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ROAD SURVEY TECHNOLOGIES [ RequiredTool | Smartphone only

Free Smartphone ApplicaﬁOnS Introduced by £724 TOA Road Corporation (JPN)

BumpRecorder Simple Repair Quantity Pavement Site Inspection GPS
Road Survey Application Survey Application Ll Mapping Application

Good (Cracking
Ratio <20%)

=+ < Analysis Data Downloading requires ; -
Cloud Server Contract 4 Bad (Cracking

(Chargeable Service) ot - . g ';":':' LI, Ratio 40% over) | .
- . ! o -




Simple Survey

Technology
BumpRecorder

Inc. IRI Data Evaluation
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704 Simple Road Surface Characteristics Survey Technology

[Solution to Issue] Free Appli cation JICA Road Asset Management Technical Seminar (presented on Feb. 2020)
server Fee Only Classification of Road Surface Survey BumpResorder Road Survey Scheme & Price (Reference Price )
w m | Road Survey for Management . o 5
@ Lack of budge for road maintenance and improvement in efficiency Tyse o0, 107 (& ANEPIRe 884444 4484 843 o /
(Prioritizing and filtering) s?;-:: O O O -dntEHEONS g 480 qaaaaah omvmEmme fiac
® Lac!( of 1nvest1gat10n.fee required for road malntenance. (Moblle type is e - RO WEHE g s AR o+ S A
expensive, costly for maintenance and can be operated by limited member suvey O O 8 'Ei%'g!!r%ﬂ Al PortSurvey for Management e oy by T
()n]y) : BN e St - SEETLTE - ’!‘é‘;
! Simple - PR 7 = A
. m?.iur_re‘\' O ;:‘ :::‘ Yorieli- IV N =~ "
[Overview] o = T @
*Technology to survey road surface characteristics using Smartphone easily and to Picking up of damaged parts (Filtering) SR> et
Visualize and Quantify measured data Pavement finished form management ... suevey Assiys Fees 2460 USD + [ (2 oS 0kam) * 36 USDkan | = 2,670 USD/Year

*Measuring technology of road surface characteristics to improve the efficiency of - = ] e —

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)

a e

[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
Download of application

[EffeCtS ] and measuring scene

= Prioritization of road maintenance management (Improve Filtering efficiency) e

=Capable of database construction of roa(f surface survey with Small Budget of s (1495001, 34 1460 3015
maintenance management (No maintenance fee of measuring vehicle and easy to
organize the data as CSV format) . . s e o o T, s Dpeac: s W e

*Capable of road surface characteristics survey and road maintenance patrol . Step Height D Prci s messared 3 e bss o et computton of krasons
simultaneously - = edturerient

= AR Traer ste.

B IR S o e
LT TR
| e -
| IR R o e
| IR B v (i D vt
| wihare Shrw s sevorn G bevel deorence L]

Fiop bt J N

Measured example in Myanmar
(Visualization of road surface characteristics)

Classification of Roughness Measuring
Devices

World Bank sponsored international Road Roughness Experiments
(RRRE) conducted in Brazil in 1942, categorised the related equipments
into & classes, namedy Class I, I, 1l and V.

Classt Gives Aigher standard of sccurscy which ensble Inon
ML] 1 * T Messurenient of pavement sirtace prode pree

Class B Response Type Road Rooghness Messuring System (RTRRMS)
+ Autirmat Wiad Urnverrws Bvcorter | Bumps intge o | Binrgfiinmmine, Car Aty
Wcwrte s betegrator, Maps Mhsree st

[Achievements] W hbo nf e m—
=Cuba: JICA Technical Cooperation y

, o IRI (International Roughness e
*Myanmar: JICA Technical Cooperation in progress Index) - - IRI measuring accuracy
=Japan: Many records through nation wide. Measurable Index Flatness

In Aizu area, test survey using Al in progress (IR, flatness, step height, lateral line cracking ratio, MCI, PCR, max. acceleration, Ly value )
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/T@A BumpRecorder Simple Road Survey Method

“BumpRecorder” Simple Road Surface Survey Method by Smart Phone

Easy to Summary Road Data; Visualization

B GooglePlay  searcn

| == Apps Categories v Home Top charts New releases

My apps
Shop
BumpRecorder
Games BumpRecorder.com Maps & Navigation hokkok o 27 8
Family [

