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QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided 1in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and & 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 medium other tha.n the
authorized one.

Word limit in questions, wherever specified, should be adhered to.
Wherever any assumptions are made for answering a question, they must be clearly indicated.

Diagrams/figures, wherever required, shall be drawn 1n the space provided for answering the
question itself.

Unless otherwise mentioned, syimbols 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. (q) Tyafafaa ae@ A W@iied 981 =6 9o ' 4 ford 2 3= o3fq 9ag 8 v 1 (Ueds 1e & fou
20 Y& A el 9 e 9 =1fE)

Write the full form and very briefly explain the underlined terms in the
following sentences {(Not more than 20 words should be written for each term) :

2x5=10

(i) IS & Elo dlo 3o (DPR) &I WINYG T ST o1 |
The DPR for the project had to be revised.

(i) 31 ol LY T fHel =l e | 3=d dle o 3o (PPE) UM |

The contractor should provide appropriate PPE to the workers at site,

(i) ¥ <l ITAEE % YR W HE - A0 39-T{8 UF AT Tho Wo 3Re (FAR) I
AFART < Febell B

Building bye-laws may permit a different FAR depending on the use of a
building.

(iv) TN 1 FEFEGIT Ko dlo dlo (PPP) AISHI + d8d 31 W &

The project 1s being executed under the PPP scheme.

e

(v) AR T PR § To Blo THe (TDS) & T AHMEIH T TST o7 |
An adjustment for TDS had to be made in the final bill paid.

(b) LA HigdAl 7 diHe & fu ZHaw 3130 who Flo (IST) U 37f&Faq Tho WHo o (FST)
$ Tales U Sia B 47 (100 T=21 § 3t =)

indian codes give specifications for a minimum IST and a maximum FST for
cements. Why? (Not exceeding 100 words) 10

(c) (i) GSEIT HT N HHAG Al IR HEF FfeAT § faded i)

Differentiate between systematic errors and accidental errors in survey
work. 5

(i) ®FE T 22 cm & TF FW gR ol TE BRI W UF W AB, 10 cm AT s R
781 @1 1/40000 & ¥Hd W ST MY FR W 4 cm AWH A ) ARG fEd g
400 m B, A agIH £ ISH FET3 1 YEHET |
A line AB measures 10 cm on a photograph taken with a camera having a

focal length of 22 cm. The same line measures 4 cm on a map drawn to a

scale of 1/40000. Calculate the flying height of the aircraft, if the average
altitude 1s 400 m. 5

A-E£SCA-CNHIL /50 2
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(d) (i) TSEl % Uiedl % a0l ) el ) e TP #i

Brietly explain the relevance of coning of wheels of a railway vehicle. 5
(i) THEl = Tl AR FHEE & TR F <= faseq =1
Differentiate between wooden and concrete sleepers. 5

(e) HRMP Hav %l Al w9 fGfim s w0 vaiiE % my e w51 we W o
Y @Y ) ATEvISd] W ] YHE =q] 8

Explain with sketches the various factors controlling the highway alignment.
What are their impacts on requirements of an ideal alignment? 10

2. (a) YHEH@ AR gmA <l I F a8 UrEn w2 T e § e 5 F AaE 18 sie-diile 3T

FAE: 180 kg/m > 3R 0-50 1 =fe¢ | s6% My & wifies % g | sgnes ftrman
S-Hz SHIE 045 B

PR & HHT MY T M0 0 78I &1 sidqesg 60% (maaq 61 2f® 4) -t =iy, @ #hle 5
kg/m® § ¥z, 1@ 3R uR fiem 6 sreeg 1 ok w5 @i, W sk W2 e B
A& o &l AN 3-14, 265 MR 271 & R 9g Fadeg F THIEN W |

From workability and strength considerations, it is found that a concrete

should have a unit water content and water-cement ratio of 180 kg/m* and

0-30, respectively. Also, from a durability point of view, the maximum
water-cement ratio allowed 1s 0-45.

