35 5 Vol. 35 No.5

2015 10 EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Oct. 2015
: 1000 - 1301(2015) 05 -0161 -06 DOI:10. 13197/j. eeev. 2015.05. 161. songcc. 024
1 1 12
(1. 200092; 2. 982 —8577)
:N945. 14; TU3S5; TU317 TA

System identification of energy-dissipating structure based on decoupling
nonlinear damping system
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Abstract: The introduction of nonlinear dampers will result in nonlinear performance of the overall structure. By
linear system identification method the dynamic characteristics of the overall structure can be identified through the
state matrices. However it is not applicable for nonlinear systems since the identified results are equivalent coun—
terparts of linearized systems over certain time span and they may vary with the excitation intensity. In this paper
the nonlinear damper subsystem is decoupled from the linear main-frame by exerting the internal force between the
dampers and the frame as the external force. Assuming that the restoring force model of dampers is set up with un—
defined parameters to be identified the unknown parameters are introduced to the state space model of the overall
system. The method can estimate the coefficients of the nonlinearities and also can identify the linear dynamic char-
acteristic of the inherent structure.
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1

Fig.1 The nonlinear system of energy-dissipating structure
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Fig.2 The diagram of decoupling nonlinear system of one degree of freedom
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Fig.3 The additional damping restoring force Fig.4 Frequency response curve of displacement

curve identification of the inherent structure

1
Table 1  The results of parameters identification of viscous damping system
(rad/s)
6.325 0.084 1200
6.324 0.083 1205
6.319 0.321 0
0.005 2% 1.5% 0.45%
(2) 0
2 k, 350 a 0 o
> i =ky g(1) =-1L, =1,
2
-1.22% .
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2

Table 2 The results of parameters identification of friction damping system

(rad/s)
6.325 0.084 350
6.361 0.083 346
6.294 0. 346 0
0.57% -1.22% 1.14%
5 6
Fig.5 The additional damping restoring force Fig.6  Frequency response curve of displacement
curve identification of the inherent structure
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Fig.7 The additional damping restoring force Fig.8 Frequency response curve of displacement

identification of the inherent structure
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