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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 1n
ENGLISH.

Candidate has to attempt FIVE questions in ail.

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 itselt.

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

Attempts of questions shall be counted sequential order. Unless struck off, attempt of a

question shall be counted even 1f attempted partly. Any page or portion of the page left blank
ie tha Nusctinn.~cum_Ancwar Ranklet muct he clearlv struck off.
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9ug ‘A’ SECTION ‘A’

. (a) (1) e & 98t o9 & Zo9F 997 ¢ 7
(i) AT (B 9eh) FRT 94 w4 F AR & Fed1 3% 9 7 UK 969 T 57y S 2
(iii) =i B9 o, U 0 o § gy 1y Smi (1, 2, 3, 4) B AmwiE S |

---------------------

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

L.(b) UMW T-31-U (R R fFan) st &t w-3it-w7 (afr = frar) s # ofafia $ifo
ud s 99 3R Hau | goe frar 6 gwaaty oy o eyl g g

H
: 'S
L
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4
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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) TURTH 80 m b [ W & 71 (WIF) W T i, g & 33 § oW W
1-455 m T | I A & g ¥ 6 W e RaqF@n 741, 99 T 950E 1-487 m
H @1 | At U AR e 2 mm €, A SHae Afqa i awdr 6 Brsar e
gaTfear sd it |
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The staff reading taken on a staft held at a distance of 80 m from the mstrument
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 1s 2 mm.
find the radius of curvature and the sensiivity of the tube. 10)
r _ = : i P G O A T 58
1.(d) R O F1 £ 79 26 Heed #1 ¢ ¢ fAefataa ferfaan & fom ter (gfwe) aF

= i fi:
AR =12 956 & T 9 "

(i) ZEmdl 2 (g, %) AT TF AR TG 2 (+g,%)

(i) A=THEl 2T (-—gl%)?m* a1 U AR S 2 (- g,%)
What is vertical curve and its significance ? Draw summit as well as valley curve
for the following conditions :

(1) Upward gradient (+g,%) followed by another upward gradient (+g,%)
(1) Downward gradient ( @ %) followed by another downward led]t‘lll (—g,%)

10
1.(¢)  TUH. I {99 W UH A 3074 & 7 T30 ATeAd gfed € I Wodd 207 987 I K T |
T FHAA &I W, 2° FAT & "1 TS 50 km/hr W TR fepaTr stforeraw R @13
QIO 7 |7 00 0-166 AT AT |
A locomotive on M. G. Track has three pairs of driving wheels each carrymg

20 tonnes. What maximum load can it pull on level track with curvature of 27 at
50 km/hr ? Take coefficient of friction = 0-166. 10

2.(a) TS 2l uRarst F fou smavaes e 1 T 7 T R | ATl W foRat
& 5t 3 w1y s TR @ 9t 2l @ | HavaEl & dEiEd vd |Qind aer
¥ gy Tared T amifeaa St | St & Y vd gl §qnEn |

g

water THITA
I (feat #) (Trarfaet wtaten)
Activity Diuration Resources
| (Davs) (Masons/day)
1,2 4 2
2.3 6 3
2 D 9 4
2.4 2 4
3.4 3 3
4, 6 e 4
5,6 1 0 2
3.6 ! 4

FFor 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
Jlocation with unlimited and limited number of resources. Indicate the advantages and
disadvantages of both. 20
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b

(b)  UH TFHAN W 400 m =57 T4 200 m o4TE & UF AFTT a5 T | 9% ) qepmn 3 9=
&l AR HrEaws TER (de oF) gfar e fmiafaa @ wem e F fo
FTT

(i) 100 m & TR 3fe g0 (Feifar amee fzea)

(if) 320 m & AT Atead gfee g0 (et aze fzedn)

3 S U SATARE oF G ATl & /a0 S 7 1.92 |

There 1s 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
(11) safe overtaking sight distance of 320 m
The distance between the centre lines of the road and the inner lane is 1-9 m. [5

