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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in two SECTIONS and printed both in HINDI and in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. I and 5 are compulsory and out of the remaining, THREE are to be attempted choosing at least
ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given for
answers written in @ medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the question itself.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempis of questions shall be counted in chronological order. Unless struck off, attempt of a question shall be
counted even if attempted partly. Any page or portion of the page left blank in the answer book must be clearly
struck off. :
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Q1. (a)

(b)

(c)

(d)

(e)

(a)

(b)

Wus A
SECTION A

(i) e (W)%?émﬁmw'wg?qama-wml
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(v) % i Td e
@@ﬁﬁﬁ(ﬁﬁﬁﬂ)@mﬁﬁﬁéﬁwmrﬁaﬁmm:

0-860, 0-785, 0-660, 1-760, 1-990, 0-665, 0-650 T 0-620

uEE R diE g died el % gvE TanG TR TR | 3Tf~dH
raaiep et fag T o et @i ae 13000 HHeT o | et arfwel &l
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@H@%%ﬁ%@ﬁ(mﬁé)ﬁﬁéﬁﬁﬁa@g@gﬁﬁ%@ﬁﬁq&a
HHARY |
1) What do you understand by rubble masonry block ? Show a
cross-section.

{ii) What kind of special attention is necessary for maturing concrete
made with fly ash cement as per BIS codal provision ?

Define ‘Sinking fund’ with respect to an equipment. If the cost of
equipment is ¥ 15 lakhs and scrap value after useful life of 8 years is

F 3 lakhs, calculate the annual sinking fund if the applicable rate of

annual interest is 10%. There is no escalation of cost.
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2.

(c)

© (d)

(e)

(a)

Write short explanatory notes giving sketch, if necessary, with respect to
Railway track :

(1) Marshalling yard
(i1) Turn-table
(ii1) Fish plates and fish bolts

(iv) Check rails and guard rails

The following consecutive readings, in metres, were taken by a dumpy
level :

0-860, 0-785, 0-660, 1-760, 1-990, 0-665, 0-650 and 0-620

The instrument was shifted after 3™ and 5% readings. The last reading

was on the bench mark whose reduced level was 130-00 metres. Book
the above data in a proper tabular form and compute the reduced levels
of other points using rise and fall method. Apply the usual arithmetic
check.

Explain with sketches the salient factors controlling the alignment of a
road.

U JRANHT § G BRamhed P, Q, R, S, X, Y @ Z B | 3% 3T aul
s7afy TerferRaa gmof # fegm o 2

TFI ﬁwmamanij P fgba:fd
YA |
12 18 9 12 -
Q 17 6 10 _ P
R 8 4 6 P
S 26 4 | 17 QR
X 91 10 14 Q
Y 14 8 11 S, X
Z 10 6 8 S
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@) A (d) Sile Sy |
(i)~ ShIfeh 99 qWIISQ a0 Seantyra yof gaw w1 futor $ifs |
Gii) AT Halfes swifas 99 7ra Shifsy |
Gv)  ufrsen &t 58 T & QUM <t wifderar @ar & 2 wif¥esar Toret (Z) i
Aol & WTReRdT UshETdq: 1Aty & dehdl 3 |
Z 10 | 15 | 20 | 255 | 30
sl | 84.13 | 93-32 | 97-72 | 99-38 | 9987

(b) I THR % Ic@HAl hl U gaENGId ScafAl % wT @™ B 2 T
gifeiaal # 3w e (Afee) 6 e Fae (HOE) aifus wa by s
€ ? Ul Fee (HOE) % fafta wiml =6t T +3d gU T e em@
S15Y. | Hare (HOE) & 31f¥es =21 &l ywifad s arel ienl &l gefleg

=hifem |

(a) A project consists of seven activities P, Q, R, S, X, Y and Z. Their
sequence and duration is shown in the following table :

" Duration in weeks Immediate
Activity YT S :
Pessimistic | Optimistic | Most likely | Predecessor
P 18 9 12 —
Q 17 6 10 P
R 8 4 6 P
S 26 14 17 Q,R
X 21 10 14 Q
T 14 8 11 S, X
Z 10 6 8 S
(1) Draw the Network diagram.
(ii) Show the critical path and determine the expected completion
time.

(1i1) Find the next most critical path.

(iv) What is the probability of the project being completed in
58 days ? Probability may be linearly interpolated from the table
of probability factors (Z).

Z 1:0 1:5 20 2-5 3-0
Probability | 84-13 | 93-32 | 97-72 | 99-38 | 99-87

30
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(b)

3. (a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

What are the advantages of Hydraulic Excavators over other types of
excavators ? Under what conditions should a HOE be preferred over a
front shovel ? Draw a schematic sketch illustrating various parts of a

typical HOE. List the factors affecting the economical choice of a HOE.

&z d darl f FaE & st (o) &1 wwifem & I &
FH-H A 8 2 1.S. HIE & FEn Afwer (fesmsa) i fafy =1 ws =iew
feramor ifSe |

e e § srfufieer % w9 A SUgw Tgos AW % FHHHE GF
! FdTd Y 3! =l <hIT |

T g0 o 3ev¥ Faid §T Heh Yl hl IuFhal < (Ui % forg fafim
alequri ! H&lv § HHEsy |

18 m =TS I He A 91 12 m =lers 61 TS B & wushoiE whesdd «
AR Sohdl TR S 8 | Hesh A T US%H B & Ucdsh oA (49) @ g
ATATITE T Tid €Ul Ferdl SHTel goTe shH3l: 275 A1 225 8 | Hgeh A T TSk
B & fore Sums (uge) <t il swel: 55 @91 40 kmph & | ATARTd Hehdl b
gaa-futor =1 sifimrerm (fesmea) ST |

Teh A% Ty Urat 3af 4 Tekvg qon Uges B o fofg 3 deve S |

What are the factors affecting design of brick masonry walls ? Give a

brief account of the method of design as per L.S. codes.

Name and discuss at least three advantages of adding appropriate

polymer as admixture in cement concrete.

Explain briefly the various tests for judging the suitability of Road

stones giving objectives of each test.

Traffic signals are to be installed on a right angled intersection with
Road A, 18 m wide and Road B, 12 m wide. The heaviest volumes of
traffic per hour for each lane of Road A and Road B are 275 and 225
respectively. The approach speeds are 55 and 40 kmph for Road A and

Road B respectively. Design the timings of traffic signals.

Take amber period for Road A as 4 seconds and for Road B as 3 seconds.
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Q4. (a) e wshie Hien o Fmfo & fofie = 1 ool hifsg | FHshiec Sfem 7 et

(SaTgeR) 1 AT ANATE (@TeRT) LT |

() il (Sumee) #= dd B 2 Yo el # fidh ol vy B St 2 2 vy A
fafirr vl w @8y § fafaw | gagamy 9 yeer ) it = deo ==
H1EITH 3 ?

© @

(i1)

T T U T Th 300 m T Ii=ag 1@ AB a9t BleTd W
102-3 mm AT ST B | BEIE W U Hedr ofa off fomt ot 7
e famgeti @ wfafers & et ofer & 9o 9 AW @ =t 75 gl
SOHRL: 70 mm dUT 80mmW§TI§|EﬂWW3ﬁHHEFW553m$T|
R 61 S=1E wra hIfT | £ = 152-4 mm ST |

60 kmph % YRS 9T & T g (FS) W SW 0 F9T T T
FT dEH s A W b 9, IH ed@ & 9 IH IR o o
STd §Y % T Y T4 qe 1 AT 9 m A gt T Hal @ | A
TEAT qAT FHlsH o &= G907 oMk 0-4 B, < Tfawa eaH #4712 ?

(a) Describe the various steps in the construction of a cement concrete

pavefnent. Show the general layout of joints in concrete pavement.

(b) What is ballast ? Why is ballast used in Railway track ? Write briefly on
different types of ballast used. Why is it necessary to replace stone

ballast from time to time ?

(0 @

(ii)

{A-BRL-M-DJFB |

A section line AB 300 m long on a flat terrain measures
102-3 mm on the vertical photograph. A Radio tower also appears
on the photograph. The distance measured from the principal
points to the image of the bottom and top of the Radio tower are
found to be 70 mm and 80 mm respectively. The average
elevation of the terrain was 5563 m. Determine the height of the

tower. Take f = 152-4 mm.

The driver of a vehicle travelling at an initial speed of 60 kmph
up a grade requires 9 m less to stop after he applies the brakes
than a driver travelling at the same initial speed down the same
grade. If the coefficient of friction, between the tyres and the

pavement is 0-4, what is the percent grade ?
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5. (a)

(b)

(c)

(d)

(e)

(a)

(b)

{c)

(d)

w s B

SECTION B

SATIE T STTEEA o ATehal- i o TIfE U™ iedr 8§ 2 SARE ° g
ST B ] WIBTSd i 2ol o U Ush IreUsh (@1 s |

U7 oa F e ¥ =7 dieqd R, g9es | Tty et qen et w6
<A1 BY Tk He 1d (Te]) Frefges <1 sqawen 3@ Sy |

TE H TNE TH Gy () & FHEAgaTg 6l Wh b F9d (I AT S
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HftEromd 99 gL e 9w & Afifafed w6 SeeE ¥ www Said
forepe A a19ms 3 SRifAfY 1 9aY ¥ wHEmsy |

=1 uel =t ufenfya S .
()  fEd A (HEw)
Gi)  HAdd (Hler)

Gii)  TdA-sTaEr (Ha)

T Aot (dedl) S sifired % fg qehema faf wwemsy | 59 &ty 6
AT HIEAT 8 2

What are the different approaches for estimating sedimentation in

Reservoirs ? Draw a typical sketch to show the profile of silt deposition

in Reservoir. : 10

Explain what is meant by filtration for drinking water. Draw a
schematic diagram of a slow sand filter showing inlet, outlet and other

components. 10

Write briefly on the suitable river training measures to be adopted for

the protection of upstream side of a barrage during flood time. 10

Explain briefly the procedure to be followed in developing a unit
hydrograph from the recorded flood hydrograph of a stream, stating the

assumptions. 10
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(e)  Define the following terms :
(1) Sewage
(i1) Sewers
(iii)  Sewerage

Explain the Rational method for the design of storm sewers. What are
the disadvantages of this method ? 10

Q6. (a) Tr=fafed =1 @azmse
(1) Hreg-fase: e 89
(i) M 9§l & FRER Hd

fyfirm saRel ¥ fou aufordt Rym w dfha auf f9 gEiag ® | srfaean
a1 — afy g% sy | sk ol yHfa W fowoft e |

fime # ot | e d | oA
0 0 40 5-23
5 0-15 45 5-64
10 0-38 50 6-05
15 1-78 60 6-86
20 3-05 80 8-71
25 3-86 100 10-54
30 4-32 120 11-05

35 4-83

b s el ¥ Fefafe i gee i
(i) STt STIuRh gadT S Sl feraTor qat
() o7 YUSHUT Sl SH ITHNT ST S&ar
@%ﬁﬁwaﬁwamﬁ-wmlsmﬂm%amn@mmlm
g S Suerey T H1 50% rEwla war 8 a9 12 vee & f&fEm fea
ST | T IUNNT I € 4 mm /T B den el i el et @
af &7 SAfe 2Ean 50% €), df fimrg g Y e s i |
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() Treafeafaa sifireee afeq smfite s« s9=R & fou ws gamenr Sa-fees

e e 2 = 100 m? / & |

e e % gvar gie fe .iEl = 160 mg/lit
frefefiaa ameve afkd faies sifirmfcua foran ST 2

eI 9T = 2 m3/m?/ e

9 WA = 0-15 ke 5-fc7 €271 2. 9@ wfq m? ufd &

(a)  Explain the following :
(i) Meteorologically homogeneous areas

(11) Recurrence interval of rain-storm

The accumulated rainfalls at a raingauge station for various durations
are listed below. Construct maximum intensity —duration curve.

Comment on the nature of curve.

Time in | Accumulated | Timein | Accumulated
minutes | Rainfall in cm | minutes | Rainfall in cm
0 0 40 5.-93
5 0-15 45 5-64
10 0-38 50 6:05
15 1-78 60 6-86
20 3-05 80 871
25 3-86 100 10-54
30 4-32 120 11-05
35 4-83

(b)  Compare the following in irrigation system :
1 Water application efficiency vs. Water distribution efficiency

(i1) Water storage efficiency vs. Consumption use efficiency

The available moisture holding capacity of the soil of a field is 16 cm/m
and the root zone depth is 1 m. A 12 hectare area is to be irrigated when
50% of the available moisture is depleted. The rate of peak consumption
use is 4 mm/day and there is no effective rainfall. If the field application
efficiency is 50%, determine the capacity of the irrigation stream.

BRL-M-DIJFB I 9
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(c) Determine the dimensions of a circular Bio-filter to treat waste water
with the following characteristics :

Daily Flow Rate = 100 m®/day
Five-days BOD after primary sedimentation = 160 mg/lit
The filter is to be designed in accordance with the following criteria :
Surface loading = 2 m3/m%day
Organic loading = 0-15 kg 5-days BOD value per m? per day 15
Q7. (@ () I (Frgl) e qUT T19d JaUl T8 % |l =R T i |
(i) A8 ° S bl T gl § 2 3 gRE 1 T S 9
faftm Frept @1 sgiE il |
(i)  TH UW hl IR FA §Y TH TeK kI AT W T IUYw T
FuaTg (S freem) fmfor et wfzq seaifag Fifvm | =29 & fau
T FAT3Y | T8 qAT g Afehe FAfafad §

@Wﬁ'@r{w = (0-45 cumec
quf Sgff = = R.L. 300-600
T&L ad EW = R.L. 300-000
Wa‘&r%ﬁ@é = i
ST 3ATehe
mmﬁw = 6 cumec
3= 918 Tl = R.L. 300-500
YRT T &L = R.L. 299400
WTeh{deh 9 & = R.L. 299-500
wﬁﬁwﬁ&&waﬁ@%ﬁmwl
(b) U TR & fore s foraqwor 1 i st (e o) yomeht qon fs womedt =5
STl < TR 9 gHYIsy |
() ﬁw%%ﬁmﬁ@@maﬁumaﬁﬁﬁmﬁm
ifes ¥k TS 200 m
WhHH AAHTH = 1m
g o = 3-5 m/sec
i ™ = 13°C
el (argFeeE) g9 = 1000 millibars (Frefiem)
T g o = 9 m/sec
Wb 1E q9 = 140°C
meﬁ%%@%@ﬁaml
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(ay (1)

(ii)

(iii)

Explain the difference between contour canal and side slope canal.

What are the losses of water from canals ? State the various

factors affecting their magnitude.

Propose with a sketch, a suitable cross drainage work at the
location of a canal crossing a stream. Give reasons for the

selection. The canal and stream data are as under :

Canal data
Full supply discharge = 0-45 cumec

Full supply level = R.L. 300-600
Canal bed level = R.L. 300-000
Canal bed width = - g iy

Stream data
High flood discharge = 6 cumec
High flood level = R.L. 300-500
Stream bed level = R.L. 299-400

Natural ground level = R.L. 299-500

State the characteristic features of the selected structure.

(b) Explain with the help of diagrams the Grid iron system and the Radial

system of water distribution for a town.

(c) Find out the effective height of a stack from the following data :

Physical stack height = 200m

Inside diameter of the stack = 1m

Wind velocity = 3-5 m/sec

Air temperature = 15°C
Barometric pressure = 1000 millibars
Stack gas velocity = 9 m/sec

Stack gas temperature = 140°C

Draw a sketch to show the effective height.
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Q8. (a @Wwﬁﬁmwwﬁomwﬁmﬁq%%ﬁwmm
W@W(iﬁ)@ﬂ@l%@%@ﬁ@%m%%@l
Wﬁﬁﬁaﬁwwémm%lmﬁmmmﬁ
g1 g
@mﬁwmmmwsmﬁﬁwﬁm%?ﬁm
et freT 21T 2 69 1 oA 0-3m B |
@HWW%W@ﬁ@,@EWWl

(b) mqﬁwﬁﬁw@@aﬁﬁqﬁqﬁsmﬁmﬁaﬁaﬁwéﬁmw
stferoer ot & foT ST Bl
6 3ra ek Fivgsh (Sed)
()  whl3=s Hived (Se)

(@) @Wm@aaﬁsoﬁ%m?ﬁauﬁﬁq%wﬁwﬁwm%ﬁ

fru SR ST B | G99 6T Hed Svish 20 m A, 12 m =gl a4l 3-5 m Tl
2 lwﬁaﬂaﬁawﬁﬁzmmﬁﬁtﬁwaq@mﬁwmﬂ@%ﬁ
150 rpm S TOH Hd @ :mwmﬁéﬁﬁwww%ﬁw

10 m &%, QOCm?ﬂ%H?ﬂWﬁ 1-5 cm Shigd @ |

e <R ST % waTE W sitad 9 ded 9T 20% &, STet 1 A9 10°C 0

Cp = 18.

?mamw%aﬁaévﬁw, Sitgd ST gEUET AR SeEld @HT S|
i

s AT 10°C @19 W 1-31 x 107* mZ/sec &l ST Hehdl B |

(a) A well is drilled to an impermeable base in the centre of a circular island
1760 m diameter located in a large lake. The well completely penetrates
a sandstone aquifer 16 m thick overlaid by an impermeable clay. The
sandstone has permeability of 16 m per day.

What will be the steady discharge if the drawdown of the piezometric
surface is not to exceed 3 m at the well ? The diameter of the well is

0-3 m.

Draw a sketch showing the well and the aquifer system. 20
(b)  State the circumstances under which the following types of energy

dissipators will be suitable for spillways : 10

(1) Solid roller bucket
(i1) Ski-Jump bucket
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(c) A water treatment plant is to treat a design discharge of 60 million litres
per day. The plant has a paddle flocculator 20 m long, 12 m wide and

3-56 m deep. It is fitted with four horizontal shafts to which revolving
paddles are attached which rotate at 150 rpm. Each shaft supports four

paddles which are 10 m long, 20 ¢cm wide and centred 1-5 ¢cm from the
shaft.

Assume mean velocity of flow of water as 20% of the paddle velocity,
temperature of water as 10°C and Cp = 1-8.

Determine the difference in velocity between paddle and water, mean
velocity gradient and detention time.

Dynamic viscosity can be taken as 1-31 x 10~% m%/sec at temperature of
10°C.
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. QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in Two Sections and printed both in HINDI and in ENGLISH.
Candidate has to attempt FIVE questions in-all.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are 1o be atiempted choosing at
least ONE from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission certificate which must be stated clearly
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks will be given
Jor answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/Figures, wherever required, shall be drawn in the space prowded for answering the question
itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempis of questions shall be counted in chronological order. Unless struck off, attempt of a question shall
be counted even if attempted parily. Any page or portion of the page left blank in the answer book must
be clearly struck off.
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Q. 1(a)

Q. 1%

Q. 1{c)

Q. 1(d)

C.DIN.N-EJIB 2

UE—3

SECTION—A
Fod. e @ @ A A ¥ 1S : 456-2000 F F weTE Ry M F ? WO,
feerte @ FeRfre ¥ e sared | -

What are the standards given in IS : 456-2000 to produce good «uality concrete ? Distinguish

between Repair, Restoration and Rehabilitation. - 10

o W e gl A a B A ol gl w weed v ARA | T T
T 7R fewmeT TRy 65 Rt He, e e 0.36 7 TRAR Fa 258 @ @, 99
et ¥ ¥ wwe @ qf o woed w g @ wen S

Explain the significance of Stopping .Sight Distance and overtaking Sight Distance. Calculate
the values of Head Light Sight Distance and Intermediate Sight Distance for a Highway

‘with a Design Speed of 65 km/hr. Assume coefficient of friction as 0.36 and Reaction

‘Time as 2.5 sec. . _ 10

Wm%ﬁw%ﬁﬁaﬁ%?@mﬁﬁwﬁﬁmﬁﬂm
40041, @ 250 7. ¥ 1 AR s W G 15 m? B Preew Frafie e @ 8,

g g ¥ fet ol AR e o et § e gl A et aRga %

qr o R ? v wEr % R avet-atee oRgEa s A

How an area is measured using Planimeter ? A rectangle has sides approximately 400 m

.and 250 m. If the Area is to be determined to the nearest 15 m?, what will be the

maximum error permitted in each line and to what accuracy should the lines be measured ?

Assume equal precision ratio for each length. . ' 10

iﬁ_%wﬁ'ﬁ,mﬁaﬁﬁ?ﬁmﬁwﬁﬁﬁzaﬁr@lﬁz’rﬁﬁwﬁm
Y B A T S ard dq cwt B Rew w1 WM Re w0 oo fl ey e
0.029 . 3 7 | |

Differentiate between Single Slip and Double Slip in Rails. If the tread diameter on both,
the rails is the same, then show that the slip is about 0,029 m. per degree of Central angle
for Broad Gauge (B.G.). ' ‘ 10

* %



Q. I(e) FrFfaitie a1 BY ATad sw wATEY X wewr Iy & Fitaw ue Twisy | o9
Hibma 2g wREeT et W@ owed wie W@ AR

[ETICEIL] wafy () THadT FREATT
A 5 —
B 3 A
C 3 A, B, F
D 7 C, L
E 7 D, G, H
F 2 A
G 2 F
H 3 G L
K 6 A
L 3 F, K

Draw the network for the following Project and indicate the event times and Critical Path.

Also find the Project Duration and Total Float for all Activities :

Activity Duration (Days) Preceding Activities

A 5 —

B 3 A

C 3 A B F
D 7 C,L
E 7 D, G H
F 2 A

G 2 F

H 3 G L
K 6 A

L 3 F, K

C- DN N-LJFE %

10



Q. 2(a) e s w e sdsl e fewfnt ffed o

() I wF

(i) ge®e IHTH

(i) sT0a P

Wri;[e short notes on the following :
(i) Acid Attack

(ii) Sulphate Attack

(it1) Alkali Attack

on cement concrete. ' 15

Q. 2(b) T afest g 15 ¥ vﬁ%?ﬁhaﬁﬂt%ﬁﬂﬁgmgﬂ‘waﬁﬁ—mw
_qﬁm I
'(i) dfre Fhe w1 FARFE T ;2.1 x 103 kycmz
kii) diive ®wlc &g e U : 013
(i) & IS uﬁrfaﬁm y T ;3.0 kg/cﬁiz w 7.5 kg/em?.
Compute the Radius of Relative Stiffness of 15 cm thick cement concrete pavement from
the following data :
(i) Modulus of Elasticity of Cement Concrete : 2.1 x 10° kg/em?
(ii} Poisson’s Ratio for Cement Concrete : 0.13
(m) Modulus of Subgrade Reactlon 3. 0 kg/em? and 7.5 kg/cm ' 15
Q. 2(c) ﬂ?ﬁlﬂ%mim% greRe B, T fawoum %H’ﬁrﬁqﬁvﬁﬁaﬁﬁﬁllﬂﬁﬁr
| ' 1:2:4@%%%%@%@%,%@@2(ﬁf%ﬁaﬁ)aﬁw
T @R A @ 1At W e # dEr T ¥ 20 x 10 x 10 79 Hi ferdt b
#) grwEq ey T gewied @ R ow ff w Ao Ak
Staté the significance of ‘Rate Analysis’ in Estimating and Costing of Buildings. Calculate
| the quantities of Cement, Sand and Coarse Aggregate for preparing 1 cu.m of concrete
iof 1 : 2 : 4 proportion. Also calculate the no. of bricks required of size 20 x 10 x 10 for
constructing 1 m? of Brick Masonry wall. Explain any one method of Building Valuation.-
' ' | ' 20
C.DIN-N-EJTB A



Q. 3(a) T = ¥z F Ruwad T § ? adw Aee aRE P aun W @ s T A
el WA ¥ FE-fre when W smavasar @l geemed |

What are the qualities of a good Brick ? Explain the tests to be conducted to judge the
quality of a Brick as per 1.S. Code. 15

Q. 3(b) TF ¥R ured ad wHA (") ¥ wwnd @ Rewm P v ¥
AB = 320 m, BC = 440 m, CD = 390 m, DA =5138m
AB =N 45°15'E, BC =S 71°30'E, CD =S 30°15'W, DA =N 66°44' W

IHA ® AR B ARHAT P |
The length and Bearings of a four sided traverse are as follows :
AB = 320 m, BC = 440 m, CD = 390 m, DA =5138m -
AB =N 45°15'E, BC =S 71°30'E, CD =8 30°15'W, DA =N 66°44' W
Calculate the Area of the Traverse. 15

Q. 3(c) T FHfeew IR g7 Ffeen ¥ g aard 1 M7 w0 A T @ A7 Ffew e ¥y
g C-AA #1 e #ifd, safk R w3 wenl 35 W m i wer §

ETY WS (cm) C-w
Refag #9e 10 60
e mﬂiﬁ 10 IEY 20 225
EER el 10 15

Differentiate between Flexible Pavement and Rigid Pavement. Calculate the equivalent
C-value of a three layered Flexible Pavement Section having individual C-values as given

Q. 4(a)

C.DNN.EJTB

frratr & wE T & ? e 9w A R Rt &1 avis SRR

What is ‘Seasoning of Timber’ ? Discuss the different methods of seasoning of timber.

below :
Materials Thicimess (cm) C-value
Bituminous Concrete 10 60
Cement Treated Base 20 225
Gravel Sub-base 10 15 20

15



Q. 4(b) Wiﬁwwwﬁw%wﬁwﬁlmﬁmﬁmaﬁwﬁaﬂwﬁﬁml

Q. 4(c)

C-DINN.EJ38

(i) &8 I3 (ITRde)
(iv)y gAY FY e

~(ili) Super-elevation

T TG A B A & (@) F, Eﬁ?lOOﬁ?ﬁ/ﬁiﬁiaﬁmﬁﬁﬁﬁﬂ

aaw%%gﬁmaﬁrvﬁwaﬁﬁﬁ
(i) 9% &1 FFag | C
(i) @ =1 feah

State the functions of sleepers in a Railway Track. Enlist the materials used for sleepers.

_For a Broad Gauge (B.G.) track in Transition zone, in order to allow locomotives with a

maximum permissible speed of 100 km/hr, calculate :
() Radius of curvature

(i) . Degrees of curvature

(iv) Length of Transition. N ! 20
A frgal % T @ R 3w 4 FOR F 650 m TF 250 m 2, 250 mm B W

T T Nt R, ﬁr%m%mZ?OOmﬁmmqreﬁniamfmm

W RER ¢ @ 8 97 wewdin wmen e frefifes

fag wrevars v s
X {em) Y (em)
H - +3.65 + 2.54
- 2.5 +5.59

mﬂ%@wﬁmmﬁmﬁwaﬁml

:Two points A and B having_elevation of 650 m and 250 m respéctively above datum,

appear on a vertical photograph obtained with a camera of focal length of 250 mm and

flying altitude of 2700 m above datum. Their correlated photographic coordinates are as
follows :

Point Photographic Coordinates
X (cm) Y (cm)
A . 4365  +2.54
B  _ 225 +5.59
Determine the length of the ground line AB. ; . 15

T

6
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Q. 5(a)

Q. 5(b)

Q. 5(¢)

Q. 5(d)

C.DIN.N.EJT8

WRE—A
SECTION—B

wmmhfﬁ%?ﬁ%aﬁmwwoﬁ%ammmaﬁ@
48 Bt 21 wroew A TH F Al o s g e yew ¥ fean o Ry
ST FIW #HAT 0.26 m¥/sec A1) wfaw F W 9T eAEm F 9@ 0.365 m¥/sec F
ﬁwmﬁﬁlwmwﬁ@mmgwmﬁmﬁ
ﬁw@mmﬁmwmwnwm%mwmmm
o |

The difference between the level of catchment and a Service Reservoir is 150 m and the
distance between them is 48 km. The Reservoir was originally constructed by a single
pipeline designed to carry 0.26 m3/sec. It was later found necessary to increase the supply
to 0.365 m>/sec and it was decided to lay another pipeline of same diameter along the
first part of the length and cross connected. Calculate the diameters of the pipes and the

length of second pipé. 10

@ M B W R oaw 30°C W oFwmA (vegdc) w3 W s fad
110 mg/l 94 g3t T R A ofw BT W 2000 W AN T ARY| 2000 T
K, =017 &1 %1 2

The BOD of a sewage incubated for one day at 30°C has been found to be 110 mg/l. What
will be the 5 days 20°C BOD ? Assume K, = 0.1 at 20°C. ' 10

g G P AR w ) Ay gl B wffew i eEd qEdm ¥ww T gwmE)
woHa A

Define Air Pollution. Discuss the classification of Air Pollutants and effect of them on

Human healith. : 10

T ® yaEed (ARAEA) & wed ¥ emor-saale o ¥ ww Fw gwew ¥ 7
ST @Y A, AHAT-dEE A d Su-ewar @ gra $9 frafRe & o wwdt 27

- What do you understand by Capacity-lnﬂow Ratio in regard to Reservoir Sedimentation ?

How life of a Reservoir is determined from C/I Ratio and Trap Efficiency ? 10

7
* %




Q. 5(e) W?@@Wﬁmﬁ@?m%ﬁﬁ%%ﬁ$ﬁﬁﬂ%%ﬂuﬁ

Q. 6(a)

C.DRNNLIHE ' 8

ﬁwaﬂmmﬁaéla‘rﬁwmﬁﬂﬁ{ﬁsoﬁr 2 @ IR o waEl @

I 0SH. B, B Aoy Wy A X 2w T 1092 @ 0y v o B AR S

WH ST FW A 2 mm @), Wew R wEw 038 W qekE we (FRTAf
fagafdt) (v) = 0.01 cm?/sec &1 T -

(i) TR wWR W R e @ Aw e

(i) vaE w1 Rafes dan

@ A |

A field test for permeability consists in observing the time required for a tracer to travel
between two observation wells. The tracer was found to take 10 hrs. to travel between
two wells 50 m. apart when the difference in water surface elevation in them was 0.5 m.

