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Four rigid bars form a compressive element under applied compressive load at point B. It is
assumed that the bars are hinged and connected at their intersection. At one end, the element
IS supported by a hinge, and at the other end, point B, the element is supported by a roller. The
system is assumed to be a 2D structure. At the intersections, there are three rotational springs
with a spring coefficient of k. Each rigid bar is the length of I.

a) Determine the total potential energy of the system.

b) Determine the buckling loads.

c) Determine the buckling shape modes.

d) Assume the rotational spring coefficient is 2000kN.m/rad and determine the
buckling loads numerically.

e) Model the system in FEM software and compare your results.
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Profile dimensions

Area properties
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Second
DiaEl';l‘;ter thixzrl::ass Weight Eetﬁ-:ta;r Area SI:::r moment of
Profile Drawing t m Ly P A A, area
[ka/m] [mm?] vy |
[mm] [mm] [m] [mm?] [*106 mm?)
.9/ 6. dxf . . . . 5] J
ICHS 889/6.3 dxf 889 6.3 128 0.279 1635 1041 1.402
Profile dimensions Area properties
Second
Ext. Wall External Shear
Brofile Drawing Diameter thickness Werllght perimeter Afa area mo'::_z.;t of
D t
[kgim] [mm?] "2 |
[mm] [mm] [m] [mm<] [%10° mm?]
rJHS 139.7/6.3 dxf 139.7 6.3 20.7 0.439 2640 1681 5.886
Profile dimensions Area propertles
Ext. Wall Weight External Area Shear mﬁi?;"-:dor
Profile Drawing Diameter thickness mg perimeter A area area
D t
Tkgim] Imm? s I
mm]  [mm] (m] I | 06 mm)
1SHS 168.3 /10 dxf 168.3 10.0 39.0 0.529 4973 31686 15.64

Leg =

for -

for

for

Zwm

2

e ed

e

—

2 5o k N

Zloa (< v

= 226 kp



