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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 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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gug ‘A’ SECTION °‘A’

1.(a) (i) TR & Ul 9 & I FT & ?
(i) FHEGT (B ) GRT 3194 @ & R & ST AR A T WK geT TRy oy $ 2
(iii) @i B o, fou U fmr & qufe 7w st (1, 2, 3, 4) F ARG i |

(1) What is the purpose of first coat of plastering ?
(1)) What loads are taken by the formwork apart from its self-weight ?
(i) Label the components (1, 2, 3 & 4) of pitched roof shown in the figure. 10

1L.(b) fSu g u-30-u (3R W fram) et &1 w-si-wH (dfer w foran) st # wfafda Afg
wd s 99 3R Fif | v frar i awamafy R g eafE w2

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 e g W & T (®I%) W T UEiF, gAGT F H5 # 9 W
1-455 m A1 | & goIgo & Frg A 6 HET ATeR Ra@a@n 41, 9 I TSI 1-487 m
# <@ T | A U WE A Ao 2 mm R, A GHaeA Afren 6 aswar e

guTfed a1 HIRMT |
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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 ag 1 & Ud zae wed ¥ & ¢ fwfafag el & fog fier (afee) a%
3R =Tél @ & o sAE

(i) TG TA (+g,%) F ARG TH K FERTE! A (+g,%)

(i) FEE T (~g,%) F G TH AR AN T (-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 (-g,%) followed by another downward gradient (—g,%)

10
T, N, YT R UE & 30 & i S =ree qfed € 9w 0TATARTE |
UF GHAE 0 W, 2° 9FAT F @ TE 50 km/hr R TE R sifuaw WR i
YT 7 HT e 0-166 ST |
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

W@ﬁuﬁaﬁw%%qmwmﬁﬁaﬁaﬁéwa&ﬁénﬁ% GIEEIR RERERI
£ 3af ¥ 1g AEEe ot A 9 guidl € | gErat d swifid va i wen
¥ @ et Fraaa amattag fife | 4 F a1 TE g FanEg |

sty AR
form (et #) (Tt wfafem)
Activity Duration Resources
(Days) (Masons/day)
1,2 4 2
2,3 6 3
2,5 9 4
2,4 2 4
3,4 3 3
4,6 8 4
5,6 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 TSR TR 400 m Boar w200 m &aTE & U Gf9S 9% 2 | 9% B menar ¥ i
& AR s aER (2 %) giat f e fEfafed @ owem e F fio
Tﬁ'ﬁm :

(i) 100 m =t form gfee g (ifi amze feeda)

(i) 320 m <t G sifsreaa gfee g (e amse feedq)
TS I T AR o i HERET & 9 w192 |
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 :

(1) stopping sight distance of 100 m

(i1) 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
T S T, RER 50 m T A UG B ek weA # PR w41 R 4 | 4 W@ B
T (ETH) ITSATh FA: 24 mTd 1-4m o |

SUR 1 TR g, FgTE Tl Y@ BA W, 4 ¥ 10 m R QR S1id fFam @ | 4w
BWR T TS R IIEAE FAW: 2-50 m T 1-4 m A | S gfee Y 31 F fm 4 wd B
W IS ST AT I | B H FEHI qe fuifa fifvg 2 4 957120000 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 4. The readings on staff held at 4 and B were respectively 2-50 m and 14 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 A1 gRT 99T {5 eRiaeia 1o U seerd 99 6 U 39 g9y ¥ e
YR e s gerar © |

(i) = W (SSN.) I 9T W TH 2° 95 F 3R F RE TS 69§ G /S,
3 99 T WewH, 100 mm ST & a9 fou s € | 37 <ewm! ¥ fg,
aa?%siazqa‘amaﬁmmawaﬁﬁ?ﬁaiazqﬁ (feaim) feraet 2
e | (& fest & dars = 2134 m, 3@ fesdl B siafen g0 = 14785 m,
e B FEE = 840 mm) |

