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Conditions of damage investigation points
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Collapse of the paddy field slope
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A view of paddy field in Kamikatagai area
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Cross section of the canals
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No.1 main canal (Along the front of SANYO Electric Co,Ltd)

AT 52058 (2006)

WMEINE, ABERTHEITI2006664 BICRTFET
H5, BIHTEDOHEEPhoto 10~11ITRT,

Photo 9 IRz L AEAEIH
Urgent repair of canals used struts
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Restoration works
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Restoration works with steel sheet piles
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Sand gushing in the near Chiya waterway
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Stripping of concrete at a joint of canal

4 BIRETEYH O RUREHESE ElS)

MR HIKE, B D KAE &G O R OF RN
ERBRILNS/KHAMEICMET 2, Bl S OEEHI
FI10km, #EMEEII6H THok. TOMKTIE, K
BZT TR, Bl - BEHGRSMITREREEN
FEE Uz, BENEFLERRO—DIE, HEANOKEA
THIREDREIFICAE U I EicdH D, Bl (2004)
DFRTHEIREOFEHE & ZOMIKITRIT S - Jg
R DR RIE T2 EnTN BT S,

Fig.8Ix &7 BiCBiiE T 2 XNEITIC B 5 R
RZRY GERMl (2004)), HEERED 5 IR
RERADRF & /250 BIIHETER L, FHRH

(2004) 13, Ak, LEIBERERICAIFAE LSBT
H5ZOMXTHRIMEPFEE L 201, R O/KETE
KICWFERIATHhN, TOEDELMEIELTHNLS
N OEENRERETH S RN T W3S, EH50DH
BIZBWTH, RO ZMHEE L2, Tz, oM
OHEOZSR, K EOREITEHEOKMIC LTS &
HEMIELL, ZOEBENT, BHRORIUIEE
HRENEEZOSND, ETEHROIRICR > TED
EE17TEREDEMOKE, AEMRICHEETSEE
3515 L DPEEIOKHT, RERENIREELTES
T, KEEESOE - BERRITTEEETH - .

"

R| tEE | N
(m) 20,40
5 NG NV
4 ERay
6..

8 e <
10+

12+

144

Fig.8 KFFEITIZHT 25 2 EAREER, 2004)
Geological column in Ookawahara town
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Photo 14 HIFHE ORI
A view of Iwano area

Photo 15 HE/KEEDE IR
Restoration of drainage canals
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Schematic diagram of displacements of drainage canal

Deposit influx into drainage canals
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Bending failure of sidewall(BF1000)
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Bending failure of invert
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Cracks on the farm load due to settlement



WY B - BHET - MREEE— - HERBE  EAR16AE(2004E )RR PRI L B BEERKIE O E 55

e

Photo 20 N> F 77U 21— LDHEIETHE
Restoration of bench flume canals
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Photo 21  ELDHEL F O /KEEWITHE

‘A picture of the cross section of canal during removal

Photo 22 /KEEDEIIA A
Inclining of sidewall

Photo 23 YIRICXBHERAEIR
Urgent repair of canals with sturts

Photo 24 L#IZ L DEEIEIH
Urgent repair of canals with soilbags
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Photo 25 7 — AKX BEKER
Restoration works with concrete flume canals
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Photo 26 #RAR/KEE DBEGER)
Inclining of steel sheet pail canals(Fukasawa)

Photo 27 #iRAR/KEE DIBEEEH)
Inclining of steel sheet pail canals(Hanai)
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Fig.10 HRIKEE OHE
Schematic diagram of damage of steel sheet pile canal
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Figdl SRESRIERIRRGER, 2004)
Geological column at Yoita High School



EE B MBS - MEE— - R SRR 6E(2004E )RR BRI & B BRI KER O HE 57

Photo 28IC# KM AR A LB HEE/RT, FHAERS
TIEHEMEBEMITRT LTV, B h-/KEDE
I, BF - SrEMERERUL, RV TE -
BEGRICHENRELE I EAEA, WREBDOR
ERFEREICINL, KEHEXOFRDOE, X2FT
U a—APKBEOWT, HE, HHERERULBOHRA
TholEfiEIN TS, BMIFRERSTE, £<0
KT TIERISR T L TWAED, SAmER®RS D
HONEFEIEL 2, Photo 2933R LA A L 724K
ERT, Photo 30131 > /N— RSBV REE L 7= HTHE
OEERRERT, BT, BELET N— NS
#HREL, A N—= MBI HZICa ) — TR
EINTWi, ZOK, EEEHETH - 2R ORI ER
HAEh T (Photo 31).

Photo 29 HHEDIMEE
Drainage canals buried by deposits

Photo 28 #ith BHIK
A view of Shinnakajima area Bending failure of invert
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Fig.12 /KEOHKER &BEORE
Relationship between damages of canals and their factors due to earthquake
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Photo 31 #HEOHEIHKE
Restoration of drainage canals
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Damages of Irrigation and Drainage Canals due to
the Mid Niigata Prefecture Earthquake in 2004

ASANO Isamu, KOHGO Yuji, HAYASHIDA Yoichi and INOUE Keisuke

Summary

More than 4,000 places in irrigation and drainage canals were subjected light and heavy damages due to 2004 Mid
Niigata Prefecture Earthquake. Some places, which were located within 4 — 30 km far from the epicenter of the main
earthquake, were surveyed. The damages typically seen were as follows: (1) Some canales were subjected to heavy
damages due to large ground displacements that may raise from liquefactions, (2) Bending failures of concrete flumes
could be sometimes seen, (3) Strips of concretes were occurred at some joints of canales, (4) A steel sheet pile canal,
which was located more than 20 km far from the epicenter, was subjected to serious damages due to buckling, and (5)
In most of damaged places, irrigation and drainage functions were restored in several weeks by emergency measure-
ments. It found from this field survey that the canals had generally a high earthquake resistance performance.

Keywords : earthquake, field survey, irrigation and drainage canals, damages of canals due to earthquakes



