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The 2-mass model

 The 2-mass model, theory behind



Single dof model



Undamped vibrations



Damped free vibrations



Damping mechanisms in structures



Generalization to multiple degrees of 
freedom



Modal analysis



Harmonic response analysis



Transient structural analysis



 The building is made of columns and bema 
modeled as line bodies and then floor slabs 
that are modeled as solid surfaces 
(reinforced concrete)

 The maximum allowed load is that of 50 
lb/ft2 that is 50 psf (250 Kg m^2) 



 The idea is to evalute the effects of two 
different kind of loads
o People dancing with oscillation of maximum load 

of 50 psf (250 Kg m^2) in the range 40 to 60 psf, 
so 10 psf (48 Kg/m^2, 0.00047 MPa)

• Let’s consider this issue for a frequency of about 1 Hz 
estimated 

o The same analysis for a machine operating on 
the floor up to 3000 rpm (50 Hz). The machine 
weight is 40 lb (18.14 Kg), that due to the floor 
dimensions can be considered distributed as 0.1 
psf (0.5 Kg/m2)



Building: modal analysis



Example of influence of dancing on floor



Analisi dinamica di un riduttore

 Nell’analisi di un riduttore le deformazioni devono 
essere tenute sotto controllo in quanto possono 
determinare uno spostamento degli assi del 
riduttore e quindi un cattivo funzionamento 



 Supponiamo di analizzare la scatola di un riduttore con 
le seguenti caratteristiche per una trasmissione di 
potenza



Carichi

 Supponiamo di aver calcolato i carichi 
associati ai cuscinetti del ns sistema. 
Cuscinetti A e D bloccati assialmente soltanto

A

C B

D

Z X

Y

Bearin
g

Fx (N) 
radiale

Fy (N) 
radiale

Fz(N)
Assiale

A 16000 30000 16000

B 6000 30000 0

C 3000 -30000 0

D -25000 -30000 -16000





 Modal analysis
o Remember to transfer the constraint settings 

from previous static analysis 
o The connection can be implemented by 

simple transfering the static model in the 
modal box

o Model shape results need to be created from 
the table by right click and select <create 
model shape results>



 To perform an harmonic response you should 
move the harmonic block on the modal one

 Be sure to transport again the fixed constraint
 For the analysis settings consider the 

following ones are possible valid ones



Vibration mode for a ball-screw actuator


