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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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Qqus ‘A’ SECTION ‘A’

1.(a) g @Fic & TEElE (SiEEe) ddem & afbee 9] 1 § 7 s &
Fal & W w8 # vl fifg |

What are the approximate limits of chemical (oxide) composition in hydraulic
cement ? Also state the function of oxides in brief. 10

1.(b) () Tt afdsm weem $i gfe @, @@= et & qema ¥ e fifig f w4
W g B F aRmfya fma sogear ®1)

(i) TF IO F GRT A Ao {6 e s e A afiea e
aHar |

(i) Explain with neat sketches, how Work Breakdown Structure can be defined
with respect to Construction Project Management.

(i) With an example, explain how the work breakdown structure can be classified.
10

1.(c)  Fhic I GHEAT § Y FT TIAd ¢ ? Fhic i GHAAl S 9 & fog Iuesy
et us wigm fafy i wfear =1 avfa ifsg |

What do you understand by workability of concrete ? Write the procedure for any
one measurement method available to check the workability of concrete. 10

1.(d) IHH # AR TH WIE & qredawur & g uE 100 km Tl 39 @ @ o
FAT ¢ | ey & Ffor & fog sraws e gl f e S | o arard
13 m, R H 99 (n +4) TH SR A AErE 250 mm g |

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

1.(e) U frafim weanfis sg9st ABCDEFA & %51 AB &1 swifeq Qifesgam ught
# 120° ¥ | =g Wl qome & sEifseRe A uvafeeAm s Hifig | Y@ BE @
BF & fegmm it s &ifsig |

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)()

faftm fomamstt @ =+t w= afaiemn & foo frastt & smafea @ safy ik weman
& A gl R
@) @mmﬁﬁweﬁrﬁqaﬂiwﬂﬁﬁmwaﬁaﬁq[

(i) <@ (Welte), Faniy wRw, aniy enfy, safaetea iy sk aafetea
warfy gwat 6t e v |

frm safy (&) et
Activity Duration (days) Predecessor
P 5 -
Q 4 -
R 6 Q
S 5 P
; § 7 P
U 4 T,R

For a project consisting of several activities, the allotted time and the dependencies
of the activities are presented above.
(i) Prepare a network and mark critical path in it.

(ii) Calculate Float, Earliest start, Earliest finish, Latest start and Latest finish
times. 20

T FE A W 2° 9% R e iy i ewfat # wamwn e € | Wew W) e
WM ATt Iemiedt it sitad i 80 kmph ¥ | Gged IMfT (FR) F W R ToET
#ifrg | sfteram st =mar & sRfy F wg Wer w sfeman s afy @
e St Hifong |

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 qIgAM AIEA @95 9 ¥ 5000 m N I9ME W I | TH FHqS AqH, S ATEA TR
T ¥ 2000 m i FE W 2, ¥ ww I Frwh B gt 300 mm R, ¥ A wwE
TR 78 | e afoe 65% ® T aER @ iR S 300 mm x 300 mm
R FER & & N o Afg | A I SguEe Rl F e f gl
FaTey |

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) FviHHT TEdRAT a5 FT € ? G WAeA § Fah @rdear it wmEn Hifg |

3.(a)

3.(b)

What is spectral reflectance curve ? Explain its significance in Remote Sensing.

(@)

10

& 3% & Shda sfeeaa @@ @ fvlr oo 9 ¥ foe feg 9 9@
& @ grama wag f e fif |

(i) T a9% & fou g gve & fow wfy w@ w=ew & &9 @ W= v=100-12k

(1)

(i1)

9T A, el v A, kmph ¥ ® 3R & wwea St are iy frerfe F R 1 S|
AT wE e F v Sy e w® sfieaw vae @ 9% | 99 € wike
HE F @ WA g TA-vE, TA-FEE @ vEre-ueE IRat i aRked
Hiforg |

Explain any two traffic surveys carried out to decide the geometric design
features of a road. 5

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

100-500 m 3=T¢ & Sl fag A ¥ WOV IR W T T F FK fag BAF 7

Fae Ty T | =E # 9e @A 7Y, B A F % faget @ g i siokgs (o)
w fafea frr mr | wdew F km Frafafea ©@s weae M fRe

