creative
commons

C O M O N § D

OI2Xt= otele =2HE 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAH OHE 082 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

[UCI]1804: 24011- 200000264416

2014 2AH

YALEFS = B

zAYSE Yt

R EE

F A @



A7|HA}E ol &7

THALEY - T

- A Study on Stability of water Utilization Facilities
using Electrical Resistivity -

20144 2 € A

zAYGE 954
ol ¥ A 2 9 F 3 3}

F A @



A7|HA}E ol &7

THALEY - T

o] =& THHATS =RLoE AT

20144 2 €

AW o

R EE

$ A @



FAGY ALY

()

2 4

2014



Hr

1

v

< 0 - O

o

N

)

e

N

0
0

o
SR
p

i
il
)
SR
B

0
-
o)
SR
il

14
19

TEZF HJQE] e

At}

&}

A7 A

<

3.2.1 2%}

21

21

1;13 9,],7&'7]\_/\]_
Fﬁl—/\]_ X]—E"E‘H—‘_E, 1;13 x]_g‘ﬂg]

i

4.1 A=A A
4.2 Z71HA

22
34

&}

.
w

Y

al?



List of Tables

Table 3-1. Classify of Fill Damm ««weessesseesssssssssissisiiiiiiiitisis i 6
Table 3-2. Resistivities of various waters(Telford, 1976) e 13
Table 3-3. Resistivities of some common rocks(Telford, 1976) «««emerermererenenienens 13
Table 3-4. Distance along the electrode array apparent resistivity factor and

SHOW POIIIES ##rvereesesssssssesssssssstssis ittt 16
Table 4-1. Survey location and TeSErvOIr hiStOTy « s sssssssssessssessmssssissisisisisieiines 21
Table 4-2. The classification of resistivity analysis in this study «eeeeeeemeeeeeeeens 23
Table 4-3. Electrical resistivity survey results (GUIryong resServoir) wwe e eee 34
Table 4-4. Electrical resistivity survey results (Manhwa reservoir) =« 36
Table 4-5. Electrical resistivity survey results (Yeomchi reservoir) «we e eeeeeees 38
Table 4-6. Electrical resistivity survey results (Duksan resServoir) «: -« =sweemeees 40
Table 4-7. Electrical resistivity survey results (Busung reservoir) e eeeee 42
Table 4-8. Electrical resistivity survey results (Dodong reServoir) wwweeeeeeeeees 44
Table 4-9. Electrical resistivity survey results (Sukgeon reservoir) -« 46
Table 4-10. Electrical resistivity survey results (Woljeong reservoir) s - 48
Table 4-11. Electrical resistivity survey results (Doodong reservoir) e 50
Table 4-12. Electrical resistivity survey results (Bosang reServoir) s 52



List of Figures

Figure 2-1. Geological map of the study area(Jang—Sung Gumn) -«-eeeeeeeeeeeees

Figure 4,1 ReserVOir and survey line diagram .........................................................

Figure 4-2. Filed data pseudosection and theoretical data pseudosection

(GUIYONE TESEIVOIT) w+++eereresssssssesesssssssissssssssssesissssssssssssssssesssssssssssssesssenees

Figure 4-3. Filed data pseudosection and theoretical data pseudosection

(Manhwa reservoir) .......................................................................................

Figure 4-4. Filed data pseudosection and theoretical data pseudosection

(Yeomchi reservoir) ......................................................................................

Figure 4-5. Filed data pseudosection and theoretical data pseudosection

(Duksan reservoir) ........................................................................................

Figure 4-6. Filed data pseudosection and theoretical data pseudosection

(Busung reservoir) ........................................................................................

Figure 4-7. Filed data pseudosection and theoretical data pseudosection

(DOdOHg reservoir) ........................................................................................