A

Editors’ Choice -
Radar  Graph ' List
Account [] Addto wishlist
Payment methods
My subscriptions
Redeem

My wishlist

My Play activity

Parent Guide

2cm
1¢kghom

VY cham - Tem

Thanlyin

V éoogle Play

Major Version Up (4.5)

- Add Functions : Data auto upload, Data auto delete. Delet

data
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704 BumpRecorder IRI Sample View

@Yangon City, Myanmar (Thilawa Access Road Project) Data as of 2019 December

BumpRecorder Web for RBEETH R F—a4000—F bl T ErFZ) tealM4ZA, ZAITEIR | ASFIE

'hilawa Access Road
IRY Very Good!

'

w o & o O
I
[ I - T S N

L S S O

2017.11~2020.03
Main Contractor
<TEKKEN Corp.(JPN)>
Sub Contractor
<Max Myanmar(MMR)>

TOA Road Cooperation
Construction Planning
Construction Management
Pavement Quality Control

IRI 2mm / m or less
M IRI 2-4mm / m
M IRI 4-6mm / m
M IRI 6-8mm / m or more

Wearing Course
no Laying Section
2 M IRI 8mm / m over (in 20m increments)

. Thilawa SEZ

\

where there are severe the level difference

or undulations

Ref. Tokyo, JAPAN:
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Z/ TOA Road Survey Kinds and Survey Method

COST i _
Expensive

Low Cost "=

SURVEY Quantity
- = 4 jcati k i . 4 . . R
) = S EAR . Google Application (Free) /S|mp|e Survey , \ Special Vehicle
STERARAS Simple Survey with Al Camera m p —
Filtering Survey oy By e
_ & Al Analysis ﬂ S| |
Free Use Contract Use i S — Vehicle
FANG Contract only _/ \_& Annual Car Maintenance Fees /
STEPZ HIERE Slte Inspection «—TOA Supporting Smartphone App. (Free) @ E (refer to next app. introduction) A
Basic Research Basic Survey (Monitoring, Checking, Quantity Calculation and Analysis of Road Damages)

Cracking, Pothole, Rutting and others BR with using Smartphone Camera can be used Practically without additional cost )

IRI Visualized IRI & Others Data IRI & other many Superior Analysis
Mapping only Data
No-Data [NEXT] Method Statement for IRI Data Practical Using to Real Road Maintenance
| IR DD [ x .
STEP.3| fgsa Excavation Survey

Detail Research
For Maintenance Design

B

£ Eng.

Specialist
S.Eng.
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/T@A Simple Road Survey Method Comparison (1)

Other Smartphone Type

Survey Vehicle

Simplicity

Ref. Movie URL

&} BumpRecorder
J 0a
Server Usage Fee | ,:9
(Data storage @Cloud Server) N0y O
oS>

All Vehicle Type
No Limited by Calibration

©: @

2 Keep Weight Constant is Necessary

20~120km/h
(1~20km/h Possible) Acc. |

Automatic Calibration (Require Distance:2km)

Smartphone Set only

https://www.youtube.com/watch?v=U1s9yoe-2¢eg

| Server Usage Fee (Data storage @Cloud Server)
Vehicle Maintenance Fee X Ocars g
Calibration Fee X Ocars

All Vehicle Type
Limited Vehicle by Calibration

Calibrated Vehiclé O O Calibrated Vehicle

Need Calibration (Pre-Setting is Necessary)

GPS

|

il

Accelerometer

PC

Requirement : Calibration with Vehicle

https://www.jip-ts.co.jp/drims/

Page. 6
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YTOA Simple Road Survey Method Comparison (2)

BumpRecorder Other Smartphone Type
Difficult to Apply to All Area
for Cost Performane

Calibrated Vehicle
f/ e\ ——
Ut 55 Tam_ mmC
s=—=y e
Calibrated Vehicle
Ex) Contract each Vehicle F
Profit of Contract Or Limited Island only £y

Non-Covered Area —,

EACH Island Cannot
Arrange for Budget!!