The mean particle size of the Aquifer was 2 mm and the porosity of the medium is 0.3.
If the kinematic viscosity ‘v’ = 0.01 cm?/sec, estimate :

(1) The Coefficient of Permeability and Intrinsic Permeability of Aquifer.
(ii) The Reynolds Number of the flow. ' | 10

@@?Wﬁﬂ.ﬁfﬂ'ﬁlﬁaﬁﬁﬂ?—ﬁﬁmﬁHWW:

AT (m) 55.00 58.00 60.00 - | 61.00 62.00 | 63.00

I (10° x m¥) | 250 650 1000 1250 1500 ‘| 1800

T Roed Rredr fF #eC &1 0@ 60.00m W 2 ¥ § o & Prew A w w1 oEwew
Q=15 H¥? g1 witar w1 when & wfh ‘H’ Ruerd ez @ wreft A Fe 8 o

W ¥ Swm w0 ¥ O g-d [S+%Jﬁﬁmﬁﬁa&ﬁmmwm

2
6 H2 ahfemr

A Small Reservoir has the following Storage-Elevation relationship :

Elevation (m) 55.00 58.00 60.00 61.00 62.00 63.00

| Storage (10° x m?) 250 650 1000 1250 1500 1800

A spillway provided with its crest at elevation 60.00 m has the discharge relationship as
Q =15 H¥2, where ‘H’ is the head of water over the spillway crest. Develop an Elevation

At ‘ :
v/s Storage [S‘F‘Qa—) relationship to be used for Reservoir Routing. Take

At = 6 Hrs. _ 7 . : , 15

% %k



Q. 6(b)

Q. 6(c)

iy ufd wrt W AT ¥ oy T ogweR € 7 3@ fw were W BRw s wear £ 0
T 8 W SAEen yRews Pre qfol ¥ ke 2

asf 1970 1980 1990 2000 2010

EREICH 15000 20000 24500 29500 32500

W & A o T A 2040 ¥ ek Tl P S0, T g s@ad T
Ferd F X e, fafe gru A wmed

What do you mean by the term Per Capita Demand ? How is it estimated ? The population
of a locality as’ obtained from Census record is as follows :

YEAR 1970 1980 1990 2000 2010

POPULATION 15000 20000 24500 29500 32500 .

Estimate the population of the locality in 2040 by Arithmetic Increase, Geometrical Increase,
Incremental Increase and Rate of Decrease Methods. 20

Preafafea sies) @ Rl w anaifa & ase &1 Rags #fw
(i) = 25 cumecs

(i) BT 1.1

(i) ool @ : 1/2Hto 1V

¥ 2 TTd IR W W T wEA A g AR

Design an Alluvial Channel based on Lacey;s theory from the following data :

(i) Discharge : 25 cumecs

" (i) Lacey’s silt factor : 1.1

Q. 7(a)

Q. 7(b)

C.DPNN.EJTB 9

(iii} Side slopes : /2 Hto 1 V

Derive the Lacey’s Waterway and Regime Scour Depth Formulae. 15

At @ e ¥ ARQeA A oA, fsd, @A, i, oldfE W wies @
HTAT ® Wed W ufHd PR

Discuss the significance of Nitrogen Content, BOD, COD, DO, Arsenic and Fluoride in
Water Quality. 15

4.5 MLD W & W ¥ @@ g@ o1, e w0 Rarga AR g e e 9T
FT A |

Design a Rapid Sand Filter unit for 4.5 MLD, with all its principal components. 15



Q. 7(c) T T dig A dafew N ¥ 9w wn w7 @ R s e AR

Q. 8(a)

C.DIRNN.EJTB

T MR AR TF R 3 A e Al | P diwsT B oamar

LT P T gL W Ted A R A fee & o Al
() @ F M W RL.: 1250 m -

(ii) H.FL. %1 R.L.: 1280 m

(iii) dte wed = e w24

(iv) =g v ¥ g g giewd ;1200 kN/m?.

" What is Elementary Profile for a Gravity Dam ? Discﬁss its shape and derive the expressions

for its Base width and stresses in it. Design the Practical Profile of a Gravity Dam of
Stone Masonry from the following data :

(i) R.L. of Base of Dam : 1250 m

(i) RL. of HFL. : 1280 m

(iii) Specific Gravity of Masonry : 2.4
(iv) Safe Compressive Stress for Dam Material : 1200 kN/m?. _ 20

Prerfifem a3 T e @ e dahs B ¥
(@) T A A : 30%

(i) T e B 11%

(iii) T&T H1 WS : 1300 kg/m?

C(iv) 8 AT H w1 : 700 mm

(v)W%ﬁlﬁHﬁﬁﬁWwW 12 mm

_Wﬁmuﬂqﬁ%gmwm%mqawﬁwﬁg%w

%25%%mﬂﬁﬁmmﬁﬁ|@ﬁaﬁﬁm§%mﬁmaﬁﬁﬁl
The following data pertains to the healthy growth of a Crop :

(i) Field capacity of soil : 30%

(i) Permanent wilting percentage : 11%

(iii) Density of soil : 1300 kg/m?

@iv) Effectiﬁe Depth of Root Zone : 700 mm

(v) Daily consumptive use of water for the given crop : 12‘ min

For healthy growth, moisture content must not fall below 25% of Water holding Capacity
between the Field Capacity and the Permanent Wilting Point. Determine the'.Watering

_ Interval in days. ‘ 15

Y
*e
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Q. 8(b) TF ARG T 2F A wwnd 300, o€ 9 ¥ ww wH g@ H WS 4 21

Q. 8(c)

C. DN 0. EJT8

5 ¥ ot 9 99 9 Wew 3.5 MLD 21 wufhe afzafs @ fAE 130 me/t &
=T g W AT 150 mg/l 2| AR @A T ¥ MLSS &1 wiw 1800 mg/ & @

(i) #aF A kg/Ha-m |
(i) F/M U

(iil) aTET BIct

(iv) &1 3y

T e |

An Activated Sludge Tank is 30 m long, 9 m wide and has liquid depth of 4 m. The
influent sewage flow rate is 3.5 MLD. The primary effluent has BOD of 130 mg/l and
suspended load of 150 mg/l. The MLSS concentration in the Aeration Tank is
1800 mg//. Calculate :

(i) BOD Loading in kg/Ha-m

(i) F/M Ratio

(iii) Aeration Period

(iv) Sludge Age. : 20

ot e F7 afiER gared | 39 oRRaRed & avfy ARE Rl gaefid S99 TR
a1 §FT IR F R B oAe B o 81 9e RRufqut @9 Ivew o @ 2w
aet W o # shkw RuRdl o Pl sl 2

Give the classification of Energy Dissipators. State the situations in which Hydraulic

Jump Type and Bucket Type Dissipators are recommended based on relative positions of
Jump Height Curve and Tail Water Rating Curve. \ 15

L
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3TAT-A ftM 3T3AT
qift ~ ~  fi'Rftifeld ft&ft ~ AT ~)

N TsPA3fri3n33IHINT £/ 3Msft A AN
3NiIft"R R Nt yH % "3IR <& f |
ISTf 4T 1 3K 5 3Pjg<df THT RN N yw=b it $ > Tir? ysnl % aRr 4)fall, |
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CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No. marks will be given for answers written in medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.

29 1 [P.T.O.



Iv‘I}AIIEEHINIlIA
TsTIS— A / SECTION—A

# 2wt M $z%~spil  fAHT ~tfri ~wr
% -frR1N N~ A AT fem
What are the constituents of a good brick earth? Discuss the properties of a

first class brick. Describe the tests to be performed to check the quality of
bricks.

N 2-m NN Wn4 25~ # 3Tffeq 3FT3% etf 2017 3

Mot to ~THT11 MM FRT3 m ARTTI % ~ 2015 3 %~T 2000

n %7?) TP T~ ~ f CkIT n c|fe-~ 5% 11 Sffi:
3 NN N %R ffak, m fw; $ 15~ ~

% t, N irr fW wi sfr 4-8 *tr$ NO1% %

3rfo?Ff % feR WFTTcT ~ W ~ 3INHAI NN N

A national highway with dual 2-lane carriageway is to be constructed in the
year 2017 for a design life of 25 years. However, traffic count reveals that only
2000 commercial vehicles (summation of both directions) are plying per day in
the year 2015 and annual rate of increase in commercial vehicles is 5%. Hence,
from economical reasons, it was decided to construct new flexible pavement for
this national highway in stages initially for a period of 15 years. Determine the
traffic for which this new flexible pavement is to be designed assuming vehicle
damage factor as 4*8. Assume any other data suitably, if required.

i & IfW %fete ~"rM
(i) )

Explain various uses of a contour map in Civil Engineering projects.

iy ~ n N % 15 km $irNfIW W Xr
A tfaT % m wti m 20 cm NfCTT t, wfa”™ ™ %m wti xr 10 km 11
der 3 5000 m dtw ~didig>~ N~ % iR

An aerial photograph was taken from a flying height of 15 km above m.s.I.
A straight portion of a canal measures 20 cm on this photograph, whereas
it is 10 km on the ground. If the height of the terrain is 5000 m above
m.s.l., compute the focal length of camera lens used for taking the
photograph.



Q}AIIEEIIINIIIA
(d) #d «llO NMUME![ 3TH"3N % feT™, NN % PR % jer K~ aft
3TFVR? "“nf? AH"W*3, HISC " efTT % "t WA\ (sfte *fa)
N AN AT 3HAte 3T5N W AMATY
What are the basic requirements to be considered for construction of a railway
track to achieve higher speeds and better riding quality? Sketch a typical

cross-section of a BG railway track for double line on curve in cutting section.
5+5=10

() PERT" eft PERT 3~ N
mdnl

Define PERT and discuss its significance. Explain different time estimates used
in PERT. 10

What is meant by proportioning of concrete? Discuss its properties. Describe
different methods of proportioning concrete. 15

(b) ftHfafeid  "3R

Answer the following :

(i) sfaR-tts 1MFfi

Differentiate between open-graded and dense-graded bituminous

construction. 5
(ii) A WTPI 1?
What are the general requirements of a bituminous mix? 5
(iii) % 34 Tff NI msi'ifel tssl "R |
Write the purpose of tie bars and dowel bars in joints of cement concrete
pavement. 5
(c) MfVikni 3 zm Ftt % fate t? 3TN % f~rqin N

smrfea » A

What are the different types of machinery required at civil construction
project? Discuss the factors which influence the performance of an earth-
moving machinery. 20

<L-snz-®-mm/29 3 [P.T.O.
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WW N N N N /\n_/\7l N

fr~o1l w | % fftFT ~1 ~n 7 1?2 1?2H |fAT % w f?

Enumerate the tests to which a stone should be subjected for making it fit for
building construction purposes. What is meant by dressing of stone? What are

the advantages of quarry dressing?

IV' CAREERINDIA

15
From the following data of a traverse, compute the length CD, if traverse
stations A, D and B are in a straight line : 15
{m 3) feWblvi
Line Length (in m) Bearing
AB 110 83° 12'
BC 165 30° 41'
CD - 346° 06'
DE 212 16° 18'
ftnfafeicl
Answer the following :
() wrarra fteft % » (3tfon an: ~rc n
Briefly explain the weaving angle and weaving length with reference to
traffic rotary. 10
(i) woftfci m\m zrgsft % N Wim
2 m A Y A %
What are the various factors to be considered in the design of traffic
islands for channelized intersections? Briefly explain, with the help of
sketch, how speed of vehicles can be controlled by using traffic islands at
intersections. 5+5=10
fate WifcHT % 3 sm Mt f? n f?
What do you mean by scheduling of a Civil Engineering project? What are the
advantages of scheduling? Discuss the classification of scheduling. 15



IV' CAREERINDIA
P,

(b) 3° A n BG n n n /\cht N AT "mW ~
ff WAPRN ~ %2 3fk fijj3M~r»~ ~ WFR N ?F«nf W
A (km/Zhr 3) A (km/Zhr 3)
75 3 55 12
65 6 45 18

sftr’—

@ ~ ~ artery ~rn W 80 km/hr %

2 ™ md-~ %Z™Rn 7*5cm 12,

(3 miRd 3Win N t£nl "t <4tiK% " fAncT fAn «'Hen )

Using the following details of trains running on a 3° main BG curve track,
determine (i) equilibrium cant for equilibrium speed and (ii) length of transition
curve to be adopted :

Speed (in km/hr) No. of trains Speed (in km/hr) No. of trains

75 3 55 12
65 6 45 18

Assume—
(1) maximum permissible speed on the curve as 80 km/hr;
(2) allowable cant deficiency as 7*5 cm;
(3) weighted average may be used as the equilibrium speed of trains.
7 fa+7Y*=15
©) [HHleifed STM ~ ~ ft? ~ $f (x IRL ~
4T

The following data were entered in a level book, where some entries were
omitted (marked with x). Find out the missing data and apply checks : 20

<m 3) ffc (m 3) VFI£& (m 3) wrar (m 3) ft?7?(m 3) 3JKo cTo (m 3)

Station BS (in m) IS (in m) FS (in m) Rise (in m) Fall (in m) RL (in m) Remarks
1 2-285 232-460 BM 1
2 1-650 X 0-020
3 2-105 X
4 X 1-960 X
5 2050 1-925 0-300
6 X X 232-255 BM 2
7 1-690 X 0-340
8 2-865 2-100 X
9 X X 233-425 BM 3

<B-.\VZ-i9-B$m/29 5 [P.T.O.
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W —B / SECTION—B

5. (a STRT?-~ 3 3TW? NN WA N ATRCT n 3w %
9IWN % fax* “Hlel m# ~  ~cft tTRcJ N fATK 3 A

List the methods available for estimation of runoff in catchments. In detail,
explain the rational method used for estimation of runoff in urban catchments.

(b) MV ATTT] Tigtc™l % N Al W
"FR 3 N W % tc™N N W1 tesi 3IM?KTO 100 11~ 1T
% *TH 432 ha/cumec tl

Define duty and delta. Derive a relationship between duty and delta. Using this
relation, find delta for a crop with base period of 100 days. The duty of the crop
is 432 ha/cumec.

© mftwi % A CAREN A ITA

Explaining the objectives of river training, discuss the methods used for river

training.
d ~ w, smtl 1 clRe” AN 150 lpcd ™ eft N It ft
W 0*28 mg/l1 Wft» 0*2 mg/1 I
A T~ 3HWmdI (kg Tifid ~ 3) M N NMHAFT TTT3N
3 WT 30% 11

A town with population of 1 lakh is supplied with 150 Ipcd of water. The
chlorine required for disinfection was found to be 0-28 mg/1 and residual
chlorine required was 0-2 mg/1. Estimate the chlorine dose and quantity of
bleaching powder required per year (in kg/year), if available chlorine in
bleaching powder is 30%.

(e) fteq cod/bod aagm 1,3~ 6% "~ wi cod/bod
ZFim % \\WU % WR % 3?tfacq TN

Explain the importance of COD/BOD ratio while designing the treatment
options for COD/BOD ratio of 1, 3 and 6, and justify the selection of treatment
units.

(G-AB3VB-OJF0IS/29 6
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6. @ ~ 20cm fAR"»R%30m~cTgR3™1 TOT $1~ ~ 1800 1pm
N o to “mrti fait % ffeRR i-2m~” 0-6m~" tor ~mr i n
f3Xf3 12m~ 36 m™ ?! PIM~Med AT
ft TRELWTO TRIT

(i) R 300 m THM" irfuft <f3tF~T MeT~T
(in) fstf™ fete Wen

A 20 cm well penetrates 30 m below the static water level. Water is pumped at
the rate of 1800 1pm, and the drawdown in the wells is observed as 1-2 m and
0-6 m. The observation wells are 12 m and 36 m from the well. Determine—

(i) the transmissibility of the aquifer;
(i) the drawdown in the pumped well taking R as 300 m;
(iii) the specific capacity of the well. 15

(b) N o-w* Twi % ftgfar % fen*~» feM ~ fen

Describe the methods used for determining mean depth of precipitation in

catchments when point rainfall data are available. 15
(c) 3*remdi n ftnfafisict N wo o torw 11N mft
TTf 65% » 3t (M~ H ) sRR 0-8 ft

3TWOTT TITT

The following data are collected to determine irrigation requirement. The water
application efficiency is 65% and consumptive use coefficient in the growing

season is 0-8. Find evapotranspiration and irrigation requirement : 20
VAffor ma? info* frrwr (°C 3) mRi<b xfrwri (Mt 3) JWTA winf (cm
Month Mean monthly temp, (in °C) Monthly % sunshine (in hr) Effective rainfall (in cm)
18 7-20 2-6
November
15 715 2-8
December
13-5 7-30 35
January
14*5 710 2-0
February
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IV' CAREERINDIA

7, (a) for ~ n N STTffa dd 3=[fteqq TN T |

-O\Ctri

w\ N (BNs£ta) "M, H =20 m
gN-UTOip ~ 3TTffor * 1:1-5 (H:V)
k - 1*939, n = 1*81

Design and sketch the shape of an ogee spillway using the data given below :
Upstream head of water, H =20 m
Shape of upstream face = 1: 1'5 (H:V)
fc=1*939, n- 1*81

(b) N-pqg (cnz*ift) cfrftp*, 5
t A szjfa 270 Ipd ~ n 1-8 9\ W n
NN tem | 5YT? 1*2 m/s ~ CH =110

Design the water main to supply water from reservoir to a city with a
population of 5 lakhs. Assume per capita demand as 270 Ipd and peak factor
as 1*8. Also, find the hydraulic gradient at which the main is to be laid. Take,
velocity of flow as 1*2 m/s and CH =110.

(© (N -7) "FEW* (ASP) %~ wiri
@i ~clT;
(ii) (zskzx) mm;
(iii) vm wm (HRT);

(iv) 3TRcHt wm |
= 20 MLD
~ SRte ~ BOD =200 mg/1
BOD 3?iaRwdl = 15 mg/1

F/M a™rm = 0*2

MLSS = 3000 mg/1
Using the data pertaining to Activated Sludge Process (ASP) given below,
determine—
(i) efficiency;
ii) volume of aerator;
(iiiy hydraulic retention time (HRT);
(iv) volumetric loading.

Wastewater flow * 20 MLD

BOD in settled wastewater = 200 mg/1

Effluent BOD required =15 mg/1
F/M ratio = 0*2
MLSS = 3000 mg/1

<E-AHZ-<D-DM>1/29 8



Iv‘I}AIIEEIIINIlIA
8. @ 5% BOD ~~1 tal TOr ~ faRfafecl T -

ABNT) T DO ® 3*6 mg/1
3AfiT? ETA AT DO = 0*8 mg/1
Ml ™5 DO = 0-7 mg/1
k20 =0-12/fa

~d _
(i 3PIR~ ~ BOD;
(i) afcTC BOD.

5% diluted wastewater was subjected to BOD test and the following
observations are recorded :

DO of water used for dilution = 3-6 mg/1
DO of wastewater sample = 0*8 mg/1
DO in sample after 5 days = 0-7 mg/1
~20 -0*12/day
Determine—
(i) BOD of wastewater;
(i) ultimate BOD. 15

(b) N o nsqg wff % ? W& %

Describing the major categories ofpollutantsgenerated by thermal power
plants, discuss the environmentalimpactsof thermal power plants. 15

() TO? 3 3 RSN

With the help of flow diagram, explain various elements involved in municipal
solid waste management. 20

0;-AB2-4>-BMfig/29 9 SB6—270
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CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all,

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in medium other than the
authorized one.

Word limit in questions, wherever specified, should be adhered to.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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Qus—A [/ SECTION—A

1. (o) Tr=fafea s v@itea vl @1 QU ®9 ¥ foe 3R 3¢ 1fa @8 § e =i (3% 1€ & fog
20 W= ¥ R A foE 9 =)

Write the full form and very briefly explain the underlined terms in the
following sentences (Not more than 20 words should be written for each term) :

2x5=10

(i) GRES % o dio 3o (DPR) it e AT 41 91}
The DPR for the project had to be revised.

(ii) ShaR I AMMRY o6 4fiehi ot wet R 3@ Ho dlo S0 (PPE) Wem |

The contractor should provide appropriate PPE to the workers at site.

(iii) WA I IFAR 6 MER W aA-Fmior 39-faf GF T o To 3ARe (FAR) i
a3 Tl &

Building bye-laws may permit a different FAR depending on the use of a
building.
(iv) GRESHT &1 FRT=EA $to fo fio (PPP) A1SM1 % d&d & W& 2

The project is being executed under the PPP scheme.

(v) <fc foe gram 7 Ho o T (TDS) & ToIT THEISH T ULT o1
An adjustment for TDS had to be made in the final bill paid.

(b) ¥R "fgaredt # Hide & fou =Faw o o do (IST) TH 37f¥®Haq The THo fo (FST)
% Tty fow i €1 =917 (100 w=31 @ 3fers 1)

Indian codes give specifications for a minimum IST and a maximum FST for
cements. Why? (Not exceeding 100 words)

(c) (i) TEEW FH H HHE At TR w{EwEn A 7 e w

Differentiate between systematic errors and accidental errors in survey
work.

(i) ®FE gl 22 cm F TH FW A ot T BTG W TH W@ AB, 10 cm A S R
78 @1 1/40000 F @A | FC T 78 W 4 cm 9 St B AR efwa g
400 m &, @ IAN 6 I H=18 1 Gieher |

A line AB measures 10 cm on a photograph taken with a camera having a
focal length of 22 cm. The same line measures 4 cm on a map drawn to a

scale of 1/40000. Calculate the flying height of the aircraft, if the average
altitude is 400 m.

10
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(d) (i) Tl % Ul o el S G e F wE 5

Briefly explain the relevance of coning of wheels of a railway vehicle. S
(i) THS! % AR R Hshie b R 5 o= faseq |
Differentiate between wooden and concrete sleepers. 5

(e) TEmR Wav F FREBE F o fim FRE ® WERE F wy Wy B F T B
RS W@ i EvEHA W UNE g=dl 27

Explain with sketches the various factors controlling the highway alignment.
What are their impacts on requirements of an ideal alignment? 10

2. (a) FhEa AR qEeA B g F F7 90 W0 R 6 e § uwie St A AE wE S-wie s
FAY: 180 kg/m® 3R 0-50 B =N 56 Wiy & wiRes % g A sy sftwan
SA-HHe U 0-45 B

SR Ig AT ST foh Pismr & e i efadg 60% (31mae 1 g B) B+ =il @ e F
kg/m?® & iz, Y@ R AR fem A sindg w1 Pufor w @, 9 ok 92 fem F
ATfETh oA N FA: 314, 2:65 AR 2:71 o AR A g B ARIES W B

From workability and strength considerations, it is found that a concrete
should have a unit water content and water-cement ratio of 180 ]p:g/m3 and

0-50, respectively. Also, from a durability point of view, the maximum
water-cement ratio allowed is 0-45.

Now, assuming that the mortar content of the mix should be 60% (by volume),
determine the content of cement, sand and coarse aggregate in kg/m3 of

concrete. Take specific gravity of cement, sand and coarse aggregate to be 3-14,
2:65 and 2:71, respectively, and ignore air content. 10

(b) TrefaRad w1 =1 W89 § W 3

Answer the following questions briefly : 5x3=15
() e g A R % At e F R R 298 wen R R
(50 wredt ¥ 2nfern )

What tests are carried out to determine the mechanical properties of
coarse aggregates used in concrete? (Not exceeding 50 words)

(if) TS & s §2 B forel’ Wam o b1 SRS B 87 (50 sl @ it )

What is the purpose of the ‘frog’ provided in a brick used in masonry
construction? (Not exceeding 50 words)
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(iii) € 5,00,000 ¥ G T TH IS F IE S 3 A AR e (Feds) e
¥ 50,000 &1 2 99 % 37 § IR & JEIH oA b, RGH HoAGM AR A AT
TeagT wh FETe i §¢ R & dE e wi

An equipment purchased for ¥ 5,00,000 has a useful life of 3 years and a
salvage value of ¥ 50,000. Compare the book value of the equipment at
the end of 2 years, determined using ‘linear’ depreciation and ‘sum of
digits’ depreciation.

(c) TF T &9, NER 90 °F W HHH @RS 20 m §, FI T 1@ H 7O % forw sHeer | e
W B AN % dn of@d @9 60 °F B A T @t 1550 m off, SWfh wavrnd
Tr=fofaa off :

100 m % fag 1° 50
200 m % T 2° 30°
300 m % g 3° 10’
200 m % feTT 4° 00’
400 m % fe1T 5° 307
350 m % fTT 6° 20

IR YER o6 60 %1077 Tt 1 °F &, @ ¥ i Hal wwellg qiehierd i

A steel tape 20 m long of standard length at 90 °F was used for measuring a
line, the mean temperature during measurement being 60 °F. The measured
distance was 1550 m, the following being the slopes :

1° 50’ for 100 m
2°30’ for 200 m
3°10’ for 300 m
4° 00’ for 200 m
5°30’ for 400 m
6° 20’ for 350 m

Compute the true length of the line, if the coefficient of expansion is
6010~ per1 °F.

(d) () <! T I 6 ge | Ho Wo THo (CMS) WU % 11 1 87

What are the merits of CMS crossings over cast steel crossings?

(i) 2° Sshal O R afhd 9 o WU |, 70 kmph # G = % fow, =0
HreTaRe e BIM? 2:0 cm 1 Aftread The =1 BieA & o1& <[AaH 3T T 3 UM
H|
What would be the equilibrium cant on a curved BG track with a 2° curve

for an average speed of 70 kmph? Calculate the minimum permissible
speed after allowing a maximum cant deficiency of 2:0 cm.

10

10
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3. (a) UH FH FE GRESH & Teah P A= S T d ) BT A | WE F a6l ST qEe 5
f TR

Consider the network for a construction project given below with the durations
of activities A through F given in weeks :

(i) 39 YRESHT 1 IO BN % T sTravae =man Sty @ 27

What is the minimum time required for completion of the project?

(i) TR D I B gEILH e U9 (T) I 87
What is the earliest time (T;) that activity D can be started?

(iii) afEsE ) ol B H 2T A, safere TR D e w8 AfRW g w9 (T) 0 80

What is the latest time (7},) that activity D must be started to ensure that
the project is not delayed?

(iv) 9 (ii) T A (iii) Y, UG T (1) F I 1 SRR G

Do questions (ii) and (iii) need the information obtained in question (1)
above? 3+3+3+1=10

(b) FTE eiferd shehie o) TR | WE  Tend R ey W wiger it SufRdfa sshie % on
H FY FIA HA B

Define fibre reinforced concrete. Briefly explain how the presence of fibres in
the matrix affects the properties of concrete. 15

(c) TF WHaew ¥ 5 N Fefafad wHrE uees fo ) wnded 9 W e, 9 @A
TSIkl % YUY, CMIaRG SR T R

1:568, 1964, 0:898, 2:124, 2-986, 1-148,
0:746, 2:118, 1:444, 2:648, 2:248, 1-876

M-ESC-D-CUL /S0 5 R @k



forgeTl % wAM a1 (RL) &1 REhe i, 3R Ugal Y41 &l Th <8 g/ forn mn st v
T W 91, st sto wio (BM), 842248 m 9@ T

The following staff readings are observed successively with a levelling
instrument. The levelling instrument has been moved after third, seventh and

ninth readings :

1-568, 1964, 0-898, 2:124, 2:986, 1:148,
0746, 2:118, 1:444, 2:648, 2:248, 1-:876

Calculate the RL of points, if the first reading is taken with a staff held on a BM

of 842:248 m.

10

(d) () T FEH B 4080 kg T 16320 kg & Vo R § §Y HNf4Th Faa b1 favaor |
Analyze relative damage caused by axle loads of 4080 kg and 16320 kg to

the flexible pavement.

(i) T "R-o4 faisa e qemrt & i f e ®1 g8 el fefaRes g
IS, S 2014 F 2@ T A, F YR T B @ :

e & JHR W | @ gl | e o Two
(aTE Wi &)
Feh CV 4500 8% 05
eIy CV 3000 6% 1'5
g CV 1500 4% 35
Tmiv-3EfYy : 2 9@

3T 311 ¢ 20 WA
o THo TWo (CSA) F MUR W Afrsheds arammd =1 i =)

A four-lane divided NH need to be constructed for the following traffic
volumes observed in 2014 :

Vehicle type Volume Annual growth| VDF
(vehicles/day) rate

Light CV 4500 8% 0-5

Medium CV 3000 6% 11553

Heavy CV 1500 4% 3:5

Construction period : 2 years

Design life :

20 years

Determine the design traffic in terms of cumulative standard axles (CSA). 10

4. (a) vEfAd Hshie TR % TR ® gRRG F0 % T IS 456-2000 & YEym ® da8g |

==

Discuss briefly the provisions in IS 456-2000 to ensure durability of reinforced

concrete structures.

10
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(b) Frafafea WAl =1 a9 # I & (T8 "W § 50 W= § Al TH)

Write brief answers to the following questions (not exceeding 50 words in each

case) .
(i) Tamior wfeered & ded § ‘@ra-ada’ | F0 omE 7?
What is ‘escalation’ in the context of construction contracts?

(ii) Fmior weEdl i Feamn A F e § wiu afasy i (EPF) @0 gt 27

ox3=15

What is EPF in the context of welfare measures for construction workers?

(i) ‘Lt (tremie)’ =1 39E R @ & i @ TR STar &7

In what kind of construction is a ‘tremie’ used?

