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Chapter 1 Road Administration in Japan
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Chapter 2 Safety and Security

History of 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

201.3: Amendment of the Road Act
Inspection standards were legislated

201.3: Called “The First Year of
Infrastructure Maintenance Era”

2004: Notice of National Guideline
for Periodic Bridge Inspection (for

2003: Recommendations for
management and renewal of road

structures national road bridges) with clear perspectives of preventive
“Early preventive maintenance can Prescribes specific inspection maintenance
reduce total cost” procedures

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

¥ d- December 2, 2012: December 7, 2012:
— Sasago Tunnel Ceiling Collapse Order of urgent inspection of road
tunnel facilities
Jet fans, lighting and other

Note: embeded part of diagonal truss in concrete

Current activities for aging roads

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, 48% 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 municipal bridges (over 2m long)

M Number of bridges by road type

National Highways under jurisdiction of MLIT

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

20,000 bridges (approx. 3% -

I National highway under jurisdiction 3000 2550
of Prefectures 2500 — 2180 2357
9 2,104 ”
Muni¢ipal roads LGB o (e 529 2000 — 1764 1874 A
(Sal;p? ”f,’/fes Prefectural roads 1500 - 1313
' 112,000 bridges (approx. 15%) 1000 L 977
500
B Percentage of bridges with the age of 50 or higher 0

@% ,LQQQ‘ ,-LQ\Q ,LQ\,\' ,LQ’\(L ,LQ'&% ,LQ\}‘ ,Lg\f’ ,LQ\,%

A A 2y 2 A 20y AWy A 20y
As of 2017 23% RN N N N N N N N Sl
PO T R e e et R et

As of 2027 48% Source: Road Bureau (as of April 2015)
. Note: the figure does not include some damaged
Note: There are another 230 thousand bridges that are unknown of ages. RS f?om the Great East Japan Ea,thqugke.

Source: Road Bureau (as of March 2017)

M serious damages on a bridge

e —

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 egal 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,

Enforced bridges, and other structures that may pose a serious problem

ntorced on - - a

September 2, 2013 with road structures and traffic when damage, corrosion and (Tunnels, bridges and other structures)
other deterioration or deformation occurs.

This applies to tunnels, bridges
Ministerial ordinance -Implementation of a once-a-five-year 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
in conformity with the ordinance and announcement

(Tunnels, bridges and other structures)

National Guideline Provided for each of structures

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

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.

In addition, most (80%) of municipalities use a bridge inspection guideline that instructs distant visual inspection, which is
insufficient.

M inspection method for bridges in
municipal guideline

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

80% requires only “distant visual inspection”
Cit 1-
4 (92%)
Close visual check
for all elemenRgs
T 1-
own (74%)
Municipality
) 173
Village 1-
(36%)
Distant visual inspection
City, Town 1- 135
and Village (78%)
I I I I
0% 20% 40% 60% 80% 100%

Source: Road Bureau (as of November 2016) Source: Road Bureau (as of October 2013)

29









Chapter 2 Safety and Security

Disaster Prevention

In order to secure safe and reliable road networks, construction of arterial high-standard highways,
urban ring roads and other disaster-resistant roads has begun. Since roads are an important part of
disaster relief, measures to respond to and reduce the damages of earthquakes, storms and heavy
snows on roads are also being implemented.

Measures against Earthquakes

In addition to bridge collapse prevention measures, the MLIT accelerates other anti-seismic measures for expressways and
national highways under the jurisdiction of MLIT to prevent a large surface gap, including reinforcement and replacement of
supports, based on the probability of large earthquake. In specific, the ministry reinforces support of bridges for immediate
recovery from damages and takes other measures where the reinforcement is not possible. Earthquake preparedness is sched-
uled as below:

-By the end of FY 2021: seismic reinforcement in areas with a probability of 26% or more is expected to complete (see the
black areas in the map below)

-By the end of FY 2026: seismic reinforcement for all areas across the nation is completed.

Earthquake Heavy rain

MProbability of an earthquake with a seismic intensity

M Measures for immediate recovery

The land area of Japan comprises only 0.25% of the world’s Japan receives twice as much precipitation as the mean

total, but Japan experiences a large percentage of earth-
quakes. The probability of a large-scale earthquake, with a
magnitude of 6.0 or more, is about 23%.

amount of precipitation in the rest of the world, especially
during the heavy rain and typhoon seasons. Throughout the
last decade, heavy rains have increased sharply, thereby
increasing the risk of floods. The soft soil easily collapses
during storms and is prone to sediment run-off, landslides and
other sediment-related disasters.

of 6- or higher in 30 years

Example of a support reinforcement

Less than 6%
B 6-26%
I 26% or more

lF'

-
I's
L o

-

Note: “26% and 6% of probabilities of an earthquake with a seismic intensity of 6- or higher*

Structure to diverge horizontal force is equal to roughly once a 100 years and once a 500 years of event, respectively.

Source: 2016 National Earthquake Prediction Map (Headquarters for Earthquake Research Promotion)

On March 11, 2011 a massive earthquake and the following giant tsunami caused an
enormous amount of damage to the roads in Japan

(National Highway 6, Hirono-machi, Fukushima Prefecture)

(Photo: Tohoku Regional Development Bureau)

[ Example of earthquake preparedness Implement bridge collapse prevention measures that add an ability of immediate recovery of functions.

Bridge collapse prevention measures towards immediate recovery of functions
(Level 2 in the Seismic resistance performance)

Bridge collapse prevention measures
(Level 3 in the Seismic resistance performance)

In July 2009 there were a mudslides caused by heavy rain in Chugoku and

Northern Kyushu regions. [Measures] ) [Measures]
(National Highway 262, Hofu City, Yamaguchi Prefecture) « Structure enhancement for bridge collapse et « Structure enhancement for bridge collapse prevention
prevention [_ 1k JI_l-@—T— = Reinforcement of termination points of pier
4 —

Heavy snow

Since the Sea of Japan lies between Japan and the Asian continent, Japan receives
heavy snows brought by prevailing winds from the continent in the winter, especially
in areas closest to the sea. About 60% of the land is snowy and cold in the winter
season, and approximately one-fifth of the population of Japan lives in this area. The
population density in these snowy and cold areas is as high as 105 people per km?,
which far exceeds the density in other snowy countries.

In February 2014 there was a record-breaking heavy
snow in the Kanto region.

