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( 3 Hours) [ Total Marks :100
(1)  Question No.1 is cumn % -
(2) Attempt any four G

(3) Assume suitable d:. -

pulsory.

cstions out of six questions.
wherever necessary.

swer any four :—

i ~ ¢ 20
i ae.ratlon .tank has 2 MLSS concentration of 2900 mg/L After set
30 minutes in one Ji

f d d J,‘.ling for
. t¢ ol graduated cylinder, the sludge i s
180 mi. Calculate th £¢ 15 measured to be
good or poor.

SVI f the sludge. Indicate whether the volume
) Explain causes and «ifccts of ajr pollutoin .
rc) ¥ qN‘anl_e;.tbc two factors used as criteria for selection of pipe diameter and slope
in design of sewer
d) Define Noise and c::plain its effects and controlimeasures.
(¢) Define sludge.What are the factors controlling digestion

index is

(@) What are traps,and why are they provided? How can the water seal in traps 10
- be broken? What rniethods are to be employed to maintain the seal ?

(b) Explain the principle and operation of an oxidation ditch. List its merits and 10

demerits.

(@) What are the crite;iz to be used in deciding the materialfor sewer pipes?. 16
(b) Differentiate betwees: acrobic and anaerobic treatment of sewage giving major 10
end products. Name one treatment method in each category.

(@) Calculate the discharze o1 1.5 m circular sewerlaid at a slope of 1in 380,when 10
© it is running half foi! 4<sume n in Manning's formula as 0.01.2.. ‘
b) Draw a flow diagram of sewage treatment plant for a medium sized town. 10

a)  Design a septic tani: for a small colony of 500 persons with average daily sewage 12
| flow of 80 litres per hicad. Detention period is 24 hours. Cleaning interval is
6 months.Dridw a ncat sectionalsketch showing all details.

- A i
3 of bi i ] tituting sludge digestion.

| i ~stages of biological action cons g

b)  Discuss \ty}g g c

a) State ‘til ;nerits and demerits of combined system and scparate system. §

of a high rate trickling filter for the following da})a o 3
If D Recirculation ratio=1.3 BOD of raw sewage 1;"’_6()K1‘§""‘ 2
.-.,;,.\, tank =30% finaleffluent BOD desired = 30 me/l

b) Determine the size
Sewage flow= 8.5 11
<BOD removal in '

S Bx | in ASP and Trickling filter 0
‘) Explain the operaticonal problems ASP an: i :
&) E)qp)lain factors afi-cting self purification ol stream.
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2 QP Code:

3 63\ building is newly constructed with cost of Rs. 1 Crore.over a plot of land

Costing Rs.70 Lacs. Building consists of 20 flats of area 120M>%.each.

Work out monthly standard rent / flat from the following data;-

1) Expected net return from land & building = 7%.

; Rate of interest on Sinking fund = 9%
3) Life of building = 60 years.
4) Salvage value = 10% of cost of building.
_ 5) Repairs & maintenance cost = 7% of buﬂdmg cost. :

R 6) Taxes & other outgoings = 25% of BrOSs rent. ; ~—- 10M.
- b) Whatis bar bending Schedule? Why it is prepared?. .

Explain clearly along with its profarma. S B
¢) Explain:- _ . --- 04 M.
» 1) Pre-bid mnfm:nce :
2) D&itablc agency.
-—- 20 M.

Q.?) ’Wme un following (any four)

[TURN OVEF
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[ Total Marks : 100

(3 Hours)

N.B: (1) Question no.1 is compulsory.

(2) Attempt any four questions out of remaining six questloqs
3) Assume suitable data, wherever necessary. &
\
1. Answer any four x \v Iares ~ ‘-,; . 20
(a) Discuss the various factors affecting rate of demand. e o
(b) Explain different types of pollution and its effécts on human heqkb
(¢) Whatis ecology? Explain ecological pyramid.

