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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.

Questions no. 1 and 5 are compulsory and out of the remaining, any 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 (QCA) Booklet must be clearly struck off.
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Q1.

(a)

(b)

(c)

(d)

Eus A
SECTION A

3¢ Tomrs fmior 7 Sish =t R ate) i e faervarsti #1 v W vt i
TETIdT ¥ gHEsy |

Explain with a neat sketch the essential features of English bond in

brick masonry construction. 10

S uftfafet 1 Seci@ i, e simia Fefafea R & H@ibe $it srem
AT T eIk UL BT | |1 & 37k Wiy 3 shvit 1 oft Seora Hifs |

(i) ‘ﬁéﬁﬂg‘ﬁmmﬁ?

(i)  3fisr AR B AT HWiHe

(i) zfter S o diEe

(iv) 31T SSHT ITAT UIeeive Hiie

(v)  ar-3iafes €ie

State the conditions under which one would best recommend the
following types of cements. Also, state the reasons behind them. 10
(1) Portland Pozzolana Cement

(i1))  Rapid Hardening Cement

(iii)  Quick Setting Cement

(iv) Low Heat Portland Cement

(v)  Air-entraining Cement

T SHshl2 T 30T € 80,000 H GHT 7T 7, FSeehi STAma sfta @ty 10 ad

TS TET (5hY) He T 20,000 ? | A7 egmE i moEr greme 9y fafr fefufafim
Joie AYE) FRT T STt 7, a8 39 gfrwrd St moEr hifsie s geds a¥ susr

U H BT € A 2 I o a1 easrd e oy off o FHifsre |

A concrete vibrating equipment is purchased for ¥ 80,000 and the
assumed life is 10 years with a scrap value of %20,000. If the
depreciation is charged by the ‘Diminishing Balance Method’, then
calculate the percentage by which the value of the equipment is reduced
every year and also calculate the depreciation fund after 2 years. 10

HISHAT ATE T T ST T & 2 Jreifeq a1 & fafirr gt &t ==f Fifsio |

What is the purpose of providing a Marshalling Yard ? Discuss various
types of Marshalling Yards. 10
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Q2.

(e)

(a)

(b)

st #w fqaw fafy 1 Swm w1 Figw W T Sufeml (e &
SATVhea H WA q& =0T sht <= hITS | Sl sthsheas i afsean 7 fafim
GG 1 1, el 3 HH AT ST 2, F6h! SATEAT HIT |

Discuss the key steps involved in flexible overlay design over flexible
pavement using the Benkelman Beam Deflection method. Explain why,
when and how, various corrections are applied in the process of overlay

design.

ST 0+5% T Tk ST 1ot 3-0% % GOk ae! @1l | fierdT 2, T Teh Seatan a5
ST € | 65 ToheT wfer w2 ot Srfrehea =1et o foTe strewshs () foom gfte g, i
(i) Srfretert gite g, Fem & % ToTe Feafer sk i wfems S1a shife | sgeed e
TUTih T 0-35 T o i 3-6 Tt wfar sier wfq Sehe AW ST | 31 STrawas
ket i it 3 w9 & 7 T |

A vertical curve is formed when a descending gradient of 0-5% meets
another descending gradient of 3:0%. Find the length of the vertical
curve to provide the required (i) stopping sight distance, and
(i1) overtaking sight distance, for a design speed of 65 km/hr. Assume the
coefficient of longitudinal friction as 0:35 and the acceleration as
36 km/hr/sec. Assume other necessary data suitably.