________________________ ]__ _MainTighway___, Tntermediatc Road _} __ _RuralRoad __ | _ TslandRoad _ |

Sample View
(Yangon, Myanmar)

Page.7 4704 TOA Road Corporation



/T@A Simple Road Survey Method Comparison (3)

‘as) BumpRecorder

Other Smartphone Type

Survey GPS Scale

Profit of System

Road Survey Data
Progress Monitoring

Mesh System

Surveyor(A)

|
Surveyor(B) i
Surveyor(C) :
|

----Road Asset Management Station

I Survey Data Separation Point
In case of Mesh(2) Size FIXED Forever

Distance is NO SAME depend on Mesh cutting angle

26~27m

Distance System

Survey Beginning Location Data is Necessary

Om

Om Om

Surveyor(A)

Surveyor(B)

Surveyor(C) .-
I

Survey Distance ™~~~ Road Asset Management Station

is S SAME

I Survey Data Separation Point

NO FIXED

GPS Matching is Necessary

Page.8
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Y\ TOA

APP. Download ; : If Standby OK,

Satellite Supplement Checking = . S

& Startup — Green Speed
R . W e T O Display

4.5+ LT —DE A

ﬁ Call Recorder Aulamalic
L ® Taponie - B
o aua wimy A TD0UTT

Kakoke ERTHFA4F. HTAL I

Google Play Store

( Freenload) R “EEC” D
P> Google Play for REC.Start
& Stop

BumpRecorder WEB Site https://map.bumprecorder.com

o AR TR hasld4 aan, Halk

A

3

3

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

&

Recording

Thanlyin

316
-ty

Data Checking

Moksh Tia

Thanatpin

@mn-,: ngin

SeNang o
ione Bwa

Google:

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

Data Saving

Edit Comment

2021

]

After Stbﬁ Rec N
Automatically Save
Window @peni__

Data
Saving

Saved Data L1st

2020¢/03/1412:44:06  10.6[km)]

1]

Page. 9
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'TOA How to Set? (Smartphone Setting Location)

@ ANY VEHICLE OK!!

N
§

Side of Vehicle

Easy to React near
the Suspension

IRI Value to be Large
(Specially Qne side data)
Data Variation Big

Center of Vehicle
React of the Both side Suspensions

— IRI Value to be Averaged |
Data Variatimy Small

Which position.s bettef for our C nt ?
Page.10 4704 TOA Road Corporation




'TOA How to Set? (Sm artphone Setting Detail Method)

Keep in Hand

Keep in Bag

Attachment

(Requirement for Camera Using Survey)

|
- oy
Keep on Sheet
Non-Slipping Cover !@
Keép on Long Neck = S
Type Attachment Recommend Attachment or Non-Slipping Items using
For Easy and Accurately Survey
Page. 11 4704 TOA Road Corporation



{M Difference of Public and Server Contract

Application
Download

Server Contract

ot Web  tor SEUMRTE )

Public

User

il

l;.J_‘

| i,

Road Survey

It AL, CAKEE 07T

0 Y
ﬂl‘,hlﬂhllum Ll

Survey Data
Uploading
to PUBLIC

Survey Data
Uploading
to OWN
SERVER

Own Group Data (Accuracy UP)

Only See View ,r

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

Public People Cannot extract
Data Mixing Survey Data and
= Accuracy Down Analysis

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

Number)

Survey Data Automatic Analysis and

~ .= . [fnot enough own data, Public Data ~ Data Extraction are Possible
can be added to own data

20191215] 156E+12
toa012__ 20191215 158E+12 2 139674787582 16.60285| 9614063 16.80384] 9614039 % 83
RS e e e

Page. 12
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/T@A BumpRecorder Sample View in Rwanda

Rwanda

BumpRecorder Web  for REEERTSE ()  Data Download

7\

Global total:3,913,430fkm]

