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Smartphone Free Applications
SIMPLE ROAD SURVEY TECHNOLOGIES

~ LOW COST Road Survey Method ~

Smartphone only
Required Tool

Pothole Repair & 
Patching Quantity 
Survey Application

Site Inspection 
GPS Mapping 
Application

BumpRecorder
Simple Road 
Survey Application 

FREE PLAN AVALABLE

JICA Road Asset Management / Knowledge Management Seminar



Information from JICA KCCP

TOA Road Corporation

BACKGROUND

~New Road Project~ ~Existing Road Maintenance~

Maintenance
Works

Maintenance
Materials

Eng. Eng. Eng.

Eng.

Insufficient Budget, Manpower, Technologies, Tools and etc…

Road Survey

GOVERNMENT

Budget
Budget Budget Budget

ManpowerEquipment



TOA Road Corporation (JPN)Introduced byFree Smartphone Applications
ROAD SURVEY TECHNOLOGIES Smartphone onlyRequired Tool

Repair Quantity 
Survey Application

Site Inspection GPS 
Mapping Application

BumpRecorder Simple 
Road Survey Application 

IRI and Others Index Viewer

Good (Cracking 
Ratio <20%)

Fair (Cracking 
Ratio 20～40%)

Bad (Cracking 
Ratio 40% over)

Uploading to 
BumpRecorder Web

← Analysis Data Downloading requires
Cloud Server Contract
(Chargeable Service)

Free Viewing

Paint to Patching Area / Pothole

Automatic
Calculation

Results 
(PDF file)

Site Monitoring 
& Evaluation

Inspection Results 
GPS Mapping



TOA Road Corporation 

Simple Survey 
Technology

BumpRecorder
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Inc. IRI Data Evaluation



【Overview】
・Technology to survey road surface characteristics using Smartphone easily and to 

Visualize and Quantify measured data
・Measuring technology of road surface characteristics to improve the efficiency of 

survey work with necessary but limited man power for road maintenance 
management and to support the prioritization considering road maintenance budget 
(Presented on JICA Road Asset Management Seminar on February, 2020)

【Effects】
・Prioritization of road maintenance management (Improve Filtering efficiency)
・Capable of database construction of road surface survey with Small Budget of 

maintenance management (No maintenance fee of measuring vehicle and easy to 
organize the data as CSV format) 

・Capable of road surface characteristics survey and road maintenance patrol 
simultaneously 

【Achievements】
・Cuba: JICA Technical Cooperation
・Myanmar: JICA Technical Cooperation in progress
・Japan: Many records through nation wide.

In Aizu area, test survey using  AI in progress

【Features】
・Possible for Anyone Easily to measure road surface characteristics regardless the use 

of measuring vehicle or setting style of smartphones (Free application of Google Play)
・Measuring Accuracy of Class-II (Class-III for CSIR or other smartphone application) 

(attached with Auto Calibration function to meet the difference of car models) 
・Easy to pick up damaged parts by visualizing road surface characteristics

(Possible to share uploaded data to WEB Site using either of English or Japanese 
version among the own group in the cloud)

・Applicable for finished form management of completed road surface

① Lack of budge for road maintenance and improvement in efficiency 
(Prioritizing and filtering)

② Lack of investigation fee required for road maintenance (Mobile type is 
expensive, costly for maintenance and can be operated by limited member 
only)

Classification of Road Surface Survey

Download of application
and measuring scene

Measurable Index 
(IRI, flatness, step height, lateral line cracking ratio, MCI, PCR, max. acceleration, LT value )

Picking up of damaged parts (Filtering)

IRI measuring accuracyFlatness

Step Height

Pavement finished form management

IRI（International Roughness
Index)

Measured example in Myanmar
(Visualization of road surface characteristics)

Simple Road Surface Characteristics Survey Technology (BumpRecorder) cooperated by TOA

【Solution to Issue】 JICA Road Asset Management Technical Seminar (presented on Feb. 2020)
Free Application
Server Fee only
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“BumpRecorder” Simple Road Surface Survey Method by Smart Phone

Easy to Summary Road Data; Visualization

BumpRecorder Simple Road Survey Method

TOA Road CorporationPage. 3



Yangon

Taketa

ThanlyinDala

JICA Thilawa Access Road
IRI Very Good!

