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Epicenter distribution over 20km depth of earthquakes not less than Mw
1 in inland area of Iwate, Miyagi and the M-T figure in the aftershock

area of the 2008/6/14 Iwate Miyagi Nairiku earthquake (National
Research Institute for Earth Science and Disaster Prevention, 2008)
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Table 1 FEROKEBERIL (RMOKER, 2008)
The amount of damage with agriculture, forestry, fishery

(Ministry of Agriculture, Forestry and Fisheries, 2008)
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Places of investigation areas

Fig.3 #BUTICBUY 2 EESA (KRIT, 2008L 1)
Distribution of seismic intensity of the 2008/6/14 Iwate Miyagi Nairiku
earthquake (Drawn by data of Japan Meteorological Agency, 2008)

DRKMAEE, HAEE (WFihd 3Kaam) 258
WENTVDH, SHOMETIIYS=F2—F727T
4022cm/s? (3 A%, KiK-net, IWTH25) & Mg
DENRE RIMBESBH SN TS, LaL, Bl
AN ARERIEE L 100cm/s (3 & K, KiK-net,
IWTH25) & ZFOMBAEICHLAKE L Rve THUITEEE
OB HB L T b Snd (Figs, R
SFHEATFERT, 2008) o

=07, WEIIAREINEEE D R > 7o L LT 5 &

IS, BIR L VAL S BRI, &S 45km,
& 15km DR OFF CTREE 1 L Lo b OA% 441 IFE4E
LTw2 (6 H26HS5HRE ., ZOFATORERE
TSI S I TEES 10 E km 205 Skm F2
LT EEL R ERAPR SN HEHEHIRL T
HTEATIERE 572 b ODRKREE (7 =2F 2 —
K57, BESH (ARTEEM), 200846 H 14 H9
B 2045) 1F, BREREHTTREL TS (ABIT,
2008 5 B SERFFBAITZERT, 2008) o
SEOMEITE L CTE 2L, BENEL, WBLED
BUI A CIRF IR & REpEEEA B s -2 8 (k
T 7518 3866em/s2, IWTH25), KU, F/EMNS (B4 0.5
BUT) PEBLTEBY, BEERFRIZFIEREL R
Mol LW TH D,

I RAEHRE

BIE TR L 72 &9 ICAREIMAEE O 3 &1l K
2 B O IME, BT EMEIZ VD BIERO R R A
SALVE IS E WE L 22 o T B EIRHLAT T o B
1 (Figd, KiK-net, IWTH25) % B < ARFED RN SE
1372cny/s? (3 43 E ) b B2 U5 RS 3 o> — B SR A (Fig.4
IWTH26) CTEIMENTW5E, ZOHFIMIAEDERED
iR, MEEIRS HBEMEZ RN, 22 THRIOE
AR, KRS, RESEKFIRERXASETE T % RRIR
BT, REOERM CATIR—BIT BRI, bk 39 B 1.7



142 FAT TEABFFEIT R 58 200 %5 (2009)

. . . —~
O, O mz @ 1m0 -

Wm0 . l‘fou\; i3 *{,- IWTHE: 3‘
ius!':}tm ot -f’J}_ T
s - A i‘rfr

00BERT - SHABSE ¢ Voa &
* L e e :\ . ‘tf‘%'/‘s
& 5 Jﬂ;-ﬁhll‘ {‘ﬁ

PGA(gal)
L r e 1,000 LAk
D) ."IFI-H{ WYG0OT €30 = 700 - 1,000
] o < < R 400 - 100
3 SRR | (PN o O =
: W l 100 - 200
P e @ v~ g 50 - 100
Y M I S N 0- 50
- 1 \_. SASE A EeT v
\e\ :ﬁmz w~$5}:
WYGOE ‘-""n‘i'l}m YGO0T )
T et e ;
O;'N@ﬁmll_‘h_lr"'. _ ,_’ ° “::ti
~ ﬂﬂmm i 0
f;f‘ N I - —
H&‘-~1 N D
o) ke B T
e > 'hw:.m f;:'_n,r
Figd #HF - EHNBEMEORBEORKNEE Glooam) (FiSERHHEArZERT, 2008 ; KT, 2008% D)

Maximum acceleration at the 3 direction composition of KiK-net and K-net stations in the 2008/6/14 Iwate Miyagi Nairiku earthquake
(Drawn by data of National Research Institute for Earth Science and Disaster Prevention, 2008 & Japan Meteorological Agency, 2008 )
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The acceleration waveforms and the fourier spectra of KiK-net , IWTH25/ IWTH26 in the 2008/6/14 Iwate Miyagi Nairiku earthquake
(National Research Institute for Earth Science and Disaster Prevention, 2008; Aoi,et al, 2008 )
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The geological features in the damaged area by the 2008/6/14 Iwate Miyagi Nairiku earthquake
(National Institute of Advanced Industrial Science and Technology, 2008)
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Damage places of the Ohhara seki channel
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Sectional figures of the Ohhara seki channel

