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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 § are compulsory and out of the remaining, THREE are 1o be atiempted 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
Jor 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 prowded 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 shall
be counted even if attempted parily. Any page or portion of the page left blank in the answer book must
be clearly struck off.
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Q. 1(a)

Q. 1%

Q. 1{c)

Q. 1(d)
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SECTION—A
Fod. e @ @ A A ¥ 1S : 456-2000 F F weTE Ry M F ? WO,
feerte @ FeRfre ¥ e sared | -

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

between Repair, Restoration and Rehabilitation. - 10

o W e gl A a B A ol gl w weed v ARA | T T
T 7R fewmeT TRy 65 Rt He, e e 0.36 7 TRAR Fa 258 @ @, 99
et ¥ ¥ wwe @ qf o woed w g @ wen S

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 km/hr. Assume coefficient of friction as 0.36 and Reaction

‘Time as 2.5 sec. . _ 10

Wm%ﬁw%ﬁﬁaﬁ%?@mﬁﬁwﬁﬁmﬁﬂm
40041, @ 250 7. ¥ 1 AR s W G 15 m? B Preew Frafie e @ 8,

g g ¥ fet ol AR e o et § e gl A et aRga %

qr o R ? v wEr % R avet-atee oRgEa s A

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

iﬁ_%wﬁ'ﬁ,mﬁaﬁﬁ?ﬁmﬁwﬁﬁﬁzaﬁr@lﬁz’rﬁﬁwﬁm
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0.029 . 3 7 | |

Differentiate between Single Slip and Double Slip in Rails. If the tread diameter on both,
the rails is 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) FrFfaitie a1 BY ATad sw wATEY X wewr Iy & Fitaw ue Twisy | o9
Hibma 2g wREeT et W@ owed wie W@ AR

[ETICEIL] wafy () THadT FREATT
A 5 —
B 3 A
C 3 A, B, F
D 7 C, L
E 7 D, G, H
F 2 A
G 2 F
H 3 G L
K 6 A
L 3 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

A 5 —

B 3 A

C 3 A B F
D 7 C,L
E 7 D, G H
F 2 A

G 2 F

H 3 G L
K 6 A

L 3 F, K
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Q. 2(a) e s w e sdsl e fewfnt ffed o

() I wF

(i) ge®e IHTH

(i) sT0a P

Wri;[e short notes on the following :
(i) Acid Attack

(ii) Sulphate Attack

(it1) Alkali Attack

on cement concrete. ' 15

Q. 2(b) T afest g 15 ¥ vﬁ%?ﬁhaﬁﬂt%ﬁﬂﬁgmgﬂ‘waﬁﬁ—mw
_qﬁm I
'(i) dfre Fhe w1 FARFE T ;2.1 x 103 kycmz
kii) diive ®wlc &g e U : 013
(i) & IS uﬁrfaﬁm y T ;3.0 kg/cﬁiz w 7.5 kg/em?.
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/em?
(ii} Poisson’s Ratio for Cement Concrete : 0.13
(m) Modulus of Subgrade Reactlon 3. 0 kg/em? and 7.5 kg/cm ' 15
Q. 2(c) ﬂ?ﬁlﬂ%mim% greRe B, T fawoum %H’ﬁrﬁqﬁvﬁﬁaﬁﬁﬁllﬂﬁﬁr
| ' 1:2:4@%%%%@%@%,%@@2(ﬁf%ﬁaﬁ)aﬁw
T @R A @ 1At W e # dEr T ¥ 20 x 10 x 10 79 Hi ferdt b
#) grwEq ey T gewied @ R ow ff w Ao Ak
Staté 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
iof 1 : 2 : 4 proportion. Also calculate the no. of bricks required of size 20 x 10 x 10 for
constructing 1 m? of Brick Masonry wall. Explain any one method of Building Valuation.-
' ' | ' 20
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Q. 3(a) T = ¥z F Ruwad T § ? adw Aee aRE P aun W @ s T A
el WA ¥ FE-fre when W smavasar @l geemed |

What are the qualities of a good Brick ? Explain the tests to be conducted to judge the
quality of a Brick as per 1.S. Code. 15

Q. 3(b) TF ¥R ured ad wHA (") ¥ wwnd @ Rewm P v ¥
AB = 320 m, BC = 440 m, CD = 390 m, DA =5138m
AB =N 45°15'E, BC =S 71°30'E, CD =S 30°15'W, DA =N 66°44' W

IHA ® AR B ARHAT P |
The length and Bearings of a four sided traverse are as follows :
AB = 320 m, BC = 440 m, CD = 390 m, DA =5138m -
AB =N 45°15'E, BC =S 71°30'E, CD =8 30°15'W, DA =N 66°44' W
Calculate the Area of the Traverse. 15