# 0~2mmim

As of 29.Mar.2022

PhotoReport Other Free App [H] toaD14 -san, Hello  Logout
Background map OpenStreetiap v
Search condition Pale
from 2011-03-01 |to 2022-03-29 Compare
Measured by @ Shared My group () My self
Vehicle by Car (yRailway () Bicycle ¢ AllVehicle Search
Drawing data type
CIGPS path| Legend Class 2~8mn v | Speed >=20kmh +
IRl JJRI (JCrack [JLinearity Al Direction v
OMCI OPCR (JSpeed COLTx OLTz OAx CAz
O Bump(2m) C(10m) O {15m) [ Bump(Sprung)
Area selection @ Rectangle O Polygen O Line
Poesition 1| L= L
Position 2 | Latitude o Clear
Analyze Type  Histogram al select point v | Analyze
Data List
Search Result Latest Japan Latest Global
Date Time Distance Comment Latfrom Lonf
[ 2022/03/27 18:17:14 17 -1.950415 30.12
[ 2022/03/27 15:20:02 139 -1.933935 30.0¢
[0 2022/03/27 13:44:02 3 -1.936577 30.00
O 2022103127 13:18:56 45 -1.956022 30.0
[ 2022/03/27 12:57-20 27 -1.964427 30.0¢
(O 2022/03/27 10:56:57 12 -1.934053 30.0¢

Page. 13
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/YT0A BumpRecorder Filtering Method (using IRI Data Analysis)

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

BumpRecorder Web for REEBTIE®# 440 0-F J4bUg E@i EEFPFY [ENG]  toadl4 FA. TAICHIR  O57UH

—

Global total:3,812,290[km]

Graph

el A
A 0~2mmim
’ 2~4mmSm around (16.804312 , 96.141608) at 2011/03/01 to 2021/02/09.

10

& 4~6mmim

Number of Sample
EAD

:JII ‘H

28

-1-
162 IBTE44 45T 66668 76884 94100408 1
@100m ' I IRI [mm/m]
If excluding Road Crossing Part,
IRI Average is 4 to 4.5
(= “Consider” Level) | Mainly IRI 6 over @Road Crossing
2 . : treetiviap contributors Road Road Road
wam (IRI] [Judgement] Scale =1: 6771 Crossing Crossing Crossing
]| IR 2mm o s < Excellent> A I
B IRT 2-4mm / m —ecememememeenee <Good > 96.14197, 16.51083 -
200 m 150 1
B IRI 4-6mm / m ---=-=-===mmmmn LConsider Repair > Rf:gﬁllce " Repairing " Rf(:);)lr:ce
B IRI 6-8mm / m or more ----- Consider Repair > . . . Replace
BRI S/ Need revai Determine repair plan by combining survey result, future
------------ < > . . .
Tnmover ooCrepam plan, budget, continuity and life cycle

Page. 14 4704 TOA Road Corporation



z/ 'TOA Evaluation of IRI Data

IRI is General Pavement Indicator developed by the World Bank
IRI (m/km or mm/m)

. -

2 1T 16— S N Japanese = 30
Erosion gulleys and deep Maintenance =
depressions

T g pa ey CRERIOTE B Judgement
e g Bad _|
(Repair) E% ______________ e 12 (Repair) 50
o - Y pa S T 1S [ [ 7 S b
== | Frequent shallow depressions, E
g S some dee ]
] el Rl T EEEEEEEE SOy (o— P Rough unpaved | - __ —160
o 2 roads — ©
£ il >
Fair | 5| bl - 8 Frequentminor  ped M = RIS ——— =

I - = : —80 S

depressions g

s | | - — . - Damaged Fair = &

8 ! ' g Pavement ] Z.

= Slle 5 Surface l 3
----------- B {24 Surface R CRI0GE v —{100

z. = IRI 3.0(3.5 =

Good Cllg imperfections Maintained u(npazzed — @

_____________ B L ) e roads - Ll | %

“Damaged” Definition is Important! Older Pavement Good —120

_____________________________________ 0 .

0 = Absolute New P ¢
. ew Pavemen
DBST / Macadam Asphalt Pavement perfection ‘
Pavement Airport runways and
super highways

Based on TOA Researched Data .

. . General Pavement Evaluation
in South East Asia
(Developed World Bank)

Maintenance Judgement Line should be determined with considering Pavement Kkinds,
Survey results, Budget allocation, Prioritization and other conditions in each countries.
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‘704 1.EVEL of IRI

IRI = 2 mm/m around: new road level m zl

IRI = 4 to 5 mm/m: a little roughness felt

IRI = 7 to 8 mm/m: roughness further felt

IRI = 9 to 10 mm/m: roughness further
felt and some defects seen

IRI = 9 to 10 mm/m: roughness further
felt and pothole or patching

Source: Pavement Inspection Manual (JPN MLIT)

