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5 How it 1S

N. B.:" (1) Question No. 1 is compuslory. Altempt any four questions out of

‘ remaining six questions. , :

(2) Illustrate your answers with neat component sketches/reinlorcemen:
layout wherever necessary to substantiate your design steps or
comprehensive design. b,

(3) Use of any design aids including 189456 is noi permitted.

(4) Figyres to the right indicate full marks assigned to the questions.

Attempt any four of the following :-

(a) Explain the limit state method of design indicating its salient features along

© with merits. :

(b) What are the various assumptions made in the theory of bending of R.C.

- members at limit state of collapse 7

(c) State the various limit states in the classificd manner. Explain in briet. -

(d) What are the requircments governing good detailing ? Explain in brief.

(e) Derive the expression for the ultimate morment of resistance in respect of
the singly reinforced rectangular beam using Ultimate Load Method as prescribed
by IS. : _

(1) Justify the code specitication for the limiting neutral axis depth in limit state
method (1.SM). '

(&) Discuss the influence of diagonal tension cracks on the tension stecl stress
in a flexural member. : .

(h) Explain clearly the difference in the behaviour of one way slubs and o
way slabs. ' j :
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(a4} A5 m long simply supported beam carries a superimposcd load of720 kN/m. 10

Design the mid-span section of the beam if its ¢ffective depth is kept constant
at 500 min using (i) Ultimate Load Thiory and (ii) Limit State Theory. Negleu
the seif weight of the becam. Use M-20 concrete and HYSD sicel of grade
Fe 415 Comment on the results obtained using cither theory.

(b) AR.C.CC. beam reintorced on the tension side is 250 mm wide with an ¢ ctive 10

depth of 450 mm. It is reinforced with four bars o 18 mm diameter. Calculate
the ultimate moment of resistance using Ultimate Load Method (1S Method).
Take G, =20 N/mm? and Py = 425 N/mm?2. i

(2) AR.C.C. beam 250 mm * 450 mm (effective) is subjected to an ultimate moment
of resistance of 224 kN-m. Find oul the sieel required Assume o, = 20 NAnm?
~_and o, =425 N/mm?. Use Ultimate Load Method (1S Method).
(b) Determiine ultimate moment of resistance of a singly reinforced rectngular beam 16
of width 150 mm and overall depth 360 mm. The effective cover provided 1o
the tensile reinforcement is 40 mm and the reinfofcement comprises of 3 bars
of 16 mm diameter. The materials are M-20 concrete and HYSD steel of grade
Fe 415. A :
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' ' B . . . A . .
' i L Uising Limit State Method design 5y singly reinforced rectangular beam of span 10
43 m. It is subjected to a dead Juad of 14 kN/m and a superimposed load of
1 KNUm. Use M-20 conerete and Y SD steel of grade Fe 415.
(1) Find out ultimate moment of resistance of doubly reinforced rectangular scction 10
of size 250 mm x 550 mm (effective) having tensile reinforcement (3054 mim~)
and compressive reinforcement (922 mm?). The materials ar¢ M-20 concrate and
TOR steel, Refer Table 1 for the vitues of T, (in N/mm?#) for various d¥/c ratios. § 3
v - H 4 nMI.;., A
' - iad {
. et i (a)
gt 0:05 -0-4 0-15 0-20 g ! (t)
1 q = i - - 1 * ! fL‘)
: 3554 3519 3424 3292 - Cg
k4 S ) A lee beam scetion having effective depth of 420 mm. flange width of 1250 mm. 10 1’ '*
vib width of 320 mm, slab thickness of 110 mm comprises of 7 bars of 28 mm } () ;
diameter. Assuming concrete ol M-20 grade and HYSD steel of grade Fe 415. !
Calculate ultimate moment of resistance ol the section. f(a) Expe
( 7 (7 Design the shear reinforcement for the rectangular beam of dimensions 10 . ¢ D;wy,',,d
. 350 mm < 300 mm effective) previded \villh the tensile reinforcement comprising : ) ‘
1.5 mm dinmeter. The beam ix subjected to a maximum factored shear force LU
o1 400 KN, The matcrials are the concrete of grade M-20 and TOR steel. Feler () Caiur:
Vable 2 tor the values ol ul!m\ublc shear stress €1.). - \3(,“'“,;
#og 5 formyl;
= o o yable 2 () or,-f?”'.d
Ay =100 | 02s]os]ors |0 J2s| s |15 2 | 2:28 -
p = C'\p‘a:n
T, (N/mm*©) 036 | 0481 036 | 0:62 | 0:67 0-72 | 0:75 | 0-79 0-81 B
- ) ; - € Explaig
6 Desizn a simply supported slab toscover a room ol internal dimensions 15 " Hew e
4w - 3-75 mand 23 cms thici brick wall around. Assuming a superimpesed P Write: dow
.{’\r\o,y tead of 3+5 kKN/m?2 and a floor finish of | kN/im2, design the slab. Use M-20 Boptic: 1y
' conciete and HYSD sicel of grade Fe 415, Assume that the slab corners arc : ' _ .
3'..,0,-‘ prevented.from lifting. Draw the neat sketches of the reinforcement layout. Rtter ) :\ Singis ¢ -
IThic 3 tor bending moment coelficients. » <G g
Lo ‘Mmoool'nﬂn'.r - ‘ i Sl 1 . e f-'Gch ',"
== / Table 3 A iy,
. s 14 —— . e d " - the eft,,
N 10 vl 1y |13 -4 1S 175 ) Explain gp;
e 7 : : Ty
e [ Too062" ] 0074 [ oowd | 0:093 | 0:099 o-foa | 0113 Exite
A — e = : DB v
; t a, 0-062 0-061 0-059 | 0-055 | 0-051 0-046 - }.9-037 Virn 5p '
(b) Fxplain the doubly reinforced Beam. State the conditions warranting thu necessity o raps
of such beams. : : 1 shiset oy
{B ts
o carry an axial load of 2000 kN 't;)) :Za ter Mey
od 1o M

