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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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gus ‘A’ SECTION ‘A’

1.(a) (1) TR & Ugol o & Iev T 8 7
(ii) AfeET (B aeh) GRT 3o & & WR & JmET 3R 9 A WK e e oy § 2
(i) gL B &, fou 7 fomr # qufe g st (1, 2, 3, 4) F TR Fifvw |

(i) What is the purpose of first coat of plastering ?
(i) 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

1.(b) iU wm u-s-u (3R = fr) s @ v-si-w (afyr w= forar) st # wRafda Hifm
W& s 99 3R R | v B & wamafy i i e g 2

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() STRTH 0 m A g W By 71 (@) W T wiaiF, G F ¥g # 29 W
1:455 m A1 | 5T GG T &g A 6 WA ATeR FAGHAT T, 99 I 4B 1-487 m
& T@n T | AR U W A s 2 mm R, @ weaad Afr i ashar 6 o e

guTfear s Hifi |
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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 a5 1 & U4 TaH wed 7 ¢ 7 Frafafaa fefwt % fog firek (afee) a5
AR =rel 9% @ o seE

(i) SEEgEl T (+g,%) % a8 U IR FEATEl o (+2,%)

(ii) S T (~g,%) F ARG T AR U 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,%)

(ii) Downward gradient (-g,%) followed by another downward gradient (-g,%)
10

. . T R U X 20 F A g e qfed € e 202 T W T |

UF A X9 W, 2° 991 % @9 T 50 km/hr R Fe T siftean WR @i

YT 7 ST T 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

e B afde ¥ fon s aefufeat 6 e gt R | aferart weass fema
£ safy ¥ |rg FaEs Tl S oft gyt € | genaat f sEifira uE i e
¥ w1y daree Fraad emifea S | 9E F @9 @ e §ansg |

safy GEICE]
e (faat #) (Trwfire wfafem)
Activity Duration Resources
(Days) (Masons/day)

)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 A

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 TSR R 400 m Beam ©@ 200 m =g &1 U @fost 9% R | 95 i geman ¥ 3w
H AR AEESF 9w (2 S%) ghat f e fEfifes @ wem = F o
Fif

(i) 100 m i form gfee & (eifirr a3 foeda)

(i) 320 m & Tera sfie=m gfe g (shawefa a=e fewda)
e 1 T A o H TeRare & &g A gl 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

(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 St ToT, TRER 50 m T A TG B ik wem § PR w41fa R T | 4w B
TS (¥ETF) UISTH FAW: 24 mTE 1-4m 3 |

SR 1 IR TR, aqrE T X1 BAW, 4 9 10 m R QR @fya R o | 4w
BWR T TS R IISATE FAN: 2-50 m T 1-4 m A | &t 3f a1 3 ¥ fw 4 @@ B
W IS IS AT HIC | B H qAHIG aa faiRa fifie aft 4 $51200:00 m 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 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 ool gR1 wH=TsT {6 eRiaeia S| U sere S| @ us 3 akey ¥ e
R foerar s g@ar & |

(i) =S @A (FSH.) I 99 W TH 2° 9F F AR H RE TG 69§ qed w,
q 99 T WeHM, 100 mm SR & @9 Ry I € | 37 wewm! ¥ fg,
T & K T AR qHI W Aaws AfaRken s (fFata) feaht S
Trfeu | (@ fosa &t s = 2134 m, W ot i siowfen g = 14.785 m,
e B FEE = 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 @@, @ wefed A 4 T B H IAE FAN: 225 m T
1160 m & | S7 At F 7w, wwds (NoEe) | @ et €@ D, @ AC = 50 km,
Td AD = 90 km, &V IS AU 308 m @ 632 m § | W@ Ao {6 w1 4 @ B
RER 3@ &, T FAEEAT BN W IR WER 9 qAH F W, A H L R
A T, B R TS (FHifesT) & Aaw FATE G HI |

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 4D = 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

TH HTURYA ST GRS @ 3 ofonfia &3 7 st at.am.an A
foralt it qaT 32 HA ? T oA, wiEs Hi fafire dwEr 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 WerE, 80 cm I gwar Prewr & e Wi Fiow & WER-1S &
fira, 5000 kg HfiEeT FFAR & forg o3t B3 (A TR) F AHT T SHATA H
Afireere ARG | o T B R e At T WR A 40% AH WA | S
& A 2.0 cm, I TS A ITT ATEIN T T Wiowa FAA: 1000 kg/om?, T
1400 kg/cm?, T Rz defiec # s aRw wfoee 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/cm?. 20

T 60,000 m? WY H G F y@e A fiwa vy m? # el | g, SememE,
safirse yorrelt, forerelt wd o sttt @@t & faw@ @1 = v 100 Wi m? R,
o 9 3 10%, fidva ad F 15%, gd@ ad§ 20% U Agd a9 § A == & |
T[T @ SfEd AR §64 & 5000 9fT m? ¥ | waw, fodhta, g o wgd o # s
10%, 20%, 20% T 30% S[EUS a9 WA &, U wied o #§ A9 a9 gL @ o
I |

