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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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Qus ‘A’ SECTION “A’

1. (a) (i) IR & 9l o9 & Jevd T & ?
(ii) FAfel (FH 9e) GRT 394 @d % AR F AT 3R T F WK qeT frw oy # 2
(i) @] B %, fou o & gurfe g st (1, 2, 3, 4) A AT Hif |

(i) 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

1.b) feuww u-3-u (3R R firar) s &1 w-sh-u (8t w foran) sier # aRaffa Hifn
Td shifas 99 3R g | v fr d wwamafy fm F oaE

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) STRYH 80 mE ¢ R o ™ (®%) W ™ wziF, g F 95 # 29w
1-455 m 91 | S GG A S A 6 WA AT Ta@HET T, 99 T A 1487 m
# @ T | Al U WR e 2 mm R, ) wHaed At B asear B w

gufean sma Fifsrg |
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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

ZER 9% T & U4 Tae Hew #1 § 7 Fafafaa et & fog fier (af@e) @5
3R =Tt s 1 o aEy

(i) ST T (+g,%) F A5 TH 3R FEE T (+g,%)

(ii) SPETET T (~g,%) % G Th AR ST TA (~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

. . W0 R UF XA R F A A o fed ¥ wE 203 A W |
U G AT R, 2° 9l & a9 T 50 km/hr R Fg TR Fftrra WR @i
qr@En 7 gYr O 0-166 HIT |
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

@@ém%mmw&rﬁaﬁﬁﬁwmﬁﬁ% | arferat ws T
£ aafiy 3 1y IavaE Tt @ o gufdt ® | gaemt 6t s va Hifha den
¥ T garea fraad sattag S | Al & 9w T e aanEg |

sty HETHA
foFm (fz=t #) (Trarferet wfafem)
Activity Duration Resources
(Days) (Masons/day)

1,2 4 2

2,3 6 3

2D 9 4

2,4 2 B

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)

Teh MR R 400 m oA ©a 200 m w=E &1 U Afas 936 @ | 7% B weRan ¥ I
AR IraEE TR (e 9%) it i e ffafas ) wem w= ¥ fo
Tﬁﬁ"l'ﬂ;:

(i) 100 m %t form gfee it (Fiferr amze fowdn)

(i) 320 m = Ffera s gfee o (shawefem ame fowdq)
TS I T ATaRe o T weRam & §i9 f g 1.9% |
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 distanceof 100 m

(i) 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 ST FoHTH, TRER 50 m XA T B F ek 7ea # PR wfia foran 1 | 4w B
TS (ETF) UTSITH FAM: 24 mUTF 1-4m 3 |
Sqe Sl IR B, TerE T XGT BAW, 4 & 10 m R QR wAfyd fn @ | 4w
B W T R ISATH FAN: 2-50 m T 1-4 m & | Aot 3 X 31 ¥ fow 4 wa B
WIS ST HG HIG | B F g o« faifa S a2 4 $51200.00m 2 |

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 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 foef gRT THETEU {6 eRiaeta S| ud saerd S 9 U Yo aRkew ¥ e
TR fererer s wear © |

(i) =S AT (FLSM.) I TT W TH 2° 96 F AR H RE T 6 & qEA W,
q 959 T WeHM, 100 mm STRIRTH & @rg Ry oW € | 37 wewm! ¥ fg,
% F A T AR M WE mawES At s (Famka) frah an
=fen | (e fest 6t oS = 2134 m, W@ o=t i siowfen g = 14785 m,
wewHH i ST = 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 @, @ werfaq Ry 4 T B H IR FAW 225 m W
1160 m & | S 21 & weA, NES (SHEe) W & Rrekt €@ D, R 4C = 50 km,
T AD = 90 km, &1 F1E FAW: 308 m T 632 m & | I R &6 F1 4 @ B
RER 3 &, T A BN W I WER G M F oY, A T wI
A T, B R TS (SRIfeET) Fi FFaw I 71 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 A as the ground station, to make them
intervisible. 15
T FHRE G GRS & aionfya w9 7 S @ at.3m.an A
forgaif &t qoT A FA 7 T 3. e d fafire e s |

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 TIeTE, 80cmaﬁfém§#mmﬁm%?ﬁﬁzﬁzyf§q%m-ﬁg%
e, 5000 kg e TR F fou T B3 (9@ AR) & AWN TH A H
Ffirereas AT | TeEh 9 B WR Gwar AfEeT W6 AR A 40% A WA | Sg
& e 2.0 cm, TN B3 F AT ATEIW TF T Wfow FEG: 1000 kg/cm?, T
1400 kg/cm?, w8 Riffz dhie # sigaa oo wfead 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 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/em?. 20

T 60,000 m? A F R F sp@e K fa wfa m? 7 o | wge, s,
safire yorreht, fareht v o it @al & fawm @ = w100 9 m?R,
o a3 10%, fidva a€ & 15%, oda a8 ¥ 20% TE Igd o F A9 =g 8 |
“@T @ AEd AR 9 & 5000 7T m? ¥ | W, foda, gea o wgd ad 7 s
10%, 20%, 20% T 30% 9EUE 3% WA €, T3 9 @ § 99 a9 g e o
S # |

® R 1% WP | q sfremomet @, afy @ @ (R 3R O ), e
&7 ¥ fafey |
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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) WRAEE ARHELE. | die (3) dive & @ (fagar) qufsg | 1 & e
driee Y 2fFar 25000 forex a1 siftre St I=9 swar & g SR o) gad € ?
aﬁwmaﬁﬁmﬁzﬁﬁm

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) o ¥ e 10 gEm™ & sl & oy Suge (Taidt) s Amifea Hiforg |