2.(c) U SUT T, RER 50 m T A T B ik Hed § PR €47iUa faham a1 | 4 Ud B
TS (TTF) 9SATH SFAY: 2.4 mTd |-4m 3 |

YT I TR ECTaR, 9513 Tl @1 BAT, A & 10 m 5X Q R &iya foran 11 | 4 7d
B U W TS W WIS FAM: 250 m T [4m A | AR @ s w4 @ B
T IS qISATH AT it | B 1 @ ao fqaifa i afe 4 9120000 m 2

A dumpy level was set up at P exactly between 4 and B, 50 m apart. The readings on
statt 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 staft 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

3.(a) (i) T =941 gRT §HaATE0 o6 eRIaeiE 519 U waedd 1 o U 3 ufay ¥ e
YFR THHIAT ST GhdT 2 |
(il) =51 39 (S1S.) W 99 W UF 2° 956 F e ) OF Ud 9 T Sed a1,
al =9 9 ©ICHEM, 100 mm ST & &9 f5n 9 § | = CICEMET & fu,
I & 3 T ATeX Al AWE AEEd Hidd sga (FFewa) foea o
Aten | (3 fod &t &ag = 2134 m, @ foat &t dader &0 = 14785 m,
WTEH F TR = 840 mm) |

(1) Explain with neat sketches, how surface and sub-surface water can be removed
from a railway track.

(1) 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 = 2134 m, C/C bogie
distance = 14-785 m, height of platform = 840 mm). 10+10

HXS-B-CVLE 4
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3.b)  UER 130 km g A, < wEfad ®eRl 4 U B H HErz FEA 225 m Ud
1160 m 2 | 97 <M & T, TEd (WEEd) g ekl ¢ @ D@ AC = 50 km,
Ud AD = 90 km. 1 AT FHY 308 m T 632 m B | A HIAY T T A4 U9 B
WO 399 €, Td AEEIHRAT BH T 3% R 390 I & {0, A & YT T
A 7Y, B R UTE (FREifee) &1 FEAR S AT HIAC |
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
3.(c) UE AR GEAT qianH @ & ufomfya & 2 s, ud st e s
foreat & G 8 F@ 7 UH SLALALE, GRAS bt i JEAT 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

4.(a) 25 cm W, 80 cm IMfed gHEa B & Hide dhic FgH & FER-SE %
i, 5000 kg ey THIR F o0 IET B3 (SHA AR) F FWY TE AT H
Afieheqs ST | TEEl 9 B WR AT AfHReT I R l 40% HF WA | g
$ FrrE 2.0 cm, T BT H I HIEIN TA T Hid=Ge FAA 1000 kg/cm?, UF
1400 kg/cm?, U& fi¥ie dshie # s aRW wfdad 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

4.(b)  T& 60,000 m? WY H YF F qET H WA WA m? H fqartern | 9@, JAdveH,
yafirse womett, fawelt @ s st @l & faem o g9 & 100 9l m? €,

wom A A 10%, fedm ag § 15%, F0E 9§ § 20% UF 999 a9 H A9 &= g & |
e @ AT AR g &, 5000 Ui m? ¥ | Wow, T, g g v w6 A
10%. 20%. 20% T& 30% T@UE a9 W €, Ud Ui=Ed A1 H 99 &9 g q@vs §Y
S €

@ W 7% WY | qoAr AfaaRonst @, atg @i g (I8 o4& AMle), WL
&9 ¥ fargu |

3 HXS-B-CVLE
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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 foillowing
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 (hike stamp
duty, etc.) 15

4.(c) (i) TROOd ARELEL R ofie (UR1) die & a (fa=gar) quise | #4139 e
diire &1 2forat 25000 forez a1 sifires ST 359 gmat & fou S @) "@ed € ?
HUA JI A A= Tag i |

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.

