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OBSERVATION OF GROUND VIBRATIONS GENERATED BY BLASTS
AT THE MIYAZAKI CRUSTAL MOVEMENT OBSERVATORY
—CHARACTERISTICS OF PROPAGATION OF GROUND VIBRATIONS
AND THE EFFECTS OF BLASTS ON THE OBSERVATION
OF GROUND STRAINS—

By Tamotsu FURUZAWA, Kensuke ONOUE,
Masahiro TERAISHI and Junpei AKAMATSU

Synopsis

Ground vibrations by blasts were observed to investigate their effects on the observation
of ground strains at the Miyazaki Crustal Movement Observatory. The geology around the
Observatory is mudstone formation with thin sandstone layers of the Miyazaki group in
Neogene.

Vp and V; of the non-weathered rocks were found to be 3.6km/sec and 1.6 km/sec, re-
spectively. Q, and Qs were estimated to be around 10 and 14, respectively. These values
were discussed with relation to the observational facts of large attenuation in high frequency
contents of seismic waves from local earthquakes.

Many steps recorded by extensometers at the blasts and earthquakes were mainly attribut-
able to mechanics of extensometers.
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Fig. 1 A contour map with location of blasts and the observation vault at the Miyazaki
Crustal Movement Observatory. Arrangement of geophones and extensometers
are shown.
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Table 2 Time, charge and surface fractures at the blasts.

|

Time |
No. : Charge g | Fracture Comment
B oM |
1 1 1 03 50 Test blasting
2 11 48 50
3 14 15 100 © Remarkable
3 14 41 | 200 | Remarkable
5 15 2| 400 . Slight
6 15 52 800 Popping
7 16 43 ‘ 400 ‘ Popping
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Fig. 2 An example of traced seismograms. The
time intervals on the upper most trace
are used for particle motion diagrams
shown in Fig. 3. The dots show the
peaks and troughs of S wavelet for
travel time analysis.
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Fig. 3 Particle motion diagrams for P, P coda and S wave group in
the vertical plane. The time intervals for diagrams are shown
in Fig. 2.
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Fig. 4 Travel time diagrams for P and S waves. Peaks and troughs
of later phases are shown by the symbols in the inset.
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Fig. 5 Reduced travel time diagrams of P wave and vertical sections
between blast points and geophones.
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Fig. 6 Attenuation of initial P and S waves with distance.
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Fig. 7 Amplitude growth of initial P and S waves with charge amounts.
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Table 3 Predominant frequency, phase velo-
city and Q for P and S waves.

| F(H) |V (km/sec) Q
P 200 3.6 9.9
s 55 1.6 14
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Fig. 8 Amplitude spectra of P and S waves
obtained by band pass filters.

Fig. 71, SITE I, 11 IKH1 3 PH(ER), SH(ER)PBORIEL REOERED BRERT. HRL»
5, P, SELRBOKREIEETE, THICHH L TRBIRENKE 122 EMnbd 5, NIFERT
2, BERZLICLIPDST, EIEE P, S HEb/NE, P, S WROREA FABEEBICOLTHEN .
Fig. 810, /NvFRRA7 0% —ZFUIHIED P, S ROBKRIEETRT . PO S8E 53 100~



114 FORB KBTS 205 B-1 6L 4 (1986)

150Hz ICH - T, CHEBERICISTIFEALEM LB, SEIF T0Hz & 0H IKE -2 HRO6NB,
CD2DODE =T DL NVERET &, HEEI100g YIS E, EOLEKRED 40Hz O — 7 2858
LT3, ZDEHIC, HEDOBMNNIE 40 Hz OEREBEIMICHEZICEON TN A Edibhr b,

4. HREBHRANORE

BN R EE B BRI T3NS 6 RS, AKBHERIE 3 K, € U TKHREFRERNE 4 RS THREEO
FRERIETI-> TV 3EY, TS BEEDORENEET E—1, E—2, E—3 (Fig. 1) I, EBRSHCKS L&
Roh s “&U” BidEahiz, Fig. 91, “&£U” BEFICR SN S E—3 OHIEMICK 2085 RT,
Fig. 10 (3{BESONEBEREB AN T « U2 VEELET, 008BEOY 7Y L ¥ Thb. ANT,
E—3, E—1, E—2{C “:0" 2BHONB, ChdD “LU” OFHEL, £DKRE X% Table 4 DFEANC
FEBDTRT s “LU” DAE XL E—3 OF 4 [FFHE (200 g) Lk 5 b DOMEAT, # 1.6X107° DVIH
W4T 5.0

Table 4 ICALNB LD, “E0” OREXFLELTUSEBLHHILTIRHORL, X, TO“EV”
DA I, RBEHORIEE AL T L, Fig. 8 DX bk d BHIEE RABRIERS NS
Vo RIRBNICE A EEZOND “EU” OFMR, £hE TOMMEHO secular 5B & OAHEICHKEE LP
FTWOEIICS B, CNEDT EMS, TTTO “LT” (3 strain step DL D EPHENLELRL TS &
BEZICLD, Lh-T, RBEHICLS “LU7 QHHUBOBEICGERNT 5 L8150 5. £D—D0
EZELT, HUBOBHICERY 2 ‘033 NRWREICKOBRINT, “LU” BRET S, TO
“LU” BESTEHEICUT, RICKEBFEBBHNS - Th, ThIEIERENR “LU” OFEITINLSIE,
b, “:0” OBEICED, KICLK D “LU” OREBEEINI BEBLONDS, “LU” OFEDEH
A 5B E, FEEHOEES, E—3, E—1, E—2 DIF& 15T 5, Table 4 OEMNT, 197380519824 F
TOHBDOREOHARMBICHET 2 LEILNS “LU” OEBETRT . SUM (3 19791982 TOE
HChHB, “EU” DREEK I EERSD E-V 2R &, SEORBRBICKORELEEIOND
LU OBAEIHIZ-RULTOS, COTEMD, BRMED “LU” OREICONTS, FHUIBOMEIC
BERTE2HOMBL{ATNTLEEEZSNS,

5 % & &
FBARB OB 5 RD C LA E o

g (0]
A% e 0e)
2\ STEP RPN (dcog)
And g Ak - Juoat (L8

Yy se (27792 )

- s 0 (1790
e L,

‘80 Nov.

7 ” ] 26 2 2

Fig. 9 An example of steps recorded by extensometers (E-3) at the blasts.
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Fig. 10 Reproduction of digital strain data observed by photoelectric digital recording
system of the extensometers. Note the steps at the blasts.

Table 4 Steps observed by extensometers.
Left: numbers of steps associated with earthquakes.
Right: amount of steps at the blasts.

] |
s s , ), No. 1| No. 2| No. 3| No. 4| No. 5 {No. 6 ' No. 6
79 |80 | 81 82 | Sum || 56 | 504 | 100g | 200g | 400g |800g 400 g

E-1] 8| 13|15, 9] 4 —14 ] —10 | -4

E-2| 12 5 7 7| 31 1| -3
E-3| 8 | 25| 17 | 12 | 60 ~14 | —2¢ -17| -9

E-4| 0] 3| 3 410 . !
E5) 3| 4| 6 6|19 , 1

E-v | 16 32 36 57 | 141

1dig=6.5x1071°

(a) EHIFFELO P OEHEELEL 3.62km/sec, SH 1.59 km/sec TH o
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(¢) {HREEHCRBIRBICEZ EBZONS “LU” MBElSNc. CD “LT” REMIGHROBRKICE
Ry 5LBLoNG.
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