@Yangon City, Myanmar (Thilawa Access Road Project)

■ IRI 2mm / m or less
■ IRI 2-4mm / m
■ IRI 4-6mm / m
■ IRI 6-8mm / m or more
■ IRI 8mm / m over (in 20m increments) 

where there are severe the level difference
or undulations

Thilawa SEZ

Ref. Tokyo, JAPAN

2017.11～2020.03
Main Contractor

<TEKKEN Corp.(JPN)>
Sub Contractor

<Max Myanmar(MMR)>

TOA Road Cooperation
Construction Planning
Construction Management
Pavement Quality Control 

BumpRecorder IRI Sample View

Wearing Course 
no Laying Section

Data as of 2019 December

TOA Road CorporationPage. 4



STEP.1

STEP.2

STEP.3

Basic Research

Filtering Survey
BR

Special VehicleSimple Survey

Low Cost Expensive

Simple Survey

1milion USD for a Vehicle
& Annual Car Maintenance Fees

Google Application (Free)

Road Survey Kinds and Survey Method

簡易調査

詳細調査

基礎調査

Detail Research
補修設計のための

TOA Road CorporationPage. 5

SURVEY Quantity

BR（AI）

BumpRecorder→ BR

BR
Free Use Contract Use

Excavation Survey

Site Inspection
Basic Survey (Monitoring, Checking, Quantity Calculation and Analysis of Road Damages)

IRI Visualized 
Mapping only
No-Data

IRI & Others Data

with AI Camera

Eng.
Eng.

WPWP W

Eng.

Specialist
S.Eng. S.Eng.

Eng.

For Maintenance Design

IRI & other many 
Data

Superior Analysis

Contract only

Cracking, Pothole, Rutting and others

←TOA Supporting Smartphone App. (Free) (refer to next app. introduction)

BR with using Smartphone Camera can be used Practically without additional cost

[NEXT] Method Statement for IRI Data Practical Using to Real Road Maintenance

S.Eng.Eng.

& AI Analysis



Other Smartphone Type

All Vehicle Type
Limited Vehicle by Calibration

Automatic Calibration Need Calibration

Accuracy (CSIR)

https://www.youtube.com/watch?v=U1s9yoe-2eg https://www.jip-ts.co.jp/drims/

Class-Ⅱ

15~100km/h20~120km/h

Simplicity

BumpRecorder

Cost Server Usage Fee

Survey Vehicle

Traveling Speed

Server Usage Fee

Class-Ⅱ

Ref. Movie URL

（1～20km/h Possible）Acc.↓

（Require Distance：2km）

Simple Road Survey Method Comparison (1)

（Pre-Setting is Necessary）

Smartphone Set only

Requirement ： Calibration with Vehicle

SAME

SAME

※ Keep Weight Constant is Necessary

※ ※ ※

No Limited by Calibration
All Vehicle Type

Calibrated Vehicle Calibrated Vehicle

Calibration Fee ×○cars
Vehicle Maintenance Fee × ○cars

(Data storage @Cloud Server)

(Data storage @Cloud Server)

Accelerometer

GPS

PC
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Myanmar, Cuba, Ethiopia etc.

AI AI can be added

BumpRecorder

Philippine, Mozambique, Cambodia etc. 

Target Road Classification

AI can be added

Achievement

Main Highway Intermediate Road Rural Road Main Highway Intermediate Road Rural Road
◎ ◎ ○◎ △

Sample View
(Yangon, Myanmar)

Resource : JICA KCCP Lecture 

Simple Road Survey Method Comparison (2)

Profit of Contract

◎○
Island Road Island Road

NG

Calibrated Vehicle

Calibrated Vehicle

Calibrated Vehicle
EACH Island Cannot 
Arrange for Budget!!

