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ABSTRACT

This paper is concerned with the vibration control of multi-layer structure for
ultra-tall buildings and main tower of large bridge etc. We have modeled the
multi-layer structure with the distributed mass system as the lumped mass system of

two-degree-of-freedom structure and made

experimental equipment. The Hw control

theory was applied to the design of the control system. The designed control system

was simulated by computer. As a result, the designed He controller showed the good
vibration control performance to impulse response and frequency response.
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Table 1 Specifications of experimental apparatus

Support Specification Heightlmm] | Width[mm] | Length[mm]
H-beam, 125X125 1,700 1,300 2,400
Mass, m Specification Thickness | Width[mm] | Length{mm]
’ Steel Plate, ssa 00 950 950
Mass, Specification Thickness | Width[mm] | Length{mm]
’ Steel Plate, ssa 15" 950 950
Mass, Specification Thickness | Widthi[mm] | Length{mm]
' Steel Plate, ssa 30° H 120
Spring Specification Thickness | Widthmm] | Length{mm]
) Flat Type, SK-5 35 | 60 | 660
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Fig. 1 Schematic diagram of two-degree-of
-freedom structure
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Fig. 2 Analytical model of two-degree-of
-freedom structure
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Fig. 3-1 Free vibration of upper plate
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Fig. 3-2 Free vibration of bottom plate
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Fig. 3-3 Curve fitting of upper & lower plate
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Table 2 Estlmated parameeters for analyﬁcal model

Parameter Value Unit
"o ‘ 116.5 kg
s 1.5 kg
Damping coefficient ¢y 29.12 | N. s/m
Cy 14.22 | N- s/m
C3 11.33 | N- S/m
Stiffness coefficent &) ‘ 23,817 N/m
Motor torque constant 7 | 0.5 | N-m/A
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Fig. 5-1 Free viblation simulation of upper
plate by estimated parameters
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Fig. 5-2 Free viblation simulation of bottom
plate by estimated parameters
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Fig. 6 Frequency response of two-degree-of
-freedom for multi-layer structure
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Fig. 10-1 Simulation result of frequency
response for bottom plate
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