(1) 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 @ @@, @ wefed @Rl 4 T3 B 6 SAR AN 225 m T
1160 m® | 39 3T & Aem, WS (WwEd) R A Rkl C @ D, g AC = 50 km,
T AD = 90 km, &1 IS FAY: 308 m W 632 m § | F1d HfQ fF @1 4 B
WER 3 E, TF AEEERAT B R IR WER g9 S & U, 4 @ §-FFE T
WA T, B R TS (SRwifes) H FFaw S §1a HT |

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 HTORYA W] GRS @ e aRenfya w6 7 S w e,
frgalf 6 qa 4R BQ 7 TH LA, afdisn 6 fafise @ 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 Hiers, 80 cm IR gemar Bew & e whie Ffgw & WER-IS &
1T, 5000 kg ST FHAR & foru T B9 (I AR) & MY T HAA
e IR | Tt T H AR Gwar sfieT W% AR H 40% HE T | S
& e 2.0 om, ToE TS H JTA ATEI TE TR W FAA: 1000 kg/cm?, T
1400 kg/cm?, T& fifie dehie ¥ Rd aRo Hiaee 100 kg/em? € |

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 20 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

Tk 60,000 m? AT F GRT F s@e A hwg wfa m? F P | g, SewEd,
safirse worrett, Tt wd s sftraitreh @@t & fawm o T & 100 9 m? e,
N TR @9 e €

o A F 10%, i ad § 15%, o af § 20% U wqd a F A0 5= g &6 |
Y@T & Ed TR G & 5000 W m? ¥ | v, fodfta, el w wgd A A7 s
10%, 20%, 20% T 30% S[EUE a9 A &, U4 9= a1 § 99 &= g gavs o
S € |

TR T% WA | wo ftronst @, afc $E E (F e I A1), T
&g ¥ fafaw |
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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.HE, ) e (W) e & a9 (fagar) suisg | &1 & e
e & R 25000 forex a1 siftes ST 959 a9ar & forg ST 9K G § ?
g IR &1 sitfae fag ifSa |

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) P § 2T 10 oams F 3@t & forg Sugeh (qaihl) vt Amifda it |

Label the terms (technical) that applies to the door (shown in figure) parts.
10+5
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5.(a)

5.(b)

9us ‘B’ SECTION ‘B’

T T S I -l U wererg 5 3 gufan o R | Semen 89 W) Qe
ﬁa{aﬁﬂﬁ@ﬁ, 70mmw%ﬁaaﬁzﬁam%m%%d%ﬁqé40mmq%daﬁ
e 3w g B W O B | W WA A ATATE & A A /s A
o |

A
frear (m?s)
Discharge (m3/ s)
R .
y I demmmmmmeend :
A frmrmooeees bonemoneees ,
0 1 2 3 4 i
97 (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 m?/s. 10

U A e GTel qRATS 5o <y femtor rfrfafi 6t geen & oo e sl HE
Y FET AT © | af TR &Y & AR 25-8TA <l =1 "o & forg T
%,ﬁwém%ﬁ@wﬁma@ﬁmﬁmm%?

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)

TS TG 7ol & ARIR frd ue fame @ afds w50 m = @ va gof ware i Ry
H 5 m I AT § | HFTATE (SSAEM) Sfie UTSe, SR HIE & 39wy %
A, 5 m TS I et w4 § | i e fatfa i |

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 negligible thickness. Determine the exit
gradient. 10

TH gaS Sg 1§ ? UE ey gue o & foru smawe siftment i fad=n
Fifsrg | et o e Stiat & o |

What is an indicator organism ? Discuss the required characteristics for an ideal
indicator organism. Name any two indicator organisms. 10

R FAA & Tl =Fa 150 mm =18 T JATHR Fefeh A (FieR) e § | =@
Hefeh 7GR Wafed R St et i, St 98 R/ 9T € @18 @ 0-004 F T
R foroman mn ® | 3 F p @ 0-013 S |

T A A & AT Sl ST FAqH AT & & F H1 A T 7, Faifer goa W A
freafta smfire w1 ware srda & &8 B 2

