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Surface Geophysical Investigations of a Slope-failure Terrane at Wiri, Andong,
Korea
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A geophysical survey was undertaken at Wiri area, Andong, to delineate subsurface structure and reveal the fault
zone nearby which heaving of road and subsidence of slope occurred in 1997, especially in the heavy rainy sea-
son, Electrical resistivity methods of dipole-dipole array profiling and Schlumberger array sounding and seismic
methods of refraction and reflection were performed for the mapping of clay layer, which was interpreted to be the
major factor among the reasons of slope deformation. The clay layer was characterized by lower electrical resistivi-
ties {(<100€2 - m) and lower seismic velocities (<400 m/s), respectively. The results of electrical and seismic surveys
showed that subsidence of slope was probably associated with sliding of wet clay on 18§W/NNW trending fault
plane, while heaving of road was probably caused by upward movement of the wet clay through subvertical NNE
trending fault.
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1997 UZ4 o Ak Asieh §7) Aol wARA QA A Aols] sl pzet AT 717 B B
FTHE AR Aol ANAY £1 % PIARAL, DYRFAY B BAEPAR PAT, Ayl Tl
79 W0low Po YRS BA 23 100 m olste) /AT, 00ms <lale] BuETR B8, A}
mHstsh dd S0 D o 189 AN e gusl dehtz, Ag §719h 299 £2 Ane) BRE
G5 78 $H0R UENTh AREE WA AN dold Hah ENS MiA UsEe da FEsl ABes
42 YRR AN frls HAS £ BEE Tl AW ek & WyoR A,

F20f : AR, H/1uAY, @YTkeE, Aun A9, BE

LM B o F2 FEs AuT, Eut AR SIS 4,
A A TEEY, 2 5& F Aok ol
ielandide= /10, B8 e o) 54 &8 S0 304 6 ) 24% daes el ok

WA 9R1R - 98 AER A oRlE £ 4ol ghmi o THGE ARS Foirk Lol
£ 298 ohue] oS BUY B b1 BF, 4 Sioh. o Agele 2 a91s) wapt Ael}

24, vt FRAGAME dold 9= dled of o xst S e 2k fakde] vl 570E 6
9] AF 9 =730l g7o] 03 oEs &4 = b 7 1qle] HE 7Reet e AddeiAU B2 A
tH(Murck ¢ al., 1995). A, de] 3zt 702 ApEEd 7elgk Ax ik

AR FE P 2ol ol A e el AW Bhola] AHDE] Are stef
7] s AR A, fEe zan e
*Corresponding author: geop22@chungbuk.ac kr Aol e " 9o 7iviekel 22 sl

193



194 WA - By - AwA

By, AEZe 4, Ay fEgd 22 AsHE
o ojdel thE H7ME b DA AEE] ok
g},

AP Ee|Eals og) 2E AahrE g e 54

& Ze 7)7¢ ool APHoz welg £ Sle iR
ol wlsm FApgoR 7 ¢l vleps 22kg dRE
3 YAE 7 AU 5 e dHel Utk

RE A A Egol B Bl B
mao] Y3 A3} ohlz W sl 34
9 Aldel hgoletn ¥ o AT} v
4|75,0]_L E_‘,].ZJO] _,_Jg tﬂ—tﬂE %jq.

AEE Ao g A e drs F2 A
ZH)AE) SR} D g ZHEEAE o8k
Jdkgkel FA 9 AAL AsrEe BEXE Helske
o #4945 T3 FHe 27 92w (Bogoslovsky
and Ogilvy, 1977; Caris and Van Ash, 1991; Ma-
uritsch ef al., 2000) Ul M= A oldl] g A+
Az wwd o QAR T, 2000; T
2000).

o] AN 1997 WS E of WAIE A o
A ¢la) 2] Awk A 2§19 R A
ZZ ur} 4d@do|n FgAHoF sfasiaxt d7H|
A EAL g 2P o 7R A
Saekale} g Tt wARIRALE: F0t ) 6}%5} i
T oubge AL 22| ArAgezRE o
e 7o|F Hlsly olF EHRE Qe Zd?lﬂl/‘ﬂ
3 AAEE ASAEAL ApRdA A2 23k Jﬂﬂr
"1§ e siadsled W HEY 7x Y o9 #H

Fz2Z &AM B8 A7|PAIM 22 7<4

]Hl?‘iﬂ?}_ AlRgts Bl s gdEes &
27 v FFEUEARIA 4 57} nlalst

I E gEe] gabg gds whapg e QlA|staat
st ohIng. 1).

ﬁ%ﬁhﬁ

Bl
J

Electrical Resistivity Survey
l
I |

Dipole-dipole

Schlumberger

Resistivity Volume  <«—  2-D Resistivity Structure

2, o7 XY

A2l 2bgA YEHe] AR Aei(Fig 25
1997 693 72 Aeldl] A%E H9E Qs 990
AurE st 497 Aol AFse § & A2 A
7t @A x|jelrt (A, 1998). i YSld
Aol wgtdo] 7f vhpe d3she] 09 AN
27b 1989l AAE o o] AHE AR BEs
AR Ad &) AAse] 5% el Ay
A% mEe] §7)8ke ¥ Fd Aol BebgslA
g5t 19979 13 8¢ o =271 A A=
¥ (Fig. 3a) B 20 cm/day?] 52 HEFO| =
2o 7HRE ALsle) getes BYE BAG
(Fig. 3b).

