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Locations of canal damage investigations
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Table 100000000
Conditions at investigation locations
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Drainage canal dammed by slope collapse
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Fig3 00000000000 00O0OO
Use of corrugated pipe for urgent canal repair

Fig4 0000000000 O0OOO
Crack in a concrete water stop
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Stripping of concrete at a sidewall joint in a canal
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Fig6 0000000000000000000000 Cracking on an embankment at head works

Stripping of concrete and dislodging of a water stop at a canal
joint
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FigouOoUoUoooooooooood
Crack in concrete canal retaining wall

Fig7 00000000 DOOOOOOO
Tilting and damage to a building frame at a canal joint
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Fig110 OO0 O0oOoOoooooooooo
Raised hump in floor of concrete canal retaining wall

Fig.120LO0 00000000000 00D0O0OO
Stripping of concrete in L-type canal

Fig. 130 0 0O0oOooooooooooooog
Breakage and collapse of concrete blocks lining a canal
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Bending, cracking, and tilting of floor of concrete blocks lining
a canal
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Fig.150 0 0000000000000 0O00
Expansion at a joint in a drainage flume
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Offsetting of the joint of a drainage flume
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Fig.l700 0000000000000 O0OO
Protrusion of the inflow tube at a drainage flume
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Protrusion of a bench flume at a diversion device
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Stripping of concrete on the inside of a canal joint
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Stripping of concrete and exposure of reinforcing on the outer
side of a canal joint
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Damage to a diversion device by movement of the building
frame
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Stripping of concrete at a canal joint



9 00000000000 2080 0020080

L
Fig230 0o0Oooooooooo
Collapse of sliding timber at a canal joint
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Repeated breakage of concrete and collapse of water stops at

successive canal joints
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Concrete breakage and collapse exposing reinforcing at a canal joint
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Damage to concrete blocks in the wall lining a canal
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Broken fragments from a concrete block wall lining falling into
a canal
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Stripping of concrete and collapse of a water stop at a canal joint
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Breakage and collapse of concrete blocks lining a canal

Fig30UOOOoOooooooooooooo
Crack in canal floor and damage to concrete blocks lining the
canal
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Crack in a water stop at the crest of a canal
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Damage to concrete in sidewall joints and floor of a canal
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Breakage and collapse of fence boards of a drainage canal
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Damage to guard pile of a concrete drainage canal
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Warping and cracking of a canal wall Fig.380 00 0000000000000000
Deformation of a canal by sideways pressure from upslope soil
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Fig37z0000oooooooo Damage to diversion device by projection of box-type canal
Expansion of joints between concrete blocks into the device
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Deformation of the side wall of a drainage flume by sideways

pressure of soils from the upslope direction
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Expansion of a joint in a drainage flume
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Damage to a diversion device by sideways pressure from the
upslope direction
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Tilting of a drainage canal
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Cracking at a weep hole in a cast-in-place concrete canal

Fig4d6 00O DOD0O0O0OO0OODODOOOOODOOO
oooo
A suspended bench flume after subsidence under a canal
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Cracking in the sidewalls of a culvert

Deformation of a sidewall bench flume
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Cracking and deformation of earth retaining walls beside a

Damage to a diversion device
canal
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Uplift of a canal building frame
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Stripping of concrete at a canal joint
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Investigation of damage to irrigation and drainage canals during
the Niigataken Chuetsu-oki Earthquake in 2007

MORI Takehisa, MORI Mitsuhiro, TOKASHIKI Masaru, NAKAYA Tetsuo,
MASUKAWA Susumu and TAGASHIRA Hidekazu

Summary

There were 277 reported instances of damage to irrigation and drainage canals during the Niigataken Chuetsu-oki
Earthquake in 2007. The damage was extensive in Kashiwazaki City in the Niigata Prefecture, where field
investigations were carried out in July 2007 immediately after the earthquake, and three months after the earthquake
in October 2007. Typical damage observed was: (1) damage at the joints of cast-in-place concrete-lined canals, (2)
breakage and collapse of concrete blocks lining canals, (3) breakage and collapse of fence boards in drainage canals,
(4) tilting of building frames in concrete secondary drainage flumes, (5) sideways deformation of channel walls from
pressure of upslope fill, and (6) damage to incidental structures such as diversion devices. The countermeasure work
identified in this field investigation will form the basis for future damage reduction measures.

Keywords : earthquake damage, irrigation and drainage canals, field investigation, Niigataken Chuetsu-oki
Earthquake in 2007