Fig.9 REHEMKE T N A VvIlO EoER (k) kﬁ%?ﬂsﬂ%m}ﬂ (Z’i) (Fig.7, OHb )

Collapse at the road over the outlet of the Ohhara seki downstream channel
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Fig.10 KJFIEFKEE T b > AOVHOOERR (72, Fia > 27 ) — MIH O,
T b rAVEO (GLE), TN AVEORSHEOIRE (HTF) (Fig.7, @)

Collapse on the outlet of the Ohhara seki downstream channel (left), the outlet of the Ohhara seki downstream channel
(upper right), Inside of the outlet of the Ohhara seki downstream channel (lower right)

Fig.11 REEHKEEORKE S L —F > 7 EAOEAIRI (75), FAKB~NOHEADR (),
LR > TH 6 FKBENOBOKKIL () (Fig.7, @Hur)

Fallen rocks on the gratings of the Ohhara seki channel (left), fallen rocks in the channel (center),

discharge to the channel from a temporary pump (right)
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Damage places of Shimo masaka channel
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A sectional figure of the Shimo masaka channel
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Fig.14 THEMKLS b VoS (Fr b v 2V ERBAKB~OEL (Figa2, O#ir)
T b AVvIOfE oL (Figa2, @#R) . 4 P> AV EBof s (Fig12, @)
Damages of Shimo-masaka channel tunnel No.1 (upper left :fallen rocks in the Shimo masaka upstream channel,
lower left :deposited soil at the outlet of the tunnel, right :slope collapse over the inlet of the tunnel)
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The sectional geological figure of slope collapse site over the inlet of the Shimo masaka channel tunnel No.1
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Fig16 THIFAK2%5 M A VAD O (£ (Fig12, @), i (G (Fig12, @)
The Inlet (left) /outlet (right) of Shimo-masaka channel tunnel No.2

Fig.17 TEWHK 3 5 b 2Vod (Ll by AVAY O EHOMBLTIC L 28% (Fig12, ©fbsk), LT :
b AVAY ORI EYE, AL M AVl (Fig12, @) B L EEoOMEOME (F2mig s

o), AT 0 b AVHIORHEO R OREE)
Damages of Shimo-masaka channel tunnel No.3 (upper left :bump caused by a subsidence over the inlet of the tunnel, lower left :
small collapse in the inlet of the channel, upper right :a subsidence over the outlet of the tunnel, lower right :a subsidence at the outlet

of the tunnel)
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Field investigations on Old Irrigation Facilities Damage near
the Epicenter of the lwate Miyagi Nairiku Earthquake in 2008

TSUNESUMI Naoto, MORI Takehisa, TANAKA Yoshikazu and TAKAKI Kyouji

Summary

The Iwate Miyagi Nairiku earthquake in 2008 caused many dameges to agricultural facilities. The hypocentral
region of this earthquake was shallow and the earthquake acceleration was high, especially in vertical direction around
the epicenter. But structural damages were relatively low to the large acceleration, because the velocity caused by the
earthquake was not so high to the acceleration for the superior high frequency components in the earthquake wave form.
Therefore, full or half structural damaged houses were only about 0.2% (162 houses) of the whole number in Oushu city
(Iwate prefecture) and Kurihara city (Miyagi prefecture) with an intensity of 6 plus on the Japanese seven-stage seismic
scale. Also, structural damages of agricultural facilities were few and most of the facilities damages were indirectly
caused by slope collapse, land slide, land subsidence, surface crack. These damages were remarkable in old irrigation
channels, tunnels on riverside steep slopes.

This situation of low structual damages was almost fit to the structural large damage standard from the maximum
acceleration ,velocity for an earthquake proposed by Kawase in 1998. Our investigation results supported this standard
also in old agricultural facilities, although the maximum velocity for the earthquake was near the lower limit of the
structural large damage. But this standard is not able to cover geological damages and indirect structural damages caused
by geological damages like slope collapse, land slide, subsidence, and so on. Therefore, it is important for risk analysis
that geological and geographycal risk assessment should be considered as well as assessments from structural fatigue,
earthquake acceleration, earthquake velocity.

Keywords : earthquake, field investigation, rehabilitation, disaster, tunnel, channel, headworks



