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Instructions :

* The figures in the margin indicate full marks.

* This paper consists of Section—I and Section—II.
Candidates are required to answer six (06) questions
in all, selecting three from each Section.

* Candidates are required to give their answers in their
Own words as far as practicable.

* Assume suitable data if found necessary and indicate
them clearly.

* All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version, the
English version shall be considered authentic.

* Parts of the same question must be answered

together and must not be interposed between
answers to other questions.
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PART—A
" MT—7ch

‘1. (a) A cantilever beam AB of length 4 m is
subjected to a concentrated load of 2 kN
and a couple of 0-5 kN-m acting at the
free end as shown in the figure below.
Determine the slope and deflection
at the free end using moment-area

method : ‘ 20
4 e P
A7 — ‘B) 0-5 kN-m
J¢——— 4m >
(b) A uniform T-section beam i1s 100 mm

wide and 150 mm deep with 2 flang®
thfckness of 25 mm and 4 “.(C
thickness of 12 mm. If the limiting
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(3)

bending stresses for the material of the
beam are 80 MN/m? in compression

- and 160 MN/m? in tension, find the
maximum UDL that the beam can carry
over a simply supported span of 5 m. 15

(c) In the framed structure ‘shown in the
" figure below, if the length of all the
members is the same, determine the
force in the member DE using the

virtual work method : 15

200N ~ 200N

(F) T AR €W AB, 4 m T 7| IHH WA
iR W 2 kN & TH FH9E W Al
0-5 kN-m % Th %ud & @ 2 S\ fh
2 i A Rgrn T ) wad R W wiw aw

| ferddm, Wi o A ¥ Fld
-~ 2kN

‘_] B 0.5 kN"m
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(@) @ A T-8RH M 100 g, "
150mmﬂ8ﬂ%l3ﬁﬁqﬁqﬁm25w
3T A9 I W 12 mmg,q@w%ﬁ;’?ﬁm
ﬁﬁiﬁﬁﬂaﬁfﬂ@zﬁ,mﬁgoMN}‘z
@ WA A 160 MN/m? 3 = aﬁ::;q
UDLWﬁWmmsm%%

HI I3 TH|

(m) = fo % e T e e 2 e
H R WA B, @ DE ¥R # g 7
AU W 5 A A HIf

200N 200N

2. (@) A railway wagon weighs 0-25 MN when
empty and 06 MN when loaded. The
springs of the wagon get compressed by
8 cm when it is full. Determine the
natural period of vibration when the ;
wagon is empty and when it is loaded. .

. . d :
09/FE/CC/M-2019-09/31 ( Continie )




(5)

(b) A welded bracket connects a plate to
the column flanges as shown in the
figure below, Determine the size of weld
if the allowable stress in the weld is

110 N/mm?

[\ﬁ 200 kN

l¢-200 mm-><- 200 mm

20
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A continuous beam ABC is loaded as

shown in the figure below. Determine

the required plastic moment (Mp) of the

beam section if the load factor is 3:2 : 15
; 60 kN 90 kN

(c)

5 kN/m

l
%Cémmogi‘ * 1) oMp E TC

y 12 m—3¢—8 m—>}<——8 m—>€—8 m—3
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- PART—B
a—a

The velocity potential for a two-
dimensional flow is ¢ = x(2y - 1). Derive
the stream function. Find whether the
flow is rotational or irrotational. Also
determine the velocity at a point (3, 4). 15

What is hydraulic jump? Derive the
equation for sequent depth ratio for a

V hydraulic jump in a horizontal
" rectangular channel. If depth before a
- jump is 0-5m and depth after the jump

is 25 m, what is the loss of energy in

' guch a jump? 15

| o09/FE/CC/M-2019-09/31 ( Turn Over )
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What surface profiles will forp,
(c) following cases?
. Steep_sloped channel chan
W mild-sloped channel

i) Horizontal channel change to
(i steep-sloped channel

in the

ges to

(d) Define displacement and Mmomentyy,

thicknesses. Obtain § 1a:nd 0 for

(1)
U \s

ffm TR W .
= f::x(Qy-l) AR i
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™ g (3, 4) W I i)
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(b)

