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The Methods of Observation and Data Processing
for the Three-Component Borehole Strainmeters

By
Seiichi Shimada, Shoji Sakata and Shin’ichi Noguchi

National Research Center for Disaster Prevention, Japan

Abstract

A three-component borehole strainmeter has been developed at NRCDP (Sakata
et al., 1982). The signals from the sensor are converted to 16-bit digital values and tele-
metered to NRCDP in Tsukuba using telephone lines. At NRCDP two kinds of signals
are obtained. One is the long term variations of the strain and called ‘DC component’,
with the flat response between a period of 100 seconds and DC. The other is the long
period seismic data and called ‘AC component’, with the flat response between periods
of 15 seconds and 1000 seconds.

A1 NRCDP there are three kinds of recording procedure for the data of the strain-
meter. One is a real time data processing system, which samples and records 16-bit
digital data to a disk memory every minute. The second is a long period seismic data
recording system and the 12-bit digital signals of AC components are recorded to a
cassette tape every sccond when long period seismic waves are detected. The last is a
monitor using ink-dot recorders.

The long period seismic data recorded onto a cassette tape are displayed by a
microcomputer and accumulated in a floppy disk.
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Fig. 1 Constitution of the observation by the three-component borehole strainmeter.

—102—



S U S AHTOBN, s LU T -y MELA -ER « H&H - 0

2 By —H{ELUFTFULA—FU YT

IWOTOFTEFIEEVT, OTFHEAEFEICERT LA EMIB 7 0 0y — LB L
S THNEE S ARG, SETHBIE - s B4 L cv 2 HARKE O 54
tEbiicLTnd. HIALGBREO I A OlES L UBRA ALz 20 Tid Sacks et al.
(1971) , 8 (1978a, b) L &iFE L.

KT R—IHIZBOVT, 3RSV THFDODTAEE, Y3 vt A LOERRELLE
S TNO —X &R, CONO—ROEXEEEF 7 vRICL > TEEELE LT
ML TVWa, CCTHRE0ENCERICL D ~N0 - ZXOBHEE G 5 -5, BB
(BWAIEND —ZX~NDANCERT T, AR IO h=hiio -2 7 08 =&
TEHETHE, THLT, Hihe v —FRFHN I Lo DCETT 7 9 b2 B
UERE TS,

T LI 3D T AEO M o »CE pd e 0E S 2 BEOR S IS T
NEnTd (J{2) . 1 2@HEBRULEOW - D & LEEHRSEHE L LS TD
CHs EFFATO S . T ORSTIEHEIERI0B Do — 27 47— (LPF) £2@BLTF L
A= EBICHNENTVES. £9 1 20BSRFICERNHMEERZ 20O TAC
W5y EWFATVG. TORS I EER 1.5 D127 44— (HPF) 28LT
F1 7 b alELizdd, 0D -2 7 4 by —2@LTTF LA —sEBICHN
NTW5, Fmifss bBEMTOE=4—Micl0Hz D0 — Y27 4 )7 —5E L 1Z8
bRl AIEhT0 3.

3 AT O Aatic & Bl TR IR i M i ORI BAL AR O A EA L & DB A5
W, ZZ THIRIIc O A4 L L b SREORE 2HE L TlEOT =4 -5 LT
Wa. Fh, [ILOEEHRIChhEMEOL(LE LTOTAE{LES o750, #il

DC component

sensor [ LPF

am| > telemeter
1 sec~DC I/p L 30 sec -~
LPF
10 Hz ——=> recorder
AC component
HPF LPF
an 1.5 hr ‘—10 sec 2 telawelor
LPF
10 Hz ————> recorder

B 2 3ESCdRitHREIE 7o vy -7 0y 7K.

Fig. 2 Schematic diagram of the amplifier and the filter of the three-component borehole
strainmeter.
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Fig. 3 Schematic diagram of the telemetric system.
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Fig. 4 Frequency characteristics of the DC and AC components of the three-component borehole

strainmeter.
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Table 1 The sensitivity of each com

ponent.

dipital output

analogue output

strainmeter

*
DC component

*k
AC component

o

.173% 10°° em? /digit

=

854 % 10™ em? /digit™*™

1.20% 107 em?/full scale

1.90% 10™ en?/full scale

thermometer 1.221% 107 °C/digit 0.125 °C/full scale
barometer 9.155x% 107 mb/digit 37.5 mb/full scale
" -
rain gauge 327.7 digit/step FaE 100 step/half scale ****
* The gain of the amplifier is 20 dB.
Kk The gain of the amplifier is 30 dB.
*k 2.966% 107% cn?/digit for the long

period seismic wave recorder.

KKk 1 step is 0.5 mm precipitation.

— 105 —



TR KRR > 9 —BFRMSG 3155 19834114

F 1 HHECEO S

Table 2 Characteristics of recording systems.

sampling range
real-time processor 1/60 Hz 16 bit
long period seismic 1 Hz 12 bit
wave recorder
ink-dot recorder - 10 bit/full scale
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Fig. 5 Recording and processing system for the long period seismic data by the three-component
borehole strainmeter.
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Fig.6 An example of the record of the long period seismic data; seismogram of the near Miyakejima
earthquake (December 28, 1982; MJMA 6.4) observed at Yasato station, Ibaraki Prefecture by
the three-component borehole strainmeter.
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