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Acoustic attenuation of seabed sediment at small scale
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Abstract: In order to study of sound attenuation characteristics of seabed sediment at small scale, an original method for
measuring acoustic attenuation of sediment within a small-gap cross section is put forward. There are small disturbances in the
sediment samples during the course of measurement by the method. The sound attenuation of seafloor sediment can be
measured at two test points; the distance of them is less than one wavelength, which provides a method for finding out how
microstructures work in wave attenuation of seabed sediment. Amplitudes of compression wave in sediment columns were
measured point by point at the interval less than one wavelength in the study; and it is shown that negative exponential
function is a type of acoustic attenuation model for sediment in its full length. Data of wave attenuation of seafloor sediments
are mainly obtained by coaxial gap measurement method at present, but the sound attenuation model is not identified by using
the method; so it is difficult to establish the relationship of results of wave attenuation of seafloor sediments taken from

different sea areas. In this paper, an evaluated R, which result from the ratio of the amplitude inversed by the sound absorption
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coefficient divided by the ratio of the amplitude inversed by the sound attenuation coefficient (the ratio of two amplitude
ratios), is proposed to be an evaluation criterion. After the data analysis of sound attenuation of seabed sediments from the
South China Sea, which were obtained with measurement method of sound attenuation between the gap along the vertical axis,
it was found that the evaluated R’s of sound attenuation from part of the sediment samples were much larger than one and their
sound attenuations did not meet the exponential function of negative index. Under the conditions of the exponential function of
negative index with which sound attenuation of seabed sediments was satisfied and in comparison with the evaluated R’s of
sound attenuation of seabed sediments from the South China Sea predicted with Hamilton's empirical formula of sound
attenuation and frequency and the ones measured with acoustic probe in our project, it was found that the range of ratios of
sound attenuation of seabed sediments from the South China Sea can be predicted by Hamilton's empirical formula of sound
attenuation and frequency. The advantage of measurement by the acoustic probe is in both accessing acoustic attenuation data
and identifying sound attenuation model of seafloor sediments, and then the relationship of measured sound attenuation of
seafloor sediment from different sea areas can be established with their evaluated R’s.
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Fig. 1 Three-dimensional sketch (a) and photo (b) of
acoustic probe
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Fig. 2 System sketch for the acoustic probe 1 HECTIMIAL R MR
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Tab. 2 Amplitude of the first group of measuring points (unit: mV)
A A A A A
1 5.9833 7 3.0000 13 3.3333 19 2.1167 25 1.4667
2 4.6833 8 3.0833 14 2.0500 20 1.6167 26 1.0167
3 4.6167 9 3.1333 15 2.3667 21 13667 27 1.0167
4 3.9500 10 3.0833 16 2.1667 22 13000 28 1.0667
5 4.4167 11 2.7333 17 1.5667 23 13000 29 0.9333
6 3.8000 12 2.8667 18 1.5667 24 1.2500
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*3 ETHENESFREEARL: mV)
Tab. 3 Amplitude of the second group of measuring points (unit: mV)

A A A A A
1 ND 7 2.7333 13 1.7667 19 1.4000 25 ND
2 ND 8 3.4667 14 1.9000 20 1.1000 26 ND
3 ND 9 3.0333 15 1.5000 21 0.9667 27 ND
4 3.9333 10 2.6000 16 1.2333 22 0.9667 28 ND
5 3.0333 11 2.4333 17 1.3333 23 ND 29 ND
6 3.3333 12 1.9667 18 1.4000 24 ND
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Fig. 4 Sound amplitude attenuation from the 1st group of
measuring points
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Tab. 4 Regression of the data
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Tab. 5 Parts of the measured results of [22]

. a/(dB-m™) k/(dB-m " "kHz ")
06-3 107.9223 1.0792
06-4 190.7240 1.9072
06-1 102.4071 1.0240
06-13 142.6894 1.4268
06-3 134.3369 0.1343
06-4 397.4534 0.3974
06-1 158.8513 0.1588
06-13 105.9949 0.1059
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Tab. 6  Predicting sound attenuation of samples in this
study
ky/(dB-m " -kHz ") ap/(dB-m™")
0.330 13.2
0.085 3.4
0.125 15.0
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Tab. 7 Transformation of ratio of sound attenuation

coefficients

Kir—e ki—p
5.4718 1.3909
3.7914 1.0887
4.5548 1.1331
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