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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, THREE are to be attempted choosing at least
ONE 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 chronological 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 answer book must be clearly

struck off.
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Q1. (a)

(b)

(c)

(d)

(e)

(a)

(b)

Wus A
SECTION A

(i) e (Tae) FoTE scifeh & o119 1 wwerd € 2 Ueh 3TIIRY-hIC SISy |
i)  ft.3E.uH. FHe-Tha Faior % HER s Uy Hite ¥ o9 gu wshie
o qitgdad & o form wepm o iy e Sl strergeendr @ 2

T ITERL o g 1 ‘Fgy 3 (fafen wue) =i gftyfea sifew | afe 3ot

61 9N T 15 A 7 991 8 N o 39U Sfied % qvETd Thy (7E) Hed

T 3@ &, af Jiftes fEg By afesfea it afe sy aiffs s o

10% & | AFTd H =g Ifg 78 7 | |

Wd Wt % ded H Wi @ gu (A smeaws 7)), w@fw =mes

feoafom fafiay -

()  wwifam e

(i)  ed-ead

(i) e =t ua b siee

(iv) =% id W@ TS &

T gl e (derrdt 39) gra feffigd s qraames Hied # fog 7
0-860, 0-785, 0-660, 1-760, 1-990, 0-665, 0-650 AT 0-620

qd w1 el 91 didd YIgATehl o UvEld TG R T | ety
uredh ad fag W oo fgee wuriE 99 13000 e or | 39w stiwhel i
39k wRvfieg w7 fafag qor Seum ok T faf 1 swi R gu o
fagatt & wufia aal o1 gl HIfT | amm TR Sfa w1 STy
iy |

T Heeh o | L@ (TATEHS) il (0 S aTel & urehi ol LTl diga
AT |

(1) What do you understand by rubble masonry block ? Show a
cross-section.

(ii) What kind of special attention is necessary for maturing concrete
made with fly ash cement as per BIS codal provision ?

Define ‘Sinking fund’ with respect to an equipment. If the cost of
equipment is ¥ 15 lakhs and scrap value after useful life of 8 years is

¥ 3 lakhs, calculate the annual sinking fund if the applicable rate of

annual interest is 10%. There is no escalation of cost.
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2.

(c)

- (d)

(e)

(a)

Write short explanatory notes giving sketch, if necessary, with respect to
Railway track :

(1) Marshalling yard
(i1) Turn-table
(ii1) Fish plates and fish bolts

(1v) Check rails and guard rails

The following consecutive readings, in metres, were taken by a dumpy
level :

0-860, 0-785, 0-660, 1-760, 1-990, 0-665, 0-650 and 0-620

The instrument was shifted after 34 and 5% readings. The last reading

was on the bench mark whose reduced level was 130-00 metres. Book
the above data in a proper tabular form and compute the reduced levels
of other points using rise and fall method. Apply the usual arithmetic
check.

Explain with sketches the salient factors controlling the alignment of a
road.

U qREST § G BRahed P, Q, R, S, X, Y @ Z B | 3% 3T aul
ety Fefafag greft 7 fegme e #

PP ﬁnmwz;ﬂj S ﬁaﬁ
YA

P 18 9 12 e
Q 17 6 10 | P
R 8 4 6 P
S 26 4 | 17 QR
X 91 10 14 Q
Y 14 8 11 S, X
Z 10 6 8 S
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@) Aerh () ARG SIEY |
(i) shifces 9o QEIiey qe yeanfird qof ww w1 fafor i |
(i)  3TeA walfees wifdes U Fd il |
(iv)  ufeEeEr 61 58 fod & Q@ &9 <t wifiehar w1 2 2 Wikt ol (Z) i
ARl B ITRehdal UshHTda: 3Tdaiyd &l dehdl & |
// 10 | 15 | 20 | 25 | 30
oif¥shal | 84.13 | 93-32 | 97-72 | 99-38 | 99-87

