Chapter 1 Road Administration in Japan

Asset Management

Priority objectives in Road sector

Every five years, the Government establishes the Priority Plan for Infrastructure Development. This plan contains priority objectives for the

road sector and indices to measure the achievement of these objectives.

M Key Performance Indicators (KPI) used in the Priority Plan for Infrastructure Development 2021-2025

Road Data Book 2021

A great deal of Japan’s infrastructure was constructed during the postwar reconstruction period, which was also a rapid

economic growth period from the 1950s to the 1970s. As the Japanese society and its economy have matured, concerns have

shifted to extending the use of accumulated capital stock in order to cope with a decreasing birthrate, aging population and

the need to protect the global environment. Infrastructure management in Japan is in the process of switching its focus from

construction to maintenance.

including earthquakes, tsunami, etc.

Priority Objectives i Initial Value | Target Value
y Obj Policy Packages Index for FY2025
e . " ) Y — 5 o
1. Achlerg asociety 1-1 Promotion of river basin management Required measures to protect bridges and buildings facing rivers along the emergency transport roads 0% (FY2019) Approx. 28%
where disaster prevention | where effects of climate changes are Development rate of locations for which measures are required on Approx. 55% o
and mitigation is are considered slopes and banks along emergency transport roads (FY2019) Approx. 73%
mainstream issues 1-2. Mitigating risks of disasters that can occur atany time, | Rate of reinforcement work for bridges located on emergency
¥ " | transportation roads 79%(FY2019) 84%

Start rate of four-lane conversion projects on high-standard (toll)

Approx. 13%

Approx. 47%

space

Reduction rate of fatal and injurious accidents at dangerous locations on arterial roads

roads in priority development sections (FY2019)
Rate of improvement for missing links on high-standard roads (*) 0% (FY2019) Approx. 30%
X X Rate of reinforcement work for bridges on emergency transportation roads 79%(FY2019) 84%
1-3. Securing transport function when
a disaster occurs Start rate of utility pole removal on emergency transportation roads in Approx. 38% Approx. 52%
urban areas, etc. where the risk of utility pole collapse exists (FY2019) RRICZ
Development rate for locations where measures are required on Approx. 55% Approx. 73%
slopes and banks along emergency transport roads (FY2019)
Improvement rate of evacuation facilities which require the use of elevated Approx. 27% o
1-4. Promoting crisis management sections of directly-controlled national highways as emergency evacuation sites (FY2019) 100%
measures based on the risk of disasters BCP formulation rate at Roadside Rest Areas positioned in the 3% 100%
regional disaster prevention plan. (FY2019)
Roads (bridges, pavement): The rate of repair measures for bridges on roads ~ [(Bridges) approx. 34% (Bridges)
2-1. Promoting planned maintenance managed by local governments that require urgent or early maintenance and (Pavement) 0% approx. 34%
of infrastructure the rate of pavement repair on roads important for disaster prevention (FY2019)|  (Pavement) 0%
Number of people trained in mai and inlocal g etc. (roads) 6,459 (FY2019) 10,000
q A Percentage of local governments that used new technologies in bridge | Bridges) approx. 39% (Bridges)
gk?:;;aslgzﬂﬁgalntenance 2-2. Sophistication and efficiency and tunnel inspections from local governments that considered using (Tunnels) 31% approx. 50%
improvement of infrastructure new technologies in bridge and tunnel inspections. (FY2019) (Tunnels) 50%
maintenance by using new technolo- Number of technologies published in the performance catalogue of 80 technologies 240
gies inspection support technologies.(roads) (FY2020) technologies
Road: Data implementation rate of infrastructure ledger and maintenance/administration data 0% FY2020 100%
2-3. Appropriation of infrastructure stock by Roads: Percentage of local governments considering consolidation, 14% 100%
consolidation and reorganization, etc. removal, or functional reductions of facilities (FY2019)
o f ] e Number of municipalities that have prepared Bicycle Utilization 89
3-1. Creating attractive compact cities Promotion Plans that include plans for bicycle networks. (FY2020) 400
3-2, |nf{?StrUCturef?evel?pmer‘f {9" Percentage of inter-city expressways secured by road (*2) 57% (FY2019) 63%
romoting a new tlow of population
gnd interr%gional eXChange P Improvement rate of ring roads in the three major cities 83%(FY2020) 89%
Improvement rate of sidewalks on school routes 53% (FY2019) 57%
. . Start rate of utility pole removal on specific roads 31% (FY2019) 38%
3. Achieving a local society - — - " — il
that is sustainable and Reduction rate of(fat.all and injurious accldents.on community roads through measures cgmblnlng B Reduced by approx.
comfortable to for daily life a30km/h speed limit in Zone 30, etc., and e of speed bumps and narrow strips 30% (vs. FY2019)
3-3. Developing safe traffic and living B Reduced by approx.