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

UF AR & FAWGH & o0 3masge 20,000 m3/d 1 & Mud & forg & framea o,
T AR, TS T 19T HT FGI 3 1 1 Td 919 5T e 3-5 m S 67, T ol
TR, 4-0 m Sl IIE ST T3 & G A & S € | 39 F0 S aaraee
T ¥ 9UF A & 7 g I R (FEE ARE ) 20 m WA ® | aet
cforat & framee & it e, e 7 fifvg | aror @, 8w Tfy, @ R
T R Y A HIToTT, S foh A 3A S, 10m WA S A FH T 67 10 mPufy
H¢ 0T m AT AR | W & qwm e ud et 8 i dars @ uid e e %
SRR T@d 8¢ Sfet i gy o freffa difomg |

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 35 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.(c)

7.(a)

Trerifs Y s § T s aefae few nfesm Wi (sfenEt) @ we
TR SRS A (&R, 6 HE & g9 g e, W UET s B s gl
2 | = Wiea I & TR B 7

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

wed woet viae (Yed) & forg ue stenye & wenr gwar Fafka @i | e g
15% 1@ STened g 10% © |

q.5F. wEA AT HTA 8 | AAWH FHATHH &
(feat ) (hect/cumec) (FFRREW)
SI. No. Crop Base period Duty at field Area under crop
(days) (hect./cumec) (hect.)
1. el 360 800 6500
Sugarcane
2. ERlL] 200 1400 4200
Cotton
3. S 120 1800 3100
Wheat
4, Hrad 120 900 3200
Rice
5. afesra 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 BHIR F UH &7 F SR F Adhd b ToIY Teh Gel ATA T SA(weheaa fopan ST
2 | wiew i e T 0-06 m wfifeA & fom Arer i sravad ewar wd 1 : 1 e
FEUET U e ¥ f=1.0 F o wEer ufese & fod A Y fammg fawfia it |
YUTET &Y TOET | RIS |

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.(a)

U (-5 m AT F FIA TF FIRag STAare] &, e a9 ey s 9 99 ¥ 150 m
:ﬂ%%,aﬁqgfmﬁaiaﬁmm% | 6:0 m3/min i fFe & R @ 4 97 f5 s

R, 3 e F5 H 10 m T 50 m e From gt R fead ey (Fr8Ted) sET: 10 mTd
sme | g H svRd & 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

fiz 71 £ 7 fie 1 g Fi smEwESE § 7 Harad dfas ware fire SR % | la
foror et 1 srawe € 7 arfad fire SwR & a fa Fees giee @t e
T E 7 fie J=R F A1 TR BN aret freel ot wifar faeee gfeRat % A fafag |

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? A9ETE 85 & f2u 0 Us s@-fawrsie & gt (SfEW) s @ ge a| 6
da12 (L) 125 km AT STt R | 4 W U g, SoS@-fawes oA & e |
w2, 9 7R A gl (L) 90 km AT St § | Sa-favwrt & ol e e
C,=075Td C,=275% |

o-fawTste % U ST U Ui Seag A ffafaa wa feg o € awt safy
tg = 12 h, Q0T et gt (I A7), tp =34 hTd = e, g = 135 m?/s. em.

St 3 T e SeE % R e ¢, w C, frafa i |

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 =34 hand peak discharge Qpr = 135 m3/s. cm.

Determine the coefficients C, and C, for the synthetic unit hydrograph of the
watershed. 20
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8.(b) a@%aﬁwwa—ww,@mﬁaﬁ,mﬁﬁmwﬁaﬁaﬁ%@,
Fui FfST |

Describe municipal solid waste sanitary landfill with a schematic diagram showing
its various components. 15

8.(c) Eamdu. sfafEm 2006 % FHER wF uRaEr W wEleta wietr weE e
WiskaT T 989 § quiq Hifog |
Briefly describe the process for the award of environmental clearance for a project
according to the EIA Act 2006. 15
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