(c) T UFE el S Uk W wHae 4-vew § A Teear 8, fad anf B gehl digan wdR R, =
fgfiet Shshie wag & Wy Pl FE F1 3| 361 AT 9% 6l =HaH A1 & F AE B

wifer, e am SR Y B i 7 7

A NH, passing through a plain terrain with light rainfall intensity, has to be
constructed with bituminous concrete surface. What should be the minimum

radius of horizontal curve, when normal camber section is permitted?

(d) (i) TEEE Se 6 ASE-Fe § RS T i@’ i fien S 989 | T w5

10

Briefly explain the role of ‘desire line diagram’ in highway network

planning.

(i) T it SRR % Sfieread @1 faga faero Frafafe ©
FAf¥sheud Tifd = 40 kmph
Sife hre < = = 9-0 m
A% TE - Fe $H TEd 9k = 7-0 m
AT Tre i 7R - 36 m
ifem FraraTa &1 gaTa = 40%

1 7 A 2 R 1 o R O e B 28 R 1S e B A e ol g e e 0 e

g ?

Design details of a rotary intersection are given below :
Design speed = 40 kmph
Width of weaving section = 9:0 m
Average width of entry and non-weaving section = 7:0 m
Length of weaving section = 36 m
Proportion of weaving traffic = 40%

What is the practical capacity of the weaving acction? What mcasurcs

would you suggest to enhance the practical capacity?

M-ESC-B-CHL /S50 7
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@us—B / SECTION—B

5. (@) (i) S HIRAT A AT T GUIA 87 FA FHARAI, FlEME HARAN W6 TH-FEE Haral o
3T <l & T TIE |
What do you understand by hardness in water? Briefly explain the

difference in total hardness, carbonate hardness and non-carbonate
hardness.

(i) Tr=fafaa sifieam o Sa % % T ¥ Fo BERAT, FEHE FoRdl T AH-FEME

FIRAT 1 IRehTH Ht

g™ = 200 mg/L, CaCO, % &9 |

Ca?" @5 = 160 mg/L, & % €9 §

Mg?2" 950 = 40 mg/L, 3@ % ®q §

die THe (pH) = 8:1
Calculate total hardness, carbonate hardness and non-carbonate
hardness for a sample of water having following characteristics :

Alkalinity = 200 mg/L as CaCOy4

Ca?* concentration = 160 mg/L as the ion
Mg?" concentration = 40 mg/L as the ion
pH = 8:1

(b) () ferdsement & fafS Rl T Ieht feRamfafer =, STt Sie 3 grfeertor & forg sier o= wan
T WY 7 8, 949 § TE H

Explain in brief various types of disinfectants and their mechanism,
which are used for purification of water at water treatment plants.

(i) i fe7 20000 m*® 5@, fEE 10 fFe % s s@fE F@dF | 961 0-20 me/L B
8, % I9R % T mg/L § FAHF S 6 wiiiE AT o1 qReper | FAE 1 3w
8 kg fd &7 I

Calculate the chlorine dosage and chlorine demand in mg/L for the
chlorine usage of 8 kg/day for treatment of 20000 m* /day of water when
the residual chlorine after 10 min contact is 0-20 mg/L.

(c) (i) & T % SR FERT TaTeil hl Tueaneii iR I g A 5 Y41 Hl Wy H:)

Explain the problems associated with expansive soils while laying the
canal lining and remedial measures.

(i) ARG Tl H gean Hifedt % wEeE | R | == )

Discuss the purpose of safety ladders in lined canals along with details.

M-ESC-D-CHL /S50 8



(d) T TAFEY H HEEO 0-035 cumec TE HAT F G GEA 6 cm/hr 7| T8 | T8 I
e TS 15 cm Bl 0-06 TR FE § R w9 H @R 90 w9 w1 afehe #

The discharge of a tube well is 0-035 cumec and the infiltration capacity of soil
is 6 cm/hr. The average depth of flow in the field is 15 cm. Calculate the time
required to irrigate the strip of land of 0:06 hectare. 10

(e) Ih UIEH WATE S SNH ThM ! AR Fu1 digard 20 e Aara & 919 12, 16, 22, 45,
42, 38, 29, 15, 18, 25, 42, 38, 24, 12 3R 3 mm/hr Tl WX T FAHA
750 km? % 3R ¢ G¥%% 18 mm/hr B| e SRR feFo 10 mm &, @ IR\
3qaTe TG fhae e
The initial rainfall intensities of a storm during dry weather flow are 12, 16, 22,
45, 42, 38, 29, 15, 18, 25, 42, 38, 24, 12 and 3 mm/hr at 20 minutes interval.

The area of basin is 750 km? and ¢ index is 18 mm/hr. What will be the runoff
volume of the basin, if the initial abstraction is 10 mm? 10

6. (@) () Y@E T GO $1 ERE § RY T SR STarE! TR ETH B E H

Explain well loss and aquifer loss along with figures and equations. 10
(i) 9 T T i g9 fawm A faftE 6 g=h aEm w)
Explain well development and list the well development methods. S

(b) (i) VU UTEA (TS SESEA) H S T GHA 8¢

What do you undcrstand by sludge digeotion? 2
(i) 3T g (T SgeE) i fafm sewenett vd erayes grea i waifed e A fafie

| ] F&Y H TE H |

Briefly explain the distinct stages of sludge digestion and the factors

affecting the sludge digestion. 4+4=8

(iii) T TATR 3EYh qreq b, Swehl TelR 6 m , H1 AhEhed Hfiiad dAfws! &
TR 0 §Y Y, ST STEOR IR 1 3:5% T 3Ta0 (TeTsT) W ST R S ¢,
i1 T wifer efeade (sees ww) & Widm = -

3faqe ! AE ufa f&F 9 = = 068 kg

3 ) IATHAT = 94%

it 1EUs 1 A& e = 1-02
He-9g % e 30% =fifes wnfar Jem =i

M-ESC-B-CNTL /50 9 [P.T.O.




(c)

(@)

(b)

(¥

(@)

(@)

(iii)

Design a circular sludge digestion tank with 6 m depth for the following
parameters, when 3:5% of the digester volume is filled on daily basis with
the fresh sludge, which is mixed with the digested sludge :

Sludge content per capita per day = 0:68 kg
Moisture of the sludge = 94%
Specific gravity of wet sludge = 1-02

Provide 30% additional capacity for fluctuations.

Hfer oHia wd R o1k 376 1w & sie fadem =t
Differentiate between stilling basin and cistern, and their application.

R I T Sy, W S G SN S ——
JETfE & 1Y R R

Under what conditions is the hydraulic jump type stilling basin type-1
proposed? Explain with figure.

39 IATET < FT WA wd Tl arg Weweht <t qiteie =Rt |

Define primary and secondary air pollutants with appropriate examples.

FH-U-FHH UrE AAERY N6l % AW Faqd| SoEy uiedy § fiesd W6 R ger 6
S[fbeRT 37aT1 Al &7

Name at least five greenhouse gases (GHGs). How do greenhouse gases
(GHGs) play role in climate change?

e ToRIq 999 & W& § e 9Te WgH wh eThfd 3R aREm | ey o
% 99T 6 J@IiET ) gerEd ¥ wE S

[llustrate with diagrams the influence of environmental lapse rates on
shape and dispersion of plume emitted from stack of a thermal power
plant.

Togd b FAefariaa siel o g/ Sia-g 1 e R afodia fom st @

Explain how the water pressure is resisted by the following dams :

1. T®d dg
Gravity dams

2. Thgtaty
Earth dams

10
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(i) ToRE Tca ST o WAt uvdE | Sy 6 SR et & 1Y fhy wer Fakor w87

How do you arrive the base width of an elementary profile of gravity dam? 8

(iti) <hshIZ TEcd STET T Shshle h TS o RV AR IU=RIHE 1 ol TIE i

Explain the reasons for cracking of concrete in concrete gravity dams and
remedial measures. 10

(c) (i) ¥He (SHISFCTH) R S0 (FAFGRH) | 379 R G0 &7 a1 YfResho § g7l =1
fieR 87 Sid UK HEAT § Haifte A R W ST § W SW A9 SRl @l
Tefag, L Td $% "E I A1 <Nt B A B |

What do you mean by coagulation and flocculation? How do they play role
in water purification? Provide a list of most common coagulants used at
water treatment plants along with their relative merits or demerits. 5

(i) TH Se IR T ] Thad-Ta8E 3915 Ui A 40 fferm ofiex siw 1 Sy=nia e
#1530 Ha § Sl fhewl it 791 18 mg/L #1 ¥R ga=iia 5@ § CaCO, % &9
HTd 5 mg/L &, @ 999 F ufa a9 S0 fhewdt R omgen I (Gl 85%
CaO &) I A uftehierd i)

At a water treatment plant, the coagulation-sedimentation unit clarifies
40 million litres of water each day. The quantity of alum required at the
plant is 18 mg/L. If the alkalinity of raw water is 5 mg/L as CaCOj, find
out the quantity of alum and quicklime (having 85% of CaO) required on
yearly basis at the plant. 10

8. (o) TH=TE T8l & sEH@ & WA Y1 d archt fafde orRew wmwnest W w=i WO T
SRS 39 fad |

Discuss various maintenance problems posed by irrigation canals during their
use and write the remedial measures. 15

(b) (i) TaRRTE TURE S IU=R 997 H W T qTeil ST Foh1g |ishard T WshH &1 &7

What are different unit operations and processes used at a typical
wastewater treatment plant? 5

(i) T feepier foheet i WTEfs 7o e 1 @res a4t | WoRrTa fesfem free & it
ud Q8] ob) <) dag T Fffe & |

Draw typical cross-section of a circular trickling filter. Also, briefly
describe the merits and demerits of conventional trickling filters. 5
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(i) Toh TR, TEH! A 40000 7, § THEA gL HIRTE 1 % IT=R 6 Y I-T THal-
v T Emfam fie o1 aifihemm U Ifime wem & fog s atfes
fr=fafea & :

e OIS

S.
6.

o @S = 150 Iped (BOD 200 mg/L)

ANt 3fite S)@ = 0-25 fafea fet/fe7 (BOD 600 mg/L)

TtHe W=e% H BOD fggd = 35%

Theet 1 TR AT difeT = 800 kg/hec-m/f (30 fHgeies fas =i
e et feram T %)

Rehere e7gm =

I TEE WIS = 160 iR wiet/hec/fA (ai fraderes e miw )

Theet it wrlgmar T 9™ &% BOD & sft 3 |

Design a high-rate single-stage circular trickling filter to treat wastewater
generated by a town having population of 40000 persons. Necessary data
are given below to be used for the design purpose :

1%

2.
3.
4

<

Domestic sewage = 150 lpcd having BOD of 200 mg/L
Industrial wastewater = 0-25 million litres/day with BOD of 600 mg/L
BOD removal in primary clarifier = 35%

Permissible organic loading of the filter = 800 kg/hec-m/day (this
does not include recirculated sewage)

Recirculation ratio = 1-0

Permissible surface loading = 160 million litres/hec/day (this
includes recirculated sewage)

Also, find out the efficiency of the filter and BOD of the effluent.

(€ (i) R w6 T A H R s e R fuifa ww § fE Reafadt tead % e W
T W TG T Y AT 87

Differentiate between a weir and a barrage. How do you decide which
structure among them is needed at a site of diversion headwork?

(i) <= < fabeTdr % F HRO B &7 IH UfaehR HY fohan ST 87

What are the causes of failure of weirs and their remedies?

* % %k

10

S

10
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CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and S are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Word limit in questions, if specified, should be adhered to.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1. (o) fTriftea gl v fFmi-we afesm § Bl @ o deg Sl =1 il ®

(i) TS % dedsh (ST) F e s

W@Us—A / SECTION—A

fear srafe
1-2 20
1-3 25
2-3 10
2—-4 12
3-4 6
4-5 10

(i) e 9 A HRY)

(i) TR F % T H (Fe6) e, AR (Fehd) TAR TE 3feue (FhA) wie ® 9

The following table gives the activities in a construction project and other
relevant information :

() Draw the network of the project.

hifee |

Activity Duration
1-2 20
1-3 25
2-3 10
2-4 12
3-4 6
4-5 10

(i) Find the critical path.

(i) Find free float, total float and independent float for each activity.

(b) Wiz TETEn ¥ A9 < wHE &7 Hiie HeTen WA % g i wqe it o e wEre

F T TS deRd F o= % gy 9 off wWe i)

What do you mean by cement mortar? Explain the theory of proportioning of
cement mortar and also explain the relation between solidity and strength of
cement mortar.

© () g H g waen fafy ® aftfa Fiv) oo e whe 22 % faftm Iww A e

STH-D-CHULE/4

ERIELY

Explain remote sensing method of surveying. List the various uses of IRS

data.

10

10
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(i) Trepia gdam & g @1 avi S Geivfa gdau f stur-tEn i Ruifa w3
e fafSra SRep! o1 auia i

Explain the principles of triangulation. Write the factors to be considered
for the selection of baseline for triangulation. 5

(d) T et Yo vl uftedy & fou @ stavasksand At 87 U s Y@ifE i geear ¥ 60 kg
WehR o HIeh HUTE-9TE &8l @Ted 1o 9l af=e &l w98 HifSe) g% s i wfeese fomst =
fafga <ifs)

What are the requirements for an ideal rail section? Explain, with a neat
sketch, standard flat-footed broad-gauge rail section of 60 kg type. Mark
approximate dimensions of each part. 10

(e) (i) WEME A SA-FRE) % Ao it ==l Y| o & F ued 9ol UEE Aemn % fore
FAe! Td AT Tol-feprd] sgaeerat 1 aftfg Hifs)

Discuss the importance of drainage in highways. Describe the surface and

subsurface drainage arrangements for a national highway in coastal area. 5
(i) U (Sfrer) seaT % fesiea ot ywifed e 9t e Y gt sy
List the factors affecting the design of a rotary intersection. 5

2. (o) F=faRes % f= faves i .
Differentiate between the following : : 20
(i) o do THo T W
CPM and PERT
(ii) TR Td W
Float and Slack
(iii) A& AT T IAHIE AT
Direct cost and Indirect cost
(iv) A (FHhd) TR TE gfetre< (Wad) Fire
Total float and Independent float

(b) TR HH IR A4 FH o Al Bl TE HINY| 9 A & [AiE 7okl | @ ~E H
TR | I= S|

Explain the objects of plastering and pointing. Discuss the various types of
pointing with the help of neat sketches. 15

(c) 37 uft FRH fit g sEE, s e TR % A wsifad d § ) o TR Swe
age g &1 fufon 8 07 Uw ITYw I3 hl g ¥ W Hif)

List down the factors which affect the selection of a construction equipment.
How will you determine the economic life of an equipment? Explain with the
help of a suitable example. 15

STH-B-CVEE/4 3 [PT:O.




3. (@) Tl Pl & deof # weg ‘fofde’ = e hif) fafdwe & faftm Sexdl =61 s v
it bz % foga fafdw =1 affa Hifsg)
Explain the term ‘specification’ with reference to civil construction. What are

the various objectives of specification? Prepare a detailed specification of
reinforced cement concrete. 15

(b) = Y@t % Afircrsolt w1 aui FINY | TE SARE -t U6 AT S % e WOEH
Y@t § M 9 & fifea ©

war @l (m H) | §7%e (m? #)

441 270

444 10440
447 75600
450 144000
453 270000
456 414500
459 460800
462 586800
465 639900

ST F e Tag # 441 m 3R S G998 H 465 m THH, SIARE W S TG H
g el # fuifa Hifsa)

Describe the characteristics of contours. The areas within contour lines at the
site of a reservoir and the face of a proposed dam are as follows :

Contour (in m) | Area (in m?)

441 270

444 10440
447 75600
450 144000
453 270000
456 414500
459 460800
462 586800
465 639900

Assuming 441 m as the bottom level of the reservoir and 465 m as the water
level, find the volume of water in the reservoir in cubic metres. 5+5=10

(© (i) e Tl F el w6 JREE ) gE SIS ) T AeN Tl i srevEehard 87
List the advantages and disadvantages of concrete sleepers. Mention the
requirements of an ideal sleeper. 5

STH-D-CUTE /4 4




(i) ¥ veidl # ol ht @ erawea 37 AueR Rme w0 Wes e s9Ey ww wms
fafir fewat & m fafay)

Why are signals used in railway tracks? Draw the neat sketch of a
semaphore signal and write the names of the different parts. 5

(d) (i) WEHT & SETfdE feseT % # Rw 0 0 qemnl # o v ¥ 99 oTaws €9
¥ fo=m fru o ot fefir o = 87

What are the objects of geometric design of highway? What are the
different elements which need consideration while designing a highway? S

(ii) Toret Tafia & o =l =1 dew FA § 325 m e % e &fas TR @ R
stravashar off | frfafad sefidi fafimarett () =1 st iR .
(1) Afc=eenoq (goRuferesm)
(2) FfeH F1 Al =EHo
(3) Tifmm a3 6 wwas
Ff¥hedH Tfd = 65 kmph
HeH S 7 b SEIcled hl TFTS = 6 m
Ffed &l 9e’ = 10-5m

While aligning a highway in a built-up area, it was necessary to provide a
horizontal circular curve of radius 325 m. Design the following geometric
features :

(1) Superelevation
(2) Extra widening of pavement
(3) Length of transition curve
Data available are :
Design speed = 65 kmph
Length of wheelbase of the largest truck = 6 m
Pavement width = 10:5 m 10

4. (a) (i) FHR S THEEEH B A= a5 98 § g fifw

Describe in brief the various methods of proportioning concrete. =
(ii) Eel HiHe shle 3R yafera € b % e e g yaee frg FRor STeawas

g 87 F=i g

Differentiate between plain cement concrete and reinforced cement

concrete. Why is reinforcement necessary? Discuss. 10

STH-D-CNLE/ 4 ) [B.T:@.



(b)

(c)

3 frgal AT B fiw # T dieft gon wrh &, Fwss Ao wreiifdae frm wweft @ feg o v

AB ¥ neafag D W % Y42 %) fi w1 ared ¥, Wy AB & ot e 1 e e R
3 D H frag &0 % fou o R 31 fog ¢ & s/ ) I Shifse—

(i) D3 2 HAfeAe;
(i) CD < Twarg ud fespfeufa (femfam);

wad Hlafifere
farg N E
A 0 0
B 3014 256
C 1764 1398

(i) T ACD, 71 fh AC %1 ol wehat ferafin 38°247 @ |

A straight tunnel is to run between two points A and B, whose net coordinates
are given in the table below :

It is desired to sink a shaft at D, the middle point of AB, but it is impossible to
measure along AB directly, so D is to be fixed from C, a third known point.

Calculate—

() the net coordinates of D;
(i) the length and bearing of CDj
(iii) the angle ACD, given that the whole circle bearing of AC is 38°24°,

T 3 F G F e w o R faftm et #oar s ggan 8, w9 wfe 6 ==

Hiferg

T A W o, R IR S e (gEfm) 9@ €, th 99 e &% W 86 kmph W
dredl #| firhad W die 285 A 8

(i) <SS TR W S A St S 3 S i Hie
(i) SR 200 A 1 % etz ® T ¥, @ TR A wdd A1 off e il
(i) W 200 H 1 & AW N, 3° g% F |1, Fgdl §, o oA = T gE AR = qh?

Independent coordinates

Point N E
A 0 0
B 3014 256
C 1764 1398

o, TYuI-TUTS 0-166 2|

STH-D-CYLE/4
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Enumerate the different resistances which a locomotive has to overcome before
hauling a train.

A BG track locomotive having four pairs of driving wheels runs on a straight
level track at a speed of 86 kmph. The maximum axle load is 28-5 tonnes.

() Find the maximum permissible train load that can be pulled by the
locomotive.

(ii) Also calculate the reduction in speed if the train climbs a gradient of
1 in 200.

(iii) If the train climbs a 1 in 200 gradient with a 3° curve, what would be the
reduced speed of the train? Given, the coefficient of friction is 0-166. 10

(@) it e e Temr % ) Freaia w0 % wr B Rgelt #) o § e A ¥

wF T HEWr U Afer 2 A TeRe ®, et 600 m B amen ww &fhs 9% ) gifre
a% ) s B Ao fIRvY Td Freifea stfwst @ e 1 2ifiewen AT

(i) e Tfd, v = 80 kmph

(ii) W@Wﬁ@ﬁ,w=7m.

(iti) < 6 &, n o= 2

(iv) =Eited hi ASE, [ = 6 m

(v) GEUTaEH 1 APF R = 150 4 1

(vi) 3TYeh) RO o iEeA 6l AAF &, C= 0-507

What are the points to be kept in mind while executing the work of
mechanically stabilized soil highway?

An NH passes through a rolling terrain having a horizontal curve of radius
600 m. Design the length of the transition curve and compute the shift using
the following data : 15

(i) Design speed, v= 80 kmph

(i) Normal pavement width, w= 7 m

(i) Number of lanes, n = 2

(iv) Wheelbase width, [ = 6 m

(v) Allowable rate of superelevation = 1 in 150

(vi) Allowable rate of change of centrifugal acceleration, C = 0-507

STH-D-ONLE/4 7 [ P.T.O.



S. (@) (i

(%)

(b) (i)

(%)

STH-D-CVLE/ 4

@Us—B / SECTION—B

3qfEs vd ufEg Seadl TR A 9 Bied i ufE @ 9via Fifv) T Saerdl w)oE
JaTg HHIER 61 Sgedfd # qagrma i g s915)
Explain the mechanism of release of water into unconfined and confined

aquifers. List the assumptions made in the derivation of flow equation in
an aquifer.

e F3, foeh B 0-3 m 3, A GIE v srafeg Sioard wR # il S ¥ ) dS-vae
¥ TR TA-SR 30 m FW 3| A 6l 71 Hl AT i & wrg B s gesan
8, TR fehad gieRA 1 8 m T Hifta foran T &)

W?ﬂﬁ’lﬂ,:
STl Tl = 25 m/fd
g 6t =91 = 300 m

A well with radius of 0-3 m is drilled in an unconfined aquifer. Initial water
table is 30 m above the bed. Estimate the amount of water that can be
pumped if the maximum drawdown is restricted to 8 m.

Assume :

Hydraulic conductivity = 25 m/day
Radius of influence = 300 m

TRl T forg @ & sma ) ufenfyg fifg) e i el i fuifa w3 i 12
e wepR ITaTf B7

Define permanent wilting point and field capacity. How is it useful in
deciding the frequency of irrigation?

frifera atferel & anum w fa=ng & angftr =t Puifa Hifv .
@Yd 9GP = 2:8 mm/fA
g & il TEUE = 80 mm
=g 38 = 65%
IqeTsY [T AH = 50%

WTh ST <h! TTETS W1 st g Hif

Determine the frequency of irrigation using the following data :

Consumptive use = 2:8 mm/day
Root zone depth = 80 mm
Irrigation efficiency = 65%
Available soil moisture = 50%

Also find the depth of water to be applied.




(c)

(d)

(e)

(a)

‘AW FE@ T SHER [EIgEH W 3T 91 TS 87 Sehiied Sehe faft, S fee
TR h wfowr H srErd sard g, w affa FIR @ @e wEE = Iga hig|
What is meant by ‘design period’ and ‘population forecast’? Describe the

‘incremental increase’ method of future population forecast of a city, stating its
advantages.

80000 ! SeEA &I wia =fth wfd i 150 L & A1 F argar s v ogfd Y e 21
TR A FARA il @ud 5 ke/faA Bft ®1 10 fire % @ % 9= FafiE FH 0-20 mg/L
Bt ®1 ae B wAE w9 ufehem iR

It is required to supply water to a population of 80000 at a per capita demand
of 150 L per day. Chlorine usage in the treatment is 5 kg/day. The residual
chlorine after 10 minutes contact is 0:20 mg/L. Calculate the chlorine demand
of the water.

(i) 38 aRTE % ST AR % 9m §9 ¥ T @Red 3R qEieer | aRend B e
i)

Explain the impacts of improper disposal of solid wastes on human health
and environment in general.

(i) TR 3 AIRTE (TWo THo Tswgo) & "o W ==l hifsrg

Discuss the composition of municipal solid waste (MSW).

(i) SiaeE Sl g i) s T 6 aeEdl ¥, Sdei@ d STTHRE WETe G
i fordl <1 Tt A s Hifsi

Define hydrograph. With a neat sketch, explain any two methods of
base-flow separation from a hydrograph.

(i) it faf % g wwgmse fF S 6 a9, S Siqaie 9% % seEe 9, R
wehR fTera foran smar &)

Explain step by step how reservoir capacity is decided using a mass inflow
curve.

(ii)) TH-IeIG FARE TR G-I TaRE % f=9 Faveq Hifvw) ag-eEfa semm § s
o freied i 31 Al faftEt e fifsm)
Distinguish between single-purpose reservoir and multi-purpose

reservoir. Explain two important methods of allocation of water in a
multi-purpose reservoir.

10

10
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(b) (i) T e S Afrmera fasa A Frifea stiwei ) wag @ 3rd hifs
HHA a9 e ] s
(fe) (FFFR) (R /FgAH)
™ 320 850 580
T W TE ] A 90 120 580
ﬁi (Wh) 120 600 1600
il (ATY) 120 500 2000
et (T Hrew) 120 360 600
8L 1 2EH Bl = 15/20
FafE I = 075
Determine the design discharge of a canal with the following data :
Base Area Duty
Crop period (hectares) | (hectares/
(Days) cumec)
Sugarcane 320 850 580
Overlap sugarcane in hot weather 90 120 580
Wheat (Rabi) 120 600 1600
Bajri (Monsoon) 120 500 2000
Vegetables (Hot weather) 120 360 600
Time factor of the canal = 15/20
Capacity factor = 075
(ti) TTeea =Y T a1 iy o fakerar i faened i smEn S
Explain the modes of failure in gravity dam and earthen dam.
(i) STATIE FAaured | we feogoft faflag
Write a note on reservoir sedimentation.
(© (i) I wE F wehE ) e i) At Ieaa wel % F e 7 U W e 6

Hedal § TF i

Explain the function of a spillway. What are the advantages of an ogee

spillway? Explain with a neat sketch.

(i) Tifera siehel et U 3inf) 3o AE W famsE g i

C=24
TE=2m
o E = 100 m

R, ¥aqe 94 8 m H S9E W R

STH-D-CNLE/ 4 10




7

Compute the discharge over an ogee spillway with the following

C=24
Head = 2 m

Length = 100 m

Crest is 8 m above the bottom

(iii) I Sfem wa T Frm fmfn @ feoft fafeg)

Write a note on stilling basin and river training works.

(@) TF TR A uae, ™ w® awl Bt B, & o w2 farn o

data : 5

10

FT qag &9 F % g F JHR - 371% Ui
20% T 0-90
20% e 0-85
10% Yeg 978 0-80
15% ren U 0-40
35% i 0-10

& % -7 TUTe 1 Fuio FfY) TR TR #1 FA &45%d 40 ha ® W@ AfteRan aui dwa
6 cm/hr 2, A & A H-AT6 H=T E7

The classification of the surface on which the rain falls in a city is as follows :

% of total surface area Type of surface Coefficient of runoff
20% Rooftop 0-90
20% Pavement 0:85
10% Paved yard 0-80
15% Macadam road 0-40
35% Lawns 0-10

Determine the coefficient of runoff of the area. If the total area of the city is
40 ha and the maximum rain intensity is taken as 6 cm/hr, what is the runoff

STH-D-CNLE/ 4

for the city? 15
; BOD
(b) (i) aﬂﬁreaaﬁasqaﬂﬁm 3IITA o Hewd hl SATEAT ity |
Discuss the significance of ratio in the treatment of wastewater. 5
(i) TH "as TR * 2-fFF 37 °«C BOD @1 uftwhen #ifsie, fSwe 5-f<1 20 °Cc BOD
150 mg/L & 7ISY f 20 °C W kp H1 9H 0-1 B
Calculate 2-day 37 °C BOD of a sewage sample, whose 5-day 20 °C BOD
is 150 mg/L. Assume kp at 20 °C as 0-1. 10
11 [P.T.O.



() (i) = A e fafim sraenett @ avia fifse) 3 fafim wret o oft 9ol Sifse
TSl UTeH ! UHTTd i & Td o1 FeM oft srarge)

What are the various stages in the sludge digestion process? Also discuss
the factors affecting sludge digestion and their control. 10

(ii) T ATFER U &1 Afiepeu g R wh oo Sorarg drel aa wiar, S
FEE 6000 B, H w94 9t 150 L/ /=R € & de & 81 diaw & 5-f
BOD 250 mg/L #I

Design an oxidation pond for treating sewage from a hot climatic
residential colony with 6000 persons contributing sewage 150 L per

capita per day. The 5-day BOD of sewage is 250 mg/L. 10
8. (@) (i) e uni-faufwr @ wfenfia i) wegifaes Ari-fufo w@ sEgaifm Jri-fHare |
a1=r 1 fafay
Define flood routing. Distinguish between hydraulic routing and
hydrologic routing. 5
(i) = ofgafe #ri-faufon @ aferm ari-Rufo 3§ wgw snurfes geenist 6 |aq 3
AT I |
Briefly explain the basic concepts used in storage outflow routing and
Muskingum routing. 5
(iii) TSIk T AFi-fyior w uew wigm ot fafag)
Write a brief note on kinematic flood routing. 5
(b) () <« R feim Br B wren dife| feim i, s foim 3t e fsim 6
aftere i)
Explain Lacey’s regime theory. Define regime channel, initial regime and
final regime. S
(i) o PR A TEER § AN Y TF d1fen! & AfEeT & TAE HeH Hl WY HIWY|
Explain the steps involved to design a channel using Lacey’s theory. 5
(i) < PR T FAE o o germ i)
Compare Lacey’s theory and Kennedy theory. S
() (i) & FEFHAY THiEor H FH Gfad A &7 T % qEEiE gwE 1R @ ==
i |
How do mining activities affect the environment? Discuss the
environmental impact of mining in detail. 10
(i) &A1 H e AT i gueE @ 87 I Hidl T8 WHE O W A o e qul
TR T TSH 9Tel UNEl T == hifey |
What are the various pollutants causing pollution of air? Discuss the
sources and their effects on human health and environment in general. 10
* k *
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wrR forEd Awa gk =1 gdunm 6 am, e wem A B o |

w7 amarEs T, sma /P o F o B omowm § & e
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CIVIL ENGINEERING [(PAPER-II)
[ Time Allowed : Three Hours | | Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT gquestions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section,

The number of marks carried by a question/part is indicated against it.