(Japan Self-Defense Force clearing the snow on Route 20)

(Photo: Mainichi Shimbun)
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 Reinforcement of piers
 Reinforcement of supports

Structure to diverge
horizontal force

-Replacement of supports
-Structure enhancement to divert horizontal force ———
-Structure enhancement to prevent level gap 1l

Stricture enfiancement
to prevent level gap

Structure enhancement bridge collapse prevention
Ensure the length for receiving girder

(structure for horizontal displacement constraint*1)

! Reinforcement of supports *2
¥ 4

Bridge collapse prevention measures

Structure enhancement bridge collapse prevention
Ensure the length for receiving girder
(structure for horizontal displacement constraint*1)

\

Lining of piers ~ — I_[

Note *1: only for curved and skew bridges

[
Lining with fiber
material
/v (at termination points)

Lining with fiber material (at termination points)(scaffold)

*2: Reinforcement of support (replacement of support and structure to diverge horizontal force and/or prevent difference in level)
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Chapter 3 Efficiency and Comfort

Collecting information

Vehicle detectors, CCTV cameras, meteorologi-
cal observation apparatus and other sensors are
installed along roads to quickly collect precise
information on traffic congestion, broken-down
vehicles, accidents and weather conditions.
During disasters, patrol cars and vehicles
equipped with satellite communication systems
rush to sites and are able to collect traffic infor-
mation. Today, efficient methods are used to
identify congestion-prone points instead of the
conventional method of conducting field
surveys at major intersections. Efficient methods
include the use of GPS equipped probe cars,
VICS data and other ITS technologies, all with
the cooperation of police departments.

M Devices that collect traffic information

Vehicle detector CCTV camera

Meteorological observation apparatus Vehicle equipped with satellite
communication system

M Data collecting, processing and utilization

Collecting data

Taxis, buses, trucks,
general vehicles, etc.
(Location, speed, etc.)

/—{Processing and accumulating data }—\

1

1 Calculate section traveling time

1 using positional data

1 Combine with traffic volume data

P Performance
qﬁ monitoring center
J
/—{ Using data N
B Losses caused by traffic congestion in each prefecture (2001)
« Policy assessment k/  Eemin 2
* Project assessment i ] 3
- Traffic census Utilization for Tl [
= Work plan support advanced road management A
= Advanced road manage- -
ment, etc. o
L]
Utilization for project assessment i ¥ i
Before the project [ 3 h"_ i |
aaf L1 A
e
L e P e |
. H‘ i » -
After the project

Losses* caused By traffic congestion are calculated and published every year.
*in unit of person-hours s )
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Collect, analyze and
provide information

Information collected by on-road sensors is
transmitted to traffic control centers and
analyzed. Information on traffic congestion,
accidents and traffic regulations is quickly and
properly transmitted to road users via roadside
variable information boards, VICS and the
Internet.

M Traffic control center

M Providing road information

Displaying congested road sections on an
information board

Car radio

Parking Areas

information board

Warning of tunnel congestion, using an Displaying congested sections and
the time required to traverse them

Providing information to VICS-compatible
car navigation units

g L e

B {3 N AR T, KN, SRR YT,

e pesns ST RRM_ umesw  EREE

P F R o pcpm i LR W N Y,

B j ¥ d e W
I E

Displaying traffic congestion information on large displays at Service Areas and

Providing information via the Internet




System architecture

This system uses 5.8 GHz DSRC (Dedicated Short
Range Communication), an international standard
adopted by ISO (International Organization for
Standardization) and ITU (International Telecom-
munication Union) that enables high-speed,
high-volume, two-way communication. DSRC will
make various services available by using roadside
equipment, “ITS spots” and "compatible in-vehicle
car navigation systems."

Roadside equipment (ITS Spot)

Service information is provided
on an interactive basis when
passing by a roadside antenna.

Onboard unit ~ Car navigation
for ETC2.0  System for ETC2.0

Expanding ITS spots throughout Japan

As of August 2011, ITS spots are installed in about 1,600 locations positioned on expressways throughout Japan. On inter-city
expressways, an ITS spots is installed about every 10 to 15 km, including 90 locations immediately in front of junctions, while
on urban expressways there is a spots installed about every 4 km.

M Locations of ITS spots

ITS spots have been installed at approx-
imately 1,600 locations on the express-
ways across the country. It is intended

that they will be installed on newly q_(_'
opened expressways and tolled roads.

1,600 locations
across

the country
Tokyo

@ Locations where ITS spots
have been installed
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ETC2.0 service

Chapter 3 Efficiency and Comfort

M Comparison of the scope of information that is provided

by existing FM-VICS and ITS spots (Urban areas)

From Tohoku expressway

Kita-Kanto Expressway
' From Tohoku ' :
"] Expresswa

Tohoku Expressway v -
0 CT

Joban Expressway

Coverage of
conventional Itako IC
information services

Higashi-Kanto
Expressway

Gotenba IC
Since October 2014, a new service called “ETC2.0” has been
provided. ETC2.0 provides advanced driver assistance on

expressways using the communication between ITS spots and
onboard units, in addition to the existing automatic toll

Tomei Expressway

O OoNho expre a
Erom Tohokup? 'wafupe JCT
. Xpresswa
FujiokalJCT, e BT
ItakQNC
Otsukf JCT
Chuo Expressway
Destination
Coverage of ITS Spot
Gotentfa IC information services
P——— (covered road length:
about 1,000 km)
E Tomiurz

pictures of the road ahead of the driver.

(@Assistance in the event of disaster: provides safety precau-
tions, such as identification of obstacles on roads, a slow-run-
ning automobile at the end of congestion and pictures of the

payment feature. weather condition ahead of the driver.

ETC2.0 provides the following assistance services: (3®Safe driving assist: provides useful information for drivers in
(D Detouring assist : provides precise information about the event of road closures.

wide-area traffic congestion on a real-time basis with actual

M information provided by car navigation systems

Assistance in the Safe driving assist

event of disaster Locations of obstacles, the location of the last
Upon occurrence of a disaster, car in the back up, and danger warnings are
useful information will be provided. provided.

Detouring assist
Real-time region-wide traffic
information and pictures of
congested roads are provided.

<Simple diagram> <Picture>
[ B 38 -

26T
L

159

<Simple diagram>

<Simple diagram> <Picture>

SO, BRTE

=

R LETIE ARIFE
PARKON THE SHOULDHH

ﬁl«JJ:
bl
x

-

An earthquake has occurred. Backup ahead.
Turn on your hazard Careful of rear-end

lights and park on the shoulder. collision.

Careful there is

snow on the road.

—

Enhanced services at ITS spots

In the future, new ETC2.0 services are scheduled to begin. Drivers will soon be given
preferential treatment if they take a detour around congested routes. In the future we
are also going to support commercial fleet control through ETC2.0.

Furthermore, private services such as automatic payment systems at private parking
lots and drive-through booths are under consideration.

Automatic payment system at a parking lot.
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Establishment of smart transit system

The establishment of a smart transit system that enables efficient transit according to traffic conditions is proceeding.

