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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.

Word limit in questions, wherever specified, should be adhered to.

Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

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)

(e)

(d)

(e)

TUgE A
SECTION A

it €21 % fafirer i o i /it 1 3era w0 gy AR |

Describe various defects in clay bricks giving sources/causes of defects.
T GHHIT H areft 1% $< I ForTs areft e 3 fore sisft =mer i wiaR @ %
ST (%) 3 ¥ ot forereor awriat g e

Draw neat sketches, showing complete details of plans of alternate
courses of a 1- brick thick masonry wall in English Bond having a
right-angled corner.

ST ARt 3 o 3w foh STt ared 27w 1, 2139 2 39k 272y 3 feErehi % et
Hfyereor 1 g Hifso |

Describe the important features of Type 1, Type 2 and Type 3
preservatives used for timber.

qmamaﬁwagaaaﬁaztﬁaﬁ*mréa@wma%mﬁ@wh
ST % 3 W Gl g U Tawh eeeersy & o #1 3@y g e |
ST R A § e i st A S 10 dew 2 | 31 B fr e 5
CCRISH 1 ¥t fawms 2 o 72 | aft 7w fewré +#F 3av 2, o 310 i fr warer
T TS hiT 3T Fherft 0t o1 ot 2t e weenss 1 e Frrd 3 et

A ship is 55 km away from a lighthouse of height 62 m above mean sea
level. An observer standing on the deck of the ship tries to see the
lighthouse top. The height of the observer’s eye above mean sea level is
10 m. Determine whether the lighthouse top will be visible to the
observer or not. If not visible, find out the distance by which the ship has
to travel towards the lighthouse so that it becomes visible to the
observer.

0-75 HehVE % RAsHaT H1er ATelT U Tads =ereh 60 Frft iy 52 1 R & 2-59%
a1 d1et G FHigw T A ot 3R et T e &, 9 ST 55 et 1 gt U
Sfeh <TeTeh o T& § 31T SaT 2 |
AT ST ST sich THTTH G T ek Tehell & 2 A% ST 7 7 &1, ot 3
HTeTsh §HT T & Tohdl & 2
A AR : g = 9-8 m/s2
f = 04 (g )
f= 0-32 (i Higm)
An alert driver with a reaction time of 0-75 seconds is driving downhill
on a 2:5% grade at 60 kmph on a dry pavement when suddenly a person
comes in the path of the driver at a distance of 55 m.
Can the driver stop in time with emergency braking ? Can the driver
stop in time when it is a rainy day ?
Assume : g = 9-8 m/s?
f=0-4 (dry pavement)
f=0-32 (wet pavement)
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Q2. (a) @Wﬁqﬁﬁm%mm@aﬁﬁmwﬁaﬁmwélmﬁm%
7 TR T Tete feRar it Ay e e # | 3 il
() e TR o T B T JUferd Jee
(i) eI HeAT % forq Femefier sraférd awa |
Gi)  TOF T ¥ v aefyefiad SRd "o et (fa geAr % Ui

ST G Sy RS 3 ot forefit T @e o E9 | i)

(iv) e T T Tk
(v)  SITeT 1 shifedeh 99
Wﬁmwﬁgﬁﬁ?ﬂ?wwﬁwaﬁaﬂmimﬁmwmwm%?
ot srrerfera T feat d g o &

The network for a construction project is shown in the figure given
below. The three time estimates for each activity are given along each
activity arrow. Determine the :

(i) Expected time of completion of each activity

(ii) Earliest expected time for each event

(iii) Latest allowable occurrence time for each event, (take earliest
expected time for last event as the scheduled completion time for
the project)

(iv) Slack for each event

(v) Critical path of the network

Also, give explanation of dotted arrow shown in the network. What is
the significance of critical path ? All time estimates are in days. 20
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Q3.

