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BEEAIREN G (B 7)) o 1 17 76 B R G 5 IR i A B L
TG il 5 A5 TR IR 2 A4 N i o ok R Ao ek R A% KR
H(E 54536 45 VIBPILOT (415 5 % 4 55 B 617 R
£ . R R A Butter {538 38 i X BOHE 817 40
ARSI 15 Hz, I gk B 15 B35 1 R U K2
100 mV/g,

3.2 ABWITHRKRER

N 2 B . 3 Bl 5 T 50 TR ik — 20 B IE 42
A 7 R AR B IR BEBIL A B B4R LR . FE AR
T 22 LU0 T ) 45 2 00 1 i B2 88l i+ T A
T EE X RSB T O BEA T 22 N R #E4T 20 1R
WD IR R A B R IR A R 8
FiR 245 o ZA R R AR (o — D 2 L i
S5 5L 5 BUE A2 ST S B R A — B, o mT
TENL AR 2 PRI AE 1 T H A8 40 0 E A1 5 A AR

®2 WHBRHBGIRER
Tab. 2 Experimental damage cases
B Lol B i FE
E, AR REAK 2 20 26 WI 2
E, %6 = REAK 245 20 26 Wi J3E
E; % 4.6 )2 R AR 24 20 26 Wi 2




%531 LR A5 BEALWLE T 0 T 2 400l 256 2 A0 4 0k S AL B 4 431

T 1 2% 2 MR 232 125 i o ff o X 453 493 90 47 5 2, T
B 135 FTE 25 T K 52 B ATL 9% 50 1 235 1) S 3R G 1 ik
JR i

2) I EEA LU ML ca. BT S BE
= SR (15 0L 25 B w5 1) I 7 T {75 4K T LA 380 6 7 Y &4

T SRAEAL ’ ) s b R EA TG E G A RTBE R, ke T2 A
(b) VIBPILOT system A B TC A R BB E T AR . i IE R 5 T e
RGN e A5 30 A 0 R o) N A R A5 0 9 A L AR T
— RGN B S BRI A R ROR B T AR
22 (A I B & 1B RICR L T T R S R AT A 2 S
o elllN

Bt ARSI Y 5 — EH 7E University of Tlli-
nois at Urbana-Champaign £ % 1 [8] Bt 7 57, 1% 85 2 K 3
23] 7 36 E S BF Spencer, Jr [ 22 3% ¥ Bl . 78 L 32 R O

A2 !
(o) #=HIFE % = ¥ t
frame model (c) Controller
B7 R e (1] SRJELL AR Bl BT B R A ) 25 1 BE A 45 1531
Fig. 7 Experimental model and equipments TR AR TS, 2012, 45(8):
121-130.
100 Zong Zhouhong, Niu Jie, Wang Hao. A review of
2 g FARB o
Q 60 structural damage identification methods based on the
= 40 finite element model validation[J]. China Civil Engi-
?—é 20 neering Journal, 2012, 45(8): 121-130. (in Chinese)
0 (2] B IR, A% AR BRI T 454 5
100 B sl 52 W, 2012, 32(5) . 736-740.
§ 80 Lei Ying. Jiang Yongqiang. Structural damage detec-
% 4618 tion technique with limited input and output measure-
gsé 20 ment signals[ J]. Journal of Vibration, Measurement
- 0 &. Diagnosis, 2012, 32(5);: 736-740. (in Chinese)
100 (3] =& B, E4 0.5 BT AR BB FE 54
2 g 4,6 B BB g5y g (1], R85 2 . 2012, 32
60 (5): 841-845.
E 40 Wu Sen, Wei Zhuobin, Wang Shaozhong,et al. Dam-
® 28 age identification based on AR model and PCA [J].
Journal of Vibration, Measurement & Diagnosis,
25 2012, 32(5): 841-845. (in Chinese)
8 3 A4t 1 00 i A 0 R o 45 R [4] Ren Weixin, Sun Zengshou, Xia Yong, et al. Damage
Fig. 8 Damage localization results of 3 experimental identification of shear connectors with wavelet packet
damage cases energy: laboratory test study [J]. Journal of Structur-
al Engineering, ASCE, 2008, 134.832-841.
R MEHLI R AT DLV M X 545 AT D . [5] Nair K K, Kiremidjian A S. Time series based struc-
tural damage detection algorithm using gaussian mix-
4 g:ln: 'L/E tures modeling [ J]. Journal of Dynamic Systems,

Measurement, and Control, 2007, 129 285-293.
(6] Hmif 0, s, %7 e, 5T MIGA 925 H80 & IE K&

54 T b I 2k 3B , ; 3 /
1) S B4 R 2] L B DL 4 SR g 5 e 201 5 (). 261



432 & oo oK 5 & W %34 %
266. and Infrastructure Engineering, 2011, 26. 190-206.