Cost Down and Cover all area 
by Each Area Contract

Local Cars

Local Cars

Local Cars

Local Cars

Ex) Area Contract →

Ex) Contract each Vehicle
Or Limited Island only

Difficult to Apply to All Area 
for Cost Performance 

←Covered Area

Non-Covered Area →

Covered All Area

SAME
SAME

TOA Road CorporationPage.7
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BumpRecorder
Survey GPS Scale Mesh System Distance System

Simple Road Survey Method Comparison (3)

Profit of System Surveyor(A)

Surveyor(B)

Surveyor(C)

Surveyor(A)

Surveyor(B)

Surveyor(C)

Road Asset Management Station Road Asset Management Station
Survey Data Separation Point Survey Data Separation Point

All People (Part time worker also Possible)

EASYRoad Survey Data 
Progress Monitoring GPS Matching is Necessary

○m ○m ○m

Survey Beginning Location Data is Necessary

26~27m

26
~2

7m

In case of Mesh(2) Size

Technology Specialists onlyRequired Skill

26~27m

FIXED Forever
Distance is NO SAME depend on Mesh cutting angle

NO FIXED

Survey Distance 

is SAME

○m

TOA Road CorporationPage.8
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APP. Download
& Startup

Satellite Supplement Checking Recording Data Saving

Saved Data ListData CheckingData UploadBumpRecorder WEB Site

Under 
Supplement

Standby
OK

Waiting

Data
Saving

Note ; Saved Data can be Uploaded as Public or Own Group.
In case of the Upload to Own Group,
User ID & Password should be Set on “Setting” TAB

Lit. Waiting

“REC” click
for REC.Start

& Stop

After Stop Rec,
Automatically Save 
Window Opening

If Standby OK,
GPS Change to 
Green Speed 

Display

≒5min

How to Use? (Application Download ~ Survey Data Update)

Google Play Store
(Free Download)

https://map.bumprecorder.com

Save Cancel

Edit Comment

TOA Road CorporationPage. 9



Center of Vehicle

Side of Vehicle
Easy to React near 
the Suspension 

IRI Value to be Large

React of the Both side Suspensions

(Specially One side data)

Data Variation: Small
IRI Value to be Averaged

Data Variation: Big

Which position is better for our Country?

How to Set? (Smartphone Setting Location)

TOA Road CorporationPage.10

ANY VEHICLE OK!!



For Easy and Accurately Survey

Non-Slipping Cover

Keep in Hand Keep in Bag

Keep on Sheet

Keep on Long Neck 
Type Attachment

Attachment
(Requirement for Camera Using Survey)

Recommend Attachment or Non-Slipping Items using

How to Set? (Smartphone Setting Detail Method)

N G

TOA Road CorporationPage.11



Public People
Data Mixing
= Accuracy Down

Server Contract

Application
Download Road Survey

Survey Data 
Uploading

to PUBLIC

Visualization (GPS Mapping)
IRI, JRI, Crack, Linearity, MCI, 
PCR, Speed, Bump(Location)

Cannot extract 
Survey Data and 
Analysis

Own Group Data (Accuracy UP)

Survey Data 
Uploading
to OWN 
SERVER

Visualization (GPS Mapping)
IRI, JRI, Crack, Linearity, MCI, 
PCR, Speed, Bump (Location &

Number)

