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ABSTRACT

KEYWORDS

In this study , a dual structured pipe for a preventive monitoring on a accident damage,
a smartphone app program for a survey and a construction data collection and a server
program for a real-time monitoring were developed. A pilot system was installed in the
test field to analyze effects of a system developed in this study.

The data for a damage prevention was detected by the attached sensors on the pipe.
Exclusion was tested by the pressure sensors to be installed at regular intervals. The app
and server programs was enabled to the real-time data collection and real-time

monitoring linked by VRS survey equipments and a smartphone.

Real-time monitoring
Underground pipeline
Accident Prevention
Chemically
contaminated water
VRS
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Fig. 1. Cases of environmental damage according to the underground line break

Table 1. Target the development of technology
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Fig. 2. Operating system diagram
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Fig 3. Concepts of the dual Fig 4. Designs for the  Fig 5. Pilot pipe model using a dual
structure pipe dual structure pipe 3D structure concept
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Fig 6. Smartphone app program for

data collections Fig 7. Smartphone app programming flowchart
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Fig. 8. Real-time monitoring server program Fig. 9. Real-time monitoring server program flowchart
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Fig. 11. Picture a test tube, and monitoring systems

Fig. 10. System test facility configuration
installation

Table 2. Physical test installation configuration
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Table 3. Data transfer ratio using net CDMA( electrical transmission)
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3] AE AEAET AIZFAZE TEAT AEANZE) A5E(%)
1 100 100 13:36:33 13:36:52 19 100
2 100 100 13:37:16 13:37:38 22 100
3 100 100 13:38:40 13:38:57 17 100
4 100 100 13:39:43 13:39:58 15 100
5 100 100 13:40:42 13:40:57 15 100
6 100 100 13:41:29 13:41:50 21 100
7 100 100 13:42:20 13:42:35 15 100
8 100 100 13:43:34 13:43:50 16 100
9 100 100 13:44:21 13:44:37 16 100
10 100 100 13:45:11 13:45:29 18 100
Table 4. Data transfer ratio using net CDMA( inward correspondence)
3] AEg AEA s A TRAZ AENHZ) AE5E(%)
1 100 100 15:49:56 15:50:11 15 100
2 100 100 15:52:56 15:53:09 13 100
3 100 100 15:55:02 15:55:14 12 100
4 100 100 15:57:30 15:57:42 12 100
5 100 100 15:59:33 15:59:46 13 100
6 100 100 16:01:57 16:02:09 12 100
7 100 100 16:04:09 16:04:21 12 100
8 100 100 16:06:31 16:06:43 12 100
9 100 100 16:09:35 16:09:47 12 100
10 100 100 16:12:08 16:12:20 12 100
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Table 9. Results of damage detection time and location tracking error

sl A TAAZHZ) AA A (m) =789 %] (m) £ 2H(m)
1 3 44.09 9.3 11.94 +2.64
2 3 46.31 9.3 11.94 +2.64
3 3 43.47 9.3 11.94 +2.64
4 3 49.72 9.3 11.94 +2.64
5 3 37.82 9.3 11.94 +2.64
6 3 43.25 9.3 11.94 +2.64
7 3 43.85 9.3 11.94 +2.64
8 3 46.00 9.3 11.94 +2.64
9 3 42.00 9.3 11.94 +2.64
10 3 44.72 9.3 11.94 +2.64
Table 10. Results of leakage detection time and location tracking error
3l A TAAZHZ) A 13 (m) =74 914 (m) £ AHm)
1 2 42.87 15.8 16.69 +0.89
2 2 43.03 15.8 16.69 +0.89
3 2 42.28 15.8 16.69 +0.89
4 2 43.10 15.8 16.69 +0.89
5 2 48.91 15.8 16.69 +0.89
6 1 43.09 16.2 17.20 +1.00
7 1 44.59 16.2 17.20 +1.00
8 1 42.53 16.2 17.20 +1.00
9 1 47.81 16.2 17.65 +1.45
10 1 49.22 16.2 17.65 +1.45
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