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The various activities using the techniques on the environmental measurement were made in the field of geothermal energy, mitigation of

seismic risk, medical engineering and so on. The main part of the activities was the contribution to the observational studies to mitigate

seismic risks in gold mines at South Africa which was conducted as an aspect of the SATREPS (Science and Technology Research Partnership

for Sustainable Development JST-JICA), where the our techniques was applied to the AE(Acoustic Emission) events associated with the rock

failures due to the excavation in deep mine. The international conference on Acoustic Emission was hosted and around seventy researchers

attended the conference, including twenty-four foreign researches and fourteen countries. The transverse structures associated with the bovine

coccygeal transverse process was measured by ultrasonic waves and the reliability of measurement for use in spinal surgery was examined.
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Fig.1 International meeting held in South Africa, where the results were presented by
researchers and the next step for .the mitigation of seismic risks in gold mines were
discussed.

D HEHREEROIHDOERAHAR) CSELTWS, AMRRIF. I
MERFE. RRKY. EERMHRSHRA. 87 7VAOKE -
FHEEITH B Wist KF. CSIREZELDEBEHRAAR TH D, KD EF
Tk, HEYRIVOFHEBER LICEIIHRICED>TED, 20
FTHEROHMUNKEICH SRR (AE : Acoustic Emission)
DOFHAlE AE OERBEREICLDIEBNEBSLEY —VOFETHFSLT
Wdo REERE, A XD« ZHILORER Tkm T, IEAEHIIC
HSEBOIF/NKEEZ AEICEDREL. ADBOEIZERME
ERERERMEBEBTIILICED. EBOIX—IVY -V DB
PHIR=IY =V HRFREEEEICBBLTWIRFERSH LIz, £
foo BHIMLAOERARDOFER. MEBICIA—IY—-VDHRELSN
ZENS AENSRAEY— 2 BRERTE AN ERU.
AMRICEETZHRIF. 6 BRELT 11 Blc@7 7V ATHESZ N
feRBTRE U

a) Pariol 5 i 12 Jul
S N Y Y . \ la 18 Jul
26 Jul
850 m
L1 ? Aug
B0 m N Aug
11 i
&7am " ] e
F ¥ . i el
om e e
Sep
b:l £ *J_ 12 Jul
nom "ViICEB A" panors [l
[ f’j 3\ t, T Jul
eerm Gl AENLY N
o' g
830 m : 8 i Aug
% i 16
sTam ¥ .
0m l"' Aug
Sop

Fig. 2. Vertical projection viewed from the WNW (N292°E) of the AE source locations
determined by (a) Joint Hypocenter Determination and (b) Double-Differential method. The
seismic clusters delineate the tubular structures which imply the damage zones in rock mass
associated with the stress change due to excavation.
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Fig. 3 Example of waveforms and specimen. (a) The waveform after band-pass filtering
(in the range of 8 to 50 MHz) to remove the lower-frequency component, and (b) a photo
of a bone with a drilled hole and an image of sliced bone in which the hole was drilled to
the cancellous bone and the distance d was 3.75 mm. dm denotes the distance measured by
histrogic analysis and de is the distance estimated by ultrasonic measurement.
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