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CIVIL ENGINEERING
Paper 11

Time Allowed : Three Hours| | Maximum Marks : 300

INSTRUCTIONS

: - Each question is printed both in Hindi and in
English.
Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.
Candidates should attempt Question Nos. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

The number of marks carried by each
question is indicated at the end of the

question.
Notations/terms used have their wusual
. meanings, unless otherwise indicated.

If any data is considered insufficient, assume
suitable value and indicate the same clearly.

Provide diagrams in - the answer-book
wherever necessary.
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Section ‘A’

1. Answer any five out of the following : 5x12=60

(@ @)

(i1)

What 1s ‘pointing’ ? Mention any four
methods of pointing. 6

Explain in detail the need and procedure
for conducting water absorption test for

‘coarse aggregate to be used in cement

concrete. , 6

(b) Write short notes on any three of the following
construction equipment :

(1)

(i1)

(iii)

(iv)

© (@

(i)

@ O

(1)

C-DTN-J-DFB

Clamshell
Hoe
Tower Crane

Trenching machine 12

Briefly discuss the Fulkerson rule of

numbering events in a Network. 6
What is the difference between CPM and
PERT in network analysis ? 6

Draw a neat labelled sketch with dimen-
sions showing the cross-section of a
Broad gauge track for double line with
electric-traction. 6

What is the intended purpose of rail ?
List any ten requirements to serve the
intended purpose of a rail. 6

2 (Contd.)
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T ‘w
1. Featafaad 3 i ot srsadivg . 5x12=60
(F) (i) a9 F|1 & A4 FE off IR TT FA &
faferay =t sa | 6
(i) ©He SfHz a E & 9 § AHare Jie
firema oz 8 SAETer STer SAFRTSor qXeEror
£ Iraegwar 7 gfear afrarR TwaAd |
. -
(@) e Fafor suee & & Rl a9 Roaoit
ford .
(i) FAAAT
(ii) Wi/li?ﬁﬁ(@)
(1i1) ZTaT &
(iv) @t Asie | 12

() () ST A HEARN & Gegied & FAhLEd
o gz g8 7 fae= 1| 6

(i) CPM 3R PERT SiTef faneiwoi # sie< #an
®? 6

(7) () forera gandor & & Q) @Al a6t BG 92
¥ qf=oe &1 famet & g T amfea

@r=y 9+ | 6

(i) T T IS ¥ T & 7 I & IS 39T

FT AT aret feal a9 ATagharsl hr

g4 &9 | 6

C-DTN-J-DFB 3 (Contd.)
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e) ()
1.
; (i1)
@)
(i1)
2. (@ @)
(ii)
(b) (1)
(i1)
C-DTN-J-DFB

Explain any six salient features of
Nagpur Road Plan. - " 6

List the eight factdks which control the
conventional methods of preliminary
survey. Explain any two in detail. 6

List the ten precautions to be taken in -

Theodolite observations. 5

With a neat labelled diagram, classify the
satellites depending upon the inclination
of the orbital plane with the earth’s
equatorial plane. 7

What are the functions and limitations of
Break even analysis ? _ 10

Discuss any five basic parts of paint used
in building construction. 10

What are the five different types of
plasters and indicate the purpose(s) of
plastering for Civil Engineering struc-
tures ? 10

List the factors which affect the selection
and use of crane in construction activity.
10

4 (Contd.)
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(¥) () TR #F @@= &t FE N T THE
fasrwamd egsear & gwHEE | 6

(i) Ry adgor &t g &GEt =t
frafEa Faae 9 st f gt a9
I & FE I gfawmr g | 6

(F) () e g §F &t SRaEeT em
Hjarmﬁﬁ?ﬁﬂﬁraﬂﬁl 5

(i) U 9TF A6 ARG &, FErT T T
gzt & frefig awas & smafa & go
IUUET T IR FL | 7

2. (F) (i) F-u7 favemor & gard 3k afedmmg ==

g7 10

(i) wa fFmfor & S saTe 92 & #r ot

e AT 9T faa=e &l 10

(&) (i) srewr-sre 9= wifa & e | € @k

fafaer s=ifAad d==mET a1 =@ &9
&1 I FaH | 10

(i) fewfor ferareres & 39 & awor 7 I9ghT Fr
THTES FAATer Tt dif g 9 | 10

C-DTN-J-DFB 5 ~ (Contd.)
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(c) (i) The speed of overtaking and overtaken
vehicles are 80 km/h and 40 km/h
respectively on a two way traffic road.
If the acceleration of overtaking vehicle

is 1 m/s?
I. calculate safe overtaking sight
distance.

