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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—

«  WHHEHEA:2019-11-26
EE&TH : EFK A RPFIE4 BT H (51778490 ) , National Natural Science Foundation of China(51778490); ™ 7R 44 #i 5% T 782 5 W H AR
TS SEH6 2 R 42391 H (2017B030314068 ), Open Research Fund Program of Guangdong Key Laboratory of Earthquake Engineering and Ap—
plication Technology (2017B030314068); | i Tl B SR B} % K 4 B Bh Wi H  (20ZR1461800) , Natural Science Foundation of Shanghai
(20ZR1461800)
EE B I T (1978—) , 53 AR HA, W2 R B0, LA S
+ AR N , E-mail : xue@tongji.edu.cn



5114

N A T A N AR R B8 U T AR LS A KB B e AR 5 67

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.

Key words : damper controlled structure ; additional damping force ; extended Kalman filters; adaptive
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Fig.4 Convergence of identified damping coefficient

under external excitation
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Tab.1 Structural parameters and structural

states identification error %0
(3= NI FHe R IR BRI AR
1)2 0.07 0.97 0.54 1.16
2 2 0.11 0.67 1.16 2.28
3 )2 0.14 1.11 0.33 0.66
4)z2 0.04 0.34 2.01 1.08
5)2 0.03 0.25 1.95 1.93
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Fig.17 Experimental model of steel structure with damper

PRGN B EAEE 3 N I AL I
i O BRI LA R A A E o E an e 17
JIr . HeH e BE AR JEkAR SR ] PCB333B30 # i i
I, REGE 100 mV/g, Ml w72 50g, SR 0.5~
3 kHz. {37 #5825 R 38 L 1 11300 #3007 #



72 R R AR (A AR BE R

fERgs, M TR 160 ~ 450 mm. JifE SR |
167716 LH-S09A TR R 1% 84 , 1A% 500 N,
RIEH 1.897 6 mV/N. IREH, 15 5 REESTR YN
1 000 Hz.

SFAEF TR N 80 mm WIHARI RS, 7 FHJE SRAE
IGERRTHEAT A B dR3l,  HR AR R SRR
TR T ARAT LKA TOLS Jon 8 38 w97 K Avi R 1o, A
RIS, 5 250 A% B BELE 48 R b R i IR T
WABH e A%, JAEHTE B RS H /B mBEJe 71T
S e e e oY B N e RS WS Ak ke |
W XS R SR AR RO TE] T 00 A RHin BELE
HTR BN E 18~1& 21 .

1 000 T

N\
2

800 \\\

600 F P RE U OO I ) |
- = = WIEERIE WIS )

0 5 10 15 20 25 30 35 40
fifa] /s
A 18 ZHMRAERMNER

Fig.18 Identified stiffness of structure
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