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

= <+

v

A 4

I!r lw

[o]o]w]n]~]
|

— L1

1
['=
ST =

Floor level
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5.(a)

5.(b)

gus ‘B’ SECTION ‘B’

@m%ww—ﬁawwﬁ@ﬁaﬁaﬁmw% | STEEYT 8 T o 9
&1 sy i T gfee, 70 mm Wf HeT Y AT F a9 Ieet 9 H TF 40 mm Wi Her Hit
o ¥\ qER R H AR | SR A ERIAAT ATAE A A IO /s A
T |

A
forear (m¥s)
Discharge (msfs)
R :
I e .
e
0 1 2 3 4 5
|94 (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 qEA el uTet IRATSHT 5ok o forafor wferferfir < gren & forg uw seadt H9R
e FATAT ST 2 | A SR A 1 AT 25676 < S1g b "o o forg fepa
%,awm%wmﬁwmﬁmmﬂﬁmm% ?

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 74t & ARUR o v faor @ afost %t 50 m wem @ w@ oof vare & f&fy
# 5 m U AT € | FgFETe (S[AE) e urE, mﬁz@%ww‘f%
A, 5 mTEE J& et w ¢ | e e faia il |

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
U& g% Sid 1 § ? TS ARy gud oid & fou smaws sfteemt f R
i | forei 3 g et & A fofag |

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

Rl FAH & fofg FAa 150 mm =TT & JATER Hew A (HiaR) sefia € | @
etk A GRT WaTfed foreaeor it avmn Ry, S g8 R W 98 @R W@ 0.004 F T
R foomr @ ® | & & 2 0013 i |

T HeAS 71 o AT S AT TATH AHT F & F T H W R, Tl grE w® @
freafta smfite S« ware s € & B 7

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

T MR & FANGHE & oy 3masass 20,000 m3/d 51 & Wea & fou 3t framwes o,
Teh AR, TS T AIg1s ol SITT 3 : 1 TF IS4 el e 3-5 m & 919, @
FAER, 4-0 m$t T T TS & 17 AR $it T € | B w01 F G
T ¥ 99F A & foIu wae SeaE ) (S AT ) 20 m wfafe ) 2t
ol & frame o &t wand, e @ fifvg | are @, dfvs of, R
I R F WA hifore, S A 359, 10m AR R AT @ 6 10 m3wly
He Wid m BT 91y | T € svw & wd frlw & i FarE @ ared e e F
aRIeR T@d gQ Afemt it g o fraifa Hiftig |

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 m3/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)

it Yam st @ 5 o adfre Ay sfwem W (e @ oamn
TaTatTe SRS A (a2 ) R % guE € erl, W UET S € F9 ek
2 | 77 W A & T FRT E 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

o wEe whrew (Yed) ¥ g wh semm § wen s fatia S | Tw e
15% & Senyd e 10% % |

.. wEA HTHTR A & | WaHH FEATEA &
(f=t #) (hect/cumec) (BFRw)
SI. No. Crop Base period Duty at field Area under crop
(days) (hect./cumec) (hect.)
1. Qe 360 800 6500
Sugarcane
2. CRILG 200 1400 4200
Cotton
3. T 120 1800 3100
Wheat
4. EIEGH 120 900 3200
Rice
5 afesar 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 THA F TH 8T F TATET F A & To1Q Toh Gol AT 1 Afsrewea fopar S
2 | wom i P o 0-06 m WA % forg ATt i savae ewar w@ 1 : 1w
YT T A F f=1-0 F Tord wwerelt ufswg & o am fr fawrd faifRa Hiftig |
VAT I VT i 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)

T 0-5 m AT F FA UF aRag Toarel w), 6w 7 w9 99 99§ 150 m
Hi% 2, B Of 9 & ARG & 2 | 6:0 m®/min W fire i fRr & v R S
R, 3 YEv FA H 10m @ 50 m e Frow gt W ufEra sued (FrEre) FA: 10 mTE
sm? | FUH e it faifa Fif |

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 m*/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 fie A T F s @ 7 Farfaa dfs e fie SR & T afy
foriras gfcral 41 smawas € 7 arfad fie F=r F wra afq fraees gicran a1 savas
7 € 7 fie F=) & wra 9wam e areht feedt Q1 wifer e gferat & A ferfag |

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? 9aTE &7 & f3U U v A-fawse & gt (Sfaw) wmt @ g ar i
damE (L) 125 km AT S 2 | o)1 R U forg, S w@-fawes gA % e @
w2, 9 frfe & g8 (L) 90 km wrdt Silt 2 | ster- ot & forr e ferereis
C,=075T C,=2-75% |

Sa-faamsia & fore 3 U uEE saeE A ffafaa s feg e € ant sEfy
tg = 12 h, SI0fT et e (A ), ¢ =34 hTH = e, Q= 135 m’/s.cm.

aﬁm%mﬁﬁmmm%ﬁqw C, @ C, fraffa Hifs |

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 tp = 12 h, basin lag t p = 34 h and peak discharge Qpr = 135m?/s.cm.

Determine the coefficients C, and C, for the synthetic unit hydrograph of the
watershed. 20
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8.(b) R B I Ty -5 F, U Aomrag A &, Teeh fafte s 1 2w wg,

o Hif |

Describe municipal solid waste sanitary landfill with a schematic diagram showing

its various components. 15
8.(c) S.amE.u. sfufraw 2006 F 3R TF wRASET F wEfeia @l wem w1 6

wisrar &1 |89 # avfq Hifsm |

Briefly describe the process for the award of environmental clearance for a project

according to the EIA Act 2006. 15
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