T ¥ gk fufea oft fagelt & sl ot &t e Hifrg | et F fog

qmE StE @ St owEn i |
18?::'-:: 8 B C D E F
;ack ST el R e R et Wi =
Forekight = 1782 | 1830 | 2:000 | 2340 | 2780
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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 H e f @@ F (estuEt & gewa /) = fife | a1 W
FaT dshie fEw @ 3R wwifad aRar @ 2

Explain in brief (with neat sketches), the Phenomenon of Bulking of Sand. How
does bulking of sand affect the concrete mix ? 15

T& W H 01 FFadt, 2001 F T4,50,000 F @ler 11 Ud e SRMiT v wemeE
# 80,000 TF g | 31 fewweR, 2020 F T WA F wF 7 Wi A s@en m@ |
afe swe &= g2 T1,50,000 fera feram wmam

(i) 15 SF 2010 = 9= g iy & & a1 g =fey ?

(i) 3} 12 99 M WA & G, TH TS TP g MY AR TGem T Fa
%1,50,000 B Q7T T B S 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 Haq § dieW #T e § 7 €W BW % eI SR | ¥, W@ U Wad @
et s & forg = SR gE e § 2

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
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4.(c)

7m 9% R-arfi wwa amwnt & fog T geen fi afteeen Feafafea
wiset & forg &t € R |

(i) afrfres aren wfafew, v e & = 750 (as on 31.03.2018) =
(i) Fmfo & gof g7 & fafx = 31.03.2020

(i) 2w afg | R = 10% wf ad

(iv) sfeeT e = 10 9

(v) 9 &fy s = 2.0

(vi) Re-wrt e armnt weF F fog wFf faor e (@ & %) = 075
(vii) =gttt aFar @5 & fog @ @ w = 075 v« fewm #

Fo @i @ Fafn @ & ge 8 § ) g ok w1 01.04.2023 F AR g | T
#iM # WHER TeF S TgEi Qed AWAT & &9 A R s @ fofa ot ®
@ # s st @ em # wEa gu, aRkaee & A afiees s f oA
#Fifirg | sfrrer F frg smaws aftifes sfey Suge &9 & w@ g |

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’
TE 6-9¢1 TS weed o frmfafea sifeat € |

g (9er) 0| 6 [12|118[24|30|36|42|48]| 54|60

6-HeT weei@ Wife (m¥/s)| 0 | 200|550(750(650|550|400 [270(150| 50 | ©

afe ¢ gSi® 0-3 cm/hr TH AER ¥aT8 25 m¥/s &, @ A9 g g I & FRw
FvaTe & #H IUW TN A AR & wea @t afedt @ fruiRa Al |

ft F IR A wHg (W) 0 | 6 | 12| 18

dfa anf (cm) 03| 8|12

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 (m?/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) | O | 6 | 12 | 18

Accumulated rainfall (cm) 0|3 | 8 |12 10

TF A9ETE &4 F &t 99REl P, Q, R @ S ¥ arfer gftur sk arsdfiemw Hi fa
T E

AT | 8w (km?)| i gfeurd (mm) Tiffe arsfieRo (mm) -
P 15 1000 500
Q 5 800 400
R 10 900 440
S 18 1200 650

Fgare & & foq feafafea 6t e fifsg

() e sitea gfiuma

(i) arffe sttaa arsdiawo _

(iii) aTffer srvaTe Ui, @t swEEl % forg ok wQ v svate & & foq T
" g T arffe smaR W s i deEa § A aRada @R
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5.(c)

5.(d)

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 :
(1) 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

T F U @R & fou il @ seee @ awifeem $ifg |

FafedeaH GHIE § WgTh 8 9Td x T4 K 1 A 025 T4 8§ e € | et @ve ¥ '
a1 wRiRes afedare freaor 10m¥/s ® |

i (9e)
Time (br) 0 4 8 12 16 20 24 28
Iaare (m’/s)
nflow ey | 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

S & e & FwEd H gt § Feafofea i aeiEsa & amen dif
(i) TEgTse
(ii) AEge
(i) $-rers
(iv) <ft.37.3.
(v) gford st
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5.(e)

6.(a)

6.(b)

Explain the significance of the following from the point of view of water quality
criteria :
(i) Nitrites
(ii) Nitrates
(iii)) E-coli
(iv) B.O.D.

