A5 A 148 A 15, p. 59-68., (19984 129)

wjAlsto] = A& 9]4h

Alst 3t dojvp 2ol 2z Ay

28+
AFLRATAL SRHRATL
2 <

S4& sk S8t =

AE sl dfdEe] 247 iy Ase) vge A 24 %, H& 492 ek
A A= glow, iAdEe] Ade FEA, $4A D AV ARgE Ak AY AR, A)sked
of wiAdE sHtol AAR Af, HAE AT 2E widEe] Al AAe) Awgle] E uba
W 2o FYch A, Ashgre] miAR Al AF A5, AslHeltE o] 4d mAE 7
AZF E- eR gk 3y o] Adls 2y wme) updeMe) ukal AzE o] FAHYe
H, ol wes] Ak 2] olglel B gt wjdEe] ukaw A% S AshAz)= A
o Ausrt £ A s, oA 9] AR 949 S AAHr & 49, 4
2 AR gale) AstEolo 2Ap} AAA, A os GgAolA|nl, AR £19]%), 229
AR F3} S, Qs 24 5, ALY A3t AR 5L Bxow = A9, Hox 2
A TR ARE A5 T 5 Q& A9 24} s & Aow Amdd

F20: A3t 73} gold}, WiAdslo]x, we Pz, Asls

Kim, Hyoung-Soo, 1998, Ground penetrating radar testing in a sand tank for detection of buried
pipes, Journal of the Korean Geophysical Society, v. 1, n. 1, p. 59-68.

ABSTRACT: Ground penetrating radar (GPR) experiments were performed in a sand tank to study the
ability of detection of buried pipes and to characterize the signal of the reflection wave. The ratios of
diameter of buried pipes to the depth were set 4 up to 24 % and materials were metal, synthetic resin,
and wood. In case of groundwater table below buried materials, strong reflection signals were observed
irrespective of diameter and depth except for wood. While it is very difficult to detect the reflection signals
in case that the groundwater table is set to higher than buried materials. The reflection signals from the
bottom of the sand tank, however, were clearly observed even in case of higher groundwater table. This
implies that the weak reflection signals from the buried materials are not all due to the wave attenuation.
The vertical reflection profiling method is recommended in case that the object of the survey is to find
horizontal position of buried material because this method has the advantage in cost and time of survey.
However, the full or partial CMP gather method is recommended in case that the objects of the survey
are to get the detailed subsurface information, i.e. the depth to buried material, interval velocity of geological
layer, and mapping the groundwater table.

Key words: Ground penetrating radar, Buried pipe, Sand tank model, Groundwater

(Kim, Hyoung-Soo, Water Resouces Research Institute, Korea Water Resources Corporation, 462-1
Jonmin-Dong, Yusung-Gu, Taejeon, 305-390, Korea. email: hskim@kowaco.or.kr)
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(RADAR; Radio Detection and Ranging)7]’\-4 =
0

AAQ +82 23 oA Ao FAFEe &
7] AAsle] 25 ol2w Yirh 1

bt nP‘

i*}fﬂl dlolehE S-g3taA sk 23719 A
£ 349 Yok B2 J7EE w24 93
oA EeltE ol&d AFESRAE
9)cHAnnan - Davis, 1976; Annan - Davis,
1978; Kovacs - Morey, 1978; Kovacs - Morey,
1985). 22y} 2|8 WelA® HA7|uke] FHE
A doere 4L YukEew AFgHd £
skA] ol #F @lolot shakst o) Al A
5 8l AR sHE ARkl A A
ok 19804 ol AR AlE @ AR A
w4 e Fsle], oke] FAAdellq &4 o
otk A% Fgale] FhsdtA Hel AF FE2E
2 23 AEFee AAAEE ot AEE F
3 G538 5 1A ek

dubd o= A3l Ho|cthGround Penetrating
Radar; ©]3} GPR) ®AR: A4 AmHeA A2
& A5 P ghem,
o A 24 AR2A 3 o)
GPR WA} AMgel: &
A F2 MHZE ol
A AR 44

= =
A A o

Table 1. Grain size of filling material.

e A= & s, A3k wiAe) AriA
o w2} zle|7} YAmE BE FuA] 9 o
EAEE FEh 4 Qo AT Fo] 2t ¢l
A Holrl gk 944 'L SellA At
D AA g d9eEst 2dhEvke AR A
T3 g, ATAL AR] @Al wlEiA e
A ow w5 e diodel Hxr|g) ATE A
ﬂﬂ} B AFAA AR "HAPEl 72 A
5 @S olgskedl Wi, Al el @At
-‘5 X‘ix}ﬂJH Avt 549l vl 53} 58 o)}
slo] A)sle] wWiHE GAEElER 7)RAQ YA}
A B A o] vhgdut vkapY whAke} vy
rAbeleh @A As ot "Fale dukAl A
AzAL oldfelx AF BF AR A =4h
Aoy 2L BB 2L v 2L BE H
A 22} FolA s AgE YthAnnan -
Davis, 1997).
A7 A2 Al viEg 29 A =
FZ(sand tank)olA Q1A H R FAH wjdvle]
=0 tigk GPR ®AE 435} GPR ©AMY] &

B4 oy 3wl o] wE wjdsie]z o] Al
3 545 Ak gl
.2 8

G(rlimaﬁ'ltzslge Sample #1 (unit:g) Sample #2 (unit:g) Sub Total (unit:g) Percentage (%)

