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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.

Question Nos. 1 and S are compulsory and out of the remaining, THREE are 1o 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.

Attempis of questions shall be counted in chronological order. Unless struck off, attempt of a question shalf

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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CUS—H

SECTION—A

oy

Q. 1(a) = TUETT B FHE B FTA TG IS : 456-2000 ¥ s "EF Ru U B 7 WO,
feene g fefiifrls & sFat Jqrsy | .

What are the standards given in IS : 456-2000 to produce good quality concrete ? Distinguish

between Repair, Restoration and Rehabilitation. 10

Q. 1(b) T Tl g A P A g o wwe AR T
w afz e TR 65 Rt /der, i qorw 0.36 @ R w25 R & @, W
gaart gq ‘3s Wge W@ W W@ “Fegadt gel g’ W AOAT Hiferd |

Explain the significance of Stopping Sight Distance and overtaking Sight Distance. Calculate
the values of Head Light Sight Distance and Intermediate Sight Distance for a Highway
with a Design Speed of 65 Lm/hr. Assume coefficient of friction as 0.36 and Reaction

Time as 2.5 sec. . | 10

Q. 1(c) w%ﬂam%waﬁw%ﬁaﬁwﬁ%?@wﬁwaﬁaﬁmmmﬁ
400§ W 250 . 21 7R wEa W A 15 m? H e Praffe R @ g qw
e e H Frad sl A & A o @R @ a ol A freeft shgad o
oTqT ST IRy 7 uedd o ® frg sTe-aiee ofegad ae wne |

How an area is measured using Planimeter ? A rectangle has sides approximately 400 m
and 250 m. If the Area is to be determined to the nearest 15 m?, what will be the

maximum error permitted in each line and to what accuracy should the lines be measured ?

Assume equal precision ratio for each length. , 10

Q. 1(d) iﬁ_%mﬁﬁ',Qwﬁaﬁaﬁtﬁaﬁfwﬁﬁﬁﬁﬁaﬁ@|uﬁﬂﬁﬁw§3m
e B @ T 9D @ g cuisy f Rew &1 AW ww o R g B ey e
0.029 . 8 1 )

Differentiatc between Single Slip and Double Slip in Rails. If the tread diameter on both

the rails 1s the same, then show that the slip is about 0.029 m. per degree of Central angle

for Broad Gauge (B.G.). ' ' 10
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Q. I(e) MfTd sRASAT g Acad e s915d R weaT wafy @ wifas ua Torisd | 99w
gisme g qi@SHT Hafy @ gda wlie Iw SR .

EZICTCIR] wafe () [Ead] FEFATT
A 5 | —
B 3 A
C 3 A, B, F _
D 7 _ CL |
| E 7 D, G, H |
| F ' , A
G : j :
| H 3 g
K 6 1 A
L 3 B F, K

Draw the network for the following Project and indicate the event times and Critical Path.

Also find the Project Duration and Total Float for all Activities :

Activity Duration (Days) * Preceding Activities
5 | —
3 A
3 | A, B, F
7 : C, L
7 . D, G H
2 I A
2 F
3 G, L
6 A |
3 F, K o 10
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Q. 2(a)

Eﬂ'ﬁ?‘c’%ﬁdq‘{ﬁ‘ﬁrﬁqﬁ Y feaftmt falke®
5(11) gy ¥2F

(ii) "ehe 3ICH

(ii) T wE

Wriie short notes on the following :
(i) Acid Attack

(i) Sulphate Attack

(i11) Alkali Attack

on cement concrete. | 15

Q. 2(b) ﬁﬁaﬂﬁmw@ﬁf M AT dde & KA agaﬁ%gﬁmﬁﬁ—mm

Q. 2(¢)

C-DRN-N-EJFB 4

H|<ch¢1r1 CAIC D

(1) ire $FHc F Jaargda TOF : 2.1 x 10° kg/cm

h.-'n e,

(11) g wdle €7 tﬁ"{ﬂﬁ T : 0.13

(iii) ¥ U WAk FOPOF ;3.0 kg/cm2 T& 7.5 kglem?.

Compute the Radius of Relative Stiffness of 15 cm thick cement concrete pavement from

the following data :
(i) Modulus of Elasticity of Cement Concrete : 2.1 x 10 kg/cm?
(i1) Poisson’s Ratio for Cement Concrete - 0.13

(iii) Modulus of Subgrade Reaction : 3.0 kg/cm? and 7.5 ke/cm?. | | 15

Gl A § g ¥, T Rweer $ eed @ wRmRa @R 1w A
L2 4 9 = e Fe w3 g dier, X0 ot (R Brm) A e
W AR we @ pat AW e A daR w &g 20 x 10 x 10 719 F feal e
# rawEar B W9 ouEd @l fRd TF A # JU HINA |

State the significance of ‘Rate Analysis’ in Estimating and Costing of Buildings. Calculate

the quantities of Cement, Sand and Coarse Aggregate for preparing 1 cu.m of concrete

of 1 : 2 : 4 proportion. Also calculate the no. of bricks required of size 20 x 10 x 10 f0r_

constructing 1 m? of Brick Masonry wall. Explain any one method of Building Valuation.