Figure 4-8. Filed data pseudosection and theoretical data pseudosection

(SUKGEOI TESEIVOIT) wreessseereeesssssssesssssssssssssisssssssssssssssssssssssss s

Figure 4-9. Filed data pseudosection and theoretical data pseudosection

(WOLJEONE TESEIVOIT) ++reeeeeessssssssesesssssssssssssssssssssssssssssssss s

Figure 4-10. Filed data pseudosection and theoretical data pseudosection

(DOOdOHg reservoir) ......................................................................................

Figure 4-11. Filed data pseudosection and theoretical data pseudosection

(Bosang reservoir) ........................................................................................

Figure 4-12. 2-D Resistivity structure by inversion analysis

(GUIYONE TESEIVOIT) wreressesssresssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssees

Figure 4-13. 2-D Resistivity structure by inversion analysis

(Manhwa reservoir) ................................................................................



Figure 4-14. 2-D Resistivity structure by

(Yeomchi reservoir) ......................................................................................

Figure 4-15. 2-D Resistivity structure by

(Duksan reservoir) ........................................................................................

Figure 4-16. 2-D Resistivity structure by

(Busung reservoir) ........................................................................................

Figure 4-17. 2-D Resistivity structure by

(DOdOl’lg reservoir) ........................................................................................

Figure 4-18. 2-D Resistivity structure by

(SUKGEON TESEIVOIT) wrressereersssssssesssessmsssesssssssssssissssssssssssssssssssssssssssssssenens

Figure 4-19. 2-D Resistivity structure by

(WOLJEONE TESEIVOIT) ++rreresssssssresssssssssssssssssssissssssssissssssssssssssssssssssssssssenees

Figure 4-20. 2-D Resistivity structure by

(DOOdOl’lg reservoir) ......................................................................................

Figure 4-21. 2-D Resistivity structure by

(Bosang reservoir) ........................................................................................

inversion

analysis



Abstract

- A Study on Stability of water Utilization Facilities
using Electrical Resistivity -

By Yoo, Ji Wan
Adv. Prof. : Ko, Chin Surk
Dept. of Energy Resource Engineering

Graduate School, Chosun University

The domestic dam are that it is vulnerable to the water leak by deterioration
of central clay and various reasons. This study attempts to identify the stability
of central clay which forms body of most dam. Clay soil exists in the center of
dam body in order to prevent water, the condition of this part becomes the core
of stability of whole dam body and the fact whether it leaks or not. This
study conducted dipole-dipole array resistivity survey to determine the stability
of central clay & base in the dam body. Where, Heterogeneous part is that it
can’t perform the function of central clay preventing water, and it could become
the cause of water leak and problem of stability of dam body as the central
clay is transform or washed away by constant pressure as regards upstream
pondage of dam body. This transformed central clay & base shows more
changes in the resistivity value than stable part. The purpose of this study is
to identify the part which causes the problem of stability of dam body through

resistivity prospecting in the Jang-Sung Gun water dams.
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Figure 2-1. Geological map of the study are(]ang*Su Gun).

R =S NS
T A S
H o Am 0
HLwﬁﬂ%y
O S
W X Toa
TOE R e
A
=
4%%9&@%
Wﬂﬁiﬁﬁuﬁw
oo P g
v X = .o
EW%@#%@
N2 ok ® M
o#:.; No o
e ~o ZT_
o — XTE I
o =~ N
%o NGRS TR
ATMow&odoM].
_U _O\/
Myumﬂm_uﬂumﬂ Eo%
O Mo g Mook oA
X wourmﬂl_@ﬂﬂ,
WO R o o
ﬂ_,t_ﬂ HTH/..JO
— oy MW o
oy BT o W !
w o ] d =
— N
~ M o| o o Mo <)
o s m T o w S
A
BT E o W W A oR



H(Earth

5

,,}1

S

o] 24 w7

1958 mj= E238}3](ASCE)7}

3.1 29 39

Fill Dam)e]z}
Fill Dam)e°] 2k

ok o] 50% o] /o]

a5

3.