Answers must he written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Word limit in questions, if specified, should be adhered to.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/ figures, wherever required, shall be drawn in the space provided for answering the
guestion itself,

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly, Any page or portion of the page left blank
in the Queston-cum-Answer Booklet must be clearly struck off.
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TWU2—A [ SECTION—A
1. fa) i) 0 e e E B i emen w0 F w5 s i

What are artificial stones? Describe the process of preparing artificial

marble. 5
fii) Fm s v & et = A
Enumerate the characteristics of good building stone. 5

(b) A w100 kmph 3% 70 kmph ¥ W @, fia e 4, g B T @Y
FH F A T R "EE % e smaves g sfe-gh w0 ofieem it s
wfafsrn wom 205 dweg, -TE 07 #R @ sam S0% WHD WE |

Two cars are appreaching [rom the opposite directions at 100 kmph and
70 kmph. Compute the minimum sight distance required to aveid
head-onnt collision of the cars, if reaction time of 2-5 seconds, coeficient of
friction of 0-7 and brake efficiency of 530% are assumed. 10

(ol (i) v s Taw ) g e dan wdem Tt i w5 Hif

With the help of a neat sketch, explain the traversing method of
Flane Table Survey, 5

fii) 1 :50000 % YUt 9r, wR wEERE ARk W OUF A AR, 12 em AW #) 34
a5 ® 27 km i FAr # 738 TEEE | oy ammh w10 em 3w mn #
MM B BEAE A B 5 T O A A AR R e g sl i)
Aline AR on a topographical map at 1 : 50000 scale measures 12 cm. The
same line on an aerial photograph taken from an aireraft of flying height
27 km measures 10 cm. Assuming the terrain to be flat, compute the
focal length of the camera lens used for taking this photopraph. 5

) () Tiw wER B owwiE g, = e fewmedt wfte, e omd  oem R
aIfan F A w0 R g

List different types of gaupges along with their width specifications.

List the factors affecting the choice of a gauge. 5
(i} T gE T WE % wham A 3 el g = A 6 Tef = e B # e b

T AEEEA W 34 Fi 7fd 35 kmph WioEta B, @ e @re w nfa gfEy @ R

=ifam | mim = T S sgea 75 mm B

A 6 degree curve branches off from a 3 degree main eurve in an aopposite
direction in the layout of a BG vard. If the speed of train on the branch-
line 15 restricted to 35 kmph, determine the speed restriction on the main
line. Assume permissible deficiency in cant as T5 mm, 5

fe) FEl F FE-T TG BT SO R oEmEEE: mEm OH o 3@ wse wowg] Bt

What are the advantages of pointing? Discuss the commonly employed types
af pointing. 10

EwC-D-CIEE/3 2



2. (o) Frefafaa ) =wen fim
Explain the following :
(L7 L5 SR Tl
Bulking of sand
fit) G HIT
Fineness modulus
(i) - T
Water-cement ratio
fiv)  SEYTA T
Slhump test 15

(b} wEwl § I (1) ) wfonf S gemn & i Ao w e w06 am g
W T W] i)

Define kerbs in roads. Discuss the important factors which control the
geometric design of a highway. 15

fe) T o fmim ofedre 3 fafie gene seend #5998 87 afim g s v dE
Hawen & = faEs FiRa)

What are the various distinct stages in any construction project? Differentiate
between briefing stage and tendering stage. 20

3. (o) ‘seEE wEm sgwe, R s sEee s s genfie am agER’ = oahele
Fife | = fm & of e ¥ B 9 T e aen 39 B
Define ‘optimistic time estimate’, ‘pessimistic time estimate’ and ‘most likely
time estimate’. Explain how beta distribution is suitable for PERT analysis. 15

(b AT BWE AuEeE v v g 88-500 m F v ¥ Fiw awtg (BM) = Sgmn )
am #fEn (frm i) = 2@ wd §1 A o B wediE T (RL) F) e it wE =16 ae A

T | S | STEeEe | HEE g foderioi
1622 A
1-874 0-354
2:032 1780

2362 B
0-984 1122
1-906 2-824
2036 88:500 | fAdw wefeg
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Levelling was done from A to B and continued to a benchmark [BM) of elevation
88-5300 m. The readings obtained in metre are given below. Find the reduced
level {RL} of A and B, and apply checks :

EBS s ES R Remarks
18232 A
1-874 0-354
2032 1-720
2:362 B8
0-084 1:122
1906 2-824
2006 28-500 BM 15
fe) (1) wETTE iR et w ok ol afea e fif
Discuss typical pavement failures along with their causes. 10
fii) v fauei & wEeE W oave fifim e e F o & fafim aie @
T Hifan |
Describe the purpose of traffic signals. Explain various methods of
coordination of traffic signals. 10
4. (o} TIHF IT-HEW HEEE F WA G AfFeEs wwE #R-R 380 fafis vent B s adt 6
e i
What are the governing factors in selection of suitable rool-covering materials?
Dizcuss varipus fypes of pitched roof 15

(b} TF WEETT w odvET % ¥ fEm 325 m F T oW oww Afm geem sm B o R
Fraferfir s aimat = Fgio S

fij =R TP

(it} FfEn = wiftics fwmm

fiff) HEEY T ) T

Fefafm siwd g m .
AMFET T = 70 kmph
HEH 95 T o A Hun f FEE - 6 m
FiEafi i = 105 m

A horizontal circular curve is provided with a radius of 325 m for aligning a
highway. Determine the following geometric features !

il Buperelevation
i} Extra widening of pavement
fm} Length of transitien curve

EGI-D-UNLE/ 3 4



Given the following data :
Design speed = 70 kmph
Leangth of wheel base of the largest truck = 6 m
Pavement width = 10-5 m 15

(c] UE TR ABCDEA TR F Tam §= o #1968 we-3i am St s amie s
vy i (frard) w0 osfveem i

-l 0 (m) EaEau
AE 35010 152°46°12"
ED 57903 64750'54""
. DC 36828 | 01°10°08"
CB 38220 | 262°08748"
| BA 401'58 | 231°22°00"

A raverse ABCDEA was run and observations are given below. Find out the
error of closure and compute the corrected latitude and departure :

Sicde Distance (m) Azimuth
AE 350-10 152%45"12"
ED 27903 A4 50’ 547
oo 36528 01°10°'06""
cE 38220 262°08°48"
BA S0 1-H8 2a132 00"’

20
wWIE—B [ SECTION—B

5. fa) 5 =€ A, B, ¢, D N E % W aiffs giEve s 1250 mm, 1020 mm,
760 mm, 1130 mm 3 1370 mm ¥| UF 9FR & 3nH, 9w F #@iw2 A, B, c ¥ E
Lol 91 F A 132 mm, 92 mm, 68 mm 3% 102 mm e fen e 8 e % e
D Hm W as w5 0 ¥ T W) 9 9FH O S D BYR Wl F A i)
The normal annual precipitations of 5 rain gauges A, B, C, D and E are
1250 mm, 1020 mm, 760 mm, 1130 mm and 1370 mm respectively. During a
particular storm, the precipitations recorded by the stations A, B, Cand E are
132 mm, 92 mm, 68 mm and 102 mm respectively. The instrument at station
I was inoperative during the storm. Estimate the rainfall at station D during
that storm. 10

(b FA-Te w4 ween afy w9 3REE e 2
What are the conditions which favour the selection of embankment dam? 10

(o) T fo=r wivdmm & wwem % oy s-wn s we #

What are the requirements for the success of an rngation project? 10
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(d) ¥& # 4 MLD % fau ¥ gz am s = sfaeem it fes e §1 =
5000 L/m?/hr #|
Design a rapid sand flter for 4 MLD of water with a rate of filtration of
5000 L/m? fhr. 10

fe) 300 =fFa @) uw oE FEE F fon s #fes 2= = s fifm, s i aie g
fo ofwm s o@ var 120 fa 8

Desgign a septic tank for a small colony of 300 persons with an average
wastewater flow of 120 litres per head per day. 10

6. (a) ¥ Wi Hifew .
Distinguish between |

(i) e w i G e .
Aguifer and Aguitard

fii) srETEn ve Al wid
[nfluent and Effluent streams
T e e e B e ]
Unconfined agquifer and Lealsy aguifer
fiv) weEEE % fale afE o e g
Specific yicld and Specific retention of aguifer
(v o e T AR T
Water table and Piezometric surface 15
() T T wE-Ta § —
5 km® w75 &% C=0-1
2 km? #f4 §3 C=0-25
1 km? @R =& el o ©=0-30
0-75 km? wfm 3y faww C=0-35
125 km? sania 9 fms C=0-40

T O = FERIE 25 ' 6 Ao gy (7)o o @ e amEe = ow wEe
TR, W we-fae F o - sEiu-ammr 9y Pl o

1507/ 3
| —
E413=

E®BI-0-CILE/3 B



Eid]
i = =] He, mm/hr §
T = argdi @, a9 §

t == a@fy, fmel A

we-favres 4 wEm w1 ®1@ 50 e B
A rural watershed consists of—
S km? of forest area with C=0-1
2 km? of agricultural area with C=0-25
1 km? of unpaved streets with C=0-30
0-75 km?® of green cover with C=0.35
1-25 km? of residential area with C=0-40
where C = cocfficient of runoff. Estimate the peak runcff rate for rainfall with a
return period [T} of 25 years, if the intensity-duration-frequency relationship
for the watershed is
;150 : o
(t+12)25
where
i = rainfall intensity in mm/hr
T = return period in year
t = duration of rainfall in minutes
The watershed has a time of concentration of 50 minutes. 15

(e) T wEm-d 2 02 R waEfy w e e s sl W TEE e SR g
7 220 m? /s T V| AN E FA W 47 mm 9 58 HEE-SE % 2 W R T
TEEF ¥ u W awen FiR, o2 wed g fR uE R Em oW 15 mO /s e alwa
W T 25 mm/hr ¥ 3R AEE-gE W ATEE 445 km A, @ 2 = A
T 1 dg e wem fif, o e g ol emgons w anen Peeia e

A catchment experiences a 2-hour duration isolated storm and the peak of
the flood hydrograph due to this storm was found to be 220 m” /s. The total
depth of rainfall was 47 mm, Estimate the peak of the 2-hour unit hydrograph
of this catchment, assuming & constant base flow of 15 m? /s and an average
infiltration rate of 25 mm/hr. If the area of the catchment is 445 km?,
determine the base width of the 2-hour unit hydrograph assuming that the
unit hydrograph is triangular in shape. 20

EGI-D-CNLES3 T | P.T.Ch



7. {u) T AW F EOEA, T F 18000 ha fFEa F G F fan, w9 w wivees
FAT R AT 6 T W 500 ha/mY /s T R 15 H 1 V TE TH o 919 UF g9
W W s BT seie 30 - 09 mys; B/D sEE = 6; 8 no= 0-020.
An earthen canal is to be designed to irrigate an area of 18000 ha of wheat
during Rabi season. The duty at the head of the canal is determined to be
500 ha/m? /s. Design a trapezoidal canal with a side slope of 1'5H : 1V,

Permissible velocity = 0°9 m/s; BfD ratio = 6; Manning's n = 0-0:20. 15
b} TE=m ) fEnfafunt ol i

Dhiscuss the mechanisms ol coagulation, 15
ic) TH@mmwmﬁmﬁﬁﬁmmﬁaﬁmm

e wId ¥EE = 5 MLD
arafite @7 W Hle 3le Fo = 300 mg/L
Rt wEEEA 76§ #fle e e Tma = 25%
gt aqfie @% 4 |ifeE #io 3fte Ee 1 7= = 50 mg/L
YR SR AT = 14
qAiEEiE s 79 % e slie o H FHEEE = HE AW

Design high-rate and low-rate trickling filters using the following data using
empirical formula :

Wastewater llow = 5 MLD

BOD of wastewater = 300 mg/fL

BOD removal in PST = 25%

Desired BOD of treated wastewater = 50 mg/L
Recirculation ratio = 1'4

BOD of recirculated wastewater may be neglected. 20

8. [o) TF HE F UF aniEn it F G R 0F 59 dE F um g aftsis e oA
v Hay Yan i, wm EE W -Aien wR 8 wage w)

Develop a relationship between the side of a sgquare section of one sewer and
the diameter of a circular section of another sewer when both are hydraulically
equivalent, 15

(b b 8 Yeaefin % ffe 96 @ o @ s o & i § TRl

Write about the various sources of radioactivity in the environment and its
effects on the environment. 15

fe) Tafim wenr % anfia 9 smfte ¥w-we 4 B o & oo 1 e e

What are the different types of municipal solid wastes? Explain about each
of them. 20

* ok ok
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Tt sehiffadt (woa-u=-11)

g : o e Aftras 3% : 250
TyA-uR Tt e srRw
(R A F @ Ffefaa fEw i Fo gEuEigEs Q)

T e U § S 9 @vel & fawif § qwn R w sih 91 8 B #)

IAfigaR & T UTT T F IW A E

A & 1 3R 5 Afad & qon arhl et § ¥ 7S @ve A FH-8-F0 T T AR 9 T F IW <)
TF Y /9 % T frga o e e Re g #)

T o IW I WiitRd wew # for@ 9 =nfe, for 3g@ sus yaw-ua # R T R, i g mem @ e
IPE TH-HE-IW (Fo Hio To) Y F gays | Ffde wm w fmn s =mfew) witga wem & sfofe o=
Torddt mem § for@ T I W FE 3 @ e

R frad g 9t i qEuron i s, se weaa Ffée fen s i)

&l srevEs B, ana/fE 3w # fog Ry o wm 8§ @ Twid)

TRl R GheAl & yafad wd €, 99 9% =AW A F@ ™ DA

T % I A 0T AR el e ®9 @ Re e wE % I A e & st aik @ s
T 8| YH-H8-3W R el B13 T FE UB AuEt 78 F 9 R Pia: FE 3

SDF-B-CVLE

CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.

SDF-B-CVLE/3 1 [ P2



WUs—A / SECTION—A

1. (@ () 994 R (I=8) i whe & fow = g, soq (fafae) ft amd @ fm =i
Bl 27

(i) STRPR U9TE 991 87 I8 hel Wi 87

(i Why is cube strength different from cylinder strength for the same grade
of concrete?

(i) What is Bauschinger effect? Where is it relevant? 10

(b) e & famdu (F9) &1 @ 3 27 T fwdn wfErs @ svEn avEdi? E-8 @RS
fogdo 1 gafem @ &7

What does creep of concrete mean? Is creep harmful or beneficial? What
factors influence creep? 10

(¢ T-g= fafa @ <t qomrdt 1 st wiem Fa e Fefifen seEdE e e
30 €8 E W, fogelt C @ D ¥ 7w, S 100 m H g0 w @ 2
Mg CWYHA=2.-0m
g DWTw =3.0m
IHEVEEF W, CW DR @ #, afF CF=120m @ DF =20m
g C® WA =1.50m
ffg D®W 9 =2-75m
St o Ut Y Tl wHem ) STl § AuE T T g W@ W H IR 3§
4fe Igr 1 wEfa B s @, @ fag ¢ w wd vew =0 dm?
While carrying out the permanent adjustment of a dumpy level by two-peg
method, the following observations were made :
Instrument at peg E, midway between the points C and D, 100 m apart
Reading at point C=2:0 m
Reading at point D=3-0 m
Instrument at peg F, inline of Cand D, such that CF =120 m and DF =20 m
Reading at point C=1-50 m
Reading at point D=2-75 m
Check whether the instrument needs permanent adjustment or not, and

whether the line of sight is inclined upwards. What should be the correct
reading at point C if the instrument is to be adjusted? 10

(d) = R % fore frard w o R R e # | ufeee 3 foe wRay (Geasd) ffim =
(i) ATd B G 991 T Fraifad h1 1 @ehdl €1 9 FE F TR9 F Afoa el
(i) K, E & S1Ha & B
(i) X, Q& K W fft et 7

SDF-B-CVLE/3 2



(iv) 3T F AT A G, B ¥ 90w 84 % Uea YN F 1 gl 2, TitH M wmy-giy H
T Hehell 21

(v) ETQ, A% TR B |
(vi) QF TRaTaEa J % uea stfEd #)
(vii) C, F @ G =& g 81 W fasft R
(viii) E & Q 1 fraream ©h € w99 e s g 2
(ix) z @ avft wRa forn s wean 2, 59 C, X U J 9HW 9 i E)
(x) Z wifem forn 21
The following are the activities and the logic for a project. Develop the network
for the project :

() A and B can be carried out at the same time. They represent the
beginning of the job.

(i) K follows E.
(i) X depends on Q and K.

{iv) Neither F nor G can be started before B is completed, but they can be
concurrently performed.

(v) E and Q follow A.

fvi) Q@ must be carried out before J.

(vii) C depends on the completion of F and G.
(viii) E and Q can be executed at the same time.

(ix) Z can only be started when C, X and J are finished.

(x) Z is the last activity. 10

(e) *UTfi {@uY F I N B? WY W WH-1E@H 7 @A vy (Rea-amgE dio sfo 3%) #

TR 1 Tod 99wy weft o @ Ewid

What are the components of a permanent way? Draw the cross-section of a
single-line BG track on embankment and show therein all the components. 10

2. (a) T=fafaa = quemd -
(i) F= Fearea Ffe
(ii) TEE-"EfAd Hhie
(iii) FTFI-TElTd hshie
(iv) wFeH (dTeR) Fhie
(v) ey 9= (H-dw)

SDF-B-CVLE/3 3 ; [P.T.0.



Explain the following :

i High performance concrete
(i) Self-compacting concrete
{iii) Fibre-reinforced concrete
(iv) Polymer concrete

(v) Ferro-cement

(b) TSEE F AR T H -8 HRE I Fa B7 T F AfER WA T

(c)

-8 a5gell T FA-Y T F AW * @R B TEEEa 87
90 km W ¥ W 60 km uR 02 #Hi 1fa A fywla e @ o @ @ w0 A g @

(qB¥E) F T=R ¥ g sravas man g gt e w3 FR S o el @
2-5 ¥, TY U 07 T 3% &Hal 50% HH|

What factors influence the geometric design of a highway? What are the objects
and elements need to be considered while designing a highway?

Calculate the minimum sight distance required to avoid head-on collision of
two cars approaching from the opposite direction at 90 kmph and 60 kmph.
Assume a reaction time of 2:5 seconds, coefficient of friction of 07 and brake
efficiency of 50% in either case.

w yaq uiEeE 12 fened B ol @) e Semet @ v @ ¥ fog smaws am=
wraty wd fafim Brnedt § sidwery frgan

T T WOAT - gty S ol S EASs HERE - SEVSL . SR (N SRR R
gefad! it - =~ & A B B € € HE FE Q9 &
SRemaE®) : T 5 MW 8 ' 5 5 4 0 & B 9

(i) TR TR T, () S g qe (i) o R ¥ e ga e (Jew wie) o
T @ () welR) T

A building project consists of 12 activities. The normal duration required to
perform various activities and the relationship among the activities are given
below :

Activity £l A B (4 D E F G H I J K L
Predecessor § e —— A A B B e e DE F G H
Duration

(in weeks) . T 5 10 5 8 6 5 4 10 5 8 9

Compute (i) the project completion time, (i) the critical path and (i) the total
float and free float for each activity.

SDF-B-CVLE/3 4
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3. (a) Trmfafas w dftm fofimf fod .
(i) F=h A3 (FRRA )
(i) wiaawe fufy va aa fufs (s afa)
(fii) ST (FFR)
forell Fiffa &= § o TomEl 1 dfET F w400 m B ¥ ww AR o 9 W
WEUH AT ¢ 3o ARe Ho A & igen Fr=fafas snfida fafimasd =1 sfimem
W
(1) aed 3o (gueferamm)
(2) Ffem =1 wfafer i
(3) HeFAY T FI TS
YTy TS :
Hitwewd fd = 75 km ¥fd e
e T ZF & I%-3UR (Fd-99) I 96 = 6 m
Fen & 912 = 105 m
Write short notes on the following :
(i) Hairpin bend
(ii) Retaining and breast walls
(i) Scupper
While aligning a highway in a built-up area, it was necessary to provide a

horizontal circular curve of radius 400 m. Design the following geometric
features as per IRC formula :

(1) Superelevation
(2) Extra widening of pavement
(3) Length of the transition curve
The data available are :
Design speed = 75 kmph
Length of the wheelbase of the longest truck = 6 m
Pavement width = 10-5 m 15

(b) (i) Ta WA Ve F fou FH-6 amfiEt s f S #7359 9 JoEr =R F e 3gEm
3§ o SR areft f ywr B fafgat (Fesm) el w5t
(i) T T el ATl § F3he w THEE T d REewE W F o9 JHEEs alF
87

(i) What are the materials used for thermal insulation over roof? Describe
the three types of membrane used for roof waterproofing.

(i) What are the most effective ways of providing durability to concrete
against chemical attack in a known adverse environment? 20

SDF-B-CVLE/3 5 | B,



€ (i) Tufe o) s i w8y § 336 i vl # gwed)
(i) e gEa & Fefafad g8 | gu SAfwet it ToE

RyA | vrwEesd | SREdEd | sEmEdidd | 39F | frE | 3usw #i I=ar | gEHia
1 ? 23-18 20-00
2 1-59 ? ?

3 1-28 7 1-08 ? ?
4 ? 4-0 ? 18-33 ?
5 ? 2:19 ?
6 ? ? 1572
7 2:95 ? ?

(i) Classify spirit levelling and briefly explain the different types of them.

(i) Compute the missing data in the following level book page :

Station BS IS FS Rise Fall HI RL
1 ? 23-18 20-:00
2 1:59 7 ?
3 128 ' ? 1-08 ? ?
- ? 4-0 ? 18-33 ?
5 P 2-19 P
6 T 2 1572
7 2-95 7 ?
15
4. (o) T (RfFgEe) @ o (i) FiA % 6= aie =) 29 Fhd F agwy o=t #1 we
fom s 3% ol % FA) g ud o FiEEl B sEmedel % w8 e
Distinguish between flexible and rigid pavements. With the help of neat
sketches of cross-sections of pavements, enumerate the functions of their
components. What are the causes of failures of flexible and rigid pavements? 15

() Tz # wie 7o wfEsm gfmy (ead) w@ e afwet % fa siggam geamEfy @« 9@
w| WY @ FA @OE T GEY F 0 T @ Al B §Y I W ATFATH THIEY T
g AT qAY
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(T, ) Focit & (T,) fosft & (Cp) TR (Co) TH (F7e2 &)

# uf o &
10-20 + 3 400 600 200
20-30 5 2 300 750 150
2040 7 ] 360 540 90
3040 4 2. 500 1000 250

FYEE @ = € 250 ufg fem)

For the project network shown in the figure and data given below, determine
the optimum time duration and cost. Also plot a curve of total cost vs. time and
indicate on it the optimum time and optimum cost :

10 5 20 > 40
g D

Activity Normal time  Crash time  Normal cost  Crash cost Cost slope
(Tp) in days (T;) in days (Ch)yin ® {Cs)itr & in ¥ per day
10-20 4 3 400 600 200
20-30 5 2 300 750 150
20-40 7 5 360 540 90
30-40 4 2 500 1000 250
Indirect cost = ¥ 250 per day. 20

(c) wra® =F ¥ 3 e F 7% W 22 T % Hefig 9 F WY 80 km T w2 A A |

© g YeUd W IR g O 99 Xd A % §9 & stfman sTged wR A TR #) 3 e
#1200 ¥ 1 % Sg@ W A A, @ gEh vl F @ et FH A o o w) Al @ @
#1200 § 1 % 9g@ ¥ WY 4° % T F) UR KA Y, A 9600 Qi F 0-2 FA gY M H
M arelt arfafes #=4 ) oE w= )

Calculate the maximum permissible load of a BG locomotive with 3 pairs of
driving wheels with axle load of 22 tonnes each on a straight level track at a
speed of 80 kmph. Also calculate the reduction in speed if the train has to run
a rising gradient of 1 in 200. What would be the further reduction in speed if
the train has to negotiate a 4° curve on a rising gradient of 1 in 200, assuming
coefficient of friction as 0-2? 15
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5. (a)

(b)

(c)

(d)

@WUs—B / SECTION—B

G A # A, B, C W@ D VYAl # g aifi® gfdurd wEe: 80:97 cm, 67-59 cm,
7628 cm Td 9201 cm &1 94 1985 ¥ VA D fifa o1 @@ =39 A, B & C # F9w:
91-11 cm, 7223 cm T 79-89 cm & a1t gfeuma sifa ey my) 3% ad # =@ D W
gieura #1 HATFeH H|

The normal annual rainfalls at stations A, B, C and D in a basin are 80-97 cm,
67:59 cm, 76:28 cm and 9201 cm respectively. In the year 1985, station D was
inoperative and stations A, B and C recorded annual precipitation of 9111 cm,
72:23 cm and 79:89 cm respectively. Estimate the rainfall at station D in that
year.

TF HERER TAFY F1 AW 20 cm 8| Seadl $ Wi 30 cm & 3696 0mE 38 m ufd
81 39 % 7@ W 4 m & gler & fog 0% 3osl 1 yw &t s g srgeifea w9
e =1 Iwm #:

An artesian tube well has a diameter of 20 cm. The thickness of aquifer is
30 em and its permeability is 38 m/day. Find its yield under a drawdown of
4 m at the well face. Use radius of influence as recommended by Sichardt.

T SEEn (FEERE) w1 HE e 89 (Fead wAvS ) 1200 Fm R
%1 digar, TOE A ¥ foIU 40% @ woe B % fow 35% & 3 21 @i ) wuel €1 wEwa A R
®R 37afY 20 7 v wua B A w1 @y 15’7 1 ) 7R voa A ¥ 90 #8010 cm
d 59d B % foTT R Te0E 16 cm &, @ SWE % @@ 0T

A watercourse has a culturable commanded area of 1200 hectares. The
intensity of irrigation for crop A is 40% and for crop B is 35%, both the crops
being Rabi crops. Crop A has kor period of 20 days and crop B has kor period
of 15 days. Calculate the discharge of the watercourse if the kor depth for crop
A is 10 cm and for crop B, it is 16 cm.

T BOD fawciww # ofeiifieh smfile @ % 10-0 mL 793 &1 290-0 mL ¥ siiifia aqa
Hid (Hide SREEA 91X) ¥ yden fRn T yRiE DO 92 mg/L o W 5 T ¥ 20 °C *
T (3GAYH) F 96, T 6 feifa aFa @i S @ ifem DO 2:0 mg/L ¥ FRitd
TIFa 9 Fi 3™ DO 8:0 mg/L #1 BOD sidd &I 37¥ad 3000 mL & 794 i 5 fm,
20 °C $t BOD #H 7M1 i)

In a BOD analysis, 10-0 mL of industrial wastewater sample was diluted with
2900 mL of seeded dilution water. The initial DO was 9-2 mg/L and after
5 days of incubation at 20 °C, the final DO of the sample with seeded dilution
water is 2:0 mg/L. The final DO of the seeded dilution water is 8-0 mg/L. The
volume of the BOD bottle was 300:0 mL. Determine the 5-day, 20 °C BOD of
the sample.
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(e) & F TF TR ¥ T i fafim wmneit A e % 9 Tt v safie (figem) w@ie f

HEAT ﬁ":ﬂﬂ'ﬂ'ﬂ L &
FAI0T #1 51T (mg/ L) 0 01 0-2 0-3 04 05
SR FH07 (mg /L) 0 0-01 0-02 0-08 19 0-24
FAI 1 AT (mg/ L) 06 07 0-8 09 10
3EferE FHH (mg/L) 03 02 0-24 03 046
fufor =t
(i) SH-9ig=Z HEA

(i) 5@ % TR B FAA A G
(iii) afe <&t forawor afwy goAT 8™ ¥ 0-3 mg/L Afafed w6 6t 71w @ |, @ Afm

TeH & e § 0-2 mg/L A I &fE T F1 F foau smavwas Fa i sfiwer
A

The chlorine residuals measured when various dosages of chlorine were added
to a water sample are given below :

Chlorine dosage (mg/L) 0 0-1 02 03 0-4 05

Chlorine residual (mg/L) 0 0-01 0-02 0-08 19 0-24

Chlorine dosage (mg/L) 06 0-7 08 09 1-0

Chlorine residual (mg/L) 03 0-2 0-24 0-3 0-46
Determine :

(i) The break-point dosage
(i) The chlorine demand of the water sample
(i) The design dosage to obtain a free residual of 02 mg/L at the

last consumer’s tap if the water distribution network being old exerts
additional chlorine demand of 0-3 mg/L 10

6. (o) Tl Y& ¥ JEMEE @ AEERE @ F U @ g@ iR oo e 21 &3 f s
SEEEIT 5000 U6 SAEHH (FifT) SHEE (FEied Td gEH) 5000 il 1 g1 AETEE
AEE 150 L 9 =afe i A oo s s 45 L i s wfd e ae s sasdm
FA 21 AR o« F w9 frew ) e, el e @ saaeE w8, 90% "Hd
T gE Hiat 1 e Ht | Hia F A FaTE WO R Fedn g 7 | At 1o
(Fsh %aet) 3 TH =an YA U TH-foerd o | qfi o WiEfow @@ 400 # 1R AR F 0
1 0013 "M | Hiet F Jaw @ Afuwan el F fag sited ge sfepema 1 Iugwa ®
feoqoft =t )

A main sewer is to be laid for a residential cum commercial area of a town. The
area has a residential population of 5000 persons and. floating population
(offices and shops) of another 5000 persons. The residential population
consume 150 lpcd of water, while the floating population consume 45 Ipcd of
water. Assuming that 90% of water consumed emerges as wastewater, and this
also includes infiltration and inflows, design the main sewer. Consider the

SDF-B-CVLE/3 9 [PT.0.