Public User

user_id datetime devicetime meshsize latcode loncode lat1 lon1 lat2 lon2 l speed iri jri crack linearity mci pcr lt_x lt_z max_ax max_az
toa012 20191215_ 1.58E+12 4 139672 787592 16.80437 96.14209 16.80404 96.1416 63.6 7.2 3.73 2.23 0 7.03 9.45 84.3 90.22 85.54 0.92 0.69
toa012 20191215_ 1.58E+12 2 139676 787594 16.80437 96.14209 16.80419 96.14185 32.7 6.74 3.04 1.9 0 4.81 9.47 89.1 89.18 85.24 0.62 0.54
toa012 20191215_ 1.58E+12 2 139674 787592 16.80419 96.14185 16.80404 96.1416 30.9 7.68 4.48 2.53 0 8.2 9.43 80 91.32 85.85 0.92 0.69
toa012 20191215_ 1.58E+12 4 139672 787588 16.80404 96.1416 16.80386 96.14111 55.8 7.92 4.73 3.69 0 7.35 9.39 78.7 93.19 89.41 1.61 1.83
toa012 20191215_ 1.58E+12 2 139674 787590 16.80404 96.1416 16.80387 96.14136 32.4 8.28 4.41 3.38 0 7.84 9.4 80.4 92.5 88.34 1.61 1.2
toa012 20191215_ 1.58E+12 8 139672 787584 16.80404 96.1416 16.80385 96.14063 106 7.62 4.38 3.23 0 7.01 9.41 80.5 91.56 88.65 1.61 1.83
toa012 20191215_ 1.58E+12 2 139674 787588 16.80387 96.14136 16.80386 96.14111 26 7.48 5.14 3.97 0 6.45 9.38 76.8 93.97 90.61 1.38 1.83
toa012 20191215_ 1.58E+12 4 139672 787584 16.80386 96.14111 16.80385 96.14063 51.9 7.27 3.98 2.6 0 6.5 9.43 82.8 89.22 87.55 0.57 1.42
toa012 20191215_ 1.58E+12 2 139674 787586 16.80386 96.14111 16.80387 96.14087 25.9 8.07 3.34 2.23 0 4.01 9.45 86.9 88.46 88.34 0.38 0.68
toa012 20191215_ 1.58E+12 2 139674 787584 16.80387 96.14087 16.80385 96.14063 26 6.4 4.69 2.95 0 8.42 9.42 78.9 89.63 87.13 0.57 1.42
toa012 20191215_ 1.58E+12 8 139672 787576 16.80385 96.14063 16.80374 96.13965 104.6 6.96 5.3 3.95 0 6.81 9.38 76.2 91.1 88.07 0.89 1.45
toa012 20191215_ 1.58E+12 4 139672 787580 16.80385 96.14063 16.80379 96.14014 52.3 7.39 3.9 2.55 0 7.29 9.43 83.2 88.4 86.57 0.89 0.9
toa012 20191215_ 1.58E+12 16 139664 787568 16.80385 96.14063 16.80379 96.13867 207.8 6.3 6.01 4.42 0 7.08 9.37 73.4 92.94 87.08 1.62 1.49
toa012 20191215_ 1.58E+12 2 139674 787582 16.80385 96.14063 16.80384 96.14039 25 8.3 3.15 1.85 0 4.46 9.47 88.2 86.17 85.89 0.83 0.64
t 012 20191215 1 58E 12 32 139648 787552 16 80385 96 14063 16 80383 96 13672 415 5 5 82 6 78 4 77 0 04 8 96 8 79 71 92 59 86 08 1 62 2 46

Survey Data Automatic Analysis and
Data Extraction are PossibleIf not enough own data, Public Data 

can be added to own data

Only See View

Difference of Public and Server Contract

(Public Data)

(Tokyo, Japan)

(Own Data)

TOA Road CorporationPage.12
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Rwanda
BumpRecorder Sample View in Rwanda

As of 29.Mar.2022

A B

A

B

Scale
100m

Scale
100m



Determine repair plan by combining survey result, future
plan, budget, continuity and life cycle

IRI (International Roughness Index) Sample View @ Yangon, Myanmar

＠100m

150m 150m 100m200m50m

【IRI】 【Judgement】
■ IRI 2mm / m or less --------- < Excellent >
■ IRI 2-4mm / m ---------------- < Good >
■ IRI 4-6mm / m --------------- < Consider Repair >
■ IRI 6-8mm / m or more ----- < Consider Repair >
■ IRI 8mm / m over ------------ < Need repair >

N
um

be
r o

f S
am

pl
e

Graph

BumpRecorder Filtering Method (using IRI Data Analysis)

If excluding Road Crossing Part,
IRI Average is 4 to 4.5
（= “Consider” Level） Mainly IRI 6 over @Road Crossing

Road
Crossing

Road
Crossing

Road
Crossing

Replace Replace
Replace

Repairing

TOA Road CorporationPage.14



Bad 
(Repair)

Evaluation of IRI Data

IRI is General Pavement Indicator developed by the World Bank

Sp
ee

d 
of

 N
or

m
al

 U
se

Based on TOA Researched Data 
in South East Asia
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Maintenance Judgement Line should be determined with considering Pavement kinds, 
Survey results, Budget allocation, Prioritization and other conditions in each countries. 