30% (vs. FY2019)

Start rate of four-lane conversion projects on high-standard (toll) roads in

Approx. 13%

Approx. 47%

priority development sections [Repeat] (FY2019)

Number of municipalities that have prepared Bicycle Utilization

Promotion Plans that include plans for bicycle networks. 89 (FY2019) 400
- Reduced by approx.

Number of accidents at railroad crossings

10% (vs. FY2020)

3-4. Promoting barrier-free / universal

Barrier-free rate for specific roads

Approx. 63%

Approx. 70%

in the area of infrastructure

productivity by digitalization and “smartification” of social
capital development

roads where continuous observation is required

designs (FY2018)

4-1. Enhancement and optimization of | Improvement rate of ring roads in the three major cities 83% (FY2020) 89%
4. to support a favorable the whole supply chain Percentage of intercity expressways secured by road 57% (FY2019) 63%
economic cycle - ind cities' it ) . N

:nz.)lfgl;:;l;?i\gttlsSsegclt?)l:ailnc\?eTt?:(t!Ir:ltveness by Improvement rate of ring roads in the three major cities 83% (FY2020) 89%
5. Digital Transformation (DX) | 5-1- Reform of working practices and increase in Installation rate of CCTV cameras on sections of emergency transport 0% (FY2019) Approx. 50%

6. Decarbonization in the area
of infrastructure / improving the
quality of life by utilizing i
nfrastructure spaces in various
ways

103 mil persons

98 mil persons

6-1. Achieving a green society Time lost due to railroad crossing blockage x time/day x time/day
(FY2018)

6-2. Reviewing people-oriented BCP formulation rate at Roadside Rest Areas positioned in the regional

infrastructure space disaster prevention plan. 3% (FY2019) 100%

*1. Rate of sections that are fully or partly in service out of the total sections that are missing links on high-standard roads
*2. Rate of sections on inter-city links where inter-city transport speed** is ensured at least 60km/h.
** Minimal road distance between cities /minimal travel time required
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Development of road asset management

The Bridge Management System (BMS) and the Pavement Management System (PMS) are being developed to predict future deterioration

of structures and to ultimately extend their lifetime by extending the time until renovations are needed and reducing the total costs of

maintenance and renovation.

M Overview of a Bridge Management System

< Bridges—=>» <«———Each bridge —>

M Overview of Pavement Management System

[ Flow of the system] [ Flow of the system]
- Salt damage
- Fatiguein |
reinforced

concrete slab
Deterioration of
coating

Predicting short-
term serviceability

Predicting long-term
serviceability

Future soundness

Calculating
the urgency of repairs

Short-term
repair plan

Cycle of renovation
(Supports and
expansion joints)

Effects of investment
estimated by
cost-benefit analysis

Time needed to
make repairs
Amount of repair work

Standard unit cost

of repairs Long-term
Cost of repairing repair plan ‘
Drawing up a
short-term
Fund limits

repair plan

Drawing up a long-

term (20 years)
repair plan

Medium to long-term
management plan

I Percentage of bridges olderthan 50 years

The percentage of infrastructure facilities that are more
than 50 years old is increasing at an accelerating rate.

<Bridges>
(501,140)

<Tunnels>
(11,054)

Judgment category IV (urgent measures
should be taken)

0% 20% 40% 60% 80% 100%

0% 20% 40% 60% 80% 100%

Facilities that are more than 50 years old

* () is the number of bridges and tunnels covered, excluding bridges and
tunnels where year of construction is unknown.
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Efficient management of road assets

Preventive maintenance involves taking appropriate measures before roads are seriously damaged. This is vitally important for
ensuring the safety of roads and minimizing the overall cost of repairs and renovation.