I

=

=
L

ddow FHo 4ol
A mo} o

A He 2 52 A
1A H Qe weA

°©

[e)

=

sk,

°©

Yol e} i+

-
L

5t

oL B2 A&
e}

e AT AR o] A&y,
1715 23

°©

-

T

=
T

SRR

1
H

k)

o]

51%%}F 49%

to] == wloletn
o e oy WU LAN olEe
_]

"

7}

b el ol

S

‘_Ir”
BH
o

BN
B
BH
%

o] k=l

24

CHAA R, 1993).

i

k)
pul



g

3.1.2 299

p

P RECE ELIRE L

0

(A, 1993).

P EAAQRRE AN, Ao dAd

tH of A

gAmT Audoel A3 FiAgol

=
=

TR dolx 7] wZel o

ol

o
N
N

M

oF
N

&)

398 %A

-
T

soldg, BAA

ol

AR Fol=

’d o]

gt

o] g ol e

3) ZoneH

So] A, A5zl WEe

=

2

Abololl M &

=z = A~ =
= 55 &

P
T

AF

Tor

of T4 Eo] Wil "

=
h

, 7L 9]

J:L*:L"ELE]E,

-

BEE AR

Z

=
T

ol
wr
0

|

X
Gy
22|

o &°17kA

nE
i

=n
el

1)74) 9]

Eis

AA7IE 9

-
=

3 i
=2 1

5) 7] Ete]



™
e
o
filo

Table 3-1. Classify of Fill Dam(7Ad %, 1993)

Title

Cross—sectional diagram

Definition

Uniform shape

imparmaabitity

Occupy more than
80% of uniform
cross—section of

the material

The largest section

Core shape of impervious
< Dam high
The largest section
Zone shape of impervious
> Dam high
Surface Upstream slope of
balance the soil the degree
wall shape of non-material
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Table 3-2. Resistivities of various waters(Telford, 1976)

Resistivity(Qm)
Mineral
Range Average
Surface waters(ign. rocks) 0.173x10°
Surface waters(sediments) 107100
Soil waters 100
Natural water(ign. rocks) 0.57150 9
Natural water(sediments) 17100 3
Sea water 0.2
Saline waters(3%) 0.15
Saline waters(20%) 0.05

Table 3-3. Resistivities of some common rocks(Telford, 1976)

Type Rock Resistivity range(Qm)
Basalt 1071.3%10°(dry)
Gabbro 10*10°
Igneous and Granite 3x10°710°
Metamorphic Rocks Marble 10°72.5x10%(dry)
Quartzites(various) 1072x10°
Slates(various) 6104 10"
) Clays 17100
Sedimentary . .
Limestones 50710
Rocks - g
Sandstones 176.4x<10

_13_
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2 b5 adFelr. A=A vd Fabe ARd=(C, Gt A9
(P1, P2) Abole] 2tAS (=2 Aol) 5 az dASA

A5 A9 dFAOlE a, 24, 3a,- ¢ -, na FFOE GAHOR o
oA AAE S48kl 2RV AAF fge ANEH o714 ne

A ASet sl g RS AR ae,

[o5

N

Table 3-4. Distance along the electrode array apparent resistivity factor

and show points

Show that the .
o . Mark the location
. apparent resistivity Distance
Kind of the apparent
and the electrode modulus o
resistivity
array
C G, P P Cy, P1 Half of the
Hole pole T 1%09’ | b
Blw SRS Sy wE RS 27a depth of the
arrangement 0
1 electrode : a
same
i Ceo G p P > Half of th
interval Zaé‘éa)ﬂ Cy, P2 Half of the
CPP e r dma depth of the
3 arrange \f/ electrode : a
E ment
C1, P> Half of the
A (0 G P P
Monopole : iSeay depth of the
-Dipole REREEAN 'J(n' 5) 2n(n+1)7a electrode :
array 2 aln+0.5)
2
QnhC )
Wenner léa}lxéw:éa}f Pi, P2 Half of the
arrange : Y ora depth of the
ment é electrode : a
4 Eltran G G B Pp Cs, Py Half of the
>
E arrange I(a}ﬁa}ﬁa 1 T 6ma depth of the
A ment v electrode : a
. ¢ ¢ p, P C,, P2 Half of the
Pipole o depth of the
arrange / " n(n+1)(n+2)ma b
aln+l) aln+1)
ment ;2 electrode : —
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g4 Aol ax AdTE B Bsn BPW WA donz
YAEH, JUE 5 nelstel AP ou) mHe] A/AF R &
2ol L o welsta v s A of wldsnz

