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-3D radar 
-Multi scale analysis 
-Data assimilation 
-Survival analysis 
-Durable bridge decks 

-Water jet machines 
-Water proof materials 
-Surface finishers 
-Water absorption tests 
-Quality control systems 

-Trial operations 
-Lengthen the track record 
  

Cutting edge technologies for the maintenance of road infrastructures 

Standardization 
Standard, 
Guideline 

Widespread 
use of 
technologies 

Maintenance system for road infrastructures 
-Asset management 
-Bidding & Contract system 
-Kaizen cycle 

-Education 
-Analysis 
-Database 

- Trial operations 
- Lengthen the track record Widespread throughout 

Japan 

Implementation at home and abroad 

International hubs in Asia 

Exportation of SIP technologies 

（Shutoko, NEXCO,  
  National road） 

（Hanshin expressway,  
  Municipalities） 

～2015 2016

Thailand

Vietnam

Myanmar

Cambodia

Seminar 

-SIP office 
was opened

Seminar Educational tour

Inspection Monitoring

Seminar, Inspection demonstration

Lectures about 
the maintenance 

in University

Translation of 
Japanese 
standards

Inspection

Bridge database

(Hokkaido Univ., Tokyo Univ.) 

① International networking ② Infra report, Asia version

③ Education program ④ International standard
SeminarHub

Information 
center Current status of infrastructures

Training facilities for visual inspection Proposal V&V of proposing standard

Information 

Transfer and 
reconstruction of 
damaged bridge 

members

*In case of Hanoi for training center

Examples

Delivery

3 

R&D of Maintenance systems for road administrator and municipalities 

- Kyoto model (Pavement & Bridges)  Installed in Kyoto pref. & 
  Vietnam 
-  Osaka model (Bridges)  Used in Hanshin Expressway Co., Ltd. 
-  Kochi model (Bridges)  Installed in Kochi pref. & Indonesia 

Asset management system for road administrator 

Bidding and contract system for municipalities 

Kaizen cycle in maintenance 

Improvement in education & inspection system to reduce 
inspection error 

Pilot program map 

Kashiwa city (TU) 
City of Ota (TITEC) 

Tsuchiura city, 
Sakuragawa city, 
Kamisu city  
（Tsukuba Univ.） 

Kyoto pref. (KU) 
Kochi pref. (KUT) 

Cooperation between municipalities and 
local universities 

Tsubetsu-cho （JSCE） Niigata city (JSCE) 

Machida city (JSCE) 

Fuji city (JSCE) 
Kuwana city (JSCE) 

The academic 
society supports the 
installation of asset 
management in 
municipalities 

① Self-Diagnositic

Model B

Municipality
Model A

Model C

② Collaboration model with the private sector

D

 Surveying the environment, infrastructures 
and organization

 Select optimum model

③ Adjustment of interface by improving the 
organization or bidding & contract system

Analysis

Financial 
management

Management 
of human 
resources

④ Construction of the sustainable asset 
management system

 Starting the asset management efficiently

Database

Law

Budget

Human resource

Risk allocation
Insurance 

plan

Law

Budget

Human resource

Risk allocation

Insurance 
plan

Municipality
（Public offering）

Model project on asset management system
Execution

Agreement

Su
pp

or
t, 
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Research committee on the implementation of 
asset management system

OPCET, JSCE

Supporter
（Consultant）

Commission

Partnership

PLAN (BMS)
-Prediction of degrading
-Scheduling
-Selection of repair method
-Estimation of LCC
-Budget leveling 

Management criteria
output

Accuracy improvement

Planning

Recorded data
Mismatches and problems

Feedback to 
planning

Improvement of
-Prediction of degradation
-Management criteria
-Educating system 
-Guideline -Mismatch between 

management criteria 
and diagnosis
-Maintenance criteria
-Inspection skill
-Capability 
-Guideline

CHECK

DO (Maintenance Cycle)

Inspection

Countermeasure

Record Diagnosis

ACTION

Effective maintenance of bridge decks 

existing bridge decks 
under severe conditions 

 Life prediction 

Durable bridge deck 
Construction of a 

De-icing salt Heavy traffic 

Maintenance of 

Priority 
Action 

Now 

Limit 
Life  

Time 

Performance 

Subject 1 Subject 2 

Durable material 
 
 

Durability design 
 

Construction accuracy 
 

Implementation 
 
 
 
 

Inspection data analysis 
  

Quality verification 
 

Implementation 
 
 
 
 

Repair 
 
 

Evaluation 
 

NDT 
 

Supplemental material (UT, NU) 
(fly ash, BFS, expansive agent) 
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High speed scanning with 3D radar. Signal 
analysis finds damage inside bridge decks.  