M Establishment of a platform and center

-To integrate operation information of various modes, platform of regional traffic big data and “Regional Traffic Data Center” will be set up in each
region, which plays a central role in dealing with regional traffic issues through industry-government-academia cooperation.

-Consider a system that will deal with practical issues including handling of competing companies’ data and personal information.

-Examine disclose data including operation information.

Platform for regional traffic big data

Various transportation modes Industry

Integration of
operation
informati

‘ Regional Traffic Data Center

|— ‘ @ Railway

ETC

(tentative name)

‘ Academy Government

=
I— ‘ Ai\ Airplane

\_/
| v

Dealing with region-wide traffic issues
revitalize transportation businesses

B Efficient connections between modes according to traffic conditions

[Extended information provision for users and businesses]

Provision of delay information and connection information

Niigata — Lake Kawaguchi

Extensive information provision for users

[Coordination between operators]

Transfer from expressway bus to railway

Connection to railway to
avoid congested expressway

5l Estimated time i Estimated time
Origin of departure Destination ol Status
Scheduled Displayed along " e et
. ) . i 15 minutes with available Smart phone Digital signage Inside the bus
Nngat'a 12:00 Busta Shinjuku 17:30 of delay services
Connection
information Originally exible i b
Busta Shinjuku 15:30 Lake Kawaguchii  19:15 | On schedule = scheduled Flexible fleet control by operator
— ) i Lake Kawaguchi , 5 minutes connection Delay due to traffic
JR Shinjuku Station | 15:50 ot 20:35 of delay Alternative ks p
Busta Shinjuku 18:00 Lake Kawaguchi ~ 19:45 | Onschedule | connection — Flexible d ;
exible departure time
\ / Shared delay @ based on shared delay

information information
Connected bus

==

Closest station to destination

o — |

—- TR :

RAWAY | | RailWay | &
station | station |
Congestion

E&Ed,

@
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Connection between expressway bus services

transfer from bus via inside

of Tokyo to bus via ring road

Destinatio!

""""""""""" In Tokyo

@@= 5565 via inside of Tokyo
<@ Buses via ring road

needs of the area along the road.

Chapter 3 Efficiency and Comfort

Multi-level Road System

Making a good use of the multi-level road system, the MLIT continually improves function, convenience
and value of road space. Through reorganization of the road space, the ministry addresses problems and

Background

Multi-level road system was established in 1989 to allow an integral development of road and building in a designated area
for multi-level road. The background of the introduction of this system included:

-Increase of land price was inhibiting acquisition of right of way, resulting in slow progress in arterial road development

-It was increasingly necessary to develop arterial roads and the surrounding areas in an integrated manner to promote appro-

priate and reasonable land use.

At the beginning, the multi-level road system applied to new or reconstructed roads only. After the Road Act was amended
in 2014, however, the multi-level road system expanded its coverage to include existing roads.

Case Study (Station square in front of the west exit of the Shinagawa
Station adjoining National Highway No. 15)

Shinagawa Station in Tokyo serves as a starting point to access Haneda Airport. Since a new terminal station “Shinagawa
New Station” (provisional name) of the maglev Chuo Shinkansen (scheduled to be open in 2027) is going to start operation
(in a provisional manner) in 2020, there is an increasing development need involving private entity.

B Current Status and Issues

The current station square and pedestrian space in front of the west exit is already busy with a  the east exit (port south exit) where urban redevelopment has been progressing, which poses a
number of vehicles, pedestrians and public transportation everyday in a small area compared to  problem of comfort and safety for users.

Traffic Disorder in front of the Station

A significant number of pedestrians cross the National
Highway No. 15 near Shinagawa Station. The current
pedestrian crossing in front of Shinagawa Station,
which does not have a sufficient waiting space for
pedestrians, cannot accommodate 8,000 pedestrians in
the peak hour of 6 p.m. This space is filled with
pedestrians, cyclists and bus users who are all walking
toward different directions, creating an unpleasant and
even dangerous situation.

B Development Policy

Shinagawa Station and the surrounding area have a strong potential as a regional
transportation hub or an international exchange hub especially after Haneda Airport
started serving intentional flights and maglev Chuo Shinkansen is developed. Making a
good use of a limited space near the station, the urban infrastructure should be developed
in an integrated manner among roads, station and other elements in the town.

-Apply the multi-level road system to National Highway No. 15 to make good use of the

space over the road.
- Offer a safe traffic line for pedestrians

-Improve accessibility to walk around the station and the town
-Enhance a modal connect function of the station square by separating vehicles and

pedestrians and integrating bus stop and taxi stand.

Loading/unloading Vehicles

A number of vehicles (over 350 vehicles a day) use this
station square for loading and unloading goods to
deliver to stores in the station. As a result, this space no
longer offers a good traffic hub function.

Non-barrier-free Overpass

The overpass crossing National Highway No. 15 is
narrow and does not have an elevator. It is hard for
wheelchair users and the elderly to use.

Taxi Stand

The current taxi stand accommodates only 10 taxis,
which are always too few to meet the demand.

Community Bus

Because the current station square is too small to
offer a bus stop area, it has been installed along
National Highway No. 15, which causes confusion
among bus users and other pedestrians.
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Chapter 3 Efficiency and Comfort

Michi-no-EKki

As a longer driving and female/elderly drivers become common, there is an increasing demand for
resting areas along general roads where they can drop in and rest at ease so that they go back to safe

driving which ultimately support smooth traffic flow.
With diverse values, people desire for unique and interesting places. These resting areas would provide
various and unique services based on the local culture, history, tourist destinations and local specialities.
Resting areas are expected to attract a lot of tourists, which means it will help surrounding areas to
become more vibrant and facilitate a synergistic relationship with other local areas through the road.
Aiming for these effects, the Rest Areas network called "Michi-no-Eki" were introduced. Michi-no-EKi
plays 3 different roles; "a place for resting" for road users, "a place to provide information" for both road
users and locals, and "a place to facilitate local communications".