30

120

DBST / Macadam 
Pavement

IRI (m/km or mm/m)

0 = Absolute 
perfection

Airport runways and 
super highways

New Pavement

Older Pavement

Maintained unpaved 
roads

Damaged 
Pavement

Rough unpaved 
roads

General Pavement Evaluation
(Developed World Bank)

Asphalt Pavement

D
am

ag
ed

O
ld

er

N
ew

R
ou

gh
 R

oa
ds

D
am

ag
ed

Fair

Good O
ld

er

N
ew

R
ou

gh
 R

oa
ds

Surface 
imperfections

Frequent minor 
depressions

Frequent shallow depressions, 
some deep

Erosion gulleys and deep 
depressions

Bad 
(Repair)

Japanese 
Maintenance 
Judgement

IRI 8.0

IRI 3.0(3.5)

Fair

Good“Damaged” Definition is Important!



LEVEL of IRI
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Source: Pavement Inspection Manual (JPN MLIT)

Regarding Cracking Level and Rutting level, Survey Supporting Technologies will be explained !



BumpRecorder WEB Sample View

IRI Data

Speed Data Usage for Transport & Construction Planning

TOA Road CorporationPage.17

Speed Data

FREE

Bu

Bu
Bu
Bu

Bu Bu
Bu
Bu

Bu
Smoothly Transport Management Planning 
can be considered with Speed Data.
Which Location should be conducted for 
Traffic Congestion Relief (Economy Loss 
Mitigation) can be viewed



BumpRecorder WEB Sample View

IRI Data

Analysis by IRI & Speed Data

TOA Road CorporationPage.18

FREE

Rural Road, Curve Point

SPEED <NG>

IRI <GOOD>

IRI is GOOD but Vehicle speed DOWN

Case.1

(Estimated) Geometric Road Design NG

Case.2

General Road

SPEED <NG> IRI <NG>

IRI & Speed is NG at Same Section
(Estimated) Road Defect Effects for Vehicle Speed

Case.3

Urban Road, Road Crossing

SPEED <NG>

IRI <GOOD>

IRI is GOOD but Vehicle speed DOWN
(Estimated) Traffic Jam

in RWANDA



Road Maintenance Prioritization from Speed Data
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FREE

Which Route is Priority?

Route-A Maintenance    
can be Eliminated regional 
disparities by little budget

Route-B has Many Maintenance 
Points for Eliminate regional 
disparities by big budget

Route-A has not so many Road 
Maintenance Points for High 
Speed Access / Save Time Route.

Yangon

Bago



④ Pavement Damage is able to be Filtering, Visualization and Quantify easy for Road Maintenance 
Budget Calculation.

Important Note of BumpRecorder Road Survey

When Vehicle Weight changing time such as Passengers & Items Loading/Unloading and 
Fuel filling up, Survey should be stopped. After Vehicle Weight changing, New Survey 
need to start for Auto calibration.

① Survey Possible and Easy by a Smartphone only

② Survey with Traveling time (Performance Good)

③ Any Vehicle can be used for Survey

⑨ BumpRecorder is required 5 Satellite Signals, Survey limit length is 
approximately 1km in the Tunnel and Forest covered road. In this case, traveling 
speed should be kept constant as possible.

⑤ Anybody can use BumpRecorder Survey Easy
BumpRecorder should be educated to users for Accuracy

⑥ Road Lane Data sometimes have mixed or separated conditions depend on GPS Received 
Status, but Survey data is surely Separated depend on Traveling Direction. 