(v) Dissolved oxygen 10

s fReR vaTe FEETe o S 80 m el TE 4 m ed R, 9@ 25°C W 0-03 mm
¥ F H WA €] A gem & forw warg wfa wa Aifsig | @t @ ot wweE 265
2 IR s f g @ (v) 001 cm?/sec forar s Faw 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

(1) 45mﬁéﬁ'ﬁtﬁa§%ﬁ®mmﬁ500maﬂ@§ﬁﬁ,@ﬁgﬁ
# 3m JuEs (IFEREA) W 600 lpm & Seao oal & | 6 m HIHY W THH
foreaor =1 B ? wwE BsEr & 500 m W iR |

(i) W (i) ¥ Sforfaa srafeg sega % 1T 3 m staad W30 om % FE 1 e
T B ?

(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

W Hel WA TE S@Wed URASEl &l e waifad owat g 2 fafie swwrdw
sferfat & fon wmr & Ssae= =t sfaa difsg |

How does the peak hour demand affect the design of a water supply scheme ? Sketch
the fluctuation in demand for typical Indian conditions. 15
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6.(c) (i) 25°C R @& fe7 & forg Sgwew fr @ ww safie = <f.ad. 100 mg/1
9T AT | HUfiE & 20°C R Ui A & . @ wm s @ ?

20°C R K,y=0-12 A Wf9Q | 99#W 00, ¢=1-056 g |

(i) HANZ. F H9F IEM F AEeR wH T @A § | T weh D @
S Hiferg |

(i) 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.

(i) Despite widespread use of B.0.D., it has some limitations. Mention all those
limitations. 15

7.(a)  afra saus uiE & @9 § am aweh fafafya sfarat f ==t ff
() ARE S AT WA HGYH
(i) 39S &1 FaAl
aﬁﬁqmlm%mﬁmﬁﬂmwm@W%?

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

7.00) Frafifea € sren fifvc
() F¢ f Bl swan
(i) serga &1 fafie Sesk
(iii) TR MW S &R
(iv) A qRIREEr

% (v)E\_’['&E?Iﬁ‘I
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Explain the following :

(1) Specific capacity of a well
(i) Specific yield of an aquifer
(iii) Perched water table
(iv) Intrinsic permeability

(v) Bulk pore velocity 15

7.(c) () F (), T AR FuR w1 B Refvg Ffe sk s7% di9 F T=y
F Feaw Hiforg |

(i) T wElaE @Y & WE & g W qeiid w ar wRet b ==t hifv |

(i) Define Delta, Duty and Base Period, and derive the relationship among them.
7

(i) Discuss the factors influencing the selection of site for a proposed dam. 8

8.(a) (i) 4000 ¥ 1 H AV TR 300 m¥/s & &R & TN AN T THRRAER Fhe
greafia afewt &1 sfimeas Ao | ot A o wawmr &t 151
forn s waar R | e G ¥ frw o W W 00125 frm W wEa B
B/D 39T & 5 "W Ao |

(i) el F e frg o A fafim yeR ¥ Soom wmT ok o Praka W
A I & g & T swm f I A fiftedt @ avi @8 3§ Hife )

(i) 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

(i) Describe briefly different type of spillways used in dams and methods used
for dissipating energy of water discharged from them. 10
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8.(b) mw%@ﬁﬁﬁw&%aﬁ%ﬁﬁﬁ@%mmmﬁuﬂﬁm
oot I
drar (Fe), Fefrm, fifea, ww (7)), 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)mm@ﬁaﬁﬁﬁqﬁqméﬂmmﬁ;mwﬁ%@aﬂﬁ
Faws €9 ¥ fer s =fey |

(ii)wg-wﬁﬂﬁsﬁzﬁmﬁ(aﬁ%z)ﬁmaﬁﬁ?ﬁ%?mﬁﬁ%
areht TaTafiE it f gema ¥ s i |

(i) Discuss the factors that must be considered in evaluating potential sanitary
landfill sites.

(ii) How does the occurrence of gases and leachate in sanitary landfill take place ?
Explain with the help of chemical reactions taking place. 15
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