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Active Vibration Control of the Prestressed Concrete Stress
Ribbon Bridge Using by H” Control Theory

by

Takatoshi OKABAYASHI*, Masataka KOMATSU**
and Meguru TSUNOMOTO***

This study presents active vibration control methods for the prestressed stress ribbon pedestrian

bridge using by H” control theory. This bridge is modeled by FEM and reduced to the five degree of

freedom system. The excitation forces act on the three points on the bridge and a control force

operates on one point on the bridge. We consider the dynamics of the actuator.

The linear quadratic

control and the H™ feedback control are investigated. Numerical results are shown that the H”

controller is effective compare with the linear quadratic controller.
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Photo.1 Prestressed concrete
stress ribbon bridge

Table 1 Characteristics of the bridge

Structure type : PC Ribbon bridge
Bridge length : 80.500 m
Spanlength : 68.000 m
Sag : 1.495 m
Bridge width : 1.500 m

Liveload  : 100 kg/m?
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Fig.1 General view of the test bridge

Table 2 Frequencies and damping constants

Frequency (Hz) Damping
Analysis |Experiment| Experiment
1| 1.0276 1.10 0.0023
1.1968 1.37 0.0083
*3 1 1.7349 1.89 0.0054
*4 | 2.3325 2.58 0.0050

Order

*5 | 3.1541 3.54 0.0058

6 | 4.0576 4.62 0.0057
7 1 5.0733
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Fig.2 Vibration modes
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Fig.4 Dynamics of actuator
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