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Fixed-End Moments 
Loading 
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Displacements 
 

MA Configuration MB 
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Displacements 
 

Configuration Translations Rotations 
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Matrix Stiffness Analysis 
 

Truss Element Stiffness Matrix 
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Frame Element Stiffness Matrix 
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Frame Element Transformation Matrix 
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Virtual Work 
 
Volume Integrals 
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Structural Dynamics 
 

SDOF Systems 

Fundamental equation of motion ( ) ( ) ( ) ( )mu t cu t ku t F t+ + =&& &  

Equation of motion for free vibration 2( ) 2 ( ) ( ) 0u t u t u tξω ω+ + =&& &  

Relationship between frequency, circular frequency, 

period, stiffness and mass: Fundamental frequency 

for an SDOF system. 
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Damped circular frequency, period and frequency 
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General solution for free-damped vibrations 
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Amplitude after p-cycles 1

p

n
n p n

n

uu u
u
+

+

⎛ ⎞
= ⎜ ⎟
⎝ ⎠

 

Equation of motion for forced response (sinusoidal) 0( ) ( ) ( ) sinmu t cu t ku t F t+ + = Ω&& &  

General solution for forced-damped vibration 

response and frequency ratio 
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Undamped free-vibration response 

 
General case of an under-critically damped system. 

 


