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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 § 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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Ql.

(a)

(b)

(c)

(d)

@us A
SECTION A

3¢ formmg Fmior 7 <3t =mer e ate) it wie fasryarstt =i v @ @it #i
TEIar ¥ qHETST |

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

brick masonry construction.

37 witftafaat 1 Seor@ #Fifw, e sfofa Freafafas wem & e i s
AT Gaifereh 3T BI | AT & S 11 3 Hrvn & oft Ieerg i |
G e ST

(i) it FSR & arer Wie

(iii)  3fter St o e

(iv) 379 ST JTa Uidaive Hite

(v)  darg-sfafas die

State the conditions under which one would best recommend the
following types of cements. Also, state the reasons behind them.

(i) Portland Pozzolana Cement

(i1)  Rapid Hardening Cement

(ii1)) Quick Setting Cement

(iv) Low Heat Portland Cement

(v)  Air-entraining Cement

Teh hshlZ T 3T 80,000 F @iiar wm 7, Rrweht smia sfia srafyr 10 o
TS T (5RY) 7o % 20,000 ® | 3 geawrE s oA grawe 9 fafte (et
ST BYE) gRT T ST R, 9 39 Gfdwrd St mET HifSe 8 geiE 9 U F
e 1 BT & 3T 2 9T % a1e gegsr ffer iy off o fifs |

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.

TSI ITE T 1 3299 471 2 2 "iwifed Are & fafy=r yant i ==t Hifse |

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

(e)

(a)

(b)

st o faag fafer 1 SwEm = T Fiew WA Sufeml (sfEE) &
Ao § iHer g =R i == Hifeg | IuRemt stfierera i ufsean § fafi=
TG =t T, Shel ST SHE T ST 2, SHeh! 47T hifeg |

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% 1 T STUE BTt 3-0% % T U] BT | TierdT 2, T U Searan a5
ST & | 65 TohelT wfer wi¢ ot Srfrehe =Tet o fore srras () fom gfte o, i
(i) Srfrerer gite g, wem i % fore Feater =k i s F1a i | sgeed g
T T 0-35 T R0 H 3-6 fHHT wh wer ufq ke A S | s sTavas
Atwet Bt o 3 w9 & 7 Al |

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
(ii) overtaking sight distance, for a design speed of 65 km/hr. Assume the
coefficient of longitudinal friction as 0-35 and the acceleration as
3-6 km/hr/sec. Assume other necessary data suitably.

FAHIG e (AMCel.) 381605 % a1 forg (d=mreh) & SAR[AeH (FITs oFael) Hd
g fmferiaa areaie we gu

qvaTEeed (dFA1gE)  2:215, 1030, 1595, 1-655

HAUEAFA (BRERE) 1025, 3290, 2385

Iuehtor 2hi Jifem fufa &, 50 Hiex % sique W AR dieat @) e E, S 1 : 100
1 vHeHH ¥ ¥ findt 88 e W fua & veelt € @ v ao 380500 BFT
=TT | & S BT W WAt % Hudt T i ¥ A & fow siravas @i urgait i
TOET RIS |
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.
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(c) U UfEeHT AReT it fefafaa afafafmt, saer siagiem st 39 safy

freffiaa amof & gefias @ -
nfafafer G —j) smafer (t) ()
§ ) 10
1-3 12
g5 8
g1 12
3-4 6
3-6 5
4-5 8
5-6 8
5—1 10
67 6
T8 12

IE G & fou ST s SET SR shifas 9o fuife Fifv | oS
nifferfer 1 w9 E Fa @i (Fie) of fuifa i |

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)

10
12
8
12
6
5
8
8
10
6
12

ik
|
[ S}

S| |lo|o| ke |lw|lw (||~
| |1
| lwlw|lo|a|lals|a|la|w

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)

(e)

(a)

(b)

formtor afEeT Seed & deef § 319 i a1 91 91 ¥ T 99Ed © 2 36 Uk e
Tl S AT § G 3R AW AT i i TS == U 3wl o a9
i |

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.

% Wes o Fit werdr ¥ awemsv 6 Ffie Sed 99 @ arel A, Fhie i
wefre wmed 3 forermer T TR wepm st e &, St foh foredia (SeskwmTd) it
T SA-HHE ST T et & | AT €, ATt shshie § U Ieq B o o ot
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 9 A (SSh 39), 1000 Hiew B arer v ok 8 S Ted @ |
90 fareft wfa = i =1er # 2 § TEd gC Hqo Al Elafafim F2)
T 1 TS R | Y 9 T AT U AR S A1l sl TUET shifeg, At
STFAf =aT 37 st sifrewar % Hiwia 71 75 it (vce) 2 )

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) U AT H e T | Seer AT fF e B @ e s
=g

Define remote sensing. State how it differs from photogrammetry.

T Tl HTTRITAT ST T (CBR) 9 & 991 G0 € ? 3o Wexd ol =i
IS | Fefiaw TS, 3 Y. feenfacen 3 ST7ar saehl TUMT fohd e 3 STt 2 2

What do you understand by the effective CBR value ? Discuss its
significance. How is it calculated as per the latest IRC guidelines ?

