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Damage detection for elastic thin plate with four simply clamped

edges based on curvature model difference

ZHANG Bo' ,WANG Yun',JIANG Feng

(1. Department of civil Engineering & Architecture, Shanxi University of Tochnology, Shanxi Hanzhong 723001, China;

2. Gansu academy of mechanical sciences, Gansu Lanzhou 730030, China )
Abstract; Taking the clamped slab as the study object, the research simulated the structural damage by
changing the elastic modulus of elements and detected the damage based on the vibration modes, the fre-
quency, and the mode curvature difference respectively. The results show that the vibration modes and the
frequency changed too little to identify the damaged location in the thin slab with small area damaged,
while the curvature mode difference of the damage element changed obviously. Therefore the location of the
structure damage can be identified exactly by using the method of the curvature mode difference.
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Fig.1 Radius vector of the point in the
elastic thin plate
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Tab.1 Theoretical solution and numerical solution of natural frequency

Tk F—B/Hz % _H/Hz H=H/Hz F Y Hz FHM/Hz

BiSH (CRER) 20.615

¥R (R 20.611 37.273 46.297 61.506 64.198
B (R 10% ) 20.604 37.212 46.297 61.49%4 64.172
A R (BIF 20%) 20.59% 37.2711 46.296 61.481 64.145
B8 (BedF 30%) 20.588 37.270 46.295 61.467 64.116
BAER(BIF 40%) 20.579 37.269 46.294 61.453 64.084
BUHE R (IR 50%) 20.569 37.267 46.292 61.439 64.051
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Fig. 10 The fourth model-shape after 50% damage Fig.12 The fifth model-shape after 50% damage
of the 2268 of the 226#
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ifference of the mode curvature

for 50% damage of 110#
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Fig.20 The difference of the mode curvature
for 50% damage of 225#
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