L
A

o Hrh o714 p HlEAFEA BAC A7 mkd BAglel
Aol A7A E4e Yehe Aow o A/ mAZeld @ 1
A7 o WA o4

R=V/IoE2=

R=p— (3.4)

o] Hv}. 18P po 949+ [ohm-ml7} E o}
T3 gix] Fo 18 C o ofF ¥ FIuFE e A HAF/F

[(amp)E E¥ W A5 Ao d P dAe A9 Vivoltl=

:p—I,r:\/xQ-l-yQ-l-zQ) (3.6

4mr
olth. e} AAlE AmWe AAFS gAY AF 12 BI
A AR FE ANARES 008 A 5 %gﬂi
Aol A wrdAe] Wapdow s dene P g9
V=pl/2mrZ A28ty o] W z = 0o]2 =

r=vVat+y* (3.7)

—
=

re e

[
do

o) k.
Agwel AT B g 4, F ARAF C1 (1R C2(-1)
g 7gstn delsl 4 P 1 P 2004l Z42e A9E zhate] w,
olul PRl A= C 13 C 200 9% A9 A2 vebd Aotk %
1 1

Va=lapap) (38)
1% L 1 ) (3.9)

2= ap, " ap,

olty. =z C 13 C 201 9aiM P 13} P 239 A9ak V=

L1 1 1 1,
CIPI CQPI CIPQ CQPQ

o] Hth o] A& MAe] A pR Fojx

V=V,—V,= (3.10)
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o AV AV
p=—7 - : . 7 =K 7 (3.11)

C\P, GP, CP, OGP,

o714,

. 2
K= ( . 0 0 0 (3.12)

CP, GP,  CP, GCpP,

o] HArc}. 7)8tet# A4, K (geometric factor)y= AFAF3 A d=
e Ao Aol osint AR EHE For 7 A= wide we K
T Axeta EEFe Al i AGAHV/DE SATE 2R
71 A7 AR (p)e ALE 7 vk webA A2 ujd e A A
A R ARAdF9] 14 2% a 7F o
C\P,=CyPy,=(n+1) (3.13)
CyP, =na (3.14)
CiPy=(n+2)a & & 4 a1, olu 7]§3st4 A4 K &=
2

K= R R S B

(n+a)a (na) n+2)a (n+1)a
=man(n+1)(n+2) (3.15)

2 & F do. wax A=A wide] ZR7] H A 3 (apparent
resistivity) obgll ¢} o] ®Ht}

p=man(n+ 1>(n+2>¥ (3.16)
oF]EALA I = Figure 349 o] AFRHATY AYA=F T4 A
Aole AS Wwog sl o5 Azt o] HAlH HE7] H A

g e VIdete 9 2 24 WstE A oeR FAstA €
EAlAdy 5" Zry] v A =dS 7behd & (pseudosection) 2L
sttt o] ZtdHEE I AVn AR AANEE ‘JrE]rlﬂ 740] of
Y] wiel, 7tgdi s sjAvtors A3

stoh meka A sk A7 AY Ry E dgH o ‘JrE]rlﬂﬂ HOH

M= A% 92 (humerical inversion)©

e
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o
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(Lagrangian multiplier)2}al gtoh, A7} 22 A fole T2 &
Aslebe WFo R A7 F Agde AR E] fARAAS Fxete W