(b)

(c)

(@)

sewer flowing full at peak discharge. Take peak factor of 3 and minimum
discharge factor as one-third. The natural slope of the ground is 1 in 400.
Assume Manning’s n =0-013. Check the sewer for minimum and maximum
velocities, and comment on the suitability of design.

T i MeH 999 B v Al 979 srawed 3% (ffEea vl afenewE &) 17 94 Hie wfa
faq ufy =i e 1 wag 9g@ o (WHE Hewell ) & 919 2| 3F F) T ARy Jaged ok
%1 T FAFER Xl WA ¢ 0'1 mm ¥fd B3, 0-2 mm Ufd ¥%8 T 1:0 mm Wi Fhs
derse T (Vefom Jad) are @i @1 fram wfoea g dvifed @7

A water treatment plant has a horizontal flow sedimentation tank with a
surface overflow rate of 17 m® / day-mz. What percentage of removal should
be expected for particles having settling velocities of 0-1 mm/sec, 0'2 mm/sec
and 1:0 mm/sec respectively considering the tank behaving as an ideal
sedimentation tank?

FrafoRaa stfwsl & oy w76t W= (S QeeH) F1 AfEew F6 § ¢
YR, Q =30 ¥ Hi& ufd ¥
Taee a1, £ =1-00
e TTe (HFe W) =1 ¢ 1

e e (wifrefera wm) of et @t % frgrm 1 3wm w=)

A channel section has to be designed for the following data :

Discharge, Q =30 cumecs
Silt factor, f=1-00
Side slope =3 : 1
Find also the longitudinal slope. Use Lacey’s theory.

6 m 39 @ R W 1-5 m 91 & dfy, feh 5@ vos it @ ;, «1 fm = e
T R FE T Refd 9@ e % e sty F anur i <er et AR @ @R aw
20 kN ¥ 57 it w6 St g i o (ufare IR #RE i) c =1 ) 3k
o0 T 0-6 T Afiehan Wi Hted g 1800 kN wfd & e &, @ @y ) fewn
# wfa w

1'5m
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A dam 6 m high and 1-5 m wide at the top has vertical water face as shown in
the figure below. Find the base width of the dam if no tension is to develop.
Take unit weight of masonry as 20 kN/m3 and uplift pressure intensity
coefficient c as 1. Investigate the stability of the dam if the coefficient of friction

is 0'6 and maximum allowable compressive stress is 1800 kN/m2 :

Water o

1-5m
e

s

b — 20
(b) T FEE-87 F ©: auiATh R\ 8| It grn w9 # sifa arffs givm e #
=2 A B o, D E F
g9 (cm ®) 826 1029 180-3 110-3 98-8 1367
(i) T % adam T % fog siea gfdua F e § A R 3
(i) 37raa IfEUT & AHAH H 10% I IR F g smae-g7 7 auinrd RyA A srggaa
T 6 T @ |
A catchment has six rain gauge stations. In a year, the annual rainfalls
recorded by the gauges are as follows :
Station A B C D E F
Rainfall (in cm) 826 1029 1803 . 110:3 98-8 1367
(i) Determine the standard error in the estimation of mean rainfall in the
existing set of rain gauges.
(i) For a 10% error in the estimation of the mean rainfall, calculate the
optimum number of rain gauge stations in the catchment. 15

(c) & fFrwm e (Hatw fawen) fod o & foe afRs 3 e o wE-w (3f-u5e)
MR oyt ) fafim srawensii—yawn anf, fem arl, s, 9y fem ol =i aoid gu
UeF 3% =1 we fom =) AfRs 3% ¥ aRame (wegee) & siftm freoe (Reawa) & foe

= = (EES) 9Ed TR (A% fe) w1 af=ee (Vewm) ot A

SDF-B-CVLE/3
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fa)

(b)

()

Septic tanks are one of the most coms#ién on-site treatment systems in areas
not having sewerage system. Draw a neat diagram of a septic tank showing
various arrangements—inlet, outlet, baffles, air vent, etc. Also draw section of
an unlined soak pit for the final disposal of the septic tank effluent.

TR g W uw dur () 1 3T wE 16 m o § UE 39 at SR W i urget §1
FETER (W) F W A 4 m TR § T AFER (FEAEHW) FRE A 5 m TEd
R fm g g (F2) 390 2:5 m F S W R | @ieen & g w1 I w1 ge, R
F %Y 6 A A e T Y, TR N e wae W@ A F w1 F e | aE @E
(esmfawe JwR) AT

An impervious floor of a weir on permeable soil is 16 m long and has sheet piles
at both the ends. The upstream pile is 4 m deep and the downstream pile is
5 m deep. The weir creates a net head of 2:5 m. Neglecting the thickness of the
weir floor, calculate the uplift pressures at the junction of the inner faces of the
pile with the weir floor using Khosla’s theory.

a1 @ E F A F @ G, FR 6 | & e, Gt suen @ aitew, anel
I G, G, FEI-WR I, R Y F9 @ W = Fw=a aeft & A e 3
sifm frees A e W 9w R g ks 3w FR F e yawm 6 e f smen
|

Explain the methods for sustainable management of municipal solid wastes by
emphasizing the role of source reduction and reuse, source segregation,
segregated collection and transportation, material recovery, recycling,
composting, waste to energy and the final disposal of remaining waste
materials in sanitary landfill.

7@ = afEsAel & fon vaiar wigfa sm @ 6 wbEn, fed dad, g9, s\-gEen,
e Ud At mite 8, 6 gafaw suEm e F R W faaEm w®t
Discuss the process of getting environmental clearance, involving screening,

scoping, public hearing, appraisal and monitoring; based on environmental
impact assessment for river valley projects.

* %k

15

20

15

15
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CS (Main) Exam, 2020

URC-B-CVLE
Tafae it (wva-a=-11)

9 ;oA g AftFaw 376 : 250
T -u Tt v srgRw
R A F @ Frafafen {3 #1 Fwn smurigEs @)

T e T & S @) @udl § fai € qun R w@ ol 991§ = §

InfigaR F FA YT T F SW ] §)

¥ G 1 3R 5 AfEr § g 9 T # ¥ 0 G@ve ¥ F9-9-F0 TH T R 9 T F IW i)
T /97 F fou R 3 se% oA Ry o )

T % IW 36 WiRRa T & o s i, e Sga s yaw-ww # fe T R, @R 3w wem @ e
IPE TH-HE-IW (Fo Hio To) Yt % Fays W Fifde wm w fran s w1fee) witmsa wem & sifafes o=
e mem § fo@ @ SR W i 3w 7€ e

TER forEa wwa afk HiE gEuwen 6t S, ae wee [ R st

el awd |, Ima/fE I * foay Re g wm § @ <ufsy)

Yl 3R hadl % weford 31 8, 19 q% = 7 el T 8

Tt % I h TUET HRIGAR Al STER | 3T ®9 A Ry T g B SW A o A= @ el ak @ we
T B TE-9E-SW Y& § @l 918 T I 98 AYET I8 % 9E h Tia: e dfg)

CIVIL ENGINEERING (PAPER-II)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5§ are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the

space provided. No marks will be given for answers written in a medium other than the
authorized one.

-

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Us—A / SECTION—A

1. (@) v hfd W@ ¥R U § A9 F0 Tea 87 R e few R wmelt 6wk @ weta
37 wrelt & aRaeT N I8 R TR TWiRE w87

What do you understand by percent swell and load factor? How is the load
factor related to swelling of the material? How does it affect the transporting of

material? 10

(b) TH FHEA-SEH H A1 e R € 35,000 B1 W h W oY 12 a9 arRfera A 9 R 2
W 9k € 3,00,000 H AHRAT TG F IR TG T h A R, D I7 fem ® fh <
Wed 30 ¥ 3R Ferm|

=S R/ B 8% A g Fuia Hifte f w7 srgvifta wem s fraedt @ @1 @ 6 we
Bl I W N F iy fag ik

A shop building gets an annual rate of return of ¥ 35,000. The future life of the
building is estimated as 12 years. But if recommended repairs are carried out
immediately at an estimated cost of ¥ 3,00,000, it is expected that the building
will last for 30 years more.

Assuming the rate of interest as 8%, determine whether it is economical to
carry out the recommended repairs or leave as it is. Justify your answer. 10

(c) T TE 701 87 TH-TR ¥ 10 m [ A AGal | AT T TG 9 & fe am=a a4
1 Fufor Sive 7 77 @@ 65 N w6 29 %1 9fd #I® IR 0-62 N | E =200 GPa @
Iy I3 W g% 8 mm? i)

What is normal tension? Determine the normal tension for a steel tape
supported between two supports 10 m apart if the standard tension is 65 N
and the weight of the tape per metre is 0:62 N. Take E =200 GPa and the area

of cross-section as 8 mm?2. 10

(d) Uh =R 7?7 TES Rive eawal i qwiid g Al w1 W@ 99En) JEh TR % 9RR %
A % e = fm-fdw &

What is rotary intersection? Sketch rotary showing its various elements. What
are the guidelines for selecting a rotary type of intersection? 10

(e) T A AE & AR A AR T 8° 93 9T 5° % F&A o 4 fagdia fawn F weriaRa @
3, @ I A R AR i v fifv Rk ge dm o siftean sy nfa
45 km/hr ®)

If an 8° curve track diverges from a main curve of 5° in an opposite direction in
the layout of a BG yard, calculate the superelevation and the speed on the
branch line if the maximum speed permitted on the main line is 45 km/hr. 10

URC-B-CVLE/42 2




2. (@) TR 3 arch o aREeE hit s, I yadq @ wgid T qun s fi 7 @ B
TR 31 1gay B I AR HIG A B AN TS B € 3R IFER w1 ywIfvE ui¥ A 5%
F WURY H FH Fh o T B F Th W18 918 YA R s R ) vem o o ar 9w
S 3R STem v AT e HiE | Sfourer it aiEsen % gl 99 % 6 T | e I
SIE B SR (Sis-319) o R a1ffs = W 15% 1 KSR F wha I N o1 iR Tl
I 3Igd AP W 10% & fia e §1

<

foam Fad4 (ATE) guETEfy (HE) ATa/ATE (T )
A 0 2 45
% B 1 3 4
C 3 1-5 12
D 3 1 15
E 35 1-5 4
F 5 1 20
aft forard w2

The table given below shows a project’s activities along with starting and
finishing time and the budgeted cost. The conditions of contract allow
measurements to be made monthly and payment of the amount certified less
5% retention to be paid to the contractor after a month of submission of bills.
The first bill will be submitted after a month and subsequently every month.
The retention amount is to be released after 6 months of completion of the
project. The annual interest rate is 15% on locked-up capital. Calculate the
total profit of the contractor if he earns 10% profit on the quoted cost :

Activity Starting (month)  Duration (month) Cost/month (lakh rupees)
A 0 2 4-5
B 1 3 4
C 3 1-5 12
D 3 1 15
E 35 1-5 4
F 5 1 20
All activities are independent. 20

(b) TR &= (sfiem) ¥ vk uPE TomrEl | B-avfi FEH (7 m) § 60 m B w1 @ 9% 7
fEreds TTfd 40 km/hr B TR0l I < waTg 1 fRuion i) afe fade o 60° ®, @
I 6 Tl T T waEl - B wers w1 Ruio A T @i, e = 0-07; TRicem
T ®=60%1; C= g0 , SRHaN 0-8 W& =qaw 0-5 & I1HH; Fey™ &l YA

75+V
Fiew i 7o W)
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A two-lane pavement (7 m) on a National Highway in hilly terrain (snow-bound)
has a curve of radius 60 m. The design speed is 40 km/hr. Determine the
length of the transition curve. Determine the total length of the curve and the
tangent length if the deflection angle is 60°. Assume e = 0-07; the rate of

attainment of superelevation = 1 in 60; C= OV’ subject to maximum of

08 and a minimum of 0-5; rotation of superelevation about pavement
centreline. 15

(c) TrafeRaa Farm wesis ¢F oot dact T T 4 m F AR = H gerar A gad TGO
aqreft S W 30 m ¥ I W fow -

0-680, 1-455, 1-855, 2:330, 2885, 3-380, 1-055
1-860, 2:265, 3-540, 0-835, 0945, 1-530, 2:250
YR forg %1 wHig 99 (3o Teo) 80-750 m o |
(i) ©9E % 1 O 98 Waa FIN w& 3w wrein H iy fifvm)
(ii) oM fafy grr Saredl it wwrig FIRkm)

(i) Tom T At farg it e Il Y@ R gevrr w1 Puafor Sk siediRs 3% w1 @
$ifm)

The following consecutive readings were taken with a dumpy level and a 4 m
levelling staff on continuously sloping ground at 30 m intervals :

0-680, 1455, 1-855, 2-330, 2-885, 3:380, 1-055
1-860, 2-265, 3-540, 0-835, 0-945, 1-530, 2-250
The RL of the starting point was 80-750 m.

() Rule out a page of level book and enter the above readings.
(i) Carry out reductions of heights by collimation method.

(i) Determine the gradient of line joining the first and last point. Apply
arithmetic check. 15

3. (@) Wy W F faftm worl A frmse) didt 9 o oy ¥ PR T 12 3§ 1 % S
(FemRe), N o 3 % vam @ o @ @ A B 9w g et ¥ 09 e %
we-E i wilRm i dgifes TR (Ao To o) ¥ Tewar ¥, A Pum-vd F R j
&S @l Egal H o AR IE 9w 1144 cm R o Ry ’

Enumerate various types of track junctions. Calculate all the elements
required to set out a 1 in 12 turnout taking off from a straight BG track with its
curve starting from the toe of the switch, i.e., tangential to the gauge face of the
outer main rail and passes through theoretical nose of crossing (TNC). The heel
divergence is given as 11-4 cm. 20
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(b) TF GFA =R H wARESE RBRE 9 fere 2000 m 9=l UF i W@ AC Y Rem-ad
m%@w%wﬁvﬁﬁm%lﬁAﬁcaﬁ@RWWﬁm%dmﬁw

TR § :
& amaré (m) Regar
AB — 360°00'00”
AD 731 113°48'00”
DE 467 81°18°00”
EF 583 105°57°00”

FC ¥ awe ol G fegam 1 sifeper $iftm)

Enumerate the methods of adjustments of a closed traverse. A straight line AC
of length 2000 m is required to be set out at right angle to a given line AB. This
is done by traversing from A towards C. The observations are as follows :

Line Length (m) Bearing
AB —_ 360°00'00”
AD 731 113°48'00”
DE 467 81°18'00”
EF 583 105°57°00”
Compute the necessary length and bearing of FC. 15

(c) tﬁﬁzmﬁmaﬁaﬁmﬁwmqﬁmﬁmaa@aﬁﬁmmqﬂmﬁ%mmﬁz%uﬁamﬁ
#1 +ft eufse (FmA ddde Wi ¥ )

Specify the laboratory tests conducted on cement. Also indicate the permissible
values of the cement for corresponding tests (for ordinary Portland cement). 15

4. (@ T P T A wR F e w7 ¥

Frfeia sreeensii % foe difz #hie 12 ¥g o= e (<) B W sifrmed iR -
Ffieead 9% WR = 4100 kg '
HAREHEH VR A = 40%
9z I " = 20 cm
Gﬂgiﬁﬁgﬁ= 2 cm
T~ (1) B3 § S99 Wi = 1400 kg/cm 2
e (STad) B8 # 3T AgEyy wfiiEe = 1000 kg/cm?
ﬁaﬁzﬁa@amuﬁw= 100 kg/cm?

AYTR H K 99 = 8 kg/cm 3

E = 3x10% kg/cm?
u = 0-15
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What are different types of joints in rigid pavements?
Design a dowel bar system for a cement concrete slab for the following
conditions :
Design wheel load = 4100 kg
Design load transfer = 40%
Slab thickness = 20 cm
Joint width = 2 cm
Permissible flexural stress in dowel bar = 1400 kg/cm2
Permissible shear stress in dowel bar = 1000 kg/cm2
Permissible bearing stress in concrete = 100 kg/cm2 -
K value of subgrade = 8 kg/cm3
E = 3x10° kg/cm?
u=015 20

(b) 20 AT aTeht TF W) F T frfafan e w1 swm = T €Y WHT W yEue o
I i :
TS FH B AR = 18 A
¥ & AgA Ul = 2-5 kg
W@l Y fd = 50 km wid "
THFHAY W FH P AR = 120 A
WA H RN 5d = 12
[ &9 H1 AgA Tl = 3-5 kg/eA

Find out the steepest gradient on a straight track using the following data for
a train having 20 wagons :
Weight of each wagon = 18 tonnes
Rolling resistance of wagon = 2:5 kg/tonne
Speed of the train = 50 km/hr
Weight of locomotive with tender = 120 tonnes
Tractive effort of locomotive = 12 tonnes
Rolling resistance of locomotive = 3-5 kg/tonne 15

() () v ¥ e A 9 = g §7 vew A ¥ fag s R wret w eEw
HE? T I & gy v w fag Ak ARk dioa Soeyg a7 3 stwfeem fifvea
e ST 1 w9 W % foe via wE e § @ 9 i @n?

(i) W8 % fafia et H g R

() What do you understand by the orientation of the building? What factors
will you consider with respect to building orientation? Justify with an
example if you have to decide the orientation in cold climate zone. Will it
be different in India and Australia for same season? 10

(i) List the different defects in timber. 5
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@Wus—B / SECTION—B

5. (a) ﬁwm%ﬁw,@w—%ﬁmm%mﬁmmmﬁ
g |

Give five main human actions that affect the hydrological cycle and identify the
components affected by each of these. 10

(b) 18 m TETE AT Th FURG STETEl § Haqh 200 mm B % To%RY F I w1 fai
Hifm| e T w39 9@ A TR 12 m ¥ g9 R TenE 25 m 9 R R R
g 99 6 B 250 m ?)

Determine the yield from a tube well of 200 mm radius penetrating in an
unconfined aquifer of depth 18 m. The depth of water in the well, after
drawdown, is 12 m. The permeability of soil is 25 m/day and the radius of the
circle of influence is 250 m. 10

| (c) @@Eﬁlg@ﬁ?ﬂéﬂ26oo%@m%,ﬁaﬁ%mw®maﬁm%mﬁaﬁﬁ

| dea T 20% 3N 40% B @ F gE@ W F wEAl & [0Q Jerpla () F:
750 ¥R 9 FHS T 1800 IR IR HAF 31 A F TG W eI PR I Hifvrg
Ify I=aw in, hwd EEEHA H 120% B

A watercourse has culturable commanded area of 2600 hectares, out of which
the intensities of irrigation for perennial sugarcane and rice crops are 20% and
40%, respectively. The duties for these crops at the head of watercourse are
750 hectares/cumec and 1800 hectares/cumec, respectively. Find the
discharge required at the head of watercourse if the peak demand is 120% of
the average requirement. 10

(d) ARE F 5% agEm R R Mg e 3o do wheo % A Fefafan g fog -
T % g e ke e arfifia s A gel Stade (o 3le) = 36 mg/L
T T R e A (e o) = 0-8 mg/L

5 T % SSARA (FRETE) F ITSIE qgHA T B geh
st (o 3Mo) = 0-7 mg/L

Jftrepe FIRTY :

(i) 5@ & o o o

(i) = fo 3o Lo
Thege qEEE W IETEE e 0-12 wH i)
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During BOD test conducted on a 5% dilution of waste, the following
observations were taken :

DO of aerated water used for dilution = 3-6 mg/L
DO of original sample = 0-8 mg/L
DO of diluted sample after 5 days’ incubation = 0-7 mg/L

Compute :
(i} 5 days’ BOD
(i) Ultimate BOD

Assume deoxygenation constant at test temperature as 0-12.

(e) Frfiian sHiwst % fu & smaaER sEERA +h © fmelt 9y DRt -
TR T 9 9 S W A = 3 e o wfy R
e Ay = 4 G2
FETE 1 AT = 10 cm i e
Find the dimensions of a rectangular sedimentation tank for the following
data :
Volume of water to be treated = 3 million litres per day
Detention period = 4 hours
Velocity of flow = 10 cm/min

6. (a) I-gaet Tl g o g ur A Frewor H e F R £ Ded R T s § R
Forn mn, i v A e 105 m B 3fea e o sl § urr 3 W gRr AR e An
A2 wroft F Ry &) g A freor H o it

it Paa m d L (m/s)
(m) 0-2d W 0-6d W 0-8d W
1 04 0-4
2 07 076 0-70
3 1-2 113 1-19
4 1-4 1-25 1-29
5 1-1 1-09 1113
6 08 0-69 0-65
7 0-45 0-42

URC-B-CVLE/42 8
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To compute the discharge in a small stream by velocity-area method, the
stream width was divided into seven segments of 1-5 m width each. The
average depths and the velocities measured in the segments by current meter

are given in the table below. Compute the discharge in the stream :

Segment | Average depth, d Velocity (m/s)

No. (m) at 0-2d ot 06d e
1 04 04

2 0-7 076 070
3 1-2 1-13 1-19
4 1-4 1:25 1-29
5 11 1-09 1-13
g 0-8 0-69 0-65
7 0-45 0-42

(b) 9 F THR F T B WG T T [T FRS 1 87

What are the main factors that affect the selection of type of dam?

20

15

() TH 100 km? ¥ ER-89 o1 1 0 F a0 F WT T w9 4 € ¥ el Imwm
-6 fenm 9 SwiY STgER @\ € -

¥
o

-

&7% (km?)
8 8

30

40

W
o
01 2 3 45 6

4% (hr)

TH 6 U2 & A & IAE qWi gRawE it wifeal Foafafaa -

79 (hr)

0-1

1-2

2-3

34

4-5

5-6

wyrEt #9f (mm/hr) 5

10

20

15

10

5

W JEE-89 F «fedare SaeE A % e Tma-gaea 4 w1 w@m fifg
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A 100 km? catchment has a 4-hour concentration time with 1-hour intervals,
resulting in the time-area histogram as shown below :

— 40
L 40
g 30
ey 30
S 20f =
< 10 7
10 / /
/ 1 1 *
012 3 45 6 8
Time (hr)
A 6-hour storm has the following effective rainfall hyetograph ordinates :
Time (hr) 0-1 1-2 2-3 3-4 4-5 5-6
Effective rainfall (mm/hr) 5 10 20 15 10 5

Use the time-area method to calculate the outflow hydrograph for this
catchment. 15

7. (@) H F G F I T G TH GRS ellg AR w1 AP HIRG) Bl A
3gur 10 TF A % w1 oM n = 0-0225 % WY e 1 FreEwr 30 m3/s ¥ AR
i % a1 Faorr 5000 # 1 % wueR § 3l wners aiftert ) 9vd v 1 H ;2 V R

Design a trapezoidal alluvial channel using Kennedy’s theory. The channel
carries a discharge of 30 m3/ s with critical velocity ratio 10 and Manning’s
roughness coefficient n equal to 0-0225. Assume that the bed slope is equal to
1 in 5000 and the trapezoidal channel has side slope of 1 H : 2 V. 15 |

(b) 30 km? &% F TH MR- ¥ 4 €2 H 3@ A 40 mm 3R 30 mm vhEE H A
FART T FR AEE-4 % fvin | yar #1 fFrfaies e sem gen -

FofF Ry eI (hr) |[-12| O 12 | 24 | 36 | 48 | 60 | 72 | 90 | 108
Mera yarE (m3/s) 7|5 |15|27|22|17|13| 9| 5| 5

T Fa s TR 5 m3/s 7 g avife w g-gueni w1 fafon fiftg)

The rainfall of magnitude 40 mm and 30 mm occurring on two consecutive

4-hour durations on a catchment area of 30 km? produced the following
hydrograph of the flow at the outlet of the catchment :

Time from start of
rainfall (hr)

Observed flow (m3/ s) 7 S 15 | 27 | 22 | 17 | 13 9 5 5

-12 | © 12 | 24 | 36 | 48 | 60 | 72 | 90 | 108

Assuming a constant base flow 5 m?3 /s, determine the rainfall excess and
¢-index. 20
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() TETIT FETH ITAR GO ¥G 56 YW AlwSt F g aghem eEfy, sivw w1 gt
(Tho /o) A ¥ (kg Ho 3lo Lo 3 R W kg Wo THo wo wo ),
Hfo 3o o frerm Hi wlwa (%) 2w i sreds f oy (R F) =1 Puko Hifvw

3fiTE S W@ = 45000 m3 wfa &=

g St 1 ™A = 15000 m3

a4t dfio 3o Ho = 250 ppm

afgarelt o 3o €to = 25 PPmMm

e 59 Feifea 3@ ward (THo weo TWo Wo) = 2500 mg/L
sfe-wma # feifoa 39 ved = 50 mg/L

i eraus #§ ficifia 3| verd = 11000 mg/L

FARTE @y H AA = 220 m3 wfa R

Determine the aeration period, food to microorganism (F/M) ratio (in
kg BOD/day/kg MLSS), percentage (%) efficiency of BOD removal and
sludge age (in days) for the given operating data for conventional sludge
treatment plant :

Wastewater flow = 45000 m3/day

Volume of aeration tank = 15000 m?3

Influent BOD = 250 ppm

Effluent BOD = 25 ppm

Mixed liquor suspended solids (MLSS) = 2500 mg/L

Suspended solids in effluent = 50 mg/L

Suspended solids in waste sludge = 11000 mg/L

Quantity of waste sludge = 220 ma/day 15

8. (@) 2000 m R TF <t ¥ TH TG SHUEA ITe) Th 6 @ 150 X R =i sy A H =
et <l Agfd S R Fe vH e # San Sie-R B S9E F F® 36 m 21 IR win
A Y 8 W F H AF B, A TS URY F IAFR T U9 R AEF FEARE (o THo o)
%1 Ayt fifm) siferam s # shwa win &1 1-5 T 9F i wdo s, £ = 003,
Y & A 24 m/s IR 99 ) @aT 80% WM |

Water has to be supplied to a town with one lakh population at the rate of
150 litres/capita/day from a river 2000 m away. The difference in elevation
between the lowest water level in the sump and reservoir is 36 m. If the
demand has to be supplied in 8 hours, determine the size of main pipe and
horsepower (BHP) of the pumps required. Assume the maximum demand as
1-5 times the average demand. Assume coefficient of friction, f = 0-03, velocity
in the pipe 24 m/s and efficiency of pump 80%. 20
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IS
ot

(b) W%@rﬁﬁaﬁméaﬂhmﬁmme-ﬁmﬂﬁmmm
%F frutor & foe e s vt %

(i) Traa = f ofd F forg savas ~Han =
(i) TF <8 GO 9 Afteman faa srem win

With the aid of neat sketches, describe how a flow-mass curve could be used
for the determination of the following :

(i) Minimum storage needed to meet a constant demand

(i) Maximum constant maintainable demand from a given storage 15

(¢ 7@ =) afEISHIR % HROT HieRe | 98 I ThRRIeHE 3R Terens warEt h w9t fifg)

Discuss the positive and negative impacts on environment due to river valley
projects. 15

* %k Kk
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CS {lialn Exam,2021

faaisa¥ DETACHABLE

fafa= ﬁﬁmﬁ (w9A-a= 1)

CIVIL ENGINEERING (Paper II)

freafRa gaa ; T T2 ferFaH 3 : 250

Time Allowed : Three Hours

Maximum Marks : 250

Uy-u vt o set
I ¥ ¥ qd Prafafa fdat wt Fomn amerigEs o |
=it are Ve & o 2 st ¥ Rrnfra € @ R ok stlht AT A B g R |
SaligaR 1 Fel I WA F R o € |
A% GG 1 3K 5 AFEE § qur ST wE § ¥ ge g ¥ FH-3-F T I AR d
T F W ¢ | |
wos T /¥ ¥ forg fraa sie e ame g T E ;
Tt ¥ IR g6 wiitga wrem # R s wift, R e s wew-uA § foar T R,

3K 26 WTEAW & E IE WH-He-IR (FA..) Y F qays ® FilE @ w e
ST TR | s w3 st s Rt e # ford g I W A i i e |

TR forad wwa afy s qhaRen $ 1Y, Jew weqan fifds frm s e |

et s B, sra/fm sw F fag fig 1w & @ il |

a3k TRaAT & vt o §, ST a9 AT 7 el T R
mﬁ%wﬁﬁmmﬁmlmﬁﬁm%ﬁqmmﬁ%wﬁﬁma
ST af S FeT 7 1R | W -HE-IR e § et 91 T FE I8 Fa1 I8 H W

quid: e < |
QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/ figures, wherever required, shall be drawn in the space provided for answering the
question itself. :
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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Yug ‘A SECTION ‘A’

