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Geophysical prospecting of Tegatayama tunnel

Tadashi Nisarrani*

(Abstract)

It is very important to know the underground structure of 20 to 30 meters below the sur-

face.

physical prospecting.

However these depths are difficult to know, for they are intermediate region in geo-

Several methods were applied to the man-made tunnel (Tegatayama

tunnel, Akita City) to know the effect of high resistivity structure in 20 to 30 meters.

Only one point electric survey cannot reveal the existence of a tunnel.

It is possible to know

the influence of a tunnel if we use several electric survey data obtained in different posi-

tions.
depth of 20 to 30 meters.

underground structure.
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The VLF magnetotelluric survey is effective to reveal the structure of a tunnel at a

The magnetic component of VLF signal is available to know the

FHERBEUMNS T HEEL SN TRV,
AT, 20m » 530m OFEE THEEDDIP -
TVWBESE S — 4w Mo LT, OWEES
TV, EOFENEELRITEST 0P EH
ST AT EAEENET L, FREONRE LD
BEKAMILER O T fiE T 2 FRIL b v 2
ThhH, FRILL A VEELWAE, KESHE
Hichbh->T05, H-T, COYEEEDTFEN
ENpE D ZENARETH 2.

2. FEAUMRIVOEE

FRIL - v 2 VAL O I EEE60m ~T0m O

CPER 9 2 A22 B3 AT, FRL9 2 H28E )
*IKERFIIFR EIR « 4 TER GRS HE.

Institute fo Applied Earth Sciences, Mining Engineering and Materials Processing, Mining College, Akita University.



Akita University

24 [UZRNAA

[

‘#M WA

.

Sl
4
5

Fig.1 Tegatayama tunnel located in Akita city. The length of it is 276m.
Three measuring lines, 5210, 5400 and 5717 are shown.
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Fig. 2 Cross section of Tegatayama tunnel.

Horizontal scale is extended 5 times.
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Fig. 3 Electric survey at the point of 20m apart
from the center of tunnel. Solid line indi-
cates the theoretical curve using the
model structure shown below.
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Fig. 4 Solid circles are the theoretical apparent
resistivity values using the model struec-
ture of (a). Solid line indicates the best
fit model (b) of the electric survey at the
top of the tunnel. Open circles show the
difference of apparent resistivity obtain-
ed by the model (a) and (b).
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Fig. 5 Cross section of simplified tunnel model.
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Fig. 6 Difference of apparent resistivity between
the model (a) and (b).
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Fig. 7 Apparent resistivity difference between
the measured value at the top of the tun-
nel and that obtained 20m apart from the
center of the tunnel.
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Fig. 8 VLF-MT survey along the line of 5210.
Large trend is subtracted from the ob-
served values.
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Fig. 10 VLF-MT survey along the line of 5717.
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