
Tutorial 2  (Solutions)

Q1

	[image: image1.wmf]P

2

4

3

1

x

1

x

2

x

3


	Uniform EI and L for all members

Let 
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No axial deformations; no side sway  ( 2DOFs: 
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Member 1: With axial force, 
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Member 2: no axial force, 
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Member 3: no axial force, 
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Assembling for active DOFs, 
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Put 
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From the stability functions table, 
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Q2
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Neglecting axial deformation, and consider modified stiffness matrix for member 1, only 1DOF: 
[image: image14.wmf]2
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Denote Flexural Rigidities:
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According to the given properties (
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From the member stiffness matrix, for active DOF 
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Member 1:
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Member 2:
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Assembling, 
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Put 
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  (Critical equation for buckling)

Euler loads:
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Trial-and-error, 

For 
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From stability functions,
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	0.920
	2.6100
	0.9258
	0.3727

	0.921
	2.6082
	0.9267
	0.3683

	0.940
	2.5747
	0.9434
	0.2834

	…
	…
	…
	…

	1.200
	2.0901
	1.2487
	-1.1691

	1.220
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	1.2804
	-1.3112
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	1.2935
	-1.3697
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	-1.4593
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Similarly, for 
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( Solution for ( satisfying the critical equation (buckling) is between 9 and 9.5 

Q3
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Consider the sway mode. Because of anti-symmetry, the frame can be simplified. With the global coordinate system as shown, no transformation is needed. 

Neglecting axial deformations, 2 active DOFs: 
[image: image35.wmf]2
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Member 1: With axial force
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where 
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Member 2: No axial force
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Assembling, and substitute 
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Put 
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(1)

This is the critical equation for stability (verge of buckling)

Verify for 
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From Table of stability functions: 
[image: image46.wmf]125

.

3

=

s

, 
[image: image47.wmf]719

.

0

=

c

 

· L.H.S of (1): 


[2(3.125)(1+0.719)-(2(0.61)](3.125+3)-3.1252(1+0.719)2 = 0

For buckling mode corresponding to 
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 Q4

	Neglecting axial deformations, 

2DOFs: 
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Consider Unit Displacement Method to form 
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1) 
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Put 
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The solution for this critical equation can be obtained using bisection approach; try with bounds 
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