Earthquake Engineering Research Centre
_ International Institute of Information Technology
Gachibowli, Hyderabad — 500 032, India

Theory:

Forcedvibration is of two type:
1. Undamped forced vibratic
2. Damped forced vibration

Undamped forced vibration :

The differential governing equation for system withdamping is

mi + ku = gsinwy

where, m = mass;u = acceleratiol k = stiffness; u = displacementy,= natural
frequency; p= amplitude of force

Solution of the given equation
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where,
#(0) = Initial Velocity.
@ = Velocity.

Damped forced vibration: The amplitude of a forc-damped vibration will settle to sor
value where the energy loss per cycle is exacligrioad by the energy gaine

The governing equation for damped forced vibraisc

L+ osl + ki = pysin @
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Where,

¢ = Damping Coefficient.

& = Damping Ratio.

The Solution for the given Equation

wle)= 5 (ACos @yt + BSin @)+ CSin @ + DCos at




Where,mp = Damped Frequency.
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Also, r = Frequency Ratio.

Pedod, T =21/t

" Time Vs Displacement
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