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1. | a) Derive the expression to find the déﬂection at any location .anng the span and the expression | [15+10
of bending stress at any point on the cross-section of a beam subjected to unsymmetrical | = 2°]
bending. .
b) State ‘theorem of three moments’ and prove it.
2. | A simply supported beam of span of 2.5m is subjected to ﬁhifomﬂy distributed load of | [25]

intensity 1.2N/m acting vertically downward along the centroidal plane of the beam. The

Z-shaped cross-section of the beam (shown in fig Q2) has the following dimensions; width =

1 100mm., depth = 180mm., thickness of ﬂange' and web = 10mm. Calculate

i) the angle of inclination of principal axes and principal moments of inertia’
ii) the net vertical and horizontal deflections of the beam at mid- -span if B = 2x10° N/mm? and
iii) the stress developed at points P, and P, (shown in Fig.Q2) of the cross—secuon at mid-span.
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3. | Analyse the continuous beam ABCD as shown in Fig.Q3 byfu'sihg ‘Three Moment Theorem’ | [25]
and caleulate the support reactions. Also draw the bending moment diagram and shear force
diagram for this beam. Moment of inertia: 1a = 31, Ipc = Iep = 4L '
| 30kN
24KN/m l I3kN
/N A
A (3ED) /@ B (4E) C/@ D
le 3m S 2m Sl 2m RPN
r\ 7 rl'\ I'"\ rl-\ ’I
Fig.03
4. | a) Write the differences BetWeen short column and slender column, [2+5+
b) Derive the ‘kern area’ or ‘core area’ of a circular cross section [radius ‘r’] of a short column. 52;8 =

¢) Derive Euler’s buckling Joad for a slender column having both ends hinged.
d) Calculate the failure Joad of a column of length 2.5m and having ‘L-shaped cross-section’ as
shown in Fig.Q4 if both ends are fixed. Consider E=2x1 0° N/mm” and £, = 250N/mm?,
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5. | a) A steel tube, 1n1t1a11y straight and hinged at both the end, has an extemal diameter of 50mm | [5+10
and internal diameter of 40mm:. Tt is 2.5m long and carrles a compresswe load of 30kN actmg 3'51]0 =

paralle] to the axis of the tube with an eccentrlclty of Smm. Calculate maximum stresses
developed in the tube. Given, E=2,1x10° N/mm”.

b) Draw the influence line diagram for the members AB, BC, CD of the truss as shown in
Fig.Q5.1 if a unit load passes the truss from one end to the other end.
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¢) Draw the influence line diagram for the bending moment at point C of the beam of span 25m
as shown in Fig. Q5.2. Caleulate the maximum bending moment at point C of the beam due to
the movement of the uniformly. distributed Ioad of intensity 15kN/m of length 5m.
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