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The beam is a fundamental 
and important component in 
many engineering structures 
in civil engineering, 
mechanical engineering, and 
aerospace engineering.  
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The plane stress problem of 
beams is a classical one in 
elasticity theory and the Airy 
stress function method is often 
employed to investigate the 
mechanical behaviors of beams.  

The efficient stress conditions for the 
free and simply supported ends are 
adopted based on Saint-Venant 
principle.  JZ
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In many recent research of beams, 
the displacement boundary condition 
for the fixed end is treated as that 
proposed by Timoshenko and 
Goodier (1970), i.e.  

or   

QUESTION  

However, the elasticity solutions for beams with fixed 
end(s) are not in good agreement with the FEM results 
with the increasing thickness of beams.  

Dai and Ji, J Tongji Univ-Sci 36, 890 (2008, in Chinese). 
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METHOD  
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Based on the above two fixed boundary conditions, a 
new one is proposed as follows:  

where β is a parameter to be determined by the 
minimization of the square sum of the longitudinal 
displacement over the total cross section of the fixed end.  JZ
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CONCLUSIONS 

1. A new fixed boundary condition is proposed and the 
accuracy of the elasticity solution for beams with fixed 
end(s) is improved. 

2.Examples show that the elasticity solution obtained by 
the new fixed boundary condition best approaches the 
FEM result in comparison with the existed elasticity 
solutions with the increasing thickness of beams.   
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