{c)
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4. (a) A pipe of diameter 1:5 m is required to

transport an oil of specific gravity 09
and viscosity 3 x1072 poise at the rate of
3000 1/s. Tests were conducted on a

15 cm diameter pipe using water at

20 °C. Viscosity of water at 20 °C is
0-01 poise. Find the velocity and rate of
flow in the model. Take density
1000 kg/m?3 at 20 °C. P

Two reservoirs 10 km apart have a
difference of water level of 25 m and are
connected together by a Vpipelinﬂe'. The

- pipeline consists of a 6 km single pipe

feeding a junctioh from which two pipes
run in parallel for the remaining length
of 4 km to the lower reservoir. If the
same size of pipe is used throughout,
what should be the diameter of pipe so

~ that velocity may not exceed 1-25 m/s?

Take Darcy friction factor as 0-03. Use
: ' 2

| S 2gd

where f = Darcy’s friction factor. Minor
losses are to be neglected.

Write Bernoulli’s theorem between two
points. Explain limitations of Bernoulli’s
theorem.,

What methods are used for measuring
discharge through a pipeline? Discuss

. - venturimeter. -
- 09/FE/CC/M-2019-09/3
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PART—C
WIT—T

5. {a) For the following data, compute the

settlement of the group assuming the
load to be transferred at two-third the
length of a pile : -
Depth of clay layer = 16 m, load on
piles = 2000 kN, length of piles
= 10-5 m, diameter of pile = 0-45 m,
spacing of piles = 125 m c/c,
number of piles = 16, initial void
ratio = 080, € = 045 and unit
weight of soil = 165 kN/m3. Take
size of pile cap as 5:65 m x 565 m.

Compare the salient ‘features of
standard penetration test and plate load

test.

A constant head permeability test was
run on a sand sample 400 mm long and
3000 mm? in area. When the loss of
head was 900 mm, the quantity of water
collected in 3 minutes was 400 ml.

(i) Determine the coefficient  of
permeability of the sample.

(i) If the specific gravity of grains is

' 2:65 and the dry mass of the
sample is 1-9 kg, find the void ratio

of the sample.

20

10

20
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(%) Frefafad 321 % o, Wi a3,
@mmﬁm,wﬁ*?ﬂ%ﬁm%{ -
am@m;mmﬁa%mﬁm%: ﬁ?’é

A AR A TEE =16 m, UE
=2000 kN, A 4 oord - i
g & A =O-45m,trrga‘iﬁ%

_'=1-25‘m c/c, YIS e ‘(i@r=16

. R Pt F e wm- 165 kN/m?,
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: (w) 2SS A B 71 e e Y w1 g
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(W)E R o wRmffR whan 400 mo
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i | ¢ H R wafa W 400 mi 2
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6. (a) A soil sample is tested in a laboratory
s for' classification. The test results are as
follows :
Percentage passing 475 mm IS
sieve = 58
Percentage passing 75p IS sieve
=11 |
The particle size Dgg = 63 mm,
D30 = 0-5 mim, DIO = 0:07 mm
Liquid limit = 42, plastic limit = 21

Classify the soil. 20

(b) There is a bed of compressible clay of
3.0 m thickness with pervious sand on
top and impervious rock at the bottom.
In. a consolidation test on an
undisturbed specimen of this clay, 90%
settlement is reached in 6 hours. The
specimen was 20 mm thick. Estimate
the time in years for the building,
founded over this deposit, to reach 90%
of its final settlement. 20

c) A raft of size 4 m x 4 m carries a
uniform load of 200 kN/m?. Find the
stress at 6 m below the raft centre
considering both geostatic stress and
induced stress. Use the point load
approximation with four equivalent
point loads. Take ¥, =20 kN/m?3. 10

- OQ/FE/CC/M;20197—09131 ‘ ( Turn Over )
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(*)WW*WTGW@W%%