Locations

-Rest Areas are located at appropriate intervals to best serve
as a resting place for road users

Services

-Parking space, washrooms and telephone booths available
24 hours a day

-Attentive information service provided at the information
desk

Facilities

-Free parking space large enough for road users to rest
-Clean washrooms

-Information center for road users and locals

-Various service facilities

-Barrier-free designed walking paths

M Overview of Michi-no-Eki

© Michi-no-Eki “Asagiri Kogen”
(Shizuoka Pref.)

registration
1200

© Number of Michi-no-Eki

Eligible local proponents

-Municipalities or the equivalent public bodies

Remarks

-Facilities are designed so that children, elderly and physical-
ly challenged people can easily use them
-Michi-no-Eki is designed to suit local beautiful sceneries

Disaster-prevention features in
the event of natural disaster

-With a power generation facility, a storage for reserve stock
and a heliport, Michi-no-Eki serves as a local disaster-preven-
tion center

-Michi-no-Eki actually played an important role in providing
a place for life-saving activities, distribution of relief goods,
evacuation center and food distribution

@ Rest area
24-hour free toilet / parking lot

Number of  Increasing number of Michi- no-Eki

@ Information provision

1,145

1000
800
600
400
200 ——

0

: 41 or more
:31~40
:21~30

&
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:111~20

:10 or less
37
23| 14

1993 1998 2003 2008 2015 2018 - [Jourstcenter :
s of Jan, 2018 LT (Kawaba Denen plaza in Gunma)
N
a0 | 20 @ Cultural exchange

Store jointly invested by local residents
(Miyama Fureai-hiroba, Kyoto)

M Disaster prevention features that were found to be useful after the Great East Japan Earthquake

Logistics support by Self Defence Forces (SDF)

-

Food/daily necessities
¥ 3 supply for affected residents

Re-opened as the only store just 1
week after the earthquake and
provided local vegetables and
daily necessities.

Tono Kazeno-oka
. (Tono city, Iwate) )

h Yamada (Yamada town, Iwate)

Emergency shelter

With an in-house power
generation, it opened 24
hours a day and provided
rice balls and snacks for
evacuees.

Distribution center for
relief goods

Serves as a relaying point of
relief-goods transport from all
over the country.

o :

iﬂ Sanbon-gi (Osaki city, Miyagi) h Soma (Soma city, Fukushima)
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Chapter 3 Efficiency and Comfort

Japan’s Expressway
Numbering System

In 2017, the MIIT introduced a new numbering system, a scheme that combines route numbers with
route names to J n’s growing expressway network in order to make it easier to understand for all
expressway users, including foreign visitors in Japan.
i i [
Basic features of the Expressway Numbering System
Road types and functions are indicated with alphabetic letters.

Chapter

- The letter “E” indicates an expressway
- The letter “C” indicates a circular route
- The letter “A” at the end of a route number indicates grouped route.

B Expressway Numbering System

fose Route name aterunber Route name
E 1 TOMEI EXPWY MEISHIN EXPWY E52 SHIN-TOMEI EXPWY (Shimizu — Shin-Shimiz,
SHIN-TOME| EXPWY, SHIN-MEISHIN EXPWY, ISEWANGAN EXPWY (shin-shimizu — Futab), CHUO EXPWY
HUB

MATSUE EXPWY
\GAWA-NAHARI ROAD, KOCHI-TOBU EXPWY etc.
i — shimantocho-ch

TOHOKU EXPWY

HACHINOHE EXPWY, AOMORI EXPY etc.

HOKKAIDO EXPWYY et HAKODATE ESASHI EXPY

SASSON EXPWVY etc. (OBIHIRO-HIROD EXPY.

JOBAN EXPWY, SENDAITOBU ROAD, E61  DOTO EXPWY (Honbetsu — Ashoro), TOKACHI-OKHOTSK EXPWY, etc

¢ FUKAGAWA-RUMOI EXPWY

HOKURIKU EXPWY
KYOTO-JUKAN EXPWY S 4 SHIN-KUKO EXPWY
HIGASHKYUSHU EXPWY (Kiakyusyu  EXPY KEN-O EXPWY (ke — Totsuka)
TOKUSHIMA EXPWY (Tokushim ATSU X CHUBU-JUKAN EXPWY
CHUO EXPWY (Otsuki — Kawaguchiko), HIGASHKFUJIGOKO ROAD.

) E6
(Fukushima-kita — Fukushima), TOHOKU-CHUO EXPWY (Fukushima — Yokote) '
'YOKOHAMA SHINDO (Shin-hodogaya — Kariba), YOKOHAMA-YOKOSUKA ROAD KITAKINKI PWY
KAN-ETSU EXPWY E7: 'OKAYAMA EXPWY, CHUG EXPWY (Hokubo — Ochiai), YONAGO EXPWY
JOSHIN-ETSU EXPY HIROSHIVIA EXPWY, CHUGOKU EXPIWY (ioshima-ita — Chiyoda), HAMADA EXPWY
(CHUO EXPWY (Komaki — Okaya), NAGANO EXPWY HIGASHIHIROS KURE EXPWY
(CHUO EXPWY (Takaido — Okaya) 'ONOMICHI-FUKL PWY, SHIMANAMI EXPWY, IMABARI-KOMATSU EXPWY
HIGASHI-MEIHAN EXPWY, ISE EXPWY KYUSHU-CHUO EXPWY
KEINAWA EXPWY HIGAS SHU EXPWY (Kiyotake — Kaiik)
MEIHAN EXPWY, NISHI-MEIHAN EXPWY ABUK KOGEN ROAD
'KINKI EXPWY, HANWA EXPWY (Matsubara — Wakayama) NIKKO-UTSUNOMIYA ROAD
KOBE-A\ -NARUTO EXPWY DAISAN-KEIHIN , YOKOHAMA SHINDO (Hodogaya — Totsuka)
(PWY, CHUGOKU EXPWY (Yamasaki — Sayo), TOTTORI EXPWY ‘SHIN-SHONAN BY-PASS (Chigasaki — Chigasakikaigan), SEISHO BY-PASS
[0 CHUO EXPWY 'ODAWARA-ATSUGI ROAD
TOKUSHIMA EXPWY (Tokushima — Kawanoe-higashi), 'CHITAHANTO ROAD (Odaka — Handa-chuo), CENTRAIR LINE
KKOCHI EXPWY (Kawanoe — Kochi) KEUI BY-PASS
NAGASAKI EXPWY, NAGASAKI-DEJIMA ROAD DAINI

'YAMATOTAKADA BY-PASS (Bennosho — Shijo)
W DAINI HANNA TOLL ROAD
(Nanki-Tanabe — Wakayama), etc. DAINI SHINMEI ROAD

SANRIKU COAST EXPWY (Rif 'BANTAN ROAD

KAMAISHI EXPWY, TOHOKU ) 6 NAGASAKI BY-PASS

AKITA EXPWY (Kitakami — Kawabe) 'HUI BY-PASS, OITA AIRPORT ROAD

SENDAI-NANBU ROAD, TOHOKU EXPWY (Sendai-minami — Murata), HITOTSUBA TOLL ROAD (SOUTH ROUTE)

4 KEN-0 EXPWY (Kamariya — Kisarazu)

MRoad sign guidance signs show both route numbers and route names. .Application of expressway numbering

The Expressway Numbering System is being applied to maps, car navigation

Examples of signs at expressway i o systems, and various other tools and media.
entrances Examples of signs at junctions

Example of numbering on a map

P\

Y

Work within a shield tunneling machine, which is constructing the Tokyo Bay Aqua-line Expressway.

