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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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1.(a)

1.(b)

1.(¢)

1.(d)

1.(e)

Qus ‘A’ SECTION ‘A’

Wl e & TEEfHe (ATEEE) e B afee dd w1 § 7 st &
FEt & W G849 # vl hifv |

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

() Trmior af@emn yegm 6 gfe /, = foEt 6t qemar @ e S f s w1t
W = A W afenfya e s ®)

(i) TF STV & GRT ATEAT Hifog for e W w=e W R afiga fear o
ol © |

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

(i1) With an example, explain how the work breakdown structure can be classified.
10

e B gErdar & T G § 7 S B gedkn B oie % R saw
et s wgm fafr f wfmr = avfa Hifsg |

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

A § ARG TF W9 & edaul & Y T 100 km =it 9@ d1zq w0 fmio
AT § | W9g & fwin & fog smaws aw amwh 6t e fife | @ f amard
13 m, R 1 99 (n +4) Td TR A FeE 250 mm AT |

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

s frafi wewiia sgis ABCDEFA H 95T AB &1 smifea™ quifkam gl
# 120° ¥ | 3 Wt eTehl & SRR wa uvefigwm wia HifSrg | Y@ BE @
BF & fegmm oft s diforg |

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)()

faftrr forameit & =t o afkaismn & foro franstt & smafea awa safyr stk oo

a?r?ﬁ%zsﬁmw%:

@) @mmﬁﬁwaﬁrﬁqaﬂtaﬁaﬁawﬂmﬁsﬁ[

(i) =@ (FNe), gy wkw, Fanhy @nfy, gafeatse i sk garfefea
waTfy gwat e R |

firn st (R) et
Activity Duration (days) Predecessor

PO |

CHnmIOow

5
4
6
3
7
4

T, R

For a project consisting of several activities, the allotted time and the dependencies
of the activities are presented above.

(1) Prepare a network and mark critical path in it.

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

T 99 A W 2° 95 R i afy i wnfeat @ wemn s R | oew ) e
W ATl NieAt it fEd AT 80 kmph ¥ | GgeH ST (F) F W H T
#iforg | sfterem st gaar it SRl & @ e | afean sy @
o s difdng |

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 AGAM AEA @5 9 @ 5000 m F I90E R I | TF wH HqH, S WIEA W
T A 2000 m H I9E W R, ¥ @ I P Biewd gl 300 mm R, A QA FARE
FER <t T | e AR 65% & W@ @R # i 3w 300 mm x 300 mm
R | TER F @ H o Ko | QM N IquEE RvEl % o gl
AT |

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

3 SKYC-B-CVLE



2.(c)(ii) FUIHHT WracihaT I FT € ? TR QT W T@h! qigwar - a@men Hig |

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

10

3.(a) (i) T 68 & St sfrees qgon o foflr fog s & forg forg s amat

&t Q gramEE gagut f = iy |

(i) & we% & fou wig @oe ¥ fow Yy @@ v & fiw @ W v=100-12k

(i)

9T 4T, el v A, kmph ¥ § 3K & S W areq Wi fohelndier ® R | @
At @ g H e fifse B w sifteaw e @ @ | @ @ wif|es
#Ft F 3@ = g -, TfI-waw @ vE-uaE sRat S aRfea
s |

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

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

3.(b)  100-500 m 39T F T forg A ¥ AW WA T T G &F AR g BAF &
e fog T | wE H S WA 7Y, B A F T forgett g i siacgs (Whfer)
R fafea frar | wdew & Skm fFreafafea w@e wes M g g

T F R fafeq it fargelt & wolia et $t omn Aifg | ot & fog
qw St @ WA fif |

CIH-IT
Staff at A B C D E F
" i 1-234 1-345 1-730 2-056 2-156 -
Back sight

: - 1-782 1-830 2-000 2-340 2-780
Foresight
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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 e i wew # (FestEt fi gemar /) e A | S W
FAT dshie fee @ R oyl awar € ?

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

T WA @ 01 SEd, 2001 ¥ T4,50,000 F @ W1 U SuS IRWIT v Feaww
# 80,000 @S B | 31 fowwr, 2020 A 3@ WT F TH 4E WWF ¥ Qe w; |
afe sae 8= T T1,50,000 reRfora feram T |

(i) 1557 2010 = 97 g Ay 6 R 0 et =ifew ?

(ii) 3} 12 &1 FW WA F TG, TTH FS Y Sgol T AR Sge H hHG
%1,50,000 B T AT A G R 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 Wad H diaq F1 OBl & ? W T % e SR W1 ¥, U@ T Had @
et s & forg #9m SueR geg S € ?

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 IR R-arll e amEn & fu w T e f afme Feafafea
Fiswet & forg <t € R |

(i) TS arew wfafen, w@s feam & = 750 (as on 31.03.2018) &
i) fmfor & oof @7 H ol = 31.03.2020

(i) fFw afg Ft ® = 10% wfy =

(iv) Afrreq et = 10 o

(v) @ afd s = 2.0

(vi) R-urfl woer aFmEt wew & fog wnt faaor e (@ & ©) = 075
(vii) SIgatd IR 9w & fg @ & w6 = 075 wdw e #

Fo wrul A fmin w0 F g& an # R g ok w1 01.04.2023 9 AR g0 | TR
#9 § TR TgH F TGN Qe IFAT & ®9 # fasfa A @ ol adt R
o # smfm sfest @ e & @ g, aRaemr & AU aftees @@ f o
$ifre | s ¥ fg smews afifes sfee Suge &1 § 7@ i |

