23

[%Iﬁﬂ&ﬁ,sz
23~28, 2012

SR 23 4E (2011 4F) HALHL T ARCEEEM L EIC X A
72 O MR B Z I3 A B AN 7 AR

ORARED * - JE LB - FE L R

H &
I %‘% %‘ ................................................... 23 2 ;‘fﬁw]’-jj‘rﬁ]&ﬁﬁ 1 (LineZ) ........................... 26
I %Ei&ﬁ iy U\%EJ?E%E(% .............................. 23 3 ;‘fﬁw]’-jj‘rﬁ]&ﬁﬁ 2 (LineS) ........................... 26
1 BETEOIEFIREL e 24 IV S e 27
2 ;ﬁ{ﬁﬁzﬁﬁ‘ ................................................ 24 Zj%j{ﬁj}: ...................................................... 27
m %Jﬁﬂﬂt;’flﬂq:%ag I U\%g ................................. 25 SUIMMATrY  rreereeessess sttt 28
1 BEWFH BT (Linel) -woeeoeeoeeoeeoreoeeeeeens 25

e
i

R 23 4E (2011 4F) ALHOFASFE AR X, AU
HWHREEH ST D% L D20 5 LI EREL &8
7oo MEFEA A EZ THIAKIREEICH - 22Kk Tld, 2o
BOFRERLZEWIZL ) 2N WENEL 2N D
D, BRSRICERD M Uz o TR AR RIBE L
DOEBHP LY BN L NIV A BT S8 2505
W otz O, BEANGBUHEEORAEEL LT,
R E \ CREAOEKE AR O KA L
B2 O BAOLBHM A HE T 2 FEOBH L RAAT.

BUHFRAN 2 472 5 T, MREIE, KEM T g 2 X BIR
BNDE R 2572 2 ISR L THEEET 5,

RN 4 @ G 6w sm 1 U .
I FEMBLOREFEE Fig. 1 FAEMEM (HERTBESAIIERITICES)

Index map

AT M AR B R LERREN D=y H72OMWTH 1

SRITIC & B REROHEEHRE A TR 6 5501 1)
TIALES % (Figd)o 3 28.8m, & 205m O H.Ly
WA — VRIOIRER G, LiElE s oBkEz 4

T 828 2559 130m (272 o THAE L7z (Fig.2), 2011 5, P e —— i AL
3 A 14 0o R TR 3 WIREIC & 2 AR s Aﬁ!i :

HOERITHARRETSH ), WRVOKTEBOH %%
B ENBEOREL Lol TD7, BEITHK
ZIEAL, X OO LIRTELEER? 5 B OB
PEHEES B2 & & Lz,

* fe g

f TR Fig.2 = {7z soR 201143 H 14 H)
sk LT 2L T g Al Al 1358 Mz

Tt L2 e AR 3 )y ¢ H 24 Damaged situation of the Mitsumori dam (2011/3/14)

ok i 2 T AR SR I 1 Y
SR 24 £ 1 H 6 HAzH
F—U—F o HE, S R ESHEE,



24 B L2 e Rl

GUETIEL IR LTINS (b TRV ISR CH LR T (I TIREL R L2 )
(R & HAR R D

(AR M AT 4L ) (TSN T 12 Jf SRR L)

ERAERTRRFCRESND RIERITEER S

LEAEE -
mifER

Fig. 3 2 (RICIHT & IA1%
Relation of 2D analysis and artifact

W T CRIBYRISE N

1 AEFEOEIHE

AN L, DT O RIZOWTHRES L7z,
ORI ETTH D FEAKI 3 KITWIZTHENT 5

HEWr 7 5 v 7 SEEIM N TW B D%, L= Tk
BAOFTY)WEIERET 52 O0DPAHTH L Z Ehb
BEOD DET 2 BIEA LRSS ED AN T LT
LEHLZHNE LT, FEABEKIE 2 TR % 3
WICHIELE L 720
QOPEZELPIAERE TR T LB D 5

7o O MAEFE S LT AR MR 0 SRR & 2
L, KuBETHLZZRT I EPRD LNz, SO0,
MY T O FHREREZ 2 T IC TRtin 5 2 & &
L7zo LA L, 3 RITHZREAKITENHEE] 2 2 RITHAT
L7eHie, TG ROBENREL RAENEH L5, Z
D7z, FAEFATIZ L D HERT 7 T v 7 12T 5 A ]
WD 2 RICIHNTRE RO Z L% Mead L 720
@ L IEE 12 b B E ST

QODOBAEFANTIZ BT, K ORI % fE 3
57202 R MR b B ESLETH L & 25
HL7e S/, IHEEXFAL, KA B
ERETALIEE LT
DRENDIEIIEA DEE

AEPRILIRI TH 2 &% B L, KIS THEAR
BOIY T ANRIERT A L & L2, BB
KEAMIBAEOT ) ZPELAD, Wittt om@ERT
BRITENDGD L. SllE, FHEBIITIE R T
T5HZE, BAEHMIIREOL HRLEINLZ L5
IR T HPHO B2 %155 2 L 8L, FKBIZAEM
B XYY —TEZF ) VT LN LESIEELIT- 720