BRI B21® [ca iz

Of Japan’s total land area of 378,000km?, only fall, floods, landslides, earthquakes and tsunamis.
one-third is suitable for living. Due to its  Consequently, various road construction technologies
topographical, geological, meteorological and  have been developed to overcome the resulting severe
other natural conditions, Japan is prone to numer-  conditions and difficulties posed by these natural
ous natural disasters such as storms, heavy snow- disasters.

Expressway

Current as of February 2017
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Tunnels

The long, thin chain of islands that compose Japan has a spine of steep mountains running north to
south down the island chain. The elevations reach 2,000m to 3,000m above sea level and about 70%
of the land is mountainous. Therefore, roads must be constructed on the narrow strips of land
between steep slopes and the sea, alongside rivers winding between mountains, and sometimes
through mountains. Tunnels are increasingly used when constructing roads in highly populated areas
due to the shortage of land and to protect the environment.

Kan-etsu tunnel (<an-etsu Expressway)

The Kan-etsu Tunnel is 11km long and is the longest highway
tunnel in Japan and the fifth-longest in the world. At its lowest
depth the tunnel passes 1,100m below the mountain’s peak.
Of its four lanes, the outbound lanes were opened in 1985 and
the inbound lanes were completed in 1991.

Yamate tunnel
(Central Circular Shinjuku Route of the Metropolitan Expressway)

The Central Circular Shinjuku Route of the Metropolitan Expressway
connects Shibuya, Shinjuku and Ikebukuro, which are major sub-centers
of Tokyo. Two tunnels account for most of its 11km length, one for the
inbound lanes and the other for the outbound lanes. The tunnels were
completed in 2010. JCT

Entrance and exit Entrance % o
80N AN Exit g =4
PR

) , \ A\
= e i W

o,

Legend

= Cut and cover mmmmm  Ventilation

[ Shield tunneling [ Railway station
[ Vertical shaft (cut and cover)
[ | Yamate Tunnel M ap Elevated section =~ ——— JCT-Entrance and exit

Tunnel boring machine

The tunnel boring machine consists of both a tunnel shield and a front rotating
cutting wheel. As the front cuts into the ground, it assembles concrete segments
inside the machine, and as it advances it constructs the tunnel behind it. Advanced
robotic technologies are used, with a computer controlling a series of activities [ b
required for the tunneling work. i

World’s largest tunnel boring machine g
(diameter: 14.14m) used to construct the
Tokyo Bay Aqua-line Expressway
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Bridges

Chapter 4 Advanced Road Technologies

Japan consists of four major islands, Hokkaido, Honshu, Kyushu, along with Shikoku, and a number of
smaller islands. Straits and inland seas hinder traffic between the islands. For well-balanced develop-
ment, transportation access is required, so bridges connecting islands have been constructed. Also,

since Japan is highly prone to earthquakes, typhoons and strong winds, cutting-edge technologies are
used to construct and maintain long-span bridges that can withstand severe weather and natural

disasters

Honshu-Shikoku expressway

The Honshu-Shikoku Expressway was completed in 1999 and
connects the main island of Honshu with the island of Shikoku.
It has three routes, including: the Kobe-Naruto route (the
Kobe Naruto Expressway), the Kojima-Sakaide route (the
Seto-Chuo Expressway and the JR Seto-Ohashi line), the

Akashi Kaikyo Bridge Tatara Bridge

Tokyo bay agua-line expressway

The Tokyo Bay Aqua-line Expressway, which allows a motorist to transverse the
Tokyo Bay, was completed in 1997. About 10km, out of its total 15.1km, are under
the Bay and the remaining 5km are configured as the Aqua Bridge. A ventilation
tower (“Kaze-no-to”) was constructed in the middle of the tunnel, and a manmade
island (“Umihotaru™) was constructed where the tunnel and the bridge meet.

The manmade island “Umihotaru” and the Aqua-line Bridge

Onomichi-Imabari route (the Nishi-Seto Expressway). The
total length of these roads is approximately 173km. The
center span of the Akashi Kaikyo Bridge is 1,991m, making it
the longest in the world. Additionally, the height of the main
tower is approximately 300m above sea level.

Seto Bridge

7~

R einforcement and
management of long bridges

Non-destructive inspection of hangers

Long bridges are inspected daily using advanced technologies in order to prolong
their service life. For instance nondestructive methods are used to inspect hangers
on suspended bridges.

Implementation of damage control earthquake-resistant designs to retrofit existing
long bridges has reduced the cost of constructing long bridges to 65%.

D

A model experiment
using a 1/6-scale model
of buckling restraint
braces.

% Use of a damage control
earthquake-resistant
‘.. design on the
Minato-ohashi Bridge
helped reduce the
construction cost
(Hanshin Expressway).




Chapter 4 Advanced Road Technologies

Pavement

In 1955, the percentage of paved national highways in Japan was less than 14% of the total road
network. The percentage increased sharply thereafter as motorization rapidly progressed, reach-
ing 57% in 1965, 79% in 1975, and over 90% today. Various paving technologies have been
researched and developed since roads in Japan are subject to large seasonal temperature differenc-
es and heavy rainfall. New technologies are being developed to address an aging society and envi-
ronmental issues.

Drainage and low-noise

pavement [Ordinary pavement] _ [Drainage pavement]
change to Air change to Air

\ becomes trapped ;
. " escapes into the
The surface of a newly developed pavement is —/ Tire  Detween the tire poroﬂs pavement

more porous than ordinary pavement and allows 23#;2: ;:g%?ﬁgrtates P
water to seep into and pass through the noise.

pavement. It flows along an inclined, imperme- i?ggﬁgmem Surface

able course and is then discharged out the side 0] e GITEL
gutters. The pavement drains the rain water and change to Reduction in the noise level by changing the pavement to one

allows the road surface to remain non-slippery, that absorbs rather than reflects vehicle noise on the road surface.

controls spray and ensures good visibility. The

porousness of the pavement also suppresses the

noise generated by tires and traffic.

- fordinary paverment] - ""[Drainage pavement} -
Noise reflects. Noise is partly absorbed and reduced.

Water-retaining pavement 0 O Searheat

The pavement retains water and thus lowers the road temperature i Q

through water evaporation. Diverse techniques, from which rain water and

underground water slowly evaporate, have been proposed. For example,

injecting water-retaining materials like polymers into the voids of asphalt ¢ SC Y Se > Water-retaining

3 ) i = ‘i" materials
mixtures is one such option. A

The road temperature
is dropped by water
retained in the
pavement which
consumes heat as it
evaporates.

Heat-insulating pavement

Special paint is applied on the pavement surface to reflect infrared rays from the sun and thus reduce the amount of heat that
is absorbed and accumulated in the pavement. The paint controls the rise in the surface temperature of the pavement and
improves the thermal environment for pedestrians and road-side users, helping to mitigate the heat-island phenomenon.

