04300000000000000000D0O0
00obo000o0o0ooooz01500000000 4

HEMMERBENIRNICE T551EE S UHEZRR
2T DI0FULDETEELE/NS A —F
sTRRERICONT

B A AL PORHEIR2 « AZTHRCRR2 - 1L ERCF]2 - B AES

IBRER RS TAEREEask TR (T903-0213 #hifE R AR EEAR /e R AT T/ 1)
MRS EBRA HETE (T 460-0017% 50104 R XA JH3-2-8)
SLHAKRSE THEEHHATER (T963-1165 & /& ELAR LT FHAFBTEE i JE 1)

*E-mail: aydan @scc.u-tokai.ac.jp

WAAKRELTRONZ X 912, ZEHEHE CTRIFBEARREOBRANE . FE O ITHEHEET
BT 220D RBEGUC BT 1 OFLL EEMIRBIEE L 28T A —25HEiT> TE T
5. ZOMBHICRKRER2OOMENEA L, BEHINICHIEIZ X - THEECHRE O AWk EE 72
ERFAE L. £z, HREHURDEENHEREETHY, KoBEDOZELIZ L » Tzl ik L
T RAICEIL L TWD. KU TEE OITHRETINIC BT 54514k, ¥R X ORH %
WKL TAETITo CETEMMNRBR L ZH AT A —XFHEREZHEMNL, ZOEREWVIC

OV L 5.

Key Words : abandoned lignite mine, collapse, degradation, multi-parameter monitoring

1. [FL®IC

AAROKHUTIE, BEdE, Ph2eiss, Bensh, Sl
E, Z<DOANT. - BARHTFZHRNFEL, HEESEE D
JE{b7e SN K 0 ZEHROME RS AR TRAE L,
AR RERWEL B2 TV 5. 5% TSNS B
BICE D B RDMEORAENERIND.

WHAKRELTRON X 9128 < OHREENT
(CHAERRAE L, Zo%iT 320 izl Cnhpt 2
U F T, WRBEYURIDEENSHERIE TH Y, Ko
DOIAIZ &> THIBAR Y K L 232 R 2 12 b LT 5.

TSN IR B VA ENER T 502 < i RERHRIR 2 MEAE L,
PRIBIE T L 049 40 FERGE L Q5. HiER kel 21k 9
DEHRIIMERSE CH Y, ES, HUE, EEwEOZ(E
7V —TOEEL TN, I SOEMTIEKOEIZ
X o THT DM ER LTS, EE 51, SR
IRBEVIPINC /3T A — S GHlV AT L AGRE L, 2004

FEOPNO/NHA H E THHE L OB Z1T> TE TV 5.

AGHCTIE, 2 HUS OWREESIINICISIT 2 e 0%
b, B4 LT L OMEBISICR LT T CE2E
W7 BIER L L8 NT A —H IR EZRA L, TOE

RAWIZOW TR TS, &512 2010 45 10 A 20 HITH
A U7 KRB R MEIERICOWCH AT L, MR T &5
FERICHOWTEET 5.

2. BIRE LEHRAINRERED

T A L RO B UL S BT 2 $0 % < il BRERHBE S T
L, BEHIPIC ROV & FFE O IRIIE L o )R
LTV AREFAHER SN TWA. Z5 51 HEITICH 5
HHRBEHLON DO RFETTIZ 5V C20044E LA, B
BILOFHIZIT->TWHY 5 | ZHODHRENRD 5 5
ARBNNTHE LT BRI OBEGL A ABESL & 451
T3 (B—1) . ZORESOHREOERITHI2m T,
TSR0 120 TH D, FAEITEINIC2 x 2m
THIHIERIT60—80% CTH 5. Fiz, flEmTHAHXIZE
VA RBEST A BEENL & A4 STV A, Z ofifREESTIT
BEEEITIC L » CRAZATE D X9 I H SN TN 5.
Z OBEYLOMRIE DR IHI3—6m T, L2050 13592
—12mCH 5.