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Yang Haifeng, Han Hui, Wu Ziyan. Structure model
updating based on MIGA and its application [ J]. Jour-
nal of Vibration, Measurement & Diagnosis, 2012, 32
(2): 261-266. (in Chinese)

FAC MR I - AR B AL B R AL, L
2127, 2009, 26(S 1D 184-212.

Jiang Shaofei. Structural health monitoring intelligent
information processing and application [J]. Engineer-
ing mechanics, 2009, 26(S 1) 184-212. (in Chinese)
Mandelbrot B B. How long is the coast of Britain?
Statistical self-similarity and fractional dimension []].
Science, 1967, 156: 636-638.

EHF. ETHEERBRGRN L] Rsh 5
5. 2005, 24(2) . 87-88.

Wang Buyu. Detection of structural damage using
fractal dimension technique [J]. Journal of Vibration
and Shock, 2005, 24(2). 87-88. (in Chinese)

FH I BB TE LR TR G R i R
[J]. TRJI%, 2009, 26(S D 148-152.

Jiang Shaofei, Su Ying. Fractal theory and its applica-
tion in civil engineering [J]. Engineering Mechanics,
2009, 26 (S D 148-152. (in Chinese)

Carpinteri A, Cornetti P. A fractional calculus ap-
proach to the description of stress and strain localiza-
tion in fractal media [J]. Chaos, Soliton and Fractals,
2002, 13: 85-94.

EEPIZE S T R RO Y TR a7 S I N
2 L 52 W, 2005, 25 (4): 260-262.

Wang Buyu. Structural damage detection based on
fractal neural network [ J]. Journal of Vibration,
Measurement &. Diagnosis, 2005, 25 (4); 260-262.
(in Chinese)

Cao Maosen, Ren Qingwen, Qiao Pizhong. Nonde-
structive assessment of reinforced concrete structures
based on fractal damage characteristic factors [ J].
Journal of Engineering Mechanics, 2006, 132(9); 924-
931.

Qiao Pizhong, Cao Maosen. Waveform fractal dimen-
sion for mode shape-based damage identification of
beam-type structures [ J]. International Journal of Sol-
ids and Structures, 2008, 45: 5946-5961.

Li Hui, Huang Yong. Ou Jinping.et al. Fractal di-
mension-based damage detection method for beams

with a uniform cross-section [J]. Computer-Aided Civil

[16]

[17]

[18]

[19]

[20]

(21]

Bai Runbo, Cao Maosen, Su Zhongqing, et al. Fractal
dimension analysis of higher-order mode shapes for
damage identification of beam structures[J]. Mathe-
matical Problems in Engineering, doi;10. 1155/2012/
454568.

Li Hui, Tao Dongwang, Huang Yong et al. A data-
driven approach for seismic damage detection of shear-
type building structures using the fractal dimension of
time-frequency features [ J]. Structural Control and
Health Monitoring, 2013,20:1191-1210.

Pandey A K, Biswas M, Samman M M. Damage de-
tection from changes in curvature mode shapes[]].
Journal of Sound and Vibration, 1991, 145(2): 321-
332.

Beck | L., Katafygiotis . S. Probabilistic system iden-
tification and health monitoring of structures [C] //
Proceedings of the Tenth World Conference on Earth-
quake Engineering. Madrid, Spain: A. A. Balkema,
1992.

Housner G W, Bergman L. A, Caughey T K, et al.
Structural control: past, present, and future [J].
Journal of Engineering Mechanics, 1997, 123(9); 897-
971.

An Yonghui, Ou Jinping. Experimental and numerical
studies on damage localization of simply supported
beams based on curvature difference probability meth-
od of waveform fractal dimension [ J]. Journal of Intel-
ligent Material Systems and Structures. 2012, 23.
415-426.

F—IEEB N L. 55,1986 4 2
Az i BRSO 85 A8 45 43R
T EEAG R W . B A 2 ( Experiment
and numerical studies on damage locali-
zation of simply supported beams based
on curvature difference probability
method of waveform fractal dimension)
({Journal of Intelligent Material Sys-
tems and Structures) 2012, Vol. 23) %
W3

E-mail: anyh@ uiuc. edu



LK S BEALIURN T T3 T8 2 il 28 28 4 A R LR

433