(d) Explain different methods of water softening? ‘ 2
(e) Write a short note on surface water quality. ‘ },\-} ;
2. (a) How are various 1mpuntlcs of water cla531ﬁed ? Give exant ples of each. 10
m (b) Draw a flow diagram showing components of water trbmment plant. Explam the 10
function of each unit. % N
3: (a) Explam the different mechanisms of coagulaudti/and its usefulness in rcmovmg 8
~ impurities. \ 2

(b) Design a circular sedimentation tank ﬁtted‘wi’th mechanical sludge remover fora 12
water work which has to supply daily 3=§31’m111on litres of water to the town. The
. detention period in the tank is 3.0 hours and the depth of water in the tank may be

assumed as 3.2 m. X
\f\
4. (a) Explain Infiltration gallery w1*.h a neat sketch. Where do. you recommend this. 8
(b) Design arapid sand filter toﬁ at 2.5 ML/d watersupply for a town: given 6
~ (i) filter works for 12 hou@‘a day. (ii) rate of filtration is 1350Ml/d/ha.
(¢) Compare Slow sand ﬁ]@Mnd Rapid sand filter. 6

(a) What is meant bym’iﬁgulatlon? What are the common coagulants used? Describe 10
a k%
the chemical reaction involved.
(b) D;scuss the @cmrs affecting disinfection. State dlfferent methods of dlsmfectlon 10
; of water

ich influence the selection of pumps for lifting water.
ant dose. Explain Jar Test.
methods of solid waste.




o QP Code : 15554

4. Estimate the equivalent upward load and hence locate the pressure line. Is it concord:
cable ? If not, make it concordant by linear trasformation. The beam is symmetrica

prestrened by a parabolic cable carying 2600 kN prestrening force. The beam is

shown in figure below.

‘ I el F 4
S
[ hemm
h f% a:_ﬂL b
.‘ '-: ?..Sm I
Ao Asm.
I" Ao oo o TRCET L B |

- 5. (a) Explain with heat skétch any one system of post tensioning anchorage.

(b) A prestressed concrete beam of span 8 m and ¢/s 250 mm x 450 mm is axiall
prestressed by a cable carrying an effective force of 350 kN. The beam support
udl of 10 kN/m inclusive of its selft weight. Compute the magnitude of tensior
developed in the beam with and withicut the axial prestress.

(c) Explain with neat sketch load balancing concept in detail.

State the advantage of continucus prestressed concrete member. Also discuss

the different concepts to achieve the continuity. ;

(b) A simply supported post tennsioned concrete beam of rectangular section 300 mnj
wide is to be designed for an imposed load of 15 kN over the span of 10 m
If the stresses in coricrete is not to exceed 16 N/mm?2 in compression o

1.5 N/mm? in tension at any stage.

Calculate :
(i) Minimum gassible depth of section.
(i) Minimum prestressing force and corresponding eccentricity for designed depth,

Assume 209% ioss in prestress.

7. (a) The enc plock of a post-tensioned beam is 100 mm x 200 mm A prestressed
; wire 7 mm in diameter, stressed to 1200 N/mm? has to be anchore against
the end block at the centre. The ancharage plate is 50 mm x 50 mm. the
wire pears on the plate through female cone of 20 mm diam. Find the suitable
thickness of ancharage plate if the permissible stress in concrete at
transfer = 20 N/mm? and permissibe shear stress in steel = 94 N/mm?2.

(by Write short note on :—
(i) Short time and long time- deflection.
(i) Importance of safe cable zone (Derive the equation for vertical limit for

safe cable zone).

dok ok ok ok ok ok

M-Con. : 11559-14. ‘
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QP Code : 15554

( 3 Hours ) [ Total Marks : 102

N.B. : (1) Question No. 1 compulsory.
(2) Attempt any four questions out of remaining six questions.
(3) Assume suitable data if required. '
- (4) Use of 1S-1343-1989 is permitted in exam hall.

1. Attempt the following :—
() What is end zone ? Discuss the stress distribution in the end zone.
(b) State and explain principal of prestressing. What is diffarence between transfer 5
. and service stage. : it T
' (c) Define term efficiency factor of a prestressed corizrete section and calculate 5
its value for a circular section. ;
(d) Explain why high strength concrete and steel iz required in case of prestressed 5
concrete. '

52}

& (a) Enlist various types of losses ocured in pre-tariSioned and post-tensioned prestresed 4
: concrete members.