Now, assuming that the mortar content of the mix should be 60% (by volume),

determine the content of cement, sand and coarse aggregate in kg/m®> of

concrete. Take specific gravity of cement, sand and coarse aggregate to be 3-14,
2:605 and 271 respectively, and ignore air content. 10

(b) THIATET YT 1 H&9 T IW <
Answer the following questions briefly : 5x3=15

(i) i § TYH A e & gt oeEl & Futor i @9-3 afan frr Sy 37
(50 v=e} A 31fere )

What tests are carried out to determine the mechanical properties of
coarse aggregates used mn concrete? (Not exceeding 50 words)

(i) TrmE W wgeh §2 0 FoRwdl’ Wl o ohi R YESE BT 27 (50 =Rl § sifus T8t

What 1s the purpose of the ‘frog’ provided in a brick used in masonry
construction? (Not exceeding 50 words)

A-ESC-D-CUEL /50 3 [ P.T.O.
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iii) € 5,00,000 H @lE T wH ITER B IYARM Sflgd 3 @d AR e (Sedsi) ged
& 50,000 21 2 99 % ¥id § IR & Th qod &, g% TedgM AR HHG 0
TeIgTd hl SEHE Fd g FaRon % o= ger

An ecquipment purchased for ¥ 5,00,000 has a useful life of 3 years and a
salvage value of ¥ 50,000. Compare the book value of the equipment at

the end of 2 years, determined using ‘linear’ depreciation and ‘sum of
digits’ depreciation.

(c) T TEI@ oY, fiEEh 90 °F W WM& =g 20 m B, 1 T @1 &1 A9 & oy saaer A amn
@ Bl OAUY % SNM Ed 9™ 60 °F B AT TS gl 1550 m ofl, wafdE yqoran

Ftoiag off .

100 m @ T 1° 50’
200 m &% felt 2° 307
300 m % fofw 3° 107
200 m < et 4° 00’
400 m & 1T 5° 30’
350 m & o1 6° 207

R TER T 60 x 1077 9fd 1 °F &1, @ 3@ 6 98 ey Gienfad $

A steel tape 20 m long of standard length at 90 °F was used for measuring a

line, the mean temperature during measurement being 60 °F. The measured
distance was 1550 m, the following being the slopes :

1°50° for 100 m
2° 30" for 200 m
3°10" for 300 m
4° 00’ for 200 m
5°307 for 400 m
6° 20" for 350 m

Compute the true length of the line, if the coefficient of expansion 1s

60 x107" perl °F. 10

(d) (i) <IE] 3R IR = gerl B Hlo THo THo (CMS) UTUTA % 1 /T 87

What are the merits of CMS crossings over cast steel crossings? 5

(i) 20 aGshar ared feel afea 9 @S 399 W, 70 kmph $ NEd WA 6 TAU,

Tt e BN? 2-0 cm i SAUEHAA T2 AT SIS & =18 FAGH T T h] 7O
Eng

What would be the equilibrium cant on a curved BG track with a 2° curve

for an average speed of 70 kmph? Calculate the minimum permissible
speed after allowing a maximum cant deficiency of 2:0 cm. 10

H-£>C--CHL /50 4
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3. (a) & Tmio wE qRASE % 2 I A SR T g | AT A | AR F s ol SdiY GHE o
G

Consider the network for a construction project given below with the durations
of activities A through F given in weeks :

() 39 GRS bl gl B ok ToTu sTiaedss =gAa STy Bt

What is the minimum time required for completion of the project?

(i) T D F Y& FE hH TEUYH AT GG (T, ) 1 &7

What is the earliest time (Ty) that activity D can be started?

(iii) i B 9ol B 8 9 A 7, 3t e D # I @ H i g2 weE (7)) 91 RY

What is the latest time (7} )} that activity D must be started to ensure that
the project 1s not delayed?

