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Wooden beam damage identification based on
curvature mode and wavelet transform

REN Xiancai', MENG Zhaobo', WANG Xin®, CHAI Shanging', LIU Yufa'
(1. School of Architecture and Engineering, Liaocheng University, Liaocheng 252000, China;
2. School of Civil Engineering, Tianshui Normal University, Tianshui 741001, China)

Abstract: To address the limitations of curvature mode indicators in identifying minor structural damage, a method
for structural damage identification that combines curvature mode and wavelet transform has been proposed. In this
paper, ANSYS was used to establish a finite element model of the wooden beam before and after the damage and
carry out modal analysis, and the curvature modes of the wooden beam before and after the damage was subjected to
discrete wavelet transform to obtain the wavelet coefficient difference index. the damage location of the wooden beam
was judged according to the peak of the wavelet coefficient difference mutation, and the damage degree of the
wooden beam was estimated by fitting the relationship between the wavelet coefficient difference and the damage
degree. The wooden beam test verified the index. The results show that the wavelet coefficient difference index can
accurately identify the damaged location of wooden beams. The damage degree of wooden beams can be
quantitatively estimated by fitting the relationship between the wavelet coefficient difference index and the damage
degree. The research results provide a theoretical basis for wooden beam damage identification.
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Fig. 13 Comparison of wavelet coefficient differences for different damage levels for two position damages

HH L 13 AT FEM AR B OL T /N R B ZE AR AR REHERf 2 2 5 5500 10 ST & A4t B
e/ NI BL S WA AR 0 B, W/ N R 2= T R 78 /M 7 10 8 AL RCR AR T it RS F8 15
T /N ZR B8 25 1 s 1 U {1 Bt o i 0 A B 18 RIS R . %1 T 7.8.9 .10 11, 12, 350 Hh AR 45 43 167 B E
5 5 HICH 10 S HITN S 5 BTN T Ao A EE 2R A 0.44 m A1 0.55 m, 10 5 HIT PR v 19 5 43 0l B 2 v
270.99 m F1 1.10 m, B R A AR R 4K T/ RECEFRPRIYTE 0.44 m F 1.10 m Ab 3 BRIGAE , R AR RTE
AT T B , 25 SEBR R G L, T HURRATE 5 S5O0 10 5o R AR s .

3.2.3 PR HIWr A I BT

A 3 A TR A T B RS B 5 0 P AR AN 3455 5 8 R B, /NI R 25 FR b B A AR B A T A A
PR b 2 F0 /N R B e S A 0 R B 1 OC R AR AR SRR R A P A AR B

LB R 505 0], B T /N — e SRR | SR Origin SRS R R T80T /N 2280025 SRR 10 6 2
ik Hoh oA 238 3, 480~520 mm 37 (5 5 800) by lA th e an & 14 B, X4
£ 1.0% .2.5% .5.0% ,10% 20% % L (1) /NI R B A AT TG 15% 405 72 BE 1 /N I R BRI AR 2 5 U
G, BRIELL 15% B0 F2 B /N R B 2 (A A g uE AL G 2 X 3 T

&L 14 AT, oAb 4 /N R bR SRR EE I C Rl

y==7.0x10"%" +2.6 x 10™°%* + 6.6 x 107°x - 3.3 x 10’
Ao x HBGFREE ; y N 480~520 mm 17 E (5 S EATT) AN R BOERitE R .
R T ERAEARLA A A& FE K 480 ~ 520 mm {37 (5 5 HAIC) AR BN R B 4 R HEACA (1),

(f) L1227k R 5

(11)



4 4 FEBA, 45 T il AASE SR/ N 4 ) A SR8 £ 3R] 87

FIFH MATLAB K fi# A5 2] 7E 480 ~520 mm v & (5 S50 ) ARG TR E R 14.51% ,{UF 3.27% 122 A L
AlE I ) A AR AR

0.0020
0.0015
o
W
& 0.0010
W&
-
= 0.0005
0.0000 . s '
0 5 10 15 20
TR %

E14 BACERGEEMRGERLEGE
Fig. 14  Single position damage degree and damage index fitting graph
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