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A study on the Correlation Between the Result of Electrical Resistivity Survey
and the Rock Mass Classification Values Determined by the Tunnel Face Mapping

Jai-Hoa Choi, Churl-Hyun Jo, Dong-Woo Ryu, Hoon Kim, Byung-Sam Oh,
Moon-Gu Kang and Baek-Soo Suh

Abstract Many trials to set up the correlation between the rock mass classification and the earth resistivity have
been carried out to design tunnel support type based on the interpreted electrical resistivity acquired by surface
electrical survey. But it is hard to find reports on the comparison of the real rock support type determined during
the excavation with the electrical resistivity by the inversion of the survey data acquired before the tunneling, In
this study, the rock mass classification based on the face mapping data and the resistivity inversion data are
investigated to see if it is possible to design reliably the rock support type based on the surface electrical survey.
To get the quantitative correlation, rock engineering indices such as RCR(rock condition rating), N(Rock mass
number), Q-system and RMR(rock mass rating) are calculated. Since resistivity data has low resolution, Kriging
method as a post processing technique which minimizes the estimated variance is used to improve resolution. The
result of correlation analysis shows that the 2D electrical resistivity survey is appropriate to see the general trend
of the geology in the sense of rock type, though there might be some local area where these two factors do not
coincide. But the correlation between the result of 3D survey and the rock mass classification turns out to be very
high, and then 3D electrical resistivity survey can make it possible to set up more reliable rock support type.
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Fig. 2. 2D and 3D electrical resistivity survey lines on
Yong-wol 1 Tunnel.

200
5980 6020 6060 6100 6140 6180

Station{m)

Fig. 3. Resistivity inversion image of Yong-wol 1 Tunnel
to Jecheon.
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Fig. 4. The results of 3-dimensional resistivity survey on Yong-wol 1 Tunnel: (a) topography of the survey area, (b) interpreted
equal resistivity (600Q@m) surface, and (c) to (g) resistivity sections parallel to the tunnel direction.
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Fig. 6. Relationship between resistivity and rock-mass classification at Yong-Wol 1 Tunnel to Jecheon.
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Table 1. Results of correlation analysis between rock mass
classification values and specific resistivity.

Correlation coefficients
RMR | RCR | N Q
Resistivity. 0.772 | 0.712 | 0.711 | 0.711
Log-transformed Res.| 0.764 | 0.711 | 0.658 | 0.658
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Fig. 7. Distribution of resistivity and rock-mass classification according to station at Yong-Wol 1 Tunnel to Jecheon.
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