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Instructions: 1. Question No. 1 is COMPULSORY. 2. Answer any THREE from the remaining.
3. Each full question carries EQUAL marks. 4. ASSUME any suitable data, if needed.

1. a) Write a brief note on the Equivalent Concrete Area of a Reinforced Concrete member. a)

[S value as different from a canstant value m = 15 as is used in some othe:r codes?

¢) Distinguish between one-way slab & two-way slab.
d) What are the assumptions made in the design of Prestressed Concrete members?

e) A Singly Reinforced concrete beam 250 mm wide & 400 mm deep to theg@entre the tensile
reinforcement has a span of 5 metres & carries a total UDL of 9000 N/m, incli stvelof the self weight.
Concrete is M20 & steel is Fe415. State whether the beam section is balance der-reinforced or

s (04 M)

over-reinforced.

2. a) It is proposed to modify a singly reinforced balanced section sed@s tg'reduce its moment of
e reduced moment of resistance to
(08 M)

b) A rectangular beam reinforced on both sides is 300 mm - $9.mm deep. The centres of the
compression & tension steel are 50 mm from the respective edg If the limi iting stresses in concrete
& steel are 7 MPa & 230 MPa respectively, determifie hehsteel areas for a bending moment of 90

kNm. Take m = 13.33. (08 M)
¢) Write a brief note on the loss of ~ Y. ed member due to elastic shortening of
concrete. ' (04 M)

3. a) An R, C. beam of span 5 mgis
consisting of 4 bars of 22 mm dlamc
Design the shear reinforcement
= 1.8 MPa. Refer Table 1. o

Wide & 500 mm deep to the centre of tensile steel,
wbeam carries a load of 30 kN/m inclusive of self weight.
e M20 concrete & Ff:41 5 steel. Max. nominal shear Tomax
(08 M)

1. (MPa) for M20 concrete
0.39
0.42
b) Writea b : _-::':':'3""3'-:!}:__“ the IS Recommendations for Development Length. (04 M)
c) An iso “TBéam of span 5 m has a 800 mm wide & 180 mm thick flange. The overall depth is

h&width of rib (web) is 275 mm. The tensile steel consists of 4 bars of 25 mm diameter.
feetive Coyer to the steel is 40 mm. If the permissible stresses in concrete & steel are 7 MPa & 230
‘ find the Moment of Resistance of the beam. Take m = 13.33. (08 M)
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4. a) A rectangular RCC column section 700 mm deep & 450 mm wide is reinforced with 7 bars of 28
mm diameter, placed at an effective cover of 50 mm on both the sides, along the 450 mm side (i.e.
along the width). Determine the maximum thrust on the section, which can be applied at a distance of
100 mm from the centre line (i.e. line bisecting the 700 mm side), if the compressive stress in concrete

is not to exceed 7 MPa. Take m =13.33.

b) A column 400 mm X 400 mm X 6 metres long has to support an axial load of 875 kN. Fi
necessary reinforcement for the column. Use 16 mm diameter bars & 5 mm diameter ties. Lise M?
concrete. Take safe stresses for concrete & steel as 5 MPa & 130 MPa respectively. ‘

c) Write a brief note on the externally & internally prestressed members.

prﬂstressmg force of 400 kN is applied at an eccentricity of 70 mm, by -:_; ' _
Assuming E; = 2 X 10° MPa & E. = 0.333 X 10® MPa, anchor slip = 1.5 mm}"cree
concrete @ = 1, concrete shrinkage = 0.0002 & creep loss in steel = 3%,

elastic shortening of concrete.  ii) loss of stress due to anchorage slip®™%y, iii)

creep of concrete. Iv) loss of stress due to concrete shrinkage. v Abss o stress due to creep In
steel.  vi) total percentage loss of stress in the tendons. y (06M)

_‘ edges of the slab are simply
Siithe slab is 3000 N/m®. The slab has a
& '.'. 3415 steel. Refer Table 2. (07M)

Table 2: BM coefficients for slabs spanning in 2 directio at ight angles- S/S on 4 sides.

L/y=r Oy Oy =r iy @y
1.0 0.062 0.093 0.055
1.1 0.074 1.4 0.099 0.051
1.2 0.084 1.5 0.104 0.046

¢ artiessén axial load of 1500 kN. Design a square footing for
cit is 225 kN/m?. Use M20 concrete & Fe415 steel. Checks
ir are.not required. (07 M)

60 mm. The overall bee :pth is' 00 mm. Web thickness is 80 mm. The beam is prestressed by a
parabolic cable with ar igity of 150 mm at the centre & zero at the suppcrts wzth an effective
force of 100 kN. The live loAd

' "'1" : 1) pre ii) prestress + self weight + live load. Take the

(07 M)
.. : _ ssure line concept as applied to the prestressed concrete, (04 M)
R ‘T;T:_&__! ajor defects of the Modular Ratio Method? (03 M)

3 u-way simply supported slab supported on masonry walls. Clear span is 3 m, live load is
m*. Use M20 concrete & Fe415 steel. Provide a wall bearing of 120 mm at each end. Draw the

(06 M)
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