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History

Year Public Works Research Institute(PWRI) Civil Engineering Research Institute for Cold Region(CERI)
Established as the Civil Engineering Laboratory in the
1922 . :
Ministry of Internal Affairs.
1923 Founded as the Testing Laboratory of the Civil Engineering
Department, Hokkaido Agency.
Renamed as the Public Works Research Institute,
1948 . :
Ministry of Construction.
Attached to the newly established Hokkaido Development
1951 Bureau and renamed as the Civil Engineering Research
Institute.
2001 Established the Independent Administrative Agency Renamed as the Independent Administrative Institution the
Public Works Research Institute. Civil Engineering Research Institute of Hokkaido.
2006 Integrated as the Incorporated Administrative Agency Public Works Research Institute.
2015 |Transformed into the National Research and Development Agency Public Works Research Institute.
Tsukuba Sapporo
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Public Works Research Institute (PWRI)

R&D Program

PWRI will work on the following issues revealed at the medium
to long-term objectives to focus on socially demanding issues
while looking at the future.

1. Contribution to realization of a safe and secure
society

2. Contribution to strategic maintenance and renewal
of public infrastructure

3. Contribution to realization of a sustainable and
vibrant society
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Today's Topics

1. Present Status of Road Pavement in Japan

2. Inspection Guideline for Pavement

(Road Bureau, Ministry of Land, Infrastructure, Transport
and Tourism, 2016)

3. Toward Efficient Pavement Management



Present Status — Road Pavement - e.

(2019.3.31)

Asphalt 8,354km

Motorway 9,021km
Cement 667km

Asphalt 22,708km

National Roads 23,892km
Cement 1,184km

(Managed by MLIT)

Asphalt 30,488km
Cement 1,202km
Not-paved 291km

National Roads 31,982km

(Managed by Prefecture and
ordinance-designated Cities)

Asphalt 123,980km
Cement 1,709km
Not-paved 4,065km

Prefectural Roads
129,754km

Asphalt 771,044km

Municipal Roads
Cement 50,475km

1,031,840km Not-paved 210,322km
Total Cement Aéphalt 956,574km

ement 55,238km
1 ,226,489km Not-paved 214,678km

2 Road statistics annual report ,MLIT



Present Status — Paved Rate — ®.-
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Present Status — Pavement Type —
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Present Status — Pavement Stock & Maintenance Cost— =

B The budget is decreasing and the appropriate preventive maintenance and
repairs are insufficient.
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Maintenance Cycle
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Inspection Technical Standards

1

Inspection Guideline
for Pavement

Road Bureau,
Ministry of Land, Infrastructure,
Transport and Tourism,

2016.10
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Today's Topics
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2. Inspection Guideline for Pavement

(Road Bureau, Ministry of Land, Infrastructure, Transport
and Tourism, 2016)
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Inspection Guideline

1

Inspection Guideline for Pavement

[Table of Contents]

1. Scope of Application
Purpose of Inspection
Definition of Terms
Classification of Roads

Basic Concept of Inspection

S

Inspection of Asphalt Pavement

6-1 Roads with Fast Damage Progress
(Classes A and B)

(1
(2
(3
(4

Inspection Method
Soundness Diagnosis
Implementation of Measures

SN N’ S S

Recording

6-2 Roads with Slow Damage
Progression (Classes C and D)

(1) Inspection Method

(2) Soundness Diagnosis

(3) Implementation of Measures
(4) Recording

7. Inspection of Concrete Pavement
(1) Inspection Method
(2) Soundness Diagnosis
(3) Implementation of Measures
(4) Recording
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Outline of Inspection Guideline @ S

Provision for effective implementation of pavement repair

O The pavement inspection guideline is provided for the improvement
of travel performance and comfort according to the road
characteristics by effectively implementing repairs.

Position of the Guideline

The guideline specifies basic items relevant to the inspection to be
implemented the provision for effective implementation of repairs including the

extension of the service life and the reduction in the life cycle cost (LCC) of
pavement.