Efforts will be made to ensure long-term safety and security of road traffic by extending the service life of bridges that connect
expressways with municipal roads. This will be completed, based on the periodic inspection of the bridges, using the planned
implementation of “preventive maintenance, or early detection and early maintenance”.

Cost-saving and other measures will be carried out through efficient maintenance and through responsive management based
on regional characteristics.

M Medium- to long-term cost reduction through preventive maintenance
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Post-incident  Preventative
maintenance  maintenance

In order to shift to maintenance
management based on preventive
measures, and to reduce and
equalize total costs over the medium
to long term, it is urgent to take early
countermeasures for facilities that
require early or urgent action
(evaluation categories lll and IV).

Bridge inspection example Collapsed slab due to fatigue

Deterioration due to salt damage Deterioration due to an alkali aggregate reaction
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History of maintenance activities for aging road

In the wake of Sanyo Shinkansen Tunnel Lining Concrete Collapse in 1999, the National Government established an inspection guideline
along with various activities by road administrators. After Sasago Tunnel Ceiling Collapse in December 2012, the government amended
the Road Act in 2013, prompting the 2014 Ministerial Ordinance which obligates road administrators to conduct close visual inspection
once every 5 years.

M History of the road asset management

2003: Recommendations for 2004: Notice of National Guideline 2013: Called “The First Year of 2013: Amendment of the Road
management and renewal of road for Periodic Bridge Inspection (for Infrastructure Maintenance Era” Act Inspection standards were
structures national road bridges) legislated with clear perspectives
“Early preventive maintenance can Prescribes specific inspection of preventive maintenance
reduce total cost” procedures

2007: Break of diagonal truss of Kisogawa Ohashi Bridge
over National Highway Not 23

December 2, 2012: December 7, 2012:

Sasago Tunnel Ceiling Collapse Order of urgent inspection of road
tunnel facilities
Jet fans, lighting and other

Note: embeddedpart of diagonal truss in concrete

Current maintenance activities for aging roads activities

Of the 730,000 road bridges across Japan, 520,000 bridges, which account for 70% of all bridges, are situated on municipal roads. 10
years later, 57% of all bridges are expected to be 50 years or older.

Deterioration is evident, especially in an infrastructure that was constructed in the short term, and other infrastructure that is in severe
environments, such as under-water. Municipalities have increased traffic restrictions on their bridges in recent years.

M Increasing number of traffic restrictions
on local roads

BNumber of bridges by road type

National Highways under jurisdiction of MLIT

National SIEBTEY 41,000 bridges (approx. 6%)

21,000 bridges (approx. 3%) 3500 = 1 Municipalities

National highway under jurisdiction 3000 [~ I Prefectures (including “ordinance-designated cities) 2,876 [ "1 2,570

of Prefectures 2500 — 2,133 a

34,000 bridges (approx. 5%) 5000 L 55 169 1821 1917 181

1500 — 1,19 | i
Prefectural roads 1000 (52 FEEEE]
113,000 bridges (approx. 16%) 500 el ol h72 foal honl fer| 2os| P24 231 258l 236l pés
0

A N N NN IR

Municipal roads
516,000 bridges
(approx. 71%)

Xt A e a i e T e i T e A G da da
AVAT AT AV AT A AVAT AT AVAY N
A P AP A AP A AP A NP AP AN,
PO RO O RO QT RO O RO pOT QT PO R
Source: Road Bureau (as of April 2019)
Note: the figure does not include some damaged
areas from the Great East Japan Earthquake.

M Serious damages on a bridge

37-year old Miharashi Bridge
(on Shinyamashita 8th municipal
~ road) was found damaged.
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Standards for statutory inspection

1. The ministerial ordinance and notice prescribes once-a-five-year close visual inspection and defines 4 categories of the soundness results
(applied to tunnel, bridge and other structures).

2. Periodic Inspection Standard is established to provide specific procedures (by structure (e.g. tunnel, bridge))

3. The MLIT has developed a periodic inspection guideline containing bridge deformation to be looked for and case examples to technically
assist municipalities to implement their inspections (by structure (e.g. tunnel, bridge)).

