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STRUCTURAL ENGINEERING

PO7SEE13 - Stability of Structures
Time: Three Hours | Maximwm Marks: 100
' Answer ALL Questions: - - '
PART -A (20 x 1 = 20 Marks)

1. A structure may have ------------ kinds of failure
a) one b)iwo ¢} three d) several
2. Form failure depends on ------- of the structure

a) geometry b) loading c) material  d) both geometry and loading

3 When the magnitude of the load on a structure is such that the equilibrium changes from
stable to neutral, the load is called

_ a) buckling load b) critical load ¢) ultimate load d) safe load
4. The equilibrium approach deals with the equilibrium configuration of.
: a) perfect system b) imperfect system  c) static systems d)dynamic systems
5. Buckling parameter, for uniform column with one end fixed and the other end hinged
a)10.903 b)17.221 c) 4.493 d)2.00
6. The derivative error ------=----- with the order of derivative 7
a) increases b) decreases ¢) has no relation d) None of the above

! 7. What is the effect of increasing the DOF of a system
‘ a) flexibility increases and stiffhess decreases
b) b) stiffness increases and flexibility decreases
¢) both flexibility and stiffness increases

d) d) both flexibility and stiffness decreases

8. Based on linear theory the value of ( P/Pcr) is

a) 1.00 b)1.152 ) 1.25 d) 1.35

9. Buckling load for the column having one end clamped and the other end free is given by
a) Por= (n’/4) ( BILY) ¢) Per=4 '’ ( EI/LY)
b) Per=2.49 (EVL?) d) =* (EVLY)

10. The lowest buckling load Pt for pin ended uniform column in the inelastic range is
Pi= 7% ( EI/L?) The value for 1 for most of the metals lie between

a) 0.8 and ©.95 b) 0.5 and 0.65 ¢} 0.65 and 0.8 d) 0.8 and 1.00

AU

11. Pure torsional mode exists in a section whose centroidal axis comncides with the shear center
exisls
a) lrueb) false ¢) partly frue

12. The method which assumes the first variation of the total potential to vanish is
a) Ravleigh-Ritz method ¢) Finite difference method
b) Galerkin’s method d) Finite element method

13. Infinite rotational spring stiffness indicates a
a) clamped end b} freeend ) hinged end d) simply supported end

14. Zero torsional spring stiffness indicates a
a) clamped end b) freeend  ¢) pinned end d) simply supported end
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15, Buci\lmgD load ‘of assymimetric frame subjected to.an axial loqd Pcr is equal to
ay16.47 (EVL2) ~ b)I2.90 (EVES) - o) 1S (BIALA): s ) 1547 ( EI/LY)

16. Buckling load of rectangular plate axially compressed, simply supported along two
opposie edges and clamped along other two edges 1s glven by (Nx)er =
a)‘)Dgt/a‘ )SSDn/a ) 9.5 D’ /a* d) 9.0 D? n* /a°

17.For bucklmsa 01" unlf_orm column fixed at one end and hmged at other end, Pcr=
a) 14.94 ( EVLY)  ~ 'b)12.5 (EI/Lz) ) 16:0( El/LA Do dy14.2¢( EI/L?)

18, Buckling of simply supported rectangular plate compressed in two perpendicular
direction is given by

AN=2 D 7’ /a’ b) N=D 2 /2’ ON=25Dn*/a  d)N=D'r’/a’
19. For buckling ol tapered simply supported column Pcr=
a) 7.84 ( EVLY b) 8.94 ( EI/LY) ¢) 2.174 ( EUL?) d) 6.84 ( EI/L?)
20. For buckling of square plate under uniform axial load with two opposite edges
clamped
(for n=4), (Nx)cr =
a) 6.19 D n* /a’ b) 5.47 Dx’ /a° oDr*/a®  d)5.19Dx’/a’

PART-B (5 x 16 = 80 Marks)
21 a) Derive an expression for buckling load of column fixed at both ends

(OR)
21 b) Petermine the buckling load of a column with one end fixed and the other end
hinged using fourth order differential equation.

22 a) a column of length *1.” hinged at both ends and having a moment of mertia °T" for
the middle 60% of its length and 1/2 for the remaining length. Find the critical load on the
column using finite difference method.

(OR)
22 b) A uniform section propped cantitever is subjected to compressive load at the simply
supported end. Wlth origin at the 31mpi\ supported end, the Galerkin's trial function is
given by ¢ = x -3 Ly +2x* Isit a suitable trial function (o be used in general
equation? Hence find the value of he critical load.

23 a)Estimate the critical value of the aval load acting on a cantlever of constant
stilfness EI which is supported on an elastic medium varies linearly from zero at the {ree
end 1o a maximum of 170 EI/L at the fixed end.

(OR)
23 b) Derive an expression for deflection of a beam with a point load at mid span.

24 a) A simply supported beam carries a uniformly distributed load of intensity "¢ per
metre run. Find an expression for the displacement profile in terms of maximum
displacement.

(OR)
24 b) Obtain the critical load for a column of T section. il the column ends are hinged
such that the ends can rotate, but cannot deflect about X and Y axes. The ends are [ree to
warp. but cannot rotate about Z axis.

25 a) Obtain an expression for critical load ol a uniaxiatly compressed plate fixed along
all the edges by energv method.

(OR)
25 b) Determine the critical load of a unilormly compressed square plate whose edges are
fixed and compressed by a uniformiy distributed force by energy method.
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