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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer ail questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

: (25 Marks) *

l.a) ~ What is meant by modular ratio? Why it is considered to be an unreliable quantity?

(2]

b)  Why do continuous T beams at supports have to be designed as rectangular beams?

Why i3
afiothe
Explam ‘the terms development ]ength Iap ]encrth and anchorage ]engths
What is the function of providing distribution steel in a slab? [2]
f)  Explain clearly the difference in the behaviour of one way slab and two way slabs.
3]

g)  What is meant by C]endevnecs ratioc of a f‘r\mplessmn member and what are its

implications? ; o e i : 2]
© h) Why does code me lnmts t@ The *mmmum and”ma\ imun 1 lemfoxcenent i’
¢olumns? L . -. [3]
i) What are the situations in which combined footmgs are preferred to isolated footings?
| "2
J) Whyis it desirable to eliminate eccentricity in loading on a footing, wherever possible,
by means of proper proportioning? [3]

“....(50 Marks)

2. Determine the moment of resistance of T beam section with the details Olven below:
bw=200 mm, d = 600 mm, bg= 1500 mm, D;= 120 mm, Ay = 2415 mm? , foe=25 MPa,
f,=500 MPa. ’ [10]

and f) =415 MPa. Design vertical stirrups for the section. [10]

4. A simply supported reinforced concrete beam of effective span 5.2 m has cross section
300 mm X 450 mm overall depth is 1einfoxced with 3 bars of 20 mm diameLer in Lension

! Ad Opt M20 gr ade of conicrete and Fe 4 5 HYSD steel. B [] 0]
OR

o ¢ «




5.a)  Give the step by step procedure of calculating the crack width of a RC beam according

to IS 456 - 2000
b)  Under what situations do the following modes of cracking occur in reinforced concrete
beams: (i) flexural cracks, (ii) dlagonal tension cracks, (m) flexural-shear cracks and
(W) sphtﬂnG cr acks‘? : - ; - : : [5+5]

A one ‘Way slab has been” d€SIg1]6d for a's1mply supported effectwe span of4 6 m Wlth '
an overall depth of 160 mm and clear cover of 20 mm, M25 concrete and Fe 500 steel.
The dead loads are taken as 4.0 kKN/m? and the live loads as 2.0 kN/m®. The longitudinal
bars are designed as 12 mm dia @ 150 c/c. Verify the adequacy of the thickness
provided, a) Applyino the limiting span/effective depth ratio; b) Actual calculation of
total deﬂecnons . [10]

Deswn a contlnuous RC slab for a hall-5. O mx 12.5 m’ The slab is suppor«ced on RCC
a beams, each 240 mm wide which are monolithic. The ends of the slab are supported on
walls, 300 mm wide. Design the slab for a live load of 2 kKN/m?. Assume the weight of
floor finishing equal to 1.5 kN/m?. Adopt M20 concrete and Fe415 grade steel. Use
Limit state method. [10]

per1n1551ble stresses in direct compression for concrete and steel as spec1ﬁed in
1S:456-2000. [10]
OR
9. Design a bi-axially eccentrically loaded braced rectangular vemforced COT.CleL, column
deformed in single curvature for the followr,c data : ; - o
btim é"ax ial load-P=1 'G"O KN e ; : ; S
Ultiméte moment in lof oex direction at bottom Mcu\l l'O“k'N-m and at to“p"""'
Mewz= 80 kKN-m
Ultimate moment in shorter direction at bottom Mg, 1=40 kN -m and at top
Meyy2= 30 kKN-m
Size of the column (bxD) = 300 mm % 480 mm
Unsupported Ienoth of column 1 —5 80m

Effectlve len gth in the short dnecnon leyr—4 20m i ? ?
M20 grade of concrete and Fe 415 HYSD steel bars shall be used [10]

10. A column 450 x 450 mm in size with 8 steel bars of 18mm diameter transfer a dead
Joad of 620kN and a live load of 860 kN to the footing. The bearing capacity of soil is

120 kN/m MZO grade of concrete and Fe 415 HYSD steel bars sHall be used. Design a
3 ort, the colum ) : : )

The stalr thh an open well conssts of two ﬂlght and a span paltly crossing at rlgHt
angles. There are ten steps of rise 160mm and tread 250mm in each flight and six such
steps in cross span. The width of the landings and stairs is 1200mm. The landings are
supported on the walls at the ends. Design the stair slab. Provide M20 grade of concrete
and Fe 4] 5 HYSD steel bals : [10]
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