M Legal system of the inspections

Road Act

Enforced on -Prescribe implementation of maintenance, inspection and
necessary actions

September 2, 2013

Cabinet order -Prescribe implementation of a periodic inspection for tunnels,

bridges, and other structures that may pose a serious problem
Enforced on 0 .
September 2, 2013 with road structures and traffic when damage, corrosion and

X X . (Tunnels, bridges and other structures)
other deterioration or deformation occurs.

This applies to tunnels, bridges
Ministerial ordinance -Implementation of a once-in-five-years close visual inspection and other structures

and notice -4 categories of soundness results

Enforced on
July 1,2014

-Specific inspection method based on structure's characteristics

. . . . (Tunnels, bridges and other structures)
in conformity with the ordinance and announcement

National Guideline Provided for each of structures

-deformation to be looked for, and case examples with photos

for Periodic Inspection

Maintenance by Municipalities
(Technician and Inspection Method)

30% of towns and 60% of villages in the country have no civil engineering technicians for bridge maintenance in their workforce.

B Number of bridge maintenance engineers in the
workforce by types of municipal governments

City 30%
N=795
Town 1%
N=743
Village 42% 1%
N=183
1 )
0% 20% 40% 60% 80% 100%

Source: Road Bureau (as of May 2021)
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Road Maintenance Panel

Through the Road Maintenance Panels, the National Government
provides various technical supports to complement a shortage of
human/technology resources of municipal governments. Road
Maintenance Panels were launched in all prefectures in 2014 to
facilitate cooperation with interested parties, to grasp and share the
current issues, and to assist with promoting effective measures for

M Composition of the Panel

Institutional framework
-Regional Development Bureau (under MLIT)
-Municipalities (prefectures, cities, towns and villages)

-Expressway Companies (NEXCOs, Tokyo Metropolitan
Expressway, Hanshin Expressway, Honshu-Shikoku

Bridge Road, designated urban expressways)

aging roads. -Road Public Corporation

Through "Road Maintenance Panel" the following activities are

supported: Roles

-Introduce an efficient procurement including area-wide lump sum 1. Facilitate training and presentation meetings for
ordering and multi-year contract for maintenance projects. standards.

-Establish technical assistance system such as sending a "road 2. Facilitate training and presentation meetings for

standards.
maintenance specialist team", comprised of national government

- . S . . 3. Organization, evaluation and publication of current
officials, to evaluate bridges of social importance or with complicat- inspection and repair work.

ed structure and record the results. This includes financial support 4. Assistance for area-wide lump sum ordering of

from the national government. inspection work
-Utilize a new system that allows national government to immedi-

ately carry out technically-difficult maintenance work on behalf of a

5. Technical assistance and other

municipality.

-Combine or remove unnecessary bridges according to changing
demands. For important bridges (e.g. bridges on expressways and
other arterial road network and overpass of bullet train and other
arterial railway network) or bridges in need of immediate repair,
national government and expressway companies should carry out
periodical inspections and repairs on behalf of municipalities.
-Provide a series of extensive training courses for municipal govern-
ment officials and private business employees for better mainte-
nance framework.

Photo of the Panel  (Nara Road Maintenance Panel on February 3,2016)

/
N ew technologies and “InfraDoctor” (Infrastructure Doctor)
Shutoko Engineering Company’s Activities

*InfraDoctor, our service is provided in the cloud, in other words, in comfortable environment, accessible anytime, anywhere.

InfraDoctor is an innovative system, providing support to road structure maintenance through GIS (Geographical Information System) and
3D point cloud data. This can help achieve labor savings and advancing/streamlining inspection, repair and design work in the infrastructure
maintenance. InfraDoctor has 3 main features:

I. Basic features for GIS and 3D point cloud data

Advancing of road space examination feature and labor savings through
use of 3D point cloud data

InfraDoctor provides an integrated management of 3D point cloud data and movies
from laser scanner. With a replaying feature 360-degree movie and 3D dimension
measurement feature, this allows operators to quickly understand the situation on
site, realizing labor savings in infrastructure management.

