DYNAMICS OF STRUCTURES

Dynamic Response Factors

2 Harmonic Vibraion with Viscous Damping

O The steady state harmonic response is:
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Resonant Frequencies and Responses

O The frequency at which largest response amplitude occurs is called
resonant frequency

O The steady state displacement, velocity and acceleration response of a
dynamic system are:
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O By setting the first derivatives of u, & and i w.r.tf equal to zero we can
determine the resonant frequencies.

e Displacement resonant frequency ratio : B =A1-28*
e Velocity resonant frequency ratio : B.=1
e Acceleration resonant frequency ratio B,=1 ﬁ
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Resonant Frequencies and Responses (Cont..)

o The three dynamic response factors are:
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Half-Power Bandwidth

o The difference of frequency ratios on either
side of the resonant frequency at which the
X . . e
amplftudc is 1/2 times thc‘ resonant s r#‘am’i
amplitude. For small damping:
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o For small damping:
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Rotating Machinery/Eccentric Mass Vibrator

o In case of rotating machinery:
plt)=meQ* sinQ e

o Here p, is meQ? the response is therefore:
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Transmissibility: Support Movement

o Let the support move according to the equation:

u =GsinQu = i, ==GQsinQx

o Equation of motion is:

mii' +cli+ku=0 = m(ﬁ+ijx)+ml+ku:0

mii + cii + ku = —mii, = mGQ’ sin Q1

o Here plt)=mGQ?sinQt

o Therefore u(r)= ﬂ%sin(ﬂt -9)
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Transmissibility: Support Movement (Cont..)

O The total displacement is:
' =u, +u=GsinQu+ G+sin(gx -9)
(-4} +2gpY

=u'=ysin(@-y).  where 7=G

O The ratio of amplitude of total displacement () to
amplitude of ground displacement (G) is called
transmissibility (7R)
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Force Transmission

O The total force transmitted to the base is:
= fo+ fy =ci ku

O The displacement and velocity response to
harmonic force is:
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o Transmissibility is also the ratio amplitudes of
force transferred to the base to the applied force
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