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Acoustic Emission Signal Analysis for Damage Assessment
of the Reinforced Concrete Slab Structures
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Abstract The acoustic emission(AE) behavior of reinforced concrete slab under flexural loading was investigated
to assess the integrity. This study was aimed at identifying the characteristics of AE response associated with
damage development. By applying cyclic loading in various load steps, it was able to differentiate each AE source
such as distributed micro crack initiation, friction, flexural crack and localized diagonal tension crack. The
secondary peak and the change of AE hit rate gave valuable criteria for assessment. From the analysis of the
Felicity ratio, furthermore, it was shown that this values can be used for evaluating the degree of concrete damage.
Based on the experimental results, this approach for practical AE application may provide a promising method for
estimating the level of damage and distress in concrete structures.
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Table 1 Specification of the reinforced concrete

slab
Properties Value
W:C:S:G 0.55:1:3.17:3.51
Concrete Curing age 33 days
Compressive strength 25.2 MPa
Yield strength 400 MPa
Reinforced Tensile re-bar area 13.94 crf
bars Compressive re-bar area 13.94 cnf
Total re-bar ratio 1.74%

The mix-proportion is expressed with the weight ratio
of water, cement, sand, gravel in sequence(W:C:S:G).
The maximum size of aggregate is 25 mm and the
mixed AE water reducer is 1.18% of the cement

weight.

Loading

(unit:mm)
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(a) 3-point bending test
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(b) Re-bar arrangement
Fig. 1 Concrete slab specimen
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Fig. 2 Sensor location
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Fig. 3 Sensor location & magnetic holder
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Fig. 7 AE hit rate at the slab center(CH.2 sensor)
during the fracture test

Fig. 5 3-point bending test
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Table 2 Loading step index

1 step(10 kN/5 kN)
1.5 |step(15 kN/10 kN) - -
2 |step(20 kN/15 kN) [step(20 kN/10 kN)| step(20 kN/10 kN)
2.5 |[step(25 kN/20 kN) - -
3 |step(30 kN/25 kN) [step(30 kN/20 kN)| step(30 kN/20 kN)
4 step(40 kN/30 kN)| step(40 kN/30 kN)
5 step(50 kN/40 kN)| step(50 kN/40 kN)
6 step(60 kN/50 kN)| step(60 kN/50 kN)
7 step(70 kN/60 kN)| step(70 kN/60 kN)
8 step(80 kN/70 kN) -
9 step(90 kN/80 kN) -
10 step(100 kN/70 kN)
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