-19-



+m

K-1 BEHLOALE & Z0hin

3. ARMIZEITHEBE L UEHAKER

s A BEHLIC I 1T 2 A ORI LIRS
£ 9 g X OBELERIR LA BRI AR 95 72012
%ﬁﬁ@ﬁﬁ-ﬁ&%ﬁ®ﬁﬁﬁ:ﬁé@ﬁ%ﬂ%ﬁﬁ
BLOFKIRIIT DM OMIEICBI UL - AE - BT
ﬁm%mmﬁu%ﬁofét(m—z).mamﬁﬁ
N & Z O AJERICRAE LT K & 2R IO E O R )
ROz bies Lz, Bl-3 13BN OIRE D2
L& R

W RAOFER
-2 BESTN ORI & erh E O R A

2010 March - 2011 Jan.
ne  July August, Sep. . Qct. . Nov. . Dec.  Jan.

w
[w]

March  April | May _ Ju

— Fusl'l|imi
OQ) 250 Entrance
W 200 N
2 15}
< 5m inside
% 10F
3o
~ OF
5 L L L 0
0 100 200 300
TIME (days)

K—3 FEHNIOIEEDELERL

FHHIBRAGE 21T PL3-PL4A-PR3-PR4 OFEFE TR ENT-
BEHLO RIF OHE LTS ok 4 B—4 1o~ &
DOFEIT 2004 4£ 3 H 21 H & 2004 455 A 14 HORINTHE
AL, FHURER LD 2004 4 4 HPICRAEL
-SRI Y. 2004 429 H 5 HIC, HBEMHE
LT V6. 8 & M7. 3 ool Rl ORI k- TR
PL5PL6 D TR OV EL. (B—5) . %
OEPRITHEERT L0 H) 236 k mEL TN D, HHlEEETIC 3
BB RNREEDEIE 22-256al DR TdH 5 LHERISH
72

X—4  PL3-PL4-PR3-PR4 ODFEAECHH E 7 K0 5%
— re ‘!;1# L% -

[Fete e o

K—5 FEFEPLSPL6 DR & Z DI TR SR

2007 4 7 HIZ, BINTEEOBEENEEL NI %

RO (B—6) . A AfHEZ e B b AL,
Wb 2 ANTZ3DS, T8 D TRXIZ/R>TAT ¥

AF X ITHEN TV,
AR AE LT

Z ORI, T A OhHiEED
ZORHUIR—7 2R3 AE & EP1

-20 -



NEEHIBEE OIEIZ RO TN D, A F TORNGRRKS
R LNT 2T £ OIS OZALIE AR 1ZH,
HIZBNG. Lal, TOEIREL RV, 13F

il CREANCZE L LERsD 2. 5 OFHIRE SR> HBEHTN G
REZEMB R A P T 5 Z ENFRECH D & b
[FIRFC, Z OB 2 HEET 5 2 L ORREMED 272 D
BNE Wz D, FTo, 2004 FEORHBHEHIEE & 2007 4
@¢@@ﬂ§f%mmfffﬁﬁﬁ%m%ibfmé_
5]
75%.

ETHEDGZ DB D RENVI LD

18 Aug. 2007

21 Jan. 2011 #¥i

06 June 2004

20 Nov. 2005 | 18 Aug. 2007

B—6 : mm$7ﬂ¢_%ibt%&%;UﬁE®W%

areh Aoril Mltake A-Site (EP AE)
arc ril
300 ) P July Aug. 50

B
(=]

ELECTRIC POTENTIAL(mMV)
(03]
o
Q O
T
Noto
Kameyama
[o5]
o
MAGNITUDE
AE COUNT PER 10 MINUTES

| n |||||| ‘l i nmn
-6005 &0 Hemy 180

ELAPSED DAYS

[—7 AR 35 L OVBAIRE & RHIEE O RS

X — 81 2010 4 3 A5 2011 4F 1 H £ TOHREND
ZAbzaarmd. M HHbhbnd L5 2010 45 5 A
FERREMIIRE RN R STV FRCZEDZ
{7 H 15 HIZ50 O0mV Offiz#iz T\d. ZOH
WZHIH Ear < DD 3 @EAT CRE RAREN A LT
(B-9) . BEHLOAL XV EEIZ 20m 35 ZOF 100m OHS

TREORENMIZI N, BT 1R Lz BARENMINE
ZAKEEPNICEHE L0 XM—1 01ZR7. 7 A 15
H D BERENL OIFE D HRHEONEE B35 Bk 7e
FENBI, ZOREED GREBG ORI L OZ 06
BT R O L& 5. ZHANTRAL
THATE DRI, RHEAEOSS, 772 ) KREWTZ
W, BHEIHEOEFOREL RESBNTZEVZ D,

150 June : ; J‘uly 1 : August 4600 <
/Slope Failure [=
5120 20105 2
S T J300 <
E =
E 90 By z
= e 6
< 60 NS o
= Rainfall Q
BT
| O
olu L | Al | L L.l Lol 4.600 4
30 60 90 w

TIME (days)

