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ACECC TC28 
Session of CECAR9
on 21st , Sep 2022

プレゼンターのノート
プレゼンテーションのノート
It’s about time 
let’s get started, shall we?

Good morning good afternoon and good evening everyone.
Thank you for joining ACECC T28, Technical Committee (TC) on Application of Monitoring Technology for Infrastructure Maintenance

My name is Masaaki Nakano from JSCE, secretary of ACECC TC28. 

It’s great to have many members from ACECC members countries on this TC. 

Let us start now.
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Introduction of TC28

Technical Committee (TC) on
Application of Monitoring Technology for 
Infrastructure Maintenance

プレゼンターのノート
プレゼンテーションのノート
In case for those who is the very first time to join TC-28meeting, I will give a brief introduvtion of TC28

TC-28 was established as the 28th technichal committee of ACECC in last September 
Theme of this TC is 
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プレゼンターのノート
プレゼンテーションのノート

The chair of this committee is Professor Yamaguchi, Kyushu Institute of Technology
Secretary is myself 

I am working for Nippon Koei Co.,LTD, which is an engineering consultant company in Japan.
General Manager, Center for Advanced Research in R&D Center,

Vice secretay is Mr Goda who is my team in my company. 
He is  not only a bridge engineer but also strong in AI, optimization and so on. 



though most of my recent days are for management of organization.
My research interests have been fracture mechanics on Concrete structures and  Quantitative evaluation of resilience in various fields.
And of course Infrastructure Maintenance
It’s nice to meet you.
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We have 14 representatives from 9 ACECC societies 
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プレゼンテーションのノート
Then, JSCE a national supporting committee in JSCE to support TC activities.

Today Dr.Miyamura of Fukuyama Consuutants CO.LtD
 will present his experiences on Infra-monitoring.
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• Infrastructure is critical for economic prosperity, economic growth and sustainable 
development. While many countries invest heavily in infrastructure construction, much 
less attention has been paid to maintenance work, which could generate a serious 
bottleneck to economic growth and public services in the long run.

• Utilizing new technologies for systematic infrastructure management is essential for 
both preventing accident and minimizing life-cycle-cost.

Air-borne salt from sea Deteriorated beam

プレゼンターのノート
プレゼンテーションのノート
Here is the background to establish TC28.

for systematic infrastructure management, Utilizing new technologies has very important role. They could contribute both preventing accident and minimizing life-cycle-cost
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• Civil Infrastructures have been constructed across the Asian region;  however, 
maintenance has already become a big issue.

• Although a lot of monitoring technologies and products are developed, the 
administrators are struggling to choose technologies since the practical specifications 
are not standardized. 

• The TC is to prepare the guidelines on the scheme for the maintenance of infrastructure; 
by making good use of monitoring technology, the maintenance work would be made 
sophisticated and efficient.

プレゼンターのノート
プレゼンテーションのノート
Today across the Asian region, maintenance has already become a big issue





おまけ
In Japan, Inspection and diagnosis of many infrastructures are stipulated by visual inspection once every five years. 
However, there are many issues regarding universality, appropriateness of diagnosis, cost, efficiency, etc., 
The risk exists on that the results may change due to the technical skill or judgment of the inspector, close visual inspection requires a lot of time and cost.
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• [Draft of Recommendations for Utilization of Monitoring Technology in Japan](JSCE) was 
published in June

• The TC will share the contents and discuss developing and reconstructing as the ACECC 
guidelines.

Table of Contents of JSCE Recommendations
Chapter 1 General
Chapter 2 Monitoring of Concrete Decks
Chapter 3 Monitoring of Concrete Beams
Chapter 4 Monitoring of Steel beams
Chapter 5 Monitoring in Salt Environments
Chapter 6 Monitoring of Bridge Piers and Foundations
Chapter 7 Monitoring of Embankment and Cutting Slopes
Chapter 8 Acquisition of Monitoring Data
Chapter 9 Storage and Utilization of Data

プレゼンターのノート
プレゼンテーションのノート
In the proposals, I referred the JSCE Recommendations (Draft) which JSCE has published in last June.
Ow we started translating it for the use of the TC

The TC will share the contents and discuss developing and reconstructing as the ACECC guidelines.
Table of contents of JSCE recommendations are  shown here. It is basically for road structures mainly about bridges, 

If you have other guidelines or regulations in your country, of course you can share them to us.