20
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Q. 3(a) T = z¢ o fagmad a7 g ? 9dw wHe dfRRA oW W TE I ST #
oEdl WA 2 fha-fed e @ smEwmea il quwmEd

What are the qualities of a good Brick ? Explain the tests to be conducted to judge the

quality of a Brick as per [.S. Code. 15
Q. 3(b) UH ¥R Ud 4t 4FA (¢rad) H wwrg W@ Rewmy e e ¥
AB = 320 m, BC = 440 m, CD = 390 m, DA =5138m

AB = N 45°15'E, BC =S 71°3(0' E, CD =S 30°15' W, DA = N 66°44' W
THH & AR PT TRPAT DY |

The length and Bearings of a four sided traverse are as follows :
AB = 320 m, BC = 440 m, CD = 390 m, DA = 35138 m
AB =N 45°15'E, BC =S8 71°30"E, CD =S8 30°15'W, DA =N 66°44' W

Calculate the Area of the Traverse. 15

Q. 3(c) T FeH I 32 Ffeew # Pt oy 9 & § . w T Few W ¥
g C-AM &1 e Ry, wEfd (AT @ & wenf 3 cam fre gor §

AT $die
g guailRa s 20 225 |
TR 99 99 ' 10 15 |

Differentiate between Flexible Pavement and Rigid Pavement. Calculate the equivalent
C-value of a three layered Flexible Pavement Section having individual C-values as given

below :
Materials Thic.kr-le;;-((:_r:?_—_ "_C-value |
Bituminous Concrete 10 60

| Cement Treated Base | 20 225

| Gravel Sub-base 10 15 20

Q. 4(a) Rt & wad 71 & ? fomw Y wwE & R Rftwt = aviv il

What is ‘Seasoning of Timber’ ? Discuss the different methods of seasoning of timber.
15

C. DRNN.EJIB 5,


https://prepp.in/

www.prepp.in

Q. 4(b) T W@ Y W T & g sy | TR R aqﬁﬂﬁrmmﬁwﬁﬁwﬁ@l

Q. 4(c)

C.DIN-N.CJF

(i) TEE FarT (e
(iv) GFHUT FY gEETS |

(iii) Super-elevation

T W AT F O @A () ¥ R 100 A B e A A 4T

Id §94 8d, T @1 ol AR |
(i) % & o S |
(ii) 3% & fguf

State the functions of sleepers in a Railway Track. Enlist the materials used for sleepers.

For a Broad Gauge (B.G.) track in Transition zone, in order to allow locomotives with a

maximum permissible speed of 100 km/hr, calculate

(i) Radius of curvature

(ii) Degrees of curvature

(iv) Length of Transition. € 20
q forgall 7 R @ R 3zw @ S e 650 m T 250 m 2, 250 mm W B

T A FH R, MY JTA F FW 2700 m A I FAE W o 1wl R

R Red ¥ @ 81 9T wewie wamds fifws e ¥
g

qa8 UX @ g # oFars F1 Lyt SR

. Two pbints A and B having elevation of 650 m and 250 m respectivcly above datum,

appear on a vertical photograph obtained with a camera of focal length of 250 mm and

flying altitude of 2700 m above datum. Their correlated photographic coordinates are as
follows

Determine the length of the ground line AB. ! . 15
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SECTION—B

Q. 5(a) U qﬁmﬁﬁmﬁm?ﬁa}aﬁmwwoﬁr.%ammﬁﬂaﬁ@
48 Bl By ¥ oa w1 Pty e mrewers @ F UG Bq o Ry
ST WCW AT 0.26 mi/sec ft | wfdwr A 99 yTw sWAT Y @@ 0.365 mi/sec FEI
P NATHAT HEGH F ML | w49 A W A TF AR TMEIATRT JUH 91T & T §
[IeTHe I¥ F@ M F Fota fomn w1 qot aRdl @ @ w wwd F TR
A |

el Bn Al . alm

Ll B R i

The difference between the level of catchment and a Service Reservoir is 150 m and the
distance between them is 48 km. The Reservoir was originally constructed by a single
pipeline designed to carry 0.26 m3/sec. It was later found necessary to increase the supply
to 0.365 m?/sec and it was decided to lay another pipeline of same diameter along the

first part of the length and cross connected. Calculate the diameters of the pipes and the

length of second pipé. 10

Q.5(b) T #¥3w # wH A @& 30°C W FeAwH (FFgET) X T Ig@ @M
110 mg/l <1 21 56 a9 & v R & 20°C W A w9 DRA | 20°C TX
K, =019 91 @& 2|

