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Abstract

Gravity field analysis and density modeling were performed to evaluate the internal state of the rock
mass, which is the cause of cut slope collapse. The shape of the weathered zone and the depth of
basement could be confirmed from the complete Bouguer anomaly and density model. The basement
depth at the center of the cut slope calculated using the Euler deconvolution inverse method is 30 m,
which is about 10 m deeper than the surrounding area. In addition, the depth of basement and the
thickness of the weathered zone are similar to the boundary between low resistivity and high resistivity
in dipole-dipole survey. From the study results, gravity field analysis and density modeling recognizes
the internal state of the rock slope and can be used for slope safety analysis, and is particularly suitable
as a method to determine the shape of weathered zones in interpreting the safety of cut slopes
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Fig. 1. (A) Fault and tectonic map of Korea. (B) Cretaceous non-marine basins in the southern part of the Korean Peninsula.
1. Gyeongsang Basin. 2. Cheolweon Basin. 3. Misiryeong Basin. 4. Pungam Basin. 5. Eumseong Basin. 6. Kongju Basin. 7.
Buyeo Basin. 8. heonsuman Basin. 9. Kyeokpo Basin. 10. Tongni Basin. 11. Jungsori Basin. 12. Yeongdong Basin. 13. Muju
Basin. 14. Jinan Basin. 15. Hampyeong Basin. 16. Haenam Basin. 17. Neungju Basin (Lee and Kim, 2003).
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Fig. 2. Geologic map of Kongju basin (modified Lee and Kim, 2003).
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Fig. 3. (A) Location of geophysical exploration. (B) Complete bouguer anomaly. (C) Simple bouguer anomaly. (D) Source
depth. (E) Electrical resistiviy distribution.

=4t B (IGMASH)
o 4 ATt 4T AL 2 FEghS shAlete] o 0 2 Rlo] B A2k BAlo) A pEeld Aol W, vt
28 PSR Aol Withz 32 9 1S o} 88 a4t 4] Sl S ol 8% 4 9l thewt 2L Al o ® Aoy

o AA=, dlo] Hli= 212 24, B, tiAke) o] R2E 7Pt the o4t A1 9] dale]&(Talwani et al., 1959;

=



Gétze and Lahmeyer, 1988)2 o]-85}0] 2]zF B4 0] 22 9l 2714 G712 Altel= Aot A2, o|hA] At
5L AR 245 S B A1) 2710t ]t nixjake & AN fu k5] 24 A4 25T
iy Z‘]EE :’-7(]:]4 9\1}\; ]]’H Zﬂ/\]ﬂ 1171- EE]LQ 117\]3]_;(_]—& 6H/‘_]3]'E]'_

A2 o] 8t 22 A ElR] A1 2) 52 Talwani et al.(1959)0]] 2ol o] 20] AA| =)o, 32} e o] o

N ol

J

N
- —

2.2 Gotze and Lahmeyer(1988)0ll 254 A= QUct 22D HFALL- G 418 541 0 2 Fof|A] 97 Fo] Wik o} 2]7]
Fz0] o]2 A0l 23 1l A |ARS A E HEA] © 2 AXtel= 7 _E(Talwani etal., 1959) 12]9] 2|4 5, 950 &
=

Aok Wi x| tiehiil= mik - Gt o &2 11 58 9 27 1A A IS Akt 4= QLo ot Fofl f1x[sk=F
g Bl 27 1e] ait= Vo] Fohe TS 2801 Qlet ofot e TS 3%5}7 | STslA1 A o] 33k ALt
Hrdlolct, = 2 7o) 22112 El50] A2V (Triangulation) 0.2 A= o] oty 7S -9, ZFzhe] oz mdle
Green 22} 25 210 2 AR oA AXbE 221 z1zko] mEle 71e A 321 A1 A 0 2 oI AT]o] 32}z 0] =&
9 271 &3t 3E-S ALl ¥ 4= QItKGotze and Lahmeyer, 1988).
] wpof| A 7}7‘} TR AL 270 FojAof & R o] Aot 17| wiizo], Rl
P2 AHIFEA 0 2 vl FAE|ojok gttt Ao ARG 3R FE Y E A Y oAt el e 2 T7E(IGMASH)
2 W22 2ishat A sk FHEA AAofA ZHESE 3D AHEY B (geo-information system) 2}t 244 2 -SH S 715