(b)

(c)

(a)

98 FleAt # e B (o1 o) 5 A B § 2w ke e Fhew A e 30 4o
3R A i =erg 3-75 HIE & | At fow e srierst v 3w e gu srpded whtwt &
T S Bl 8 ST FRIBRT Sfereret = 1250 frmanh?

ferefira =gt 7 st o wfdaret (S,) = 2000 fRrmaw?2

HIaT B A FFHT 54 et (Sy,) = 17-5 Fepamy/dedi?

ot wei & s3e sma wferret (Sy) = 24-6 Remash2

H5hIC FTEH 1 THeh 9 (W) = 2400 fram/is

ETOT TUTih T STIAH 7 (f) = 1-35

What are the functions of tie bars in rigid pavements ? A cement
concrete pavement has a thickness of 30 cm and lane width 3-75 m.
Design the tie bars along the longitudinal Joints using the data given
below :

Allowable working stress in steel tie bars = 1250 kg/cm?
Allowable tensile stress in deformed bars (Sg) = 2000 kg/cm?
Allowable bond stress in plain bars (S},) = 17-5 kg/cm?
Allowable bond stress in deformed bars (Sp) = 24-6 kg/cm?
Unit weight of concrete pavement (W) = 2400 kg/m3
Maximum value of friction coefficient (f) = 1-35

S Tt At @t e (<ftsft) 7wk i @ ot st srEa R 130 ft
S ¥ieT SFETfeld & | 7/ ST 2° o5k ATt SahmvT eTvas & T TaT & | 95 W36 Wi b
fore ameitear (guaeferaem), SAfRreh STH e A TsHHOT T S T BT |
Hqe Tfd 90 ot wf Her siit mrerTIE it sfircifaw fy 60 Rt Ry Her wr
ST | e et 2 She 3 aftard 1 & 35 frdt wfer e | Fredt orr st
SYFH &9 § 7 A |

A high speed B.G. section with a maximum sanctioned speed of
130 kmph is proposed. The section is passing through a transition length
with a 2° curve. Calculate the superelevation, maximum permissible
speed and transition length for this section at curve. Assume the
equilibrium speed as 90 kmph and the booked speed of the goods train to

be 60 kmph. Rate of change of Cant or Cant deficiency is 35 mm/sec.
Assume any other data suitably.

(i) T (i) 91, e () AT, ST 9T, ST S s
e aTet i ST HIRT |
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(i1)

(1)

ﬁﬁmﬁmﬁzs%ﬁaﬁﬁm%@mmﬁ%ﬂwﬁﬁxm
A 39 Freia sTeaaAT & vHRE ed st i arferehr # fg o & | foret
oft ForgTT 3 ATATATS ATE I T, AT AT 3N e () = & SAEd 71
T SIS |

wfa 3R facta & Hiad 9
feam | ofveq g | Siaa foat JTeAT hY g (3HEd °9H)
w | faete (F2) | siaew e | siawes | foda fomm
(fe) e for g i
qdafem | 4-85 1-60 45 65 376
ufymgd | 8-36 1-90 4-0 55 280

Explain spot speed, running speed, space-mean speed, time-mean

speed and average speed. 10
(ii) The consolidated data collected from speed and delay studies by
floating car method on a stretch of urban road of length 2-5 km,
running East-West are given below in the table. Determine the
average values of volume, journey speed and running speed of the
traffic stream, along either direction. 10
Mean Values of Speed and Delay
Direction Mean Mean Number of Vehicles (Mean Value)
Jol%rney Stopped Overtaking| Overtaken |In Opposite
Time Delay o s
. . Direction
(Minutes) | (Minutes)
East-West 4-85 1-60 45 6-5 376
West-East | 836 1-90 40 56 | 280

b)) @)
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frer (Ze) % O, SHUT: 585 HieT 3 250 Hex i Jaré arer A forg A 3
B %Eﬁ250ﬁrﬂaﬁrqﬁw§\ﬁaﬂtﬁ€ﬂﬁ23mﬁaﬁm°ﬁr§mﬁ%ﬁ
F TIH U AT B W s 37 ¥ | 39 wees S FHewich
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Two points A and B having elevations of 585 m and 250 m
respectively, above datum, appear on a vertical photograph
obtained with a camera of focal length of 250 mm and flying
altitude of 2300 m above datum. Their correlated photographic
coordinates are as follows :