T # fRn w8 Tlam 3 qp::
f=fafag &
475 mm IS?ﬁ‘q’ﬁqm?ﬂgﬁfm_SB 7. (a) Comp
s (i) T
7sulsvﬂaﬁqmwsrﬁm=11 I i
W s Dg,' = 63 mp (i) 1
, Dy =05 e Dlo"=‘ 0-07 mm,‘g'a; (ii1)
a‘lm=42,wf@a;mm=21 ”'
' : : 1y
T e Hify) | '

(w) T N T H 30 m et s 4 ey o
ﬂ'éﬁth%avﬁm%amwﬁmﬁz%nm (1.1.).
RIS W 3, 7 % et e (i)
W,Gﬁ%ﬁ%%@réaﬁ?am%.@&m w,
20 mmlﬂamnwﬁﬁ&zm@rﬁwﬁ (c) Wi
w4, 909, aﬁqa%aaqaa,mmaaﬁm Fe

' ex
» | I

O T W w4 w4 ) Ny

200 kN/mzmmw%Iﬁﬂﬁ@ﬁa:
Hmm@ﬁwﬁwm@zhhﬁ
Gmﬁ@ﬁmmlwﬁﬁm
m%m&rﬁgmmﬁﬁmmmﬁm|
Ysoit =20 kN/m?3 ifim,
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PART—D
WM—Y

7. (a) Complete the following : 5
s

() The keyboard of computer was
invented by __

(i) FORTRAN stands for .
(iii) The first page of Web site is called

(iv) World’s fastest supercomputer is

(b) Write the full forms of the following :
(ij LAN
(i) WAN
(iii) VAN
(iv) RAM
() Whatare the different operators used in

o 5 P

FORTRAN programming? Explain with

examples. 10

(d Ina FORTRAN program—
(i) set X=3-0, a=3-0 and b=4-0,
what is the value of Y if
X
Y:—X-—+2—;
a X

(i) set X=6-5Y=3-8 Z=2-5 what

is the value ofPifP=X+§+3-0? 20

09/FE/CC/M-2019-09/31 ( Turn Over )

tor b
. P I AR O P Fan y
e e i




( 16 ) wl

(e) Write a program jp

FORp RAN
compute the area of 4

te
llmnplp ’

(%) Pifafra ) g Ry I

() FPq ¥ a4
e

(@) Wl UAE 3

(i) ﬁmm'a & uun ¥ ) — Y Y

(iv) fawa =1 figan ‘g'{UﬂD{r’I —_
(@) Fefifug = T T fafen

() LAN
(i) WAN

S W anfang

() FORTRAN tim #—
() X=3.0,a=3.0 3R b=4.0% @ v

. X
T A, Ay y o X, bx’
2 a
| () X=6.5Y=3.8 7. 25%?hpw

LR P=x4+Z 5. 0.
mﬁﬁm v

(@)Mﬁg&v%!ﬁlﬂ#ﬁmw%ﬁﬁ
FORTRANmmml
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SECTION—II
w|ug—II

Answer any two Parts only out of th
(part——A, Part—B, Part—

three questions but not more
from any one Part.

than two

_ PART—A
( Building Construction )
HT—<h
( wam fmior )
8. (a) Compare cemént with lime for using as
binding materials. RN

() What are the properties of first class
bricks? Mention the common defects

occurring in bricks. | :
{cj How are the buildings classified based
on use and type of construction?
(dj Whatis -lﬁbre—reinforccd concrete? State
its uses.
fej Explain the following terms as applied
to brick masonry : -
Header, stretcher, king closer, queen
closer and frog

00 /FE/CC/M-2019-09/31

e four Parts
C and Part—D). Answer

10
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(%)

(m)

(%)

Explain, with an aid of sketches, the

different types of pointing. 10

(b) Explain the various processes involved

in painting. 10

(c) Differentiate between PERT and CPM
network methods. 10

(d) Explain briefly how a fireproof building
can be made. 10

fe) Explain about the repairs/maintenance
of brickwork in a building. 10

(3)»%%%&3%@@@1@”1@%@@%
o
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(@) dfEn A fabm fafat & auf <RI