467_ () Design ashort column, square.in crgss-section, t
< using M-20 concreie mix and HYSFD steel of grade Fe 415. ¢) Sepva

(hi A rectangular column of dimensions 275 mm 450 mm is subjected to an ultimate Q[e""‘*(;e D.
~aviattoad-o+-900 kN. Design.the footing for the column assuming safe bearing 3) /‘i;“dge Thi
" . capacity ot the soil 1o be 210 kN/m?. Use M-25de'ﬁ'c?éféiﬁ'iﬂnd*’f’efl-»s1—ec-l‘.— Iy D:‘(;s‘;“ La
- .ar',h(
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| N.B.:

(1) Ouesnon No. 1 is compulsory.

(2) Altempt any four questions out of remaining six questions.
{3) Assume any suitable data wherever r:*quired

(4) Flgures 1o the nght indicates full marks.

nwer any four - ‘ ' 20

(a) Why sewers are designed to run partially full ?

(by What is sludge volume index 2 What is it's SJgnmcance 7’

(c) Wny velocity needs to be controlled in grit chamber ?

(d) A 3% solution ul-a sewage sample is‘incubaled for 5 days at 20°C. The
depletion of oxygen was found to be 4-5 ppm. Determme the B.O.D. of the
sewage.

(e) Write down classitication ot air pollutants.

) Explain any two major episodes of Air pollution. Also explain Ozone Depleiion. 10
) Deline Sound Intensity, Sound Power and Noise. Explain various methods of 10
noise control.

(a) C=lculate the diameter and discharge oi a circy lar sewer laid at a slope of 1in 10

asions 33 )
‘.“posﬁd

s¢ M-2

ners A€ a)
ut. RcﬁCY

plumate
g safe peartg
-ng TOR stech

{10 an

ite short noles on (any tour) :—

300 when it is running half full and with a velocaty of 1-8 rn/sec. (n in Manning's
formula = 0-012). Also write down necessity of pumping sewage.

i (o) Draw a tlow sheet of convenlional sewage treatment plant employing A.S.P 10

Explain the working of Activated Sludge Procéss.

Explairs the neresssty and process mechanism ¢i anaerobic tigesion ol- siudge 10
How Ihe solid, liquid and gaseous products of digestion are disposeld off ?

Wrile down construclion delails of Imhoff cone. And Disposal of the effluent front 10
Septic Tanks. : i /

A éingle stage lilter is lo treal a flow of 4 MLD of raw sewage with BOD ol 10
240 mg/lit. 1t is to be designed for a loading ot 12000 kg ot BOD in raw seway:
per hectare meler, and the recirculation ratio is lo be 1. Whal wii be the strength

of the effluent ?

