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A semi circular beam of radius ‘R’ curved in plan is subjected to a.

umfounly distributed load (w/m) throughout the length and snnply-

supported by three columns spaced equally. Determine the expression for
bending moment and torsional moment. Assume flexural rigidity (EI) =

“torsional rigidity (GJ).

| Or
A s,uspehs_ion bfidge with 3-hinged stiffening girder has a span 100 m
and central dip of 10 m. The self-weight of the bridge carried by one set of

~ cable is 15 kN/m. The bridge carries a live load of 30 kN/m that to be

equally divided between two set of cables. The working stress of 150 MPa
for cables and 120 MPa for girder. Find the cross sectional area of one set
of cables and section modulus of the stiffening girders.

: PART C— (1 x 15 =15 marks)

Determine the shape factor of a T-section of flange dimensions

100 x 12 mm and web dimension 138 %.12 mm thick.

Or

A quarter circular beam of radius ‘R’ curved in plan is fixed at A and free
~ at B having a uniform cross section. It carries a vertical load- P at its free

end. Determine the deflection at free end, and draw the bending moment
and torsional moment chagrams Assume ﬂexuxal rigidity (EI) tors10nal

. ngldlty (GJ)
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9. Define tehsion coefficient.
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PART A — (10 x 2 ="20 marks)

£

1.  State the expressxon for the degree of statlc mdetermmacy of r1g1d jointed
" plane ﬁames : -

2. Define Force-Transformation matrix,

3. " Define Kinematic'indeterminacy of the structure.

4. Write a short note -on global stiffness matrix.

5. Write down the advantages of FEM.
. 6. What is constant strain triangle? o
. Define plastic hinge.’

8. vDéfine load factor.

10. 'What are the types of stiffening girders?



PART B — (5 x 13 = 65 marks) : S ‘ - " (b) Analyze the portal frame ABCD shown in I‘lg A] 12(b) by stiffness matrix
. . | ' method .
11. (a) Compute the forces in the members of a pin-jointed plane frame shown in -

Fig. @ 11(a) by flexibility matrix method. The flexibility for each member 4 o S . ‘ N
is 0.03 mm/kN. = : . . L . _ | 2.0 kN M-
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S Flg Q_}l_(a).__' - ' o ' i N o 18, () Derive for the dlsplacement in the matux foxm for a two dlmensmnal
U P or - o o Lot : L tnangularelement :
(b) Analyze the beam ABC shown in I‘lg Q 11(b) by flexibility matrix - : 3 ' - I ‘ | - Or B I .
method. ' | oL (b)) Fora 4- noded rectangular- element, Af"o'l"mxilate the stiffness matr'ix
: : 24-‘£N - gk - _:' . 14, (a) Analyze a propped cantxlever of span ‘L’ and subjected to a urufoun
o . A/j' — R — . o .  distributed load (w/m length) for- the entire length of span. Also
A ':Eg Em- S sm 5 "‘f@l} o o ' determme the collapse load.
P13 : 7% i : . Co
J o | v T | . I | Or
‘ R = Constant . : ' S RIAT SRRt ~ (0)  Determine the collapse load factor for the frame loaded. as shown in
. [ o - Tig. Q 14(b). :
| ~ Fig. Q11(h) - o (o 2
12." (a) Analyze the beam ABC shown in Fig. Q 12(a) by stiffness matrix method. - - S : B ' *L?
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