(iy) T T (§i) TS T (i) B, 39T G99 (i) b IW bl AR G217

Do questions (i) and (iii) need the information obtained in question (Y
above? 3E3+8+1=10

(b)  HIZE TaleAd e i qRIINE i1 WEY 4 e 6 AR T WI3s whl Iuiefd Fshie o o
A FY T F=IA B

Define fibre reinforced concrete. Briefly explain how the presence of fibres in
the matrix affects the properties of concrete. 15

(c) U gHded I3 % g Fafafaa wave weas o ) 9eded 93 @ W, giad @ A
qT&ITht o U LT Rl T4 &

1-568, 1964, 0-898, 2-124, 2:986, 1-148,
0746, 2:118, 1-444, 2-648, 2248, 1-876

A-E£S3CD-CLHL /50 O | B L),
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fagenl & wHId 9@ (RL) =1 UiEhdd &L, 3R 9gal 9 ol U &8 g fordn T <t o

M | I, A o o (BM), 842:248 m &1 T

The following staff readings are observed successively with a levelling

instrument. The levelling instrument has been moved after third, seventh and
ninth readings :

Calculate the RL of points, if the first reading 1s taken with a staff held on a BM

1-:568, 1964, 0-898, 2-124, 2:986, 1'148,
0746, 2-118, 1-444, 2:648, 2:248, 1-876

of 842-248 m.

(i) = Ff29 #4080 kg T8 16320 kg & Uadd MR § T HUiES Jo0H 5
Analyze relative damage caused by axle loads of 4080 kg and 16320 kg to
the flexible pavement.
(i) T AR-ad fawfsa e memm & Fam f sAewgsa 31 98 Pl s
TaT3T, St 2014 1 <@ T A, F YR T EHAT 2
Jied & JFR gaT gt glg & | dlo o To
CIERIGRES)
g CV 4500 8% 05
aeqy CV 3000 6% 1-&
TR CV 1500 4% Xa
A-3giy ;2 91
HIWRTIH A @ 20 HI
e THo To (CSA) & IMUR W ITheua ATarard w1 feo & )
A four-lane divided NH need to be constructed for the following traffic
volumes observed 1n 2014 ;
Vehicle type Volume Annual growth| VDF ]
(vehicles/day) rate
Light CV 4500 8% -5
Medium CV 3000 6% 125
Heavy CV 1500 4% LEs
Construction period : 2 years
Design hife : 20 years
Determine the design traffic in terms of cumulative standard axles (CSA).
el hshle TLaIA] & ¥ @l gHTIT 6 % [T IS 456-2000 & WaHH] W 989 |
==l H

Discuss briefly the provisions in IS 456-2000 to ensure durability of reinforced

concrete structures.

H-£SC-D-CPL /50
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(b) Tr=faRaa Yga1 1 949 § IW § (T 90 4 50 YR H AEE A9)

Write brief answers to the following questions (not exceeding 50 words in each

cuse) OA3=10
) T gaeet F g 1 ara-agd o F# SR 8¢
What 1s ‘escalation’ in the context of construction contracts?
(i) 107 TSt =R eAmor AreEI % wrd 1 wHer vige [y (EPF) #0 gidl 87
What 1s EPF in the context of welfare measures for construction workers?
i) 2l (tremie)’ T I G @@ F e 3 Fen s g7

In what kind of construction i1s a ‘tremie’ used?

(c) V& TP AWM S UHh UH @Had §-Ue H H TEal 8, TWH aul &1 gesh] diga @l 8,
fagfify ez war o wo T =1 2 3| 39 afas 9% &l =Hae B &1 &1 9= g
e, Safh A Fr HawH il A B 7