13



Outline of Inspection Guideline @

1

Maintenance Cycle

(1) Inspection Method
(2) Soundness Diagnosis
(3) Implementation of Measures

(4) Recording

14



Outline of Inspection Guideline @-1

1

Concepts of inspection depending on the structural
characteristics of pavement types.

Basic Concepts of Inspection

(1) Asphalt pavement
* Inspection for the extension of service life in a manner that
protects base course and below by repairing surface and
binder courses at appropriate times.

(2) Concrete pavement
* Inspection focusing on joint sections and cracks on slabs
in order to prolong the high durability of concrete
pavement for an even longer period.
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Outline of Inspection Guideline -2 s
<Asphalt Pavement>
4 o Outflow of fine )
Tie gy IMiltration | | fraction of base _
zz24 of rainwater |[z222 course through Concentration of crushed stone after the outflow
22y through leoood | surface cracks due | | of fine fraction from base course due to pumping
S| surface A to pumping
Surface zz29 / cracks 2222
course S A
Binder
course -
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-1 Reduction in the bearing |
' force due to the
infiltration of rainwater
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- /
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Corrosion and breakage of dowel bar
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Outline of Inspection Guideline @-1 L

Classification of roads according to the damage progression
speed and road characteristics

Classification of Roads

Road type

Large classification Small classification Class
(Image)

Arterial high-standard highways
(Roads such as express highways for
which a high level of services are

>
Express
highways

Roads with fast pavement

damage progression required) A
(For example, roads with a lot - gs‘@ I
of heavy vehicle traffic) cT3LE
S 2O €
B T58 €O
2 c >
z c @® D [e)
A EF O
£
2200
235§
sog e
C Z8dg
, 2555
Roads with slow pavement <% =
. © O Q
damage progression -
(For example, roads with not | Residential roads R
much heavy vehicle traffic) (Roads with extremely slow pavement Y|z 3 54
damage progression and long service D €O
life if not affected by the excavation =

associated with public utility works)
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Outline of Inspection Guideline @-2

Crack rate (%)

Relation between heavy vehicle traffic and damage to

pavement on asphalt pavement

Years of Service (year)
0 5 10 15 20 25 30 35 40 45
01—
10
20 Le==z $un 100 vehides inone
1.000 vehides or marein drecson
ane drecton

30
40

Fast damage progression Slow damage progression
speed by 1,000 vehicles or speed by less than 1,000
more in one direction vehicles in one direction

Source: Data ofthe Ministry of Land, Infrastructure, Transportand Tourism
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Outline of Inspection Guideline &-1

Inspection methods according to classification of roads
Asphalt Pavement

B Roads with Fast Damage Progression (Classes A and B)

O Implementing effective repairs on surface course at appropriate times
to prevent damage to base course

O Setling target service periods to promote pavement management with
a focus on extension of service life

O Implementing inspection at least once every 5 years

O Classification of damage determination criteria into 4 categories

B Road with Slow Damage Progression(Classes C and D)

O The guideline specifies the establishment of an inspection plan and
the implementation of inspection according to the plan.

O Classification of damaqge determination criteria into 3 cateqories

19



Outline of Inspection Guideline &-2

9

Concrete Pavement

B Roads with fast damage progression and roads with
slow damage progression

O Priority confirmation of the status of weak structural
sections such as joints

Olnspection frequency of at least once every 5 years (for
roads with fast damage progression);

O Establishment of inspection plans and implementation of
iInspection according to plans (for roads with slow
damage progression)

O Grouping the classifications into 3 categories.
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Outline of Inspection Guideline &-3

Soundness Diagnosis

(Asphalt Pavement) (Concrete pavement)
Classification Classification
I Sound Sound