Explain self purification of stream and zones of poliution in a River-Stream. 10
Explain with diagram systems of plumbing. 10

Wrile si:ort note on lnterceptmg Traps and why anhs;phonage pipe is altached 10
to (mps o>

20

(a) Water Meter )
(b) Food to Micro Organism Ratio and Sludge Age
(c) Sewage Disposal Methods

‘d) Sludge Thickening

e) Aerated Lagoons
(t) Drop Mdnhole
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N.2.: (1) Question No. 1 is compulsory. ¢,
(2) Answer any four questions from remaining six questions.
(3) Assume suitable data wherever necessary and state il clearly.

! j—{a) Enlist various techniques of Irrigation in India. Describe any one. 4
B ~ (b) Table below gives the necessary data about crop, duty and the area under each 4
2 ‘ crop commanddd by a canal taking off from storage tank. Taking lime factor
B N 12
¥ 55 calculate the discahrge required at the head of the canal
['j : Crop Base period Area In heclares Duty at the head of the = |
' . in Days a canal hectares/cumec |
gra Sugarcane 320 o 600
N : Oveap lor )
' sug=rcane in
Hot weather 90 120 i 580 i
‘Wheat (Rabi) 120 550 1200 .
Bajri (Incnsoon), 120 __550 : 2500.
Vegalables 120 400 " 600
(c) Derive the relationship between Duty, Delta and Boase perned a
(d) Write the importance of irrigation in India. a
~ - [(e) Describe Sardatype of tall, a
R .
- - 2 (a) Describe with neat diagram Syrmon's raingauge. £
3 (b) What are the methods ot computing average raintall over the basin and descnbe R
. 10 ., ' any one.
: ] "3 (c) The ordinates of 3 hour unit hydrograph are given below . — 10
@ 10 ¢ jTime‘mhour 031|619 |12]15]18]72
Lons [ Ordinates in m®sec| O |20 |35 [30 |26 |22 | 18
L cost Find the ordinates of 6 hour uril hydrograph lor the same b
A2 T Plot the graph
> 4 -
Define \— &y 7 - 6

[#2]
g

# s 7
(i) Specific yield (i) Specitic retension (i) Storage coethcient
N ) (b) During a Recuperation test, the water levelin an open well was depressed by 10
cts. A ' o pumping by 2-5m and recuperated by an amount 1.6 min 60 minules Determine

(4
o) ’ the yield from a well of 2m diameter under a deprassion head ot 3 m. Also delermine
the 'a::a{r’ne(er of the well to yield 20 lit/sec under depression head ol 2.5 m
20 {(c) Distinguish between — q
! ! -- (i) Unconfined aquiter and conlined aquifer o
(i) Shallow open well and deep open well.
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a (a)\(i) Describe various: meihods of reservoir sediment control.
S : (i)  Whatare the factors on which the selection of site of the reservoir depends ?
. _—Ab) (1) Whatdo you understand by gravity dam ? Explain various forces that act
. on a gravity dam.
(i) Distinguish between elementry and practical profile of a gravity dam:
s, -5 (a) (i) Describe various types of gallaries in gravity dam.
) = (i) Explain various types of joints in gravity dam.
~ {1 () Whnalare the different types of earth dams usually adopted ? Explain various
causes of failure of earthen dam.
(i) Whatis meanl by energy dissipater ? Write its necessity anc state various
types of energy dissipaters.
-~ 6. (a) (i) Describe with neat diagram Ogee-shape spillway.
LH’(Desrgn a practical profile of a gravity dam of stone masonry, given the
e following data :—
LY . R.L. of the base of dam = 1450 m
- %(ﬂ“’t R.L. of HFL = 1480-5 m
Specific gravity of mnasonry = 2.8 : safe compressive stress for masonry = 150 t/m?
and height of wave = 12 m.
(b)Y (1) Theculturable commahnd area of water course is 1500 heclares. Intensity ol
Irrigation for sugarcahe and wheat crops are 20% and 40% respectively.
The duties tor the crops al the head of watercourse are 730 hecleres/cumec
and 1800 hectares/curaec respectively. Find the (1) Discharge required at
lhe head of the course (2) Determine the design discharge ai the outlet
assume time factor 0-8.
(1) Deline alignment of canal and describe in brief methods of alignment of canal
7. (a) (1) Wnteashortnote on Bandhara lrrigation.
(i) Describe causes and effects of water logging.
=3 (b) (i) Distinguish between syphon agueduct and canal syphon with neat sketch 5

- (1)

Describe the advantages of canal lining.
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N.B.: (1) Qu:=" 1 No.1 is compulsory, ~ L

(2) = Atte.at any four questions from the remaining six questions.

