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ABSTRACT : This study provides a method to assess the compressive strength of granitic gneiss using total sound signal energy,
which is calculated from the signal of sound pressure measured when an object impacts on rock surface, and its results. For this
purpose, many test specimens of granitic gneiss were prepared. Each specimen was impacted using a devised device (impacting a
specimen by an initial rotating free falling and following repetitive rebound actions) and all sound pressures were measured as a signal
over time. The sound signal was accumulated over time (called total sound signal energy) for each specimen of granitic gneiss and
it was compared with the directly measured compressive strength of the specimen. The comparison showed that the total sound signal
energy was directly proportional to the measured compressive strength, and with this result the compressive strength of granitic gneiss
can be reliably assessed by an estimation equation of total sound signal energy. Furthermore, from the study results it is clearly
believed that the compressive strength of other rocks and concrete can be assessed nondestructively using the total sound signal
energy.
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Fig. 1. A specimen of granitic gneiss
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Fig. 2. Measurement of impact sound pressure signal

Table 1, Comparison of impact energy

Method Impact energy (N-m)
This study 0.0326
Scleroscope test 0.0065
Schmidt hammer test (N-type) 2.207
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(b) Calculated square sound pressure y2(t) over time

Fig. 3. Schematic view of total signal energy calculation
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Fig. 4. Universal test machine for measuring direct compressive strength
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Fig. 5. Comparison of total sound signal energy and measured direct compressive strength

Table 3. Estimated strength and measured direct compressive

strength

Specimen Estimated strength Measured direct compressive
number (MPa) strength (MPa)

1 98.78 110.42

2 93.12 84.40

3 94.85 101.68

4 64.58 70.11

5 85.85 77.38

6 80.82 83.59

7 76.20 71.29

8 116.16 105.30

9 71.53 80.75

10 119.55 109.55

11 92.16 94.88

12 80.74 78.63

13 82.04 92.57

14 60.32 65.30

15 61.79 59.84
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