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GPR Exploration of Non-metallic Water Pipes
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Abstract GPR is used for non-destructive investigations, ground investigations, and underground facilities
exploration at construction sites. In this study, the applicability to GPR exploration of water pipes linked
to Network RTK was presented. Data on the water supply pipes in the study site were acquired using
GPR, and the location and depth of buried water pipes could be measured. The accuracy was evaluated
from the GNSS observation performance and showed a deviation of -0.16m ~ 0.15m. This satisfied the
equipment performance of the public survey work regulation, suggesting that the exploration of water
pipes using GPR is possible. Because GPR does not require grounding installation, as in conventional
metal pipe detectors, it will increase the efficiency of work for underground facility exploration.
Exploration using GPR can acquire the location and depth of metallic and non-metallic underground
facilities, so it can be utilized in the construction of a GIS system. If a comparison of the exploration
characteristics is carried out, it will be possible to present various uses of underground facility

exploration using GPR.
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Fig. 1. Concept of GPR
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Fig. 2. Study flow
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Fig. 4. Location of GPR Data Aquisition
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Fig. 7. Average Depth of Water Pipes

Table 1. Location Accuracy Analysis Results

Reference
Location

GPR

Location

Deviation

N(m) E(m)

N(m)

E(m)

dN(m)

dE(m)

Study
Area 1

586928.145(217811.496|586928.110(217811.474

0.035

0.022

586926.129|217813.074(586926.104(217813.053

0.025

0.021

586926.966|217817.359|586926.939|217817.336

0.027

0.023

586926.459|217818.815(586926.441(217818.803

0.018

0.012

586928.023|217811.381{586928.004(217811.353

0.019

0.028

586917.489|217815.817(586917.468(217815.793

0.021

0.024

586928.145(217811.496|586928.123(217811.473

0.022

0.023

586926.129|217813.074|586926.094|217813.046

0.035

0.028

Ol || [wn|e]|w |~

586926.922|217817.382|586926.898|217817.358

0.024

0.024

S)

586926.458

0.019

0.022

217818.815|586926.440|217818.793

Average

0.025

0.023

Study
Area 2

32

587031.698(217726.073|587031.672(217726.051

0.026

0.022

33

587031.250(217726.268|587031.226|217726.247

0.024

0.021

34

587031.408|217725.475|587031.384|217725.449

0.024

0.026

35

587034.190(217723.969|587034.164|217723.947

0.026

0.022

36

587035.437(217723.381|587035.406(217723.353

0.031

0.028

37

587034.873|217723.643|587034.852|217723.619

0.021

0.024

38

587035.158(217722.355|587035.134(217722.331

0.024

0.024

39

587034.011|217722.932|587033.989|217722.908

0.022

0.024

40

587034.598|217722.642|587034.576(217722.613

0.022

0.029

41

0.028

587032.024|217723.963|587032.001|217723.935

0.023

Average
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Table 2. Depth Accuracy Analysis Results

No. Reference GPR Deviation
Depth Depth

1 1.1 1.05 0.05

2 1.1 1.02 0.08

3 1.1 1.08 0.02

4 1.1 1.09 0.01

5 1.1 1.02 0.08

Study 6 1.1 0.98 0.12
Area 1 7 1.2 111 0.09
8 1.1 0.97 0.13

9 1.1 0.99 0.11

10 1.1 0.95 0.15

Average 0.101

32 1.2 1.31 -0.11

33 1.3 1.46 -0.16

34 13 1.38 -0.08

35 1.3 1.37 -0.07

36 1.3 1.44 -0.14

Study 37 1.3 1.44 -0.14
Area 2 38 13 1.44 -0.14
39 1.3 1.35 -0.05

40 13 1.35 -0.05

41 13 1.44 -0.14
Average -0.104

GPRE 4% u3% A4 9% Hws
0.035m o2 Uehgte. saolol tiat HeteL -
0.16 ~ 0.15m°]°o ™, B+ 0.103m JE== eIt
oleidt ATE TS AT XA S%L
93t 71719 A% 7|2S wkEsl= A0 GPRS o8&
o Abste] @A} 7H5 e UERE Zolth Table 3
o FEEY AYFHY ASAEE S17)9] e
LpeRaTH13].

Table 3. Performance of surveying equipment

Item Specification

Metal pipeline detector Depth < 30cm

Non-metallic pipeline detector Depth < 40cm

Manhole detector Depth < 50cm

2 Ao] Aol PE(PolyEthylene)ut PVC(Poly
Vinyl Chloride)?] HlF<&o] &85+= AL 1std
GPR2 7|29 S&5L=HAV|2 gA7F BV vle
& 9] Ao &-8o| 7FsotH, FA9 HA)7F F
8512 %7] HE] ASHAAEE FARE T A9 &
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Fig. 8. GIS Data using GPR
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