UHIT T (AT, 381-605 o dct fog (F=mTeh) ¥ R[AH (FATS iaet)
g fefefiad qraaie e gu -

TEEAET (d%E13e) 2215, 1030, 1-595, 1-655

IFAHT (BIRETES)  1-025, 3290, 2-385

SUHL0T <1 Sifem feurfa &, 50 Hier & sfauer W AR gfeat (@) S E, Sl 100
1 THEHH ®9 9 fedt g8 grer o feuq 2 veelt Wt 1 wAEia ad 380-500 BT
=TleT | €T BTl W et o Hud R 1 de % oA v T urgHih
O SIS |

In running fly levels from a benchmark of RL 381:605, the following
readings were obtained :

Backsight 2-215, 1-030, 1-595, 1-655

Foresight 1-025, 3-290, 2-385
From the last position of the instrument, four pegs at 50-metre intervals
are to be set out on a uniformly falling gradient of 1 in 100; the first peg
is to have an RL of 380-500. Work out the staff readings required for
setting the tops of the pegs on the given gradient.

KVMS-B-CVG 3

10

15

15



(c) U UREISHT IRiSAT i fmfafiaa nfafafet, saer iadism it s3dht safa

fFreferfaa amoft & gefas 2 -
it G- j) smafer (t) ()
1=2 10
=19 12
9=5 8
9w f 12
§d 6
8—#5 5
d=5 8
5-6 8
517 10
6—7 6
7-8 12

S aRESHT % T ST et s o swifa g it A | ses
Tifcrferfer 1 G e A Wi (Fie) o et Fifm |

A project plan consisting of the following activities, their
interconnectivity and their durations are listed in the following table :

Activity (i—j) | Duration (t) (Days)
1-2 10
1- 12
2-5 8
2-17 12
3-4 6
3-6
4-5 8
5-6 8
5-17 10
6-7 6
7-8 12

Draw the network diagram and determine the critical path for the above
project. Also, determine the activity times and the total float for each

activity. 20
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Q3.

Q4.

(a)

(b)

(c)

(a)

(b)

fmtor TRESHT YaYE & e § oY A 91 9R 91 9 FT 99Ed § 2 39 U WS
T T HETAT ¥ GHEET ST AR A1 i giiHTe ht == 3T S o Aty
it |

What do you understand by a Gantt or Bar chart with respect to
construction project management ? Explain it with a neat sketch and
discuss the limitations of Bar chart with suitable examples.

U T ol it TREdT ¥ 9emsv fF dsfic Seid 9 8 aTT SO, $ehie
HteT g % o i o yehm yTfer e @, St T faadia (sgeskamuTd) i
T TA-HHE AT Tt 2 | T €, ISt shshie | U Seu i o e off
ERIE

Explain with a neat sketch how vibration during the placement of
concrete affects the compressive strength development of concrete,

which is inversely dependent on the water-cement ratio. Also, state the
advantages of inducing vibration to fresh concrete.

() U I A (@S 39), 1000 Hiet Bream ar T a | 8o TS & |
90 foreft wfer = i =1et T S § TEd gC W Tl Elafafsad $2)
Te Y TS 2 | XS 0 T AR UF =IAaH TR ATl i TUHT i, At
ST =aT TR ST SAfrewar & wwia 71 75 it (5e3e) € )

A BG track comes across a curve of radius 1000 m. The
equilibrium cant is provided considering a speed of 90 km/hr.
Calculate the maximum and minimum permissible speeds on the
track if the limiting values of cant deficiency and cant excess are
75 mm each.

(i) G W I qieaIfid FINY | Ieeie HINT foh 7€ wrmmd @ fha s
=2

Define remote sensing. State how it differs from photogrammetry.

T STt KT ST STqard (CBR) 1 § 991 §HEd & 2 36k Hew ol ==l

IS | Fefiam 1TSS H. fewnTeeTT & STET 39eh! TUHT fohd T oAl STl @ 2
What do you understand by the effective CBR value ? Discuss its
significance. How is it calculated as per the latest IRC guidelines ?

() Scafa TR TiaeT (311 Uue ) STemHl o fafi= STuR o6l geft a1y |
List the various applications of Origin and Destination (O&D)
Studies.