(1) PERT W CPM Az fafsl ar arat ¥z
Hifsr

(@) WA W ATRAEE Y A S wAq #§ i
Hifsr)

() A & 2w /aea % A § i Rl

10. (a) Explain the various techniques and

materials used for low-cost housing. 10
(b) What is bulking of sand? How is it taken

into account? 10
(c Discuss the various defects in

plastering. How is it rectified? 10
(d) Write notes on the following : 5x4=20

(i) Causes of dampness in building

(i) General principles for earthquake-
resistant construction of buildings

(i) Factors affecting orientation of
building
~ (iv) Junctions in brick masonry

(%) fafm faftrdt @@ gonfl & F9-arm @@ wad A
wEm A

(@) W = se-gfE (bulking) ®0 37 38 fea™
- % ¥R fam s @7

(M) <u & fafim uwr & @l w1 gw Hifig)
39%1 gIR ¥ forn s R?
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(@)
(b)

(c)

(d)

(e)

)

- India as per Nagpur Road Plan.

Explain the various types of signals with
their functions | 1C

(20

(l.l) ,ﬁ;}:qatﬁ W-ﬁfﬁm %5 'Hrtn:r_; fﬁm
HIh
(iv) € wd # S

PART—B
( Trahsportation Engineering )
H—a

( fEg srfemio )

Explain the highway classification i,

Discuss the various road patterns in
urban areas. . , !

What g Superelevation? Explain a
method for Providing superelevation. 1.

9/31 {Conﬁﬂued}
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(@) el o=t § fafim Uz ded it == v

(M) TR w37 gukeA B A
fifu =1 =k Ay

(@) ffm ger & Rl =1 90 &6 T F WA
EIEI
(3) TF ¥ nie W A derk wer g 91 *

FOT B FUA HIC|
(a) Compare flexible and rigid pavement.
(b) Explain the different types of gradients.

() What are the various types of traffic
signs? Explain its uses. _

(d) List the factors affecting design of rigid
pavements.

" fe) Explain the situations under which-

transition curve is provided. Name the
types of transition curves.

(%) m@gaﬂaﬁzﬁ@amml
(@) fafm v ¥ Hewe @ ol A

() b YR % A G R i W
3qEnit # avla il

(1) 3 e % R @ wf w T A

10

10

10

10
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(v) foa il & gifSeR w4 o

13. (a)

(b)

()
(=)

(M)

@

saren ) Al gHR % e 5 T
fafla)

Write about the maintenance of hil]

roads. 1
Give details of design of a tie bar for a
cement concrete pavement. 10

What is CBR? Explain CBR method for
design of flexible pavement. 10

Discuss the wuse ' of Information
Technology (IT) in transportation. 10
Define and expléu'n the following : 10
(i) - Sight distance

(i) Stopping sight distance

- (11) Passing sight distance

qa@m{asma;aﬁﬁ%m

zﬂﬁamﬁzﬂaﬁaﬁm‘wﬁmﬁm
ﬁﬁ‘iﬁam

CBRwa?W&aﬁaﬁmﬁcsR
m%%mmam@ml

AT j i @ @ fE (Information
Technology) % 37 F =R A == fifvy
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2, (g)ﬁmﬁf@ﬂaﬁqﬂw%ms&m:

0 (i) wfem w2 fer=

PART—C
( Water Resources and Irrigation Engineering )
H—1
© (e Ea R st )

14. (a) What is hydrograph? Show a single-
< peaked hydrograph and explain its
components.