Point Photographic Coordinates

x (cm) y (cm)
A + 5-65 + 3-75
B - 3:45 + 8:55
Determine the ground coordinates of points A and B and calculate
the horizontal distance between points A and B. 5
(i) T | FFH ABCD I ofrs, Sefiar 3 srea femam & -
@ | g (dfie) | st o |
AB 350-8 + 303-03 +176-6
BC 408-5 - 336-7 + 2314
CD 285-4 ~ 2114 ~-191.9
@1 DA #i Twté 3t feam &1 afteher i |

The lengths, latitudes and departures of a closed traverse ABCD
are as follows :

Line |Length (m)| Latitude |Departure
AB 350-8 + 303-03 +176-6
BC 408-5 - 336-7 + 2314
CD 285-4 -211-3 -191.9
Calculate the length and bearing of the line DA. 10

(c) ﬁﬁmmﬁmﬁnﬁfﬁgﬁmwmm%ﬁzaﬁrﬁ%@mm%?
(i) =Y uTE oo (T B Aew)
(ii) qASR
(iii) HHIIET el (SreeT v
(iv) TE oA
(v) e (=)

For what specific operations are the following equipment used at
construction sites ?

(i) Sheep foot roller

(i1) Bulldozer

(iii) Dragline excavator

(iv) Tower crane

(v) Hoe : 15
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Q4.

(a)

= fow o fom o e fafera afersET 6 ST (reas) fafim fomamatt i sTrerfera
wrrafy (R i) 3 wrer gwtar wa & | frefefaa wm Hif

()  FATTEr ST A -

(i) Fenfaeftad g2 e

(iii) STerer TR ohT TTRiTST ST shiet Ud e ST it

(iv) ST foram 1 Fenfactftard yardH i Ud aenfarafad Jeiy e

(v) cie f3haT o1 et Wi (F1C)

(vi) SITeT o1 shifedeh 99
mﬁﬁwwﬁuﬁawﬁmmmaﬁmwm%wm
ifeT)

The network of a certain project is shown in the figure given below with
the estimated time duration (in days) of various activities. Determine
the following :

(i) Earliest event time
(i) Latest event time
(iii) Earliest start and finish time of each activity

(iv) Latest start and finish time of each activity

(v) Total float of each activity

(vi) Critical path of the network

(Assume the scheduled completion time of the project equal to the
earliest event time of the last event)

t=17
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(b)  ®e % sl 9 % drer ST MU U 25 forft #e wfiie Sshie (1: 2 : 4) vt & fore
fereqer feretoor ot (2 e anf sfte) Fam ifvra

Prepare a detailed analysis of rate (% per sq. m) for a 25 mm thick
cement concrete (1 : 2 : 4) floor with cement finishing coat. 15

(c) @mwmmmmwwmwwﬁﬁm
ﬁﬁqwﬁa‘raﬁwmsﬁ.)iﬂww—@‘(ﬁ 8-5 T 1 % 10T 9T 318 4 &, ar
S i<l U TS (Sre) T  stfiers iR |

Sketch a typical diamond crossing and label all its components. Design a
diamond crossing between two B.G. tracks crossing each other at an
angle of 1in 8-5. 15
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TE B
SECTION B

Q5. (a) mw%w%?wﬁémmqﬁ%mmﬁww@)%m:ﬂ%ﬁqm%:
Q (a1 et 3 #ve)
30
40
50
60
80
90

H1E
SHa
Had
=
I
LH

e
N 100
I
R
S
FaTR
T

120
110
90
80
70

STETTORE FTET 3 TG i STANT 0k T 3 = JaTe S =7 Jae 1 AT |

What is a flood hydrograph ? The monthly discharge (Q) data of a river
at a gauging station are given below :

Month Q (m3/s)
January 30
February 40
March 50
April 60
May 80
June 90
July 100
August 120
September 110
October 90
November 80
December 70

Draw the hydrograph and using the graph find peak flow and minimum
flow in the river. ' 10
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(b) F=fefaa uat i smen FifT
(i) 9
(i) aTSTeESH (ZraTRT)
(iii) AT AT (FAUIZraRiE)
(iv) 3=d:%ed
Explain the following terms :
(i) Evaporation
(i1) Transpiration
(iii) Evapotranspiration

