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Instructions Time: 3 hours
Question 1 and 2 arc compulsory

Answer any 3 from the remaining questions

All Questions carry 20 marks.

Question 1

A section of floor is to be carried by 150 mm x 75 mm timber joists spanning 3m. The bending stress must not
exceed 4.6 N/mm® with the total inclusive load of floor estimated to be 2.0 kN/ mm?. At what cross centres
in mm must the timber beams be fixed?

Question 2 ‘

A R .C.short column of square section is to support an axial load of 700 kN. Calculate the size of reinforcement
required and the maximum effective height for the column if it is to be considered as a short column by
permissible stress method. Size of column 300 mm x 300 mm. Suggest a suitable size of footing for the
column. Safe bearing capacity of the soil = 200 kN/m*. Assumc the permissible stress for the conerete in
direct compression = 5.3 N/ mm” | Permissible compressive stress in steel = 130 N/mm?

Question 3

Design a simply supported slab having clear dimensions of 2.5m x 10 m by limit state theory. The long sides
of the slab arc supported on 230 mm thick brick walls on onc side and 300 mm beam on the other side. Live
load on the roof = 4.0 kN/m” £, = 250 N/mm* , f,, = 25 N/ mm’

{ Question 4

A timber cantilever beam of 2m cffective length carries a 6kN point load at the free end, The beam is 150mm
wide throughout, but varies in depth at the bottom from 150mm at free end to 250mm at the support. Calculate
the stress in the extreme fibres,

(a) at the support

(b) ata point Im from the support.

Ignore the weight of the beam.

Question 5

A simply supported RC beam is to span Sm carrying a total uniform load of 60kN inclusive of self weight, and
a point load of 90kN from a sccondary beam at middle point of beam. The width of beam = 200mm. Choose a
suitable overall depth and arca of tensile steel reinforcement for the beam by limit state theory.

Sou=30N/ mm’, £, =250 N/mm®
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Question 6

A reinforced concrete column 30 cm x 30 em in scction is reinforced with 8 bars of 20 mm diameter. If the
permissible stress in concrete is 4 N/mm?, find the safe compressive load for the column, by simple clastic
theory, and as per code take modular ratio = 18. Permissible stress in steel = 130 N/ mm?
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TanLe 3 Permissible Shear Stress in Conereté

ﬂ 100 A.f,,w vussible shear stress—in conereta 7o N mimy?
bl . Grade-of concrete

M5 T MS T MG0 TTTRNLES M-40
0.23 .22 0.23 0.23 0,23 0.22
050 .30 0,31 0.3 .31 0.3Z
75 0.35 0.36 (.37 0.37 0.338
00 0.37 0.9 0.40 0.41 0.42 0.42
0 0.42 0.44 0.45 0.45 046

)48 0.49 0.49
0 0.52 0.52
.53 0.54 .55

b vt et et e o
~1 A T
i D

— e

= o 2 2
. . S
e
- lJ g
=D
e qam
-1
o o

e

(-
-

2.23 0 0.51 0. 0.55 0.56 0.57
2.50 0.4 0.51 0.55 0.57 0.58 0.60
). 0.56 0.338 0.60 0.62
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