Fom oio] AAHh AAAAL BRI ANMAT Gk

= A7 ofd F3F FEA NEdE AR S S
= RUE st 7 559 Falsel wet s sAeE A9 ¥+
X E AAtete] olE Hibo] o] &sl= WHol ACB(Active Constraint
Balancing) o] th(e] W& <], 1997)
= ACB H& ol &3 JAik>

e+ Na, y, 2) A TFZp(z, y, 2)2 EFHA) =0 (3.19)
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4. 8% ABHY & 22

41 AsA AY R 3=

o ATAA e AeA e Al ALl At lew gl of
200 o 2 AFA F 10 #¢] AFAS Adste] GAsGm, A
AgA e "FEe 2t sdFerd e 30 sdrdAEdES
Zgote] FEeol 2R3 S5 AV]d sEstEEA T AL F ol
719, 7hEd ol EEA o Aty ZE AdomFE A
FAE Bisted 5A4S b vt
ATA L 194571977 = Abolell F3 H AFARA EE AFA7L
=23t HAAY, &4 Hol AEES A Vs IEsta A7
sHAl A - BAsk=H v E T ok
Table 4-1. Survey location and reservoir history
Reservoir Completion Reservoir . Total storage
name year length(m) High(m) capacity(m)
Guryong 1977 70.0 10.0 8.8
Manhwa 1945 70.0 7.0 9.3
Yeomchi 1968 90.0 6.0 6.4
Duksan 1969 94.0 8.5 9.2
Busung 1970 80.0 10.0 42.0
Dodong 1968 108.0 6.0 21.0
Sukgeon 1968 84.0 6.0 4.8
Woljeong 1945 130.0 25 41
Doodong 1969 70.0 7.0 7.9
Bosang 1969 80.0 11.0 9.0
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W, HF WY A= AnAZH] E3H,

T
FoelE ERe @ o] Eie A7
1

A ke 71ES BRAAWL, S A% Aol AANAY ghe 2
AANAL FAH go g A¢A Bu BAF NFoE Ag

Table 4-2. The classification of resistivity analysis in this study

Classi

fication Contents

- Period indicated by the blue line.
Saturated zone o ) )
o - Saturated by infiltration or leaks are likely to be weakened
(Low resistivity) L
section is formed.

- Period indicated by the green line.
Wet zone - Leaks due to expansion, one saturated fragile region are
likely to be developed.

. - Yellow or red-based color is displayed for the interval.
Drying wet zone o . . .
; Lo - Maintain the humidity in the nature or basis of the bed
(High resistivity)

rock.
A A JAAGE 2R AT PAE e Fa Ao s
g dusglon Woe 9 sFAve] FUFEHIE No0l+00 A4S
NFEoR Fgh FAE olFrg ZMANE oo uwak HAA AT
T3 No. 00+005-2 AAL #ARE torn=m 45 o]Fste] No.
001085 aMgde] £Fd & duE 2ARAL o9 WA A =
Aol 43S Fe 202 fle Ao YEwut

e IYES A% MAY ARASI] oF TAZ ANR WAZ F

SAYE RS
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&3 7=(H02) (Field Data Pseudosection)

1] 3 [ 3 12 15 12 21 24 n a0 3 ® 33 42 45 48 i o4 a7

a0 245 400 554 709(chmem)

Sel P E(H0IS) (Theoretical Data Pseudosection)

il 3 & 3 12 15 1% il i n an 31 3 33 42 45 pil a1 it a7

o ik

30 245 400 G54 T08(ohmem]

Figure 4-2. Field data pseudosection and theoretical data pseudosection

(Guryong reservoir).
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S 01Z) (Field Data Pseudosection)

03 62 22 280 333(chmem)

S10HEH012) (Theoretical Data Pseudosection)

0 3 g I R R R T | O - : R v D1 1 1 -

e 82 M 280 333[ohmem)

Figure 4-3. Field data pseudosection and theoretical data pseudosection

(Manhwa reservoir).
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AN A(H01Z) (Field Data Pseudosection)

ME 4B BEE ETE 086 [ohmem)

AN A (H01Z) (Theoretical Data Pseudosection)

ME 4B BEE ETE 1086 [ohmem)

