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The State—of-the-Art of Geophysical Exploration Technology applied to Site
Characterization in Civil Engineering and Construction in Japan
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I)Forestry and Forest Products Research Institute, Ministry of Agriculture, Forestry and
Fisheries, Japan , 2)Department of Exploration Engineering, Pukyung National University/
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Abstract : In Japan, geophysical exploration methods have been widely applied to civil
engineering and construction fields for a long time. In particular, seismic refraction has long
played a significant role in geotechnical site investigations for tunnels, dams and landslides.
However, our growing interest on the social and natural environment makes the methods
available and its application fields diversify. Digital technologies such as personal computer
have revolutionized our ability to acquire large volumes of data rapidly, and to produce more
reliable results for subsurface image. Also, color graphics easily visualizes survey results in a
more understandable manner. These days geophysical methods are essential to assessing
grouting effects, predicting the front of tunnel cutting face, monitoring the movement,
pollution and purification process of groundwater. Now three-dimensional exploration

techniques have developed for the site characterization in civil engineering and construction
needs.
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Fig. 1. Application situation of geophysical exploration in Japan (Fujimura et al., 1997).
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Fig. 2. Enforcement number of geophysical exploration methods in field of civil
engineering and construction (Kuwahara et al., 1997).

Table 1. Using frequency of geophysical exploration methods in civil engineering
projects (Kuwahara et al., 1997)
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Table 2. Using frequency of geophysical exploration methods in civil engineering and

construction steps (Kuwahara et al.,, 1997)
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Table 3. Major applied geophysical exploration methods in field of civil engineering and

construction (Fujimura et al., 1997)
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Fig. 9. Predictions of sping water and cracks by HSP method (Inazaki, 1997)
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Resistivity tomography Resistivity
100

50

fon]
LHAL
88883

el b SO0
o
3

QU0

Elevation (m)
2

—
o
S

-150

hm-
200 {ohm-m)

0 100 200 300 400 500 600
Distance (m)
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Fig. 14. Judgement of mortar condition on rock masses by thermo-tracer
(AEA BEAFA, 1996).
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