1.(a) (i) TR & Ugol 9 & Ie T 8 ?
(ii) FHTsiCl (W o) GRT 9 T@d % AR F AeATET 3R B F WK g Fopy o # 2
(iii) B B %, fou g fmr F quife @ s (1, 2, 3, 4) A AHIRET Fif |

(1) What is the purpose of first coat of plastering ?
(i) What loads are taken by the formwork apart from its self-weight ?
(iii) Label the components (1, 2, 3 & 4) of pitched roof shown in the figure. 10

L(b) f3u g u-3-u (3R R f5mam) et & w-sh-ww (afr = fora) st # wfaffa Hiftm
Td st 9o R Ao | v e i wmEmafy R ¥ quf R

Convert the given A-O-A (Activity on Arrow) to A-O-N (Activity on Node) Network
and indicate the critical path. The duration of each activity is shown in the figure. 10
L(c) STRTH 80 m A gl R ¥ o1 (®I%) W T wIEiF, g * Fg F 9 W
1-455 m AT | ST Aot Sl &g A 6 WA e FAHHET 4T, 99 I UBAF 1-487 m
# @ @ | e U WA R e 2 mm R, d qeaed At g @ e w

gatfear s1a i |

HXS-B-CVLE 2



1.(d)

1.(e)

2.(a)

The staff reading taken on a staff held at a distance of 80 m from the instrument
when the bubble central was 1-455 m. When the bubble is moved 6 divisions out of
centre, the staff reading observed is 1-487 m. If the length of one division is 2 mm,
find the radius of curvature and the sensitivity of the tube. 10

FeateR a5 991 & Ud S0 Wed F1 & ¢ frfifaa feafat & fog fie (af@e) @5
3R =1t a9 o o SR

(i) T T (+g,%) F TG UF AR FAGE T (+g,%)

(ii) SETTE T (—g,%) F G Th AR FHGE A (-g,%)

What is vertical curve and its significance ? Draw summit as well as valley curve
for the following conditions :

(i) Upward gradient (+g,%) followed by another upward gradient (+g,%)

(i) Downward gradient (—gl%) followed by another downward gradient (-g,%)

10
. . YT R U Y 300 F d e e 9l ¥ S vSE 202 T R T
UF A 9T W, 2° IFAT % @9 T 50 km/hr R Tg T sifeeraw wR @i
T ? "7 UM 0-166 AT |
A locomotive on M. G. Track has three pairs of driving wheels each carrying

20 tonnes. What maximum load can it pull on level track with curvature of 2° at
50 km/hr ? Take coefficient of friction = 0-166. 10

T B aRET & g A el @ den gutd TR | rferent wiedes foran
£ srafiy 3 w1 sTavae TortifeEt @ ot guidl € | dareEt < s ua dita g
¥ a7 Gared Fraaa sattea S | 9E % o T g SaEy |

srafy HETHA
lERL (femt #) (Tt wfafe)
Activity Duration Resources
(Days) (Masons/day)
L2 -+ 2
2,9 6 3
29 9 4
2,4 2 4
3,4 3 3
4,6 8 4
b 10 2
3,6 8 4

For a small project, the number of masons required is shown. The table also indicates

the duration of each activity along with the masons required. Carry out the resource
allocation with unlimited and limited number of resources. Indicate the advantages and
disadvantages of both. : 20
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2.(b)

2.(c)

3.(a)

e TS R 400 m Beam @@ 200 m &g & U 8fos a3 @ | 9% i meRar ¥ aw
AR AEwES 9w (Fe S%) At f e fmfifad @ wem =y F fio
Fifeg

(i) 100 m %t formr gfee g8 (%eifir aze foeda)

(i) 320 m & Gera srfoream gfee g (sharefe am=e feeda)

e A iR 3 A weRat F A 192 |

There is a horizontal curve of radius 400 m and length 200 m on a highway.
Compute the set-back distances required from the centre line on the inner side
of the curve so as to provide for :

(i) stopping sight distance-of 100 m

(if) safe overtaking sight distance of 320 m
The distance between the centre lines of the road and the inner lane is 1-9 m. 15

Teh S qerdTdl, RER 50 m T A T B S #eA § PR eifd fRam o | 4T B
IS (EETH) UTEATH FAM: 24 mTE 1-4m F |

SURT 1 TR TR, FGTE Tl X@T BAW, 4 ¥ 10 m G QR @fyd o o | 4 w6
B T T W IS FAN: 2-50 m T 1-4m A | &t 3 e 3 F w4 @ B
WIS WIS [ HIQ | B w@AEE ot faiia fifve afy 4 120000 m @ |

A dumpy level was set up at P exactly between 4 and B, 50 m apart. The readings on
staff held at 4 and B were 2-4 m and 1-4 m respectively.

The instrument was then shifted and set up at Q on the line B4 produced at 10 m
from A. The readings on staff held at 4 and B were respectively 2-50 m and 1-4 m.
Determine the staff reading on 4 and B to give a horizontal line of sight. Determine
R.L. of B if that of 4 is 200-00 m. 15

(i) T foAt gR wH=TEy foh sRaeia S U sHere 99 9 UE 3o gReg ¥ R
TR feehrer < &kar 2 |

(i) = @A (SS.) X 9T W T 2° 9 F IR H RE TG G E G w1,
Q959 T TewM, 100 mm ST % a1 Ry I € | 3 <ewmt % fm,
T & IR T AR AN R Aawd Al sagd () R 2
wTfeq | (@ fesd it darg = 2134 m, W@ fosdlt K siorder g = 14785 m,
e il F9TE = 840 mm) |

(i) Explain with neat sketches, how surface and sub-surface water can be removed
from a railway track.

(i) Two high level platforms are to be provided on the inside as well as the
outside of a 2° curve on a BG track with a super-elevation of 100 mm.
What should be the required extra clearances for these platforms, both on the
inside and the outside of the curve (length of bogie = 21:34 m, C/C bogie
distance = 14-785 m, height of platform = 840 mm). 10+10
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3.(b)

3.(c)

4.(a)

4.(b)

wER 130 km R @@, Q@ wEafaq Ry 4 T B 6 IAE AN 225 m @@
1160 m® | S 31 & Aem, WS (WrEe) R Rkt €@ D, g AC =50 km,
W AD = 90 km, 1 IS AW 308 m @ 632 m ¥ | W@ o {6 w1 4 T B
RER 3@ &, T AT N R I WER 9 T & o0, 4 H -HA T
A gL, B R TS (SHRIfee) & = 918 A i |

The altitude of two proposed stations 4 and B 130 km apart are respectively
225 m and 1160 m. The altitude of two peaks C and D on the profile between them
are respectively 308 m and 632 m, the distance being AC = 50 km and AD = 90 km.
Determine whether 4 and B are intervisible, and if necessary find the minimum
height of a scaffolding at B, assuming 4 as the ground station, to make them
intervisible. 15

T IR A aRAe @ e aRefia w3 ¢ dstet. @@ s
figat 6t qaT 3 FQ ? TH oL ILEA, afrsn H fafire S SR |

How do you define an infrastructure project ? How do you compare BOO and
BOOT models ? Draw a typical structure of a BOOT project. 15

25 cm W, 80cm3ﬂaf%§=fmmﬁmaiﬁzm§@'q%m-iﬁ3%
frg, 5000 kg AT FFAR F forg ot B (A IR) & AW T A A
e AR | et 9 B AR e At W WR A 40% AH WA | STE
& g 2.0 om, TN B3 A ITT ATEI T TA Wit AL 1000 kg/om?, T
1400 kg/cm?, T& T dehie # s aRw wfoee 100 kg/cm? € |

Design the size and spacing of dowel bars at the expansion joints of a cement
concrete pavement of thickness 25 cm with radius of relative stiffness 80 cm, for a
design wheel load of 5000 kg. Assume load capacity of dowel system as 40% of the
design wheel load. Joint width is 2:0 cm, permissible shear and flexural stresses in

dowel bar are 1000 kg/cm? and 1400 kg/cm? respectively and permissible bearing
stress in cement concrete is 100 kg/cm?. 20

T 60,000 m? AT B G F gEe K FHa wld m? F P | wgen, seweH,
safirse worrett, forstelt wd o st wEl & fawm @ 7@ w100 97 m? @,
St fregER @ e @

o W 10%, fodm af & 15%, oda a¥ § 20% TF wgd a¥ F A0 = g o |
Y@S 1 3 TR 469 & 5000 Wi m? ® | wew, T, gefta @ wgd o # s
10%, 20%, 20% T 30% S@UE 3% W &, T wied ad § A9 a9 gL q@E o
I % |

TR 1% W | s sftrronst @, af @ @ (S gEE g o), '
&7 ¥ fafau |
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Work out the cost of a plot, in terms of per m? of land measuring 60,000 sq m.
The cost of development for roadways, water supply, sewerage system, electricity
and all other engineering works is Rs. 100/- per sq m, which is spent in following
manner :

First year : 10%, second year: 15%, third year: 20% and fourth year remaining
area. Average market rate for plot is Rs. 5000/- per sq m. 10%, 20%, 20% and 30%
plots are sold in first, second, third and fourth year respectively whereas remaining
plots are sold in fifth year.

Assume the discount rate = 7%. Write your assumptions clearly, if any (like stamp
duty, etc.) 15

4.(c) (i) WREE IR, | dfe () @i F am (fogar) qufsg | #1 & g
diave & 2ferar 25000 forex ar siftres St S== m%ﬁﬁmwﬁwaﬁm% ?
9 IR 0 St fag Hifo |

Indicate (in bulleted form) the advantages of ferro-cement over the conventional
RCC. Can we use the ferro-cement tanks for high capacity like 25000 litres or

above ? Justify your answer.

(ii) Fr # 2ufy TU SRamS & SRt & forg SuTTH (qaTRY) wIg AR iy |
Label the terms (technical) that applies to the door (shown in figure) parts.

10+5

=

TR

v

v

v

A

v

[2][=] [e]

v

Lol o fads ]

|v|\,

IEI

.....

Floor level
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5.(a)

5.(b)

gus ‘B’ SECTION ‘B’

@W%m@—wmmﬁﬁﬁaﬁmw%|m%ﬁmaﬁ%
$r sraftr T 312, 70 mm WRY ST B fr % WA el W H TH 40 mm Tt FeT B
m%m@%ﬁﬁ%lwmmm%mﬁm m/s ®
$fr |

4\
foreaor (m?/s)
Discharge (m3/ s)
kR ,
2 -f---m-mof--- e .
e fromemomnees e ,
0 1 2 3 4 '
19 (h)
Time (h)

A one-hour unit hydrograph of a catchment is shown in the figure. A storm of two
hours duration with intensity of 70 mm/h in the first hour and 40 mm/h in the
second hour occurs over the catchment. Calculate the peak direct surface runoff
value in m3/s. 10

U WA Gl e RN 5o <y femior ffafis i gren & forg v sreamdt SR
7Y ST T § | af R F7 T ARTF 25-8Tel H 571G B Few 3 forg fepar 1
%,eﬁsam%?hﬁmﬁmﬁ@ﬁmshf@qﬁam% ?

A temporary coffer dam is to be built to protect the 5 year construction activity
for a major river valley project. If the coffer dam is designed to withstand the
25-year flood, what is the risk that the structure will be overtopped in the third
year ? 10
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5.(c)

5.(d)

5.(e)

6.(a)

T TG A4l & ARIR rd w R a1 éfost w50 m e R @@ wof vare & Rafa
H 5 mIH Ikl § | ATATE (SREEW) Sfte urE, mtﬁaéésaicrmmtmf%
A4, 5mTes I et @t g | fetw vavar feifa fifse |

A weir across an alluvial river has a horizontal floor length of 50 m and retains
5 m of water under full flow condition. The downstream sheet pile is driven to a
depth of 5 m below the impervious floor of neghglble thickness. Determine the exit
gradient. 10

TH gI% S T T ? TH AN gEH Sia & o smavae sifieet f fadsen
Hrfo | foret o gaes St & =W fafeg |

What is an indicator organism ? Discuss the required characteristics for an ideal
indicator organism. Name any two indicator organisms. 10

R FAA & foTg FAaH 150 mm AT T gATRR Herdh Ao (HieR) seifa € | @
Helsh 7 GRI Falfea frearer i mer Aifsrg, S 98 R/ SR € @1 8 W@ 0-004 F T
R fomn @ ® | &6 & 2 0013 Hifvg |
T HAh T & AT hY T G AT F T H I A R, Sefeh guF W A
freafta smfire St vare s & %9 e ?

Circular sewer of minimum diameter of 150 mm is recommended for the house
connections. Calculate the discharge carried by this sewer, when flowing full, laid
at a slope of 0-004. Take Manning’s n as 0-013.

Why this sewer size has been recommended as the minimum size, when the waste
water discharge from individual household will be substantially less ? 10

TS R & FaueE & g smawas 20,000 m3/d 5 & e & forg @ Frama @,
T STAATRR, TS T 9T &1 S 3 2 1 T I STt Tk 3-5 m S &7, T gl
FAER, 4-0 m $t I A TS & a1y Afrerfeda $ S € | 319 F0 F G
€ H 99 oA & foIC G S| R (G AERwE 1¢) 20 m WfAfeT € | oFt
<l & frame o & ward, e W g | aro @, dfe R, @ s
IAE R H WA hiforg, S fh w359, 10m IR AT @ 6F 10 m3 Wl
5¢ Hfd m BT =1fee | @ € oW & ud frlw 8 R dars @ aed o e %
SRR @A gY At it g femmd fawifa Aifvig |

Two settling tanks — one rectangular, with length to width ratio of 3 : 1 and side
water depth of 3-5 m; and the other circular, with side water depth of 4-0 m — are
to be designed to treat 20,000 m*/d of water required for a city’s water supply.
The surface overflow rate for satisfactory removal of solids is 20 m/d. Determine
the dimensions of the settling zone of the two tanks. Check for retention time,
horizontal velocity and weir overflow rate which should respectively be 3—5 hours,
less than 10 m/h and 6 to 10 m*/h per m. Also determine the overall dimensions of

the basins keeping length of inlet zone and outlet zone equal to the side water depth
of the basin. 20
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6.(b)

6.(c)

7.(a)

et YT st € fF S aefe e snfReem A (SeE) @ am
A SRS 7R (H3E,) A & auE @ e, Wﬁmsnuaﬁrw-am
2 | 37 Wa 3 & T FRT E ?

Although it would be expected that the value of the ultimate carbonaceous BOD
would be as high as the COD, this is seldom the case. What are the reasons for the
observed differences ? 15

mwuﬁm(ﬁzﬁ)%ﬁqq&wmmﬁm’mﬁafﬁaﬁﬁmlmgﬁ
15% Td Sl i 10% % |

.. wEA AR HTA CER-REELI FHATEHA &
(fe=t #) (hect/cumec) (FFRW)
SI. No. Crop Base period Duty at field Area under crop
(days) (hect./cumec) (hect.)
el 360 800 6500
Sugarcane
.- EXIG 200 1400 4200
Cotton
3. T 120 1800 3100
Wheat
4, EIEE] 120 900 3200
, Rice
5 wfesar 120 700 1100
Vegetables

Determine the storage capacity of a reservoir for the given cropping pattern, canal
losses are 15% and reservoir losses are 10%. 15

576 IR F TH &7 & SToRad F Ach o ToIT Teh ol AT T SAfeheae fopar ST
2 | vioa st P T 0-06 m wafed & forg A i sravs g w1 16w
T TF A F f=1-0 F Tord Tueielt ufsse F o & g Fraifa i |
WEuraT &t o o hife |

An open drain is to be designed to prevent waterlogging for an area of 576 ha. Given

that the drainage coefficient is 0-06 m/day, determine the capacity of the drain
required and the dimensions of the trapezoidal section with side slopes 1 : 1 and
Lacey’s f=1-0. Also, compute the slope. 20
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7.(b)

7.(c)

8.(2)

T 0-5 m TE F FAT TF FRag Fearel @i, o aa s 97 9 99 4 150 m
i 2, @ ot &7 A SAERE wRaT ® | 6:0 m®/min W fime B féR & v foRd ST
R, 3 e i H 10 m T 50 m o o7 gt W ferd ey (F8Te) $hET: 10 mTd
sme | FU A sy &t faifa fifm |

A 0-5 m diameter well fully penetrates an unconfined aquifer whose bottom is
150 m below the undisturbed ground water table. When pumped at a steady rate
of 6-0 m3/min, the drawdowns observed in two observation wells at radial distances
of 10 m and 50 m are respectively 10 m and 5 m. Determine the drawdown in the
well. 15

fire 71 2 7 fie 9 g W smawEE € ? Harad afast ware fiie IR & arg afd
frraere gftrat Tt smaws © ? i fire SR & g wfa e gforar =1 smaws
T8 & 7 fire R F 1y ST o At TRl 1 wifa frees gfat % am fafeg |

What is grit ? Why is it essential to remove the grit ? Why velocity control devices
are essential with unaerated horizontal flow grit chambers ? Why are the velocity
control devices not required with the aerated grit chambers ? Name any two velocity
control devices used with grit chambers. 15

3000 km? 39T & & fou g us StA-fawmsis & Qi (Sfe) At @ ger ar i
FaE (L) 125 km 7t St R | o) R U fovg, StoS@-fawed g & e @
wftaam &, @ el & g0 (L) 90 km ATt STt ® | Sror-fasrstas & for el feaaien
C, =075 C,=275% |

ol-fasrorh & fofe =TT U Ueie siaed @ fefafaa s feg o € awt sEfy
tg =12 h, 1ot et vt (AT A7), t, =34 h T A e, g =135 m*/s. em.

m%mﬁﬁmmm%mgﬁﬁq@cpﬁaﬁmﬁml

From the basin map of a given watershed with drainage area 3000 km?, the length
of the mainstream (L) is measured as 125 km. The distance (L,) from the outlet
to a point on the stream nearest the centroid of the watershed area is measured as
90 km. The regional constant C, for the watershed is 0-75 and C, = 2-75.

From the unit hydrograph derived for the watershed, the following are determined :
rainfall duration tg = 12 h, basin lag t x = 34 h and peak discharge Qpr = 135m?/s. cm.

Determine the coefficients C, and C, for the synthetic unit hydrograph of the
watershed. 20

HXS-B-CVLE 10



8.(b)

8.(¢c)

S 3N AT T -5 F, T Aomreg 7 &, 36 fafim s 1 gof g,
auia Fiforg |

Describe municipal solid waste sanitary landfill with a schematic diagram showing
its various components. 15

$.3E.U, w2006 % SR TH GRASET H wEfReia @iy wem e @
wifsar 1 "erg & avia fiferg |

Briefly describe the process for the award of environmental clearance for a project
according to the EIA Act 2006. 15
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CIVIL SERVICES (1Al) EXAN-N2 SRNAS-CViE

fafee gsfiffedt / CIVIL ENGINEERING
T91-9A 11/ Paper 11
RefRa a7 : @7 =2 Siferpan 3% : 250
Time Allowed : Three Hours Maximum Marks : 250
Ty-u Tt fave srew

FUIT F9A1 & I 37 @ G [AEA1o11aa Fedh 39T &1 SqHqdH U3 :

$99 318 597 & Wil 1 @uet 4 favifrd € adn @ Sik sigsht 517l 4 99 §UE |

weeff 1 FoT aier v & I G7 8 |

o7 gEgr 1 3R 5 AT & o1 F19) 3941 § 8 I9% @UE G FH-3-F7 U Jv7 G I8 a7 371 & I G1og |/
Yo% F9/91 F 3% IqF G Re T |

el & IR I4) Ffpa qreqy § for@ T ey [ras Ig@ 3719% FAv-94 H A T 8, 3N 39 a1 s e
PG F-5-IR (. 1.8.) s & §@-953 W [ T W 97 F71 F03Y | Fia areq & slahks 3
14 aregm § ford 19 3T W FE 37 7@ [AA |

ol 4 9reg &imy, TEl @A 8, HT FFI 597 T TR /

&l HIAvIF &, RG] d [FAIHIAT] Fl, F97 F1 IR 34 & 1070 12 7T &7 F & F915T |

Yol & IRT B! T FHFER F1 AL | IIT FT TE 5, T I F I F T F T@H I8 TE IR A 1297 77
8l | X97-8E-IR i 7 GIcll BIST 37 753 T1 3% 379 &1 T &Y & H1eT T 3T |

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklet must be clearly struck off.
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Q1.

(a)

(b)

(c)

(d)

(e)

Qus A
SECTION A

(i) Ferer fspan, aen (i) TR ST=afshan o gRT hshie & a8 6! 989 §
R HIfT |

Briefly explain the deterioration of concrete caused by (i) leaching

action, and (ii) chemical interaction.

T 32 FoaE e W fAmio e w9y = g et s S @ 2 S8l
I Bl Weo W@ireEl hl 9gdl @ 989 | a1t HIfu |

What are the general precautions to be observed while constructing a
brick masonry work ? Briefly explain with the help of neat sketches

where possible.

T 20 cm I Hie hshic $fegn ¥ e g & @1 72 m il G TH 7 |
U B8 H1 Alhedd HINT | 30 & fIT a9 § I wRiEH gfdad
1400 kg/cm2 3T Fshie & A1 §&7 WA 18 kg/em?2 AH T |

A cement concrete pavement of thickness 20 cm, has two lanes of 7-2 m
with a longitudinal joint. Design the tie bar. Assume allowable working
stress in tension for steel as 1400 kg/cm? and bond strength with

concrete as 18 kg/cm?.

T .S, Iy % fore yavan s Bl afg 60 % 9k o Hwr 9wy %
1Y JauraT Yfatie, 200§ 1 sl s Javran & R gfaly & st 8 2
What would be the gradient for a M.G. track when a grade resistance

together with curve resistance due to a curve of 6° shall be equal to the

resistance due to ruling gradient of 1 in 200 ?

A 39 & SATUfA=ITE B AT T THAA B 2 W a9 o AMHIAE HH hi
faftm faferi <t foeemn Hifse |
What do you understand by orientation of Plane table ? Discuss various

methods of orienting the Plane table.

CRNA-S-CVLE 2
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Q2.

(a)

(b)

s fmfn et v g wem % vEen % T T gge 3w o
IS S @ R S 5 99 dh @ | i 3uSHr A’ 1 U B’ % g Wil
T Hehell B | STHT ‘A’ T IRIWF AP T 1-32 ATG B AT UHAISHT o 37d H
freamor gewr $9 oft 7 g | Syt B o Iifies @ ¥ 0-21 9 @ |
I T & & fT B’ & 3 Ul <t Tavehal grft a9 gl <t
JITeH ArTd Ofd a9 (B’ % @ 3YShUT) ITRTT A’ B T 0-18 Wrg 3ifereh
BNt | IushTur ‘B’ <l AT Fa1 o7y 3 99 @ 3R FEan 9 3 2 «fehd w
2 99 GUAT TR B’ T 0-05 @ H fospa foren 1 wehar @ | ARG &9 @
15% 2, Tl -8 ITRT I (ITHT ‘A’ IT 2 T&I § ITR ‘B’) Id0H oo
% 3B 8 T L 7q I ¢t MR ? I ‘B’ HT JFATHG FEamon
oI 5 a9 o 7d U Tehd! Fadig o 9 § IS feram ST =fR |

A construction company is planning to purchase an excavation
equipment for operating a borrow soil pit that will last 5 years. The soil
can be excavated by equipment ‘A’ or equipment ‘B’. Equipment ‘A’ has
an initial cost of ¥ 1-32 lakh and will have no salvage value at the end of
the project. Equipment ‘B’ has an initial cost of ¥ 0-21 lakh. However, to
provide the same capacity, 2 numbers of equipment ‘B’ are required and
their operating cost per year together (for 2 numbers of equipment ‘B’)
will be ¥ 0-18 lakh more than the equipment ‘A’. Normal service life for
equipment ‘B’ is 3 years with zero salvage value but a 2-year-old
equipment ‘B’ can likely be sold for ¥ 0-05 lakh. If the interest rate is
15%, which equipment (equipment ‘A’ or 2 numbers of equipment ‘B’)
should be preferred to purchase from the present worth point of view ?
The estimated salvage value for equipment ‘B’ must be included as a

cash inflow at the end of year 5.

fafeifga stwel 1 3T it gU & aAfawfsa g-aq ant & foe w9
Ffza 1 Afiereu Hfvw

Teire w1 i T = 8%

o foawor ek = 05

f¥ehedd 3Ty = 15 a9

gfteheqs aun fmtor safy = 1.5 o

CRNA-S-CVLE 3
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FAGH AR 2ftheh T yhr 2

aTE

Hehel U

rE T

@R | | e LR 5 | T
3 gl — T

4 15 200 r i 4%
3 gl — Thd

h 20 1512 T o Grem) | 8%

IRC 37, 2018 % 4R, T&UE 8% o fou fafia ifiresfeua 2fes & egar

freferfea $ign Taem omfea 2 -
sfrpfedd | .4 o | Sflwm. 99 | s mam. | SfumE.
2fthen wa (fifd) wa (Beft) |99 wa (Feft) | 9e9eg wa
(.wE.T,) (ferefT)
5 30 50 250 150
10 30 60 250 200
20 30 90 250 200
30 40 95 250 200
40 40 105 250 200
50 40 115 250 200

Design a flexible pavement for a two-lane undivided carriageway using

the following data :

Subgrade CBR value = 8%

Lane distribution factor = 0-5

Design Life = 15 years

Planning and Construction period = 1-5 years

Present commercial traffic is as under :

CRNA-S-CVLE

Vehicle | Gross Wt. | No. of vehicles | Wheel Configuration |Growth
Type (T) per day Rate
Front Axle — Single
pus o = Rear Axle — Dual "
Front Axle — Single
Ly <0 1ols Rear Axle — Tandem R
4




(c)

As per IRC 37, 2018 the following pavement composition is desired for
CBR of 8% subgrade corresponding to different Design traffic :

Design BC Wearing | DBM Binder | WMM Base | GSB Sub-base
Traffic (msa) | Course (mm) | Course (mm) | Course (mm) | Course (mm)
5 30 50 250 150
10 30 60 250 200
20 30 90 250 200
30 40 95 250 200
40 40 105 250 200
50 40 115 250 200

Th & hl g W fohu U wenfaes nife srerm @ fafafiga sfes wrea e

T | A1RT

G) T & foru ofg
(i) AT 3Tfieheds Teehl i Sitg & forw nifq
(iii) FHeH HH aret = 7l aug |

i T\ arEl 6 Tt = aqrEl 6
(km/hr) & (km/hr) &

0-10 0 50 — 60 216
10 — 20 11 60 — 65 68
20 — 30 30 65— 70 24
30 — 40 105 70 - 75 10
40 - 50 233 > 75 6

The following data were obtained from the spot speed study carried out
at a city road. Suggest

(1) Speed limit for regulation

(i) Speed to check geometric design elements

(iii) Lower speed group causing congestion.

15

Speed Range No. of Speed Range No. of
(km/hr) Vehicles (km/hr) Vehicles
0-10 0 50 - 60 216
10 -20 11 60 — 65 68
20-30 30 65 -"170 24
30 - 40 105 70 - 75 10
40 - 50 233 > 76 6

CRNA-S-CVLE




Q3. (a) HGH! Y-YTT § Teh Ql-oH H1 TT HEMW, Hels U=ae H 2-0% Hrl & H1Y
Th 480 m T & I5h ol TaRG AT B | STENCTH ol Aehfeda hifse
AT TS WA 6l TEEar @ fiyepfcyd STeied™ i I s <hi i
1 s i |

A two-lane State Highway in plain terrain, with cutting section having

camber of 2:0%, negotiates a curve of radius 480 m. Design

superelevation and explain the process of attaining designed

superelevation with the help of neat sketches.

b ©®

(i1)

CRNA-S-CVLE

T St g 3R 4-0 m W% I Fgrran ¥ Ffefaa it e
Tad @Te] S W 9T fp g | afq wom fog w1 quria 99 (IR.TE.)
99-000 m ®, @ W9 g § SR hI WfE F e ifem g F
guria aa it 7o HiSe | gEr S s g A )

3-815, 2:500, 1-335, 2-980 @ 0-800 m

The following consecutive readings were observed, on a
continuously sloping ground, with the help of a 4-0 m staff and a
dumpy level. If the reduced level of first point is 99-000 m, calculate
the level of last point by entering the readings in level book. Also
apply the usual checks.

3-815, 2-500, 1-335, 2-980 and 0-800 m

Tsh HEMF GH=sg o gHil % 9vd At 8§ Freafa fhr S o ot
1 fhad W 1-8 m3/s B | Ffaiea aRfeufai % foe smamer
qTed ATferl 1 AfWeheud HIFTT | M ATl i e 99 2 |

TaTg 1 IATTHaH ITIT o = 0-8 m/s

&l T = 0-03

The maximum quantity of water to be discharged by the side drains
on both sides of a highway section is 1-8 m3/s. Design rectangular

side drains for the following conditions. Both drains carry equal

discharge.
Maximum permissible velocity of flow = 0-8 m/s

Roughness coefficient = 0-03

6
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Tt & H T B Gk i i afEe & fow faftm e A= @
e & € TE ¥ | TS TR B 9@ & T sraves T (TwE )
a1 @ra (T @@ H) A TR

a9 = AT

fopam .
(TaTg) (z @@ o)

1-3 9 90

) ) 12 180

2-3 18 210

3-4 20 360

Tesh fmfor 1 SHal @ e el | 13 WwaTe 1g GRS <l e Al T
aun frfafga whfeafaat Sfga 6 .

(i) framd 1-2 91 1-3 ol &1 7%, S qA-§9 | e of |
Gi) fsram 2 — 3 ufspan & B o of 81 & fofu 19 gwamg o awas 2 |
(iii) BRI 3 -4 T T g3 2 |

13 GwdTe & w1 U THfign & onur W, avfi fohaneti 1 wifta +d 3 Th
T2 TISHT STRT |

w1 IR I 99 % 15 3R d%h g4 &l S ?