TR 7% WA | qo sftaromet @, aft B 6 (S8 e ge i), T
&g ¥ fafag |
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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) TR FREH. | e () @i F o (fogar) qufsg | #1 & |k
e it 2R 25000 frex ar sfie S 959 gmar & fog ST & g9 € ?
I IR @ sitfae fag fifso |
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) For ¥ 2ol U gxars & STt & forg Sugeh (ATl W AR i |

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

5.(b)

Qgus ‘B’ SECTION ‘B’

T FHE S T UF-Hel U wererd f # gutar @ | STEREYT & W o1 6
£ wafy v L, 70 mm W Her F AT WA e T H T 40 mm WA T H
e 3 T g G ¥ AR R | A AR ERAAT FATE % A B AR /s H
&g |
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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 Al e aRarsr 5o <t Fmfor wffafis it geen & fog v sreamdt S
ey =TT ST & | A R w6 e 258 i S1g A we o forg foan
%,Ehaaéﬁm%?ﬂ%hﬂmﬁawﬁﬁmsﬁﬁaﬂﬁﬁm% ?

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)

S.(e)

6.(a)

TS Talg 74 & ARUR Ra w1 &fos wef 50 m s ® @ gof vare i fRfy
H 5 m U AT € | FgvETe (SSAEW) e IS, e #erE & U 6 &
4, 5 m e a6 St Tt | R yavar faifa Hif | ‘

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

TE gIS S T g ? Th ey gua oid & fog smavge sifteemit & e
Hiforg | 5t < g Sfat & am fafg |

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

WRe] HASA & oI =HTH 150 mm =A@ H FAGR Hefeh 71 (HaR) quifea € | =
Aol 7GR Wafed freaor i e Hifsig, S 98 /W 98 ®@ 8 @ 0-004 F T
R fosmar @ # | /T & n 9 0.013 i |

36 Heleh 71 o TS T SEET gAAH AT & €®Y F FT h W R, Safer 9o w A
freafta sfire sior ware scda & & e 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

TS IR & Fewer & g smaws 20,000 m3/d i & e & forg 3 framea o,
T SR, TS TF ST &1 I 3 2 1 T 99 T e 3-5 m o 6, o gl
FATHR, 4-0 m & I T TS & a17 Ao & ST € | 319 F0T Y G
&Y ¥ 9OF FA & o7 g8 SeE R (S ARG ) 20 m WA | oF
et & fraea &3 & darg, e w9 St | gre e, afe TR, @ R
oI R <t WA Hiforg, Y foF e 3ASHL, 10m W R AT 67 10m3wfy
%¢ Wfd m BT Afen | e @ awm 8 ud frle 8 R dard @ ared 9 e %
R T@d g Afeet it gww fammg fuffa $iftg |

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)

i Yar sETeE £ fF = e M sfRem @ () @ wm
AT SRS 7R (R, B wmEn & g9 € ert, qzﬁmamaﬁaﬁﬁm
? | = W o)l & = FRO § 2

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

et Fad Whre (Ye) ¥ fre ue serem i dwren swar FeiRa fifg | e et
15% Td STenyd e 10% € |

.. waA AR HTA & wowe GHATHA &
(fe=t #) (hect/cumec) (FFem)
SI. No. Crop Base period Duty at field Area under crop
(days) (hect./cumec) (hect.)
1. el 360 800 6500
Sugarcane
2. HUTE 200 1400 4200
Cotton
3. e 120 1800 3100
Wheat
4, EIEC] 120 900 3200
Rice
5. wfeai 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 THAX F UF & & Tera Dl A & o0 TF QoA AT &1 Ao fopar ST
2 | vea S e o 0-06 m wfifeA & forg Aot <t savae A T 1 1w
T TE A F f=1-0 F ot Tt ufseg & o A fr fommg FraiRa HifSg o
waurar & o St fifre |

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 FAT UF SRag Fearel @i, Fme ad seea 90 9@ a9 F 150 m
Hi9 , B 9l &9 & SEERE @Rt @ | 6:0 m3/min 9T e § for ) & v R s
W, 2 W F A 10m T 50 mF Brew gt W e s (3E1e) #AE: 10 m T
sme | FUH s a1 faifa fifom |

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 7 fie 9 gem T sawe € ? AaTaa dfast yare fiie FER F e afq
fordmras gferat 1 A € 7 arfd fire JwR F T afy s g w0 e
a8 § 7 fie IR & A9 IwER e aren feedt Q1 wfer e gfeeat & A fefe |

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? I9aTE &7 % & MU v SA-fasre & it (SRW) wmfE | ge a| §i
FaTE (L) 125 km At SR B | AR R OE forg, S A-fawes g9 F S @
wiaam 2, Rl & gl (L) 90 km Wit STt ® | Srr-fasrers & fordt et i
C,=075T C,=2-75% |

wo-faves & e sm T ueie weea @ fafafaa s feg o € at smafy
te = 12 h, Q0T e ge=ar (fém @), tpR=34hU.‘q"Wﬁw1'UT, qpp = 135 m*/s. cm.

ST & Figei e Tehieh STefrerd & ferq o C, @ C, Fraiff #ifs |

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 , = 34 h and peak discharge Qp = 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) B S HURIE W=D Y- F, UF AoEg T A, T6 faft s 1 gui g,
auiq Hifg |

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

8.(c) Eamiu, sfufEm 2006 % FFER TH GRASHT S wEtaT @l weE w1 6
wisar &1 w8 # quiF fifs |

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