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Fig. 1 Ground— penetrating radar working schematic
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with 0.5 m burial depth reference
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Fig. 6 Orthorectification results of 400 M antenna

with 1 m burial depth reference
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Fig. 7 Orthorectification results of 400 M antenna

with 1. 5m burial depth reference
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Fig. 8 Orthorectification results of 270 M antenna

with 1.5 m burial depth reference
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Fig. 9 Orthorectification results of 270 M antenna

with 2 m burial depth reference
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Fig. 10 270 M antenna 2m burial depth
reference large diameter pipeline
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I 400 M PR TR I 59 18194 15 = B 0 TR 2 2% Tk
UL AR [T 90 5 R 3 DR 1Y (] I XS £ i
ARABE R EARMAL /N G mEL PO
RF 1.6 m B, Bl RE U8 BOA SR 1/45. H 10
UK I E AT S T e, X LA . i 400 M
PR B B BRI A B 1.5 ma 1 m AR
RBS
3.2 210 M REFERELKNLE
RGP IR 256,270 M K& X301k 48

R BE AT 38 3 m, fiCER X 270 M0 TR 15
GPRMax IF B4 S5, 5 B AF 4 8 48 4 0 R 1
PR 1.5 m Fl 2 m (4 P9 410 JR S50, 550 455 70 1
S NATIE 2R

DY ESREL PO S MEEE R 1.5 m, i &
100 ns B, E 5 AR K 0. 15 m iy PVC 4
2 A GO R O IRt A B A4 0.3 m,
0.4 m,0.5 m.,0.6 m,0.7 m,

DM B L P LI AEIIR N 2 m, B R
100 ns B}, E 7 HEEH 0.2 m 1y PVC B4k .1
BRI A EL 45 1.7 m 1.8
m.1.9m.2.0 m.2.1 m.2.2 m.2.3 m,

By & 8 I 9 AT, YR 4 R A AR m AR B
HELPOEKT 1.5 m i, 28 EREL 1

10 R T HSHE L., YIESEELN PO
ERTF 2 m B N AR R [ e R Lo
KUY 1/44, 1 F P9 3 68 4 A9 0. 270 M5 b
RXF RO R T 2 m B /NVE RS LR AR
A

Dimd T EEX RIS BELNSE I K
ITETIHEUT 2 m~3 m fF7EKZ 1 0. 6 m
KERIESE EE MR EIES RS L b oAk
PR 2 m A 2.6 mu 8480 0.6 m (1% P4 X B S
B, SEI AT 0 B JE AR . R R A AR 1 AE 4
JB& L L NG KA L OB E I A B TR
HLER i o B Y A RO s ERLT 8 e i = 2 D0 VA e BT
WIREAZLAE M A 1.6 m,1.8 m.2.0 m.2. 2 m
M2.4m.2.6m.2.8 m.3.0 m,

By 10 [ 11 ATZ0,5E F 270 MM R 35 % o
DI 2 m ~3 m, 842 0.6 m IR IR B T8 L%
D, R A ROREE W] AL TR PVC 4. X
EHTHESHRESRELEA THE RSN
O DT AR A5 B8 a8 1% [m 3% BB L {2 270 M 45 4th
IS WA BRI FEEABAE 3 m AN,

3.3 100 M R&EIFE&BELRNZHK

12 RS 528 % R 5 O 3 m i TR Bkt
Nl EI R TR AR A Ok - = A VA B €N 2 oy
A1, 100 M M B 38 0 T AE 4 8 48 2 09 A AR
Bl A 3 m ~4 m. ik % 100 M #1175 35 GPRMax
T VE AR D S 3 B A 4w A D BEEER O 2 m
F1 3 m P 2H X BRSE G L S 00 (1 AR R 1 Ry 2 i 2 AR
B

D YIAE4 @ E L O SR 2 m i, 8
TR N 0.2 m i PVC AL %8 20 I 1Y 0



800 P IRACIR T L H A 45 %
Ole-7 018-7
0.3 = 0.2 A
100 5o 3
@ 0.4 = 0.4 =
£ 0o = g o g
F0.6 £ £0.6 E
-100 o -50 °
o 2]
0.8 2 0.8 =
~200 -100
1.0 1.0
0 40 80 120 0 40 80 120

Trace number

B 11 270 M X% 2.6 m 3ZE LM
XEBREXRERER
Fig. 11 270 M antenna 2. 6 m burial depth
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orthorectified results
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Research on effective detection depth of non— metallic pipelines by ground— penetrating radar

CHEN Shaobo' , ZHU Shengyan' , SHI Zongyuan®, HUANG Jianguo' » HUANG Lijie! ,
LUO Xiaogian', JIANG Tong*, ZHU Sixin®

(1. Huadong engineering(fujian) corporation limited, Fuzhou

2. North China University of Water Resources and Electric Power, Zhengzhou
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450046, China)

Abstract : In order to improve the efficiency and accuracy of ground— penetrating radar for non—metallic pipeline detection,

this paper uses the electromagnetic wave simulation software GPRMax3. 0 to design the orthorectified model based on the em-

pirical diameter— to—depth ratio of 1 : 10 and applies different frequency antennas to carry out orthorectified detection simula-

tion of non—metallic pipelines under different conditions. The effective bathymetric range of 100 M, 270 M, and 400 M anten-

nas for non—metallic pipelines is summarized through the mutual simulation verification and actual detection results. This pa-

pers experimental results can play aspecific reference significance for ground — penetrating radar in urban underground non—

meta

llic pipeline detection.

Keywords: ground— penetrating radar; GPRMax; forward simulation; non—metallic pipeline



