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(Purpose)
Large-scale earthquakes such as the Noto Hanto Earthquake (March
2007) and the Niigata-ken Chuetsu-oki Earthquake resulted in serious
damage to sewer facilities. This survey aims to examine the technical
aspects of earthquake countermeasures and the most desirable way to
guarantee the continued availability of functions performed by sewers
(BCP* for sewers), extracting new issues to be addressed and
investigating the most desirable future earthquake countermeasures for
sewers.
* BCP (Business Continuity Plan): In a general sense, this term refers to
a set of measures to be undertaken to ensure that the company will not
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suspend important business or operations even if it suffers damage as a
(Noto Hanto Earthquake)
result of a disaster or accident or that the company will resume business
or operations within as short a time as possible in the event of an interruption.

(Results)
(1) Investigation into the effects of liquefaction prevention measures applied to a backfilled area
In November 2004, the Sewer Earthquake Countermeasure Technology Review Committee presented the Urgent
Proposal for Full-scale Restoration of Pipeline Facilities. This proposal gives three different liquefaction prevention
measures: ①compaction of backfill soil (degree of compaction of 90% or more), ② backfilling with crushed stone,
and ③ solidification of backfill soil. Of the three, ① and ③ were employed for disaster recovery and new
construction works by Niigata Prefecture, and the degree of damage was assessed and the effectiveness of their
implementation investigated. The results of the investigation are shown in Table 1.

Table 1. Results of investigation into effectiveness of liquefaction prevention measures
in backfilled areas

Liquefaction
prevention measure

Survey and investigation
results

Evaluation of implementation effectiveness

① Compaction of
backfill soil

• According to a field
survey, no damage occurred
at places with a degree of
compaction of 90% or more.

• Because this measure was confirmed to as being
effective, it will continue to be used.

③ Solidification of
backfill soil

• No damage occurred
except for in a very small
area. Even if damaged was
sustained, the flow-down
function was ensured.

• The effectiveness of implementing this measure
was confirmed. In the affected area, a field survey
found a high groundwater level, much seepage
water, and other peculiar conditions. Thus, it is
necessary to pay attention to the influence of these
phenomena as considerations in selecting and
implementing countermeasures.

(2) Investigation of damage to pipe jacking installation section
In the Noto Hanto Earthquake and the Chuetsu-oki Earthquake, sags, circumferential cracks and other kinds of
damage occurred in the pipeline in the pipe jacking installation section, but these were not seen in the Chuetsu
Earthquake (October 2004). From the ground data, material on the degree of damage to roads, and data on ground
surface displacement observed by an aerial survey and the like that we compiled, we were able to infer that the
damage was attributable mainly to ground deformation. A detailed analysis of the damage was performed, which
confirmed that half of the circumferential cracks occurred near the joint between a manhole and a pipe. This
suggests that an effective means of preventing damage to existing manholes is to implement countermeasures at the
joint, such as installing a flexible coupling.
(3) Investigation into manhole protrusion
In both the Noto Hanto Earthquake and Chuetsu-oki Earthquake, slight damage could be seen in a very small part
of the area where backfill soil liquefaction prevention measures had been implemented. In areas where no such
measures had been implemented, however, the level of protrusion was the same as that experienced in past
earthquakes. This suggests that an effective means of preventing damage to manholes installed in future is to apply
the liquefaction prevention measure put forward in the Urgent Proposal. Implementation of the manhole protrusion
prevention measure now under investigation is believed to be the most effective means of preventing damage to
existing manholes.

(4) Investigation into the most desirable way to guarantee the continued availability of functions performed by
sewers even in the event of a large-scale earthquake (BCP for sewers)
We surveyed the actions taken by affected local governments before and after the earthquake occurred and the
actions taken by lifeline operators to guarantee continued availability of sewer functions and, with reference to
these, conducted an investigation focusing on the characteristics of sewers as a lifeline. As a result, we were able to
extract issues that require attention to ensure ongoing functionality. These include the selection of functions that
must be guaranteed even if damage is suffered; the setting of target times, means of response, and the extent of
response; clarification of the concept of priority; and coordination with other lifelines. We defined the basic
concepts for each of these.
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