{(b) A prestressed concrete beam 250 x £09 mm in cross-section is prestressed with 16 ;
cables of area 300 mm? at a cong}_ar'\t eccentricity of 50 mm subjected to initial -“_
stress of 1100 N/mm?2. The beam is simply suppoited over a span of 8 m. Calculate ;

the percentage loss in steel stress if;

friction coefficient for wave effect = 0-0016/m.
ss is 6% of initial stress. :

used as a simply supported beam over a span 20
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N.B. : (1) Question No. 1 compulsory. o
(2) Solve any four questions from remaining.
(3) Assume suitable data if required.
1. (a) Discuss in briei the benefits and iil effects of irrigation.
(b) Write a note on sub-surface irrigation.
- (c) Explain any one type of automatic rain gauge.’
i i (d) What are causes of waterlogging.
|

PO RO

o]

g A (a) A field channel has culturable commanded area of 2000 hactares. The intensity
A  of irrigation for gram is 30% and for wheat is 50%. Gram has a kar period of
18 days and kor depth of 12 cm, while wheat has a kor period of 15 days and
kor depth of 15 cm. Calculate the discharge of the field channel.
(b) Describe with the help of a diagram various forms of a soil moistur
Sk you understand by the available moisture.
(c) What do you-understand by crop rotation. 4

n
)
.

e. Whatdo &8

§ = ‘\ e T i
1 i 3. (a) What is hydrograph ? Draw a cingle peaked hydrograph and explain its 8
I;I ¥ 7 - ca \ponents. -
. 7 (b) Whatdo you you understand by unit hydrograph. 4
T e A 2R unit hydrograph in a rather stesp catchment is given below : 8
[rimein ) e 2 | 6 | 8 | 10| 12
1.75| 127 |0-568{ 025 | ©
ydrograph for the catchment
12

tha static water table. After 8
level in a test weil at 90
own is 1-11 m.
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h 4. (a)

(b)

-8 ()

(b)

6. (a)
()

©

einfiosmient Use M20/Fc4_13‘} !

(D

%W
" of width 3
of 4 - K‘:gﬁn dia. Take e, =20 N/mm” and o, = 420 N/mm?. Use ULM.

t'b)

2

(i) Derive the expression for development length

Design a 8.5 slab for a room of size 4.0m x 5.75m
~ subjected to live load of 3.5 kN/m” and floor fi nisli loa
self weight. Use Fe 415 steel and M20 grade concrete. Refer Table1 :

'(11) Explam the difference in thé behavior of one way s

QP Code: "]1

lab and two way slab.

(internal). The slab panel is

d1.0 KN/m? apart from 1ts“
given below. |

1.75-]

ly/lx

1.0

1.1

2

1.3

1.4

0.104

<133

0.074

0.084

0.093

0.099

e ]

.
oy

.0.062
0.062

0.061

. 0.059

0.055

0.051

0.046

Explain different t);pes of foo'tings provided under different condition.

Design the combined rectangular pad footing for two columns A and B carrying
Joad of 800 kN and 1000 kN respectively. Column A is 400 mm square and B is
500 mm square in size and they placed at 4 m c/c. Ass.unu width of footing as
1.5 m. and S.B.C of soil as 200 kN/m?. Use M20/Fe415 Also draw a neat sketch,

showing reinforcement details.
!

Explain different types of columns iy

Wnte the stcps to determine the desi strength corresponding to’ lmutmg

o) condmons of no tensmn in the column sé{,ﬁon con31dermg eccentricity of loadlng

along any one axis. - : Q :
Calculate ultimate L.C.C of thrt axially loaded i of size |
400 x 400 mm, if it is remfprEd with 8 bars of 16 mm dia. as longltudmal

AR

Des1gn a short axxally laeftfed square column to carry an ax1a1 load of 2250 kN.

- Use M20 concrete an@i?e 415 steel. Adopt LSM. Also demgn links and draw

remfomemont deta,llg:)
- Q\ \

Determine te moment of resxstance for a singly remforced rectangular beam

and 450 mm effective dcpth The tension reinforcement consists

Desigy the shear remforcement for the rectangular beam of dimension

225
0.81

2.00
0.79

1.75 -
0.75

‘.: i 1.23' 150
0.62 em o

k|
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