(i) EHdd U (W o) Tagu § Affg=me (fifeRee) @t ufshar @t
Uy | Arfa=g St fafve fafert ==t gede fafer i sugermarn, am
T IR W eI STed 8¢ ST |

Explain the process of orientation in Plane Table Surveying.
Discuss the various methods of orientation highlighting suitability,
advantages and disadvantages of each.

KVMS-B-CVG 5

20

10

15

10

10

10



(c) (1)

(i1)

KVMS-B-CVG

ahshie 7 faame S et Tarafes stffisn (wefieen) & e ¥, s td
Heeeh o s Hal # Siaw woee i 37K aE +ff awemse 5 3 s 3 o
! fohel oI TINTod a2 |

With respect to the chemical admixtures that are added to
concrete, briefly differentiate ‘Accelerators’ from ‘Retarders’, and

also explain how they modify the properties of concrete. 10

FH3I HshIC o TTT Foredur (1) -7 2 9 Ueh Ta=s LT i Geradl § ol
Hsh1e o THY-ToEI TN ST |

What is the creep for hardened concrete ? With a neat sketch, draw
the time-versus-deformation diagram of hardened concrete. 10



wvs B
SECTION B

Q5. (a) dI¢ IACIE (TRSUTH) U Held (HTH) Ik § T 3T 8 7 U 1Y el W AT &
frefciRaa stiehet 1 IUTIT Fioh, Teh TG AT SHIST 3R 3H TeiRad hifsg
AT T H =Adw 3T iR FEewor o w1 &1 J1d hIfSe |

YaTE (m3/s)
110
120
130
140
150
160
180
210
170
140
110
100

What is the difference between a flood hydrograph and a mass curve ?

Using the following data of a river at a dam site, construct and plot a
flood hydrograph and find the values of minimum and maximum

FEEEERREREER

discharge in the river. _ 10
Month Flow (m3/s)
January 110
February 120
March 130
April 140
May 150
June 160
July 180
August 210
September 170
October 140
November 110
December 100
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(b)

(c)

(d)

Ush STURY & H B IYHHT LIF € | Uk 98 # 37 a9iHIAT g & shi 7S dif¥en
ayt fAefafaa g

I A B G D E F
ot (@) 82:7 | 1029 | 180-3 | 110-3 | 958 |136-70

() Waﬁﬁﬁ%ﬁzﬁ%a&f%awmqﬁm«%gﬁﬁmeﬁﬁm
(i)  3fred a9l % 3Tmher § 10% i I % foe, Srewer & & auiardt w2 At
AT HEAT i TUET HIT |

A catchment has six rain gauge stations. The annual rainfall recorded
by the gauges in a year is as follows :

Station A B C D E F
Rainfall (ecm) | 82:7 | 1029 | 180-3 | 110-3 | 95-8 | 136:70

(1) Determine the standard error in the estimation of mean rainfall
in the existing set of rain gauges.

(i1)  For a 10% error in the estimation of mean rainfall, calculate the
optimum number of rain gauge stations in the catchment.

30 Gt =T 1 U A1, feur i SA-wm & 25 Hiew A 9% Sfadve F € |
5400 e Sfet fore =t 27 & 24 = Toh UfHT T % e, 90 Hiew i g W ford wh
o U H Y Fel-FaT 0-53 HieT = =t S 8, 3R 30 Hiew i gl w ford v
HA FHUH A SA-Eq H 1-11 Hiex 1 e ATl ® | 360 Soare! @ (TeEw) H
groTeRrT (rafufatad) | e 2

A 30 cm diameter well penetrates 25 m below the static water table.
After 24 hrs of pumping @ 5400 //min, the water table in a test well 90 m
away is lowered by 0-53 m and in another well 30 m away, the
drawdown is 1-11 m. What is the transmissivity of the aquifer ?