(iv) Infiltration 10

(¢) U JATETE (SITUE) mﬁﬁmm:rﬁlwa&ﬁ,awhrﬁﬁmﬁﬁﬁ
sk &t sharer: 72-3 Beft, 86-4 AWfY, 94-2 F7ft, 103-8 Aeft 3 71-4 A R | 3t
9t ok AT ¥ 5% e % forw, srrarvaer sifafoes awtaiat i dear 3 Hif |

A catchment has five raingauge stations. In a year, the annual rainfall
recorded by the raingauges are 723 cm, 86-4 cm, 94-2 cm, 103-8 cm and
714 cm respectively. For a 5% error in the estimation of mean rainfall,

find the additional number of raingauges needed. 10

(d) U I=3 WIE HT AR 5, SEhr T CBOD 1000 mg/L 2, 38 2 59 dex sfy
HHUE T Y U T H Srer a1 € | T 8 5 et uf Avs A @ F 9w @ 2 ik
34T gfdyare =t CBOD 10 mg/L ® | Ffe sAffsrar o€ 1uriss 0-1 wfafew 2, &
mw%wm%mm(ommaﬁtﬁmﬂﬁzﬁm%
QOWWﬁ%WﬁWCBOD@T5ﬁmCBODﬁWWIGE?[EET
T 10 Tt/ fea wr fifs)

A high strength wastewater having an ultimate CBOD of 1000 mg/L is
discharged to a river at a rate of 2 m3/s. The river has an upstream
ultimate CBOD of 10 mg/L and is flowing at a rate of 8 m%/s. Assuming a
reaction rate coefficient of 0-1/day, calculate the ultimate CBOD and
5-day CBOD of the river water just after the mixing point of the
wastewater (at 0 km) and 20 km downstream from the mixing point.
(Assume the velocity of river = 10 km/day) 10
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Q6.

(e)

(a)

(b)

S @ gfd Afe §T ¥ AT B wuEd § ? 39 h9 fFuifa frr Smar @ 2
gfe Ste1 st 3fta 2fFs it 135 et wfa safw wfafew 2, o fafefas = fuffa
Hifee :

(i) a1 Afrepan 2= wim;

(i) ST 6 SAfrhaw graTfEs |,

(iii) et ST freham wrfes |,

(iv) et 3t 3tferspay gfe gt wi |

What do you understand by ‘per capita demand’ of water ? How is it
determined ?

If average daily water demand is 135 litres per capita per day,
determine the following :

(i) Maximum daily demand of water;
(i) Maximum weekly demand of water;
(iiil) Maximum monthly demand of water;

(iv) Maximum hourly demand of water.

T STdTEl & ohl SATEAT HIfT | |17 Teffehi 3l ot U STIREg Sararet & 8§
Tk FU & T (Q) % forw sk wmw hifsre |

Ife Jeraret & gorEr, K = 1074 et ufy dwve, sved o & B,
R = 500 #iet, F¢ i B, r = 5.0 Hiex, Tae e W A G, H = 30 Hiex
3R FU H gt i TETE, h = 10 Hex 2, syafead! FHreeor g Hifv |

Explain an aquifer. Deduce the expression for discharge (Q) through a
well in an unconfined aquifer taking usual symbols.

If the permeability of the aquifer, K = 104 m/s, radius of drawdown
curve, R = 500 m, radius of well, r = 5:0 m, total aquifer thickness,
H = 30 m and depth of water in well, h = 10 m, find the steady
discharge.

Th AR gd faser G, md s aife fas @ R, F omam @ =

3R M) A ST, [ 10 x 108 et ufa o7 F 9@ vae yeee ek

45 HHUE o I ST ST Sar % o stfimfeaa forar ST 2 1 450 s~1 i
fergror dftsrat (G) =Y STe i o fore, stmarvares wifeh & rom ot il |
ST T T = 0-89 x 1072 N.s/m? 31 STt i Tetrg a1 2oht o A1) 1 3T

2 : 199 &S|
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Q7.