(b) HT FHR % Ic@HAl hl U gadlGId Ic@HAl b T AW ' ? oA
fdfeutaai o o den (ide) 6 suEn $oa (HOE) s wH< ey Sd
2 ? WEUH Fo (HOE) & fafim wril 1 v #d gy U Aael IIRE
TR | $eE (HOE) & o1fler =57 1 wwifad & dTel Siel &l gdiag
1Y |

(a) A project consists of seven activities P, Q, R, S, X, Y and Z. Their
sequence and duration is shown in the following table :

. Duration in weeks Immediate
Activity S I :
Pessimistic | Optimistic | Most likely | Predecessor
P 18 9 12 -
Q 17 6 10 P
R 8 4 6 P
S 26 14 7 Q,R
X 21 10 14 Q
X 14 8 11 S, X
Z 10 6 8 S
(1) Draw the Network diagram.
(ii) Show the critical path and determine the expected completion .
time. i

(ii1) Find the next most critical path.

(iv) What is the probability of the project being completed in
58 days ? Probability may be linearly interpolated from the table
of probability factors (Z).

Z 10 | 15 | 20 | 25 | 30 |
Probability | 84-13 | 93-32 | 97.72 | 99-38 | 99-87 |

30
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(b)

V. (a)

(b)

(c)

(d)

(a)

(b)

(c)

(d)

What are the advantages of Hydraulic Excavators over other types of
excavators ? Under what conditions should a HOE be preferred over a
front shovel ? Draw a schematic sketch illustrating various parts of a

typical HOE. List the factors affecting the economical choice of a HOE.

$¢ 6l dani i faas & ftee (fearsd) i ywifad &0 9t SRS
HH-H d & ? LS. Hig & TR AfUehedH (|s\s11$r1)?ﬁf%!ﬁlaﬂwl=rraﬂ
fereror €ifS |

Hife bl o srfufiyo & w9 § SEE Tgos BeH % FE-G-HT db o
! SdTd gY ITeh! =l 1T |

Tdeh GieIur % Ievd Faid gY USHh Yl i Iughar  Hvim & fow fafim
qequTi <l TEq H THEEy |

18 m =S &l TgF A qUT 12 m =SS hl TS B & G gfdesed T
ARG Hehd T S 8 | U A T TS B & ks o (79) & fog
JAETd T 9fd guel god SH1G So1d A 275 991 225 8 | UsHh A AT 4S5
B % 078 3w (7ga) &1 Wil shHst: 55 91 40 kmph & | JTATTE Hehdl b
wry-fafor w1 stferer (fested) AR |

g A & fou trax e1afy 4 dvg a1 @es B & faq 3 derve «fifsi |

What are the factors affecting design of brick masonry walls ? Give a
brief account of the method of design as per 1.S. codes.

Name and discuss at least three advantages of adding appropriate

polymer as admixture in cement concrete.

Explain briefly the various tests for judging the suitability of Road

stones giving objectives of each test.

Traffic signals are to be installed on a right angled intersection with
Road A, 18 m wide and Road B, 12 m wide. The heaviest volumes of
traffic per hour for each lane of Road A and Road B are 275 and 225
respectively. The approach speeds are 55 and 40 kmph for Road A and

Road B respectively. Design the timings of traffic signals.

Take amber period for Road A as 4 seconds and for Road B as 3 seconds.
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Q4. (a) e sshie Hien o Fmfor & fofie =ron w1 avl $hifsg | Sshie Sfem 7 et
(SeT$ed) 1 M= A= (Tes1) qufsu |
b gt (deree) w0 At R 2 tad ved § g =i wyes <61 st @ 7 g g %
faftrg vl @ "o d foflew | g9y w e <t T 1 sga =i
IATF & ?

