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AN EXPLORATION PROJECT WITH THE BOREHOLE
SEISMOGRAPH

By Soji YOSHKAWA, Michiyasu SHIMA, Noritoshi GOTO and
Junpei AKAMATSU :

Synopsis This paper presents an available method of seismic prospecting especially
designed for engineering purposes.

To explore minute geological structures and to study physical properties of rock
layers, seismic prospectings in the adit have been employed. But experiments in the
adit are attended generally with the trouble about velocity lowering in the wall by
the wethering effect and the trouble about the experimental apparatus, and much time
and much expense are used up.

In order to keep away these troubles, the field works were performed on the ground
surface in stead of in the adit and the measurements in the borehole were made with
three component installations of geophones clamped on the wall of the cased borehole-
in any depth. The small explosion shots were detonated in shot holes to observe P waves
and S waves, and the plate hammering shots were smitten at the mouth of the measuring

hole and the geophone was moved to get S wave distribution along the hole.

1. F L

EEMHEREERLARTE~DIGBEARACK D, EEROERE L Coml, SROMEXHR L5
TR0 TEtc, & ORERERONENARET X » THbh 2HEMEECET 30, B IUHEREN
RV HCETH L0 NG ERB, AlEs A, RBRNEYRE T 586 7TH, Rt BIoKdew
ThHEER, THTEREL L OERY, FOEIRIRETOIEN Y CHETHHRHELMNCEh, BB
EOL 5TV o TWAMEWD X5 eiFHad b LbMmbhiudinbisv. IERLEEEND T
75, FORBOREEX, ADVHLOSLBBNERYELCTSH 2 &2 BEYOTRESLTEROL
Y HERTH ECEERMBELL S,

IR, EL L THTORES 00BN EYBNCHE T 5 R fTbhTn 53D TH
3o Linl, HFREEEITE & LHEFRRSCHERTAERTHE S, BEEEELRTHb—HCH
B TESEY RO DEFILTHLL, MELNRAROLABILDETH D, 0 L5 ITHERN AR
LELVEZTTERNLDTHBD, CHIRE - THECOWTOBRELENERYES Z L3 L
Vo EFRSIERIRRERT, SRR EIRBRIC oWTRIRA EZXLBAA, BETHRINBEEXT
b, BECRFORBRINCHEADERLIELDHZ LIXTERG, LELThL0RBETAHE R, A
BB Y - T, AROBBORBLYELTLES Z L83%80, vV AR HTEGILBHAE
5ThHBHL, FAERILRSOMEXFIBLCRRT 5L ELEENE LR BELY ERAND I LR TER
Ly, . :

—_ 1 —



156 TURPS KRR EES11 B A (3. 43, 3)

EIATIHDLEDILD » & bAEROL, ERNCHBIEN D EL -BERTH D, TroERIE
ETHEZIORINTHARVCRBCET AL DO THE Z 2 nEE Ly, BEEFEEIFOMEEC DL 5k
BERICILIGZL B ENTED, oL, BEEEEY, Bt RoLERYBRELEENCSX 5L
XTERGD, EAOBEENLRBCEE LU, MEENSMEOMT O LR Y SR
FRLUZFHUE e B ARSI R 2ok B HEIL DGR, RO LRI OWTidfiiu/o
kit A,

S CHEREEOT b TR S UhER TH b, HMERMOH S NAVLARLE TEEL R
FTUDIIMRTH B, HECHLBEFEAY T, BlELEMIBET AL, K=y
HEDYUETEBANC S B 2 A THE L3 HuEis bicvy, LD X 5 il Sh- 5B 3 5ERE 2 F
MUICHERRER T > TE O THAH Y, METOFECHEL THWNE L, FoRk, BELl
FREFE B EiTind, FIFHEMILO X5 CHABERERIDETOMEIZLS &, BEDHK
DRI B L, EROARDIRENILENTLE D &%\, TD X5 fE x DiEERL X
FBEIRT, WENSDEADE—Y v 7 ILEFIAL, BB AR L EE BT 2 BR TERN
Tisbniz,

2. AEREHMASICAERE

e

BITE S AL UEER O RENERFER T, BEIE A AOESHEIT/> Tk b, FOMTRAIA
— VYIS OERNC I LEREWEDEBALD, BROREBIIAHNE L, AT 2{LLT=27 -0k
BARERECALDY, BMLTEERETHD, Lo THE—- I vty —> v 72l E L T
WEHAHET 5 Z LIIERCEBRTH D, Bt €= —a 31 Z2EA LRET L B O BN RESIT
RLBEVCOHEBNESIIBETH D, EREFELTULH TV FEYTIIer o, HEOREBIL Fig. 1 &

Fig. 1 The plane figure of the site.
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Fig. 2 Sample records of S wave logging.
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Fig. 3 Travel time curves of surface geophones from borehole shots.
at A section.
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Fig. 4 Travel time curves of surface geophones from borehole shots at B section.
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Fig. 5 Travel time curves of surface geophones from borehole shots at C section.
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Fig. 6 Example of the wave path from a shot point to the geophone.
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Fig. 7 Results of the prospecting at A section.
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Fig. 9 Results of the prospecting at C section.
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Fig. 10 A graphical method of wave path construction.
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Fig. 11 A sample record obtained with 3 component geophone and its particle orbits.
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