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A STUDY ON THE GROUND OF MOUNTAINOUS
REGION (III)

——Exploration Methods on the Subsurface Ground Structure—

By Akira Nakacawa

Synopsis

The present paper deals with the application of the geophysical exploration methods on the
subsurface ground structure. It is necessary to simplify the survey for adapt to the condition on the
slope ground of mountainous region. The geophysical exploration is the effectual measurement
system owing to the survey is carry out together with the three methods be based on the seismic
and electric ways and penetration test.

The writer carried out the survey about the respective charactristics of the three methods on the
experimental fields in Kyoto and Gifu prefecture. In the present paper, the writer is shown in the
cases of two popular examples of the survey.
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Fig. 1 Schematic illustration of two horizontal layers and typical response of its layers,
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Fig. 2 Schematic illustration of the apparent layers in the subsurface
by the infiltration of rain water.
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Fig. 3 Relation between resistivity and water content. (after Mogami)
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Fig. 4 Relation between seismic velocity (V) and porosity. (after Yamamoto)
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Fig.5 Profile of landslide area as a-b section and c-d section in Kamigamo examination

site of Kyoto University.
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Fig. 6 Survey line and points on the landslide area in Kamigamo examination

site of Kyoto University.
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Fig. 7 Travel-time curves on the landslide area in Kamigamo
examination site of Kyoto University.
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Fig. 8 Results of the seismic survey and the electric resistivity survey on the
landslide area in Kamigamo examination site of Kyoto University.
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Fig. 9 Results of the survey by the three methods on the landslide area in
Kamigamo examination site of Kyoto University.
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Fig. 10 Mesurment points of the survey by the three methods on the granite
rock area in Sakamoto section at Nakatsugawa city, Gifu prefcture.
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Fig. 11 Travel-time curves by the seismic survey on the granite rock area
in Sakamoto section at Nakatsugawa city, Gifu prefecture.
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Fig. 12 Travel-time curves by the seismic survey on the granite rock area
in Sakamoto section at Nakatsugawa city, Gifu prefecture.
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Fig. 13 Results of the survey by the three mithods on the granite rock area
in Sakamoto section at Nakatsugawa city, Gifu prefecture.
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Table 1 Seismic velocity of the formation and the rock. (after Yamamoto).

formation, rock V» (km/sec)
surface soil 0.1~0.6
gravel, sand (dry) 0.5~1.0
sand (wet) 0.6~1.8
sandy clay 1.8~2.4
gravel layer 1.2~1.5
shale 1.0~3.0
sandstone, tuff 1.5~3.5
limestone 2.0~4.0
granite 4.0~6.0
metamorphic rock 3.0~7.0
water 1468 at 15°C
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Table 2 Electric resistivity of the formation and the rock. (after Shimura).

formation, rock dry p(82—m) wet p(£2—m)
gravel layer 1000~ 15000 200~ 10000
sand and gravel layer 1000~ 7000 200~ 5000
sand layer 300 ~7000 100~700
sandstone 200 ~2500 100~ 500
loam 500 ~ 5000 100~1000
tuff 100 ~1000
granite 1000~ 10000
crystalline schist 200 ~20000
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