Ife afEieHT it 49 Twag § g0 e @, ot Faifa fife i R 3 - 4 =
fopaa skt foken ST 2 e wfeisn @ | feRat afg geft 2

5FeT 3 — 4 % TTU he AT T 450 ATE qAT K FHA 17 Fed1@ HH AT |

The project of constructing a small road in a rural area consists of
various activities as given in the table below. The time (in weeks) and

cost (T in lakh) required for completion of each activity is also given.

. Normal Time Normal Cost
Activity
(Weeks) (T in lakh)
1-3 9 90
1-2 12 180
2-3 18 210
3-4 20 360

CRNA-S-CVLE “4



Q4.

(a)

(b)

lst

The construction of road started from January. The project was

reviewed after 13 weeks and the following conditions were observed :
(i) Activities 1 — 2 and 1 — 3 are completed as originally planned.

(i) Activity 2 — 3 is in process and will require 19 more weeks to
complete.

(iii) Activity 3 — 4 has not started.

Based on the above review after 13 weeks, formulate a new project
including all activities.

Will the project be completed by 15th August of the same year ?

If the project is to be completed in 49 weeks, determine how much
activity 3 — 4 is to be crashed and what will be the increase in project
cost ?

Assume crash cost for activity 3 — 4 is ¥ 450 lakh and crash time is
17 weeks.

wh SIS A % Al H, T 8° 9k U 4° e o o faudia fom §
qiafd BT 8 | afe 7fa 28:90 km/hr 7k SfdafYd 2 3R he =1 1 I
M 7:61 cm 2, A GE&I @R W fd Sfaerg Feif@ Hife

In a layout of B.G. Yard, an 8° curve branches off from a 4° main curve
in an opposite direction. If speed is restricted to 28:90 km/hr and
permissible value of cant deficiency is 7-61 cm, determine the speed
restriction on the main line.

(i) =t 32 qU1 Auselt g2 A faudientor Hifse | Fwfor wrt % o = @
1 1 ST TE R S @ 2
Differentiate between overburnt and underburnt bricks. Why are
these bricks not recommended for construction works ?

(i) Tt 3wl & fofu geer & =5 i YWIfad A el G SR
gt smgu | Frefafed swm & fow geer % @ ?q SR faEm
Aniefia Sl
(1) U Yo o U 61, a1
(II) ¥Yg % @ Yo ?

List the general factors governing the selection of stone for
construction purposes. What considerations would guide in
selecting stone for the following use :

(I) Face work of a building, and
(IT) Buildings facing the sea ?

CRNA-S-CVLE 8
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(c) (1)

(i1)

CRNA-S-CVLE

T A i AR F AUl w1 @ik Hife 3R 37 @it |
Hifq, witdg, foea, S qun Wue fify welfa fife | w we7 *
39T VR o 3991 <l Hag 7 v ot Hifsw |

Sketch a cross-section of a masonry wall and show coping, cornice,
lintel, jamb and parapet wall in the sketch. Also briefly explain the
use of the above parts of a building.

T Q| B o IJIIEY-I=Se & Wiad sl TEdr d $ed, o5 «IE,
A TFRH IR g9 g3 (I3 1) 92 6 =3 Fifvw | dus o= *
Ievg 1t =mEn Fifm |

Explain the terms eaves, eaves board, common rafters and tie beam
with the help of a sketch of cross-section of a slopy roof. Also

explain the purpose of tie beam.

10

10



Q5.

(a)

(b)

wuE B
SECTION B
TH AER (IA-UEW) &9 § B: IUHG WRIE 7 | Th 99 H, aumHifE g
3ifepa anfie gfdum fFemEr 2

TIA A B C D E F
gftuma (ah) 90 100 200 130 120 150
Fgtfa Eﬁﬁm :

(i) JNHIYE] % JdHH 998 % e f|a gidura o seheq § 7He I |

(i) 22% IR qeM 5% I & U maR (Fa-yew) &3 ° auimfu 6 gzam
e |

A catchment has six rain gauge stations. In a year, the annual rainfall
recorded by the rain gauges are as follows :

Station A B C D E F
Rainfall (cm) 90 100 200 130 120 150
Determine :

(i) The standard error in the estimation of mean rainfall in the

existing set of rain gauges.

(ii) Optimum number of rain gauges in the catchment for 22% error

and 5% error.

T 40 m TS % UEg TAGTE TR Bl Teh §Y YOiaa Sgar 8 | TR g
el 4, 30 ¥ 0-04 ms 1 FIa Femwor v foRen Srar R | W %9 @
20 m 91 200 m g{ W @ q F9 § HAM: 3:5 m qAT 0-5 m HT ITHY
Sftra fomam < 2

FeAaTal T shl IIOTHT U1 9 IRt [d Shif |

In a confined aquifer whose thickness is 40 m, a well is fully penetrated.
Under steady state condition, it is pumped with a constant discharge
of 0-04 m3/s. The drawdowns observed at two wells located at 20 m and

200 m from the well are 3-5 m and 0-5 m respectively.

Determine the transmissibility and permeability of the aquifer.

CRNA-S-CVLE 10
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(c)

(d)

(e)

T W @i h TEEd 8 Sied o, &9 gual AR Rl Tl fag
(fafeen ufse) w f&=mE it smafa o g i saren i |

wHA g hl T Ry sraTen % e, T 1 9y Swm 3 firifer R
foeg st qon s 1 9= areft gt A TenE i i afg ger § or
H g AET 50% B AAT A &F TS 100 mm @ | FGEE gEmar #
80% WH T |

With the help of a neat sketch, explain the effect of frequency of
irrigation on average moisture content, field capacity and permanent
wilting point.

During a particular stage of crop growth, consumptive use of water is
3 mm/day. Determine frequency of irrigation and depth of water to be
applied if the amount of water available in the soil is 50% and root zone

depth is 100 mm. Assume irrigation efficiency to be 80%.

T 100 mg/L Tt TS (C5H;(NoO3) T 100 mg/L THE (CgH;906)
% fagor i UBOD @1 BODjs (mg/L H) ¥ HIfST | BOD; YoM whife
srfufsran <t fFrdms & 7 1 0-23/d (MY ¢’) °F ST |

Determine the UBOD and BODj5 (in mg/L) of a mixture of 100 mg/L
glutamic acid (CsH19N9O3) and 100 mg/L glucose (CgH190g). Assume
the value of the BODj first order reaction rate constant as 0-23/d

(base ‘e’).

T TG o T h T W TG fepvad qhreer § Feferiiga afom e e

hiteh TR 1-0 0-1 0-01 0-001 | 0-0001
YFITcHeh! ohl & 5 5 3 2 0

T % fore wn i . srorEn Siefieid Ifd 100 mL s AW 9H = fog e E
gHTcHe Aferdl shl J&A1

10 mL 1 mL 0-1 mL ..
5 5 3 920
5 3 2 140
3 2 0 14

TG % A o A B TG, RTR ?
CRNA-S-CVLE
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Q6.

(a)

A multiple tube fermentation test of a river water sample gives the

following results :

Serial dilution

1-0

0-1

0-01

0-001

0-0001

Number of positives

5

5

3

2

0

The standard values for MPN or coliforms per 100 mL of sample are

given below :

Number of positive tubes

10 mL 1 mL 0-1 mL MPN
5 5 3 920
5 3 2 140
3 2 0 14
What is the MPN for the river water sample ? 10
(i) T STATeRG ! TRATRY HIfT |

(i)

CRNA-S-CVLE

T Tehish SATer@ il Feard § ot T3 31 qova AHGronsti i =men
SHIRTT | Thish TATIE o STIANT AT GRETHTE =1 8 2

Define unit hydrograph.

Explain two basic assumptions made in the derivation of a unit
hydrograph. What are the applications and limitations of unit
hydrograph ? 10
T 4 T2 % Tehich JARI@ 1 Hiteai =9 & 7§ | reAmiwr iy
IYANT A g Teh 12 6 o Thish TATE i HiTedT Fcqd hIfT |

. 4 92 Thieh TATAE
w (%) #1 Hife (m?/s)

0 0

4 30
8 120
12 200
16 250
20 210
24 130
28 75
32 50
36 20
40 10
44 0

(hae e SYcqd I | TTH ARG Tl hItorg |)
12



Given the ordinates of a 4 hr unit hydrograph as below, derive the
ordinates of a 12 hr unit hydrograph by using the method of

superposition. 10
. rdina hr
Time (h) | © %H Efn‘;fs‘;‘

0 0

4 30
8 120
12 200
16 250
20 210
24 130
28 75
32 50
36 20
40 10
44 0

(Only derive the ordinates. Do not plot the graph.)

b) () W aRfeuferEt e # w@d g, w0 i 5o R gus ugh, 5%
yefd 8 98 faeheg 2 2 319 S 1 3iifae fag fifv |

Considering the Indian conditions, is a separate system of sewerage

a better choice than the combined system ? Justify your answer. 10
(ii) shifaeh foig IR Tieror & 2 2 $Hehl STTavaehdl I 8 ?
What is break point chlorination test ? Why is it needed ? 5

(c) Uh ATE SHEEAT % W&l T 150 Iped Tt FgH fohaT STt 8 | 98 WHQ T

for sHeR1 80% TURE & & &9 U Fehaar B, T fgdfioes fuge & a4
o Hifse | flgR % IdEE ft BOD; 150 mg/L ® | I8 dA8AE 7
f6 sfggm@ € BODs 5 mg/L, MLVSS 3000 mg/L 3R 3F&yarg Higdl
10,000 mg/L & |
Frafefga et &1 3w S .

Y = 0-5 kg MLVSS/kg BODj

kq = 0-05 9fd f&
10 f&7 1 wad.am A, 3R 4 9 w1 WA, e | vfafe i
37aYh o A R T=At JaTE F1 7 ?

CRNA-S-CVLE 13



Q7.

(a)

(b)

A city of 1 lakh population is supplied 150 lpcd of water. Assuming 80%
of this emerging as wastewater, calculate the volume of a secondary
reactor. The influent to the reactor has a BODgs of 150 mg/L. It is
desired to have an effluent BODg of 5 mg/L, an MLVSS of 3000 mg/L
and an underflow concentration of 10,000 mg/L.
Use the following constants :

Y = 0-5 kg MLVSS/kg BODj;

k4 = 0-05 per day
Take MCRT of 10 days and HRT of 4 hours. What is the volume and
mass flow of sludge waste per day ?

(i) 5% 3, 55% aTsasfial 31 qgT 1-01 % faf¥E w9cg a1 500 kg Tefis
GUSH o UTH o UEA dYT 91 H IaA AR gfawd # =t Fuifa
it | gfed s@us o 10% 39, g arasiia 3| § 90% i qen
fafsre weg 1048 |

Determine the volume of sludge before and after digestion and
percent reduction for 500 kg of primary sludge with 5% solids, 55%
volatile solids and specific gravity of 1-01. The digested sludge has
10% solids, 90% reduction in original volatile solids and specific
gravity of 1-04.

(ii) T 150 lped I W Tt 2,00,000 SATHA % IR % 7T TF gd a1G
fres s oM w2 | Frees & fou otfimhew R &
200 m3/d.m2 ® | 9N fr=emi % foru freges wag &wa 3 HIvT |
afg AfiEheT WR @ #1 T FRieH & FRRd T8 e 6 fufa § qu
HE1 9, @ Ui Fiies gag e feraan g =fee 2

A rapid sand filter unit is to be provided for a city of
2,00,000 persons with water demand of 150 lpcd. The design loading
rate to the filter is 200 m3/d.m2. Determine the filter surface area
for four filters. If the design loading rate is to be met with one filter
out of service, what should be the surface area per filter ?

T a8 g I Wifeu qun =aren $ifse 6 a8 58 fEa g & e
AT shl WSRO 0T o ATheld o 1T It 8 |

Draw a Flow Mass Curve and explain how this will be useful in the
estimation of the storage capacity of the reservoir for a constant
demand.

CRNA-S-CVLE 14
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Q8.

(e

(a)

(b)

(c)

e @iteEl i TERa 8 U I s1g i fawerar & fafte afist i
= HifSe qen fawerar & faftm ol @ gefua ofieon it =men
SHifoT |

Explain different modes of failure of a gravity dam with neat sketches
and equations associated with different modes of failure.

() U faten (feedisgedl) 1 ashar a=9 & 15000 3F: 2, @ 80%
fafea forn 1 oot R | e 6 dgar @ Tam & o 60% ® o
wil% Hem % fu 30% 7 | Afe foafem % g@ W 3fied Sarhid @
tﬁlmﬁ?%ﬁ 2500 ha/cumec & q°I @ﬁqﬁtﬁ'ﬂﬂ%%ﬁ 1500 ha/cumec
7, a1 Toafeht & g@ W amavash e s i |

The Gross Command Area for a distributary is 15000 hectares, 80%
of which can be irrigated. The intensity of irrigation for Rabi season
is 60% and that for Kharif season is 30%. If the average duty at the
head of the distributary is 2500 ha/cumec for Rabi season and
1500 ha/cumec for Kharif season, determine the discharge required
at the head of the distributary.

(i) & % Fefm fagia i samean Hifve | grfes foha qon sifoa fofm =i
gftfya i | S arfgeieni & SAfhed & Hed § oiEll &% T
fagra aun < & faga 6t go A |
Explain Lacey’s Regime Theory. Define Initial Regime and Final

Regime. Compare the Lacey’s Regime Theory with Kennedy’s
Theory with respect to the design of alluvial channels.

frerere (cfe) @ 2 2 A T 31| 7RE Y-9E | 3§ STveEfud Bie
ST q@ I8 w1 THET ¥ R Gehdal B ? AR Hive fF Wes ywE |
fefTeTes 1 8 yEfya fohan SaT 7 |

What is leachate ? What problems may it create if left unmanaged in a
solid waste landfill ? Explain how the leachate is managed in sanitary
landfills.

3.97E.U, ufshan ¥ ffiRaa srawenati & 3ewd a9 ufshan i sawean i
(i) B (GhIFT)

(i) EHITT

(iii) HTESIh TH

Explain the purpose and procedure for the following stages in EIA
process :

(i) Screening

(i1) Scoping

(iii) Public consultation
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CIVIL SBRVICES (MAIN)EXAM- 2023

ot Eﬁﬁﬁ'ﬂ'ﬁ (ws-9=11)

CIVIL ENGINEERING (Paper II)

< DETACHABLE

frafRa aa : diT woe
Time Allowed : Three Hours

T 3% : 250

Maximum Marks : 250

AIA-T wvat fadw st
I W * g Fremfafa ot =t soar arauigEs oF |
T TS T & S QY @St 7 fwfoa ¥ aur fed ok sish oMt A st g ¥
IEfGIR A FT qi= WEAT 6 IR A € |
W FE 1 3K 5 s € 9 S vt § @ Qe gve @ wH-9-90 U N I dm
U FIWE | ;
TS W /AW & forg foga sie e g Rg g €
Tl % I I Witgd Arerw # for@ s sfey, e s smad waw-uw § R man g,
IR 38 AT & WE ST WE-HE-9W (AU g & qays | fie v w f
ST =T | Wit wremm & afafieh s foret wmem & o o SR R R i T Rt |
TERR forad e afe S gduaron 6 w1, sew wseda fifése frn s =i |
el awEs o, InRa /i SR F fog few o = # & gl |
Welteht 3R Feharl o waferd o1 €, W ek AT 7 T AT |
T & I H AT FAGER H @ | AR w9 ¥ Ry T wwEt F I B W g @
STt Al I Fer 7 TR | G- -SwR g § @il SIS A HE I8 J9aT Y8 F A9 R

i &e T |
QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
- No marks will be given for answers written in a medium other than the authorized one.
Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

1.(b)

1.(¢)

1.(d)

1.(e)

Qus ‘A’ SECTION ‘A’

Wl e & TEEfHe (ATEEE) e B afee dd w1 § 7 st &
FEt & W G849 # vl hifv |

What are the approximate limits of chemical (oxide) composition in hydraulic
cement ? Also state the function of oxides in brief. 10

() Trmior af@emn yegm 6 gfe /, = foEt 6t qemar @ e S f s w1t
W = A W afenfya e s ®)

(i) TF STV & GRT ATEAT Hifog for e W w=e W R afiga fear o
ol © |

(1) Explain with neat sketches, how Work Breakdown Structure can be defined
with respect to Construction Project Management.

(i1) With an example, explain how the work breakdown structure can be classified.
10

e B gErdar & T G § 7 S B gedkn B oie % R saw
et s wgm fafr f wfmr = avfa Hifsg |

What do you understand by workability of concrete ? Write the procedure for any
one measurement method available to check the workability of concrete. 10

A § ARG TF W9 & edaul & Y T 100 km =it 9@ d1zq w0 fmio
AT § | W9g & fwin & fog smaws aw amwh 6t e fife | @ f amard
13 m, R 1 99 (n +4) Td TR A FeE 250 mm AT |

A 100 km length railway line is to be constructed for doubling the existing track.
Calculate the quantity of track material required to construct the track. Consider the
length of rail as 13 m, density of sleepers as (n + 4) and width of sleeper as 250 mm.

10

s frafi wewiia sgis ABCDEFA H 95T AB &1 smifea™ quifkam gl
# 120° ¥ | 3 Wt eTehl & SRR wa uvefigwm wia HifSrg | Y@ BE @
BF & fegmm oft s diforg |

The Fore Bearing of side AB of regular hexagonal polygon ABCDEFA in whole
circle bearing system is 120°. Find the Fore Bearings and Back Bearings of all the
other sides. Also find the bearings of line BE and BF. 10
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2.(a)

2.(b)

2.(c)()

faftrr forameit & =t o afkaismn & foro franstt & smafea awa safyr stk oo

a?r?ﬁ%zsﬁmw%:

@) @mmﬁﬁwaﬁrﬁqaﬂtaﬁaﬁawﬂmﬁsﬁ[

(i) =@ (FNe), gy wkw, Fanhy @nfy, gafeatse i sk garfefea
waTfy gwat e R |

firn st (R) et
Activity Duration (days) Predecessor

PO |

CHnmIOow

5
4
6
3
7
4

T, R

For a project consisting of several activities, the allotted time and the dependencies
of the activities are presented above.

(1) Prepare a network and mark critical path in it.

(i) Calculate Float, Earliest start, Earliest finish, Latest start and Latest finish
times. 20

T 99 A W 2° 95 R i afy i wnfeat @ wemn s R | oew ) e
W ATl NieAt it fEd AT 80 kmph ¥ | GgeH ST (F) F W H T
#iforg | sfterem st gaar it SRl & @ e | afean sy @
o s difdng |

Trains of different speeds are to be run on a 2° curve on a broad gauge. The average
speed of trains to be run on the track is 80 kmph. Calculate the value of equilibrium
cant. Also calculate the maximum permissible speed on the track allowing the
maximum cant deficiency. 15

T AGAM AEA @5 9 @ 5000 m F I90E R I | TF wH HqH, S WIEA W
T A 2000 m H I9E W R, ¥ @ I P Biewd gl 300 mm R, A QA FARE
FER <t T | e AR 65% & W@ @R # i 3w 300 mm x 300 mm
R | TER F @ H o Ko | QM N IquEE RvEl % o gl
AT |

An aircraft flew at the altitude of 5000 m above the mean sea level. Two consecutive
photographs were taken with the camera of focal length 300 mm on the flat ground
having elevation of 2000 m above mean sea level. The longitudinal overlap is 65%
and photograph print size is 300 mm x 300 mm. Calculate the scale of the
photograph and distance between the two consecutive exposure stations. 5
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2.(c)(ii) FUIHHT WracihaT I FT € ? TR QT W T@h! qigwar - a@men Hig |

What is spectral reflectance curve ? Explain its significance in Remote Sensing.

10

3.(a) (i) T 68 & St sfrees qgon o foflr fog s & forg forg s amat

&t Q gramEE gagut f = iy |

(i) & we% & fou wig @oe ¥ fow Yy @@ v & fiw @ W v=100-12k

(i)

9T 4T, el v A, kmph ¥ § 3K & S W areq Wi fohelndier ® R | @
At @ g H e fifse B w sifteaw e @ @ | @ @ wif|es
#Ft F 3@ = g -, TfI-waw @ vE-uaE sRat S aRfea
s |

Explain any two traffic surveys carried out to decide the geometric design
features of a road. -

The relationship between speed and density for a given section of road was
found to be v =100 - 1-2 k, where v is speed in kmph and k is the density in
vehicles per km. Calculate the speed and density in which maximum flow
could occur. Also draw the speed-density, speed-flow and flow-density
diagrams indicating critical values. 15

3.(b)  100-500 m 39T F T forg A ¥ AW WA T T G &F AR g BAF &
e fog T | wE H S WA 7Y, B A F T forgett g i siacgs (Whfer)
R fafea frar | wdew & Skm fFreafafea w@e wes M g g

T F R fafeq it fargelt & wolia et $t omn Aifg | ot & fog
qw St @ WA fif |

CIH-IT
Staff at A B C D E F
" i 1-234 1-345 1-730 2-056 2-156 -
Back sight

: - 1-782 1-830 2-000 2-340 2-780
Foresight

SKYC-B-CVLE




3.(¢)

4.(a)

4.(b)

Starting from ground point A having elevation of 100-500 m, levels from points
B to F were taken inside a tunnel. The points B to F were marked in the ceiling of
the tunnel keeping the staff inverted. Above staff readings were observed during the
survey.

Calculate the levels of all the points marked inside the tunnel. Also apply the regular
checks for calculations. 15

A & Fo e i wew # (FestEt fi gemar /) e A | S W
FAT dshie fee @ R oyl awar € ?

Explain in brief (with neat sketches), the Phenomenon of Bulking of Sand. How
does bulking of sand affect the concrete mix ? 15

T WA @ 01 SEd, 2001 ¥ T4,50,000 F @ W1 U SuS IRWIT v Feaww
# 80,000 @S B | 31 fowwr, 2020 A 3@ WT F TH 4E WWF ¥ Qe w; |
afe sae 8= T T1,50,000 reRfora feram T |

(i) 1557 2010 = 97 g Ay 6 R 0 et =ifew ?

(ii) 3} 12 &1 FW WA F TG, TTH FS Y Sgol T AR Sge H hHG
%1,50,000 B T AT A G R T BRI ?

A machine was purchased for ¥4,50,000 on 1st January 2001 and erection and
installation work costed ¥80,000. The same machine is replaced by a new one on
31st December 2020. If the scrap value was estimated at ¥1,50,000

(i) What should be the rate of depreciation fund on 15th June 2010 ?

(i) If after 12 years of running, some assemblies are replaced and the replacement
cost is ¥1,50,000, what will be the new rate of depreciation ? 20

TH Wad H diaq F1 OBl & ? W T % e SR W1 ¥, U@ T Had @
et s & forg #9m SueR geg S € ?

What is dampness in a building ? What are the main causes of dampness and what
are the remedies being suggested for making a building damp-proof ? 15

5 SKYC-B-CVLE



4.(c)

7m IR R-arll e amEn & fu w T e f afme Feafafea
Fiswet & forg <t € R |

(i) TS arew wfafen, w@s feam & = 750 (as on 31.03.2018) &
i) fmfor & oof @7 H ol = 31.03.2020

(i) fFw afg Ft ® = 10% wfy =

(iv) Afrreq et = 10 o

(v) @ afd s = 2.0

(vi) R-urfl woer aFmEt wew & fog wnt faaor e (@ & ©) = 075
(vii) SIgatd IR 9w & fg @ & w6 = 075 wdw e #

Fo wrul A fmin w0 F g& an # R g ok w1 01.04.2023 9 AR g0 | TR
#9 § TR TgH F TGN Qe IFAT & ®9 # fasfa A @ ol adt R
o # smfm sfest @ e & @ g, aRaemr & AU aftees @@ f o
$ifre | s ¥ fg smews afifes sfee Suge &1 § 7@ i |

A flexible pavement has been designed for two lane single carriageway of width 7 m
with the following data :

(i) Commercial vehicle per day in each direction = 750 (as on 31.03.2018)
(ii) Date of completion of construction = 31.03.2020
(iii) Rate of traffic growth = 10% per annum
(iv) Design life = 10 years
(v) Vehicle damage factor = 2-0
(vi) Lane distribution factor (LDF) for 2-lane single carriageway road = 0-75
(vii) LDF of 4-lane dual carriageway road = 0-75 in each direction

Due to some issues, starting of construction got delayed and work started on
01.04.2023. In the meantime government has decided to develop the road as four
lane dual carriageway. Considering the same design data as planned earlier, calculate
the new design life of the project. Assume any additional data required for the design
suitably. 15
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5.(a)

5.(b)

qus ‘B’ SECTION ‘B’
TH 6-He1 Uahish wieei@ o fmfofaa Fifeat € |

g (de) 0| 6 |12]18|24(30|36|42|48| 54|60

6-HeT Se@ Wi (m¥/s)| 0 | 200(550(750(650 [550|400(270|150| 50 | O

afe ¢ gEi® 0-3 cm/hr TH AER FaTg 25 m¥/s &, A 4= fg g I & Fw
FETE & ¥ I BN AW WaTe & weod f Hiedt F fraifa fifg |

g F IRA AT (W) 0 | 6 | 12| 18

dfua ant (cm) 031|812

A 6-hour unit hydrograph has the following ordinates :

Time (hr) 0| 6 [12]18|24|30|36|42|48| 54|60

6-hr UH ordinate (m3/s) | 0 |200|550(750(650|550|400|270|150| 50 | 0

If ¢ index is 0-3 cm/hr and base flow is 25 m%/s, determine the ordinates of
resulting hydrograph of flow in the catchment due to the storm given below :

Time from start of storm (hr) | 0 | 6 | 12 | 18

Accumulated rainfall (cm) 01| 3 8 |12 10

TF A9ETE 47 & i SURAl P, Q, R W@ S ¥ arfer gftura sk arsdemwr i fag
T ¥ |

9T | e (km?)| i U@ (mm) Tiffer arsdfieRor (mm) -
P 15 1000 500
Q 5 800 400
R 10 900 440
S 18 1200 650

Fvare &9 & fou feafafea i e Aifsg

() o sitwa gfeuma

(i) arffe sitaa aredieor |

(iii) ¥ srqare e, @+l sweEt & forg ok gl wew svETe & & fog 7
#a ge 6 arffe smeR | WA s wE # B wReeh T R

7 SKYC-B-CVLE
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The annual precipitation and evaporation from each of the sub-areas P, Q, R and S
are given below for a catchment.

Sub-area | Area (km?) | Annual Precipitation (mm) | Annual Evaporation (mm)
P 15 1000 500
Q 5 800 400
R 10 900 440
S 18 1200 650

Calculate the following for catchment :
(i) Annual average precipitation
(ii)) Annual average evaporation

(iii) Annual runoff coefficients for the sub-areas and for the total catchment taken

as a whole assuming no change in the ground water storage on an annual basis.
10

5.(c) RIS TH R & fau fmfafea s S @ amifrme i |

Aafe THieRu § YITh B 9T x T4 K 1 A 0-25 T4 8 W § | 7 WU ¥ B
e IR afefare fRw 10ms ® |

qa (wie)

Time (hr) 0 4 8 12 16 20 24 28
Faate (m’/s) -

Hifiow fms) 10 20 30 30 25 20 35 12

Route the above flood hydrograph through a river reach :

The value of x and K in the Muskingham equation have been identified as 0-25 and
8 hr. The initial outflow discharge from the reach is 10 m%/s. 10

5.(d) W H Ui B oFEE fogfy @ Feafafaa & aeiwa @ e fif
(1) TEgI=e

(ii) ArEge

(i) $-Hremrd

(iv) st.an.S.

(v) Hfera st

SKYC-B-CVLE 8



5.(e)

6.(a)

6.(b)

Explain the significance of the following from the point of view of water quality
criteria :
(1) Nitrites
(i1) Nitrates
(iii) E-coli
(iv) B.O.D.

(v) Dissolved oxygen 10

& FPR"R WaTe sraare ol S fh 80 m ol T 4 m et ®, S@H 25°C W 0-03 mm
F FO T AATE TG A TN & e Ware T Fa Hiforg | w0t o6 fafde wwe 2465
2 3R v N ygufos @Far (v) W 0-01 cm¥sec forar s www R

In a continuous flow settling tank 4 m deep and 80 m long, calculate the flow
velocity for effective removal of 0-03 mm particles at 25°C. The specific gravity
of the particles is 2-65 and kinematic viscosity (v) for water may be taken as
0-01 cm?/sec. 10

(i) 45m$ GJ6 ATE F T Iuikeg Ted A 50 cm F TH 31, TH R FE
# 3Im AgFy (LREA) W 600 Ipm H SESH ol § | 6 m HIFY W ZHH
frezor =1 eFn 7 wwE B @ 500 m wE SR |

(i) s (i) ¥ Sfefea safteg Sewa & 1 3 m srged W 30 om & 3¢ @ e
T BRI ?

(i) A 50 cm well in an unconfined aquifer of saturated thickness 45 m yields
600 Ipm under a drawdown of 3 m at the pumping well. What will be the
discharge under a drawdown of 6 m ? Consider the radius of influence as
500 m.

(ii) What will be the discharge in a 30 cm well under a drawdown of 3 m for the
unconfined aquifer as mentioned in part (i). 20

A el A UF Seued URAnHl @ 8 wwifaa wxal g ? fafie s
qifefat & fou wmr & Ssae=a o smfaa Hifsg |

How does the peak hour demand affect the design of a water supply scheme ? Sketch
the fluctuation in demand for typical Indian conditions. 15

9 SKYC-B-CVLE



6.(c) () 25°C R @& f & forg Sgwam fovg g ww sl & hahd. 100 mg/1
9T T | FURE F 20°C R U A & S @ Am s dm ?