(c) (1)

(i1)

Tk T YU T Th 300 m T Ii=ag @1 AB a9 BleiTs W
102-3 mm AT STt B | BIRIITE W T Hedt <t ot fewE g 2 |
e famgeti @ wfafers & et ofer & qa 9 AW @ =t 75 gl
SHHRM: 70 mm qUT 80meT§TF§|H\WW3ﬁHHS_CW553mQTI
et <l =18 7 HIRT | £= 1524 mm i |

60 kmph % YRS 97T & T g (US) W SR 0 99T T T
& AEH S N W Th d%h, IH e[ & A9 IH IR o o
ST Y s ORI H &b dh bl 3TUET 9 m A gl qF Ll § | ¥g
TR qT HigH o ST wNr ek 0-4 7Y, 9 Iiava @A w1 g 2

(a) Describe the various steps in the construction of a cement concrete

paveinent. Show the general layout of joints in concrete pavement.

(b) What is ballast ? Why is ballast used in Railway track ? Write briefly on
different types of ballast used. Why is it necessary to replace stone

ballast from time to time ?

(0 @

(ii)

{A-BRL-M-DIFB ]

A section line AB 300 m long on a flat terrain measures
102-3 mm on the vertical photograph. A Radio tower also appears
on the photograph. The distance measured from the principal
points to the image of the bottom and top of the Radio tower are
found to be 70 mm and 80 mm respectively. The average
elevation of the terrain was 553 m. Determine the height of the
tower. Take f=152-4 mm.

The driver of a vehicle travelling at an initial speed of 60 kmph
up a grade requires 9 m less to stop after he applies the brakes
than a driver travelling at the same initial speed down the same
grade. If the coefficient of friction, between the tyres and the

pavement is 0-4, what is the percent grade ?
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5. (a)

(b)

(c)

(d)

(e)

(a)

(b)

(c)

(d)

Qus B

SECTION B

TATREL H 3TTHET o 3Mehaid i o Qe SUTH F-81 8§ 7 SdwE ° e
ST 8 hl WB1sd bl euiv o fou ues Yreftesh @t 9918y |

U Ot & fAeied § @ areed B, geensy | ofar|, e qur st wmT Rl
ST BY T g 1d (91e)) Freges &1 syawen 3@ =9y |

91 & SN Ush =iy (i) & FEAYaE Hl WE & 96 & (00 YA S
T 39k el e 3T W Ha § fafey |

sfEmond 9dd §Y U 9N % AMGRId 96 S ¥ THEd Sdd
forered § 31uaTE S wrEifafy 1 9&v § wwEse |

g et =1 ufanfyg Hifse

) Jifgd Ao (i)

(i)  HAAA (HE)

(i)  HA-sgaE (i)

TEHE! Teral (disdl) & sifirres s fow aehera faftr amsmse | 39 fafyr i
AT HiTIT 8 2

What are the different approaches for estimating sedimentation in

Reservoirs ? Draw a typical sketch to show the profile of silt deposition

in Reservoir.

Explain what is meant by filtration for drinking water. Draw a
schematic diagram of a slow sand filter showing inlet, outlet and other

components.

Write briefly on the suitable river training measures to be adopted for
the protection of upstream side of a barrage during flood time.

Explain briefly the procedure to be followed in developing a unit
hydrograph from the recorded flood hydrograph of a stream, stating the

assumptions.
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(e)  Define the following terms :
(1) Sewage
(11) Sewers
(iii)  Sewerage

Explain the Rational method for the design of storm sewers. What are
the disadvantages of this method ? 10

Q6. (a) Tm=fefiga i awzmsv .
()  wreE-eeEd: g a8
(i)  qW I€l H FRER HA

faftm caftmt & form aufardt Rwm w g@fua aut = gefieg & | sifusan
sl — 3afy sk A1ET | sk ol Yehld W feoqufl Hifsr |

Ty | dfudewt | @y | @fua aui

fome o aftd | fmed | @t H
0 0 40 5-23
5 0-15 45 5-64
10 0-38 50 6-05
15 1-78 60 6-86
20 3-05 80 871
25 3-86 100 10-54
30 4-32 120 11-05
35 4-83