-8 HAREAISE LW

21 Jan. 2011

e

() BLO{TEDRAEE

(m%m@xu;@% 20m F3 T8 100m O HiLE TR DRREE.
-9 BEHUALAT & Uiz Rl DR EE

-600 -300

Slope Fajluts
{2010 July 15)~

 ELECTRIC POTERTIAL(mV]

K-11 TZOBEHOHT A X VIS 150m OIEIZH 5
BIDBEH TN OFEFED A7 & CRiEERERG I 2 O
T BEF R RAZIT D, IR A Wi B2 ©

-21 -



50 E L TUIRE 2 == R EDTHD

= 28 Feb.2006 | W

< 9% A, D ad|
X-11 FHAESIOAR L Y EFIC 150m T CRESTOREGERI
MR T L QO BT

4. BEHUCHITHEES SFHARR

BEEETIC L 0 R T& D X o s izl
AKX DHEREES T 0N T 2005 4E 12 A X 0 3l & #8152
BT CECND. BEYIN TR O ) & F5AT TRE
7t DT CEMINIC R T B 21T BIE AT > C
X TW5. ZOfIT, RFW2BIZEY BFHZ L&
% B b R EZ Z2MaI 35O 25 100m Him Tl
AT B-12 IR ORNE T el 722k
FOSRFNNER L, BN ONN R Z D K H 1o
T&F Z ORI TR 7—8m, HS 5m 2
FEDORE2RMar e LTI TN D, Fai O 67>
72 ) BARIZ DTz o TR & TR DEIT LT o 72 S HER
IND. ZOKGENEITFESINIC R b D ERTEICHh -
TRAELTND., ZOWIBICZE T, (AIfEFT) Tk
GNEITL VWD Z ERREZIT NS (B-13) .

10 June 2007

8 May 2012

" e s
X|-12 HIFRE UL T D RaEE DRI

B BEHUIZ IS 2 RHAML S D JELIIC bk & 72 AN EETERE
MENRZITOND (B-14) . —EHORLEMEREIE
WBEICHEAELZLOTH DD, BUEETTHO L ONFIE
LTCW5. K15 1% B BEHIOYLOHE TRA L=k &
JBOETHOMITELZ R, 2N DO REEMEBS)
W BAL D DICITRERALECH 508, BEHINT
ZOD LD BALEMEBRRITMIEICHKEL TND

e o <

BH15 BREHLO N AT OV X ONE TP OOl il

5. THEETIZRAE L KRR GNER & £ DR

K-16(27~9 & 9 IZHEITIZRBW T, %< D
DFAE L, A5 — 106 T/ IR 22 g e 23 iy < 4v T
59 oL, MEZOHBIIRE S RoTE TV,
20074E9H,  20094E6 H 36 X 010410 H OO Rais 13 R H A
2t DT, 20074E9H L 20104E10 DR TlE, FEO
WELZ S5 L (K-17, 18, 19) .

-22 -



X—17 20074E9 B384 U7 KB

X—19 2010410 H 1T 384 U 7= KRR

FeACHIE, CORMEEBSE, 200029 H 1 9 HZAK

TEL LHITEBEN1. 5 A—MUMas LT, B

DEBREIHENE T, MEEOFBIIHREE 4 0 A —
Fb, BAE3 0 A— ML ThoT2. ZOMENREE LT
HSLE, EEITNOERE 2 150400, FiEsRREO R
A& LT (K16, [—17) . Z O T,
HTDOR— 1 > VR TR EH 8 mDBEHLDTFAED Rl S
Ao, R H R BV OMGE T\ A TR T,
WIEAITIE T & LTERS. L, ZoOMEIZHOWT
b ERWE T, FEIBICT DHRBEVIO D
FEICBE LT D EHERI S 472, B8 IR, 2007
FIH OMEDFBEOTIRZRR L, R/ HICHEN
T erfEtE A2 R L7z (—20) .

= SVTRN T30

. T
R f'.'-.‘.“ﬁ.. L

Do
."'"-.W'nr/—\

K—20 2007459 H Kapiofk 5 S B0

200946 H 12384 L 7= Ml PSR A Lz 729, [
WOEBICE U TEREN 2o T-. L, BT
30x40mThHo7= (K18 . MEEIZE > THE 1
mPl BT L, 2@ATIC K& 23 Bl iz, BTIXELRE
IR & U CHAR NI LTI ISR C HEE 2 138
LCZER_EERIZRCa > 7 ) — F AT T R LTz,

2010 42 10 A 20 HF#l9 R 2 AFAE L7z kaik
X, EEHTHEERNG6 5 A — L, MALK 7 5 A
— MO THm AR R TERIN3 A — L
ML, FE6MMPMESREOHKELH 212
(E-19) . Z OMaEHSIE 2007 4£9H 1 9 HIZ
FA LTS O3 SPENCAZE L CTnd. 2007 4E0f
BCISHERRIRAE LZ L B 268 3 FilEh <
2010 4EICHEBENTEAE LIZDTH D, HEHA DD R
JEOBSIE 5—10m OFICZMb L, Wi fER
LTCWAZ EPNHA LY. HREDOEAIFI2mThH-
7.

