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Grid damage detection based on curvature mode
difference and wavelet transform

FAN Meng, ZHANG Limei
(School of Civil Engineering, Hebei University of Science and Technology, Shijiazhuang Hebei 050018, China)

Abstract : A damage detection method based on curvature mode difference and wavelet transformation is used to determine the
damage location of common gird structures including square pyramid space grid structure, orthogonal space truss structure,
two way diagonal lattice grids structure, three way latticed grid and honeycomb triangular pyramid grid structure. The curva-
ture mode difference of pre- and post-damage is taken as the wavelet transform analysis signal, and it is analyzed by discrete
wavelet transform using wavelet function db3, then the damage location of links will be obtained. Numerical analysis shows
that this method can effectively identify single damage location and multi-damage location of grid structures after obtaining only

the first mode condition.
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Fig.1 Square pyramid space grid structure model
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Tab.1 Damage condition of square pyramid space grid structure
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Fig. 2 Wavelet transform coefficient of square pyramid space grid structure
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Tab. 2 Damage condition of the grid structure
PR 484 Bk B T B A5 2R
TH1 200(40~51) REKFF
T [h) 132 1 i R 42 T2 746(106~280) 1A
T3 865(51~236) AT
T4 200,746,875(61~246) —
TH1 5(2~38) REKFF
T4 [ T 32 Ak P 4 TH2 201(23~98) 33
TH3 222(16~74) AT
T4 25(8~43),198(20~95),216(10~69) —
T 1 9(9~10) A
= P T 2 1853(12~342) A
TH3 2179(31~361) AT
T 4 314(4~25),1884(44~373),2193(65~395) —
TH1 8(4~84) AT
R = A T2 1065(145~375) AT
TH 3 8,1065 —




B4

8,5 BTl SRR 2 AN A A Y 2R 4 5 R

389

THER 2 FAMBETIE 1 Bl REEZE R db3 5 1 REBBU/MNCESR (DWW R % 28]/

BABE LA 4—E 7,

0.000 015 0.000 02
& &
§ 0.000 010} s 0.000 01
5 I £ N
g 0.000 005 poi 0 RSNSOI W nﬁpwﬁwmwm
< 0 -’ﬂ[‘*’q\ﬂ“v‘\/\/«\/ Al A AP AR AR A A AR A %
= = -0.000 01 ¢
& —0.000 005} i
0000010 e 000002 b
' 1 13 25 3749 61 73 8597 109112133 145157169 113 25 3749 61 73 8597 109112133145157169
W HRARS
a) T.UE 1 FHF 200(40~51)/ME A2 B R 3K b) T8 2 FF4 746(106~280)/1 i 254 R 5L
0.000 010 | 0.000 020 [
B L & 0.000015
e 0:000005 ¥ 0.000 010 [
ﬁ Y S 1Y VST Sy W A — ﬁ 0.000 005 f | L
=5 NV LA —J\‘I\,_-J n| e
I £ 0 - ’f“ J W”‘V
% =0.000 005 Z -0.000 005 |
# -0.000 010 3 —-0.000 010 |
#  _0.000 015 |
—0.000 015 L I L L L I L I L L I L L ) ~0.000 020 L \ L , . \ L 1
1 13 25 3749 61 73 85 97 109112133 145157169 1 13 25 3749 61 73 85 97 109112 133 145 157 169
TRES YEES
o) T1R 3 FF 1 865(51~236)/M A5 4 R B d) T4 4 ¥4 200(40~51) . 746(106~280) .
875(61~246) /N B 4t R B
B4 BAHEXEXAMBDNEE#HZKA
Fig.4 Wavelet transform coefficient of two way diagonal lattice grids structure
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Fig.5 Wavelet transform coefficient of two way diagonal lattice grids structure
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Fig. 6 Wavelet transform coefficient of three way latticed grid structure
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Fig. 7 Wavelet transform coefficient of honeycomb triangular pyramid grid structure
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