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Damage of treatment facilities and pump facilities

 Treatment facilities

- Functionally stopped : 48

- Physically affected :      63

- Impossible for survey :   9

 Pump facilities

- Functionally stopped : 78

- Physically affected :      30

- Impossible for survey :   1

Source data by MLIT
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Damage of sewer pipes and manholes

 Ibaraki pref
- Lengths affected 

: 208km/9,679km    
- Manholes : 4,727
 Chiba pref
- Lengths affected 

: 81km/9,260km    
- Manholes : 1,805
 Tokyo met. gov
- Lengths affected 

: 27km/15,793km    
- Manholes : 212

 Iwate pref
- Lengths affected : 24km/3,709km    
- Manholes : 248
Miyagi pref
- Lengths affected : 423km/9,702km    
- Manholes : 11,076
 Fukushima pref
- Lengths affected : 181km/5,073km    
- Manholes : 3,397



Damage due to seismic excitations and induced 
liquefaction                  - courtesy of Urayasu city

 Approximate No as of June 1st
- Lengths affected : 24km/290km
(sewage pipes)    

- Manholes : 
10cm higher uplifted : 120/6000
Shear failures : 190/6000

Affected areas due to liquefaction

Major damage of roads 

Middle damage of roads 

Minor damage of roads 
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Damage due to tsunami 
wave loads                 

- at Sendai city
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Physical damage of No.3 pump house due to 
tsunami wave loads at Minami Gamo treatment 
facility

Deformation of 1m or more in 

out-of-plane at the RC wall 

 Structural failure modes by 

inundation depth of about 8m to 9m  



Physical damage in the No.3 pump house by 8m 
to 9m inundation from the ground level at 
Minami Gamo treatment facility

1st floor

 Physical and functional failure modes of 

mechanical systems

2nd floor



Summary

 Damage induced by ground shakings and liquefaction

 Damage induced by tsunami wave loads

The framework on seismic and tsunami resistant 

management for wastewater utilities should be rebuilt.

e.g. Special committee at MLIT (Chair: Prof. Hamada)


