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A Field Experiment on the Ultrasonic Prospecting

— Ultrasonic Prospecting Characteristics in Soft Mud Layer at Mikawa Port —

Sumitaka KIHARA*
Kazuhiro SHIRAI**
Shigeru MATSUMOTO#®*
Yukitoshi MURAKAMI*#*#

Synopsis

In order to develop the ultrasonic devices for prospecting sediments and buried objects, as
well as profiling the sea-bed, we made a field experiment on the reflection and transmission charac-
teristics of the ultrasonic waves to soft mud sea-bottom.

With the test of common type transducers having a frequency of 13kIiz, 28kHz, 100kHz,
200kHz and 400kHz respectively, we also investigated the characteristics of new type transducers
with same frequency.

The results of the experiment are summarized as follows:

1t was possible to distinguish the surface of soft mud layer with the high frequency trans-
ducers, and the bottom with low frequency ones. As for the reflection characteristics of ultra-
sonic waves from the soft mud layer, we recognized that a reflection loss increased in proportion
to the frequency, and the reflection seemed to be a secondary sound source caused by the scatter-
ing waves rather than the specular refiection.

The diced transducers have better build up characteristics than the common ones.

Through this experiment, we could conclude that it was possible to design the ultrasonic

devices with high accuracy by measuring the sea noise and the reflection level of the oblique
incident ultrasonic waves.

* Senior Research Engineer, Machinery Division
** Member of the Working Craft Development Laboratory, Machinery Division
*** Member of the Hydraulic Transportation Laboratory, Machinery Division
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(E5=300V )H=50,us/DIV
To=200us/ V=50V/DIV

b) TRZEHEE(LIE H = 1ms/DIV
v 4y REWE(T) Vi=20mW/DIV
Vz= 5mV/DIV

c) TSHEHEHE(LIE H =500ps/DIV
A EWECT) Vi =20mV/DIV
UK ) V2= 2mV/DIV
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BI—-16 Ak, 7 -4 F R b LY 2R OREEESE
#-8 SREHEOIHGE
F At No. T-1-7 T=2-7 | T-3-6N} T—5-6NI] T—7—2N| T-4~60 ] T-6-6D) | T-8-6D)
Y % % s (kHz) 135 273 10318 | 2000 43013 9667 | 2176 41365
% E W Ees(V) 5480 500 300 300 300 300 300 400
Ao A (i las) 300 300 200 200 200 200 209 200
BRI £sr (4B} 682 80 74,4 64.1 762 63.2
Rt BRI b r (@B -81.1 -90 -94.1 -820 -979 ~106.4
BHEFE Ps(dB-m) 1180 1300 1244 114.1 126.2 1132
HEM = 4 ZBBRED: m) 150 1.65
ZAE W IE enlV) 0.2(9948) | 05{107dB)
WIE " 4 7 K kuy ~113
FHTE P5{dB-m) 1025 1113
MmO OB zlm 465 420 6.23 458 533 638 6.23 6.23
2 4 W IE EelmV) 4.0 13 140 200 80 250 44 4
R A % E PridB) 65.0 75.3 §4.0 760 72.2 70.0 70.0 585
7 4 48 % (4B) 19.7 19.4 321 348 318 22.0 34.3 328
TS {dB) -1349 -149 -221 -2176 -232 -15.0 -244 ~22.9
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(BT, p1 = 1.0256g cm®, 0, = 26g/cm? £=455
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