Over 4.76 12.8 233 36.1 2.19
335 ~ 476 6.5 240 30.5 1.85
238 ~ 3.35 1.1 2.8 39 024
1.19 ~ 2.38 67.5 170.4 2379 14.45
071 ~ 1.19 68.5 202.8 2713 16.47
059 ~ 0.71 379 119.5 157.4 9.56
050 ~ 0.59 51.6 154.6 206.2 12.52
0425 ~ 0.50 36.0 282.1 318.1 19.32
0355 ~ 0425 15.2 39.2 54.4 3.30
0297 ~ 0355 233 93.9 117.2 7.12
0.149 ~ 0.297 479 107.6 155.5 9.44
Under 0.149 16.7 41.7 58.4 3.55

Total Sum 385.0 1,261.9 1,646.9 100.0
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Fig. 1. (a) Buried materials used in the study: 1. Square
wood bar, 2. Stainlessrod, 3. Acryl pipes, 4. Tin pipe (63.9 9 ),
5. Tin pipes (23.5@), 6. Iron pipe, 7. PVC pipes. (b) View
of the sand tank model. (c) Schematic diagram of the
experiment. The locations of the buried materials are marked
with circles. The inverted triangles indicate the groundwater
tables of experiment.
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Table 2. Information

of buried pipes in sand tank.

Kinds of Status H;i?ggfl Ven;C?I Posi'tion Inner diameter or Outer diameter or
Buried Material (Refereg(f:e m E)ast end Sﬁrxi;rzrﬁaée) horizontal size vertical size
1 Stainless rod - 250 295 12.0
2 Tin pipe void 390 225 21.8 23.5
3 Acryl pipe water filled 470 310 158 21.0
4 Tin pipe free ends 890 265 61.0(7) 63.9
5 Acryl pipe void 1000 305 15.8 21.0
6 Square Wood bar - 1160 335 25.1 342
7 Iron pipe water filled 1300 255 25.5 343
8 PVC pipe water filled 1630 300 357 420
9 PVC pipe void 1790 270 35.7 420

* % ok ok ok

Unit : mm.
Horizontal position increases westward direction.
Vertical position increases downward direction.

Vertical position has some errors about =+ 10mm because of irregularity of survey surface.
Total thickness of sand layer is about 720 mm.

velocity in cm/ns
0 " \\
/_\ 18
R /_\ 10
g8 12
= 10
Z
12 8
16
20 Distance (cm) 5
-40 -20 0 20 40

A 8% ol ohgk A

171

o

Table 3¢l 2.

£ Q79 27A¥E pulseEKKO 1000 A<}

(b)

w

TWT (ns)
o

160 (cm)

25
/0

s

14
2

10

8
velocity in cm/ns

Fig. 2. (a) Travel-time curves according to radar velocities where a point reflector is located at 25.5 cm depth.

(b) Comparison of obtained data with computed travel-time curves.
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Table 3. Acquisition parameters for ground penetrating radar tests.

LABPPLOW

Survey Name SNG900

LABPPLOW
CMP900

LABPPHGH
SNG900

Acquisition Parameters

Groundwater Table :484mn below

Groundwater Table :220mm below

the surface the surface

NUMBER OF TRACES 192 2826 190
NUMBER OF PTS/TRC 1200 1200 1200

151(tr#1 ~ 1152)
TIMEZERO AT POINT 154 159(tr#1153 ~ 2826) 159
TOTAL TIME WINDOW (ns) 60 60 60
STARTING POSITION (m) 0.17 0.17 0.17
ENDING POSITION (m) 2.08 2.07 2.06
STEP SIZE or INTERVAL (m) 0.01 0.02 0.01

from 0.18 to 0.88

SEPARATION OF Tx-Rx (m) 0.17 in steps of 002 0.17
NOMINAL FREQUENCY (MHz) 900 900 900
PULSER VOLTAGE (V) 200 200 200

32(tr#l ~ 1152)
NUMBER OF STACKS 32 8(tr#1153 ~ 2826) 32
SURVEY MODE VRP Shot Gather VRP
A FH=le S/Wel EKKO ZE a8zt Asiy o] dkapyle] digk A FAS Al olE

= oseld A& AR F Sz e
FeflM Bk A BRgEE 3RS ZEasl
CWP/SU release 31 (Cohen - Stockwell, 1997)=
olgsle] STk £k sleh Aw WE P
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Fig. 3. CDP gathers (#76~85) of GPR data. An automatic gain control with a 4 ns window is adopted to the

data.
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#7685 CDP Gather {with NMO correction v=13cm/ns}
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Fig. 4. NMO-corrected CDP gathers of GPR data. Constant
velocity is used in the NMO cotrection,
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Fig. 5. (2) Unprocessed GPR data using VRP mode where
groundwater table is lower than the buried materials. (b)
Automatic gain controlled (time window=4 ns) GPR data
using VRP mode where the groundwater table is lower
than the buried materials.
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Fig. 6. (a) Unprocessed GPR data using the VRP mode.
The groundwater table is higher than the buried materials.
(b) Automatic gain controlled (time window=4 ns) GPR
data using the VRP mode. The groundwater table is higher
than the buried materials.
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Fig. 7. GPR data after application of dip filtering and
automatic gain control. The groundwater table is higher
than the buried materials.
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