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Part- I (Marks 60)

1. Determine the bending moment and shear force on beams and columns shown in Fig.1.
Use Cantilever Method. Also draw bending moment diagram. Area of exterior column

is one half of the area of interior column. (30)
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2. Draw the shear flow for the channel section shown in Fig. 2, if it is subjected to a shear

force of 270kN. Also find the shear centre of this channel section. - (10)
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3. A horizontal cantilever 3.5m long is constructed from Z-section shown in Fig. 3. A load
of 50 kN is applied to the end of the cantilever at an angle of 30° to the vertical. {20}

a) Determine the stress at point A and B.

b) Determine the principal second moments of area of the section and hence by applying
the simple bending theory about each principal axis, check the answer obtained in 7).

¢) What will be the deflection at the end of cantilever? Given E=2x 1 0°N/mm”,

L=55.0x10"m", L, =4.0x10" m*
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1 Analyze the following portal frame by column analogy method and draw the Bending memen: | 12
diagram. : 1
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2 (a) | Find the Shape factor of the following section. | 6 |
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Find out the ultimate load F by upper bound theorem and lower bound theorem, if the plastic f
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2(b) | moment carrying capacity of the beam is Mp. 7
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3 Find the maximum value of reaction at B of the beam ABC, if 15kN/m UDL of length ‘ 3

20mload passes over ABC. The beam is made of M30 grade of concrete. [=0.09 m*,
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