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Abstract . Gravity method produces subsurface density distribution, which is
direct information of soundness of basement. Therefore, microgravity is one of
the most effective method for detections of limestone cavities, abandoned
mine—shafts and other tunnels. The paper show the effectiveness of microgravity
by three different field cases.

Keywords :@ microgravity, limestone cavity, abandoned mine—~shaft, rock—fill
dam, density distribution, Euler deconvolution, MS, ASA
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% YA H(microgravity) 7} 7Fs8tAl = Ao

FYHEAE A3 UE £XE T8k BAPHCIEE X&) 9 I gAY o4k A
13E gotdte v FAHFH ARE A w2 13E FYHEANE A FF, H
d, A3 F GAE Tt 7y A FAF 2 ZYUHZ Fol g o]
3 YO (Arzi, 1975; Butler, 1984; McDonald and Davies, 2003; Yule et. al.,
1998 ), AF A3 Ha, nsd 2AE FRE IFAY B 13 F3 EA4F FOl

£ 2853 o

2 =52 A e dlo] He A3Y FF gAL Ld¥E HAE 88X T3 AHY
B dE FX F 37K AAl gAF ARIE 2R EAR IAE FHBAL As FF
ol v} ol 59 AUEUE Fotsly, EE AAE YT 7Iwtd ZAb €859, o
TE F2E ¢d4 ZAIE 842 F ALS BojFazx o

28

~-1. FAAGe M4 FF A

ta £498 HREAN X]"}""?ﬂ«} o] H= A3 g4 3t 35 e 4F
ZAF7) fl8te SYHYALE stk o] NG FHF 1o SHFTY A3 Yol
g9 Xgez AlF ZAio st 43¢ &4 & Aol dEd ez
Btk ZFEAE AYE 10 £GalQ Scintrex AutoGrav CG-30]d, 39 HEE
Trimble GPS 57003 Leica Total Station 1100 Fs&%7]E o] &3tgled|, &g
g% FYHH; 222 1 pGal oJHZE FAHES 3%t £ TFHL Smeln A 1F
& A2 30m FEolth, |

Fig. 19 (@ &9 FA F9 ol¥°lx, W& AF FEE 01‘4. AQA oz E BEXNZ
AREEAA 7HE S0l WA UeuY F3] wkg AR 5F, 54 E6~W6E FA
o2 9 FY ojddrt #es Utk Al FAECME BH-75, BH-92, BH-93 &
FY ool B2 AHI AFFA FFo| AiA ELEHATGE AL HAFET o] ¥
< FY oA = FFo] olv HIA L3FH ME A, A€ Hl (dissolved
enlargement) 2 B9-@t}.

A3 w3 % FY ol AYAHA TYL xol= &AM W8l tfste] Euler
deconvolution® 2 o] Fx9 A& AAsHAL, & ‘d'—r“’ﬂ/‘i Mg A =2
H 71X oA HARHE (minimum support) 22 HAFIRATH(Fig. 2(a)). W82 A F A
99 FF g FY o) ZEAYEA FH 508 FHLZ 20m x 20m FEY ¥
23] & FRY FFo| A Q= Ao wo|n, YA}t 0.6~0.8 g/ler FEJ] RO
2 Hol TF ¢ HQE o] ol 1 B EAbF EFEH Qg Aoz PP
ASREE G4 25 Folad d4 31E #A rolor H3, 2 melulEs}
Z1sta o2 F718HA Hol 44ty ulfdAel FistAl 8ok 32489 A= EA
7Y A% A3 Ao, o] AT e FY 94 vlFY9Ad FAE Sdste YA EA
edy YAHFHAOR oA AR ARE dof, ede] ALY H FH 44 4
A oy 2d IS FEA A RAFE FAske HHE 1gEsith Fig.
2b)= 2948 YndFEA AHE AMA ARE 0] 83T growing body i (Camacho
et. al.,, 2000) 2.2 A 3x3d YR XL ol

te glo o N no
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Fig. 1. Microgfavity for detection of limestone cavities at Muan; (a)residual

Bouguer gravity anomaly, (b) drill—hole logs
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Fig. 2. Density distribution of Muan site; (a) profile W8, (b) 3-D inversion

using growing body routine with Euler

deconvolution as a priori information
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by MS inversion
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3. Microgravity for detection of a abandoned mine—shaft;
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WA @ AUE e Eou £49 HHS oY ABE 2ANNE Imz
SR, AR A3 2m~3mE Fol, BF 6/) 4ol BA F 153 ZHH 53
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A AEE FHe dog Ay Ay
Az FFo] EAsGT Az 5 Q)
A 74= L10-D4s} ole] FAT =4 CY F MY = ust MSHE4Ate Ax=
Fig. 3(b)ollX BoAFEth &4 BE 42 i Ao st BFREE §~10m(S
A B~O° ALENE RgFEH, 7 T Im~2m=EA A|F AR2HE A% FA3
SA Cold= AR 4m~5m7t S Rl Hlgte] &), o] AL o] o]t 2=
F GQAatelA "Wxun] ARkl 93t Aoz Mgt 24 CY QA Ao
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2-3. 99 AETE Flg 99 nHY FHPA} |
W I kiAol Mg AA QFHE FREoloA e R4 ul Aste f# S
SEYID Zo] sbE A o5t HIE Stk 1A¥Y FHEAb} "o U 7z
Fde At H8d 5 YA AFRAA pilot surveyE FHagIch
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Fig. 4(a)& 3 T4 o4& FEF A3 &
+ 30m x 30m AAEE 751 FHe4aH
1333 h Fig. 4(2) 9 (a) & @& FA o]
EIHE AAT F-A oldolH, (o= thFd4A] HEd
Trol &g aARtE EU17] f3ko @ AAEE F
ENE AAT HF T FA o] T olth

Zro] BA £ o]lAro 2 HE] ASA (adaptive simulated annealing) & ©]-£3F 3349 94
Fote] e AR ¥EE At (Fig. 4(b)). ¥ 2oko] F3AA 7} ol 71 €9
A BFolmg AAF do] BoFo] AAEHR] At o]F Aele FA B A detu)E A
o9 & & A ¢1eEFS FLo] THIEE gAY UTE EYFHORE Foprie=
AAE WY& o] &-3tofoyt §r

G WEg BE AAYOE TAEE Holt FA FHY To)9 AU et 2
9oz AU AE RES TEE F Ak T4 Zobs IEE TAH 91, 24T
bl kol M GdshA Lskt Ao nUEE Bolm Yok WH A REe T
Zol g BAg $HOZ ol oA g0 YN AYEE BTk FHTY Zolw
B u}z I HE ARSD A T OW 2T G F EY 2wk gAY TR 4
Hoz o % UE %L /AT UL BolFTh ol WA FGRI} F Boo] MM
Y302 18t 2 AR Ro] okt FA A

10 TR M INS00 2T 273000 MBS 2TIG LT
anieg o

(a) (b)
Fig. 4. Microgravity for density distribution of a rock—fill dam; (a)processes for
extracting residual anomaly due to dam body itself, (b) three dimensional density
distribution
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