BExample of application BExample of filling

Heat-insulating Hezit-i_nslulating
materials materials

Matrix IR

Asphalt pavement

Asphalt pavement
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I. Age of People and Nature
(ancient times until the Meiji
Restoration in 1867)

I) The Ancient Foundations of Modern Japan

The oldest written record of roads in Japan appeared in a
Chinese history book from the 3 Century called Gishi-wajin-
den. At that point in time, Japan was in the process of
unifying the country under the Yamato Dynasty. People
travelled on foot or horseback for hundreds of years until the
Meiji Restoration, when Japan opened its doors to the
modern nations of the West late in the 19" century, which
resulted in modern conveniences becoming available and
then prominent in Japan.

Unlike in China and the European countries, horse-drawn
carriages never fully evolved in Japan. The historical lack of
use of horse-drawn carriages could be due, in part, to the
country’s terrain which is mostly mountainous and
criss-crossed by numerous creeks and inlets.

After the Reformation of the Taika Era (645 C.E.), an elabo-
rate central government system, characterized by emerging
administrative and judicial institutions, was established. A
new road network was developed at this time that connect-
ed Honshu (the largest island) to Shikoku (the smallest of the
four main islands) and then continued all the way down to
Kyushu (the southernmost and third largest island).

This nationwide public road network was called “Seven
Roads” and was composed of Tokaido, Tosando, Hokuriku-
do, San-indo, San-yodo, Nankaido and Saikaido (‘-do’ in
Japanese means ‘road’). After bitter struggles with the rough
terrain of the country, the Seven Roads were completed and
in later years were used as the prototype for highways and
roads. Almost all of the Seven Roads routes were used as
arterial railways during the Meiji Era (1868-1921 C.E.) and
then expressways that opened after 1964. In short, ever
since the Seven Roads were first established during this age,
they have continued to serve as the backbone for transport
routes in Japan.

2) User-friendly Roads Can Be Traced Back to
Early Times

Along with the establishment of the Seven Roads came
another system called “Ekiba, Tenma” (Post Horse System),
which eventually became the modern international word
“Ekiden” (a relay road race). In this Chinese-originated
system, an “Eki” (meaning station) was located at each
interval of 16km along a road and would provide necessary
services for the officials and people of high rank who
travelled that road on their journeys. Approximately 400
“Eki” were developed across the country. In the mid-8"
century, a number of fruit trees were systematically planted
along the Seven Roads, which eventually led to the tree lined
roads of today.

Later, in the 16™ century, a road signage system called
“Ichirizuka” was established by referencing a similar practice
from ancient China. This system can be viewed as the Asian
version of the Roman milestone-system. After the Edo
Shogunate was established in 1603 C.E., the ichirizuka
system was transformed when ample facilities were created
and the 5 Major Highway System, radiating from Edo (the
old name for Tokyo), was formed. The Shogunate specified
that the five major highways should be about 11m wide and

Numazu-juku as depicted by Hiroshige
Source: National Diet Library

Nihombashi in the Meiji Era
Source: National Diet Library

secondary roads should be 5.5m wide. The roads were to be
filled with gravel and cobbles to a depth of 3cm and topped
with sand after treading them down.

Sir Rutherford Alcock, the first British Minister to visit Japan,
wrote about his visit at the end of the Shogunate era, saying,
“Their highways, the Tokaido, the imperial roads through-
out the kingdom, may challenge comparison with the finest
in Europe. Broad, level, carefully kept and well macadam-
ized, with magnificent avenues of timber to give shade from
the scorching heat of the sun, it is difficult to exaggerate
their merit."

3) Road Construction with Consideration for
People and Scenery

Japanese people frequently traveled, to such a degree that
foreigners were astounded by how far and how often they
traveled in comparison to themselves. The Japanese did not
hesitate to travel because there were such excellent road
facilities and services even back then.

In the middle of the Edo Era (1690 C.E.), Englebert Kaemp-
fer, a German doctor who came to Japan to work for a Dutch
trading house, wrote: “An unbelievable number of people
travel the highways of this country every day. The reason for
this is the high population of this country, but another

reason is that, unlike inhabitants of other nations, the
Japanese travel extremely often.”*

The Hakone Road was already paved by 1680 C.E. Sir Ernest
Satow, a British diplomat who came to Japan at the end of
the Edo Shogunate (mid-19* century), wrote in his book, “A
Diplomat in Japan,” about his astonishment at the pavement
there: “Next morning, we started at half-past six to ascend
the pass which climbs the range of mountains by an
excellent road paved with huge stones after the manner of
the Via Appia where it leaves Rome at the Forum, and lined
with huge pine trees and cryptomerias.”

Unlike the Via Appia, Japanese surface transport routes were
developed primarily for people and horses, because
horse-drawn carriages were not common prior to the Meiji
Era (~1868 C.E.) For this reason, roads were usually in good
condition since damage caused by traffic was not severe and
maintenance was relatively easy to complete. Road cleaning
and other regular maintenance was not performed by the
Shogunate or the government of feudal clans, but by
roadside residents on a voluntary basis. This implies that
there was a general understanding that roads were not the
exclusive property of the overlords, but considered to be
“public property”.

* “Geschichte und Beschreibung von Japan”
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The state of roads in the mid-1950s was as “incredibly bad”
as Watkins wrote in his report.

2. Age of Modernization

(from Meiji Restoration to the
1950s)

After ending two hundred years of isolation, the revolution-
ary government of the Meiji Era (1868-1912 C.E.) quickly
started modernizing the surface transport system by import-
ing new technologies from Europe. Unlike China and
Europe, Japan did not have a history of horse-drawn carriag-
es as a method of transport. It was thus impossible to
transform the ancient roads, designed strictly for the
passage of people and horses, into modern roads in a single
step.

The beautifully maintained pre-modern roads of the Edo Era
began to deteriorate under the burden of modern
horse-drawn carriages and human-powered vehicles (or
rickshaws). Arthur Crow, who visited Japan in 1881 C.E.,
recorded this observation in “Highways and Byways in
Japan”: “The Tokaido is in a dreadfully bad state, with ruts
and holes large enough almost to swallow a cart, and yet
traffic is very heavy, both for horse and man-power
vehicles”.

The slow improvement of roads can be partially attributed to
the decision by the Meiji Government to give rail and sea
transport higher priority over roads. This decision was
intended to allow Japan to catch up with the advanced
nations of the West as quickly as possible. The backwardness
of the road system in Japan continued until 1945 when the
World War Il ended and the entire national landscape was
devastated by bombings and other catastrophes of war.
During the reconstruction process in Japan, the moderniza-
tion of roads in Japan was fully accelerated along with the
development of railways.