(interactive function)©] BAE| 0] Q137 TSt Fef o] A HE 32114 © 2 vl w FEA5 0] Z|HF RS HEH A 4= Qi
I3 7152 2 Q154 IGMAS+]| SJafiA] AA1E #|E dl2- 32k e 9 273 Baro] tfg A= dS = 4= 9o

™, 2151 sjAdof| A H-EE|SHA]] oJulE Hofd 4= Q1S ot
A2 Hol| A 252t FE o] & o] 81t BT ol = Z]5olu P4 o] & (polygon) 12| 1 ZF AL O] et
oot S-S Y] T AT 3hS ANFE 4 AATH O EA v Choi et al., 2021 X)), Z|5F 12 RES 919
A o] 25 TS0 U] 917 AT H|o]E(constraints) 2 A5} 40 m7FA] ] 2718|243} T (Fig. 3E), ZARA] A7
A Rt ofuke] 2t A e (Fig. 4E) Z18] 1L Sk Foll Alktsl W 718k A% (source depth, Fig. 3D)E &-85151t &
qh oA A S o] g5to] 249 Eoh) o4 9] W(2.00 g/em®) 2t AYe] WE(2.40 g/em’) S S SRt FaAla &
285tk
Fig. 4D 9lolA] AFeH Al AAmE5S -8-oto] RHE HIgH opio] 2|5 9 Wi Haro|ct, Hl% H Az 5 F
Ak= 2F 15 m, Bat W 2F2.20 glem® FER Ao Blol] B5%:0] 13- F74k= 2o 10 m H|T Bt
glom’ 245 2 Tkt Sk 35 Wi A 2ol A 7P W2 9F 1.50 glem’ A o]H, Zol= TR R 1ok
Z7Fsto] Zd 30 mell o] 2t} E3F FYHOlA] 7191 (Fig. 4DONIA] basement® FAE 2|5 Wik FRof| H]5[A oF
wa
=

A

ol

s
0.2 glom® A= 7H4=5lo] ZJo] Ea Z7Fohe o] TSI, Fig. 4B TS ]2} 22 x|} 72 mele] SfshA] ARt
3 Ao ol m, mele] AIZES WS HS utet 2a S AoV Fig. 4BOIA A1) 93} g] ol LI
ofefgt Ak Fig. 4D9] ol 720} A B B O] Al o] Ik 21 Ofuldiek, 5 S Rol A Burh e 5
Slolpe st 71 e B B Alert 212 7iere] gixje} mEoﬂ o o2 A 5+ ek

Are] Wi 7E B9 A vEEO) SR W FAS SISk Fab ] vlol 7iEn] QR 55
3512 olof] 1 APl ARk g, Col S, £ BTl HIERIe] S o] e e S
o] 0] HEHS}ul(Fig. 4C ) LDZ) BF-HA10) 8] UM A o] Bl arivhel 2 peek. v 54
2o FFESo) wasiol ulghae] Al A1F HAeIA Selekd] 27 BA-GE WP Aagde] AUEgY

(LZD) 0. Ukt o] 2 QT A3 128l T o] 50] )7} ol o2 el 212 ojujgict,



HISIE! QI31E 71 915t 243 o4 % BHY - 539

sw NE

eesee : Measured (mGal) oA E
sesss :Calculated (mGal) ..-:'“..:»..-.;\'u

BA (mGal)

A

¢

Depth (m)

BA (mGal)
@ 1038-11.1
® 11.1-11.4

1.4 - 11.7
© 1.7 -120

@ 120-

Basemen! t(2.35) Basemen! t(2.35)

&
<
=]
-3
[
a

2.20 : Density(g/cm®)

Fig. 4. (A) Gravity field. (B) Modelling of Bouguer anomaly. (C) Subsidence area. (D) Structure and density. (E) Cut slope.
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