Surface finisher 
3 times more 
accurate than 
manual labor 

 Implemented in 
   highway bridge  
   decks 

Durability was verified 
by multi-scale analysis 
before construction 
(Reconstruction road) 

Medical statistics are imported to bridge 
inspection 
Priority is explained by risk analysis 

Durability design with fly ash and blast furnace slag 

Durable bridge 
decks were made 
with FA or BFS 
concrete in the 
reconstruction road 

Survival analysis (UT) 

3D radar (CEDK, UT) 

Multi-scale analysis (UT) 

Water jet （NIPPO） 
Water proof material (Shutoko) 

Cold area 
(NEXCO-e, MLIT) 
Heavy traffic area 

(Shutoko) 

Multi scale analysis (UT) 

Surface finisher （NIPPO） 

【Renewal】 Precast PC deck (NU) 

Surface absorption test （NUT） 

【New】 Recovery from 
earthquakes in Tohoku and 
Kumamoto (MLIT, KU) Publication of   

Guideline  for  
RC bridge deck 

D
ata assim

ilation 

Damage 
input 

Visual inspection 

Simulation 

Remaining life prediction by data assimilation 

Life prediction 

Fatigue, ASR, 
Frost damage, 
Chloride attack 

Effective & quiet 
Water-jet machine 

Water proof material of 
high penetration 

Durability 
control of 
cast-in-place 
concrete 

under severe conditions 

Counter measure Deterioration

Frost damage

Chloride attack

ASR

Fatigue
Entrained air (6% of air content)

Low water-to-binder ratio

Fly ash + long term curing

Expansive agent (Anti-cracking)

Anti-corrosion rebar

Reactivity test (AAR4.1 & SSW)

Name
Construction 

Year Place

1 NNK Bridge 2010 Ninohe

2 SNI Bridge 2007 Ninohe

3 TKN Bridge 1996 Aomori

4 MDI Bridge 2007 Iwaki

Total No. = 565
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Total data     = 69,716
Damage data = 6,212

Age（Year）

Risk ranking by survival 
analysis  
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Top face

Injected depth

R&D of various technologies for bridge decks 

High speed scanning (80km/h)

Measurement of reflected wave

Pavement
&

Bridge deck

Road surface

R&D of Innovative hardware and software :  
We are developing various technologies to reduce the life cycle cost of road infrastructures. Our research 
covers whole maintenance processes such as Inspection, Performance verification, repair & 
strengthening and renewal. 

R&D of management system :  
We are also developing a maintenance system for infrastructures in municipalities.  

Implementation at home and abroad is our final goal. Developed technologies are implemented for 
domestic road infrastructures and municipalities. The scheme will be  prepared to export the developed 
system.  

Key technologies for road maintenance :  
3-D radar, Multi-scale simulation, Data assimilation, Survival analysis, Durable bridge decks, Water jets, 
Surface finishers, Water proofing material, Pre-cast bridge decks, Quality control system  

Maintenance system for administrator :  
Asset management system, Management database, Education system, PDCA cycle  of maintenance, 
Bidding model & Contract model, Business model  

Exportation :  
Preparation of ISO on the maintenance of concrete structures, Formulation of international hubs in other 
Asian countries, Information transmission 

Objectives 

Subjects  

Global R&D on the management cycle of road infrastructures  
Koichi Maekawa (Professor, The University of Tokyo)   

     Nihon Univ., C.E.Management Integrated Laboratory Co., Ltd., NIPPO Corp.，East Nippon Expressway Co., Ltd., Metropolitan Expressway Co., Ltd., 

Yokohama National Univ., Tohoku Univ., Kyoto Univ., Osaka Univ., Kochi Univ. Tec., National Inst. Tec. Kochi Col., Tokyo Inst. Tec., Tsukuba Univ., JSCE, 

Hokkaido Univ., Shutoko Eng. Co. Ltd., Highway Tec. RC, Kyushu Univ. 
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R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)
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(5) Asset Management Technologies

R&D Objectives and Subjects

Current Accomplishments (1/2) Goals

Current Accomplishments (2/2)Global R&D on the management cycle of road infrastructures57

Principal Investigator Koichi Maekawa (Professor, The University of Tokyo)
Collaborative Research Groups

Nihon Univ., C.E.Management Integrated Laboratory Co., Ltd., NIPPO Corp., East Nippon Expressway Co., Ltd., Metropolitan 
Expressway Co., Ltd., Yokohama National Univ., Tohoku Univ., Kyoto Univ., Osaka Univ., Kochi Univ. Tec., National Inst. Tec. 
Kochi Col., Tokyo Inst. Tec., Tsukuba Univ., JSCE, Hokkaido Univ., Shutoko Eng. Co. Ltd., Highway Tec. RC, Kyushu Univ.