R (p) What are the various types of
precipitation and how are they

determined?
(c) Define and explain the following : 10
Aquicludes, aquifuge, specific yield,
specific retention and storage
coefficient =3

(d A tube well of 20 cm diameter
penetrates fully an artesian aquifer of
32 m thickness. Calculate the
permeability of the aquifer if steady
discharge of 40 litres/s is obtained .
from the well under a drawdown of 4 m
at the well face. Take radius of
influence, R = 245 m. 10

10

10

10 0

10
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(€) Differentiate between the following :
() Duty and delta of cana] wate;
(i) Weir and barrage
(i) Crop ratio and crop rotation
(iv) Alluvial and non-alluvial canals

(v) Time _factor of distributary ang
capacity factor of canal

(%) W‘FW%?WWW@@;M
@ @& fafim s w1 auia difvg

(@) smEdw (IfRwm) & fafm yam wn &
2 fuifa fen sman 27

(m fefifea $t afar ARm e
T @ =i wiEfln=
(7) T Ty, e =@ 20 cm 2, 32 m TEE
F MREA e 'R F qof w9 F q@ B
ST TR ORI o g i, 5
WA 40 litres/s TH glerdd 4 m W FM

?%'W’faﬂumﬁm&f R =245 m
I

M Wﬁﬂwa‘@mﬁ
i) e o
M)m}&@,@mfi
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| 15. (a)
7

(b)

( 25 )

(iv) FgReE @ A-Tfaud T8
(v) Referedt =1 g Y @ T H O RIRA
Fa

Explain the various causes of failure of
earthen dams with the help of suitable
sketches.

Calculate the balancing depth for a
channel section having a bed width
equal to 16 m and side slopes of 1 : 1 in
cutting and 2:1 in filling. The
embankments are kept 3 m higher than
the ground level (berm level) and the

crest width of bank is 2 m.

(c)

(d)

(e)

(%)

09/FE/CC/M~-2019-09/31

What are the causes of wateflogging and
how is it controlled?

Design a regime channel for a discharge

of 52 m3/s and silt factor 1-1 using
Lacey’s theory. -

Write the advahtages of river fraining
works.
ﬁgﬂu%ﬁtﬁaﬁﬁ%ﬁfﬂamﬁm
it A reg @ Wl

% o AN, Vi

10

10

10

10

10
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e # EIR TR (balang,

JTd

depth)mm’ﬁ%%m%%gﬁﬁgg
16 m@gﬁ@?‘éﬁql:liﬁﬁﬂﬁamg:';
ﬁ,ﬁqﬁpmu,wﬁwmﬁs m $q1

Y D9 2 m 2!

SauEadi (waterloggil‘lg)
@ 30 FA fapan STwan 27

g ft (Lacey theory) 1 T F7 g
Yo A7a & e 52 m3/s TR w

G
1.1 hee ¥ & fog R
) 24 wfeor w@ % o A faRaw
16. (a) Discuss the comparative merits and
demerits of Notch falls and Sarda type
falls. | | 10
(b) What is meant by cross-drainage
 works? Name the different types of
cross-drainage works. State briefly the
conditions under which each on€ is
used. 10
() Explain ' Bligh's theory and I
aPP.hcat:l?’l to make safe foundalti();1
~against the ill effects of piping and uplift
~ pressure. | RPN 10
09/FE/CC /M- § .
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(d What should be limiting height of a
concrete dam if the safe limit of stress
should not exceed 3000 kN/m?? Take
specific gravity of concrete = 2:40 and
unit weight of water as 981 kN/ms. 10

(e) Write a note on quality of irrigation
water. 10

(&) 9 TG U WREl T9 9T & gerTors o O
Qs it == AT

@) ﬁﬂ-@aa%w%?sﬁﬁf‘qamﬁ%m
%%Q\%ﬂqﬁ@ﬁﬁﬁmmmm
g, Fase| |

0] (n) ot % R o AR T A,
i e sRE R F g 3 g
mmm%,mml

(=) e st A R S w@n A, S
= gifea fafie €8 3000 kN/mz?iﬂf\%
o 37 Fhe w1 ifafes Afafz 2:40 TN
e ¥ 9-81 kN/m?3 "I

(3) MW%WW@WWI

l 09/FE/CC/M—-2019——09I31'.‘ ( Turn Over )
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PART—D

( Environmental Engineering )

HiT—y
( wataror sifimifydy )
17. (a) What is per capita demand of water?
How is it determined?