ST ST SoTTedt 7 S SehTSat il &, ST ek 3T BT SATeheu Siet T Wi H BN
ATl STl % €Y BET AM1eC | S TR o e ffefaa st & sifisen
% o0 @Ud § 11 9Tt 37 SecATal o THT 1 fohg Yehl &1 3 @ 2

(i)  Thoet gargaf

(i)  dftT gt

(iil) 7 foror wmg

(iv)  3Ta™red et

v) EWBITAFS

15000 T 3Tf¥ehfeua SHEEIT Ud 270 et g safs gfafeT it siad s @i a
Ush TeL o ToTU, 57 3ohT3al oq 310 SATHahfeqd wHT ol 0T Hifr |
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Q6.

(e)

(a)

A water supply system has several units, and the design of each unit
should match with variations in the water demand. How will you take
into account the effect of these variations in consumption while
designing the following units for water treatment ?

(1) Filter units

(i1)  Pumping units

(i11)  Distribution mains
(iv)  Sedimentation tank

(v)  Clear water reservoirs

Demonstrate your design values for a town with a design population of
15000 and average per capita demand of 270 litres per capita per day
for these units.

frfaRaa ar=raren &1 3T F @ [CHo(NH,)COOH] ¥ fau dgifas
el |17 (ThOD) =1 frerfor hifs
(i) UEA WO U, FEHE FET AT AR HAA: HlET SEATHRS N

st & aiafda 8 s € |
(i) gEL U o = H, SFHIAT i F9 & A3grse R AEge § SaEd &t
STt 2 |

Ggifeh SATaRASH Wi, 3 1 SR o foTT STTawereh SiTedis ST AT & |
Determine the theoretical oxygen demand (ThOD) for glycine
[CHo(NH9)COOH] using the following assumptions :

(1) In the first step, the organic carbon and nitrogen are converted to

carbon dioxide and ammonia respectively.

(i1)  In the second and third steps, ammonia is oxidized sequentially to

nitrite and nitrate.
The ThOD is the sum of the oxygen required for all three steps.

foreft STetrrg o foTe 2u eywe et erwar-siqats sTgumd % ofter dee % an § Fefofad
ST 3T 2 -

&HAT-SAde e AT <9 Egwe
01 87
0-2 93
03 95
0-4 955
05 96
06 965
07 97
08 97-2
09 973
1-0 975
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(b)

3 ST Al €T 1Y 1d hitse, Forgehl Sries semem gmar 30 ffas =
e 2, Ffe arf¥e are yate 60 faferem o et it sitwa anf¥s srawmg siqate
360000 27 7 | 37a@1e 1 fafdte Wit 1200 foram wf o diex wfaw | sramsrr 6 gt
ST T GHTH BT ST STef Ih! TR &HAT 1 80% W ITAEIE H HL ST |

The following information is available regarding the relationship
between trap efficiency and capacity-inflow ratio for a reservoir :

Capacity-Inflow Ratio Trap Efficiency
0-1 87
0-2 93
0-3 95
0-4 95-5
0-5 96
0-6 96-5
0-7 97
0-8 97-2
0-9 97-3
1-0 97-5

Find the probable life of the reservoir with an initial reservoir capacity
of 30 million cubic metres, if the annual flood flow is 60 million cubic
metres and average annual sediment inflow is 360000 tonnes. Assume a
specific weight of sediment equal to 1200 kg/m3. The useful life of the
reservoir will terminate when 80% of initial capacity is filled with
sediment.

THEAE 1 H UF g, S w0 3w 0-55 et s, e w9 2:67,
LT 0-40 TS &S 75 WY B, T S ©Y F G FoRAT ST R | 0T S

(i)  Sfayrad (serdier) & d1fes oo 50 g ar |

(i) 38 gfq9mad & W 84 aTelT Sre=adl g |

[TETTeh TaT (FTEafes faehifdh) 1 O 1-3 x 102 cm?s 31 9o & o

N 0T Cp = %Fﬁﬁml]

A bed of uniform sand, having a particle size of 0-55 mm diameter, a
specific gravity of 2:67, a porosity of 0-40 and a depth of 75 cm is to be
washed hydraulically. Compute :

(1) Backwash rate so that expansion will be 50 percent.