(i) foa # eyiu 0 Twars & s & fou Sugeh (Farehl) wsg AmTieRd ity |

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

10+5
10
<
1 z :
2 f
3 " 8
4 P £ 7
5 -
! f |
!
6
= g

Floor level
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Wus ‘B’ SECTION ‘B’

5.(a) U FOWEN A 1 UE-Hel UEd! Al T =TT T 2 | YR &% W °9e
£ vwafy 1 Us 9fee, 70 mm ¥HT a1 A AT 6 @F Teel ¥ H TH 40 mm FT T
ST ¥ A gE g W e @ | W FedE (A A9ere & " B I0E mY/s

U |

A= (m/s)
Discharge (maz‘s)

g

.,.,.J._.._.__-*.—.—-——-‘-

— EES EEE Emm wr SR -Em oy —— -EE -_—eem — — = Em wm —y — lLa am

e e e o e wm e WS SR Em e

o
2
W Ry o, -,
e

A4 (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 runoft

value in m->/s. 10

5. (b) Qdagwﬁaﬂﬁrqﬁ‘am‘ﬁSaéﬁﬁﬁmﬁfaﬁﬁﬂim%ﬂdqwmm
278 T AT € | 3fe Fre |y & Ao 25-8Te 6 918 1 Ten & T faar
3 J1 =z HEEAT & AEL |1 H ICAEA B stifaw trar g 7

A temporary cofter dam is to be built to protect the 5 year construction activity
for a major river valley project. If the coffer dam 1s 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)  UF A3 &l & ARIR o e fomk #1 &fas w7 50 m e @ va uot ware & feufa
H 5 m 9T ARAT | FETe (SSAEE) e 9IS, e HIGE & FUIOE EY &
AT, 5 m e 9% el 74t © | W wauar fatha Sl
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

5.(d) TS IS S W 7 TF RN gEF 9 & T smawgs afyaent & fagwmn
Hifvu | fel 3 g9 el & 7 fafag |
What 1s an indicator organism ? Discuss the required characteristics for an ideal
indicator organism. Name any two indicator organisms. 10

S.(¢)  ERC HANH & 7 FETH 150 mm AT F JATHER Tl At (HIaR) 3q9aa 2 | =4
Heleh el g1 Walted &R &1 oMt hifae, S/« 98 1 917 98 ©T 8 T 0:004 & 21
R {oam@r /@ ® | A $ 0013 iU |
38 Heleh Al o A 6l HIT FATH AAT & €9 H T 6l T4 8, STAfh G4 W §
e amftte 91 wate I € FH BAI 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

6.(a) UF IR & JAYGH o [T 3mawd@a 20,000 m3/d 91 & MEd & fou 2 g ot
Ueh AT, T Ud F1973 1 39T 3 ; |1 U9 UI9d A Tes 3-5 m & 91, Ud G
gTHR, 4-0 m T 9199 Aol e & G Afafcag &t I € | 319 F11 3 G999
T ¥ gUF oA & o0 Tq8 Iodd R (FHH Al 1) 20 m WiafeT ® ) o
Zfrat & Haea & & d@arg, S w19 Sifve | are s, a8faw 1fy, e fas
IATd G ! A HifAu, S fh sFAen 3959, [(0m IR T T W@ 63 10 m3 uly
¥ Wid m g4 J1feU | 919 € 3 849 ud fie aF & F9E 1 aied S e %
SR Tgd gy dfedt & ww famme fraifa ifso )

Two settling tanks — one rectangular, with length to width ratio of 3 : I 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,
horizontat 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

HXS-B-CVLE g
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erifE e s 2 fa ae @A e athew am (dvenEn) & oA
el AT AT (FLALEL) 6 HE & §9E € ERT, 9 UET s € R T Bl
2 | z9 UfE SR o T G0 E 7

Although it would be expected that the value of the ultimate carbonaccous BOD
would be as high as the COD, this is seldom the case. What are the reasons for the

observed differences

qod Fad Wiged (de)

.