(b) s yorett # fraferfiaa i germ hifsme
(i) o YR gadT S St foraer garan
(i) Tl WUSROT GEICT ST SUHNT U G
T & <l g1 T Iucred TGO Ul 16 cm/m & QM O &F TE0s 1 m
2 | v Iucsy T HT 50% =R g1 & a9 12 sw & fafua fea
THT ® | =9 YN I9I & 4 mm /e & a1 98t s gure 9wl 7@l @ |
afe & SRE 28T 50% &1, ) fFard aw ) s I ERT |
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() Freafafea sl afyq smfite Sa 3R & AU & JameRr Sa-Fegs
% syram faifa Hifew

2ok yeR & = 100 m® / & ‘

wrfies 3EaTET & uvETq Ui 1 .12 = 160 melit
frefeifiga mueve wfka freis siftmfoad T o1 2

IS Rl = 2 m3/m?/

9 W = 0-15 ke 5-fc7 €271 21 o 9fd m3 ufd {4

(a)  Explain the following :

(1) Meteorologically homogeneous areas

(i1) Recurrence interval of rain-storm

The accumulated rainfalls at a raingauge station for various durations
are listed below. Construct maximum intensity —duration curve.

Comment on the nature of curve. 20
Time in | Accumulated | Timein | Accumulated
minutes | Rainfall in cm | minutes | Rainfall in cm

0 0 40 5-93

5 0-15 45 5-64
10 0-38 50 6:05
15 1-78 60 6-86
20 3:05 80 871
o8 3-86 100 10-54
30 4-32 120 11-05
35 4-83

(b)  Compare the following in irrigation system :
1 Water application efficiency vs. Water distribution efficiency

(i1) Water storage efficiency vs. Consumption use efficiency

The available moisture holding capacity of the soil of a field is 16 cm/m
and the root zone depth is 1 m. A 12 hectare area is to be irrigated when
50% of the available moisture is depleted. The rate of peak consumption
use is 4 mm/day and there is no effective rainfall. If the field application
efficiency is 50%, determine the capacity of the irrigation stream. 15
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(e) Determine the dimensions of a circular Bio-filter to treat waste water
with the following characteristics :

Daily Flow Rate = 100 m*/day
Five-days BOD after primary sedimentation = 160 mg/lit
The filter is to be designed in accordance with the following criteria :
Surface loading = 2 ma/mg/day
Organic loading = 0-15 kg 5-days BOD value per m3 per day 15
Q7. (@ @ R (Shegl) el q91 q1ed Yaurdr gt & ofid 1=’ e K |
Gi) T " S Sl R BT § 2 STk G ol WWId A T
fafira et 1 3g@ HifST |
(iii) UK U hH YR HC FC Uh 6K hl YN W T ITYH TIH
sarg (Srer feemm) fFwfor Yarfas afgq vearfaq $hifsm | =2m & fag
RO FARY | TgL q1 91 Afehe Fferfiaa & -

TR ATHS
@W{ﬁﬁ@m = 0-45 cumec -
g 3Tgfd &= = R.L. 300-600
TE ad &R = R.L. 300-000
T8 0 dleTs = Zm
WWW = 6 cumec
I 916 Tl = R.L. 300-500
g I T = R.L. 299-400
YTehfeieh ¥ & = R.L. 299-500
wﬁﬁwﬁaﬁmm%ﬁwwl
(b) UH TR & forw s feraquor i wivg et (fire st woredt qen Brs goredt 6t
@l 6! TEEar ¥ gHETET |
(c) ﬁm%%ﬁmﬁ@@aﬁﬁwmﬁmmﬁﬁq
Tifaes b SaT18 = 200 m
WHEHAAEHETE = 1m
g o = 3-5 m/sec
91 @y = 13°C
el (ag¥edd) €@ = 1000 millibars (FrefEar)
e g AT = 9 m/sec
e E qY = 140°C
mﬁwﬁ@ﬁ%%@%@%ﬁaﬂﬁm
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(a) ()

(ii)

(iii)

Explain the difference between contour canal and side slope canal.

