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Case Study on the Type of Subsidence using Seismic Refraction Survey
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Abstract: Seismic refraction survey was performed for 10 lines along NE-SW and NW-SE directions above

Nampoong gallery at Makyo-ri, Dogye, Samcheok, Kangwon-do. 48 geophones were laid in line with the
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interval of 1m, and a 5Kg hammer was used as a source at 5 points for each line. Data processing was done using
reciprocal time method, GRM, and traveltime tomography which utilizes wavefront expansion method for
forward process and SIRT for inversion. The result shows that the first layer has its lower boundary between
3.49m and 8.88m. The P-wave velocity of the first and the second layer were estimated as 270 — 360m/s and
1550 — 1940my/s respectively. When the boundary of the first and second layer is smooth enough and the velocity
diﬁerenée is large enough, GRM has little advantage over reciprocal time method. The result of reciprocal
method and traveltime tomography shows consistency. The northeast part of the boundary has syncline structure,
which is similar to the topography above. This implies that the collapse of the cavities of Nampoong gallery
result in the subsidence of the ground surface. The subsidence is in progress across the Youngdong railroad,

therefore a proper reinforcement work is required.

Key words: Subsidence, Reciprocal time method, GRM, Traveltime tomography

1.4 &

FkE Yol EAstE e B2 a8 oA SN 2o AYHJ U T o) F FAL
HASOR 5 Hon AU T AAAF oz s udd et whehA sio] ez A5
o} BAtel wet AR 2 AP or] FE ATLYPL G52 AALE o] & AR S THA AEH L
22X Pt st e A YstiA AALE wet o

!
2
2

A7) ol Bol E8AAT. o7 A A

O

BAZHE ZFL ¥ D olgA Auke gk L&

B
=

st} 1 g o] FHARIA Hadd 7

F A2 ey 8o A7 AU ZEE AHA EAS GE8 FFARE ol 3 A

f
ol
e

&)
]

e Ao Az Qi o] AFe AlFxA Ay Bx EAVF dUHAR AIAEE
25~65m A =2 YEh} 3 908 X3} 60m 7HX) = RQD 7} 25 B 9o 2 A obuke] FE o] w9 A3k AlE)

ot (&t &2 3t A e, 1996)

-133 -



re
re.
-
clr
f
AN
2
=2
R
z
>
)
(98]
w/
uu?
oXx
o
rU’.
S
Rl
i)
o
>
ofj
>,
14
)4
mlo
0%
_Or‘
i
do
=)
i
>
dd
i
[
il
jaiu

470 oY 2 A5 9 BHE AR Qe FAPL 0| 8T AR LA 2T e B
AR FUT AGolH e T2 BAS BES NG Hebd o)A 28 BAte) B3 3 A

29 YAl AFAEl= 983 A H(reciprocal time method; Hawkins, 1961)3 ©]& dy¥rsiA|l
GRM(Generalized Reciprocal Method; Palmer, 1981), 18] 32 8] A g FA] EX 19 & 0] 8313 . GRM
o] Ag FFo] /A A A9E G 1 2HE dAFAHY AR} vlu FESIAY. 2 A3
GRM A}&-9] o] o] Z}a s o] Fujd o zhagh v daAFAIE o 27vhg 11833t v
Ay FA ERad s 25 A4S 95 FAF3 o 2 = u}H 87 (wavefront expansion method; Qin
et al, 1992)5, A4S $¢ FE dAbol = SIRT(Simultaneous Iterative Reconstructive Technique; Dines and

Lytle, 1979)& Al-&3} %t}
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Fig. 1. Location map of the Dogye seismic refraction survey area
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Velocity estimation, LINE 3
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Table. 1. Estimated P-wave velocities of two layers
A B0 2% 2575 2HAROINY YA

LINE V, (m/s) V, (ms)
o sFdte oA ELsle Ko =G o A
1 288 1,621
Hl_o]uiGﬂz g—x%r:]q T ARE= =1 0}
skl A ERk 2 329 1,505
A ot whebd AAe] FHW FFo] gTH 3 273 1977
BN 7bs 4] 2lom o] F4 9|2 Fig 5@ o #4} 4 305 1,790
@ Y2 Jehdth GRM & GBFAY S aA > 299 1,645
364 1,571
A AQLE SUPA T 7jo] UF AHE o] HY. 6 7
7 322 1,869
(Fig. 4) 5307 3l A L& F /09 AX A8 XY
8 280 1,946
= -hsoiy OE‘o’)— o] wpeEkl AT 5 9=
1:]' '] ]‘] -QH—:-‘] oc}‘-a 72)?:_}'1”)9\ 9 309 1,748
o T e $ERH 471 oA E Tbs A 8 Eo, 10 310 .
AVERAGE 307 1,722
tV=(tAY—tBX +tAB)/2 (2)

A7) & AFAF0] F57F G E RE 7] A8 HHFAL tay & tax = G7F S7HE 0 whet 2
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Fig. 5. What is happening inside the velocity analysis
function of GRM. (a) in the case of Fig. 4(a)
negative anomaly occurred, (b) in the case of Fig.
4(b) positive anomaly occurred in the linear trend

of velocity analysis function.

-139 -



(a) (b)

Velocity Analysis Function of LINE 8 Genersized Time Depth of LINE 8
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Fig. 6. GRM process for LINE 8. It seems not so clear which one to choose as an optimum XY value

from the (a) velocity analysis function, and (b) generalized time depth indicates that any choice

would produce almost the same result.
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Depth Profile of LINE 8 (Reciprocal time method)
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3.4.2. 9414
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Fig. 9. Depth profile obtained with traveltime tomography. Not the exact value but the trend of the velocity

distribution is similar to Fig. 8
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(a)

Elevation of Ground Surface
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Fig. 11. Results of data processing. (a) Topology of the survey area, (b) the surface of the first refractor, (¢) Result

of traveltime tomography. The vertical scale of (c) is 4.4 times those of (a) and (b).
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