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ABSTRACT

Safety accidents are increasing, such as changes in groundwater levels due to
construction work or natural influences, or ground cave—ins caused by soil runoff from
old water supply and sewage pipes. In addition, underground facility management
agencies must make efforts to improve the accuracy of underground information through
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continuous investigation and exploration in accordance with the Special Act on Enhanced

Underground Safety Management.

Accordingly, in this

study, we defined the

configuration of equipment and data processing method to collect 3D precise exploration
underground facility information and developed 3D underground facility information
collection technology to ensure accuracy of underground facilities. As a result of
verifying the developed technology, the horizontal accuracy improved by an average of
6cm compared to the existing method, making it possible to acquire 3D underground
facility information within the error range of the public survey work regulations.

KEYWORDS - Underground Geospatial Information Map, Exploration System, GFR, LiDAR,
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Review of 3D Underground Facilities Information Making tech.

Introduction

Review of 3D Underground Facilities Information Making Field Process

3D Underground Facilities Detecting Process Defined and Build

Test & Analysis

Field Test(on the Roads) for 3D Underground Facilities Information collect

Data Processing and Comparing

Conclusion

FIGURE 1. Research flow
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FIGURE 2. lllustration of GPR scanning on a road and a possibile path of electromagnetic
wave(Rhee et al., 2020)
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TABLE 1. Underground Facility Property Information

Type of Underground facilities Sewer Pipe
Management Agency Seoul, Gyeonggi—do

Installation Date 2017. 10. 01

Pipe Meterial Hume Pipes

Pipe Diameter

450, 500, 600, 700, 800, 900, 1000




FIGURE 11. Checking Detection Result based
on Mobile Underground Intgreted Geospatial
Map

FIGURE 10. Field Checking based on Mobile
Underground Intgreted Geospatial Map
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TABLE 2. Test Result

Meta Date ‘ )

(Underground Intgreted Geospatial Map) Vs. Integrated Detecting Information
X(N) Y(E) H(EL) X(N) Y(E) H(EL)

PT1-1 541686.22 212146.64 27.50 -0.17 -0.17 0.30
PT1-2 541697.16 212146.88 27.58 -0.18 -0.18 0.29
PT1-3 541763.69 212150.51 27.50 -0.17 -0.17 0.31
PT1—4 541764.93 212150.59 27.49 -0.18 -0.19 0.30
Up side PT1-5 541843.78 21215413 26.86 -0.18 -0.18 0.32
PT1-6 541844.99 212154.12 26.86 -0.18 -0.18 0.30
PT1-7 541922.52 212157.93 26.12 -0.18 -0.18 0.31
PT1-8 541655.32 212144.90 21.87 -0.17 -0.18 0.31
PT1-9 541644.71 21214451 27.85 -0.17 -0.16 0.31
PT2-1 541999.41 212141.48 26.49 -0.19 -0.18 0.30
PT2-2 541934.44 212138.46 26.97 -0.18 -0.17 0.30
PT2-3 541874.94 212135.65 27.39 -0.17 -0.17 0.32
PT2—4 541814.04 212132.98 27.65 -0.17 -0.18 0.31
Downside ~ PT2-5 541756.45 212130.17 27.91 -0.17 -0.18 0.32
PT2—6 542110.87 212161.53 24.73 -0.17 -0.18 0.31
PT2-7 542068.87 212149.83 25.70 -0.17 -0.17 0.30
PT2-8 541876.12 212135.82 27.38 -0.18 -0.18 0.28
PT2-9 541815.22 212133.10 27.64 -0.18 -0.18 0.30
Minimum Error -0.17 -0.16 0.28

Maximum Error -0.19 -0.19 0.32

Avgerage Error -0.18 -0.18 0.31

TABLE 3. MPL vs. GPS applicability comparing

Detecting based on MPL

Detecting based on GPR

Detecting pipe type metal metal and nonmetal
Working Speed 3~5 days 1~2 day
Accurac horizontality © % 20cm horizontality © % 10cm
Y verticality © £ 30cm verticality = 30cm
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