The BOD of a sewage incubated for one day at 30°C has been found to be 110 mg/{. What
will be the 5 days 20°C BOD ? Assume K, = 0.1 at 20°C. | 10

Q. 5(c) a1 o H gt AR Ty wguwt B FfEw @ T 7w Yeq w gaE
o 9a i |

Define Air Pollution. Discuss the classification of Air Pollutants and effect of them on

Human health. - 10

Q. 5(d) woe & sared (AH2w) & wed ¥ emo-sidale oum ¥ 3w Fwm gwe § 2
AR HI MG, HHA-IqAlE AU Tl SU-HAT ® gra dY Praffd % o gad 20
- What do you understand by Capacity-lnﬂow Ratio 1n regard to Reservoir Sedimentation ?

How life of a Reservoir is determined from C/I Ratio and Trap Efficiency ? 10
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Q. 5(¢) ﬁ‘ﬂ’—rsggehaﬁ?ﬁuwﬁmﬁwém%ﬁﬁmaﬁaﬁa}ﬁﬂﬁwﬁéwm

Q. 6(a)

C.DRNNEJIB ' 3

FIAAT 0.5 B, 3 A NI FF ¥ 2 A 10" F MY g9 0@ 21 AR wow

SHT & WS 31 DX e Y R o S0 2w o sl wed @ oo

X A NFA FU AT 2 mm B, AET N qEwa 0.3 8 W@ Yo wrar (FrEaafes

TagSIAA) (L) = 0.01 cmsec @1 @
(i) SeEE! WX w1 RgT e w39 ReA

(i) a8 = RATes da
Fd Ao |

A field test for permeability consists in observing the time required for a tracer to travel
between two observation wells. The tracer was found to take 10 hrs. to travel between
two wells 50 m. apart when the difference in water surface elevation in them was 0.5 m.

The mean particle size of the Aquifer was 2 mm and the porosity of the medium is 0.3.

If the kinematic viscosity ‘v’ = 0.01 cm?/sec, estimate :

(1) The Coeflicient of Permeability and Intrinsic Permeability of Aquifer.
(i1) The Reynolds Number of the flow. - 10

Th Bl TarRy & Aefafed 99g9-9d «@¢ 989 g7 a7

61.00 62.00 | 63.00

1250 | 1500 | 1800

uh Rued Reaed & #c2 F1 00 60.00m TR 2 7 § oAl & HF® N X &1 gy
Q=15H3’2§m?:9ﬁﬂ1vn gl ¢ Jed CH Ruds $te 1 oA # FTR B Tanw

T H IUMT FIA B Th IrA94-999 (S*‘sz] oF gleamed HINT | At T T
6 G2 ofifed |

A Small Reservoir has the following Storage-Elevation relationship :

Elevation (m) - 55.00 | 58.00 | 60.00 | 61.00 | 62.00 | 63.00

Storage (103 x m?) 250 | 650 1000 1250 1500 1800
| I i

A spillway provided with its crest at elevation 60.00 m has the discharge relationship as

Q = 15 H*"?, where ‘H’ is the head of water over the spillway crest. Develop an Elevation
' Q.At '
2
= 6 Hrs. | - | 15

v/s Storage (S+ J relationship to be used for Reservoir Routing. Take

% K
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Q. 6(b)

Q. 6(c)

Q. 7(a)

Q. 7(b)

C. DN N.EJTB

i <ofeq ot & "MW ¥ ag Fur ghId ¥ 7 3@ e were wa o oo wear & 7
Th &7 A wg@ gens e gl § afeg 2

20001 29500 | 32500

a7 A aE@n #1 oad 2040 ¥ il sgiad, s SQad, dedl g8 sed au
Tl w1 T Herl, i g agE ey

What do you mean by the term Per Capita Demand ? How is it estimated ? The population
of a locality as obtained from Census record is as follows :

! S,

YEAR 1970 1980 1990 2000 2010
(Wi | um | FUEln
POPULATION | 15000 | 20000 | 24500 32500

Estimate the population of the locality in 2040 by Arithmetic Increase, Geometrical Increase,
Incremental Increase and Rate of Decrease Methods. 20

Preafafed siest @ of Rl W s & 983 &1 fSaga dikw
(i) =W 25 cumecs

6ty e 5 1l

(iii) 9red & : 12 Hto 1 V

o # gred AR W @R AR FEA’ W ogedd aifo |

Design an Alluvial Channel based on Lacey’s theory from the following data :