Regarding Cracking Level and Rutting level, Survey Supporting Technologies will be explained !
Page. 16 4704 TOA Road Corporation




/TOA Speed Data Usage for Transport & Construction Planning

BumpRecorder WEB Sample View

" -10kmih

s ;
' IRI Data - ¢
E E % | 10-20kmh
l |4 20-30km/h | "
\\ & ¥ =9 30-40km/h | o= o= e u
) i @ <okmm- | o

er Web  for BEIINTE (A) Do wrioad

: \ . ; can be considered with Speed Data. Bu | Bu
Which Location should be conducted for Bu | , I
= - ) _ | Traffic Congestion Relief (Economy Loss {u\":‘w
\ \ \ - Mitigation) can be viewed - \s
- } / w i | J
p
( \ i .
1 N\
Bl S FREE
p Bt ” o

4704 TOA Road Corporation



Y\ TOA

BumpRecorder WEB Sample View

IRI Data
in RWANDA

e e

Case.1
Rural Road, Curve Point
Z -10km/h
| SPEED <NG> | & 10-20km/h |
NN & 20-30kmh
— 4( i 30-d0km/h
S : - 4 % @ ok
i o
: ) i i i i A 0-2mmim
| IRI ?:GO?D> |i Vo =~ E E & 4mum
a7 i ( NG| 4esmmim
e i N Y !|@p6-Smmim
/ v | ! @ emmime
[ \ J \"\ !
S— — _/"/ -\\:l‘\
J N
04y
Ve o=
IRI is GOOD but Vehicle speed DOWN
(Estimated) Geometric Road Design NG

Analysis by IRI & Speed Data

Case.2

General Road

" 4-Hmmim

B-BmmSm
Smm/m-

/ -10kmsh

& 10-20km/h

& 20-30kmvh
30-40km/h

@ okmn-
[ SPEED <NG> |

| IRI<NG> I\

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

BN

FREE

Case.3
Urban Road, Road Crossing
/ -10kmh
[ SPEED <NG> | & 10-20kmh
& 20-30kmvh
30-40km'h
/ /E\\ /{"‘ ~ I @ okmn-
(s
4
(RizGoop=] | [,
I : '.‘ ' 4-Hmmsm

/

G-BmmSm
Smmsm-~

IRI is GOOD but Vehicle speed
(Estimated) Traffic Jam

DOWN

Page. 18
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Y T@A Road Maintenance Prioritization from Speed Data

Z -10km/h

& 10-20kmih

& 20-30kmvh

Route-A has not so many Road 30-40km/h
° o . o =
Maintenance Points for High @ <o

Speed Access / Save Time Route. L ommomg
= : " \

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

FREE

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

96.37000, 17 258
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/YT@A Tmportant Note of BumpRecorder Road Survey

@ Survey Possible and Easy by a Smartphone only

@ Survey with Traveling time (Performance Good)

@ Any Vehicle can be used for 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.

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

N B
® Anybody can use BumpRecorder Survey Easy e L
BumpRecorder should be educated to users for Accuracy m :

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

(@ 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.

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

(@ 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. q
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)T@A Surveyable Indexes and Real Maintenance Required Survey Data

—<Surveyable Indexes by BumpRecorder(Simple Survey)> faa

*IRI (International Roughness Index) — Evaluation based on IRI |
Covered “Longitudinal Unevenness”

1ess (JPN Unevenness Index)
PCR (Pavement Condition Rating|USA]) (reference only) . e
(Fa ' ating|USA]) ( ‘ J/ — Location Filtering

#Crack [Measuring line cracks]| (reference only) 3%

— Need to Site Check for “Cracking Details (Ratio & Copdition) ates

*Bump Height (reference only) X p— 3
— Need to Site Check for “Rutting”
Speed (Transport Planning and Traffic Jam checking) % These Values can be gotten
Maximum Acceleration & LT value for Train Upset Measurement by mounting AT Camera in the future!

—<Real Road Maintenance Planning Required Data>
*Photo linked with IRI Data — Need to Survey ) (BR Smartphone Camera Setting)
# Repair Material Quantity Calculation — Need to Site Survey @

* CBR Data & Existing Pave. Structure Checking — Need Excavation Survey

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

@ Site Survey Works Supporting FREE Application produced by TOA Road Corp. (Refer to “Survey Supporting Technologies”)
4704 TOA Road Corporation
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Road Inspection
Supporting Technologies

s Inc. Pave Analysis & Evaluation
Inspection

Page.22 {M TOA Road Corporation



............
...........

