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Abstract

As increasing underground facilities, more effective management is needed nowadays. It is important to
get an accurate information of underground facilities to manage that, so some methods of detecting
jocation - electromagnetic induction method, ground penetration radar method, sonic method - are used to
obtain the information of underground facilities. In this study, a magnetic method to detect underground
facilities was developed. In the magnetic method, underground facilities are detected by a detector and
the magnetic marker which is a permanent magnet and used to marking the location by attaching
underground facilities. A proper characteristic of the magnetic marker was optimized by maxwell 2D
magnetic field analysis tool, a test field was constructed with the magnetic marker, PVC pipe, and steel
pipe under ground 1.5m, and the detector was made by modifying a common ferromagnetic detector.
Magnetic strengths of the magnetic marker were measured by the detector at each location in the test
field, and analyzed by magnetic field analysis tool in the same condition. In the result, the underground
pipes were detectable within the deviation *£20cm at PVC pipe and =10cm at steel pipe respectively.
The steel pipe was more detectable by ferromagnetism. The developed magnetic method can be applied

to maintain and manage underground facilities.
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Fig. 1 Schematic diagram of magnetic detector
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Fig. 3 Magnetic marker
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Fig. 4 Magnetic characteristic of NdFe35

Fig. 5 Test field
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Fig. 6 3-D Contour line of magnetic strength
the distance of 1.5m above PVC pipe
in the test field
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Fig. 7 3-D Contour line of magnetic strength at
the distance of 1.5m above steel pipe In
the test field
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Fig. 8 Contour line of magnetic strength at the
distance of 1.5m above PVC pipe in the
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Fig. 9 Contour line of magnetic strength at the
distance of 1.5m above steel pipe in the
test field
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Fig. 10 Shape of magnetic marker

Fig. 11 Pipe & magnetic marker
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directional at the distance of 1.5m above
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