Upgrading of road space examination feature and
labor savings through use of 3D point cloud data

InfraDoctor displays 3D point cloud data and 360-degree movie in synchronization.
Easy switching between these data enables to quickly understand the situation on

site.
\

and 3D point cloud data

Display of 360-degree movie

y
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Road-related systems in Japan

3D measurement

3D point cloud data has accurate 3D coordinate (X, Y, Z) for all points, allowing a distance _ : “1 Roads are designed to ensure safe and smooth traffic for vehicles with certain specifications. In principle, vehicles that do not
measurement between any 2 points at your fingertips. This eliminates the need for traffic S » meet size and weight requirements are not allowed to be on the road because they can potentially damage the roads and disrupt
restriction at intersection which was previously necessary for measurement, a separation : = 1 & . traffic.

However, road administrators are empowered to give permission to vehicles that exceed the size or weight regulation to use the

road, only if the road administrator acknowledges that there are no alternatives after examining the vehicle’s structural character -
; istics and the cargo. In these cases, the road administrator will require that the vehicle meets certain conditions in order to protect

Dimension measurement between 2 points b; point cloud data the road structure and prevent potential danger to other road users.

=)

distance from railway facility and track closure which was necessary for checking clearance.

Measurement of 3D point cloud data

3D point cloud data is obtained by Mobile Mapping System (MMS) equipped with laser
scanner and cameras. For underneath the elevated road/track and side strips where MMS is
not accessible, a fixed-type laser scanner is used for measurement.

. Management and search features for GIS records

B On general roads

General limit (upper limit)
of vehicles according to
Article 3.1, Vehicle Size
and Weight Restrictions

Height 3.8 m
*4.1 m for designated road

I Easy-to-use search system for management/inspection result
records that meets needs of administrator]

Measurement by MMS

18t - 20t
(depending on
axle spacing)

InfraDoctor provides a customizable search system for management/inspection result records depending on the need of infrastructure
administrator. This solution helps realize rational and efficient management.

Search system for various records for management —

Minimum turning radius of 12m

Maintenance and management work involves record data for structures, accessories, and underground utilities. InfraDoctor provides

efficient management by associating record data with 3D point cloud data. e 0

8nQ . * 25 t for designated road
I1l. Further sophisticated management and advanced features Axle weight10; (Net vehicle weight + load weight + weight of occupant

I Further sophisticated infrastructure management through expanded features using

Sl el A e ki @ Typical overweight or oversize vehicle types

InfraDoctor provides various features, including drawing, deformation detection on pavement and walls, creation of traffic control plan Van type international marine container type Auto transporter

=TSN

drawing and 3D simulation, streamlining maintenance work through a good use of GIS and 3D point cloud data.

2D CAD drawing feature

InfraDoctor provides a semi-automatic feature of drawing floor plan/cross section from 3D point cloud data. InfraDoctor also provides a
high measurement resolution with mm for cross section and sufficient resolution for a 500:1 scale floor plan.

->-

B On expressways

Dimension and weight limits for specified vehicles on expressways are
more lenient than the limits on general roads

5 combination vehicles Length
Automatic contour extraction of 3D 2D CAD drawing (cross section) » D point clo;d data 2D CAD drawing (floor plan) semi-trailer 16.5m
point cloud data Full-trailer 18.0m
DT i T | % | ® | o [up [ [ [ [ [
InfraDoctor provides a semi-automatic feature of creating a 3D CAD model from 3D point < ~ the rearmost axle MOLEM IOTE INOIE IMOIE more more more more more
cloud data that reflects the current condition of structure. Gross weight 25t 26t 27t 29t 30t 32t 33t 35t 36t
Point cloud 3D CAD | 3D FEM
Creation of an FEM model from 3D point cloud data [JEagG L model model
Analysis of road surface deformation system
InfraDoctor provides a new road surface analysis from 3D point cloud data, displaying the inspection results automatically on the InfraDoc- ® Specified vehicle types Semi-trailer
tor system.
This feature enables us to make a T T osom automacolycuputs e npecion st
repair plan easily by automaticcost LS o —— v B Full-railer
estimation process and to enhance TIL 159 person-day Re”'““’g”'“‘a“"“
the efficiency of road maintenance oo B 11 ot i
work as awhole. 55 s da) o e
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