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Visual Interpretation about the Underground Information
using Borehole Camera

Yun-Young Jeong and Kikuo Matsui

Abstract According to the recent development of measurement system utilizing one or a set of boreholes,
visualization of the explored underground became to be a major issue. It induced even the introduction of monitoring
apparatuses on the borehole wall with multi-function tool, but the usage of these was often limited by where is
unfavorable rock condition and a few of engineers can approach. And so, a portable type of borehole camera with
only the essential function has been investigated and a few of commercial models about this is recently being applied
into the field condition. This paper was based on the monitoring results obtained using a commercial model by
Dr. Nakagawa. Discontinuities in rock mass were the topic for the visualization, and it was studied how can visualize
their three dimensional distribution and what a numerical formulation is needed and how to understand the
visualization result. The numerical formulation was based on the geometric correlation between the dip direction
/ dip of discontinuous plane and the trend / plunge of borehole, a set of the equation of a plane was induced.
As field application of this into two places, it is found that the above visualization methodology will be especially
an useful geotechnical tool for analyzing the local distribution of discontinuities.

KeyWords a portable borehole camera, orientation of discontinuities, orientation of borehole, equation of a plane,

components of vector, visualization
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Table 1. Specification of the portable borchole camera system

Applicable Conditions

Borehole size

® 50 mm to 116 mm
¢ 40 mm compatible is optional

Depth observation Maximum 180 m

Temperature 0° ~ 40°C

Borehole direction All directions

Details of Units

0 CCD camera

Camera unit
o Cable

- Qutside diameter :
oLlens” focal length : 1.2 mm
o Lighting equipment : E-5 bulb, rating 8V

- Image pick up device 1/2~ interline system
- Effective pixels 379392 pixels, Horizontal resolution 470 TV lines
- Power consumption : 3.5W

¢ 11 mm , 9-strand composite cable

- Recording time :

Control unit
0 Video titler

- Gain :

o Microphone amplifier
- Rated input power :

o Video cassette recorder with liquid crystal display
- Recording system : Cassette tape of VHS format
9 hours at maximum (when T-180 tape, EP mode)
- Liquid crystal panel : 6.5 TFT active matrix system
- Power consumption :

Approx. 26W

5.5 mV (1 kHz with 15V DC)
4.0 dB (1 kHz with 15V DC), Frequency : 7.0 Hz ~ 40 Hz

Power supply

o The battery included in the control unit
o Any of AC power supplies can be used
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Fig. 3. Portable borehole camera system
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