II. mention the minimum length of
~ overtaking zone and
III. draw a neat labelled sketch of the
overtaking zone and show the
positions of the sign posts.

* (Overtaking zone ahead)
* (End of overtaking zone ahead)

Assume reaction time of driver as 2 sec.
_ 10°
(i1) A vertical summit curve is to be designed
when two grades +g5 and —=& meet on a
highway. The stopping sight distance and
overtaking sight distance required are
200 m and 650 m respectively. But due to
site conditions the ‘length of vertical
curve has to be restricted to a maximum
value of 500 m if possible. Calculate the
length of summit curve needed to fulfil
the requirements of

I. Stopping sight distance
IE. Overtaking sight distance or

at least intermediate sight distance
and discuss the results. 10

C-DTN-J-DFB 6 (Contd.)
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/

() () = & e aamw g w® oW e
AT T fUes sHEe aeAr f 9
ST 80 km/h 3K 40 km/h ¥ | afg s
Frerema IR FT T 1 m/s2 @ ar

I geet gfasor i sma &K |
. gfqwmor &5 it Jgaaw &=rs &
Ioord TR |
1. 9fdsaor &= &1 a6 3ifea ar o
©oEE AR sEw fAw €2 F e
fEam | :
o (gfasmor &= 3m)
o (ufdmor &= &7 safaw 3my)
e &1 IfafFaT 99 =2 sec A& | 10
(i) FETATT 9 FEl +g5 AR — 5 F a1 foea
£ et s Fwhx e aw &1 e
AT @ | ot axfedt st afcsror sxfgd
FHIM: 200 m X 650 m B | afFT @«
safeafy & s FwAfaR g fir T =T,
gfg gvra & aT, &1 sfesras 919 500 m |
sfere &l <@ ST gear | SrEar & e

q FeATaR aF &l JFars AT W
L. facmT s
1. gfaswor aefedt
ar FH 8§ FH AeEadr gugd WK

gfcormay o 3= &3 | 10

C-DTN-J-DFB 7 (Contd.)
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3. (a) A construction machine costs Rs. 50,000/- and
has an expected life of 5 years and salvage
value of Rs.7000/-. It is expected to work
2000 hours in a year. Find out the yearly

depreciation for the machine using sinking

fund method. Assume that the deposits draw
interest @ 12% per annum. 20

(b) (@)

(i1)

(111)

C-DTN-J-DFB

Determine the elevation of the top of a
chimney from the observations given
below :

Station Reading Angle of
on BM elevation

A 2-870 28°42’

B 3-750 18°06"

The top of chimney and the stations
A and B are in the same vertical plane.
AB is 100 m. If the RL of the BM is
100-000, determine the elevation of the
top of the chimney. 5

Write the procedure of construction
of simple curve when both the points
of commencement and tangency are
inaccessible. 10

With a neatlabelled sketch define
I. Angle of deflection
II. Point of commencement.
III. Long chord
IV. Tangent distance 5

8 (Contd.)
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3. (F) uw fwfor weftm &t @ & 50,000/ 2 &R

IEHT TATRNE SaqFTe 5 9l € a9ar Arfag
T AT =%, 7000/- | TN @ R ag A H
2000 "U2 &1 FHar | Fag e Ofa s gam
T T AT TAZE A < | T8 7 o 6

THRTST 9% 12% T 2 & arftes sarer faear 2 |

20
(@ ) Fﬁ%ﬁﬁﬁmﬁﬁnﬁ%ﬁmﬁ’mﬁ
AT 2 :
=T qTEATE FeATH T
BM q< ZHToT
A 2-870 28°42°
B 3.750 18°06’

et @1 i 7 &3\ A 3R B U @
FEATYL 92f T & | AB, 100m 2| afg
BM &T RL 100-000 2 aT s+t & firax it
F9TE T FK |
(i) U YR a5 it g7 Y gfar F aR
# fod o & 29 gy 7 wfvar fag