(i1))  Head loss at this backwash rate.

[Take the kinematic viscosity as 1-3 x 1072 cm?/s and the coefficient of

drag as Cp = —21—:— for water.]
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Q7.

(c)

(a)

(i) Uk IR HieT H WS & YaTe § g are Seeltd 38 a7 Y fhE YR
TTerd AT § 2

How does the variation of sewage flow affect its velocity in a
circular sewer ?

(i) Ffe 20 fefielier g a@t 51 & T 180 fiefiefier Tu-tfea s & ary
qIFd ek 200 firefiefier =1 firsor s smar 2, frad 7o s e &
TEGH Il €, Tl S o 39 A T T i W s Jrq e | o
ItCehIoT | 38 SfeT o T oht Teltehriar T 7ot fevoft €S | week safth i
T YRl T T SAAT-3TEAT Il 2, gafery e witeror e ot et i
e ferfer s/ €AY =R 2

If 20 mL of an odorous water sample is diluted with 180 mL of

odour-free water to make a 200 mL mixture where the odour is just

detectable, determine the threshold odour number of this water

sample. Give your comments on acceptability of this sample from

the consumer point of view. The odour sensitivity of an individual

varies, so what may be the correct procedure and method to carry

out an odour test ?

T FFHTed bl gfafeT 5 fafemm oot et 1 wivad o @& 2, e 250 ddiog
frcifera 3 yeref ® | 71e 3t 60 Sfasra Feiftaa 3 w1 ger 3t @ | wfafes s+ aer
U (TAST) ST HET (AT TS g H) =ht T0ET hifew, afe

(i)  31aus (Toel) | T4 1 e 97 gfaeE 2,

(i)  31aue (o) | T4 1 qEr 96 gfar ®, 3R

(iii) Tt 3TaYF (TAT) T fARTE o9 1-02 7 |

AT T A TS & fU a9 AT IauE (RS % AR Y TUET HifT iR
U (T T F 9 § 1-0 vfewra H FH (e daiw) B9 9w sEuE 5
I | B aTeft gfasra s |

A sedimentation tank is treating 5 million litres of sewage per day
containing 250 ppm of suspended solids. The tank removes 60 percent of
the suspended solids. Calculate the quantity of sludge produced per day
in bulk (volume) and weight, if the :

(1) moisture content of the sludge is 97 percent,
(i1)  moisture content of the sludge is 96 percent, and
(iii)  specific gravity of the wet sludge is 1-02.

Calculate the volume of sludge produced for both moisture contents and
the percentage reduction in volume of sludge produced for 1:0 percent
reduction in moisture content (wet sludge).

KVMS-B-CVG z7
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(b) WIS TETEAT (SHESH d8deh) H Uk <0 @irad =150, | Ffaiaad & wri &l
T8 § 9IS

(i) e uEs (fee THEEREy)
(i) shrE T (3T TTeieY)
(iii) & AT (HAT Hie)

(iv) SicTH{ (THTSH)
(v) U (TEhY)

Draw a neat sketch of a diversion work (headwork). Briefly explain the

functions of the following : 15

@)
(i1)
(i11)
(iv)
(v)

(c) (1)

KVMS-B-CVG

Silt excluder
Cross regulator
Canal fall
Aqueduct
Escape

U &I 9T Teh U shehle SITe ST TRIT ® | 76t 3 et shl =eTg 100-0 X & |
Y F SHedyaTe (I F T F I A s 10.0 W B | wed wed g
100-0 HeT & TG T (IIRTA.) W B | IS Afreera gt (Raera) & firaw
T TG aa 160-0 HieX 7, aF fmferfiaa Jma it :

I) a9 H dT ('Eeiers) 3918
(D) it & el FH=rg
IID) =% FEATATE (L) BAF T Hel ZaCAdh (FEGIeh) T

