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Observed accelerations in Tohoku-Pacific Ocean region (Improving data of Earthquake Research Institute, University of Tokyo)
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Fig11 VX OWCRILKE (5 2)
Liquefied paddy in Nishisiro (No.2)

Fig. 12 A#N#IX OWARILKE (M5 7)
Liquefied paddy in Kokuno (No.7)

Fig. 13 A X om ekl (M 6)
Main drainage canal in Kokuno (No.6)
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Drainage pumping station in Kokuno (No.5)

Fig. 15 RN (HaAF5 4)
Test trench (No.4)
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Fig. 16 fH AKX OHARILKE (a5 9)
Liquefied paddy in KessaRokaku (No.9)

Fig. 17 WE#HIZ & 0 #3% L 72 Hkis (b5 14)
Drainages Buried by liquefied sands (No.14)
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Fig. 18 HEKEKOIEIT (ME%E S 8)
Meandering of drainage (No.8)
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Fig. 19 PEkloFEE, @i (MEES 10)
Uplifted or inclined drainage (No.10)

Fig.20 FPKBOMEE (MWaF5 12)
Inclined drainages (No.12)
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Fig.21 Ky 7 A A WoN— NS4 L7zBE (WA Fks 1)
A relative gap between the box culvert and ground (No.11)

Fig.22 HIkL VA v 7 BEAHTOTIRERE (HaFs 1)

Tensile failure of the joint between the main culvert and the wing wall

(No.11)

Fig. 23 THAH 2 B8 o sk st 15)
Damages of the second drainage pumping station in Nishishiro (NO.15)

DI OREE & MO ETL O K E S ORMIZITFAFIN 7 B
BA RSN, X TOPRBEOWEIRT % Fig.18
VRS o HIKBE O EIIMIETH 5, B XML 10m
BETH -7z FEANARXTIEK 100m O X CTHEK
e (MHE) 25 tm DLEF R L7z (Fig19), # iz X )k
IKEEERAHZIEG L2 b oo, 5 H oA STl Fig.19
VRS &9 ITHK B Of T S, JKEE O ke
IS SRS RER S LTz, B2l E FUARNEY o v
BIZH - TAeA S EIZHN PR (HE) <Tid, &
300m O X CHHESOME E 2 > 7 ) — MEOBILA
HAEEA L 72 (Fig20), O XE TIZHIKBEITVOE
LRELETIZI ATz, ZOWEXEIZOVWTH
HHEEH OEEIIRKE L DD, FAERE S TIEHEK BN
WZRRA LTS IR S, KBS @R RE (X IG 212
RSN T Wiz,

3) Ky TXAHIIN— FOWE

Ry 7 AN NWIN— FRIE R ERUT L B3RV Th LT
W HRETIE, BLIC XD RO LT 28] S 7z 2z o i
A& L O TR ENE Uiz, Mk AoRy 7
AANIN— MIEA L 72B %% Fig2l 128 T, Ky 7

Fig. 24 PRI O A & kT IEH

Unevenness and damages of joints of unglazed drain pipes

A N— b & DA & OB R THROK 20 ~ 30cm O
B L (Fig22)e T2, Ky 72 AHNVN—k
DAY TP DL PET L7272, voN—
MNARIKE Y A 2 7 OBEIH TR L 72 (Fig23),
MEZFORR T, fifk & Mk & ORI %A
L, BRMICBESE LR T WEEZONL, —/, &
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WN—= MRRICEARFER TFIBE L TR W Ehb
HVIN— NARROREEN G IS WIS NS,
BEOFEICIVROUBEINE Y AZIE, B Lo
TOBEERCEZIERET L EOFROEETH D, B
FEOSEDT IS N5 L Tl EB R ER ORI oETT
Wil Eozake TESPT AT 7V e VIR E
BIHFFEIZOW TS BEREPLETH L, 72, 71
TEIZOWTHBRY Y 2179 % EIRILIC L B EEDS
HEDSH NV IN— M ARIKIZEEE % RIATE v &) ko
FPLEEEZ D,