⑦ Shown Survey Data on BumpRecorder Web Site is based on new survey data. New Data 
will be pasted on Old Data. If not enough survey section, new data will be mixed old data.

⑧ Detail Survey also possible, if linked with Smartphone Camera or AI Camera.

TOA Road CorporationPage.20



→ Need to Site Check for “Cracking Details (Ratio & Condition)”

IRI (International Roughness Index) → Evaluation based on IRI

Surveyable Indexes and Real Maintenance Required Survey Data

MCI (Maintenance Condition Index[JPN]) (reference only)

Crack [Measuring line cracks] (reference only)

PCR (Pavement Condition Rating[USA]) (reference only)
Speed (Use additional Concerning for IRI Evaluation)

Bump Height (reference only)

Flatness (JPN Unevenness Index)

Site Survey Works Supporting FREE Application produced by TOA Road Corp. (Refer to “Survey Supporting Technologies”) 

Covered “Longitudinal Unevenness”

→ Need to Site Check for “Rutting”

Photo linked with IRI Data → Need to Survey

Maximum Acceleration & LT value for Train Upset Measurement

※

※

※ These Values can be gotten 
by mounting AI Camera in the future! 

Location Filtering 

Repair Material Quantity Calculation

Skid Resistance, Deflection, Drainage Function and others (if require)

→ Need to Site Survey
CBR Data & Existing Pave. Structure Checking → Need Excavation Survey

(BR Smartphone Camera Setting)

TOA Road CorporationPage.21

Speed (Transport Planning and Traffic Jam checking)

<Surveyable Indexes by BumpRecorder(Simple Survey)>

<Real Road Maintenance Planning Required Data>



TOA Road Corporation 

Road Inspection
Supporting Technologies

Page.22

Inc. Pave Analysis & Evaluation



~ Smartphone Road Survey ~
Road Survey Support App. 

Mar.2020 Released 
on Google Store!!

Repair Quantity Measurement Application
POT HOLE MEASURE

Pavement Inspection GPS Mapping Application
PAVEMENT INSPECTION

100% Free

TOA Road CorporationPage.23

→ Mobile Data & Location (GPS) setting to “ON”
Before starting to use these application,



Free Application
① Lack budget for road maintenance

【Overview】
Technology easily supporting survey work of road maintenance 
management by smartphone application. Only smartphone can 
perform road maintenance management by using along with 
pavement roughness measurement provided by BumpRecorder.
To make effect the necessary and limited work for road 
maintenance and support the survey work without spending 
a lot of budget.

【Effects】
・By using this application, maintenance and management 
survey depending on personal capability of each engineer in 
least developed country can be visualized and quantified and 
support checking system and decision-making by the 
supervisor for the maintenance

【Achievement】
・For domestic only. English version will be released on Feb. –
Mar., 2022

【Features】
・Pothole Measure:
Smartphone application of Google. Quantity of material 
required for the repair is automatically computed, tabulated 
and recorded from measured data by this application

・Road Survey:
Smartphone application of Google. This application supports 

the survey work by maintenance engineer at the site and can 
Visualize (GPS mapping) survey data

TOA Road Corporation

～ 海外での活用が想定される技術 ～
Simple Road Maintenance Survey Support Technology

・No charge (Smartphone usage fee only)

③ Efficiency and quantification of measuring (Measure and 
tabulation, management system)

② Disparity of measured result due to human factor 
(Experience and knowledge)

【Solution to Issue】

④ Planning work support for maintenance and repair 
(Making Efficient)

Page.24

Repair quantity measurement application
「Pothole Measure｣

Pavement inspection GPS mapping application 
「Pavement Inspection｣



Height & 
Thickness Put-in 
and “Calculate”

How to USE of Pothole Measure (Repair Quantity Measurement) Application

Tap to “Photo” Take photo Paint Repair Area Calculate Results After saving data, 
can check on data 
list

After saving data, 
can check on data 
list

(Example) Pothole Quantity Survey & Records (5~7min)
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Application
QR Code 11 Potholes Records can be made immediately!!