2 BERE

2 WICTRATClt, BEAIIRICIE ST 2 I T i
RHIIZL W LR RELTEBY, 2 OMRE %
7o S VA, TR RIBESAE LS 2 E s NT
Wh (EAAR, 1993), 722X 1 HpHiEA LK
BRI > THFILD S e WA, 2 RICIET R
RCIHHIEPUR T EAA B 12 2 2 TTREMEASH 5 (P
5, 2003 Fig3 (b)), ZD7-%, HAEMITIC X 2 K
fEHT 24T o 720

#2135 (2012)

Fig. 4 FUEFHT HlEE 7L

HMUE FEM A v ¥ 2%, R s v 8, b
BRI RN T

Ground model for numerical simulation

BAERNT TIE RIS 32.5m, KIGNE 4m O 3ER Wi
REL72 100 Q m O 3 RICHEEE TV (HFRHOFR
S A< v &t FNDSMTIR G RN &
A, EAMEKAD KA IO 1m OFERTRZIZN > TR
S 0m IZIE 72TV E LT, WK1 Qm DEF
AR E 2, 5, 10, 20m TH AYEHHE L (Figd) .
F 72, KR RICEREZREST A2 5E6, BT T
5 A N = Rl i P AT TR N 4 A e 0 R A
bo 2728, FEHIFHE AR 25.17 ~ 32.5m D#iH
ThHorga L, EE285~325mOHPFETH L6 %
HIELT INSDET IS X ORI D CELHNE (7
WIHEIFE - 2m, BABEE @ ¥4 R— - ¥4 R— I +4&
T2 fik) % 3 RICIEMANTIC & 0 sk, FHEmbE o
WT2RILE NET T T AR (AR, 1995) &1T-72,
Z LT, HAKEADHETED X ) % IKPUELR
PELNL 2R Lz, 2B, BEOEMREEZ Hwv
DL, W OIKYSAi 0k L CRZ 2 BEX 0%
WRECTE 7 — & & BUS L CHEEE IS5 2 L2k D,
JENTREE 2 L X 5720 Th b,

Figs.5, 6 |3 fAZLE 7OVIRE IS U7z )L IRPUi T e &
WIPIZLECHFRR L 0T, BATikiio #R
HPANA HERFEERE L L CFRRL TV D, Litis
H 12 BBOLATIEIBBLRBHEET VIEEIZIS L
WP T FRRIBE S 55 (Figs)o Lt lgh
6 WBOYE T, 12 BROY A FARILIPUE T fHiso
TRREEEIBBORBREETIVERIIS L THAT LD
DD, BALRIINEL o TEBY), HEE20m DREI
xF L CIEBERSFAL O 51200 T o

Dok R»S, B 30m REORMKIH L, Hl
FEERICH W AR 2 AT 2 2 L&Y, 2 Rook#
M & o TH G 20m f 1 £ TORRITH YT 5 IR
PUETHASEOND Z AR Nz F72, Limghm
DOFEMEAD D 7 & IO N IIAARE & 2 ), v



EAGE - JF LR - Hl £ - A PR 23 4 (2011 ) HURHLT TR BER I & A 2o O MR R IR 5 B BR B e T AR 25

risyE T B R T T JLIRE2
TimRE 2. 5m

20

10 20 30 40 50 60 70 80m

BHETILEESm

b N
50 &n T0 80m

BHETLREI0n

ZEgml 10 20 30 40 50 &0 70 B0 m

BEETILY ang

LR T |F

o

10 20 30 40 50 60 70 80m

Fig.5 5L 7 VRGO RS L5 Ay
R 12 BEOYE

Distribution of Resistivity change ratio of each crack depth model

Case of 12 electrodes in the upstream slop
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Distribution of resistivity change ratio after salt water injection(Linel)
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Case Study of Urgent Resistivity Survey for Cracks
in Dam Embankment Caused by the 2011 off the Pacific coast of
Tohoku Earthquake

NAKAZATO Hiroomi, INOUE Keisuke, YOSHISAKO Hiroshi
and HORI Toshikazu

Summary

The 2011 off the Pacific coast of Tohoku Earthquake damaged many small earth dams. Aftershocks and heavy
rain might cause further damage. Especially, it was necessary to understand the range of the crack to prevent such
secondary disaster, and to decrease the reservoir water level. Therefore, we executed the resistivity survey before and
after the salt water injection into the crack, and presumed the range of the crack from the difference of the resistivity
distribution. Applicability and the specification of the investigation method were clarified by the numerical analysis.
The validity of the presumption depth of cracks was confirmed by the subsequent digging investigation. It is thought
that such an investigation method using the resistivity survey is effective for the crack investigation immediately after

the earthquake.

Keywords : earthquake, embankment, cracks, resistivity survey, resistivity change ratio





