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Abstract: The concrete dam s vibration information during operation is hard to be measured accurately. Based on the transmisst
bility function theory, we applied vibration excitation to the concrete dam, and established the transmissibility function with the
dynamic response information. In addition, since the information charact eristics and the correlation of the variables can be repre
sented by the information entropy and mutual information, we therefore proposed a new index to identify and locate structural
damages. This method extracts damage characteristics directly from response information without obtaining the external vibra
tion excitation information. The simulation and experimental results of the concrete gravity dam show ed that when the damage
degree was greater than 3% ,the index could well realize damage identification and location, and it was suitable for both single
damage and multiple damages. With reasonable arrangement of the measuring points according to the structural characteristics,
the index can realize local damage identification, and has great practical application value in the damage detection of the concrete
dam.
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Fig. 1 Position of cracks and arrangement of measuring points
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Tab.1 Materials parameters of the dam and dam foundation
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Fig.2 External vibration excitation
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Tab.2 Simulated damage condition and index
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Fig. 4 The value of the damage index
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Fig.5 The value of the damage index under
dam age conditions of O and 0
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Fig. 6 Sensors arrangement and the cracks settings

XL Rt i v ST R S U, BN 0.5 g,
P O A D0 AR B SO B 7, I AR ) 5
TS IR T N B8 2 AT 0 M 5, A5 BN [R] 45240 1
OUT A B4 6 B L 1 8 A 90 300 b5 45 1
TR0 ROA0 0 248 R 1 8, 7T LA H, 5— 6 il fikf
BT BRI O, 3 B R 5 6 )47 A2 15 4,
55 5L B DU — 25, BEA 45300 R B 3 I 47 435 A th
FARLIEN . P 2% RS DL AR O IR ) 45 R LB 9, il
RO 1= 2 AN 5- 6 BB RRR B ROK, KW
XA e, 550 BRI — 2, UL IR R
T 3% VAL ARE VU e T i aad 78 R RE 32 2
T TP R IR, BRI T AR 45340 Ak A — 58 ) 43
T3t A, (B R FEAR T X & 450475 15 U A5 3058 X
(KI5 D45 AR AE B s IR Ja A E i, DRl T 1 1% 7
R EIAT

7

Fig.7 The measured vibration response of the undamaged m odel
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