Figure 4-4. Field data pseudosection and theoretical data pseudosection

(Yeomchi reservoir).
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AN S MHE0FR) (Field Data Pseudosection)

0 3 ] a1 e W Moo o ¥ W 4 4 48 8 B & B B BB B

68 M2 4 63 ES8(chmem)

Figure 4-5. Field data pseudosection and theoretical data pseudosection

(Duksan reservoir).
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A (01 (Field Data Pseudosection)

e

38 3/ 80 BOE(ohmm)

A (01 (Theoretical Data Pseudosection)

038 3/ 80 BOE(ohmm)

Figure 4-6. Field data pseudosection and theoretical data pseudosection

(Busung reservoir).

_28_



ANES{302) ek Data Peudosection

BOomomo# o)

A N5(A02) (heoretical Data Peudosection

Bomomo;m o)

Figure 4-7. Field data pseudosection and theoretical data pseudosection

(Dodong reservoir).
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AP M E (2 01=) (Field Data Pseudosection)

Ed a5 127 153 1480 [ohrn-m)

A E (E0FS) (Theoretical Data Pseudosection)

0 3 [ a 12 15 12 21 24 27 20 23 36 29

&4 a5 127 159 190 [ohrr-rn)

Figure 4-8. Field data pseudosection and theoretical data pseudosection

(Sukgeon reservoir).
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ANEB(A0K3) (Pl Data Pscudosection)

Dod o 8 oW owmon ouwnonn ¥ ¥ o4 o4 4 ¥ L mow o8 K B MW WO M T NH WY

% M 8

ANES(A0E2) (Theoretical Data Pseudosection)

0% F 3 o oW o®mon B onowon ¥ W o4 o4 4 4 oo 8 OB UOW WM U T NH KB

BOO% O 8 W

Figure 4-9. Field data pseudosection and theoretical data pseudosection

(Woljeong reservoir).
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AN SS(E4042) (Field Data Pseudosection)

1]

B R R s

80 M5 180 185 220(chmem)

AN SS(H012) (Theoretical Data Pseudosection)

T
0 2 %65 8 ¥ ¥ X W ¥ ¥ W £ H H & & & 80 8

38 3

1V ®
10 1§ &
i

341
1?8

80 M5 180 185 220(chmem)

Figure 4-10. Field data pseudosection and theoretical data pseudosection

(Doodong reservoir).
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&M 2 M (Field Data Pseudosection)

i 322 487 E12 Ta7 [ohm-m]

2t A E 4 (Theoretical Data Pseudosection)

998 T

W

1?? 322 487 E12 Ta7 [ohm-m]

Figure 4-11. Field data pseudosection and theoretical data pseudosection

(Bosang reservoir).
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43 A7 AZHA A2HH R nF

S22 E(H0IE) (2-D Resistivity Structure)

00

30 A

ED A

30 A

DEPTH (METER)
DEPTH (METER)

12.0 A

15,0

Ell 160 291 431 860 (ohm-m]

Figure 4-12. 2-D Resistivity structure by inversion analysis

(Guryong reservoir).

Table 4-3. Electrical resistivity survey results (Guryong reservoir)

Surve Anomal Electrical
. N .. 'y Anomaly Location Survey Area |resistivity
line Resistivity (©@m)

Dam (S[ifxart:sig; .r;; Central Clay 115
crest i No00+06 No0+17( £ =11m) Base below

£ No0.00+08~No.03+05( £ =57m) -7t ARttt 53] 9

7 248 AAHon REFe] a4, Tyl skt L A
A

AR, e 7R ko) et 5 AR AZHE T Hth No.02+039 &+

T7F 71zAR e SiE The S 7 AL 9
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St 10 2) (2-D Resistivity Structure)

6 3 12 15 18 2 oA | R AR : TR : R A T R 1 LT

00 1
g 0 r
W w
|- =
% &0 E
E a0 E
oL oL
W w
o 20 a
150 -
[ —

100 143 223 33 &00(gheem)

Figure 4-13. 2-D Resistivity structure by inversion analysis

(Manhwa reservoir).