15% Td STeed BT 10% ¢ |

13

F fqu e Stemer & qugn eerdn [M4iika e | e 2nid

9.5, wad AT A qT H WAHTH GHATLH A=
(fear #) (hect/cumec) (%‘ﬁ!ﬁ)
SI. No. Crop Base period Duty at field Area under crop
(dayvs) (hect./cumec) (hect.)
1. T 360 800 6500
Sugarcane
2. k9T 200 1400 4200
Cotton | |
3, e 120 1800 3100
Wheat |
4 T 120 900 3200
Rice
5. IEEe) 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 THRAT F TF o F SATEA F U & (U T Gol a7 & ATHehea Todr A
2 | wed 9 M i 0-06 m Al & fou arer f sravae emar ud | ) 1 e
AT T R F f= 1.0 & ford el afise & fom A i famrg fuifa di
1 5o |

CHRIRCIRING

An open drain is to be designed to prevent waterlogging for an area of 576 ha. Given
that the drainage coefticient is 0-06 m/day, determine the capacity ot the dran
required and the dimensions of the trapezoidal section with side slopes 1: 1 and
Lacey’s f=1-0. Also, compute the slope. 20

>, HXS-B-CVLE
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7.(b) Uk (-5 m <A19 ol goﬂﬂ?ﬁ TIREg TAGTE] X, EECIR AR T T 90 9 150 m
qr1 2, @ O &Y | FE1T Am # 1 6-0 mY/min Wi e e g | forr 1M
@, 21 WA FA H 10 mud 50 m et g g R ufad sued (FrEre) FEe 10 m Ud
Sm¢ | ?f” 0 ooy &1 fAaiia C?irﬂl.[ |

A 0-5 m diameter well fully penetrates an unconfined aquifer whose bottom 1s
150 m below the undisturbed eround 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

7.(0)  fuz a2 7 fie & e wi smawes ¢ 7 sEraa afas yare fie @R o g ity
foaes afvfrl a1 masas € 7 aifaa fie 3wR & | afa faAs giaar 71 JEas
81 ¥ 7 firg SR & AT ITER e aret Tl o1 g e gferal & am e |

What is grit 7 Why is it essential to remove the grit ? Why velocity control devices
are essential with unaerated horizonta! flow grit chambers ? Why are the velocity
control devices not required with the acrated grit chambers ? Name any two velocity
control devices used with grit chambers. 15

8.(2) 3000 km? 7T &= & {70 70 us 5ot -faurse & 20 () AT 8 qeF 9RT @
qATE (L) 125 km TTOT T R | 9T W UF 19, A AA-199TTS T F Fod o
g 2, &t fRm & 0 (L) 90 km AT ST € | Sl -ToraTsid & GURCEIPRGERIE:
C,=075Td C,=275% |

se-fawma & foau a9 w70 vee daroa 8 fAefafaa 39 feu o € 9wt saty
ty = 12 h, GT0T &7t 9e=al (AfaT o), t, = 34 h T 9 R, g = 135 m?/s. em.

SAfGATHE & HIGe e Uehich Ferrerd & T o C, wd C, Fraifd St |

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 i1s 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 ty = 12 h, basin lag t , = 34 h and peak discharge g , = 135 m*/s. cm.

Determine the coefficients € and C, for the synthetic unit hydrograph of the
watershed. 20

HXS-B-CVLE 10
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8.(b)  9E B AU W3 -9 &I, UF ATATAG (99 °, 20F Tafemr s oy 2oy T,
auiA HITAU |
Describe municipal solid waste sanitary landfill with a schematic diagram showing

IS various components. 15

™

8.(c)  E.uE.U. wiufm® 2006 & FTER UH IRAGHT & wGiaReia @il wem o 6
UishAT 1 989 | Fui9 hif0 |

Brietly describe the process for the award of environmental clearance for a project
according to the EIA Act 2006. 15

| 1 HXS-B-CVLE
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