20°C R Ky, =0-12 A S | 99 o1k, ¢=1-056 +hfg |

(i) NANA. & =Uw I F awER EH T A | T oah det o
I I |

(1) The B.O.D. of a sewage incubated for one day at 25°C has been found to be
100 mg/1. What will be the 5 day, 20°C B.O.D. ? Assume K,,=0-12 at 20°C.
Take temperature coefficient, ¢ = 1-056.

(i1) Despite widespread use of B.0.D., it has some limitations. Mention all those
limitations. ' 15

7.()  afsra saus e & d9em § oA Tt fFeafafea sl f w=t B .
(i) IRIE FAUF T W& HqUS
(i) IFUF HT FaA
|l Saus Wik & e # Tl foh WehR & W9 eran ® 7

Discuss the following operational difficulties encountered in the operation of
Activated Sludge process :

(1) Rising Sludge or Floating Sludge
(i) Sludge Bulking

What kind of impact these are having in the operation of Activated Sludge process ?
20

7.(0) Prafafea © amen $ifw
() 3¢ f fafdre gwan
(i) wtera o fafire Soask
(iii) A TH ST &R
(iv) A IR

“ (V)3:’1'1%5_‘7:-“1%f
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Explain the following :

()
(i)
(iii)
@iv)
v)

7.(c) ()]

(i)

)

(i)

8.(a) (6]

(i)

(i)

Specific capacity of a well
Specific yield of an aquifer
Perched water table
Intrinsic permeability

Bulk pore velocity 15

Fha (), Ieer R IR 1w H ok e ik 7% AT F Ty
H Feaw HIforg |

T WElAa i & WM % YA @ qWiia e A wRet B w=t S |

Define Delta, Duty and Base Period, and derive the relationship among them.
7

Discuss the factors influencing the selection of site for a proposed dam. 8

4000 % 1 &t AU W 300 m¥/s N FERT 3 TN TN U GHRAER Fhe
FEaia atfet &1 e Fifiie | ot 6 ol wawEr @ 195 1
form < waar R | R wwEh * frg 0w W 00125 Rrm S g 2
B/D Fq9G & 5 WA o |

gt # 7R frg oM 9 it weR ¥ Scem Wt sk o Fraia s
H Il F g7 F oy Swm f o Al fiftedt @ aiw @@ 3§ S |

Design a trapezoidal concrete lined channel to carry a discharge of 300 m/s
at a slope of 1 in 4000. The side slope of the channel may be taken as 1-5 : 1.
The value of n for the lining material may be taken as 0-0125. Assume the
B/D ratio as 5. 10

Describe briefly different type of spillways used in dams and methods used
for dissipating energy of water discharged from them. 10

11 SKYC-B-CVLE



8.(b) arg WU & wed # Frfufea o= & @ AR W WA W Fh WA
Je@ R :
d (), defrm, fifima, o (F6Q), FEA AR
Mention the sources and health effects on human being of the following elements
with reference to Air pollution :
Lead, Cadmium, Nickel, Mercury, Carbon Monoxide 15

8.(c) (i)wmmﬁﬁaﬁaﬁmﬁawqu;mmﬁ%{aﬁﬁﬁ
FEwE & ¥ fER fmr s =t |

(ii)wq\-wﬁﬁﬁaﬁtﬁw(aﬁ%z)aﬁwﬁf%aa?h%?mﬁﬁﬁ
areh aTafE wiibEam f gerdar ¥ = i |

(i) Discuss the factors that must be considered in evaluating potential sanitary
landfill sites.

(i) How does the occurrence of gases and leachate in sanitary landfill take place ?
Explain with the help of chemical reactions taking place. 15

SKYC-B-CVLE 12
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fafee ssifa=dt / CIVIL ENGINEERING
u9+-ux I/ Paper 11
fRefia a7 : @7 92 S7ferpan 3% : 250
Time Allowed : Three Hours Maximum Marks : 250
wa-ua weaeet fav srgew

WW%W%##WWW#W@:

st amg g & 7 3 wet ¥ fifa & aar fg=dt S sidt @i 4 59 gU E

wereff F1 FoT qier Fl & IR & |

yo7 e 1 IR 5 S & aan a1y F @ IF @vS @ F-8-%9 Ta J A fed] i e & IR e |
YR Jo/ 9T & 3% 3§ qr [T T E |

vl & I I Frfera w7 for@ s e, foraehT 3@ 3T9% FAv-97 4 591 T 8, 3K §9 AT H T
@@W—W-m(q.wm)gﬁw%g@-wwﬁﬁwmwﬁwwmﬁq/mﬁzgrr/mwzr%wﬁﬁ?ﬁam
st arem 7 for@ T I W BIE A T8 AT |

yoa 7 wrez dhm, @l AR 8, T IFER 5 ST e |

gt FravaF &, JRE! d FREATHEEl #, Y7 BT I 27 & forg 3¢ 7T w7 F & F15Y

vt & Fel ) T FEGER F T | I FeT T& &, 7 797 & IR # T F1 AT W8 TE I A 14T T
3}/W—as'—aaz(ﬁ.ﬁ@)g@ﬁﬁ@#d@gﬂg@m@%mﬁmm#mmaﬁq/

Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting questions :
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No
marks will be given for answers written in a medium other than the authorized one.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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Ql. (a)

(b)

(c)

(d)

(e)

Qug A
SECTION A

gfvreht 21 % farfirr Gt a7 qof S/ T IeeiE A LA |

Describe various defects in clay bricks giving sources/causes of defects. 10
Th GHRIVTT 1 areft 1% <2 1Y Fortré areft w3 forg SiEsft =et #f v @
ST (veTr) 3 T ot fofereor awrhar g g

Draw neat sketches, showing complete details of plans of alternate
courses of a 1— brick thick masonry wall in English Bond having a
right-angled corner. 10

ST ekl o FoTq 3w foh ST ame 27w 1, 239 2 3T 2rew 3 ufeerht 3 Hewqol
Afvrerarort st ol hifsr |

Describe the important features of Type 1, Type 2 and Type 3
preservatives used for timber. 10

U SRS ST §U% T & 62 et A S a1t eheeersy & 55 fopeft Y gt &
SRS % 3 T TS §AT U werh wigearsd ¥ v B 2@y v e @ |
ST 3 G § e I it A = 10 Hew ¥ | 1 B £ e 9y
creeeTSH 1 i fowré & o 7k | aft 7w fewré 7€t 2ar 2, o 91 £ B w7
T TS Ht A Fhft gt o1 et Bt anfes s 1 e frd 33 it |

(=N

A ship is 55 km away from a lighthouse of height 62 m above mean sea
level. An observer standing on the deck of the ship tries to see the
lighthouse top. The height of the observer’s eye above mean sea level is
10 m. Determine whether the lighthouse top will be visible to the
observer or not. If not visible, find out the distance by which the ship has
to travel towards the lighthouse so that it becomes visible to the
observer. ' 10

0-75 HRUE & AT H1T 1ol U s =Teish 60 Freft why 52 <6 1f & 2-59
@It ATt G FiEH T A= AT T M = @ R, 5 S 55 it i 3 W T
fth =TeTeh o T | 31T ST & |
AT ST SATATARIC SioF ST T T ek Tehell & 2 AT sarer 6l o &), @ iy
HTCToh G UT &k Gohal & 2
AA AT R : g = 9-8 m/s2
f = 0-4 (g Ffem)
f = 0-32 (vfiet Higm)
An alert driver with a reaction time of 0-75 seconds is driving downhill
on a 2-5% grade at 60 kmph on a dry pavement when suddenly a person
comes in the path of the driver at a distance of 55 m.
Can the driver stop in time with emergency braking ? Can the driver
stop in time when it is a rainy day ? 10
Assume : g = 9-8 m/s?
f = 0-4 (dry pavement)
f = 0-32 (wet pavement)
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Q2. (a) e o w35 forw et () ) few g e i e e & | srearh fopar
i TR qu weeh TR <t 3wy famm e ¥ | Jra Ao
() e foRe o T B T STUTeTd
(i) eI ST o foTu remefier srferd aw |
Gii) eI g ¥ T Aenfaitad SR sed et (SHfaH S & A
ST T Y GRS 3 for i quTes g 3 ®9 7 i)
(iv)  Scdeh ST &l &ih
(v) STl T Shifwdeh I
e i gt e feigRed i Erdenr ot Af | Hfeder Y T T W © ?

ot 3Tt aua et A feg me &

The network for a construction project is shown in the figure given
below. The three time estimates for each activity are given along each
activity arrow. Determine the :

(i) Expected time of completion of each activity

(ii) Earliest expected time for each event

(iii) Latest allowable occurrence time for each event, (take earliest
expected time for last event as the scheduled completion time for
the project)

(iv) Slack for each event

(v) Critical path of the network

Also, give explanation of dotted arrow shown in the network. What is
the significance of critical path ? All time estimates are in days. 20
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Q3.

(b)

(c)

(a)

55 et o e BT (2 aR) % o B & 2 O eftite e iem A e 30 A
R o i =fters 3-75 e 7 | et faw e sfergt 1 3w e gu srgded Wt
S ST i SAHTAT HIfT ;

TS e Bl 7 ST FRIHR wfet = 1250 /a2

ferefira €t # st o et (S,) = 2000 frmm/as2

AT Bl H I T W (Sy,) = 17-5 Frmanh?

ferefire €t 7 srgrr s wfersret (S)) = 24-6 a2

H5hIC FTEH T THF W (W) = 2400 fram/fi

SISO T[UTih T SAfrehaH 7 () = 1-35

What are the functions of tie bars in rigid pavements ? A cement
concrete pavement has a thickness of 30 cm and lane width 3-75 m.
Design the tie bars along the longitudinal joints using the data given
below :

Allowable working stress in steel tie bars = 1250 kg/cm?
Allowable tensile stress in deformed bars (Sg) = 2000 kg/cm?
Allowable bond stress in plain bars (Syp) = 17-5 kg/cm?
Allowable bond stress in deformed bars (Sp) = 24-6 kg/cm?
Unit weight of concrete pavement (W) = 2400 kg/m3

Maximum value of friction coefficient H=1-35

I=d T areft S wre () 1 U 9T ¢ fSreht stfream srqwa i 130 frft
ST S12T ST & | 76 T 2° o STeft HoheoT eTvaTs & 7 21 2 | 9% R 39 6T 6
fere amettearr (gerafersrem), st s T sft G eS|
Hq td 90 ot wfa sfer sf wreel i arfidfad Ty 60 fft wRY Her
AT | e =T 2 S % wftad i 7w 35 Rt wfy dEve 2| foregl a1 3tfepet w1
SYFH &Y H A A |

A high speed B.G. section with a maximum sanctioned speed of
130 kmph is proposed. The section is passing through a transition length
with a 2° curve. Calculate the superelevation, maximum permissible
speed and transition length for this section at curve. Assume the
equilibrium speed as 90 kmph and the booked speed of the goods train to

be 60 kmph. Rate of change of Cant or Cant deficiency is 35 mm/sec.
Assume any other data suitably.

() Tl (WiTe) =T, Gre (TRT) AT, TE-ATeT T, AT e 3
HEd =TeT shY SR IR |
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(i)

(1)

qa‘q&mﬁ'snﬁ%%ﬁaa%mﬁm%@mwwﬁwwﬁﬁxm
ﬁﬁmﬁm%@ﬁﬁwﬁamﬁmﬁﬁqﬂq%%m
oft e & I YaTE i A, wmaﬁwaﬁﬂ)w%mﬁm

T T |

7fe 3R farcia & Sied 4
e | aftea o | Sftea fat FreAl shi g (3| 9H)
| e (Ue) | s et | ol | fodia fowm
(Fe) e g i
E@afE| | 485 1-60 45 65 376
ufimqd | 836 1-90 4.0 55 280

Explain spot speed, running speed, space-mean speed, time-mean

speed and average speed. 10
(i) The consolidated data collected from speed and delay studies by
floating car method on a stretch of urban road of length 2-5 km,
running East-West are given below in the table. Determine the
average values of volume, journey speed and running speed of the
traffic stream, along either direction. 10
Mean Values of Speed and Delay
Direction Mean Mean Number of Vehicles (Mean Value)
Jmfrney Shoppii Overtaking| Overtaken |In Opposite
Time Delay . :
g i Direction
(Minutes) | (Minutes)
East-West 4-85 1-60 4.5 65 376
West-East 8-36 1-90 4-0 55 280

® @)

PHKM-B-CVL

frer (Ze) 3 S, SHAT: 585 Tt A 250 Hiew i Jaré arer 4 forg A 3R
B §ﬁ250mﬁ®waﬁaﬁtﬁ€wﬁ23ootﬁaaﬁsad%ﬂl’éql&aﬁﬁ
ﬁm@mmwﬁ@ééﬁélﬁmmﬁm

freran € -
ﬁ.—q' qﬁzﬁmﬁ%ﬁﬁm
x @)y @)
A + 5-65 + 375
B — 345 + 8:55

ﬁ@AaﬁtB%m@gﬁ%mmeﬁmwﬁgAaﬁtB%aﬁaﬁma;ﬁaﬁ
AT ST |



Two points A and B having elevations of 585 m and 250 m
respectively, above datum, appear on a vertical photograph
obtained with a camera of focal length of 250 mm and flying
altitude of 2300 m above datum. Their correlated photographic
coordinates are as follows :

Point Photographic Coordinates

X (cm) y (cm)
A + 5-65 + 3-75
B - 345 + 855
Determine the ground coordinates of points A and B and calculate
the horizontal distance between points A and B. 5
(i) TF HFd 5 ABCD I o, 7eqtar it sreer Femam & -
T | o () | s S
AB 350-8 + 303:03 +176-6
BC 408-5 - 336-7 + 2314
CD 285-4 -2113 | -191.9
@1 DA i T 3 e &1 afterer i |

The lengths, latitudes and departures of a closed traverse ABCD
are as follows :

Line |Length (m)| Latitude |Departure
AB 350-8 + 303-03 + 176-6
BC 4085 - 336-7 + 2314
CD 285-4 -211-3 -191.9
Calculate the length and bearing of the line DA. 10

(c)  Frmfor orctt ot Feferfiem Swaroit w67 s foe forme spreit 3 foperr s 2 2
(i) A9 rE dee (T e e
(i) TSR
(iii) Rl I (e Tahae)
(iv) @A
(v) FaT (2

For what specific operations are the following equipment used at
construction sites ?

(i) Sheep foot roller

(i) Bulldozer

(iii) Dragline excavator

(iv) Tower crane

(v) Hoe ‘ 15
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Q4.

(a)

= fou o o § wen fAfda afeisET S (Yeas) fafirm foramett 1 arrhfera
Tty (R i) 3 T gwtar e @ | Frefefeaa wm Hif

()  FYTier T e :

(i) Furfaaftsd w1 S

(i) e fora T TTRITST ST shTed Ud TS FHTTH shiet

(iv) ST Fora T qenfarctfiard adH et Ua Aemfarettiard ST et

(v) el T3 o1 e i (Fefte)

(vi) SITeT o1 Shifeaeh 9
meﬁﬁwﬁmmm%mmm%wm
S

The network of a certain project is shown in the figure given below with
the estimated time duration (in days) of various activities. Determine
the following :

(i) Earliest event time
(ii) Latest event time
(iii) Earliest start and finish time of each activity

(iv) Latest start and finish time of each activity

(v) Total float of each activity

(vi) Critical path of the network

(Assume the scheduled completion time of the project equal to the
earliest event time of the last event)

t=1
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(b) e % MRt @7 % @rer 5w TC U 25 ot A1 wivie ssfile (1: 2 4) wet & forw
foreeqet ferwetwor &t (2 wfdy anf i) dam hifvg |

Prepare a detailed analysis of rate (% per sq. m) for a 25 mm thick
cement concrete (1 : 2 : 4) floor with cement finishing coat. 15

(c) U TEfUeh FHETHS (STwie) ShIRiT 7 o sTSU 3 S0 oft wet ) Tife
Hifore | afe 2 ot e (SfLSfT.) TeTTer Uh-gut Y 8+5 1 1 % Hivr | Hiw e &, @
Sk off U TS (Sre) iR T stfirmeus iRt |

Sketch a typical diamond crossing and label all its components. Design a
diamond crossing between two B.G. tracks crossing each other at an
angle of 1in 8-5. 15
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@vs B
SECTION B

Q5. (a) mm@@w%?m@mmqﬁ%mﬁww%m:ﬁ%mm%:
Q (a1 et wfdl HhUs)
30
40
50
60
80
90
100
120
110
90
80
70

STETTORE SATST ST TG ST STANT e a1 3 S STe 3R A e J1d I |

What is a flood hydrograph ? The monthly discharge (Q) data of a river
at a gauging station are given below : :

FEEEESREREER

Month Q (m3/s)
January 30
February 40
March 50
April 60
May 80
June 90
July 100
August 120
September 110
October 90
November 80
December 70

Draw the hydrograph and using the graph find peak flow and minimum
flow in the river. ' 10
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(b)  TA=AfcTRad gat it s #Hifve
(i) 9
(i) aTSTeES (ZFafieT)
(iii) AT (FANTHIIT)
(iv) I=T:%eq
Explain the following terms :
(i) Evaporation
(i) Transpiration
(iii) Evapotranspiration

(iv) Infiltration 10

() o ST () vt i v b e | o . e g o e
aTfep a9t hmen: 72-3 A, 86-4 ¥, 94-2 A, 103-8 [t 3 714 ot B | e
Tt <k TR 7 5% Afe % forw, srravars siffees autaiet ) dear 3@ £

A catchment has five raingauge stations. In a year, the annual rainfall
recorded by the raingauges are 72-3 cm, 86-4 cm, 94-2 cm, 103-8 cm and
71-4 cm respectively. For a 5% error in the estimation of mean rainfall,

find the additional number of raingauges needed. 10

(d) T I |V HT YR S, St 7 CBOD 1000 mg/L 2, 38 2 57 drex wfy
HHUE T Y U T H Srer 9T | T 8 5 et i Fove 1 9w @ R adk
39T Syt =% CBOD 10 mg/L ® | Afe ff3eam o€ 1uiss 0-1 wfafew 8, <
m&@w%ﬁmﬁz%aﬁaﬁaﬁ(oﬁmﬁmaﬂrﬁwﬁz%m%
2Omwﬁ%WﬁWCBOD3ﬂT5ﬁH¥ﬂHCBODEﬁWEﬁﬁQI(‘—lé’tsﬁr
T 10 foRet/fe wrr i)

A high strength wastewater having an ultimate CBOD of 1000 mg/L is
discharged to a river at a rate of 2 m3/s. The river has an upstream
ultimate CBOD of 10 mg/L and is flowing at a rate of 8 m3/s. Assuming a
reaction rate coefficient of 0-1/day, calculate the ultimate CBOD and
5-day CBOD of the river water just after the mixing point of the
wastewater (at 0 km) and 20 km downstream from the mixing point.
(Assume the velocity of river = 10 km/day) 10
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Q6.

(e)

(a)

(b)

ST St ‘Ufd A GIT ¥ T R’ wHed 2 3 F Ruifa frer S @ 2
Ife Sta1 st 3ftea fFs i 135 et wfa safes gfafen ?, ot Frefafaa = fuffa
Fifere |

(i) STt Afereham e mim;

(ii) et Y Aferehas FraTfee |iT;

(iii) STeT ) fersham wTfies O

(iv) T st Sfereray gfa ser | |

What do you understand by ‘per capita demand’ of water ? How is it
determined ?

If average daily water demand is 135 litres per capita per day,
determine the following :

(i) Maximum daily demand of water;
(ii)) Maximum weekly demand of water;
(ii1) Maximum monthly demand of water;

(iv) Maximum hourly demand of water.

Ueh S{efaTel &L sht SATEAT hIfST | HTHT=T Jfiehi Sl TIoht Teh STUTLEE, STetaTet & &
T FU o Freeer (Q) 3 for =istar wmw <hifsre |

Ife Jearet & H grErn, K = 1074 et wfa derve, vy o i s,
R = 500 Hiet, U i BT, r = 50 Hiew, g SToramel &R 7R, H = 30 Hex
3R ¢ F ur i TETE, h = 10 HieX 7, A Siad e 3 fifvr |

Explain an aquifer. Deduce the expression for discharge (Q) through a
well in an unconfined aquifer taking usual symbols.

If the permeability of the aquifer, K = 104 m/s, radius of drawdown
curve, R = 500 m, radius of well, r = 5-0 m, total aquifer thickness,
H = 30 m and depth of water in well, h = 10 m, find the steady
discharge.

Tk ek g g G, o ww At fiwe @ R, % o (@

3R TEE) @ T AT, R 10 x 108 Sfter wfa feT % St A yeiee ik

45 TFHUE o T ST AU AR & foru srfvrioad o ST 2 | 450 s~ &t
forsror dteram (G) A ITH T 3 fIT SAravaes wifth shi o oft AT |
STt sht ST = 0-89 x 103 N.s/m? 3T STet i TeUs T S % SATH T ST

2 : 1 99 e | ’

PHKM-B-CVL 71

10

20



Q7.

(c)

(a)

Determine the size (i.e., diameter and depth) of a circular rapid
mixing tank having a mechanical mixer, which is to be designed for
treatment of water flow of 10 x 108 litres per day and for mean hydraulic
detention time of 45 seconds. Also, calculate the power required to
achieve a mixing intensity (G) of 450 s—1.

Assume viscosity of water = 0-89 x 103 N.s/m2 and depth of water to
diameter of tank ratio of 2 : 1.

() I yeuA | “5 W’ﬁmw%?&m%m%wﬁ
HH IRTEM A & 2 G8Y § e Hifv |

What is the “5 R’s” concept in waste management ? How do they
contribute to managing the ill-effects of waste ? Briefly explain.

(i) T 8901 T Tt 3T § 4 7 i FH0E NO, fehetar 8 | afe amg i wfr
Uy = 5nﬁasrﬁfﬁawg%aﬁtsawwﬁa‘n’wm%a}mw@r
2-0 foreft & it fawm & NO,, wigar =t aeftawor fafiaw | dqor worer & 20 freft
S T 3R S & 50 Hiew S 3tRrkan NO, |igaT 1 81t 2 D’ SR
%wﬁa%maﬁaﬁzomaﬁaﬁ@mﬁﬁmﬁ)wﬁw
T oy = 150 X 3R o, = 50 Hiet ar i |

A dumpsite fire emits 4 g/s of N O,. Write an equation of N O,
concentration at 2-0 km downwind from the dumpsite if the w1nd
speed Uy = 5 m/s and its stability is ‘D’ type. What would be the
maximum NO, concentration at 2-0 km from the dumpsite at the
ground and also at 50 m above ground ? Assume diffusion
coefficients oy, = 150 m and o, = 50 m at the downwind distance of
2:0 km from the source for ‘D’ type stability.

GOWW(D)WWEI%O4WMWWWWD 0-4) W T
JETAT W 39 qLE ¥ Jarfed e 8 R soﬁﬁsrﬁrm%éwrwfmqtm *
T T 37uHTSH ot Hife it forar o |
qgfn%rréaﬁtwnaréqraﬂmwmwﬁaéﬁaﬁtﬁwﬁaﬁﬁaﬁﬁ
ST | Af TR Ui (N) = 0-015 1 9 WaTe #t ovft et o ww o
STHFATE |

A sewer having a 60 cm diameter (D) is required to flow at 0-4 depth
(i.e., a proportional depth d/D = 0-4) on a grade ensuring a degree of
self-cleansing equivalent to that obtained at full depth at a velocity of
80 cm/s.

Determine the required grade, associated velocities and discharges at
full depth and 0-4 depth. The value of Manning’s rugosity coefficient
(N) = 0-015 may be taken same at all depths of flow.
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(b)  T=fefaa $i smen fifve
(i) GTet STeRiEt W (o)
(i) farfere gmor
(iii) €T TOTIH
(iv) ORETRIT oTish
(v) i o e
Explain the following :
(1) Aqﬁitard
(i) Specific retention
(iii) Storage coefficient
(iv) Coefficient of permeability
(v) Darcy’s Law 15

© () fr=fafeas fam & guie mo yrofia sta & o, g9 Hifve -
I g s foeg qee o
II. v o foreg qeam o

3 T ——t 6m w—
Ry
A
27 m
i 20 m

Wy
R S .

6 m-je—15 m-3)

frafefaa erferet w1 suT e -

=070, ye = 24 forelt =g uf o Hfiex
Yy = 10 Tt =g ufer = fiex
q = 1400 ferelt =g wf &t wftex
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For the gravity dam shown in the following figure, determine
I.  Factor of safety against sliding
II.  Factor of safety against overturning 8

6 m->k—15 m—
Take the following data :
u=0-70, y,=24 kN/m3
Yy = 10 kN/m3
q = 1400 kN/m?

(i) i (S 3R Seer i sarean AR | 17 Ff FR Tews i 30 T A1 A1
Fraftr arer 2200 RFR T d1 =g F faw folr (smeede) B sTawEs
oo e T R ? :

Explain duty and delta. What is the discharge capacity required of
the outlet to irrigate 2200 ha of sugarcane having a Kor depth of
17 ecm and a Kor period of 30 days ? 7

Q8. (a) (i) O 1 HTE T AT R ? HIH WG o oA gwRT W A @ 2 et stihet
T I Tl BT eHEt 36 1 FergTear g U it oht et St Safirsher shifsre -
ot ST e, Q = 15 B it wid deve
ST =T |1E VT, f = 1-0
W?ﬁW-SIHW:%H:lV

What is Lacey’s Silt Factor ? What is its value for standard silt ?
Design an earthen canal using Lacey’s silt theory with the following
data : :

Full supply discharge, Q = 15 m3/s
Lacey’s silt factor, f = 1-0
Canal side-slope = % H:1V 10
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(b)

(i) 3Ieera 91 & ? Fraferfaa sfen § fora wehr & 3ccera e fru o § 2
() YTEST-ANTS st
(i) TR (FTATTE) sATer
(iii) ENrpe =Y
(iv) Te=aty
Th Y9T-chshic 1Y T -0 ot 1 A & 2 3 9 foheel af ot b foreqa
e ST |

What are spillways ? Which type of spillways are provided in the
following dams ?

(i) Bhakra-Nangal Dam

(ii) Ramganga (Kalagarh) Dam
(iii) Hirakud Dam

(iv) Rihand Dam

What forces act on a mass-concrete dam ? Explain any two of these
forces in detail.

T BETEE | 100 SATRAT 3 oI 30T foby S aret strararer Aftess 3o i fammd
fuifed IR | Aftes 3 A T stammes, s/aus grm i @i YerT i
FEFEAT B THEING FH T GEW S IR | Oolsel $T 9
240 e afq e aAT ST EERaT 2 |

frefafaa stieret s sua Hifse -

— I 10 et ufa fime stfieran yare % fw straves gdqg &t = 0-92 3t Hiex

—  37adred 3 H U Y 19T TR = 0-3 Hew

— 3 GEhiaL (hIaTS) = 0-3 Hiex

— 39U I UTshAT % foTT 71999 &HdT = 0-032 99 Hev/afte
—  ufua 37ade % T sTTavas &war = 0-0002 5 Hieysafe/
— A AR (FEHTE) F T = 9§t An

2 i’maﬁmﬁaﬁﬁﬁ@éww(%) -25

Determine the dimensions of a rectangﬁlar septic tank serving
100 persons in a hostel. The dimensions of the septic tank must be able

to accommodate sedimentation, sludge digestion and sludge storage

functionalities. The peak discharge of sewage can be considered as
240 litres per minute.
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Use the following data :

Surface area required for every 10 litres per minute of
peak flow = 0-92 m?

Water depth required in the sedimentation tank = 0-3 m
Freeboard required = 0-3 m

Capacity required for sludge digestion process = 0-032 m3/capita
Capacity required for digested sludge = 0-0002 m3/capita/day
Sludge withdrawal (cleaning) frequency = once in a year

Length to width of tank ratio (%) =25 15

(¢) o7 % YINeM 3 foTU UehET X 3 Ueh Teh (ftheet) HTE & §9 § SUF1T foram STTat
2 1% % 1 0-6 Tt =am % ¥ SRt STTBTT UM (¢) 0-85 @ 3 STufafh e
(G) 2:67 & | T (&) 0-65 HieT Tedt & ST FWehT THLHAT () 0-45 ¢ | Theeet HrEmm
'ﬁaﬁmuﬁwg@;ﬁ%sﬁém)mo-%ﬁM(ne)wﬁwﬁaﬁmm
2 | srravae wiarEe 3, ghorHt Rreafa Teus o fta arem @ N 9 g
T 1 hIfSre |
IR % fore frfafaa i (Sen) wm ofifee :
g = 9-81 m/s?
ST 1 Ee (p) = 998-2 kg/m3
STeT shl ST () = 1-002 x 103 N.s/m?2

Uniform sand is used as a filter mediﬁm to treat the water. The sand

grains are 0-6 mm in diameter with a shape factor (¢) of 0-85 and specific
gravity (G) of 2:67. The bed is 0-65 m deep with a porosity (n) of 0-45.
The filter medium is to be expanded to a porosity (n,) of 0-75 by

hydraulic backwash. Determine the required backwash velocity,

resulting expanded depth and loss through the expanded medium.

Assume the following data for use :

g = 9-81 m/s?

Density of water (p) = 998-2 kg/m3

Viscosity of water (1) = 1-002 x 103 N.s/m? 15
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