Stage with function of surface

1 Stage requiring minor repair
course preserved 9 9 9 P

Il | Stage requiring repair

(I1I-1: repair of surface course) Il | Stage requiring major repair

(I11-2: replacement of base

course)
Classes A&B (I, I, llI-1, 1lI-2)
Classes C&D (I, I, 1)
Case of National Roads Managed by MLIT (Asphalt Pavement)
I :Cracking Ratio<20% Rutting depth<20mm IRIK3mm. m
II : 40>Cracking Ratio=20% 40>Rutting depth=20mm 8>IRIZ3mm. m
II : Cracking Ratio=40% Rutting depth=40mm IRIZ8mm.”“m
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Reference

Rutting = Rutting Depth (D)

D=max(D, , D,)

Iwp

Cracking area (m?)
X
Section area (m?) 100

C=

Calculation method of cracking area is
defined by Manual for Pavement Testing
Method (Japan Road Association)
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Pavement Management using Target Service Life

1

Setting Target Service Life

Soundness Diagnosis (Asphalt Pavement Classes A and B)

Classification

Condition

Sound

Minor damage: deterioration is at a minor level with reference
to the management standards with pavement surface kept in
sound condition.

Stage with
function of surface
course preserved

Intermediate damage: deterioration is at an intermediate level
with reference to the management standards.

Stage requiring
repair

Major damage: deterioration exceeds or is expected to be at
an early stage in exceeding the management standards.

(l1-1: repair of
surface course)

The in-service period of a surface course exceeds the target
service life (on the assumption that base course is still in
sound condition)

(H1-2:
replacement of
base course)

The in-service period of a surface course is less than the
target service life (on the assumption that a course below
base course is damaged)
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Damage evaluation of asphalt pavement [Crack]

Classification

Damage Images

O I: Sound

(Cracking ratio of 0% to 20%)

O IlI: Stage with function of
surface course preserved
(Cracking ratio of 20% to

40%)

O ll: Stage requiring repair
(Cracking rate of 40% or

more)

24



Damage evaluation of asphalt pavement [Rutting]

Classification Damage Images

O |: Sound (Rutting depth
from 0 to 20 mm)

O IlI: Stage with function of
surface course preserved
(Rutting depth from 20 to
40 mm)

O Ill: Stage requiring repair
(Rutting depth of 40 mm or
more)




Damage evaluation of asphalt pavement [IRI]

Classification

Damage Images

O I: Sound
(IRI'of 0 to 3 mm/m)

O IlI: Stage with function of
surface course preserved
(IRl of 3 to 8 mm/m)

O ll: Stage requiring repair
(IRl of 8 mm/m or more)
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Damage evaluation of concrete pavement =

Classification

Damage Images

O I: Sound

O IlI: Stage with function of
surface course preserved

O lll: Stage requiring repair




Today's Topics

1

3. Toward Efficient Pavement Management
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Points of Inspection Guideline

Olndicates inspection, diagnosis,
Implementation of measures, and
records

Olnspection according to road
characteristics
(«— Not uniform for all roads)

Olnspection focusing on pavement
structure
(— not only road surface)

29



Inspection focusing on pavement structure

Considered pavement as a structure.

30



Inspection focusing on pavement structure

Surface
(of Pavement)

|

_Milll

Surface course

Base Course

Subgrade
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Inspection focusing on pavement structure

<Mechanism of structural damage on pavement (example)>

Infiltration of Outflow of fine

rainwater 22279 | fraction of base

through e course through

surface §§§§ surface cracks

SOTTacE cracks Zozs due to pumping

course SEEZ

Binder
course

h -
Base
course
R T )

of rainwater into base
course

Subgrade

1



Inspection focusing on pavement structure

Considered pavement as a structure.
(Without considering its function as a road surface.)

Bridge

Pavement

33



Inspection focusing on pavement structure

1

Inspection Guideline
for Pavement (excerpt)

- = *Inspection for the
extension of service life
In a manner that protects
base course and below
by repairing surface and
binder courses at
appropriate times.= - -

_Milll

Surface course

Base Course

Subgrade

34



Pavement Management using Target Service Life
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Setting Target Service life
Soundness Diagnosis(Asphalt Pavement Classes A and B)

Classification

Condition

Sound

Minor damage

Stage with
function of surface
course preserved

Intermediate damage

Stage requiring
repair

Major damage: deterioration exceeds or is expected to be at
an early stage in exceeding the management standards.