AEAe) Bae] fxge 47 R 21%‘%
YrBA|e]l MEel HHE AguEA F2 g
2 Atz A4 olgh 2 MY FoE FAEe] Ut
ArAGe g7 F2e gHe T4 Yozl B4
 Zes FgEe AATEES kel dvlE
B BAAF Al slgelke Fo=r A, EAb
o ¥ Ay Fo PHEe] wFsEA WehdTiEd
215 Aueh, 2000 A=A MR FIAF
floll Aoz FAsUrHFg. 2).

Fo AdTERE = &Rz 73
A7k §% NNE 1% @5(lst “NNE @3720%
ddgt A7AY Baold =25 riEAEEs A
At WA ke NNW wHgke] ©@2(e]sh "NNW
@3eo s dfel M2 At fiok ofg T 1
Z Apolel e - REshe HAANY 952 S0
Zog dgd NNW @38 w2t @Atdos dof
ek FAREeE oFH ANk B2 S| N20E,
75SE wake] )¢l Ae] Pl wEd NNE &=
I A BF dE 22 HEY 9REAdS

Seismic Survey
|
I

Refraction Reflection

<—» Seismic Imaging

2-D Velocity Structure

L Subsurface Structure ‘—\

Fig. 1. Research for investigation of subsurface structures using electrical resistivity and seismic surveys.
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Fig. 2. Geological map of study area. Electrical dipole-dipole fines (D1, D2, D3, D4) and seismic lines are deployed to
examine NNE- and NNW-trending faults.
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Fig. 3. During the 1997 landslide, (a) the road 999 was
fractured and (b) clay material heaved on the road at the
rate of approximately 20 cm/day.

iz

W g8 2g B9 Alsd Bk AR ENE
g Ages HFP, AAslE =2 s ez
Z5els w2 g AR sl Syt o FoiZ A
o|th(Fig. 4) (AxE, 1998; A4zt AW, 2000).
o] A7E 7|29 dTEIAdM Apdniae] fgle
2 FAEoes AAE AE ¢S gAE IF AR
RS sk F%e] Ahbdatet M% zER
o] §7184=e DA, AskrEwHsy] B, dEZS
A B7A| o]FAIZ] AFHEAEH] FERES, Tk
) 52 #elael, ¢hor o)} FALSE FA) Wi
7} gAale] 448 AvEnat shed F9 5590
=

3. H7[H[XME BA

A7 Aol digk A7 AR Al ¥
Fo] A3lrol 4 @5 HAESY AdAE el 9
# dojvitt= slagarE, 1998; Aeajx) FHgh
200002 H=z3l FES F olg) AYY ©F 7=2E
Tadhed 28-S FoL AAEen 2] wEk o
Aolm A FAFDzAIM 0¥ NNW o33 NNE
o] gelsles dAlsict. ¥A Aleke et B
3 JEZ9) Zod ule ArMAE §4E 355
o= P25 selstaat F 1ol AR A
el £F 2219 9GHEE dva xE9) Hag
wekew 37 24 D1, D2, D3s} ol 724
Z2E el 24 D4ollA zkr W= g2 2
A 8HAtHFig. 2).

Fig. 4. Site vies for electrical resistivity and seismic lines,
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Table 1. Material types and their respective resistivity ranges
for Kano State, Nigeria {(Reynolds, [997).

Material Resistivity range (2 * m)
sandy soil with clay 60-100
clayey sand soil 30-60
clay 10-50
weathered biotite granite 50-100
weathered granite 50-140
fresh granite 750-8000
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Flg. 5. 1-D electrical resistivity profile from four sounding points VESs 1, 7, 11, 13. Peaks representative for the clay layer

dips approximately 15SW,
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FlIg. 6. Electrical resistivity volume constructed by interpolation of electrical sounding data. The lighter-toned band is
represented for the clay layer which dips southwestward. Southwesterly dipping layer is clarified in another section of depth-

to-silty clay, as shown by arrows.
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Flg. 7. Dipole-dipole resistivity section for lines of (a) D1, (b} D2, (¢} D3, and (d} D4. Seismic velocity structures are also

drawn to correlate them to resistivity structures.
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Fig. 7. Continued.
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Fig. 8. Resistivity fence~liagram projected toward the north direction. Silty clay is southwesterly dipping and is heaving

nearby the subvertical fault, as shown by the arrows.
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Fig. 9. Three shot gathers selected from seismic refraction data. The arrows represent the crossover distance.
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Fig. 11. Seismic reflection mapping: (a) brute stack; the inclined feature is related to the surface wave and scattered energy

from ventical inhomogeneity and (b) final stack.
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Flg. 12. Schematic geometric depiction of the subsuiface
structures at the Wiri area: (a) before slope stabilization and
(b) after slope stabiltzation.
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Table 2. Electrical resistivity and seismic velocity of the layers for the slope-failure terrane.
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