(c)

(a)

Determine the size (i.e., diameter and depth) of a circular rapid
mixing tank having a mechanical mixer, which is to be designed for
treatment of water flow of 10 x 109 litres per day and for mean hydraulic
detention time of 45 seconds. Also, calculate the power required to
achieve a mixing intensity (G) of 450 s~1.

Assume viscosity of water = 0-89 x 10~3 N.s/m2 and depth of water to
diameter of tank ratio of 2 : 1.

()  r9fTe yav & “5 SR i sTEawen 71 2 4 srfie % gurirEt F e §
Y AT Fd & 2 HAT 1 sFrear R |
What is the “5 R’s” concept in waste management ? How do they
contribute to managing the ill-effects of waste ? Briefly explain.

(ii) T &Y T T AT 0T H 4 7 e FHvE NO, Fisherar 2 | afe arg i fq
Uy = 5%%%@%&%%@’%&%%?&%%%
2-0 foreft & i e & NO,, @izt 1 aefieror frfiaw | draor v & 2-0 Freft
ST T AR i & 50 Hiew 0 Afeman NO, |izgar 1 8t 2 D ¥R
%wﬁa%maﬁaﬁzo%ﬁaﬁaﬂ@m?ﬁﬁwﬁ)wﬁw
Ui oy = 150 HieX 3R o, = 50 Hiet 7 ofiform |
A dumpsite fire emits 4 g/s of NO,. Write an equation of NO,
concentration at 2-0 km downwind from the dumpsite if the wmd
speed U, = 5 m/s and its stability is ‘D’ type. What would be the
maximum NO, concentration at 2:0 km from the dumpsite at the
ground and also at 50 m above ground ? Assume diffusion

coefficients o_ = 150 m and 0, = 50 m at the downwind distance of
2-0 km from the source for ‘D’ type stability.

60 &eft AT (D) ATt HHaT T 0-4 ToE (AT HIF TETE /D = 0-4) W T
YU W 36 98 | yarfed 81 2 3 80 wﬁﬁm%%mﬁmww %
T TSI T Hife gt o ok |
qgfn%uéaﬁrmméwtaamwm,wﬁméﬁaﬁtﬁwﬁﬁﬁﬁﬁﬁ
hIfSe | AT Tt Torien (N) = 0-015 %1 7 wate #t wnsft Trereat g¢ g fora
ST AT R |

A sewer having a 60 cm diameter (D) is required to flow at 0-4 depth
(i.e., a proportional depth d/D = 0-4) on a grade ensuring a degree of
self-cleansing equivalent to that obtained at full depth at a velocity of
80 cm/s.

Determine the required grade, associated velocities and discharges at
full depth and 0-4 depth. The value of Manning’s rugosity coefficient
(N) = 0-015 may be taken same at all depths of flow.
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(b) Tr=fafaa i sarer Hifvo -

(i) &t STt T (o)
(i) fafire awor

(iil) HUE UM

(iv) 9T oTih

(v) T =

Explain the following :

(1) Aqﬁitard

(ii) Specific retention

(iii) Storage coefficient

(iv) Coefficient of permeability
(v) Darcy’s Law

(© () Ffafad foer & awie mo sy s & forg, @ it
I o 3 foawg gue o
I1. 9 o foreg geam urh

6 m->—15 m—|

u =070, v = 24 foret =g ufa o7 dex
Ty = 10 fohet == wfa == wfiex
q = 1400 feelt =g wifer ot ez
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For the gravity dam shown in the following figure, determine
I.  Factor of safety against sliding
II.  Factor of safety against overturning 8

AT

k-6 m>k—15 m—|

Take the following data :
=070, y, = 24 kN/m?
Yy = 10 kN/m3

q = 1400 kN/m?