April 1968

Vehicles driving from Okazaki IC to Komaki IC after the
opening ceremony of the Tomei Expressway

(Photo: Mainichi Shimbun)
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3. Age of High Efficiency
Networks
(from the 1950s ~ today)

1) Arrival of the Motorization Age

Automobiles proliferated quickly as the Japanese economy
recovered from hardship after the war and the standard of
living improved. Only 130,000 vehicles were registered at
the end of World War Il, but the number increased rapidly,
reaching 500,000 vehicles by 1951, then doubling to one
million in 1953, and doubling again to two million in 1957.
The Age of Motorization had finally arrived in Japan.
However, the road system in Japan remained insufficient to
support the ongoing rapid motorization. Ralph J. Watkins,
an economist invited by the Japanese Government to
conduct research on the Meishin Expressway, wrote in his
1956 report, “The roads of Japan are incredibly bad. No
other industrial nation has so completely neglected its
highway system.”

Indeed, Japan’s road system in those days was truly terrible.
Only 23% of the first-class arterial national highway system
was paved. Only two-thirds of national Highway Route 1,
supposedly the major arterial highway connecting Tokyo
with Osaka, was paved. The Japanese Government at that
time accepted Mr. Watkins’ proposals and immediately put
them into practice. Thus, road improvement in Japan moved
into high gear, propelling the nation into the high economic
growth era of later years.

2) The Five-Year Road Development
Program, Toll Road System and Tax Revenue
System with Earmarks for Roads

Without a long history of horse-drawn carriages, the roads in
Japan were severely underdeveloped. What was worse, road

development was inevitably slow because the development
of railways was given priority over the development of roads.
Under these circumstances, the Five-Year Road Development
Program was launched so that road development could be
fully accelerated.

Since the public works budget, under the general revenue
scheme, was insufficient in meeting the ever-increasing road
traffic demand, two new financing systems were introduced:
the toll road system and the tax revenue system with
earmarks for roads. These systems allowed for a significant
number of road projects to be undertaken in a short period
of time.

The former “Act on Special Measures concerning Road
Construction and Improvement”, which was enacted in
1952, introduced the toll road system and enabled the
national and municipal governments to borrow sufficient
funds to develop roads. After the new roads were complete,
the borrowed money would be repaid using the toll revenue
from the roads.

The toll road system was used primarily for national express-
way projects. In 1956, the Japan Highway Public Corpora-
tion was founded, so that expressways would be efficiently
managed and financial resources from the private sector
could be widely utilized.

With its founding, toll road development was now led by JH
instead of the National Government. Although the mecha-
nisms of the toll road system are similar to that of current
PPP projects, the former included an ingenious system that
enabled them to carry out unprofitable road projects if the
road was recognized as necessary from a point of social
benefit. The National Government reduced the business risk
of unprofitable road projects by guaranteeing the loan and
by paying a fixed rate of interest. In addition, the Govern-
ment utilized the pool system, in which revenues and expen-
ditures were balanced throughout the toll expressway
network. This system enabled them to develop not only
profitable expressways in urban areas but also unprofitable
expressways in rural areas across the country.

M investment change in the Five-Year Road Development Program

80,000
< 70,000 [ Unsubsidized Local Road Projects
o Toll Road Projects
< 60,000 [~ .
) General Road Projects Note:
= 50,000 [~ 1) Reserve fund (150 billion) is included.
§ 2) Reserve fund (100 billion) is included.
< 40,000 [~ 3) Reserve fund (500 billion) is included.
£ 30000 - 4) Reserve fund (700 billion) is included.
o 5) Adjustment cost (1,300 billion) is included.
qé 20,000 |- 6) Adjustment cost (1,300 billion) is included.
= 7) Adjustment cost (1,400 billion) is included.

10,000 [~ 8) Adjustment cost (5,000 billion) is included.

) ) ) ) ) ) ) ) ) ) 9) Reserve fund (11.2 billion for Okinawa) is
b?;\ %SOQ Q’@) bféo ,\’%q Q:\,L (5:\,\ %99/ ,,5‘2;\ %9'1, < %QW included in the total of the 6th plan.
SIS SR SRS R G RRC RS
Fiscal Year
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(Bicycle Path and Bicycle/Pedestrian Path)

Article 39

1. Bicycle path width shall be not less than 3m, while

bicycle/pedestrian path width shall be no less than 4m. However,
where topographical conditions or any other reasons do not
permit such provisions, bicycle path width can be reduced to
2.5m.

. Lateral clearances wider than 0.5m shall be provided to both

sides of bicycle paths or bicycle/pedestrian paths as a part of the
roads.

. Where on-street facilities are provided on bicycle tracks or

bicycle/pedestrian tracks, width of these tracks shall be
determined in consideration of clearances as specified in the
following provision.

. Bicycle path and bicycle/pedestrian path clearances shall be in

accordance with the following figure.

. Alignment, grade, and other features of bicycle paths and

bicycle/pedestrian paths shall be determined so as to ensure safe
and smooth bicycle and pedestrian traffic.

. Requirements of Article 3 through 37 and Section 1 of the

preceding Article (excluding Article 1 1.2 for bicycle/pedestrian
path) shall not be applied to bicycle paths and bicycle/pedestrian
paths.

(Pedestrian Path)

Bicycle path or
bicycle/pedestrian
path(excluding the

necessary area for on-
street facilities)

D —

Article 40

. Pedestrian path width shall be not less than 2m in consideration

of pedestrian traffic conditions and areas where the track is
located, except where topographical conditions or other reasons
do not permit such provisions, in which case the width can be
reduced to 1m.

. Where on-street facilities are provided on pedestrian paths, width

shall be determined in consideration of clearances as specified in
the following provision.

. Pedestrian path clearances shall be in accordance with the

following figure.

. Alignment, grade and other features of pedestrian paths shall be

determined so as to ensure safe and smooth pedestrian traffic.

. Requirements of Articles 3 through 11, Article 11.3 through 37

and Section 1 of Article 38 shall not be applied to pedestrian
paths.

Pedestrian path
(excluding the
necessary area for on-
street facilities)

—

(General technical standards for structure of prefectural and municipal roads)

Article 41

1. The provisions of Article 4, 12, 35.2, 35.3, 35.4 (limited to the

matters listed in Article 30.1.12), 39.4, and 40.3 shall apply
mutatis mutandis to general technical standards for the structure
of prefectural or municipal roads when these roads are newly
constructed or reconstructed. In this case, "Type 3 Class 5" in
Article 12 shall be read as "Type 3 Class 5 or Type 4 Class 4".

