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1.1 Governing Equation for a Beam with Axial Force 
 

 

 

 

 

 

 
 

 Equilibrium for vertical force  

2

2

2

2

0)()(
dt

wd
mqkw

dx

dV
dx

dt

wd
mkwqVdVV +−=−→=−−+−+  

 Equilibrium for moment 
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 Elimination of shear force 
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 Strain-displacement relation 
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 Stress-strain relation (Hooke law) 
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 Definition of Moment  
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 Beam Equation with Axial Force 
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1.2 General Solution 

 Characteristic Equation for 0Q   
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 Homogeneous solution for 0Q   
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 Four Boundary Conditions for Simple Beams 
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 The homogenous solution is for the boundary conditions, while the particular solution is for the 

equilibrium. 
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1.3 Analysis of Beam-Columns and Buckling Load 

 Beam Column - Simple Beam Subject to a Uniformly Distributed Load 
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- Boundary Condition 
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- Final solution 
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- Deflection at the Mid-span 
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- Moment at the Mid-span 
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 Buckling Analysis of Simple Beam 

 

 

- Boundary Condition 
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- Characteristic Equation 
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 Buckling Analysis of Fixed-Fixed Beam 

 

 

- Boundary Condition 
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- Eigenvalues 
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 Buckling Analysis of Cantilever Beam 

 

 

- Boundary Condition 
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- Buckling load 

3,2,1    ,
4 2

22

=


= n
L

EIn
Q  

 

Q Q 


	Chapter 1
	Beam Equations