(1) Discharge : 25 cumecs
(i1} Lacey’s silt factor : 1.1
(111) Side slopes : 1/2 Hto 1 V

Derive the Lacey’s Waterway and Regime Scour Depth Formulae. 15

ft & U ® ARG A oAEn, S, fAL, S, JETE W rREs
HAl & Hocd &l dfdd Hifod ¢

Discuss the significance of Nitrogen Content, BOD, COD, DO, Arsenic and Fluoride 1n
Water Quality. 15

4.5 MLD 9=t # Amn 3 Wb @ a1 feex &1 R A qur @ e 9Tt
$ AT |

Design a Rapid Sand Filter unit for 4.5 MLD, with all its principal components. 15
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Q. 7(c) UF &ed sy A Fmlaw WrEEd ¥ a9 @ g § 7 ‘{Hﬂﬁm R wal i |

THH MR AR U3 giEel gq AE FeoeA wifd ) Prafifed sest ® g W

T F T U R q19 A HEBI ‘;l’rth‘l%ﬁ il fSomeT
() Wg F e FORL.: 1250 m

(11) H.F.L. &Il R.L. : 1280 m

(iii) Fg "qrd # MU uecd ;2.4

(iv) a"'r”%_x qqY gq e s ;ri%aa . 1200 kN/m?.

- What 1s Elementary Proﬁlc for a Gravity Dam ? Discuss its shape and derive the expressions

for its Base width and stresses in it. Design the Practical Profile of a Gravity Dam of

Stone Masonry from the following data :
(i) R.L. of Base of Dam : 1250 m

(ii) R.L. of HEL. : 1280 m

(111) Specific Gravity of Masonry : 2.4

(iv) Safe Compressive Stress for Dam Material : 1200 kN/m?. | 20

Q. 8(a) Preafofea sies @ waa o @ 90 oY €

C. DINN.EJTB

(1) I« HoHT a:ﬂ:I'ﬂT 30%
(i) 'R F@aAE f§eg o 11%
(iti) F&1 F wc3 : 1300 kg/m’

L(lv)Gﬁ; T W g TS : 700 mm

(V)W'H}WWWWWW'Ime |
Wﬁ@?ﬂﬂjﬁﬁgsqweﬂﬁaﬂh@rﬁm@wﬁummwﬁﬁ%m

.ﬁ}ZS%ﬁWﬁaﬁTﬁT‘%ﬁI@Hﬁw*&rd{lﬂﬁmﬂﬁ’ﬁﬁﬁl

The following data pertains to the healthy growth of a Crop :

(i) Field capacity of soil : 30%

(ii) Permanent wilting percentage : 11%

(iii) Density of soil : 1300 kg/m’

(1v) Effectiﬁc Depth of Root Zone : 700 mm

(v) Daily consumptive use of water for the given crop : 12 mm

For healthy growth, moisture content must not fall below 25% of Water holding Capacity
between the Field Capacity and the Permanent Wilting Point. Determine the Watering

| Interval in days. | 15
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Q. 8(b) TF IANT wiwr ¥F # o 30 A, e oW ¥ qw WA TW A MR 4L B

Q. 8(c)

C. DINN-EJTB

FF ¥ 3 A €99 7 AT 3.5 MLD 21 g aRRefa # @Sl 130 my/l 3 oa

qR3T S F AT 150 mg/l B | AR F@A g F MLSS & "igar 1800 mg/l & T -

(i) #ANF. AT kg/Ha-m ¥
Gi) F/M ST
(iii) ST F

(1v) et ity

ST I |

An Activated Sludge Tank is 30 m long, 9 m wide and has liquid depth of 4 m. The
influent sewage flow rate is 3.5 MLD. The primary effluent has BOD of 130 mg/! and
suspended load of 150 mg/l. The MLSS concentration in the Aeration Tank 1is

1800 mg/!. Calculate :

(i) BOD Loading in kg/Ha-m
(i) F/M Ratio

(ii1) Aeration Period

(iv) Sludge Age. - 20

ol eFE F1 A garey | 39 gRRufE w1 avir fife Red gemiad 99 T

mwzwaﬁﬁawuuﬁﬁmﬁmm%l%qﬁwwgﬂmaﬁqﬁéa
arer T 9% #1 gnfea Rufadl gx fysit s @ 2

Give the classification of Energy Dissipators. State the situations in which Hydraulic

Jump Type and Bucket Type Dissipators are recommended based on relative positions of

Jump Height Curve and Tail Water Rating Curve. | 15

e
*_


https://prepp.in/