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’
TH 6-He1 Uahish wieei@ o fmfofaa Fifeat € |

g (de) 0| 6 |12]18|24(30|36|42|48| 54|60

6-HeT Se@ Wi (m¥/s)| 0 | 200(550(750(650 [550|400(270|150| 50 | O

afe ¢ gEi® 0-3 cm/hr TH AER FaTg 25 m¥/s &, A 4= fg g I & Fw
FETE & ¥ I BN AW WaTe & weod f Hiedt F fraifa fifg |

g F IRA AT (W) 0 | 6 | 12| 18

dfua ant (cm) 031|812

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 (m3/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) | 0 | 6 | 12 | 18

Accumulated rainfall (cm) 01| 3 8 |12 10

TF A9ETE 47 & i SURAl P, Q, R W@ S ¥ arfer gftura sk arsdemwr i fag
T ¥ |

9T | e (km?)| i U@ (mm) Tiffer arsdfieRor (mm) -
P 15 1000 500
Q 5 800 400
R 10 900 440
S 18 1200 650

Fvare &9 & fou feafafea i e Aifsg

() o sitwa gfeuma

(i) arffe sitaa aredieor |

(iii) ¥ srqare e, @+l sweEt & forg ok gl wew svETe & & fog 7
#a ge 6 arffe smeR | WA s wE # B wReeh T R
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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 :
(i) 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

5.(c) RIS TH R & fau fmfafea s S @ amifrme i |

Aafe THieRu § YITh B 9T x T4 K 1 A 0-25 T4 8 W § | 7 WU ¥ B
e IR afefare fRw 10ms ® |

qa (wie)

Time (hr) 0 4 8 12 16 20 24 28
Faate (m’/s) -

Hifiow fms) 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

5.(d) W H Ui B oFEE fogfy @ Feafafaa & aeiwa @ e fif
(1) TEgI=e

(ii) ArEge

(i) $-Hremrd

(iv) st.an.S.

(v) Hfera 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 :
(1) Nitrites
(i1) Nitrates
(iii) E-coli
(iv) B.O.D.

(v) Dissolved oxygen 10

& FPR"R WaTe sraare ol S fh 80 m ol T 4 m et ®, S@H 25°C W 0-03 mm
F FO T AATE TG A TN & e Ware T Fa Hiforg | w0t o6 fafde wwe 2465
2 3R v N ygufos @Far (v) W 0-01 cm¥sec forar s www 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

(i) 45m$ GJ6 ATE F T Iuikeg Ted A 50 cm F TH 31, TH R FE
# 3Im AgFy (LREA) W 600 Ipm H SESH ol § | 6 m HIFY W ZHH
frezor =1 eFn 7 wwE B @ 500 m wE SR |

(i) s (i) ¥ Sfefea safteg Sewa & 1 3 m srged W 30 om & 3¢ @ e
T BRI ?

(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

A el A UF Seued URAnHl @ 8 wwifaa wxal g ? fafie s
qifefat & fou wmr & Ssae=a o smfaa Hifsg |

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) () 25°C R @& f & forg Sgwam fovg g ww sl & hahd. 100 mg/1
9T T | FURE F 20°C R U A & S @ Am s dm ?

20°C R Ky, =0-12 A S | 99 o1k, ¢=1-056 +hfg |

(i) NANA. & =Uw I F awER EH T A | T oah det o
I I |

(1) 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.

(i1) Despite widespread use of B.0.D., it has some limitations. Mention all those
limitations. ' 15

7.()  afsra saus e & d9em § oA Tt fFeafafea sl f w=t B .
(i) IRIE FAUF T W& HqUS
(i) IFUF HT FaA
|l Saus Wik & e # Tl foh WehR & W9 eran ® 7

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.(0) Prafafea © amen $ifw
() 3¢ f fafdre gwan
(i) wtera o fafire Soask
(iii) A TH ST &R
(iv) A IR

“ (V)3:’1'1%5_‘7:-“1%f
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Explain the following :

()
(i)
(iii)
@iv)
v)

7.(c) ()]

(i)

)

(i)

8.(a) (6]

(i)

(i)

Specific capacity of a well
Specific yield of an aquifer
Perched water table
Intrinsic permeability

Bulk pore velocity 15

Fha (), Ieer R IR 1w H ok e ik 7% AT F Ty
H Feaw HIforg |

T WElAa i & WM % YA @ qWiia e A wRet B w=t S |

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

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

4000 % 1 &t AU W 300 m¥/s N FERT 3 TN TN U GHRAER Fhe
FEaia atfet &1 e Fifiie | ot 6 ol wawEr @ 195 1
form < waar R | R wwEh * frg 0w W 00125 Rrm S g 2
B/D Fq9G & 5 WA o |

gt # 7R frg oM 9 it weR ¥ Scem Wt sk o Fraia s
H Il F g7 F oy Swm f o Al fiftedt @ aiw @@ 3§ S |

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

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) arg WU & wed # Frfufea o= & @ AR W WA W Fh WA
Je@ R :
d (), defrm, fifima, o (F6Q), 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)wmmﬁﬁaﬁaﬁmﬁawqu;mmﬁ%{aﬁﬁﬁ
FEwE & ¥ fER fmr s =t |

(ii)wq\-wﬁﬁﬁaﬁtﬁw(aﬁ%z)aﬁwﬁf%aa?h%?mﬁﬁﬁ
areh aTafE wiibEam f gerdar ¥ = i |

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

(i) 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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