A mass concrete dam is constructed across a river. The bed width
of the river is 100-0 m. The depth of water upstream of the dam
in the river is 10-0 m. The deepest foundation is at R.L. of
100-0 m. If the R.L. of the crest of spillway is 160-0 m, find : 10
(D Hydraulic height of the dam
(II) Total height of the dam
(ITI) Total hydrostatic force on the upstream face of the dam
12



(i1)

Q8. (a) ()

(i1)

KVMS-B-CVG

frafafad s (@rEeifors) ST #t 3% 1 F & alish & AR T
FffeRd HITST :
I o (CFETSE)

(I)  gooas
(III) 3 (HicH)
(IV) ST/

(V) «m=

Classify the following hydraulic devices based upon their mode of

operation : 8
D Aqueduct

(IT)  Super passage

(III) Falls

(IV) Barrage/weir

(V)  Dams

AT 3 TITE Uk i FEETSY | A 6 TOM 1AM 1.0 &, A1 I8 1 qwiar e ?
STl HaT ST Ue Tet T AR Jaurar 1/5000 # | TeT TS I AT
I fgaor (Q) +ft Jra SIS | et =T TTTE T[T, f = 0-90 3 & ht ured
JSUTAT %H: 1V®I

Explain Lacey’s silt factor. If the value of this factor is 1.0, what

does it indicate ?

The longitudinal slope of a canal running in an alluvial soil is
1/5000. Design the canal section and also find discharge (Q). Take

Lacey’s silt factor, f = 0-90 and the canal side slope as %H :1V. 15

S-S & FTIIE @ 2

What are the effects of waterlogging ? 5

13



(b) T 1000 HETE &HAT T AI-SEA St G247 70 FF¥IT ¥R Ui (SAre Haew) 3R
42 TTTd &3t o WY 1 TR R | A HII BT ST S8 & ®9 8 AT ST @ e
a1 ScHiSId JgNehl ST GEH 0T, FTe SE3TaTES, SN AH SIZATHISE HT ATMH
YR T Icdsi T et Shifsm |
SRR I T T ToreeTs T 3T SSHTe 7 36 TR 2 :

Tt | T | FEA | TSN | AR | T

8% | 1% | 78% 2% 2% 1%

HTeRHISH ST A ESERUE]
2% 30 AT S ufd foRIT | T@H 77%
TSRS THishTor 3 ST|T quf T W1 ST 371 s arg SIgwor T Juamor
TR AR |

Al U Feopded sraaiues Tfid T A ST @ 31K a8 99 wfiwia g&d vl & 8T
AT E, A G&EH O o Ieqsi hl T 3h TOHT HIAT |

Consider a thermoelectric power plant of 1000 Mega Watt capacity with
a load factor of 70 percent and an efficiency of 42 percent. Determine
pollutants emitted on an annual basis such as particulates, carbon

dioxide, and sulphur dioxide, if coal is used as fuel.

The ultimate analysis and calorific value of the coal used are as follows :

Moisture | Ash | Carbon | Hydrogen | Nitrogen | Sulphur
8% 7% 78% 2% 2% 1%
Oxygen Calorific Value Fly ash
2% 30 Mega Joules/kg 77% of ash

Assume complete combustion as per the stoichiometric equation and no
air pollution control device.

If an electrostatic precipitator is installed which removes 99% of
particulates, compute the amount of particulate emissions. 15
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() vRd # 3 ufire egd fFm, 2016 1 qoT 7 39 it yeud fEm, 2026 ©
T @ REeHT i et ST o 39 a1 WS fear S weh o 7wk gioHe
TR 2 |

Enumerate the key additions in the Solid Waste Management Rules,
2026 in comparison with the Solid Waste Management Rules, 2016 in
India, to emphasize that it is a paradigm shift. 15

KVMS-B-CVG 15



