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1. Purpose of Research
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1. Purpose of Research

® Sustainable Sewerage Project

» Preventive maintenance
» Quantitative survey

» Non-destructive and non-excavation survey

¥

The Impact Elastic-wave Inspection Method Survey
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1. Purpose of Research

® What is the Impact Elastic-wave Inspection
Method Survey (IEIM Survey) ?

» New evaluation method

» Quantitatively grasp the remaining strength
» By applying a light impact to the pipe

» For Hume pipe
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1. Purpose of Research

® Principle of the IEIM Surve

[ Video Camera Survey [ IEIM Survey]

Video | propagation of vibration
camera
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Visual information
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1. Purpose of Research
® Principle of the IEIM Survey
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1. Purpose of Research
® Principle of the IEIM Survey
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1. Purpose of Research

® Survey Demonstration on the Ground

Not Deteriorated Pipe Deteriorated Pipe
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1. Purpose of Research

® Formulate a Long-Term Restoration Plan

» Using the IEIM survey

» Life estimation of aged pipes
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2. Research Content

® |mplementation of Survey
® Arrangement and Consideration of Survey Results
® Estimation of Target Durable Life of Existing Pipes

® Formulation of a Long-Term Restoration Plan

e
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3. Results of Research
® |mplementation of Survey
» No biasing of the laying conditions
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3. Results of Research

® |Implementation of Survey
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» Combination of video camera and IEIM survey

IEIM Survey

Video
Camera
Survey
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3. Results of Research
® Arrangement and Consideration of Survey Results
» |EIM survey can find flaw that video camera can't
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3. Results of Research
® Estimation of target durable life of existing pipes

> 1 %Jsing Weibull distribution approximation
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Target durable life
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3. Results of Research
® Formulation of a long-term restoration plan
> Classification of blocks

%\\ ’
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3. Results of Research

® Formulation of a long-term restoration plan
» Setting the priority of blocks
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3. Results of Research
® Formulation of a long-term restoration plan
» Setting the priority of blocks

(1)Probability of (2)Damage Scale
Block Occurrence
Ratio of Urgency Population Density
| and Il rank (persons/ha) rank] (1)x(2)

Block 8 12.8% 8 159.5 1] 20.37
Block 1 20.6% 1 69.8 5] 14.40
ﬁ@jg_gw@m{ - 18.4% 3 7 7 70.6 3] 13.01
Bock2s | oswluEe 39.3| 15| 0.30| 26
Block 22 5.1%| 22 4.4| 28| :
Block 27 0.6%| 28 29.9| 18] o0.18] 28

Research Towards a Long-Term Restoration Plan for Sewage Pipes / 16 2

Hiroaki Nishisaka / 16 May 2018



6th EWA / JSWA / WEF Joint Conference
,»The Resilience of the Water Sector* e: ; ter Environment
15-18 May 2018, Munich, Germany Federatlon

EUROPEAN WATER ASSOCIATION the water quality people®

3. Results of Research

® Formulation of a long-term restoration plan
» Setting the scenario

10yrs 74 yrs
i Restoration period 1 | .. RESIELeln
---------- period 2
o @ o >
Start of Current (2028) End of restoration period 1
development (2018) Start of restoration period 2
(19695) (2102)

Research Towards a Long-Term Restoration Plan for Sewage Pipes / 17 1
Hiroaki Nishisaka / 16 May 2018



ter Environment
Federatlon

EUROPEAN WATER ASSOCIATION the water quality people®

3. Results of Research
® Formulation of a long-term restoration plan

» Recommended scenario
50.000 Laying and restoration length by year
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3. Results of Research
® Formulation of a long-term restoration plan

» Recommended scenario
Urgency ratio by year
-
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3. Results of Research
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® Formulation of a long-term restoration plan

» Premise of planning

1styear 2"d year 31d year
[ Survey J =) [ Design ] =) [ Restoration ]
Surpassed The object of design and
30 years or .
restoration is the urgency | and Il.
more
Research Towards a Long-Term Restoration Plan for Sewage Pipes / 20 |5

Hiroaki Nishisaka / 16 May 2018



6th EWA / JSWA / WEF Joint Conference
»The Resilience of the Water Sector* @

15-18 May 2018, Munich, Germany

ter Environment
Federatlon

EUROPEAN WATER ASSOCIATION the water quality people”

3. Results of Research

® Formulation of a long-term restoration plan
Image showing the project cost by year

< Restoration period 1 Restoration period 2

<

Project Cost

2015 2025 2035 2045 2055 2065 2075 2085 2095 2105 2115
I Restoration M Design M Survey

e
Research Towards a Long-Term Restoration Plan for Sewage Pipes /

. i 21 22
Hiroaki Nishisaka / 16 May 2018



6th EWA / JSWA / WEF Joint Conference
»The Resilience of the Water Sector*
15-18 May 2018, Munich, Germany

Water Environment

@ S Federatlon

EUROPEAN WATER ASSOCIATION the water quality people®

4. Conclusion

® | used the Impact Elastic-wave Inspection Method
Survey. (IEIM Survey)

® |EIM survey can find flaw that video camera can't.

® From the survey results, | set the target durable life
using Welbull distribution approximation.

® From the survey results, | set the long-term
recommended restoration plan.
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Vielen Dank fur lhre Aufmerksamkeit.
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