Gi) T (ST 3T Seer A s Hifvw | 17 Fft FR Tews i 30 o Hi i
a@afy aer 2200 ¥R T F = F fou feiw (=) i smawEs
ForeaTor ear T R ? '

Explain duty and delta. What is the discharge capacity required of
the outlet to irrigate 2200 ha of sugarcane having a Kor depth of
17 cm and a Kor period of 30 days ? 7

Q8. (a) (i) ol o1 EE I TR 2 WIF GG Fore geht e o @ 2 e st
1 I ! G Ol 35 T T BT U gt by e o e i
ot safd oo, Q = 15 o et ufd #ve
Xt 3T |1E U, £ = 1-0
qatﬁwaf-mm:%ﬂzlv

What is Lacey’s Silt Factor ? What is its value for standard silt ?
Design an earthen canal using Lacey’s silt theory with the following
data : :

Full supply discharge, Q = 15 m?¥/s
Lacey’s silt factor, f=1-0
Canal side-slope = % M1V 10
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(i) a7 & ? Frafarfag aful & e wer & Secea wem fru e # 2
() WA &Y
(ii) THTT (FTATTE) dTeT
(iii) ERTFS ey
(iv) =ty
T USi-hshie slie W HH-H 9 F A ¢ 2 30 9 fhee & wrat Y forega
ST HIT |

What are spillways ? Which type of spillways are provided in the
following dams ?

(i) Bhakra-Nangal Dam

(ii) Ramganga (Kalagarh) Dam
(111) Hirakud Dam

(iv) Rihand Dam

What forces act on a mass-concrete dam ? Explain any two of these
forces in detail.

(b)  TH SETETE # 100 AT % T IweinT fRT ST aTet SRR Aftew ¥ i Rt
fraifa $ifsr | Aftess 36 At ot sraarem, savw = ot sEUE verw #
FEGHATAT B GHEING o g9 e GIRT | gosel $T S e
240 A1t 9 e 9T ST Eshar 2 |
fFrferfiaa stisret w1 3w fifs -

— 9% 10 fiex i e stftrkan vare % fore sty gae & = 0-92 37 et
— e & § Tt At v TS = 0-3 Hiew
— 3T GRhiaL (HIETE) = 0-3 Hiex
—  3Fah T SfsHAT % T STraversh st = 0-032 u9 Hievsats
~  ufuq 37U o T Strervaes &t = 0-0002 5 Hevsafn/fm
—  au et (@) A smaf = ad d ww aw
— % s SR T o ST (%) =26
Determine the dimensions of a rectangﬁlar septic tank serving
100 persons in a hostel. The dimensions of the septic tank must be able
to accommodate sedimentation, sludge digestion and sludge storage
functionalities. The peak discharge of sewage can be considered as
240 litres per minute.
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Use the following data :

—  Surface area required for every 10 litres per minute of
peak flow = 0-92 m?

—  Water depth required in the sedimentation tank = 0-3 m

—  Freeboard required = 0-3 m

—  Capacity required for sludge digestion process = 0-032 m3/capita
—  Capacity required for digested sludge = 0-0002 m3/capita/day

—  Sludge withdrawal (cleaning) frequency = once in a year

—  Length to width of tank ratio [%) =2-5

(¢) et % TSI & foTu uehemm {a 1 U Bieh (fhee) HTeam 3 &9 | U= fohaT Siar
2 1% % 01 0-6 it =amw o & et STaHfa Ui () 0-85 § IR AT e
(G) 2:67 & | T (SE) 0-65 HieT et & ST Wbl GLHAT () 0-45 # | Theet Aremm
1 Zfae wiraTe (BrEeiferes Seharer) g 0-75 3 T () do foreania fora st
% | sy yieumad am, Rt e meus ok fararfa arem @ 89 A g
1 F1d I |
I % fere Frafafiaa st (e 7m ofifse :

g = 9-81 m/s?

STt &1 ¥ (p) = 998-2 kg/m3

Sl 3T IIHET (1) = 1-002 x 103 N.s/m?2

Uniform sand is used as a filter medium to treat the water. The sand
grains are 0-6 mm in diameter with a shape factor (¢) of 0-85 and specific
gravity (G) of 2:67. The bed is 0-65 m deep with a porosity (n) of 0-45.
The filter medium is to be expanded to a porosity (n,) of 0-75 by
hydraulic backwash. Determine the required backwash velocity,
resulting expanded depth and loss through the expanded medium.

Assume the following data for use :

g = 9-81 m/s?

Density of water (p) = 998-2 kg/m3
Viscosity of water () = 1-002 x 10~3 N.s/m?
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