4) FEKEEOWE

PG 2 B3 o BRSO % Fig23 1R § . BB X
U F DREBIHORALD IS E L 72720, R THEROME
X, KB~OEHBORA, HEDOLRK #%@&Hmb
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Uﬂﬂ&&@&i#“iLto%L%%E#%&éﬁh
WCix, WEBICLARNENRELR LD, TOBEEHIIE
%ﬁ%$¢%@ﬁ#@éoEﬁ%Z%%i@ﬁ@KEﬂ
XAHAEMAE L TW7zs, BEEROMmER, RER e
OB, REOTIINSA T34 UHBESNTBY 23Kk
WEOENDH DL IR EPLRY TOEIRIITE W
REEIZH B, BIE, FEMAEE 2 85 o EiiCH 72 Ic 8t
Pk & R FK B 2 BB Th D, P 24 SEED
SIS ORI & ) AKX OKEIZHK Z LGS
BFETH 5o

5) MHEEEDHE

FARII T In RO KHTIE, koo HEH 5
0.6 ~ 0.8m I HEFIRE D FRE SN TV 5, SHOH
BICXDVRFRELWIRMUIZ X 2 RE BB EL ST 72, B
EEORIER T 272012, oS mX B X Ot
WX TIERAIEE L OEOARELZHET 5 720 OBFEE D

A LSRR $213 5 (2012)

HE T B AV S S 7z A ORER, BRE IR
10cm 2D AREES L OB ORGP FEEL T D Z L

s Nz (Fig2d), $72, WEENNOBOWH A%
ELEBE IR (Fig2s), MO LI X 1) BHIEE |2

IS L WA EDFEE L TB Y, HRILKHE TIERE
EEOPKBEREDRIEIET LT a Sl Sz, K

Fig. 25 MWFRE O O A
Inflow of liquefied sands into an unglazed drain pipe

Fig.26 K—1) v 77— % M
Location of the points of the boring survey
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Fig.27 N & IRILOBIR (FEFH 1)

Relationship between N-value and liquefaction in Area 1
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W T, MK OBEREIZOWTIZ T RTHERT S
T CHEIBICIY A TWS (KR, 2011),

6) HEEECBRIEDREEDER

E g (2011) SAET S [E; MG v
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FEEIR LI #P (R % Fig26 127", K—
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ORERS, FKEPS 4~ 8mBEFTNES1~20
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SmEEFEF TN 1 ~ 2 DRVENPFAET L HETOMR
RILDBREDKE o7z ThbE, TR ORI
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ZFDORBNIBIEDOIE EATRK E WHE S E SR Fs A o)
RetE R N2 OFEEEASK X WER 2SS 5 L HEM S5,

b MIZEIEE (GRAEES 2)
I T AT L FAR A5 )7 LT B 3 2 K T T 5,

2011 4E5 1 H, 16 HIZHHA % %HE L 72, Fig.29 (27
AfEFT B L O LHE 2 #iPH % 7R3, Fig.30 |2 et
X% 7R3 Fig.30 20 5 a5 #i X i3 RIb g6 4 Hh i 1H
THEHHINET L2 Ebh b, 72, ZOHIXIZ
AL - il - RN A X & FAR S 1987 4 o0 T-2E IR
Fi B OB L WAL S - STh 5 5
(FTREH - &AL, 1988), [AI¥FHLIX o> 1 B HE R & W IRAL
RHLER F Al OVEEE 434G % Fig31 12773 (IWH, 2011),
Fig31 75, Z OMX TIZEREE 12m #EE £ THIRILItHT
WEED 1 LT OWIE, v MEIHFAEL, FERIIHIR
ILOT RSB VHIETH 2 Z e bh b, LT, 20
X TEAE L 7B I e E SOV TS 3 4,

1) KEOHE

Fig.29 |Z7R L 72 IRALHE 2 #iH O KR 45 13K H T &
D, ZOMHMIEE L Z20ha TH D, MEFHXOKHD
WARALDIRYL (MEFHF S 1) % Fig32 IR, ZOHX
ORHDOWIRILOFERIL, KPS EHAISHIRIL L, 1
WEIHDTL NI ETHDH, 5 A 1 HORAERE T,
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Fig.28 N fifi & ieiRIb OBtk (HiFH 2)