() Seafe ST Tiae (37 wue ) rerai & fafir ssR i geft s |
List the various applications of Origin and Destination (O&D)
Studies.

(i) GUAd Ued (W 9dT) Gaeu ¥ ffa=my (efifeeeyE) # ufskar @t
guemse | srfufammg i fafv= faft i ==f g fafy S e, @m
TS BT X ST ST g SIS |

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

advantages and disadvantages of each.
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(c) (1)

(ii)

KVMS-B-CVG

Fshie 1 fHeme st arer Tramafaes it (vefiee=n) % ged 8, o w
Ak o offe HaT # i T FI 31 77 +ff gwemse 5 ¥ dshie & o

=1 ford TR HemTera =i 2 |

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

FIR ke F Tore famdor i) 1 @ 2 v s T@ifee i 9EEar § Fern
Fhehie o gHI-faeyr 3TRg 4913 |

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

Q5. (a) ¢ SACIE (TTFSIUTE) TS Held (WTH) I3k § T 37aT 8 ? Ueh oiY Tl W 741 F
frafafaa stiest &1 3ugm F, TF 9@ Joleg sFRY 3R Iq g fifsg
AT & H =AdH I AT FHEeTor 3 w1 1 J1d Hierg |

TaTE (m?/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

EEEEESREREER

discharge in the river. : 10
Month Flow (m?/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)

UF AU &F H B IUHTT YA & | Ush a9 H 37 INHIET gRT & 1 78 A1tk

aut frfafaa & -

IE A B @ D E F

aut (H4Y) 82-7 | 1029 | 1803 | 110:3 | 958 | 136:70

(i)  ipEr auiEIE & e sfga aut & e § o Ffe Fuffa i |

(ii) a9 & T H 10% 1 7 % foru, STemree &7 7 auiardt @) A
TSI GEAT 3l TUET FIT |

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

Station A B (& D E F
Rainfall (em) | 82-7 | 1029 | 180:3 | 1103 | 958 | 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 HHft =ATH F1 UF AT, feorw i S § 25 Wi A 9% Sy Fwr € |
5400 et gfe iz =1 T & 24 =2 T 4T 1 & =12, 90 Hiet i g w fo v
wTeoT U H 1Y Sel-FT 0-53 Hier A= =T e 2, S 30 Hiew A gl w frud v
3 FU A 9 ST-Ea 7 111 Hiex F fiwrae At 2 | 59 Soaret T (ofmw) $i
QT (gt Fm 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 053 m and in another well 30 m away, the

drawdown is 1-11 m. What is the transmissivity of the aquifer ?

ST HATYfd SOTTet 7 3 SH1SAT Bt &, 3T T 3HMS 1 AR ST i AT H B
Tl FEeATEl % ATEY BT AT | S 3T 3 fore Frafafaa st & sifisem
& foTu @ua § 819 916 37 SeaTal & THTE 1 fore TR s § W@ 2

(i) fheet gt

(i) it et

(iii)  He foraor wmg

(iv)  3{agred el

(v) T3 A %S

15000 i HAPepfcad sHEE wd 270 et ufa =afw gfafeT $t ofad s/ aim a
U Y1eL & foIu, 37 3ahTeaT ) 319 srfiresfeqa Wit Y o s |
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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.

freferftaa ar=rareT &1 3w e @R [CHy(NH,)COOH] % fore dgifas
TS 91T (ThOD) 31 feier Fifs
(i) U WO H, FEHF FleT AT AGISH FHI: FHlad SEAFERES IR

i  gftafda & s # |
(i) 28 ud it = 5, ST wiE §9 9 AEgiee R Aigee ¥ i &
ST |

Ggifoen SATadTSH T, 3 AT =0T o foTe STTave TS HT AR |
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.

TordlT STeTTer o fore 29 &t Ud &ar-sidqate STuTd o die Hed % an § Frefafaa
S Yo & :

&T-3iale AT o &
0-1 87
0-2 93
0-3 95
0-4 955
05 96
06 965
07 97
0-8 97-2
09 97-3
10 97-5
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(b)

39 ST 1 G AT F1a Hife, feeht Tt s gwar 30 o a1
e 2, afe arfifs arg warw 60 faferm am e it sitga @i+ srawme siqate
360000 24 & | s1ar4Te 1 fafdre v 1200 faram wfe o7 e mifiw | sremm i swmd
ST el WHTH &1 ST STl skl TR a1 1 80% W TG ¥ WS |

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
06 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.

UHAHH 19 # UF W, fEsr s mmw 0-55 it s, fafite w2467,
FIYAT 0-40 S T8I 75 VY B, Tl 2T €9 ¥ 9% {3 S @ | moEr i

()  wfaeres (sepate) T arfer famaror 50 sfaeaar |

(i) 39 UfqYTEd & 9 EH ardT S i=eal 319 |

[T AT (FrgAates fawanifad) &1 7 1-3 x 102 em?/s 3R 91 & fou

NI U Cp = % <fifsra 1]

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 c¢m?/s and the coefficient of

drag as Cp = % for water.]
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Q7.