T T

A‘i

10

(i) &TF fEa Tty g afonfys 1K
I. fa&T =7 or
II. 99 &1 fag

M. = SEr
IV. &t &3 -

C-DTN-J-DFB
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(¢) (1) What would be the permissible speed on
the curve, on a 8° broad gauge track ?
The average speed of different trains is
60 km/h and the allowable cant defi-
ciency is half that of maximum cant
deficiency. Comment on the speed limit.
Assume suitable data as per Railway
Board if required. 10

(i) Write step by step procedure of
measuring mid-ordinates or versines for
starting lining the curves. 10

4. (a) (i) A cement concrete (cc) pavement slab of
thickness 200 mm is constructed over a
granular sub-base having modulus of
reaction 15 kg/cm?. The maximum
temperature difference between the top
and bottom of the slab during summer

. days and night is found to be 18°C. The
spacing between the transverse contrac-
tion joint is 4-5m and that between
longitudinal joints is 35 m. The design
wheel load is 5100 kg, radius of contact
area is 15 cm, E-value of cc is 3 x 10°
kg/cm?, Poissons ratio is 0-15, and the
coefficient of thermal expansion of cc
is 10x107C per °C and friction coefficient
is 1-5. Using the edge and corner load

C-DTN-J-DFB g 10 (Contd.)
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(W) (i) BG 9= 9T & §° & g% UK AqAG AT T
BRI ? S[enT-renT o At di aa =T
60 km/h & 3T 3T SR AT
arferaras aTedTeaT™ =gAar 6 AT 8 | 91
o X foqeft €ifsg | afs s & a
I9YTH o Lo |IE & Jaresm a o | 10

(i) mwaﬁﬁwaﬁaﬁr%%&maﬂﬁa’r
T QT ISATAT &l AT9q Y sHide gferar
ford | 10

4. (F) () = dHz ez Fzom @a i A2
200.mm & 3T et i o Femma
a: AR, foger gfafsar  wmaes
15 kg/cm? &, 9 far T @ | €9 F IR
Ffa o s ag W S RmaT@ H
stfereras ageTE 9 18°C 9T AT # |
IS FFA SIST & StF FAT 4-5m B
A e wirSl & s 3-5m ® | fewmeA
e WK = 5100 kg, @9 ket <t B4t
=15cm, cc HTE = 3 x 10° kg/cm?, 919+
ST = 0-15, AT TR 01 = 10100
gfer °C @ =rfor aoniss = 1-5 | IRC =T

C-DTN-J-DFB 11 (Contd.)
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i LT T T TT]
45 & P=35100kg,a=15cm k
\‘\ E=3x10"kg/cm’ p=0.15
\\ A\, 1 1 43
40 - B
\\\ N\ K =30kg /cm’
Hg 35 \\\ —_{g
— : — 8
.'?:b 30 \\b [l
2 25 \\"\\\\,
= NN
g 20 R
» S
=215 B 3
10
5
0

Page 12

stress charts given by the IRC and the
chart for the warping stress coefficient
find the worst combination of stresses at
the edges.

14 16 18 20 22 24
Slab thickness, h em

Edge Load Stress Chart (IRC)

12 (Contd.)
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fad M@ &K 7 I 9% gfdew & 91 @R
Haer gfdeer o & = (s & A=
far &) =1 ganr &, R W) & giaaa

% FTTer L HATS 1 g2 |
5 FiEE a1 1
= & P=5100kg a=15cm ;
Q\ E=3x10"kg/cm’, n=0.15
40 g | CUEL SR
K=30kg/cm
PR EARNNN 1
- 8
< 30 N 0
3 NONSA
2 25 < x\\
: \QQ§§
- a 20
S |~y
AN
9 15 e
10
5
0

14 16 18 20 22 24
Slab thickness, h cm

Edge Load Stress Chart (IRC)

C-DTN-J-DFB 13 (Contd.)
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i EAL Pl |
%MP=SIODkg.Iaﬂlﬁlcml l

45 . ~
\\ E=3\105Rg/cm”,|.l=0.15
NEANNY L 1) '

