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Design of semi-active adaptive controllers
for the stay cables using magneto-rheological damper
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Abstract: Using the LuGre dynamic friction model to describe the magneto-rheological damper behavior, we establish
a new model for the cable-magneto-rheological(MR) damper system. The resulting model provides a good description of
system dynamic characteristics; the parameters of the magneto rheological damper can be easily identified in real-time.
Firstly, for the new model of cable-damper system, a semi-active adaptive control law is derived to suppress the vibration of
stay cables; and the controller design is achieved using Lyapunov direct method. Secondly, a singular perturbation analysis
allows reducing the new model to obtain another semi-active adaptive control law. The analysis of numerical simulations

shows that the proposed control laws can effectively mitigate the vibration of stay cables.
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