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Outlines

• Why this research ? 

• How to solve the problems ?

• What are the results ?

• Conclusions.
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Why this research ?

• How many modes are necessary in the modal analysis ? 

• To meet the requirement of code (UBC). 

• To save CPU time in computation.

• To provide a guide for engineers.
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Why Modal Participation Factor so Important?
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• Free Vibration:

• Full Set:

• Modal Reaction:

• ABAQUS: only available for single support case

• MSC/NASTRAN: conventional method  by DMAP
modal reaction method  by SPC force

How to Calculate the Modal Participation Factor
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• Parseval’s equality:

• Normalized quasi-static mass:

• Single support:

• Multiple support:

Normalized quasi-static mass
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How Many Modes Are Necessary ?
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Bridge tower subjected to support motion
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Comparisons of CPU Time to Calculate the Modal 
Participation Factor for Discrete System
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• A new method for determining MPF has been proposed.
• Five typical structures have been demonstrated to check the validity.
• MSC/NASTRAN has been successfully implemented.
• The minimum number of modes to satisfy UBC code has been obtained. 
• The effects of a restrain condition and an axial force have been discussed.
• A real structure of Golden Gate Bridge have been considered.
• The greater the stiffness is, the larger the number of modes are needed.

Conclusions
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