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Tab.1 Added mass calculation of structural damage simulation

MIEE W D i e | BTE 3N ew 1A~ BT B 5 & (kg)
10% 11.1% 1. 019
20% 25.0% 2. 296
30% 42.9% 3. 940
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Tab. 2 Experimental frequencies under partial damage simulation conditions of the experiment beam

S . A o B e S 400 45 A A5 405 — BRI v 4k

A 2 ii 7# BT 9 # BT R 7#-9 # BT AR

Brix : 10% 20% 30% 10% 20% 30% |10%-10% | 10%-30% | 30%-10% | 30%-30%
fi | 23.13 | 23.05 | 22.97 | 22.81 | 23.05 | 22.89 | 22.73 22.97 22. 66 22. 66 22. 42
fo | 88.91 | 88.65 | 88.09 | 87.86 | 88.75 | 88.54 | 88.15 88. 44 87. 86 87. 66 86. 88

fs 175.86 | 175.84 | 175.92 | 175.92 | 175.30 | 174.81 | 174.38 | 175.30 174. 22 175. 33 174.38

A fi 0 —0.34 | —0.68 | —1.35 | —0.34 | —1.01 | —1.69 | —0.68 —2.03 —2.03 —3.04

A fo 0 —0.29 | —0.91| —1.18 | —0.18 | —0.42 | —0.85 | —0.53 —1.17 —1.41 —2.28
A fy 0 —0.01 | 0.04 0.04 | —0.32 | —0.59| —0.84 | —0.32 —0.93 —0.30 —0.84
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fi| 23.13 | 22.97 | 22.73 | 22.73 | 22.97 | 22.73 | 22.58 22. 81 22.50 22.50 22. 34

fo | 88.91 | 88.83 | 88.98 | 88.75 | 88.56 | 88.67 | 88.67 87.50 89. 06 87.19 87.50

Ss 175.86 | 174.92 | 174.79 | 174.95 | 174.83 | 175.06 | 175. 24 173. 48 173.70 173.39 173.98

A fi 0 —0.68 | —1.69 | —1.69 | —0.68 | —1.69 | —2.36 | —1.35 —2.70 —2.70 —3.38
A fz 0 —0.09 | 0.09 —0.18 | —0.39 | —0.26 | —0.26 | —1.58 0.18 —1.93 —1.58
A fy 0 —0.53 | —0.61| —0.52 | —0.59 | —0.45 | —0.35 —1.35 —1.23 —1.40 —1.07
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Tab.3 Computational frequencies under partial damage simulation conditions of the experiment beam

e } A BRIT A7 AR5 4 5 £

T ﬁi): 7# BT HR G 9# BT HR 789 % oUW

Brix : 10% 20% 30% 10% 20% 30% |10%-10% | 10%-30% | 30%-10% | 30%-30%
fi | 23.13 | 23.03 | 22.92 | 22.77 | 23.01 | 22.86 | 22.67 22.91 22.59 22. 66 22. 34
fo | 88.91 | 88.53 | 88.07 | 87.50 | 88.80 | 88.67 | 88.50 88. 42 88. 14 87. 41 87.16

fs 175.86 | 175.80 | 175.73 | 175.63 | 175.31 | 174.64 | 173.81 175. 25 173.75 175.08 173.57

A fi 0 —0.40 | —0.89 | —1.52 | —0.52 | —1.16 | —1.96 —0.91 —2.34 —2.02 —3.39
A f2 0 —0.43 | —0.94 | —1.58 | —0.12 | —0.27 | —0.46 —0.54 —0. 86 —1.69 —1.97
N fs 0 —0.03 | —0.07 | —0.13 | —0.31 | —0.69 | —1.16 —0.35 —1.20 —0.44 —1.30
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On a New Experimental Method for Structural Damage Identification

CHEN Huai', LI Jing-bin', YIN Xue-gang”
(1. School of Civil Engineering, Zhengzhou University, Henan 450001, China;
2. Department of Engineering Mechanics, Chongging University, Chongqing 400044, China)

Abstract: A new experimental method by adding additional mass on the tested components to simulate
structural damage is proposed, and the equivalence relationship between mass addition and stiffness
degradation is proved in this paper. Taking a simply supported beam component as an example, two
kinds of additional mass experimental method were proposed, one is the adding sandbag method, the
other one is the hanging mass method. Furthermore, steel simply supported beam dynamic testing
under various conditions of adding mass to simulate structural damage was carried out. Experimental
results validate this method, and it is concluded that structural damage at different locations and with
different degrees of beam component can be simulated by adding sandbags on it. This experiment
provides a method of simulating structural damage for structural health diagnosis and damage
identification. Using this method, only one test component is needed, and the operation procedure is
simple and convenient. Its maximum advantage is avoiding the randomness of different tested
components and has great practical value.

Keywords: damage identification; experiment; added mass