Relationship between N-value and liquefaction in Area 2

Fig. 29  §ArHh 7 & IR LS AR e HEBH

Surveyed sites and estimated areas of liquefaction

Fig. 30 X
Land condition map
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Fig. 31 H#EMT % o B#ER: & FofE (L, 2011)
Geological column and F, Value at Kono (Yamada, 2011)

Fig. 32 RBBIZHIRIL L 72K (b 1)
Large liquefaction of paddies (No.1)

RHNZ ARV S84 L 72 RS 25 2 D 0 JAN CHEBL L, 7K
kS EORE R IREZ 2 LT\, Fig33 I2KHD
WERDIRIT % 7R o RS O I I B L AR PR L BB X
7z (Fig33), HALRZHWEROMETH Y, [HF)
RIS & 0 8 SN RE 1om BEOMEIZH L T
W LHEEEIN D, 2O X)) B LA O MR Hh 3R
MR L7722 & id, #0274 0 GRS TR ba 54k
L 72 HEE & HORARIC & 2 MU AR O TE H ASB O CHiRv
LDTHo2Z ExHRIBT 5,
KHEHOEMIEE (b 2—2%8) OWIERN 2 FHET
5 DI TNz RIOIRI (WEFES4) %
Fig.34 |Z” T, KHOTOLIIHLF LY OWELTH
D, fELETFRIDXBPDZIZ VHETH 572,

2) HEKEOWE

FE X T, BRIGHEE A ORI - T2 5
FUCHEAKRBE DS ST %o HEKEE O IIMRE S L O

Fig. 33 (I L7oARIbA B & RT3 (M5 1)
Fossil wood and lump of clay on the surface of the liquefied sands (No.1)

Fig.34 ORI (HMsF5 4)
Test trench (No.4)

Fig. 35 WEEDCHLE L 7Kkl (M5 2)
Drainages Buried by liquefied sands (No.2)

Tkl (BHAROF) THhb. ZoPEKETIE, H
BOWRAIZ L D F lkm 12D 720, BEHOBA, HHE
OMEE % EDFE L7z S A 1 HOFFER: T TlE—#X
BIASERY 12 X DI L TB Y BAARLIRETH > 72
(Fig.35), 204, 6 A 15 A OFAR T, WIS Ik
FEAND2OHER SN TE Y, KT IZEN T2 500,
T BERE XA L T\ 72 (Fig.36) o oy b (M 255 3)
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Fig. 36 HEHOKEODIL (HriFF5 2)
Drainages after discharge of the sands (No.2)

Fig. 37 HokEsoEivAas (HiidEs 3)

Inclination of drainages (No.3)

THHRBEDOBEIARDIE L T 7zhs, okt &

D SEAKBEREIZ RS L T\ 72 (Fig37)s
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BEAARTIE, SEO MM UVER EETS) &
ZFOREDHAE L ORI RHRK 40cm R OB =N A L7
(Fig.38) . EERIIHABM A PR K E <L T T A AMIL
FTHAAEL TV, F72, ZOBEHS 10m (T LN
PR IZHh 2 218 TIE, L EBHBOMIZ M LER
& R B RIS A L Tz (Fig39) . b id,
FEEANAMXTRE LRy 7 A7 VN — b OEE LR
UM FE SN RO T AR S -7 12584 L
MR END 2L, COBRTIEERY 7 AH NN —
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DIRTX RO VUL EZ B

¢ WMFMAE, FRMA/, REE GAEERS 4
5,6)

ANEUIT & FIRRIN A& G b S AT 0 3 HhIX o8 SERD % 37
U770 AL 2011 4E 4 F 24 HIC T o720 BV
HUINZ ¥ 25/ BN 2R, ANEINEFIRRI oA
HMafEm L, AR EOFRITILE THAE L 72, ik

Fig.38 A VERIZHEA L-BE (ukFss)
A relative gap between the public lavatory and ground (No.5)

Fig. 39 IGOMEICIE L BKE (HaEs o)
A relative gap between the bridge and ground (No.6)
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Ko [19239.1] EFRENLFVWTLAT— 71X
HREXOBIHERILBERER T TH D (K, 2011),
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