Free Application



How to USE of Pothole Measure (Repair Quantity Measurement) Application

In case of Too Many Potholes,

TOA Road CorporationPage.26

Quantity

In case of Big POTHOLES,

② ③
④ ⑤

①

DATE, TIME and Number of multiple 
should be recorded when you survey.

After Survey, Quantity will multiply 
with location number.

Asphalt Mixture
24.84 kg/loc. * 5 loc. = 124.20kg

Tack Coat
0.42 L/loc. * 5 loc. = 2.1L

Scale Setting and Typical Location 
Survey

Approximately Quantity also 
can be estimated easy
by the same as this method. 



How to USE of Pavement Inspection (Inspection Results GPS Mapping) Application

TOA Road CorporationPage.27

Tap to “Carry 
out Inspection”

Inspection Item 
Select

Walking and Inspection

Saved Data on listCheck GPS Mapping

Application
QR Code

Free Application

Good (Cracking Ratio under 20%)

Fair (Cracking Ratio 20%～40%)

Bad (Cracking Ratio 40% over)

Example) Cracking Evaluation



Evaluation of Cracking
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Good (Cracking Ratio under 20%) Fair (Cracking Ratio 20%～40%) Bad (Cracking Ratio 40% over)

Crack Nothing: 0% 

Longitudinal Continuous 
Cracking (1line): 10% 

Longitudinal Continuous 
Cracking (2line): 20% 

One side Longitudinal Continuous 
2line or Alligator Cracking: 20% 

Both side Longitudinal Continuous & 
Several Transverse Cracking: 30% 

Source: Pavement Inspection Manual 
(JPN MLIT)

Source: Pavement Inspection Manual 
(JPN MLIT)

Source: Pavement Inspection Manual 
(JPN MLIT)

Source: Pavement Inspection Manual 
(JPN MLIT)

Source: Pavement Inspection Manual 
(JPN MLIT)

Both side Longitudinal Continuous & 
One side Alligator Cracking: 40% 

Both side Longitudinal Continuous & 
Alligator Cracking: 50~60% 

All Alligator Cracking: 80~100% 



Evaluation of Rutting
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Good (Rutting Depth under 20mm) Fair (Rutting Depth 20～40mm) Bad (Rutting Depth 40mm over)

Source: Pavement Inspection Manual (JPN MLIT)

Wearing / 
Binder 
Course

Base / 
Sub-Base 
Course

Subgrade

Rain Water penetration from 
Pavement Cracks and Bearing 

Capacity is reduced

Vehicle Tire

Regarding Longitudinal Unevenness, Evaluation can be used by BumpRecorder IRI data.

Site Check POINT!!

Is Fine Material of Base Course appeared on pavement surface?
YESNO

Whitening Phenomenon 
by the Traffic Vehicle Tire 
Pumping action



STEP.1

STEP.2

STEP.3

Detail Research

Filtering Survey BumpRecorder
Road Survey
Car

Simple Survey
with AI Camera

Low Cost Expensive

Simple Survey

SURVEY COST

Only annual server usage fee 1milion USD for Survey Car
& Annual Car Maintenance Fees

FWDPothole Measure

Pavement Inspection

Google Application (Free)

BumpRecorder

Excavation 
Survey

1milion USD for Survey Car
& Annual Car Maintenance Fees

Tool: Smartphone only

Simple and Low Cost Road Survey Method

簡易調査

追加調査

Limited Excavation Survey

基礎/詳細調査

Detail Research

Google Application (Free)

With Smartphone Camera

補修設計のための

Application
QR Code

TOA Road CorporationPage.30

BumpRecorder Measure
Pavement
Inspection

Pothole



Filtering of Simple Pavement Characteristics Survey Result

【IRI】 【Judgement】
■ IRI 2mm / m or less ------ < Excellent >
■ IRI 2-4mm / m ---------------- < Good >
■ IRI 4-6mm / m -------------- < Consider Repair >
■ IRI 6-8mm / m or more ---- < Consider Repair >
■ IRI 8mm / m over -------- < Need repair >

＠100m

STEP.1 BumpRecorder Simple Road Survey

BumpRecorder Sample View, IRI (International Roughness Index) Data

Detail Research Section

Detail Research Section Length
This Section Length should be determined no 
less than 200m for Road Continuity.  