A NH, passing through a plain terrain with light rainfall intensity, has to be
constructed with bituminous concrete surtace. What should be the minimum

radius of horizontal curve, when normal camber section i1s permitted? 10

(d) (i) TEET] ST ARET-TE0 4TSS @ @ il HeR] whl &Y H T8 |

Briefly explain the role of ‘desire line diagram’ in highway network
planning. o

(fi) TR UM =IRIR & Al9ehedd =1 faegd e fmiaiad 2

AlTheud Tid = 40 kmph

difert %12 &1 =18k = 9:0 m

Y9 T - e = 3Ed =8B = 70 m
AP /12 7R e - 36 m

AT ATAATd bl g = 40%

I w12 F AEEINE 9T 1 JTd R | TSRS &9d] Sl FeH & e 3 =1 3™
g ?
Design details of a rotary intersection are given below :

Design speed = 40 kmph

Width of weaving section = 9:0 m

Average width of entry and non-weaving section = 7-:0 m

Length of weaving section = 306 m
Proportion of weaving traffic = 40%

What ic the practical capacity of thce wcaving acction? What mcasurcs
would you suggest to enhance the practical capacity? 10

A-ESC-D-CHEL /50 7 [ P.T.O.
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EYus—B / SECTION—B

N

5. (a) (i} S H FSHAT W I T G 8¢ G B3N, FlEE FIRA Ud A[A-HEAME HIRA] T

T ] FAY H TP |

What do you understand by hardness in water? Briefly explain the
difference in total hardness, carbonate hardness and non-carbonate
hardness, 4

(i) THIREa SSetemm a1 S & U 794 B Fd HSRdl, FHaHZ HIdl UF AH-FHEhe
HSIAT F1 INhHT HL
RIIdr = 200 mg/L, CaCO, & &4 1
Ca*" WEW = 160 mg/L, ¥HH F €7 1
Mg% qr8u = 40 mg/L, 3HE % &9 §
dle THe (pH) = 8-1

Calculate total hardness, carbonate hardness and non-carbonate
hardness for a sample of water having following characteristics 6

Alkalinity = 200 mg/L as CaCO,
Ca®"* concentration = 160 mg/L as the ion
Mg“" concentration = 40 mg/L as the ion

pH = &1

(b) (i) ToEsmmSl & faiva 9=mrl ud I BRarfaly #, 1 Sa F giewso  fay so s g9
0 9 Bd €, 949 H TI8 |

Explain in brief various types of disinfectants and their mechanism,
which are used for purification of water at water treatment plants. 4

(i) wid fe3 20000 m* 5@, forad 10 e % e @i w=ifh $) 78 0-20 me/L B
2, % ITER & ¢ mg/L 4 «AH 29 Td FaiH 910 1 9fehed | g & I35
8 kg Uid Ted 21

Calculate the chlorine dosage and chlorine demand in mg/L for the

chlorine usage of 8 kg/day for treatment of 20000 mS/day of water when
the residual chlorine after 10 min contact is 0:20 mg/L. 6

(c) (i) T FEU % SR YO g1eil hl aeiat] SR 3T Q& & Y]l Wy H

Explain the problems associated with expansive soils while laying the
canal lining and remedial measures. 6

(i) STEIRA 80 H e difed & e ® foeanr 4 w=i ot

Discuss the purpose of safety ladders in lined canals along with details. o

M-E£S5C--CIHL/ S0 8
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(d) U AdET 1 HER 0-035 cumec Td H&T Hi 31EE HHA 6 cm/hr 81 981 W FE@ il
3T TR 1S cm 81 006 THRAT SHM H THER FE W G 9l 9HF 1 Jiehe

The discharge of a tube well 1s 0-035 cumec and the inhiltration capacity of soil
is 6 cm/hr. The average depth of flow in the field is 15 cm. Calculate the time
required to irrigate the strip of land of 0-06 hectare. 10

() TEF WY TaTE % SH TE $ TRIE aul diged 20 e o dqud % g 12, 16, 22, 45,
4238, 29, 15, 18, 25, 42, 38, 241, 12 3R 3 mm/hr ¢l 7T T 2FTa

e o

750 km* B R ¢ Y% 18 mm/hr 2| 92 3Wys H=Fd0 10 mm &, @ 44
HYATR A Tohad1 g’

The initial rainfall intensities of a storm during dry weather flow are 12, 16, 22,
45, 42 38, 29, 15, 18, 25, 42, 38, 24, 12 and 3 mm/hr at 20 minutes interval.