(c)

(a)

(i) U IR HiE H Hios & YaTE ¥ 89 aTel Sedtd 389 a7 HI fhE YR
T T & 2

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

(i) afe 20 fieliefier g aret S & T *r 180 feficfier Tufed sa % @
aghd ek 200 fefiefier &1 frgor smmm s 2, e 1o s e @
HEHH BIdl 2, q1 I % 39 T ot T AT T g Jia I | 9wt %
i1V & 36 e o T AT TiwEar 1 s1et fevgft i | e safn i
e YRl shi ETHAT STCTT-3TCTT B &, SATeTS, ey ey ey oY welt ufsha
s fafey = &t =tz 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 ?

U JraEred deht ufdfeT 5 fufera efter diast 1 witae # @ 2, s 250 didog
freifaa 3 yeref ® | 7 ¢t 60 vfaer Faftad 3 &1 ger 3t 2 | gfafeT s aer
AU (L) 3l HIEAT (TG U I H) shl 0T hifsw, afe -

(i) 1Ay (&is) | TH A 97 ufherd §,

(i)  3Tads (Torer) | 96} it 97 96 gfawrd 2, o1

(iii)  Tfier eTauE (T F1 e aaea 102 2

AT A9 i wEred & fU a9 At Iraus (R % HRE Y TET i it
IAUF (FAsT) | Tt i A § 1-0 vfewa i wH (fier AausE) B9 W giF F
AT B B arelt gfdera 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 :

(i) 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).
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(b) WIS GETEAT (SFGSH 2ede) &1 U Wwa ey sy | frefafaa & #mf &
" § TSy ;
(i) e e (e TaEEe)
(ii) | T (T Teie)
(iii) &L AT (FATA BieT)

(iv) STeHq (THETSH)

(v) U (TEHY)

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

functions of the following : 15

(i)
(ii)
(i11)
(iv)
(v)

(c) (i)

KVMS-B-CVG

Silt excluder
Cross regulator
Canal fall
Aqueduct
Escape

U &l YT U O shehl 19 ST T @ | 741 o et &1 9rers 100-0 HeT 7 |
Y & FEdvaTe (JITLH) § 78 F gt i meg 10.0 Hier ® | ged = i
100-0 HieT % TG 7 (LS. T B | I Afereere Ant (e & fimew
T g9THTT aa 160-0 Hiex &, at FHfeifaa 31a shife

() =ty F 5 (@ESicrF) S918
I ata i Fa
(III) 919 % FEATATE (FTH) Felsh W FHel Zaefaah (FEFLEH) e

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 100 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
(I Hydraulic height of the dam
(II) Total height of the dam
(III) Total hydrostatic force on the upstream face of the dam
12
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(i)

Q8. (a) (1)

(i1)

KVMS-B-CVG

fafafiad s (FTEgifcr) IURUT &1 39 M FH & qlleh & AR T
ffeper B

() ] (THETEHR)

I g IEs

(III) T (HicH)
(IV) S/

e

(V) <™

Classify the following hydraulic devices based upon their mode of

operation : 5
() Aqueduct

(I)  Super passage

(ITIT) Falls

(IV) Barrage/weir

(V)  Dams

T 3 TITE U T WEETST | A 36 U1 1AM 1.0 €, A1 T8 71 q2iel @ 2
SeilE 7T § St U et i g FEudT 1/5000 # | TeT @ i Afhed
3 fremeor (Q) +ft Sa FifSre | St &1 M Ui, £ = 0-90 37 AeT i arvE
ST %I—I :1VR@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 —12—H :1V. 15

-9 & FTIHE 2 2

What are the effects of waterlogging ? 5
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(b) T 1000 HETE &HAT 1 A9-AEd Sl G247 70 Ff¥d 91 0 (dAre Faew) 3R
42 TAITd G2TaT o T A HTIET € | AfS HITA 1 IS8T F &9 A fRar ST @r &
ﬁwﬁaﬁﬁéﬁq\&nm,wﬁmﬁm,aﬁtwmmmmﬁa
HTET YT Icdsi o1 (Eior hife |
TR S T T fIverSor 7R S 0 36 TR E

T | @ | T | BRI | AN | HEH

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

AT T °H EECRitC]

2% 30w ufd fm | T@H 77%
TR Ftercor 3 sraTe ot <e W o e 18 arg sewor T e
THam? |

Afe wh feuragd sraae: Tofua # feam ST 2 3t a8 99 wfawrd gew Foi i &
AT 2, 1 GEH H 6 IS i T HT TUET HIf |

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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(c) Q¥ 31 firee Yo 4w, 2016 1 o1 § 319 Ul e 9|, 2026 4
T 9@ iaeT 1 gt ST s 39 A w SR fear S as % 1w s giene
TiEd 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
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