
Numerical Tests of Large Mass Method for Stress Calculation of Euler-Bernoulli
Beams Subjected to Support Accelerations

* **
Yong-Woo Kim, Nam Seok Choi, Myung Jo Jhung

Key Words : Euler-Bernoulli Beam( - ), Large Mass Method( ), Support Accelerations(
), Quasi-static decomposition method( )

ABSTRACT

The large mass method for dynamic analysis of statically determinate beams subjected to in -phase 
support motions is justified by showing that the equation of motion of the beams under 
consideration is equivalent to that of large mass model of the beam when an appropriate large mass 
ratio is employed. The accuracy of the stress responses based on the beam large mass method is 
investigated through careful numerical tests. The numerical results are compared to analytic 
solutions and the comparison shows that the large mass method yields not only the time history of 
motion but also the distributions of bending moment and shear force accurately.
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Fig. 1 Simply-supported beam 
 

 

 

 

 

 

 

 

 

Fig. 2 Put table title put table 
 

 

 

 

 

 

 

 
Fig. 3 Large mass model of simply-supported beam 
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Fig. 4 Free body diagrams of the large mass model of 
simply-supported beam subjected to )(taMF  at both 

supports, where the diagrams are depicted based on 
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Fig. 5 Finite element discretization of large mass model  
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Table 1 Cantilever subjected to simple acceleration time history at fixed end (NEL=20, 001.0t s) 

 

 

 
271008.2 NmEI , mkgm /4388.67  

 

  

  

(a) Responses at x=20(m)  (b) When t=0.7(sec) 
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Table 2 Simply-supported beam subjected to simple acceleration time history at both ends (NEL=20, 001.0t s)  

 
291064.2 NmEI , mkgm /2400  

 

  

  

(a) Responses at x=15(m) (b) When t=0.1(sec) 
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