2. The provisions of Article 5 through Article 11.4, Article 13

88

through 34, Article 35.1 and 35.4 (except for the provisions
listed in Article 30.1.12), Article 36 through 38, Article 39.1
through 39.3, Article 39.5 and 39.6, Article 40.1, 40.2, 40.4, and
40.5 shall apply mutatis mutandis to the standard specified in
Article 30.3. In this case, "Type 3 Class 5 roads" in proviso of
Article 5.1, Article 5.5, proviso of Article 10.2.3, and proviso of
Article 11.4 shall be read as "Type 3 Class 5 or Type 4 Class 4

roads". "Type 3 Class 5 roads" in Article 5.3 shall be read as
"Type 3 Class 5 and Type 4 Class 4 roads". "Type 4 roads" in
Article 9.1 and Article 11.1 shall be read as "Type 4 (except for
Class 4)". "Type 3" in these paragraphs shall be read as "Type 3
or Type 4 Class 4". "Type 3" in Article 11.2 shall be read as "Type
3 or Type 4 Class 4". "Values listed in the left column" in Article
13.1 shall be read as "Values listed in the left column (for Type 4
Class 4 roads 40km/h, 30km/h or 20km/h)". "Primarily for use"
in Article 31.2 shall be read as "Primarily for Type 4 Class 4 roads
or use". In Article 37 "National highways" shall be read as
"prefectural roads", "prefectural roads or municipal roads" and
"other roads" shall be read as "municipal roads", "subject part"
shall be read as "subject prefectural roads".

A
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Statistics

Statistics

Road Statistics of Japan

Road Length by Category (April 1, 2016) Vehicles in Use (Mar. 31, 2016)
Motorways (National expressways) 8,776 Passenger cars 61,253,300
Highways, Main or National Roads (National highways) 51,796 Buses & Motor coaches 232,793
Secondary or Regional Roads (Prefectural roads) 96,040 Vans, pick-ups, lorries, road tractors 16,004,870
Other Roads (Municipal roads) 196,216 Total 77,490,963
Total 349,828 (Reference) Motorcycles & Mopeds 3,602,689
+ Roads less than 5.5m in width have been excluded from the statistics. (Source: Automobile Inspection & Registration Information Association website)

(Source: Road Statistics Annual Report [Douro Toukei Nenpo] 2017, Road Bureau, MLIT)

Vehicular Traffic Volume (2016) Road Accidents (2016)
Passenger cars 525,470 Number of Injury Accidents 499,201
Buses & Motor coaches 5,916 Number of Persons Injured 618,853
Vans, pick-ups, lorries, road tractors 198,381 Number of Persons Killed 3,904
Total 729,768 (Source: Traffic Accidents Situation, and Number of Fatalities within 30 days from the Time of Accident, National Police Agency)

Source: Transport-related Statistics Data [Kotsu Kanren Toukei Shiryoshu], Policy Bureau, MLIT

Road Expenditure (2015)

Freight Transport (2016)

Maintenance expenditures 1,820,704
Road 212,034
Total 5,498,253
Rail 21,654
+ Expenditures for toll roads are excluded.
Waterway 180,381 (Source: Road Statistics Annual Report [Douro Toukei Nenpo] 2017, Road Bureau, MLIT)
Total 413,680

Passengers Transport (2016)

Road, public transport 63,737
Road, private transport 821,360
Rail 431,799
Total 1,316,896

Source: Transport-related Statistics Data [Kotsu Kanren Toukei Shiryoshu], Policy Bureau, MLIT
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Change in Investment in the Five-Year Road Development Program

General Road Projects Toll Road Projects ggzzb:;g%ii Leed
The Five-Year Road I Total
Development Plans Investment Ratio Investment Ratio Investment Ratio ¥billions
¥billions % ¥billions % ¥ billions %
1st Plan 260.0 100.0 - - - - 260.0
FY1954-57 182.1 59.0 146.0 4.7 111.9 36.3 308.6
alA (%) 70.0 - - - - - -
2nd Plan 610.0 61.0 200.0 20.0 190.0 19.0 1,000.0
FY1958-60 322.2 61.3 51.0 9.7 152.1 29.0 525.2
b/B (%0) 52.8 - 25.5 - 80.0 - 52.5
3rd Plan 1,300.0 61.9 450.0 21.4 350.0 16.7 2,100.0
FY1960-63 722.2 57.7 225.5 18.0 304.5 24.3 1,252.2
c/C (%) 55.6 - 50.1 S 87.0 S 59.6
4th Plan 2,200.0 53.7 1,100.0 26.8 800.0 19.5 4,100.0
FY1964-66 1,244.1 56.8 443.2 20.2 502.3 23.0 2,189.6
d/D (%) 56.6 - 40.3 - 62.8 - 53.4
5th Plan 3,550.0 53.8 1,800.0 27.3 1,100.0 16.6 1) 6600
FY1967-69 1,795.6 51.9 753.5 21.7 912.7 26.4 3,461.8
e/E (%) 50.6 - 41.9 - 83.0 - 52.5
6th Plan 5,200.0 50.2 2,500.0 24.2 2,550.0 24.6 2) 10300
FY1970-72 3,108.0 49.9 1,317.9 21.2 1,786.3 28.8 9) 6223.5
fIF (%) 59.8 - 52.7 - 70.1 . 60.1
7th Plan 9,340.0 47.9 4,960.0 25.4 4,700.0 24.1 3) 19500
FY1973-77 7,757.8 47.3 3,960.8 24.1 4,693.9 28.6 16,412.5
g/G (%) 83.1 - 79.9 - 99.9 - 84.2
8th Plan 13,500.0 47.4 6,800.0 23.9 7,500.0 26.3 4) 28500
FY1978-82 12,947.9 45.0 6,614.5 23.0 9,231.4 32.0 28,793.8
h/H (%) 95.9 - 97.3 - 123.1 - 101.0
9th Plan 16,000.0 41.9 9,200.0 24.1 11,700.0 30.6 5) 38200
FY1983-87 15,926.5 43.1 9,740.3 26.4 11,252.7 30.5 36,919.4
i/l (%) 99.5 - 105.9 - 96.2 - 96.6
10th Plan 23,800.0 44.9 14,000.0 26.4 13,900.0 26.2 6) 53000
FY1988-92 22,637.6 41.1 14,238.7 25.9 18,164.3 33.0 55,040.6
i3 (%) 9.1 - 101.7 - 130.7 - 103.9
11th Plan 28,800.0 37.9 20,600.0 27.1 25,200.0 33.2 7) 76000
FY1993-97 28,627.4 39.9 17,703.6 24.7 25,476.2 355 71,807.2
k/K (%) 99.4 - 85.9 - 101.1 - 94.5
12th Plan 29,200.0 37.4 17,000.0 21.8 26,800.0 34.4 8) 78000
FY1998-02 31,729.0 48.6 13,431.2 20.6 20,155.4 30.9 65,315.6
I/L (%) 108.7 - 79.0 - 75.2 - 83.7

92