Q. 3(c) T FHfeew IR g7 Ffeen ¥ g aard 1 M7 w0 A T @ A7 Ffew e ¥y
g C-AA #1 e #ifd, safk R w3 wenl 35 W m i wer §

ETY WS (cm) C-w
Refag #9e 10 60
e mﬂiﬁ 10 IEY 20 225
EER el 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

Q. 4(a)

C.DNN.EJTB

frratr & wE T & ? e 9w A R Rt &1 avis SRR

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

below :
Materials Thicimess (cm) C-value
Bituminous Concrete 10 60
Cement Treated Base 20 225
Gravel Sub-base 10 15 20

15



Q. 4(b) Wiﬁwwwﬁw%wﬁwﬁlmﬁmﬁmaﬁwﬁaﬂwﬁﬁml

Q. 4(c)

C-DINN.EJ38

(i) &8 I3 (ITRde)
(iv)y gAY FY e

~(ili) Super-elevation

T TG A B A & (@) F, Eﬁ?lOOﬁ?ﬁ/ﬁiﬁiaﬁmﬁﬁﬁﬁﬂ

aaw%%gﬁmaﬁrvﬁwaﬁﬁﬁ
(i) 9% &1 FFag | C
(i) @ =1 feah

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 :
() Radius of curvature

(i) . Degrees of curvature

(iv) Length of Transition. N ! 20
A frgal % T @ R 3w 4 FOR F 650 m TF 250 m 2, 250 mm B W

T T Nt R, ﬁr%m%mZ?OOmﬁmmqreﬁniamfmm

W RER ¢ @ 8 97 wewdin wmen e frefifes

fag wrevars v s
X {em) Y (em)
H - +3.65 + 2.54
- 2.5 +5.59

mﬂ%@wﬁmmﬁmﬁwaﬁml

:Two points A and B having_elevation of 650 m and 250 m respéctively 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 :

Point Photographic Coordinates
X (cm) Y (cm)
A . 4365  +2.54
B  _ 225 +5.59
Determine the length of the ground line AB. ; . 15
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Q. 5(a)

Q. 5(b)

Q. 5(¢)

Q. 5(d)

C.DIN.N.EJT8

WRE—A
SECTION—B

wmmhfﬁ%?ﬁ%aﬁmwwoﬁ%ammmaﬁ@
48 Bt 21 wroew A TH F Al o s g e yew ¥ fean o Ry
ST FIW #HAT 0.26 m¥/sec A1) wfaw F W 9T eAEm F 9@ 0.365 m¥/sec F
ﬁwmﬁﬁlwmwﬁ@mmgwmﬁmﬁ
ﬁw@mmﬁmwmwnwm%mwmmm
o |

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

@ M B W R oaw 30°C W oFwmA (vegdc) w3 W s fad
110 mg/l 94 g3t T R A ofw BT W 2000 W AN T ARY| 2000 T
K, =017 &1 %1 2

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

g G P AR w ) Ay gl B wffew i eEd qEdm ¥ww T gwmE)
woHa A

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

Human healith. : 10

T ® yaEed (ARAEA) & wed ¥ emor-saale o ¥ ww Fw gwew ¥ 7
ST @Y A, AHAT-dEE A d Su-ewar @ gra $9 frafRe & o wwdt 27

- What do you understand by Capacity-lnﬂow Ratio in 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(e) W?@@Wﬁmﬁ@?m%ﬁﬁ%%ﬁ$ﬁﬁﬂ%%ﬂuﬁ

Q. 6(a)

C.DRNNLIHE ' 8

ﬁwaﬂmmﬁaéla‘rﬁwmﬁﬂﬁ{ﬁsoﬁr 2 @ IR o waEl @

I 0SH. B, B Aoy Wy A X 2w T 1092 @ 0y v o B AR S

WH ST FW A 2 mm @), Wew R wEw 038 W qekE we (FRTAf
fagafdt) (v) = 0.01 cm?/sec &1 T -

(i) TR wWR W R e @ Aw e

(i) vaE w1 Rafes dan

@ A |

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 Coefficient of Permeability and Intrinsic Permeability of Aquifer.
(ii) The Reynolds Number of the flow. ' | 10

@@?Wﬁﬂ.ﬁfﬂ'ﬁlﬁaﬁﬁﬂ?—ﬁﬁmﬁHWW:

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

I (10° x m¥) | 250 650 1000 1250 1500 ‘| 1800

T Roed Rredr fF #eC &1 0@ 60.00m W 2 ¥ § o & Prew A w w1 oEwew
Q=15 H¥? g1 witar w1 when & wfh ‘H’ Ruerd ez @ wreft A Fe 8 o