TOA Road CorporationPage.31

After Length Decision, BumpRecorder with 
Camera, Pothole Measure and Pave. 
Inspection App. Recommend to use for Cheap 
Road Survey.



If excluding Road Crossing Part,
IRI Average is 4 to 4.5

150m 150m 100m200m50m

（= “Consider” Level）

Road
Crossing

Road
Crossing

Road
Crossing

Mainly IRI 6 over @Road Crossing

Replace ReplaceReplace
Repairing

STEP.2 BumpRecorder + Pothole Measure + Pavement Inspection Survey

Joint Use of IRI Survey Result and Maintenance 
Management Support Application

Pothole Measure

Aggregation of
pavement repair volume

Study of repair material 
& method

Pavement Inspection
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Aggregation of visual 
inspection result

Final study of repair area

BumpRecorder
With Smartphone Camera

Determine repair plan by combining survey result, future
plan, budget, continuity and life cycle



STEP.3 Road Maintenance Consideration with All Data (inc. Excavation Survey)
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200m Under or Over?

Insufficient 
Budget

Sectional Repairing

Partly Repairing
Pothole Repair

Total Judgement

Permanent Maintenance

＠100m

Detail Research Section

IRI (Longitudinal Unevenness) Analysis

150m 150m 100m200m50m

(Repair Length) How many meter?

【IRI】 【Judgement】
■ IRI 2mm / m or less -------- < Excellent >
■ IRI 2-4mm / m -------------- < Good >
■ IRI 4-6mm / m -------------- < Consider Repair >
■ IRI 6-8mm / m or more ---- < Consider Repair >
■ IRI 8mm / m over ----------- < Need repair >

YES

NO

Sufficient 
Budget

Temporary Repairing
Preventive Repairing

Rehabilitation Method Determination
Ex. Milling & Overlaying

Construction 
Method

With-in Design Year Over Design YearMaterial 
Selection Upgrade Design 

changing
Previous Grade 
Re-Construction

Budget Re-checking

OK

NG

Total Judgement

Patching, Sealing
Partly Milling & Overlaying
Partly Replace & Re-Laying

etc…

20% 40%

40mm20mm

4.8mm/m 9.5mm/m

Cracking

Rutting

IRI
Longitudinal 
Unevenness Judgement Line

Life Prolong Technology is effectively!!

Emulsion Technology 
for Fog Seal



TOA Road Corporation (JPN)Introduced byFree Smartphone Applications
ROAD SURVEY TECHNOLOGIES Smartphone onlyRequired Tool

Repair Quantity 
Survey Application

Site Inspection GPS 
Mapping Application

BumpRecorder Simple 
Road Survey Application 

IRI and Others Index Viewer

Good (Cracking 
Ratio <20%)

Fair (Cracking 
Ratio 20～40%)

Bad (Cracking 
Ratio 40% over)

Uploading to 
BumpRecorder Web

Free Viewing

Paint to Patching Area / Pothole

Automatic
Calculation

Results 
(PDF file)

Site Monitoring 
& Evaluation

Inspection Results 
GPS Mapping

← Analysis Data Downloading requires
Cloud Server Contract
(Chargeable Service)

Page.34



TOA Road Survey Technologies Introduction

< Inquiry >

THANK YOU
FOR YOUR ATTENTION!

TEL  : 03 - 3405 - 1813 ／ FAX : 03 - 3405 - 4210
Mail ： kenji_murakami@toadoro.co.jp
WEB：http://www.toadoro.co.jp/en/index.html

7-3-7, Roppongi, Minato-ward, Tokyo, 106-0032, JAPAN
TOA Road Corporation

Construction Business Department
International Business Promotion Division

Kenji MURAKAMI （村上憲司）
Section Manager

If you have any questions, Pls inquire to us anytime!

JICA Road Asset Management / Knowledge Management Seminar