40 "\ \ L - L L3 3
K=30kg /cm

35 N e to

\\\ N — s

30 ¢

'3

Corner load stress, Sc kg / cm?
a
Lh

14 16 18 20 22 24
Slab thickness, h cm

Corner Load Stress Chart (IRC)

1.2
S
:.e 1.0
< 0.8 /
: /
. 0.6 N
o
v 0.4
= [
< 0.2
- 0
0 2 4 6 8 10 12 14
VALUES OF Lx/l AND Iy/l 10 -
Warping Stress Coefficient '
C-DTN-J-DFB 14 (Contd.) ‘
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e \ A R e B
e A\ P=5100 kg, a=15cm i
N E=3x10"kg /em®, u=0.15
a0l R N
o : K=30kg/em’
8 o L NN /B E
» NN — 8
A 30 st
7
&
% 25
B ks
= 20 o
L+
E
o 15
2 10
5
0
14 16 18 20224
Slab thickness, h cm
Corner Load Stress Chart (IRC)
@1.2
o 1.0 /«"'—'—-=-=_-_
< 0.8
H.
o
< 0.6
o
v 0.4
S [
= 0.2
> ; - ;
672 476 8 1012 14
VALUES OF Lx/I AND Ly
Warping Stress Coefficient
C-DTN-J-DFB 15
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(1) The consolidated data collected from
speed and delay studies by floating car
method on a stretch of urban road of
length 4 km, running North-South are
given below.  Determine the average
values of volume, journey speed and
running speed of traffic stream along
either direction,

Irip| Direc-| Journey| Total No. of No. of | No. of
No.| tion time stopped |vehicles | vehicles | vehicles
delay over- over- from
taking taken | opposite
direction
min, sec| min, sec \
1 | N=S| 6,30 | 1,40 4 6 270
2| S=-N| 7,20 1, 50 5 3 180
3| N=-S| 6,50 1, 20 4 3 280
4 } S-N| 7,50 2, 10 3 x 200
S| N=-S| 6,10 1, 20 2 5 240
6| S-N| 8 10 2, 20 6 2 180
7| N=-S| 6, 30 1, 40 4 4 300
8 | S-N| 7,40 L3zl 3 2 160
10
C-DTN-J-DFB 16 (Contd.)
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(ii) SuT & aféor & S STAETEr T 6SF &
4 km S5 9HT 9 Wi A &t & e
T T1et 3 e arsmae e gafaa &
=3 & i § | 21 A i araETe &
oy saas, JTET 9T K §=red 91 6

e |41 ST W |
B |far | o | Fw |sfEEE afvrafae| fada
farerear | Y Tt | Y wwar | AvgA
= qe=ar
min, sec | min, sec
1 |IN-S| 6,30 | 1,40 4 6 270
2 |s-nN| 7.20 | 1,50 5 v 3 180
3 |[N-S| 6,50 | 1,20 4 3 280
4 1SN 7. 58 B30 3 2 200
5 [IN-S| 6,10 | 1,20 2 N 240
6 Is-N| 8 10 | 2,20 6 2 180
7 IN-S| 630 | 1,40 4 4 300
8 |S-N| 7.40 | 1,50 1 2 160
10
C-DTN-J-DFB 17 (Contd.)
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(b)

C-DTN-J-DFB

(1) List the major limitations of Bar Chart.

6

(1) A building project comprises of seven

activities and the relevant data is given

below :
Estimated Duration (days)
Activity Optimistic Most likely Pessimistic
lime rime fime
1-2 1 1 7
1-3 1 4 7
1-4 2 2 6
2-5 1 1 1
3-5 2 5 14
4-6 2 5 8
5-6 3 6 15

1. Develop the network and identify the
critical path.

2. Identify float and slack.

4

2

3. Calculate variance for each activity.

4

4. Calculate standard deviation of the
~ project. 4
18 (Contd.)
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(@) () a1 & aE T i gt S |

6
(i) T TR afaTsHT AT foRarsrerdt & s
srefere srafer (= /)

EraTeaT |srymardr | st | P
1-2 1 7
1=3 1 7
1-4 2 6
2-5 1 1
3=5 2 14
4-6 2 8
5-6 3 15

C-DTN-J-DFB 19
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(c) (1) For setting out a trunk sewer between
station A and B, following data was
made available.