W ¥ Swm w0 ¥ O g-d [S+%Jﬁﬁmﬁﬁa&ﬁmmwm

2
6 H2 ahfemr

A Small Reservoir has the following Storage-Elevation relationship :

Elevation (m) 55.00 58.00 60.00 61.00 62.00 63.00

| Storage (10° x m?) 250 650 1000 1250 1500 1800

A spillway provided with its crest at elevation 60.00 m has the discharge relationship as
Q =15 H¥2, where ‘H’ is the head of water over the spillway crest. Develop an Elevation

At ‘ :
v/s Storage [S‘F‘Qa—) relationship to be used for Reservoir Routing. Take

At = 6 Hrs. _ 7 . : , 15
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Q. 6(b)

Q. 6(c)

iy ufd wrt W AT ¥ oy T ogweR € 7 3@ fw were W BRw s wear £ 0
T 8 W SAEen yRews Pre qfol ¥ ke 2

asf 1970 1980 1990 2000 2010

EREICH 15000 20000 24500 29500 32500

W & A o T A 2040 ¥ ek Tl P S0, T g s@ad T
Ferd F X e, fafe gru A wmed

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 :

YEAR 1970 1980 1990 2000 2010

POPULATION 15000 20000 24500 29500 32500 .

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

Preafafea sies) @ Rl w anaifa & ase &1 Rags #fw
(i) = 25 cumecs

(i) BT 1.1

(i) ool @ : 1/2Hto 1V

¥ 2 TTd IR W W T wEA A g AR

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

(i) Discharge : 25 cumecs

" (i) Lacey’s silt factor : 1.1

Q. 7(a)

Q. 7(b)

C.DPNN.EJTB 9

(iii} Side slopes : /2 Hto 1 V

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

At @ e ¥ ARQeA A oA, fsd, @A, i, oldfE W wies @
HTAT ® Wed W ufHd PR

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

4.5 MLD W & W ¥ @@ g@ o1, e w0 Rarga AR g e e 9T
FT A |

Design a Rapid Sand Filter unit for 4.5 MLD, with all its principal components. 15



Q. 7(c) T T dig A dafew N ¥ 9w wn w7 @ R s e AR

Q. 8(a)

C.DIRNN.EJTB

T MR AR TF R 3 A e Al | P diwsT B oamar

LT P T gL W Ted A R A fee & o Al
() @ F M W RL.: 1250 m -

(ii) H.FL. %1 R.L.: 1280 m

(iii) dte wed = e w24

(iv) =g v ¥ g g giewd ;1200 kN/m?.

" What is Elementary Profile for a Gravity Dam ? Discﬁss 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

(i) RL. of HFL. : 1280 m

(iii) Specific Gravity of Masonry : 2.4
(iv) Safe Compressive Stress for Dam Material : 1200 kN/m?. _ 20

Prerfifem a3 T e @ e dahs B ¥
(@) T A A : 30%

(i) T e B 11%

(iii) T&T H1 WS : 1300 kg/m?

C(iv) 8 AT H w1 : 700 mm

(v)W%ﬁlﬁHﬁﬁﬁWwW 12 mm

_Wﬁmuﬂqﬁ%gmwm%mqawﬁwﬁg%w

%25%%mﬂﬁﬁmmﬁﬁ|@ﬁaﬁﬁm§%mﬁmaﬁﬁﬁl
The following data pertains to the healthy growth of a Crop :

(i) Field capacity of soil : 30%

(i) Permanent wilting percentage : 11%

(iii) Density of soil : 1300 kg/m?

@iv) Effectiﬁe Depth of Root Zone : 700 mm

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

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

Y
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Q. 8(b) TF ARG T 2F A wwnd 300, o€ 9 ¥ ww wH g@ H WS 4 21

Q. 8(c)

C. DN 0. EJT8

5 ¥ ot 9 99 9 Wew 3.5 MLD 21 wufhe afzafs @ fAE 130 me/t &
=T g W AT 150 mg/l 2| AR @A T ¥ MLSS &1 wiw 1800 mg/ & @

(i) #aF A kg/Ha-m |
(i) F/M U

(iil) aTET BIct

(iv) &1 3y

T e |

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/l and
suspended load of 150 mg/l. The MLSS concentration in the Aeration Tank is
1800 mg//. Calculate :

(i) BOD Loading in kg/Ha-m

(i) F/M Ratio

(iii) Aeration Period

(iv) Sludge Age. : 20

ot e F7 afiER gared | 39 oRRaRed & avfy ARE Rl gaefid S99 TR
a1 §FT IR F R B oAe B o 81 9e RRufqut @9 Ivew o @ 2w
aet W o # shkw RuRdl o Pl sl 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
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