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The microseismic monitoring system with wide range of frequency has been operating in real time and it is
remotely monitored at indoor and on-site for one year. This system was constructed and established in order to
secure the safe and effective operation of the KAERI Underground Research Tunnel(KURT). For one year monitoring
work, total 14 events were recorded in the vicinity of the KURT, and the majority of events are regarded as ultra-
microseismic earthquake and artificial impacts around the tunnel. The major event is the magnitude 3.4 earthquake
which was centered around Gongju city, Chungnam Province. It means that there is no significant evidence of high
frequency microseismic event, which is associated with fracture initiation and/or propagation in the rock mass and
shotcrete. Three components sensor was applied in order to analyze and define the direction of vibration as well as
an epicenter of microseismic origin, and also properly designed and installed in a small borehole. This monitoring
system is able to predict the location and timing of fracturing of rock mass and rock fall around an undreground

openings as well as analysis on safety of various kinds of engineering structures such as nuclear facilities and other
structures.
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Fig. 1. Principles of the microseismic monitoring system.
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Fig. 2. Frequncy range of the microseismic monitoring
system, SUMO.
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Table 1. Transverse Mercator coordinate (X,Y) and
elevation (Z) of the microseismic receivers.

Channel No. X Y Z

A 232509.033  324887.915 87.075

B 232510.523  324887.313 71.449

C 232504.695  324870.790 72.087

D 232404.840 324915230 62315

E 232416.034 324936.646 61.914

F 232410870  324964.522 61.663

Gx, Gy, Gz 232445102 324902.934 65.716

H 232488.321  324898.889 84.516

Fig. 3. Microseisomic monitoring system (SUMO) and I 232489.609  324898.639 70230
receivers. ' ] 232484.662  324881.473 70.159
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Fig. 4. Diagram of the remote microseismic monitoring ”
system. Fig. 5. Location of the microseismic receivers in KURT.
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Fig. 6. Number of the microseismic events monitored in KURT during Jan. 21, 2008 to Jan. 9, 2009.
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(a) Magnitude 3.4 earthquake event occurred at Oct. 28, 2008 and centered 15 km southeast
of Gongju City.
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(b) The induced seismic events during the geophysical survey to identify the fracture zone.
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{c) The natural seismic events

Fig. 7. Microseismic and frequency data monitored in KURT.



slov] Jef Fuie S4Bl o Zlir) she
100Hz °J3te) Fir T2 wolx gl 54

T ATk ol @ AR YAt A ke
7zjel] 1 HAeg 2w 842 Ushls Aoe sidgn).

$H, KURT oM ) 2118 2502 o)
o]Z e 98 QE BEAJS b i ufe
& AL FRE AEah FokEE 0~ 1,500 Hell Yo,
& BRItkFig. Tb). A
Ao 2 T AF B4e giAR 7ert ok A
T BAE L}E} Oﬂ do] WAE A} GEo] vt
Qg Alg R gl 27
it (Fig. 7c)- E&?& Zt SR g8 AFEe
(swing velocity)] H917} 0.001~0.002 mm/sQ] AL 7}
A o) RFE FE FEoE AtElo] Bl FuolA
dEEGo A T2 B ATE AAERE
et diko® Askytg Tl wAEE gd t’g
Aot} A, AR

M

Ao F3, B Agelx
Fee 3 J8) e 34 B 93 2% "’F
A7)e) weE o] Fulg 542 600 Hz Welola

FETE 00505 mm/se] BYE JeERdth KURT LHoﬂ
ARE ma 7457%@%1*%)0&1*% A AzE & 14
et Hg Folrl $8A KURT wiollM Al

o2 FEE e ©A 2 Ao Easled LMX]C
AR Aol ot FFo R HekE

2% ZUHH 143

Aukd oz e AZke] JFEALE 7, T we
ﬁ’- ol -8 (seismic monitoring). *£3F
= oA wiFERA B FEEGLE,
& gk FAe HEE s |
o} ol "413}0% ¥ % = Bl A5EA e IR
BAYy b ZRsre) AfEng fREe] o
olgigt #e] MFEALL P2
ZHM vibration analysisl] 2-8-¥d}). 2
32 EQofA] 7—} FEE 7320 JFgE v|AE AE)
it Ag 2 ol ALe B3 dofd 2Fe §187]
28 YAgksle] JEEER YERIL 31t (Table 2).
KURTOAN ASE 35T] tifEe 21Z0] s
Ao Ao ujRo] & uf AL wiLle] AE A
"éfﬁs’% ‘?f‘ﬁ HAjo) ol Bld UfolRlollA] AR i
g, ol5e] FYAE gofsly] AsirE
] oA % FAE #AT 5 slofok st
% v} FA vehke Aol 71l 8 Aol
o2zl AAZE AR TRsslRl sl
A 7)o H s ﬁo"’%h%% 2% EA Al
T gellA7] wioltt. 2

0 A2% i) tish oq:r“\}”?ﬂ (gwakumar et al,, 2008)
oM AMeE ASA2EE B oA ZET 2o FH-E
A A8 # FEole MAA] Rale ol
KURTel| A9 v| 205 A4ASA 25 o] 29838 B3k

r

A2 1A 7 F 1489 QEe] #Es .9.‘1'1, o] F ¥
A GEZ 15k Aol wISE 4R 349) A ¢

glofle i Sw]2R)2le KURT FelA ql9)x o
T Q% Aes AekEnt A7 ASAT, 53
FAYE, FAE FRE P M B 4 Sl

DB} Y T2 Aslel] A yFe] AFgow 7

Table 2. A guidelines of swing velelocity for architectural structures (German Standard DIN4150-3:1999-02).

Swing velocity] 3187153 (mm/s)
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1~10Hz  10~50Hz  50~100Hz
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