~ Smartphone Road Survey ~

Road Survey Support App. ST GEIALS
100% Free Mar.2020 Released

on Google Store!!

POT HOLE MEASURE

Pavement

Inspection

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

ot

Page.23 #T8A TOA Road Corporation



T 0.4 Simple Road Maintenance Survey Support Technology  seviioruent GLIALS BN
~ BN TOFRANEE

[Solution to Issue]
@ Lack budget for road maintenance

Free Application

Pavement inspection GPS mapping application
[Pavement Inspection | 2

L

epair quantity measurement application
@ Disparity of measured result due to human factor  Pothole Measure) -

(Experience and knowledge) -

Efficiency and quantification of measuring (Measure and

tabulation, management system) @
@ Planning work support for maintenance and repair Repair Caleulator

(Making Efficient)

[Overview] pr——

Technology easily supporting survey work of road maintenance ey
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.

[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

Data records

*Road Survey:

Smartphone apglication of Google. This application supports
the survey work by maintenance engineer at the site and can
Visualize (GPS mapping) survey data

[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

*No charge (Smartphone usage fee only)

No 000002

Inspection items Longitudinal unevenness
Suat dute bnd time: 2021/12/22 1507
End date and ime. 2021/12/22 1509
Measuring detance: 0.19 km

Q

o/ 9 | &

[ Achievement]
*For domestic only. English version will be released on Feb. — P e
Mar., 2022

Page. 24 4"TOA TOA Road Corporation



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

1 e TS

& 20220301 125225.paf B &

Repair Calculator

;==

N G|
Tap to “Photo” Take photo Paint Repair Area  Height & Calculate Results ~ After saving data, After saving data,

Thickness Put-in can check on data can check on data

and “Calculate” list list

(Example) Pothole Quantity Survey & Records (5~7min)

’-. Google Play

[ = |
[ e !
|

Application L ARt eN aad | TN ainade | CeX s
I
QR Code _11 Poglgiecori car&e madti |_Irrj$d|atelv.:_

ir —
No.00! N - — -
Date 2022/03/01 12:59 ; / O 4 & | B I
Asphalt mixture © 0.98 kg / 2.2 Ibs %s - = . e | I I —
Tack coat 0.1 4/0.03 gal s 4 P > ,

I J & & .
No.000016 = g v, _‘/.:') S N A 3 -
Date 2022/03/01 12:59 A 3 P ;‘
Asphalt mixture  0.78 kg / 1.81bs - \ A # # b, e
Tack coat : 0.1 £/0.03 gal 4 . : N RET N - X’ \ v

B G P e Anim 4 TR " o e TP

No.000015
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704 How to USE of Pothole Measure (Repair Quantity Measurement) Application

Data record

2022/03/01 Measured total 5 point Required repair
MEICUEIERGIE]

Asphalt mixture : 56.50 kg / 124.8 |bs
Tack coat : 0.98 #/0.29 gal

&
No.000006 S
=

Date :2022/03/01 12:52
f-\sphalt mixture : 24.84 kg / 54.8 lhﬁ

(Tack coat : 0.42 2/0.12 gal

No.000005 Quantity

Date :2022/03/01 12:28
Asphalt mixture : 13.96 kg / 30.8 Ibs

Tack coat : 0.24 £/ 0.07 gal

| NS o 0oonna

Measurement Results

P gy

In case of Big POTHOLES,

Scale Setting and Typical Location
Survey

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. * 5loc. =2.1

In case of Too Many Potholes,
Approximately Quantity also
can be estimated easy

by the same as this method.
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T0A4 How to USE of Pavement Inspection (Inspection Results GPS Mapping) Application Free Application