6. Em
Ak CEE O\ THEIEITIC I T B iR BEYLIZ DUV T

10 LA AT 12 RNEERR, BUGBIZ, ik L OSH
T A—ZEHARER LD, HREEIT 50 FERTE TITD

-23-



TN Z L ZBET D LHEIEORmN 7 ) — 7S
LHHEEREE > TND ENZ D, 2007 FENBIEL
TETWD M & BRI ZEMERE R O ek O vTREMEDS
BMESTCELHWTX S,

LT A—H T AT A X0 SINED AR
PALRCHIRIZHE, RN, FiT=ICRE LT-BR0T
OERITBREN E AE BAEICBE LT\ D Z &3k
Ths.

200 74T HIZ, YSINTEEOEENFEA L.

AN OFHEZ FONCFFE S B L, #2753,
YHRETTRTHEE S NIZ. ZOREEL, 7 H o
BOEETHLZ LN e ~7-. £7-, BIRL-H
Bt 27 2250, 2010 457 H 15 BICRAE LN
FAfHEORREE S 3 &R BRI OAE S KO
RERET L2 LM TE .

LBHAET HATREMEDNE D M9 7 5 AORHE - B
W - O 3 HEENHEESC M6 LI EONBERGE CHEEIT IS
720 SRRV R T D FTREMED V. HERBEHTANAE <
Te% b, HEE TGRSR T 2 alRetEn m< 725 Z &3
HWrCE D,

SEXH

1)

2

3)

4

5)

6)

Aydan, O., Tano, H.: The damage to abandoned quarries and mines by
the M9.0 east Japan Mega Earthquake on March 11, 2011. The 41 Rock
Mechanics Symposium of Japan, Paper No. 410011, Tokyo, 129-134,
2012.

Aydan, O, Tano, H. : The damage to abandoned mines and quarries by
the Great East Japan Earthquake on March 11, 2011. Proceedings of the
Intemational Symposium on Engineering Lessons Leamed from the 2011
Great East Japan Earthquake, March 14, 2012, Tokyo, Japan, 981-
992, 2012.

Aydan, 0., Tano, H. : The observations on abandoned mines and quarries
by the Great East Japan Earthquake on March 11, 2011 and their
implications. Journal of Japan Association on Earthquake Engineering,
Vol.12,No4,229-248, 2012.

Aydan, 0., Sakamoto, A., Yamada, N, Sugiura, K. and Kawamoto, T. :
The characteristics of soft rocks and their effects on the long-term stability
of abandoned room and pillar lignite mines. Post Mining 2005, Nancy,
2005.

Aydan, O,, Tano, H., Sakamoto, A., Yamada, N, Sugiura, K . A real-time
monitoring system for the assessment of stability and performance of an
abandoned room and pillar lignite mines. Intemational Symposium
on Post Mining, PostMining 2005, Nancy, 2005.

SRR« FRAFHL T =R & 2 il DZRIR & & Db R
(ZBE4 D HFSE. FUGEORSFE RS AT e R, [t
i 3T, 2006.

OBSERVATIONS ON CREEP AND DEGRADATION PHENOMENA IN
ABANDONED LIGNITE MINES IN MITAKE TOWN AND THE RESULTS BY A
MULTI-PARAMETER MONITORING SYSTEM FOR A DECADE

Omer AYDAN, Akio SAKAMOTO, Kenrou SUGIURA, Noritoshi YAMADA and
Hisataka TANO

The mining activies ceased about 50 years in Mitake town resulting in many abandoned lignite mines. In
this study, the authors described the results of multi-parameter monitoring system on the creep failure and
degradation phenomenon of surrounding rocks of abandoned lignite mines in Mitake town for a decade.
Furthermore, it is found that the earthquakes occurring from time to time may also induce failures within
the lignite mines, although they may not be reaching to the ground surface. It is also found that the
earthquake or heavy railfal induces partial failure of already degraded rocks, which can also be
distinguished clearly through the monitoring system developed by the authors.
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