[image: image1.jpg]A one stoty building model is shown in the figure below with a dc motor on theroof. The motor
can be activated such thatif generates a reaction force at the roof. The ideawould be to control
the motor valtage so that the reaction Force helps calm the building in the event of an carthquake.
When the foundation moves with velocity vi(t), that motion is eventually transferred to the roof,
vt If the motor is simultaneously supplied with a voltage source e(t) it generates a torque T
which produces a horizontal reaction force at the roof to counteract the effect of the earthauake.

R =radius of motor wheel ~ Im
Mm=mass of the motor = 100R? kg
Tm=rotary inertia of the motor = S0Rekg-m?
e=motor supply voltage ~ 100V (Vary
accordingly)

Ra=motor winding resistance =0.1

velocity of the motor wheel center

put velocity of foundation

clocity of floor below motor wheel
Mr=mass of foundation=10,000 kg

ko= combined wall stiffness = 22105 N/m
ke=motor constant=0.1 Nm/A.

La=motor winding inductance (acgligible)

1. Construct and fully angment the bond graph for this system (ncluding the de motor). (25 pts)
2. Identify the key variables and derive the space-state equations. (25 pts)
3. Using the numerical values given, solve the system of equations and plot vmand vf vs. time.

Show any other plots you think are relevant. (2
4. Discuss your results. (25 pts)
4 good discussion would include an explanation of the results, a parametric study of the
system (how it performs when the parameters are varied), and any other observations that
you think are noteworthy.