Example) Cracking Evaluation

' T Good (Cracking Ratio under 20%)
N Longaudinal unevenness 2 : Fair
3:Bad
spectn e Cracking
T 0.00 km
EH & &%
Data recon: Carvy ot Sethrgs
&
Toa
= s £33 =D 8 O
Tap to “Carry Inspection Item Walking and Inspection
out Inspection” Select
Record N 00001
:m:::ms . T;-:kumundlmi 1. Mar 2022
e a Tikanr 122 Ea g B
e A T
Mema

b’ Google Play

Application 7
/j {{
=y | | ||z
&0 [ e ]
- e -

Saved Data on list
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Good (Cracking Ratio under 20%)

! g
: I

Crack Nothing: 0%

(JPN MLIT)~

Longituinal Continuous
Cracking (1line): 10%

Longitudinal Continuous
Cracking (2line): 20%

YT@A Evaluation of Cracking

Fair (Cracking Ratio 20%~40%)

One side Longitudinal Continuous

2line or Alligator Cracking: 20%

Both side Longitudinal Continuous &
Several Transverse Cracking: 30%

Source: Pavemént InspectiomManual
(JPN Mkh)™

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

Bad (Cracking Ratio 40% over)

Source; Payement Inspection-Manual

Both side Longitudinal Continuous &
Alligator Cracking: 50~60%
o.4fCcment Inspection Manual

by

All Alligator Cracking: 80~100%
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YT@A Evaluation of Rutting

Source: Pavement Inspection Manual (JPN MLIT)

Vehicle Tire

Wearing /
Binder
Course

B as / - _‘"!;1—- = 5‘1‘!“:'5-@ =
Sub-Base | Rain Water penetration from
| = ] Pavement Cracks and Bearing
%_Course _»n

Capacity is reduced
Subgrade

Site Check POINT!!

Whiten& Phenomenon
8 by the Traffic Vehicle Tire
&= Pumping action

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

Regarding Longitudinal Unevenness, Evaluation can be used by BumpRecorder IRI data.
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z/fTﬂA Simple and Low Cost Road Survey Method

/ 5o 5
f) = @%0 . 1&%%%%
%, . Low Cost SURVEY COST Expensive~=i=iy
FEﬁ % EHE Google Application (Free)
STEPA Simple Survey l Simple Survey Road Survey
Filtering Survey taa! BumpRecorder with Al Camera Car
Only annual server usage fee Tmilion USD for Survey Car
_ } & Annual Car Maintenance Fees
gﬁ%/ﬁ%ﬂﬁﬁﬁ Google Application (Free)
(o )
ST E P 2 ) BumpRecorder j
m b4l With Smartphone Camera
Detail Research + Excavation
FWD
Pothole Measure Survey
+
TE ] 1milion USD for Survey Car
o é Pavement Inspectlon]/ & Annual Car Maintenance Fees
BIERE D1
B INEHE Tool: Smartphone only

STEP.3 [ Limited Excavation Survey ]
Detail Research .

GETIT ON A Iication
» Google Play Qgpc ode Inspectior

x= Inspection
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704 STEP.1 BumpRecorder Simple Road Survey

BumpRecorder Sample View, IRI (International Roughness Index) Data

Filtering of Simple Pavement Characteristics Survey Result
BumpRecorder Web

for P ER T3 (BD)

M IRI 8mm / m over

Global total-3 812 2900kml

[IR1]) [Judgement]

' IRI 2mm / m or less ------ < Excellent >
M IRI 2-4mm / m ==--mm-mmeemme- < Good >
M IRI 4-6mm / m -=---===-nmnn- Consider
M IRI 6-8mm / m or more ---- < Consider

________ < Need repair >

_i_

N

@100m

Detail Research Section

S
rd

speed of
IRI : normal use
(mm/m) (i) :
204 30 kan'h (19 mph)
- 1200
18 <
— 1100
tepair > If__l{mi
5 ==
) erosion gulleys and
«€pair -~ y Imﬁ g0 deep depressions 50 kavh (31 mph)
“+ 800
12 4 .
L 700 frequent shallow

depressions, some
g 104 cqp deep rough 60 knv'h (37 mph)
Needs repair -+ unpaved

s <00 . roads
II('\l“L’l].‘ nminor

depressions

6 400 l : 80 kaw'h (50 mph)
. damagec
T 3 surince »avement
1 el mperfections P
G } ek bitic = 200 maintained 100 knv/h (62 mph)
J00d condition 5 unpaved roads
S 100
Excellent = older pavements
0 new pavements
0 = absolute Alrport nuways

perfection and superhighways

Detail Research Section Length

< This Section Length should be determined no\
less than 200m for Road Continuity.