(1-1: repair of
surface course)

The in-service period of a surface course exceeds the target
service life (on the assumption that base course is still in
sound condition)

(-2 The in-service period of a surface course is less than the
replacement of | target service life (on the assumption that a course below
base course) W damaged)
I/\
[l1-2:Detailed survey should be conducted and appropriate measures
should be implemented based on the results of the survey.

J .




Pavement Management using Target Service Life

Soundness
A replacing surface course

Implement appropriate
measures based on
detailed survey according
to the inspection
guideline

Sound

repair

Detailed survey

requiring
repair P AN >
:  r —
Target Service life Target Service life

> F

In order to extend the life of the pavement as a whole,
it is necessary to eliminate the "early deterioration section”

36



Detailed Survey Methods (Indicated in the inspection guideline) O

pen—cut survey
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Present Status — Soundness of Road Pavement —

[Asphalt Pavement]

17%

(1%

Soundness
=1

m-1 =1m-2

83%

\ (6,056)
2%

MLIT
56,885km

37%
(21,265)

w1 O =I-1 =M-2

27%

(2,905

Soundness
=10

73%
(7,995)

&

Prefectures and
ordinance-designate
cities

e 87,905km

IM-1 =1Mm-2

w1

O =Mm-1 =M-2
*Road maintenance annual report 2022 ; MLIT 38



Present Status — Soundness of Road Pavement — &~

[Concrete Pavement]

6%
(146)

28%
(661)

MLIT
2,382km

4%
(47)

Prefectures and

ordinance-designate
cities

1,168km

w1 O =1

*Road maintenance annual report 2022 ; MLIT 39



Handbooks and Manuals (Related to the Guideline)
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Inspection
Guideline
for
Pavement

[ MuT

HERRESR

R 28FE10A8
EtxEE EBES

2016.10

Handbooks & Manuals

/ Japan Road Association \
(Pavement Committee)
| MLIT |

Research Institute
University

K [ Pavement Contractor ] /

HESRERICEDC

i< ¥ A o MRS

For pavement management For detailed survey & repair

SHER mIRIAEE

29 TR

P20 48

LENOEA OFRBIBRA

2017.4
For inspection on site

TAI 7L MEEOFERE - ERREER

DDDDDDDD

in preparation
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Various conditions affecting the pavement S

Roadside
use

Pavement

History Pavement

Conditions

Pavement
Subgrade

Structural
Characteristics

Enbankment

Foundation Ground
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Studying and Gathering of Knowledge

PDRG, PWRI




PWRI Activities (related to the guideline) e

Research Project

Research on long-life design and renewal technology

according to the cause of pavement damages
(2022-2027)

Develop appropriate pavement design methods based on the mechanism of
rapid deterioration.

QEP

- How to prevent factors that cause
rapid deterioration

- How to avoid rapid deterioration even
in the presence of factors that cause
rapid deterioration

Hrer .

BMEBORE
":1”: T": ':.l::'it:i TR ol WAng Wk
el DIURMTRANA WA 1 WA BA Wi

Wy
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PWRI Activities (related to the guideline)

Heavy vehicle

PWRI
Pavement Test
Field
(Accelerated
pavement
testing facility )
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PWRI Activities (related to the guideline)

FWD Verification

Verification Certificate
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PWRI Activities (related to the guideline)

Efforts to develop MWD
FWD

Measurement takes time because the vehicle is

stationary.
Traffic control is needed.

<>

MWD
MWD = Moving Wheel Deflectometer

While driving, measure the deflection under the
wheels caused by the vehicle's own weight.

—Efficiently survey the structural soundness of
the pavement




PWRI Activities (related to the guideline)

Efforts to develop MWD
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