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Identification of a Passively—controlled Energy Dissipation Structure and

Additional Damping Force Based on Adaptive Extended Kalman Filter
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Abstract: In order to solve the problems that it is difficult to directly measure the damping force provided by the
damper of passive energy dissipation structure, and it is difficult to evaluate the performance and state of the damper,
in this paper, a structural identification method based on adaptive extended Kalman filter is proposed and the method
is applied to the damper characteristic identification of passive energy dissipation structures. Under the condition that
the damper model is known, the damper parameters can be identified; under the condition that the damper model is
unknown, the additional damping force provided by the damper can be considered as the unknown excitation and can
also be identified by the proposed method. A multi—storey shear frame structure and a multi—storey damper controlled

structure are used as numerical examples, and a single—storey damper controlled structure is used as experimental ex—
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ample to demonstrate the effectiveness and feasibility of the proposed method. The proposed method can provide more

basis for the characteristic identification and performance evaluation of the dampers in the passive energy dissipation

structure.
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Fig.1 Multi-degree of freedom shear frame structure model
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Fig.2 Identified displacement of second storey

under external excitation
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Fig.3 Identified velocity of third storey

under external excitation
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Fig.4 Convergence of identified damping coefficient

under external excitation
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Fig.5 Convergence of identified stiffness

under external excitation
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Tab.1 Structural parameters and structural

states identification error %
REZ MRz FHie (RSP 7 R
1)z 0.07 0.97 0.54 1.16
22 0.11 0.67 1.16 2.28
32 0.14 1.11 0.33 0.66
4 0.04 0.34 2.01 1.08
52 0.03 0.25 1.95 1.93
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Fig.17 Experimental model of steel structure with damper
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Fig.18 Identified stiffness of structure
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Fig.19 Identified damping coefficient of structure

40
20
z
<
@ 0
=
-20 —— SR
— — — IR /1
_40 " " i "
0 1 2 3 4 5
(] /s

B 20 MW ARMNER(TA—)

Fig.20 Identified additional damping force of structure( case one)
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Fig.21 Identified additional damping force of structure( case two)
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