We will need to discuss on how deep and wide the ACECC guideline will cover anyway.
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Chapter 1  General
1.1 Scope of application

The Recommendations for Utilization of Monitoring Technology (hereafter referred to as "these 
Recommendations") apply to monitoring of road structures.

1.2 Objective of Monitoring
(1) Maintenance of structures is implemented in a basic cycle of [inspection→diagnosis → countermeasure 
(repair→ strengthening, etc.) → record]. To utilize monitoring within the maintenance cycle, it is important that 
the purpose of implementing it within the maintenance cycle is clarified, as follows.

[1]Monitoring to assist inspection
[2]Monitoring to assist diagnosis
[3]Monitoring to check the effect of repair and strengthening
[4]Monitoring to assist emergency response

(2)Monitoring is implemented after more specifically clarifying the purpose, in accordance with the type of 
structure, form of defects, environmental conditions, etc., in accordance with the maintenance policy of the 
administrator of the structure．

プレゼンターのノート
プレゼンテーションのノート
I will share a little about Chapter 1 of JSCE recommendations,
Chapter 1 gives general issues on  Monitoring Technologies
1.1 shows Scope of application
1.2 shows objective of Monitoring JSCE summarized

Monitoring is the action of periodically (or continuously) acquiring data, and, by comparing this data to determine the occurrence and progress of defects associated with the passage of time. 
Inspection and diagnosis of structures is basically performed by periodic close visual inspection once every five years in Japan.
However, there are many issues regarding universality, appropriateness of diagnosis, cost, efficiency, etc., such as the risk that the results may change due to the person performing the inspection changing every time or due to the technical skill or judgment of the inspector, close visual inspection requires a lot of time and cost, and the same inspection is performed at locations that are clearly sound. 
In recent years environments that enable highly accurate information have been developed as a result of progress in sensor technology, so some of these issues regarding inspection and diagnosis could be resolved by introducing monitoring to the work of maintenance.
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Monitoring to assist 
emergency response 
[improvement of efficiency, 
rationality, and safety]

Monitoring the effect of 
repair and strengthening 
[evaluation of safety]

Monitoring to assist inspection
[reduction of inspection cost]

Monitoring to assist diagnosis 
[improvement of reliability of 
inspection and diagnosis]

Inspection

Recording Diagnosis

Measures 
(repair, 

reinforcement)

Maintenance Cycle of Infrastructures

プレゼンターのノート
プレゼンテーションのノート
Montoring itself means wide range 
In JSCE recommendations, monitoring is implemented according to the purpose of the maintenance cycle of infrastructures.

Here is the basic maintenance cycle of infrastructure.

[1] Monitoring to assist inspection
This is monitoring to identify locations where there is a defects by installing sensors, etc., on the structure, and periodically (continuously) measuring changes in the structure such as Natural frequency, displacement, strain and so on. It basically for reduction of inspection cost

[2] Monitoring to assist diagnosis
This is monitoring to obtain the information necessary for diagnosis of structural resistance to evaluate its integrity
Together with visual and other inspection results, this monitoring data can contribute to improving the reliability of inspection or diagnosis work

[3] Monitoring to check the results of repair or strengthening
when a structure has deteriorated or has been damaged in a disaster., Repair and reinforcement are carried out 
However, it is important to check the effect of them, 
Monitoring to determine a structure that has been repaired or strengthened has degraded again and monitoring to obtain information necessary for evaluation of the performance after repair and strengthening is also included in this classification.

[4] Monitoring to assist emergency response
Apart from normal inspection, if a disaster such as an earthquake has occurred, it is necessary to promptly determine the state of damage to the structure. 
Monitoring using sensors installed on the structure in advance is used for emergency response which is for improvement of efficiency, rationality, and safety




Monitoring to assist inspection which is for reduction of inspection cost
Monitoring to assist diagnosis which is for  improvement of reliability of inspection and diagnosis
Monitoring the effect of repair and strengthening
Monitoring to assist emergency response which is for improvement of efficiency, rationality, and safety
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Objective of 
monitoring Administrator’s needs Specific objectives

[1]To assist inspection

To reduce oversight of degradation during 
normal inspection

To determine locations where some kinds of defects has 
occurred.