The area of basin is 750 km* and ¢ index is 18 mm/hr. What will be the runoff
volume of the basin, if the initial abstraction is 10 mm? 10

6. (a) (i) Y@= TE GHIEON F GEEA B F9 g 2 SeaTel w1OEH F e B

Explain well loss and aquifer loss along with figures and equations. 10
(i) &9 o F aemd o §u 9w i fafwEn gl o =
Explain well development and list the well development methods. O

(b) () 3TEYF TR (T SREEA) B ™ 91 GHgd 87

What do you undceratand by zludge digestion” £,

(ii) STFAF TR (TS Sgeed) Fi TSl atenstl wd sEus ured @l awiiEad S 9T 9iE
FIh] hl G&TT H TP |

Briefly explain the distinct stages of sludge digestion and the factors
affecting the sludge digestion. 4+4=85

(iii) U TMARRR 2TaU%h UrEA oF, fTah! T8 6 m &, 1 AHHedyd HEleRiad AThgl
AT X §U L, 519 SEOE A Fl 3-5% IS 3(aUh (FA9) | T 9 A€ 8,
S T a1 39U (SReiee ) © Hisd &l
379 <h A id 129 uid sl = 0-68 kg
ETH Bl ATedl = 94%
el 21aUs i1 A& =cd = 1-02
HZ-9g7 & AU 30% “Afafes e ge@ &l

L/

A-ESC-D—-CE/50 9 [ P.T.O.
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Design a circular sludge digestion tank with 6 m depth for the following
parameters, when 3:5% of the digester volume is filled on daily basis with
the fresh sludge, which is mixed with the digested sludge :

Sludge content per capita per day = 0-68 kg
Moisture of the sludge = 94%

Specific gravity of wet sludge = 1-02
Provide 30% additional capacity for fluctuations. 10

(c) (i) e S g ’ed 3R 39 9 & s fa9ed i

Differentiate between stilling basin and cistern, and their application. 7

(i) THa aitferfaqt O eEgifas su-2ey Sfan adia 2nu-1 = gyanfaa e s &7
@A & |1y AT |

Under what conditions is the hydraulic jump type stilling basin type-1
proposed? Explain with figure. 8

7. (a) (i) 9 I 3d g WURE 1@ TEdEe 9 uguehl @ afeniyg |
Define primary and secondary air pollutants with appropriate examples. 3

-t

(i) FH-U-%HH U YHERA NE * AW dq0| Soaryg uiddd o e 18 fFe yer 6
V[T 3TeT hLdl &7

Name at least five greenhouse gases (GHGs). How do greenhouse gases
(GHGs) play role in climate change? 3

(iii) T {4gd 999 % ©F 4 Hohe dlcl WgH F AR @R gRemy W gafaia o e
& YT H TE=EH1 = FEEd H T H

[Hustrate with diagrams the miluence of environmental lapse rates on

shape and dispersion of plume emitted from stack of a thermal power
plant. 9

(b) (i) GuIl T f=ilRaa |9idl & g1 Sa-gE 1 e uER gfaty e ST g

Explain how the water pressure is resisted by the following dams : 2

e

1. TR Y

Gravity dams
2. THEI &Y

Earth dams

H—EHCN-CNL /S50 10
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(fi) TREl e STy % WA grvEaE J 91y F snyR NeE F A9 g g Fuior s 87

How do you arrive the base width of an elementary profile of gravity dam?

(iif) eI Tecd 1M U FEhIZ F TSA o FRON 3R IYRIcHE TR 1 TI¥ HL |

‘ct (i)

(11)

Explain the reasons for cracking of concrete in concrete gravity dams and
remedial measures.

