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Applying Geo-acoustic Tomography
to Equipment and Structure Diagnoses

MiE  ¥¥— SAKAKIBARA Junichi JFE ¥ € 1R ARFZERE
M B A TANAKA Masato JFE ¥ UV FERHARFEAL
H3E A1 TAJIKA Hisakazu JFE #ffF oK - @R SRR FREE)

1\

G4
TEY kHz A —%—) ZHOHBREFECHL2EENEY T 741%, BRE, ILHMBAZEHN, RIESRSMG L VI H
LWEHRAAFCTEL L= RTETH L. AFLEEEDSHZHNIEHE T 5720, v —o/hMift (10g), W
FekodE (15kHz~80kHz) &FHI - f#HT 3 A 7 20 HENE, SHlbEZITo720 R AT A EHWIFEREFERTIX, a3~
7)) — FRNEBORE AT BT, HFRERC X - TI4: L2 G TOBEIRT (04~08km/s) »ilod b, F7z,
AL EFRE S HETREEK T2 Th (RO (1/10) 2R T2 I LASTE, KY AT AHHEEWRL
T W BT RECTH B 2 L 255 - 720

Abstract:

Geo-acoustic tomography is a unique underground investigation-method which is characterized by high resolution and broad
area-coverage. To apply this method to equipments and structures diagnoses, acoustic sensors have been improved downsized
(10 g and 15-80 kHz) suitable to set up onto the surface of the structures. Automatic measurement and processing system are
also improved to minimize the suspension time of plant operation. Two demonstration experiments showed that P-wave velocity
in fractured part of PC beam becomes slower (0.4-0.8 km/s) and P-wave amplitude through cracked part of H beam becomes

smaller (10%). These results prove that this new method has applicability to be used for the equipment and structure

diagnoses.
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Fig.1 Non destructive exploration method by using acoustic
wave

0.1~2 m A EDOFHIAEE 2 #0720, WAV 212
RG0S, GERIE 2 OFEE IR R V72 EHINIE
FRAEDATHCONDE Z 13 hh oz, THIL, B
FHz B TiE (1), @RUTRTRMEREIC XD, Mk
BUZHR BB BN LB L 72 R 2 B 7230, B ITEH
T BIREHNFEH AT (2 21, ML 72T
¥ 1kHz TEA — P VREIE) ThoZ BT %o

A=Ap- exp(—a 7)) orererereremneee 1)
a= (Q*l CF) Ve (2)

A ZYARNE, Ao - FEIRBRIE, £ FEIHBEL
roAGIREAE, Q7 NEER, VM

KL THRRELEE NS T 71413, [FEIRW] Lwn
I EEWDOBKEER AN LS, FHUHEPH 2 B C )
e #iPH (~200m) FTIEITAIENRTEBLH L WEIN
Thbo

22 BEMNETI71DHE

HENES T 7 4 OFHIME SN % Fig. 2 1R, JEHER)
REROR8ERE (YRR N oEHlfLICEKE
LT, s HEEgR 2/ sE, £F v VA v2ER (O
AFa 7+ r7LA4) XD EL, FHKRE LT [
R & [ZWEIE] 2155, Thoes, HlENOH
PR BE & IRIFIR B S0 A & FHEIC X ) ko, FHALE o
WM 2 WAL T A2 A TE S, R RN o7,
[ExVRIEE ST ¥ ¥ LG5 2GR IR
ZBRT D ETHEENE MO EBERRZ, B
AT RE 2 FHIAEIPA C1T ) S LA REE o 72

HBLNESTTATRALTOWEMT v ¥ 235 Y 11,

PC (Data logger)

Amplifier

(=9
=
an
(=]
=
=]
=
E
Piezo type Hydrophone
transducer array
Fig.2 Geo-acoustic cross-well tomography
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Fig.4 Received waves at 31 kHz (left) and at 6 kHz (right) in saturated sand
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Fig.5 Velocity and attenuation images in Tokyo Bay
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Fig.6 Velocity vs. attenuation of sand and clay layer with soil
gas
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Table 1 Break through point for applying to equipment

diagnosing
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Fig.7 Comparison of sensitivity
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Fig.8 Picking up method of first arrival wave
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Fig.12 Measured wave through H beam in Experiment 2
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