, 12 now
Joud w2 = 85%
| Turn over
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15. (a) Determine the dimensions of a set of rapid sand filters for treating water
supplied to a town with a population of 10,00,000 at an average water supply

of 200 1 ped. 30
{b) Compare the high rate and standard rate trickling filters. 30

16. Write shortl notes on

(a) Fluctuations in demand. 15
(b) Roughing filters. 15
{c) Street inlets 15
(d) Activated sludge process. 15
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15. (@ 10,00,000 BWEKO,RT SO0 ajtswmfé 200 ! ped TR0, ATl ML
SnEen, [eon dedpeEunT SRET 2,00 T T 2R, 08 zmauenn [ Ser ol
rapid sand filters ) &aR-Lm3,% ( Dimensions ) n&), AL A. 30
(b} evg, B0 D, esaBe 00 ma&%eoﬂ:- oz, oxgnyRy, { Trickling filters } ®RLLA. 30
16. & genaynen o L5 ocnd:
3 (@) leRdond S &R 0IND 15
b} =R az,008 ( Roughing filters ) 15
(¢} Roenie wo3d 3ned ( Street inlets ) 15
(d) ezT|os em%ebs B 15
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