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A study of seismic velocity and amplitude variation
around underground cavity
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Abstract

This study was designated to clarify the aspect of the wave propagation around the

cavity. The change of traveltime and amplitude of the seismic wave was observed
according to the various wave velocities of the cavity. The seismic wave detour or
penetrate the cavity depending on the seismic velocity of the in-filled material.
Generally, seismic wave detours toward high velocity zone around the cavity, and
when the velocity of the cavity material reaches to 80 % of the base rock, the
wave penetrates the cavity. The traveltime of the detouring seismic wave is not
sensitive to the change of the cavity velocity, but as the velocity of the cavity
increases, the fall of the amplitude was reduced. The penetrating wave showed the
steeply increasing amplitude due to the reiteration of the detouring wave.
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Figure 1 The cavity is located in the model
as a rectangle in the model.
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Figure 2 Delay of first arrival time when 5,500
and 5007 velocity inside the cavity.
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(b) seismic velocity = 1,000

() seismic velocity = 2,000 (d) seismic velocity = 3,000™s

(e) seismic velocity = 4,500 () seismic velocity = 5,500

Figure 3 Seismogram of seismic velocity inside the cavity when 5kt input frequency is used.
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Figure 4 Numerical difference of seismic event
from 5007 to 4,000 velocity inside the cavity.
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Figure 5 Seismogram of two peaks when
seismic velocity is less than 4,000 in the
cavity in model.
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Figure 6 Variation of arrival time and amplitude
according to velocity changes inside the cavity.
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Figure 7 Superposition of two peaks when
seismic velocity is 4,500%s in the cavity in model.

Table 1 Decrease of amplitude with seismic

velocity inside cavity
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Figure 8 Variation of arrival time and amplitude
that wave go through the cavity according to
velocity changes inside the cavity.

Wk peak 1o et AEe2) Az E FA GG
Aol W g AEA ¥EE 338 F
g1tk Figure 6 (09 EgolAa FARGA FE9
EA2 Q% JEFLL0 vehdd. AEe] F4& F
AE FHo EAGA &= *74(5000 “}’5)0117\1—4

AEDR vustge o 408x EfolxE JFe
2 3 Uiy dydg =71 500 % ?4, o) o
AERLR7Y Jebvan Qi 28 TF Ui B4
3 £571 F718e) gt 1~5 % 4 AFo] kot
AZ YrHTable 1). Z2HY F% Ui ais

E£=7F 4500 % 4 WSk 5000 % A W FFo)
EAqex FE ZWGH0 W wiasty ZJ{Z}
125 %, 140 % ¢ FAT AF FF Boln

o olE g "ol ETLE FEE FIHHRE EW»}

9 Easls gBae ZPoz T Aoln, o
F A 2AdAEe aAddrt 25¢ FAsE 3
T Hol: AL ¢ & Arh

°
=
&0 & peak 2] WE FA 2 JEZEY W

_.13_.



izl ed AU g e sled
o] A H & A F

8+ Figure 8% %o &437 258 $38H9
ARg o FAFGGNA wakdel veuA &
= A 28 FEL Edae @A FA9Y
qME FF URY G443 £xr} FrMg uet
sz FAZ "EAE HAe B £ AH
(Figure 8 (2)). ¥t AEFG Ao $3std A
B8 gAadde F418 HEgdE Holu
5L 3 g o] mEe FHHE 4500
ms, 5,000 W E7CA AFol FASA FrbEke

AL B & dthFigure 8 ().

1. g4 A8 s Jete F 71A g4 of
veus, ¥5¢ 38 ddde F
g datel] H|dte] FAF w2
ZFol Ho. F 71X @AH oHEY
NZDZAE FEe a4y £571 1,000 %Y
o 1.58 ms, 4000 %Y o 0.08 ms °id, FE
Wxe gAdn rrt wldLSE 2% a4
oJWMEY; 1X ojllEY HA 2Fev.

{

w
=
=
fuu
o
R=R
i Tl
ofl 19
ot
d
|
o
A<}
ol 1
2ol o & 1l

o Mo ¢lr
2,
)

o & S

o it WY -o o ol

Lol
AL ot
. o

o
i

N
i

oy

old
2 okt
2 1o,
e

i

oX

X

ox [
off 3
okt
tlo

o 5 4500%, 5000%Y e &

532 9 o to lo
L m
B 2 oo, o

—?L

>

fied

o

)

o

&

<

=

o

kY

nGl

o

=

£l

O

T =EF), A7 AZ, 2007,
3 ! 2 9,

A s

ALE TEIN 2YY £% o] 1Ei FE9
arle] wel A4 Axr A e, £ AToA
= URE Olms W9y ARAGE 2AF 9
t}. 53] 3% Uiy gds Sx oE 2% F
A9 "stE A otk o AR Al wd

Aoy AdA7E &1, BAZI EEA Al 2

2, AAFz 98 @AY ¥, 2FFA

) ox 58 7y o AA FAEFANAN T

A s @ AzkatelR AZgch. wEka T

ATR FEY EANE ATFHoER Yty Hsl

A 23 NdzA 9@ AFF9 1F, 44 T

2 5 gygd g ggeeEg 8 A Aok
FA ol gk o EaE ERIHH o] sl

oA FNEGLE 4 FAEE o] YRY AL

2 #dEn

= R S|

(1] M71%, “Aet F5 2 AEEZqAe dd5
Exody A% BA 4F7, ¥Ydiga o/
¢, FE e, 9op, 2002

(20 A3F #AY, “eld4d4A 2 AFE 948
A% AubzAbe] EEgAle] €87, g
3 ECO-NURI 4 ¥A]&, part 1, pp.11-23,
2006.

[3] Rechtien, R. D. Greenfield, Roy J. and
Ballard, Robert F. Jr, “Tunnel signature
prediction for a croos—borehole seismic
survey’, Geophysics, Vol. 60, pp.76-86, 1995.

[4] 154, “Nst3% FAEY HAE 93 NF
ZuE 249 Exady 437, B EAL
Vol. 1, No. 1, pp.25-30, 1998.

[5] %4, @A, A4, BF4, 49F, “Geot
-omographyoll 28 ¥t F+F2 AF(1)", Fg
7], 1991,

[6] AE2l, “AEYHEL &

._14_

oL
o AFYA By AT,
B4 A1 8191 2, 66p, 2004,

i i



