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ABSTRACT
Received: July 6, 2018 Monitoring is the act of collecting and analyzing accurate engineering information using
Revised: July20, 2018 various methods and instruments. The purposes of the monitoring are design verification,

construction management, quality control, safety management, and diagnose of structure
etc.. The diagnose evaluation of the geotechnical structures corresponds to the confirmation
of the structural performance. It is aimed to judge the soundness of geotechnical structures
considering the degree of damage due to the environmental change and elapsed time.
Recently, microseismicity, which is widely known in Korea, can be used for safety management
and diagnoses of structure as it detects the micro-damage without disturbance of the
structure. This report provides guideline on the procedure for assessing an underground oil
storage cavern using microseismic monitoring techniques. Guidelines cover the selection of
monitoring systems, sensor array, sensor installation and operation of systems, and interpretation.

Accepted: July 24, 2018

Keywords: Microseismic, Monitoring, Underground oil storage cavern, Diagnose
25

ZUEE2 o] Y- AR E 0|85 38td 2 S
LIEZe 542 dA =, Alsde, & orH =
cHEIH= 1220| ds 2010 siYste A2 LR E0| AHE 7HA| & 2tF BStLt i
HE O 2 &M4EE D510 2REQ HHE HEZ S o2 STt e =LHOA &o] Z2frl
OS2 F2RE2 WO0| gl= AHENOIA DM =22 &4S ZA|ot0] ot ae| L 2222 s o
Qlo| g2 Ut 2 BEn= S0 2L ET 7|HE 0| E5t0] FRAISIHEAILE RITHE I}
She 210 st 7tol=atelS ATNBICE Jj0|Satolols RUIEZ AlAR A1, AA HiZat H2] &
AAel 29, siM S ciRm 9ot

o=
LIO.I:

o

e
0o

SO|A2E, ZLEE, FRAISIHHYAIL, JITE7t

o oy o, TT1T o 2,

® @ (© The Korean Society for Rock Mechanics and Rock Engineering 2018. This is an Open Access article distributed under the terms of the Creative Commons Attrib-
ution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in

A any medium, provided the original work is properly cited.



294 - Dae-Sung Cheon and Yong-Bok Jung

e 7tolERRIIME SRTAE7|REe] BUE T AILRRS o] 8slo] AREEE (1R AshAaArd) o] 524 S de

1O
AP Siat AL A

N1

2, #044

ISO 12716:2001 Non-destructive testing —acoustic emission inspection — Vocabulary

ASTM E750 Standard Practice for Characterizing acoustic emission Instrumentation

ASTM E1316 Terminology for Nondestructive Examinations

NDIS 2421:2000 Recommended practice for in situ monitoring of concrete structure by acoustic emission
KS B 0550-1996 H|o}2|A |3 8o

KS B 15012713 Bup Ak 0|23 A - 5] Aty

ISRM Suggested Method for In Situ Microseismic Monitoring of the Fracturing Process in Rock Masses
ISRM Suggested Method for Laboratory Acoustic Emission Monitoring

B 7el=RloA ARgshe F8 8ol t2at 2 YHA] 802 ASTM E1316, 1SO 12716:2001 1 7141 Zha AHg-3tch
1) S0 2E: ARl] Y Eis v A] HGoAq2]7} 7 =o] eyt edut. S 8E5(Acoustic Emission, AE)Y} 1|

2) LS AR W i v A AR RElo] A B} 10 kilz obge] R Zhe whadn 2
22 Bl vl g0 2w ALg
3) nl Az AR e k) A] BeuI A7} o] AR M % 4 A1 Hzol A 10 kiz Aole] FuiE Zh o

3

[e] = o
10) A[SHEE(FFARHAPEAI): el Astide sl A4 T Qlsaom o] =2 5559 A5t 3%
A

(unlined underground cavern)°ll 2[5} o|-85to] LH-E A gct= AV, U= 218 m, =°]30 mo] BT &8

TUNNEL & UNDERGROUND SPACE Vol. 28, No. 4, 2018



Guideline for the Diagnose of Geotechnical Structure (Underground Oil Storage Cavern) using a Microseismic Monitoring System

295

4, AFHZIA

(1) 2|22V E] Bt 7|20l 2
(2) SRIATE7 I 2R A2E

(3) S EIAZE 7N LB AR AR T8 AR AL 8 7ARY B AR
(4) 2|22 E 7N BBl Al2slo] 22 2 wjo]e] s

(5) A2 QS Tt 712 XA

(6) FRABEAGA O] AP, ¥, 2ol ek A4

(7) A 712 A4

5. 820|£USI| 2 DL AL

5.1 Al&-le| 71

ool Bt A4l 7K 7HA 3L

S AZE 7N BUE Y AL Fig. 13 22 7 7158 7H ke B2 0= gt
Alarm
T ——
o —
i
Sensor Signal detection Data transmission Processing Analysis Data Backup

g ==

710

Waveform

Save/Display

=

B s S——

Fig. 1. The components and functions of microseismic monitoring system
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(a) Examples of the parameters trend of MS data (b) Examples of the amplitude distribution of MS data

Fig. 2. Example of analysis of MS data
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(c) Examples of source location of MS events

Fig. 2. Example of analysis of MS data (Continued)
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