What are the losses of water from canals ? State the various

factors affecting their magnitude.

Propose with a sketch, a suitable cross drainage work at the
location of a canal crossing a stream. Give reasons for the

selection. The canal and stream data are as under :

Canal data
Full supply discharge = 0-45 cumec

Full supply level = R.L. 300-600
Canal bed level = R.L. 300-000
Canal bed width = . J

Stream data
High flood discharge = 6 cumec
High flood level = R.L. 300-500
Stream bed level = R.L. 299-400

Natural ground level = R.L. 299-500

State the characteristic features of the selected structure.

(b) Explain with the help of diagrams the Grid iron system and the Radial

system of water distribution for a town.

(c) Find out the effective height of a stack from the following data :

Physical stack height = 200 m

Inside diameter of the stack = 1m

Wind velocity = 3-5 m/sec

Air temperature = Aa0
Barometric pressure = 1000 millibars
Stack gas velocity = 9 m/sec

Stack gas temperature = 140°C

Draw a sketch to show the effective height.

‘BRL-M-DJFB |

11

20

10

20



Q8. (a) TUH ged e § fOd U 1760 m S & JAThR 41T o oheg H AU R
T Th U (F3) @er R | S gReE A @% gu 16 m K F T
STARIYH ST 1 FY [IaIT J9 T B | ITeeh9d hl IumEdl 16 m 9id
fer g
%9 W I e A= Hag 1 Jeltdded 3 m § e 78l g 8 a1 sraiEdi
foreoT fohaaT & 2 /Y T I 0-3m R |
Y AT STAYd T G2Td §Y, Teh L@ S8 |

(b) 37 uftfeafaat =1 sg@ Fifve e orata ffafes vor & o9 e
Afreeta ATt < fore 3uzh &
6) 3 U’ Fivesht (d1ed))
(i)  wh-I=a Hlush ()

(¢) UHh e IT=R I # 60 fifermw ofex wfy &9 % v sifveema feamr &

Q= St & | 9 1 US| e 20 m AR, 12 m =T 9T 3-5 m TR
2 | 38 9 &fas e fbe fohe o 8 e are o aret ded @ e B S
150 rpm T U id 2 | I MR IR FSell hl STeTra TgH il & Sit foh

10 m &=, 20 cm =S TAT M9 F 1-5 cm hieed 3 |

qH i ST o YaTE W 3fHd aT 98 S T 20% &, S 1 d19 10°C a1
Cp = 18.

g qT 9IA & s 97 H A=K, SHGd 9 YauEr I SoAreig THT HId
I |

Tifdes YT 10°C 919 9 1-31 x 10 % m?%/sec &l <1 Tehell 3 |

(a) A well is drilled to an impermeable base in the centre of a circular island
1760 m diameter located in a large lake. The well completely penetrates
a sandstone aquifer 16 m thick overlaid by an impermeable clay. The
sandstone has permeability of 16 m per day.

What will be the steady discharge if the drawdown of the piezometric
surface is not to exceed 3 m at the well ? The diameter of the well is

0-3 m.

Draw a sketch showing the well and the aquifer system. 20
(b)  State the circumstances under which the following types of energy

dissipators will be suitable for spillways : 10

(i) Solid roller bucket
(i1) Ski-Jump bucket
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(¢) A water treatment plant is to treat a design discharge of 60 million litres
per day. The plant has a paddle flocculator 20 m long, 12 m wide and

3-5 m deep. It is fitted with four horizontal shafts to which revolving
paddles are attached which rotate at 150 rpm. Each shaft supports four

paddles which are 10 m long, 20 em wide and centred 1-5 ¢cm from the
shaft.

Assume mean velocity of flow of water as 20% of the paddle velocity,

temperature of water as 10°C and Cp = 1-8.

Determine the difference in velocity between paddle and water, mean
velocity gradient and detention time.

Dynamic viscosity can be taken as 1-31 x 10™* m%/sec at temperature of
10°C.
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