# Gradient of sewer 1 in 250.

# Depth of invert at lower end A :
2:650 m (below peg A).

# Distance between Section A and B :
75 m.

# Staff reading on peg A : 1-80 m.
# Staff reading on peg B : 2-30 m.

# Height of collimation of the level
set up nearby : 250-00 m.

# The length of fhe staff rod : 4 m.

Make necessary calculations for fixing
the sight rails-at A and B.

Also write the procedure for fixing the
sight rails to the vertical. posts. 16

(11)) In the year 1940, a certain line had a
magnetic bearing of S 67°30’E and then
the magnetic declination at that place
was 8°E. In 2007, the magnetic declina-
tion was 4°W. Find the magnetic bearing
of the line in 2007. 4

C-DTN-J-DFB 20 (Contd.)
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(37) (i) A 3K B @A & 9 UF THE Aol
7 & o & forg e 5 Sveesy A
|

# T&ET &7 99uEr 1 in 250.

# FrofftAsmaafr g (A S
q=) 2:650 m

FE A S B & &1 & g 75 m.
A 9T I 9T3ATE 1-80 m.

B 9 TS 91891 2-30 m.

A9 A2 AT & gHFaLr i 9 (T
&) 250-00 m.

# TS g2 &Y dFTS 4 m,
A AR B 9T =3f AT & s F oI
ATEATSF ATherdl i B |
g3t LAY T FeaTaT AT 9T ST hr 9fsRar
T o e | 16

*+ ¥ H *

(i) 87 1940 ¥ U @E AT F qTDHT
fEFa S 67°30°E 41 R 39 ach I4T
STE UX Frerchd faFaTe 8°E 4T | |9 2007
®, Jachig faFara 4°W a1 | & 2007 # I9
AT FT gachia fagEe s &+ | 4

C-DTN-J-DFB 21 (Contd.)
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Section ‘B’
5. Answer any five out of the following : 5x12=60

(a) Outline briefly the concept of ‘Groundwater
Budgeting® and its importance in the deter-
mination of the safe yield from the basin. 12

(b) Illustrate with the help of diagrams the basic
three types of dam. Briefly mention the general
design considerations to be followed for its
safety. : 12

(c) Show with the help of a suitable diagram the
component parts of an irrigation canal system
and briefly mention their respective functions.

12

(d) What is the significance of the following
substances when they exceed the permissible
limit in potable water ? Also mention the
permissible limit for the same :

Fluoride, Nitrate, Nitrite, Chloride. Arsenic.
' 12

(e) How is the dissolved oxygen sag curve
interpreted to indicate the critical point or the
point of minimum D.O. ? 12

(f) What do you mean by hydraulically equivalent
section ? What are the parameters on which

the cross-section of sewer would depend
upon ? 12

C-DTN-J-DFB 22 (Contd.)
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q’zlq’
5. ffafea A @ i o arsacd@ifsig ;. 5%x12=60
(F) ‘sitoster a9 g i’ Gheaar I 899 H
TRaEr 2 K AfeT & SRaEr qeEt afer &
frafor & IgeT e a9 | 12

(@) wR@ F 755 § q a9 wifa & a9 & I
I AT | AT geET & for i s sreare
g e aaf T EET A Ig@ 1 12

(1) fE=TE o O F AT AT AR AT IIGH ARE
ﬁw%%ﬂﬁaﬂtaﬂ%ﬁvﬁwﬁmaﬁqﬁ
Igd K | 12

(u) fer geraf i ardesar @7 € 59 7, ﬁw-mﬁ,
AT HHT F FEd & 7 IhT ST HAT T ST
g9 T :

FOHTS, AT5ee, ATREEE, FAREE, ATHAE |
12

(¥) RrefiT SiTaRiIorT Siier ag T 34 94 SR ST
¢ wifas fag a1 =Faw DO. @7 fag fam &
foa 7 12

