93848 A5 W LR R CH AR ¥ PO Vol. 38 No. 5
2017 9 H Journal of Huagiao University (Natural Science) Sep. 2017

doi: 10. 11830/ISSN. 1000-5013. 201705022

K AMBITIRS T BN Z R
m iR A 77 ik
FR, BB B HM, AU

(1. R RS S8 S AR TR, fAd 7 3500025
2. fRE TR LR TR, MM I 350118)

TE: A RAE-ELSSE(HHADEE SO P AENRSIEE LR, 5] AT 5 ff 2 31 (AMD) 42
BEUES] A8 25 47 W) 17 11— B A A R E5C o I A4 S — B A AIE bR S5 RR B LY 48 FR U0 45 4 0 B 45 67 . DA 05 0 B A i
NLAE 5 & 51T B2 /N AR 4 R [ i JEUARL B — 9 A AIE R B0 D RE i 2 b 3R 4 b Ol TN 25 4 1 451 45
Ao Pt e — A DO R G A R P AR b 1 = 2 B9 D) T 25 b B30 B 4] o % — BAY A AT R 4 RE S L A — B AR AT eR 4
/N Rl AR Ak e A8 BR FE AT IR, &5 SR B L BT AR S 00 T8 B BB 5 A RO 45 A 1 15495 o0 B R 49 B ).
KR BUGEN DEAE; RATRLSR s — WAL o AL

hES#ES: TUS31L3 XEARER: A MEHRS: 1000-5013(2017)05-0643-06

Structural Damage Detection Using Analytical Mode
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Abstract; Due to the problem of overlapping frequency existed in Hilbert-Huang transform (HHT) , analyti-
cal mode decomposition theorem is introduced to extract the first order intrinsic mode function (IMF) from re-
sponses of time-varying structures, then the first order IMF energy ratio index is established to identify dam-
age locations. Based on the response signal in damage location, continuous wavelet transform and time window
are introduced to build the index of the first order IMF wavelet energy variation rate in order to predict the evo-
lution of structural damage. A numerical example of three-story shear structure with abruptly and linearly var-
ying stiffness is presented to verify the effectiveness of the two proposed indexes, and the results demonstrate
that the proposed damage indexes can effectively detect the locations and time of structure damage.
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