Table 4-4. Electrical resistivity survey results (Manhwa reservoir)

Electrical
Survey | Anomaly . ..
. s Anomaly Location Survey Area |resistivity
line Resistivity
(Q-m)
Dam ?ﬁfﬁﬁ; Central Clay | 115
crest No00+12" NoR2+10(.¢ =39m) Base below
zone)
1) #ap 4L No0.00+08 ~No.03+11( £ =63m) -7+l A3} e} 53] 2]

= o
hl -1
H¥ RMS 22k 0.070] el A 224 A F s dd=s F-8flth

Zie AAHoE BEF AP, FHaolel AAH X3t
R e, em A aH A % Au Az YR Noo2
+130] Fiol 91759 o T71e) MIAFE 120 Qmolakl AW A} BT

S Qo] RO o] R 47} /AANOE FYF HsAS A 9]

3) ek HH S FAIO|NARE J)E2AN FRRAA WA Eahihst
FET1002m o7t FAH T Atk FAREANA ) 2A ] FAHA
FRREE YA e Aol B Ao Buun E34 weRg
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AN X (A0LZ) (2D Resistivity Structure)

DEPTH (METER)

1201

DEPTH (METER)

160 -

M1 B MM 1978 (chmem)

Figure 4-14. 2-D Resistivity structure by inversion analysis

(Yeomchi reservoir).

Table 4-5. Electrical resistivity survey results (Yeomchi reservoir)

Electrical
Survey
An'orr'leqy Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
Saturated zone No02+00~No03+02( £ =22m)
Dam (Low resistivity ~ Central Clay 300
crest 2one) No.03+03~No.03+06( ¢ =3m) Base below
No03+06~No.03+09( ¢ =3m)
1)

HokF F4-2 No.00+08~No.04+03( £ =75m) -3t A A st} 53]
A WE W RMS 97 0050 Ul A 2749 vAG s
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M S A DLZ) (2D Resistivity Structure)

00 A
E‘ 30 E
u u
= =
g 80 g
E a0 E
o L
w i
n 120 4 n
160 -
160 260 488 880 1482 (chnem)
Figure 4-15. 2-D Resistivity structure by inversion analysis
(Duksan reservoir).
Table 4-6. Electrical resistivity survey results (Duksan reservoir)
Electrical
Survey
An'orr'labl Anomaly Location Survey Area |Resistivity
Line Resistivity
(R'm)
Dam Satulateq ZONC - No01+05~No/01+09( £ =4m) Central Clay 230
crest (Low resistivity Base below
zone) No01+14~No(2+19( ¢ =25m)

2) vk SAE AAHoR RESS AR, Taatoet 7] xAke] A
A 9 aH AR AT No.00+189l &wo] AatH o] 7719
HIA &2 200Q-mol skl HIAJAE Holal glow, 7| xAMko = AujA gy
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AHSA(A0LE) (2D Resistivity Structure)

DEPTH (METER)

1201

DEPTH (METER)

160 -

8% 197 403 8 9836 [chmem)

Figure 4-16. 2-D Resistivity structure by inversion analysis

(Busung reservoir).

Table 4-7. Electrical resistivity survey results (Busung reservoir)

Electrical
Survey
Anprr}a!y Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
Dam ?ﬁfﬁsﬁﬁ Central Clay | 130
crest No00+06~No01+04( £ =18m) Base below
zone)
1) v} 1€ N0.00+08 ~No.04+03( £ =75m)F3tell A4 3asit). 539

# % g
W 3 RMS 02 00301l A 234 AT AAaAES ek

2) Ak FAe AAH 0T HES T AG D AT T3, FA=
ofe] sl AR L AnAGT, Tea sz uke] muAg L Au A4
2 FAHEG No.02+179] Fio] fAA3he] o] F7ke] WAFE 300 Q-mol3he]

Au gzt REsa gov), AEANeR WAZAL A4 sebdm 9o
47

NEAWOR FOhF FeHE 7R glol Folvk Basth

Aok Z0 SRelA ANAG FHIe) ] £POE EyA HEs
of & A} 0N 5 Ao BT 2w $5 73
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ANE(A02) (10 Resistvty Structure)

I A T T O
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DEFTH (METER)
DEFPFTH (METER])
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Figure 4-17. 2-D Resistivity structure by inversion analysis

(Dodong reservoir).

