CE 573 - Structural Dynamics
Homework #3
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Excitation Accel. in Accel. in Displacement Force Applied Disp. at Roof

Frequency Actuator Displ. [+ -] Actuator Actuator at Roof [+ -] by the Normalized
[HZ] [in] [in/s*2] [a]l [10~-3 in] Actuator (Ibf) by Force
2.00 0.1 15.8 0.04 275 29 9.6E-05
201 0.1 15.9 0.04 3.2 29 1.1E-04
2.02 0.1 16.1 0.04 4 29 1.4E-04
2.03 0.1 16.3 0.04 4.9 30 1.7E-04
2 0.1 16.4 0.04 6.7 30 2.2E-04
2.05 0.1 16.6 0.04 9 30 3.0E-04
2.06 0.1 16.8 0.04 17.5 30 5.8E-04
2.07 0.1 16.9 0.04 15.5 e 51E-04
2.08 0.1 17.1 0.04 12 31 3.9E-04
2.09 0.1 17.2 0.04 el 31 2.9E-04
2.10 0.1 17.4 0.05 8.25 32 2.6E-04
21 0.1 17.6 0.05 7.25 a2 2.3E-04
212 0.1 17.7 0.05 6.25 32 1.9E-04
213 0.1 17.9 0.05 5 32 1.5E-04
214 0.1 18.1 0.05 4.5 33 1.4E-04
215 0.1 18.2 0.05 4.25 33 1.3E-04
2.20 0.1 18.1 0.05 275 35 7.9E-05

[Scaled] Amplification Factor
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Excitation frequency

Peak amplification occurs at w = 2.06 Hz therefore assuming that damping ratio is small, fundamental frequency
W of the system is around 2.06 Hz, giving a fundamental period of about 0.49 sec.

Half-power (the amplification factor is reduced to 1/sqrt(2) of the max) frequencies:
wl = 2.033Hz and w2 =2078 Hz. (Aw=w2-wl =0025Hz

Continuing with the assumption that the damping is very little, we can use the approximation that Aw /wn = 2¢
26 =0.025/2.06 gives § = 0.6%0