(a)ﬁmq&ﬁ}a%mwmﬂ%%?m
mwmaﬁmqﬁﬁa%mrﬁﬁﬁf{
HAT & 7 12

C-DTN-J-DFB 23 - (Contd.)
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6. (a) A trapezoidal 1mgatlon canal with side slope
of 1'5H to 1V is proposed to be lined with
bricks to reduce seepage losses It is requ1red
to carry a dlscharge of 20 m3/s of water. Find
the wetted perimeter for minimum amount of
lining and the required bed slope. The value of
Manning’s N is given as 0-015 and it is
stipulated that the average velocity cannot
exceed 1 m/s. 20

(b) A crop is irrigated with reclaimed waste water 75 A8
whose sallmty (EC,,) measured by electrical
conductivity is 1-0 mmho/cm. If the crop is
irrigated to achieve a leaching fraction of 0-20
i.e. (80% of water is lost through evapotrans-
piration) determine the following :

(1) the salinity of the deep percolating water.
(i1) the appropriate leaching fraction to
. maintain crop yield. The crop yield will
suffer significant loss when TDS (total
dissolved substance) of scil water
exceeds 5000 mg/l.

Given : _
TDS (mg/l) = EC (mmho/cm) x 640.
20

(¢) Explain the term B.O.D. Derive the expres-
sion for B.O.D. reaction. 20

7. (a) The flood record for a period of 25 years of a
small tributary of a main river has been
analysed based on the assumption that the
distribution is log-Normal. The mean ‘i’ and
standard deviation o of the distribution have
been found to be 2:5 m?/s and 1-0 m3/s. Find
the magnitude of 100 and 1000 yr return
period flood. 20

C-DTN-J-DFB 24 ' (Conud.)
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6. (F) 1-5H I 1 V &F uned Irel aTedl Ueh 0T (6915
TecH, e efa srsw s w o & gro emsfAan
FATIEETE | 20 m3 /s &1 Feagor gFT srravas
® | s it =geam A & o faea afemg ek
ATEVAF qd A FTa 2 | AT HIN = 0-015 faar
T WX g sag ¢ fo sftea aer | m/s & srferas 7@
gl | | 20

(&) T wae it 5= 6 97 @ @ Igya dufire s
q o FEvan (bC ) 1-0 mmho/cm I
HTTeRdT & AT4T 1% %lwﬁrfﬁmé 0-20 &
ﬁwﬁaaﬁmaﬂﬁ%mﬁz‘r@%
i.e. (80% 9T AT -ATSHIHSIH gILT IS AT@T 2 ),
e s

(i) ﬂﬁmﬁawaﬁrm—m
(11) Y« dfer 9w @A & ﬁm
Fae | waa a@fear & a9 grﬁr
AT 99T afg TDS (Fa faeita ward)
HaT 91 &1 5000 mg/l & sgar ¢ |
fear 2 :
TDS (mg/l) = EC (mmho/cm) x 640.
20
(77) B.O.D. 9% &I ersedr & &9« | B.O.D. afafswar

& ST T T HL | 20

7. (F) U 9@ &l $I SiEt IIFE! & 25 I & 97 &
Irehel & faverwor fargr T & 39 Fouer ) fF
e AT THHT © | §29 & AT ‘w0’ AR
aHS A= o, I 25 m3/s #I 1-0 m3/s
TR E | 100F 1000 T & TARHA Tl & 918
& gfmor sma =1 | 20
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(b) What are the various functional elements of a
solid waste management system ? Describe
briefly the significance of each functional
element. - 20

(c) Design a septic tank for a colony of 200
persons with daily sewage flow of 135 litres
per person per day. Assume a detention period
of 24 hours. Draw a neat sketch of the septic
tank so designed. 20

8. (a)

Drainage basin

Pipeline

Determine using the ‘rational formula’ with
runoff coefficient equal to 0-80, the peak storm
runoff to be carried out by the underground
drainage pipeline AB for the drainage basin
area of 0-2 ha-shown in the above figure.