Table 4-8. Electrical resistivity survey results (Dodong reservoir)

Survey Anomaly Electrical
Anomaly Location Survey Area |Resistivity

Line Resistivity (Qm)

Saturated zone

Dam . Central Clay 80
crest (Low resistivity|  No00+18~No04+13( £ =75m) Base below

zone)

2492 No.00+08 ~No.06+00( £ =102m) -7t 41743} o] o
3 ealsh RMS ©7 004elel A 2381 M4 AATREE TR
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2 A & (S O0HF) (2-D Resistivity Structure)
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[
E g0 A
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I |
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o
[T]
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150 -
&1 ag 188 361 591 [ahm-n)

DEPTH (METER)

Figure 4-18. 2-D Resistivity structure by inversion analysis

(Sukgeon reservoir).

Table 4.9 Electrical resistivity survey results (Sukgeon reservoir)

Electrical
Survey
Anprr}a!y Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
No00+07~No01+03( £ =16m)
Saturated zone
Dam (Low resistivity - Central Clay 70
crest No.01+06~No.01+06( £ =1m) Base below

zone)

No01+08~No.01+13( ¢ =5m)

—_

2) PnlE 2He AAFow FEZ AR A P31k F4H0]9
Au) A g, 12)a 7] ZAwke] AR TR No.0l+139]
A3k o] kel WA 100 Q-molskel Au| AL st

HAGA L SRR T Qo
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AYEE (01 (D Resistivity Structure)
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Figure 4-19. 2-D Resistivity structure by inversion analysis

(Woljeong reservoir).

Table 4-10. Electrical resistivity survey results (Woljeong reservoir)

Electrical
Survey
An'orr'la!y Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
No00+12~No01+10( £ =18m)
Saturated zone
Dam (Low resistivity - Central Clay 49
crest o No01+19~No2+11( £ =12m) Base below
No03+18~No4+09( £ =11m)
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Figure 4-20. 2-D Resistivity structure by inversion analysis

(Doodong reservoir).

Table 4-11. Electrical resistivity survey results (Doodong reservoir)

Electrical
Survey
An'orr'la!y Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
Dam (Slifgartees?stjsl .rg:j - Central Clay 105
crest No.00+15~No.02+16( £ =41m) Base below
zone)
1) vy S No.OO+08~N0.03+11(Z:63m):fL7P°ﬂ A etArh 53] ¢
Qb wkE 7 RMS 2.2k 0.050] el A 229 v AF A= s 3}
et

D Au A g, 28]al 7] A Rke] 38| A qu A4 1syqqi FAE N
0.02+089] E&o] x5k o] 7ol HIAFTFL 100 Q-mo]sFel A A aH
]
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&M 24 (2-D Resistivity Structure)
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Figure 4-21. 2-D Resistivity structure by inversion analysis

(Bosang reservoir).

Table 4-12. Electrical resistivity survey results (Bosang reservoir)

Electrical
Survey
Anf)rr}a!y Anomaly Location Survey Area |Resistivity
Line Resistivity (Qm)
No00+10~No01+05( £ =15m)
Dam Satul“ateq ZONE - No01+07~No01+19( £ =12m) Central Clay 235
crest (Low resistivity Base below
zone) No.02+00~No.02+04( ¢ =4m)
No.02+11~No(2+14( £ =3m)
1)

HokF 54 No.00+08~No.03+18( £ =70m)7-7tell A et At}. 53]
°f 4k wkE 3} RMS 2k 0.030lWelA 2xe vl A3 s dd
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