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Evaluation of Fracture Mechanisms in Concrete using Quantiative AE Analysis
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Abstract
In order to investigate fracture mechanisms in concrete, quantitative acoustic emission (AE) techniques
can be applied. In this context a 3D localization of the recorded AE events is réquired. An eight channel
acquisition unit was used to record AE parameters and waveforms. AE events, recorded during splitting
tests, were analyzed quantitatively. With the help of a localization analysis and a relative moment tensor
inversion analysis AE source characteristics could be recovered in relation to the stress state.
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Fig. 1 Correlation between models of the typical fracture machanisms and estimated radiation patterns.
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Fig. 2 AE cluster.
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Fig. 3 Setup of the splitting test.
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Table 1 Mechanical properties of concrete specimens.

specimen w/C Compressive Strength | Tensile Strength | P-wave Velocity
D (%) (N/mm?) (N/mm?) (m/sec)
B15 66.7 20.1 2.29 4 329
B45 46.6 52.8 3.65 4 640
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Fig. 4 Mechanical test data and a histogram of the acoustic emission activity during the splitting test.
Events are counted at intervals of 10 seconds in the lower graph.
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Fig. 5 Localization of AE sources and Crack Maps on the surfaces.
Table 2 Clustering data of AE Sources in B15. Table 3 Clustering data of AE Sources in B45.
dL i dx d dz dL
zone clﬁs(;c.er ( ndl;cn ) | ¢ rglsb dz oo iev zone clﬁ%t_er ( m% ) | &y | oLy iev
A 1 25 18 12 33 6 1 10 11 12 19 14
B 2 20 22 18 35 4 2 8 10 9 16 7
C 3 3 10 24 26 4 E 3 11 11 12 20 10
4 17 13 14 26 12 4 12 11 10 19 8
D 5 5 16 11 20 5 5 5 13 8 16 7
6 13 20 14 28 11 6 10 12 9 18 10
F 7 16 16 11 25 9
The simbols dx, dy and dz denote the cluster size in x, 3 15 11 19 27 1
v and z direction respectively, and dL is the maximum 9 15 1 20 25 6
I h of lusters.
ength of the clusters G 10 14 13 10 29 )
11 19 11 13 26 4
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Fig. 6 Source Type Plot of B15 and B45.
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Fig. 7 Localization of AE sources and aggregates
in zone F of B45.
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