C-DTN-J-DFB 26 (Contd.)
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(@) 2 Fafirse geraw @ F fafver wem-s=aa |
& ? e Bo-HaaT & HEaT U< e § Fof &K |
20

(1) 2| AR U wreET & forg, e 2w aew
1o gaTE 135 e afg s afd G & fema &
BT 2, A< TF & e X | 24 "ed
FENETF AATE o of | AL 2 T T AT L@T
e | : 20

8. (F)

T ATEA

F9 forxr ¥ RE® 3R 02 ha F &FFA I
3qaTE AfE A e AT A9aTE IETAB R |
gfe srqaTe Ui 0-80 & A TET AB ¥ farfa
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Take the length of pipeline as 100 m and the
level difference between A and B as 0-5 m.
Assume initially a pipe diameter of 250 mm.
Consider Darcy-Weisbach friction factor
f=0-015. The rainfall duration and rainfall
intensity is furnished in tabular form below.
Consider time of ent!at end A as 2 min.
i

Check whether the pipe size is adequate or not.

Duration Rainfall intensity
(mins) (mm/hr)

2-0 122
2-5 108
3-0 97
3-5 89
4-0 82
45 77

20

C-DTN-J-DFB 28 (Contd.)
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gHa™, 9TH gfee svare &1, dEeva g9 b,
ATHAT L | IT5T AB FT 712 100 m T A TB
& qeil ¥ s 0-5m o | & H 9TET FT =A™
250 mm #H o | SRAT-IEAETE gYT HITE
f=0015a% | auf srafer aut dtgar A= arferer
AfAg I mrFTamaffR AR 2 minFTAH |

qTE9 T HIEA T4TH & a1 81 A9 &< |
srafer auT drar
(mins) (mm/hr)
20 122
25 | = 108
30 97
3-5 89
4.0 82
4-5 77
20
C-DTN-J-DFB 29 (Cont&.)
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(b) Table below furnishes the kind of crop
irrigated from the water of a reservoir by
means of the canal system. The data about
these crops are also furnished ‘in the table.

Kind of | Crop period | Area under Duty of
crop in days crops in ha water in
the field in
ha/cumec
Cotton 240 3000 1430
Sugarcane 365 2000 860
Wheat 120 4000 2150
Rice 120 2000 860

Assume 30% losses of water in the entire
canal systern and 15% losses in the reservoir.
Find the live storage of the reservoir in ha/m.

20

(c) Design a plain sedimentation tank to treat
4 million litres water per day. The detention
period may be assumed as 6 hours and the
depth -may be assumed as 3-5m. Assume
velocity of flow as 10 cm/minute. 20

C-DTN-J-DFB 30
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(@) = &Y g€ anforer, e JUITT & 9TH SETNT F
qrt & fofea gnaret ad f e a2 =

Al & e W AT ® R @ €

wEHT waT HES FT Ce k-

foraw srafer AAFA qrAT &
frar & ha ® wfa

ha/cumec ®

FaTe 240 3000 1430
AT 365 2000 860
g 120 4000 2150
uT 120 20Q0 860

R A TF A THET AT B 30% IR STEng H
qET Fr B 15% & o | AT &7 9 9939
ha/m ¥ T &L | 20

(1) 40 g foex 9T &1 ITER F= F fou o
- dafits s 3% @1 fGomea ¥ aEdus
wafer 6 w92, WEE 35m ¥R gEE AW
10 cm/minute & o | 20

————
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farfaer g=ifRad

gyT-9% 11
AT : TlIT qU2 quifer : 300
A
IS 997 few=t I 3T 31 § 597 2

gyl & SO} Iql areaw 7 fo@ s Tifze
foraesT Seor@ g gAY-9F H faar mar g,
R 39 ATAH FT € Foord TO-JEdF F
qG-98 % JfaFa fAfxe & o fFr s
HIfeT | 9397- 97 93 Ifeerfad Area7 & Al
J fFat qaregw 7 fo@ 70 36 97 FIF 3
et faer |

9T FEqT 1 3K 5 Afqard & ) ardr gy T 7 @
IAF @UE § FH-8-FH Qe 997 JAF< (el
diT 99T & Ja< &0 |
gﬁgwa%ﬁvﬁaawywé;mﬁﬁq
T el

e / SreRTa T Fford st § 99k 8, S a
3T 7 FET 1497 & |

T &qTfae &< Ff90 i 3u=t A7 e |
S8l HTTYIF &l FO-q&dF & 57 F4137 |

Note : English version of the Instructions is printed on
the front cover of this question paper.
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