Ehed (HIATATH) 3 FUA (FellHgATH) 8 3™ R G93d 27 A g 4 716 =
g RY S 9=k EEHl 0 Helit dHiR R W 39T 0 @Y S gl Tl
Feileg L T ek WIUed O 41 29l ol fofd |

What do you mean by coagulation and flocculation? How do they play role

in water purification? Provide a list of most common coagulants used at
water treatment plants along with their relative merits or demerits.

Ush e ITIR HIA <l Thed-AqhTEd 3018 Uia fed 40 Mferea &l sia <0 su=fa @
el 30 Ha H 98l %eH o 9 18 mg/L 8| IR I=a Sid § CaCO, % §9 4
qFd 5 mg/L &, @ 99 ° uld 99 si&0 fheshll R g I (em 85%
CaQ ) & AT Yierfeld &t

At a water treatment plant, the coagulation-sedimentation unit clarifies
10 million litres of water each day. The quantity of alum required at the
plant 1s 18 mg/L. If the alkalinity of raw water is 5 mg/L as CaCO3,, find
out the quantity of alum and quicklime (having 85% of CaO) required on
yearly basis at the plant.

8. (u TR 60 & THHERI & A Y& g A 9@ oTRew e W ==l R T

| e
U cHsh U 1Ay |

Discuss various maintenance problems posed by irrigation canals during their
use and write the remedial measures.

(b) (1

(i)

fafeTe 39iTe Sid U9 999 B U BH aiell {513 318 dfshand 3R Uy #9187

What are different unit operations and processes used at a typical
wastewater treatment plant?

geita foapfer heet ) TReitsh ST e 1 {@iiad 991d | ST feanfor fihee & it
et qlul onl 3l yady 4 qftia @)

Draw typical cross-section of a circular trickling filter. Also, briefly
describe the merits and demerits of conventional trickling filters.

10

10

15

M-ESC-D-CHL /50 11 [P.T.O.
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(iif) Tk R, TSRl e 40000 @, ¥ GhiFd BU URTE Sel % ITER 6 Toil IF-a Tl -
wel gam TEfom et & arlvsweqs w1 sriwdeda @SR & 00 S&0 3116e

L

ﬁH?ﬂl@d % :
1. = &9 = 150 Iped (BOD 200 mg/L)

2.  3NehTeE AURTE 9 = 0-25 e wiiet/feq (BOD 600 mg/L)

3. WuH® @=6% 4 BOD &« = 35%

4. Theet =1 P ATWHS dlfeT = 800 kg/hec-m/fdA (350 fEHeide Hds &l
it et foren &)

g™ sgua = 1-0

IRA gE e = 160 HielH a1 /hec/fé (30 fdeids foas wita 7)
ool hl FRGA U9 979" & BOD i i 31d =t |

> o v

Design a high-rate single-stage circular trickling filter to treat wastewater
generated by a town having population of 40000 persons. Necessary data
are given below to be used for the design purpose :

1. Domestic sewage = 150 lpcd having BOD of 200 mg/L
Industrial wastewater = 0:25 million hitres/day with BOD of 600 mg/L

2
3. BOD removal in primary clarifier = 35%
4

Permissible organic loading of the filter = 800 kg/hec-m/day (this
does not include recirculated sewage)

Recirculation ratio = 1:0

6. Permissible surface loading = 160 million ltres/hec/day (this
includes recirculated sewage)
Also, find out the efficiency of the filter and BOD of the effluent. 10

(c) (i) uE i wE T RS A fEa Farg) o w8 Fuiia ot € 5 tealEds 2w % wa «
=90 O g G=A1 1 AEvahdl &7

Differentiate between a weir and a barrage. How do you decide which

structure among them is needed at a site of diversion headwork? 5
(ii) AR <l Taherdl ok o1 R0 gd 8¢ 391 WfdeH Ry R STl R 7
What are the causes of failure of weirs and their remedies? 10
* % W

A-ESCD-CHL /50 12 7B5—410
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