(b) The population of five decades from
1940 to 1980 are given in Table—A.
Find out the population after one, two
and three decades beyond the last
decade by using arithmetic increase
method :

Table—A

Year

J 1940 | 1950 1960 | 1970 1980

Population 26000 | 29000 35000 | 43000 48000

{ aquifer? Differentiate
between unconfined anq confined

(e) Explaip the causes of 4y pollution.

09/FE/CC/M-2015.04 /a1
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(%) yRefs (per capita) grft B win w7 (1t
Ad Ruiia fen s 87
1940 ¥ 1980 dH aqF] B SAEE

(@)
Table—A § € 7§ &1 1980 ¥ arg waa: A

mﬁmﬁ@narﬂuﬁﬁmﬁﬁﬁﬁﬁm
‘cﬁﬁﬂ : '
Table—A
¥ 1940 1950 1960 1970 1980
sqaen | 26000 | 29000 35000 | 43000 | 48000

() qﬁﬁmﬁaﬁaﬁmﬁaﬂmaﬂﬁﬁﬁm

(%) ww%?mﬁ@mwﬁ
R TEATE

(%) mm%mmmﬁml

How is it
d? Discuss the
rence to acidic

(a) Define pH of water.
experimentally determine
results obtained with refe
and alkaline nature.

is flocculation. Sketch any

Explain what
occulator with mechanical

one type of fl
agitator.

Explain, with the help of flow diagram,
the of activated sludge

process.

(b)

(c)

‘essentials

c tank with Imhoff tank.

(d) Compare€ Septi

10

10

10
10
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(e) Find the dimensions of a rectangular

sedimentation basin with the following

data : 10

() Volume of water to be treated =
4 million litres/day

(i) Detention period = 4 hours

(i) Velocity of flow = 10 cm/min

(F) WWpr%?mmﬁmm
F8 A S Y AW pH A T i
(alkaline) He¥ & =i fifsm)

(@) wWRERA #® O}, T Afvg fFl o
R W tEhE qifE s a
TR | '

(M) wfra www gfEn H sTEvERd F yaR WErteE
$I 7eE ¥ HHATT|

(@) %% IH @ RS &F 7 ger il

(T) TH AFATRR AR S F 3w Fefataa
. wifwdl il Heg | I HINT

@ f= P W A W W R -
4 fuferaa <fe/fe

(i) THEE qHE = 4 9= (hours)

i i
S -
,".,

| 775.;.:..“4,,'(1'1'1') garg 91 = 10 cm/min

‘. OQ/FE/CC/M:EO'ing9/31 ( Continued )
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19. (a)

(b)

()

(d)

09/FE/CC/M-2019-09/31
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(i) Differentiate between BOD and
COD.

(i) The data from unseeded domestic

wastewater BOD test are as
follows :

5 ml of waste in 300 ml bottle

Initial DO = 7-8 mg/l

5-day DO = 4-3 mg/]
Determine BOD.

Find the relation between the side of a
square section of one sewer and the
diameter of the another sewer when
both are hydraulically equivalent.

Discuss the essentials of rural
sanitation.

Write notes on any four of the following :

10

10

5x4=20

() Recycling of /Wastewater
(i) Water-borne diseases
(i) Radioactive waste disposal methods

(iv) Infiltration wells

(v) Environmental impacts of thermal
power

( Turn Over )
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(%) () BOD T COD H <R SR
i) e Sfe® A BOD whter |
o frsffaa sifest @ BOD 1 HIfT :
5 ml = 300 ml Sad 7 9T T

s DO = 7-8 mg/l

5-fRadls DO = 4-3 mg/l

(@) aTER R F T UGS T AHR HR F S
¥ dey i AR, SEfe S EEgiere

wHgA B
() s s B s A == A

(m) Frafafea # & fdl wm w Rogfort fofag :
(i) SR 9| F EAEH
(i) 9 ¥ T aref Sttt
(iii) ’(%u’fiﬁa iy fwe™ - (disposal)
faftrd
(iv) wfeermm g
(v) o Ak TE 1 quiawr avE
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