(3). Assuma :-ijlable additional data if necessary and stats the same ‘

-; clew: !y s your answer. 2 \

1. (a) Defme i s state State the dilferent lxmn states considered in design glvmg 6
reasons {7 ‘:i2ir consideration.
(b) Determmb ~ever Arm, N.A. and MR constant from first principle. i &

(c) What are the hinctions served by longitudi inal and transverse reinforcement in column ?
(d) Explain in i.ri2! Whitney’s theory. 4
2. (a) A single reinforced beam of concrete grade M20 has to resist an ultimate moment 10
of 120 kNm. Design the section using 0-9% steel of grade fe415. Assume
the width of beam equal to 230mN.
(b) A R.C.beam of rectangular section is 230 mm x 530 mm deep. It is provided with 10
ténsion steel of 1570 mm? and comp. steel of 1005 mm? at an effective cover of 55 mm
for both steel. Calculate the ultimate moment of resistance. Use M20/Fe415.
{ ”) ' 3. (a) A'rectangular beam 230 mm x 550 mm depth is subjected to a sagging BM of F40 10
, ~ kNm, shear force of 30kN and twisting moment of 12 kNm at a given section. Design
the reinforcemant at given section. Use M20/Fe415. Assume effective cover 50 mm.
(b) Galculate the ultimate MR of ‘T’ beam for the following data— t3
- Width of flange = 1200 mm,
Depth of slab = 110 mm
Effective depth = 600 mm

Width of web = 300 mm
Area of tension steel provided is 25 mm dia. 6 Nol Use M20/Fe500.

4. (a) Ca)culate the load carrying-capacity of shoot axially loaded circular column
400 mm dia. reinforced with 6 Nos. of 20 mm dia basis of grade Fe415. The
helical-reinforcement Lunsist of 8 mm dia spaced at 75 mm c/c. Assume clea:
cover to main steel equal to 40 mm. Use M20/Fe415. ’

(b) A RCC column 300 mm x 500 mm is reiiiforced equally on two short sides by
3000 mm? of steel on each side. Calculate ultimate load and ultimate memeni,
the column can resist if it is just on the verge of cracking (K, = 1).
Use M20/Fed415. Take’ effective cover is 50 mm.
O fsi — stress in the reinforcement in the i" row is 355 N/mm?
fsi — comp. stress in conc. at the level of it" row of reinforcement is 8-92 N/mm#.
5. Design a combined footing connecting two columiis A and B 4m center lo centre carrying
A an ultimate axial load of 1200 kN and 1400 kN resp. the boundary line of the property is
400 mm from the outerface of the column A. Column A is 300 mm x 300 mm and column
B is 400 mm x 400 mm. The SBC of soil is 150:kNm?2. Use M20/Fed15.

10

29

<o — 6. _(a) Design a footing fora column carrying.an ultimate Joad 0f 300 kN-and.ullimate.al 12
moment of 180 kNm about an axis bisecting the depth of column at its base. Size
ot'column is 300 mm x 600 mm. SBC of soil is 400 kN/m?. Use of M20/Fedi5.

(b) -Determine ultimate moment of resistance for a beam having size 230 mm x 45C mm
(eftective) steel on tension side 2000 mm? and steel on comp. side 1200 mm~

Use M20/Fe415. (By Whitney’s method). .

7. (a) T):fxplain how the variation in loads and meterial strength have been accounted
far in the limit state method. ‘
(b) Design a R.C. slab for a room measuring 4m x 5m. The slab carries suter &
imposed load of 3 kN/m?. Use M20/Fe415.
ax = 0-072 ‘
‘ ax = 0-056
Draw the sketch showing reinforcement details.
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