
Example V.5.1
For the six-DOF system shown below, no information is given on the masses of the particles nor
on the sti↵nesses of the springs.
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Only the configuration of the system is known, along with the two lowest natural frequencies of
!1 = 8.154rad/sec and !2 = 16.43rad/sec and corresponding mass normalized modal vectors of:

are known. For this system:
1. Approximate the lowest natural frequency if the sti↵ness of spring “3” is increased by 2 ⇥

103N/m.
2. Determine the sensitivity of the second natural frequency to an increase in the mass matrix

element M33.
3. Suppose a forcing is applied to the system with an excitation frequency ⌦ that is near the

second natural frequency (⌦ ⇡ !2 = 16.43rad/sec), which creates an undesirable resonance
situation. To alleviate this resonance problem, we decide to sti↵en one of the springs to move
(increase) !2 away from the excitation frequency; however, we need to be careful to not move
!1 = 8.154rad/sec too close to ⌦. With which spring will we be most e↵ective in increasing
!2 and yet keeping the change in !1 small?

Tabular results for eigenvalue sti↵ness sensitivities are provided on the next page.



C
h
a
p
te
r
V










