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Abstract: This paper focused on the application of the
impulse response method to detect void under concrete slab.
First, the perniciousness of void under concrete slab was
introduced, and the limitations of current detection methods
were analyzed. Then, the basic principle and the advantages
of the impulse response method were described. After that,
model tests on detection of void under concrete slab by using
the impulse response method were performed to demonstrate
the feasibility of the method. During the experiment, soil was
first filled into a test chamber to make a model ground, and a
concrete slab was casted on the ground surface. The concrete
slab was knocked by a hammer at a certain point to create
stress wave. The dynamic responses of the concrete slab were

measured by the sensors located at different places on the
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concrete slab. The obtained data were processed and analyzed
using the impulse response method, and the positions and
ranges of the voids under the concrete slab were further
identified. The identification results were compared with the
actual void situations under the concrete slab. The impulse
response method was proved to be feasible and efficient in
detecting the void phenomenon under concrete slab, thus
providing a new way to detect void and evaluate the effect of

repair.
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Fig.1 Schematic of impulse response method
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Fig.2 Calculation process of M response function and kg
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Fig.4 Deployment of measuring points
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Fig.3 Main operating process of test
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Tab.1 Calculation results of M function(with a
thickness of 4 cm)

HE  0~80 Hz I/ (m+s 1 « N D) ky/(Nem™D)
1 5.22X107° 4, 28 X108
2 2.37X107°% 4, 66X10°
3 6.40X107* 2. 88X10°
4 1. 87 X104 5.02X10°
6 1. 46 X104 6. 80X10°
7 4,63X107* 2.97X10°
9 1.10X1073 1. 88X 10°

10 7.75X107° 1. 38X108
11 9.15Xx107% 9. 79X10°
14 4, 74X107° 2.09X 108
15 1.68X107* 1, 14X108
18 9.71Xx107* 2. 78 X10°
19 5.68X107* 3, 75X 10°
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Calculated result and practical distribution of
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Fig. 6
void of concrete slab with a thickness of 4 cm
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Fig.5 Peak of M function and k4 of slab with a thickness of 4 ecm between 0 and 80 Hz
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Fig.7 M function curve of point 3
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Tab.2 Calculation results of M function(with a
thickness of 2 cm)
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Fig.8 Peak of M function and k4 of slab with a thickness of 2 em between 0 and 80 Hz

B5  0~80 Hz WIEfH/(m+s 1« N1) ka/(Nem™1)
1 6.69.X107° 2. 46108
2 5.71X10¢ 1, 61X10°
3 1.30X1073 7.65X10*
4 4,82X107* 8. 54 X10*
6 6.19xX107* 6. 74 X10*
7 1.70X1073 3.90X 104
9 1.80X1073 1, 20X 10*
10 1.37 X104 4,17 X10°
11 9.93X107% 2. 65X10°
14 1.45X1074 1, 37X10°
15 1.40X1073 6.41X10%
18 1.50X1073 2.62X10*
19 7.23X107¢ 7.07X104
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Fig.9 Practical distribution of void of concrete slab
with a thickness of 2 ¢m
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