To reduce the area of periodic inspection 
and the time and cost of inspection.

To determine the range that has integrity or the range 
that needs to be monitored.

[2]To assist diagnosis

To prevent progression of degradation by 
implementing preventive maintenance

To obtain the information to decide whether
implementing preventive maintenance is needed.

To determine the order of priority of 
measures. To acquire and compare quantitative data.

To improve the accuracy of evaluation of 
integrity.

To acquire qualitative and quantitative data for evaluation 
of integrity.

To maintain the state of service

To check whether the status where traffic restrictions or 
traffic closure should be imposed has been reached.
To check the status while countermeasures such as 
repair or strengthening are being taken.

[3]To check the 
results of repair or 
strengthening

To check the validity of countermeasures To check the effects and sustainability of 
countermeasures.

[4]To assist 
emergency response

To rapidly determine locations where it is 
dangerous to pass. To identify locations where danger such a bridge collapse 

can be anticipated.
To shorten the time to open traffic.

プレゼンターのノート
プレゼンテーションのノート
The objectives of monitoring as mentioned, this can be illustrated with specific objectives of monitoring in response to typical administrators’ needs, as shown in this table
.
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※ 災害などのタイミングで計測する

a)短期的 b)断続的 c)日常的 d)事後的

定期点検 定期点検 補修災害

1) 変状の進行監視

3) データの継続確認による

異常検知

4) 近接目視困難箇所の確認

5) 災害時の変状箇所の早期

把握

定期点検

2) 健全性を評価するための

情報収集

7) 補修・補強前後の効果確認

6) 劣化因子の把握(寿命予測)

任意のタイミングで計測Measure at any time

Measure at the time of a disaster, etc.

a) Short-term b) 
Intermittent c) Daily d) After the 

fact

Periodic 
inspection

Periodic 
inspection

Periodic 
inspection RepairDamage

1) Monitoring the progression of 
deformation

2) Acquisition of data for evaluation of 
integrity

3) Detection of faults by intermittently 
checking the data

4) Checking locations where close visual 
inspection is difficult

5) Rapid determination of locations of 
defects due to a disaster

6) Determination of the factors causing 
degradation (lifetime prediction)

7) Checking the effect before and after 
repair and reinforcement

プレゼンターのノート
プレゼンテーションのノート
This illustrates the Concept of implementation of monitoring.　It summarizes the cases where monitoring is introduced in accordance with the situation in maintenance

Monitoring employed after a defects has been confirmed
When a defects of a structure is confirmed in normal inspection, it is effective to perform monitoring to acquire the information necessary for diagnosis or to monitor the progress of the defects.
 A typical example is monitoring to continuously measure displacement when chloride damage and fatigue damage. Also When cracks of concrete or spalling become visible, monitoring the natural frequencies and vibration mode using accelerometers is effective, since there is concern regarding reduction in stiffness

・Monitoring for early detection defects of structures
With normal inspection, the area that can be inspected by close visualization is limited, so in some cases the detection of defects delayed by the timing of the inspection cycle. This can be supplemented by using monitoring to achieve more advanced and efficient maintenance.

Monitoring to predict degradation
When degradation is predicted, planning is performed to determine the factors causing degradation, predict the lifespan, determine the timing for implementing preventive maintenance measures, etc. An example of this is where the amount of airborne salt is measured to assess the risk of salt damage.

 Monitoring to check the effect of repair and strengthening
When the preventive maintenance during maintenance of a structure is caried out,  it is effective to monitor the status and behavior of the structure to check whether the effect of repair and reinforcement is being worked as expected in design. This monitoring could utilize to review the prediction of degradation or improve the methods of repair and strengthening

Though these are just a very brief introduction of JSCE recommendations, it includes pretty much about what monitoring the infrastructure should be
As I mentioned before, Atfter translating JSCE recommendations, 
The TC will share the contents and discuss developing and reconstructing as the ACECC guidelines.
If you are interested in the topics, please let us know and keep in touch.

Especially, We have no representatives from India, Indenesia, mongol,Nepal,Myanmar, Russia yet.
So please contact us
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Thank you for your kind attention!
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