L : enStreetMap contributors s .
i g e fepconoo®) | After Length Decision, BumpRecorder with
= Camera, Pothole Measure and Pave.
96.14197, 16.61085 .
Inspection App. Recommend to use for Cheap
kRoad Survey. )
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T0A4 STEP.2 BumpRecorder + Pothole Measure + Pavement Inspection Survey
Joint Use of IRI Survey Result and Maintenance
Management Support Application

Y BumpRecorder [@ Pothole Measure]

@ With Smartphone Camera

Aggregation of
pavement repair volume

==

around (16.804312 , 96.141608) at 2011/03/01 to 2021/02/09.
10

Study of repair material

& method
B
__E:IE &
ol
B .
S Aggregation of visual
2 | .. inspection result
ik A ooy w u
162 2B BE44MEF66668 76884  F6100M8 ize | e i
! IRI [mm/m] - Final study of repair area
If excluding Road Crossing Part, Ol = T e R
IRI Average is 4 to 4.5 i 0 '
(= “Consider” Level) | Mainly IRI 6 over @Road Crossing
Road Road Road
Crisini - ﬁ)ssini Crossini
S 00m TS0m S 150m > T00m Determine repair pla{l by comblnlng survey result, future
Replace Reblaon® Replace plan, budget, continuity and life cycle
Page.32
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*TOA STEP.3 Road Maintenance Consideration with All Data (inc. Excavation Survey)

IRI (Longitudinal Unevenness) Analysis

Global total:3,812,290[km]

% [IRI] [Judgement]
| IRI 2mm / m or less -------- < Excellent >
- B IRI 2-4mm / m ----=mmmmmmmmm < Good >
. B IRI 4-6mm / m =======n=mnmm- Consider Repain
B IRI 6-8mm / m or more ---- < Consider Repair >
B IRI 8mm / m over ----------- < Need repair >

ﬁotal Judgement

+
{
,,' @100m )
Detail Research Sec@ie(mwgaplcoh:ibggj
m:l 96.14197, 16. aipas
50m  200m 150m 150m ~ 100m &
(Repair Length) How many meter? 200m Under or Over?
NO
Pothole Repair o
Patching, Sealing Partly Repairing

Partly Milling & Overlaying
Partly Replace & Re-Laying

ehe. Preventive Repairing

Temporary Repairing <

IRI

Life Prolong Technology is effectively!! f_\ a =
20% 40°/ E
Cracking |

Ruting

[Longitudinal}
Unevenness

Emulsion Technology
for Fog Seal :-:"

20mm 40mm

4.8mm/m 9.5mm/m

v

v
Judgement Line

Sectional Repairing

L

Sufficient
Budget

Illsufﬁcient
YES/ Budget

Total Judgement

Construction
Method

Rehabllltatlon Method Determmatlon

Material
Selection

NG

Permanent Maintenance <48

Ex. Ml[hng & Ovellavmur

Over Design Year

Previous Grade
Re-Construction

With-in Design Year

Upgrade Design
changing @

| Budg'et Re-checl%ing
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ROAD SURVEY TECHNOLOGIES [ RequiredTool | Smartphone only

Free Smartphone ApplicaﬁOnS Introduced by £724 TOA Road Corporation (JPN)

BumpRecorder Simple Repair Quantity Pavement Site Inspection GPS
Road Survey Application Survey Application Ll Mapping Application

7

Good (Cracking
Ratio <20%)

=+ < Analysis Data Downloading requires ; -
Cloud Server Contract 4 Bad (Cracking

(Chargeable Service) i, . . = = Ay Ratio 40% over) | .
L ﬁ_ . & i, ks s

Il 1|
ml"liMI’H‘” ||_!];J I
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JICA Road Asset Management / Knowledge Management Seminar
TOA Road Survey Technologies Introduction

oeveopmient OtwiALS

THANK YOU
FOR YOUR ATTENTION!

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

/i TOA TOA Road Corporation

7-3-7, Roppongi, Minato-ward, Tokyo, 106-0032, JAPAN

Construction Business Department
International Business Promotion Division

Section M ..
CHOR VNS Kenji MURAKAMI (# + &)

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




