Road Condition Data Collection Survey

3. Road Condition Data Collection Survey

3.1 Overview

The objectives of pavement condition data collection, using the pavement condition survey vehicle, are
to: take pictures of road surface for crack analysis; measure the crossing road profiles for rut; measure
the vertical road profiles for IRI; record locations using GPS; and take pictures of forward views.

Table 3.1 Functions and Performance of Road Condition Survey Vehicle

Functions Performance
Distance Accuracy to within £0.5% for values actually measured by tape
Cracking Accuracy to be able to detect any crack of 2 mm or more in width
Ruitin Accuracy to within +5mm for values actually measured in the cross-sectional
& profile graphs
E;im}?;o;al Devices to measure cross-sectional profiles satisfy the accuracy of Class 2.
In dei IRI (complying with the “Handbook for Pavement Survey and Test Methods™)

Road images Full high-vision CCD cameras (1,920 (w) x 1,080 (h))

GPS data ?lfiz.llcrizcy of point positioning, and measurement of longitude, latitude and

3.2 Personnel

The team has: Leader; Operator 1; Operator 2; Navigator; and Driver. The leader shall have basic IT
skills of Windows and MS Excel. Operator 1 handles the forward viewing; Operator 2 handles the road
images; the navigator checks the routes.

3.3 Overview of the Road Condition Survey Vehicle

The road condition survey vehicle has the following sensors: front camera, GPS, IMU, Laser Profiler,
road cameras, laser displacement sensors. The front camera record front images; GPS records locations;
IMU and laser displacement sensor identify longitudinal profile; the road cameras record road images in
black and white to identify cracks; the laser profiler records cross section profiles to identify rut depths.

On the roof of the vehicle, a solar panel is installed to secure additional power to the on-board equipment.

All the sensors are mounted to the vehicle in a secure way. As the front camera needs to record the front
view, the location of the front camera needs to be high enough not to include the front of the vehicle
itself. The clearance of vehicle needs to be high enough to have sufficient space between the road
surfaces to the laser displacement sensor. The vehicle needs to accommodate five persons: driver;

navigator; leader; operator; and worker.
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Figure 3.1 Outside of the Road Condition Survey Vehicle
Front Camera(FC) IMU Laser Profiler(LP)

GPS

Hl"!--‘

[

Road Camera(RC) Laser Displacement Sensor(LDS)

FC: Forward view images; GPS: Location of measurement point; IMU & LDS: Vertical Profiles (IRI); RC: Road
surface images (Crack); LP: Crossing Profiles (Rut)

There are two computer monitors and control devices in the vehicle behind the driver seat. The
bigger monitor shows the images from the road cameras. The small monitor shows the front
view, data and information from GPS, IMU & LDS, and LP. The small monitor also shows the

front view.

Figure 3.2 Inside of the Road Condition Survey Vehicle

Monitor

Mouse &
Keyboard
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Figure 3.3 Rear Camera Monitor and Front, GPS, IMU & LDS, LP Monitor

RC (Crack) Monitor

FC, GPS,IMU & LDS,LP
Monitor

On the back of the vehicle various pieces of equipment are set-up and installed.

Figure 3.4 On-board Equipment in the Rear of the Vehicle

Power supply of Power supply of
solar panel measurement system

E-SATA HDD(PC1,PC2)

Hub

PC1(Distance)
PC2(Road)

GPS receiver

Main control unit

Sub battery Sub battery charger

Inverter

Table 3.2 On-board Equipment

Name

Explanation

Power supply of
measurement system

Equipment which supplies stable electric power in order to prevent the malfunction according the
output (100V AC) of an inverter to the instability of electric power to each equipment (Main Control
Unit, E-SATA HDD, Hub, Monitor).

Power supply of solar
panel

Equipment which transforms the electric power of solar panel into 12V AC electric power. This
electric power is automatically supplied to sub-battery at the time of parking.

E-SATA HDD

The external storage for moving data to the data conversion PC data. Both PC1 and PC2 are equipped
with one E-SATA HDD each. After the data collection survey, the data are transferred to the storage.

Hub

A hub for an interface to build a network with the road surface camera (four sets) and PC2 which are
GigE, in order to record the images on PC2.

GPS receiver

Equipment which receives positioning electric wave to compute longitude, latitude, and altitude from
positioning satellites.

Main Control Unit

Power-source supply is carried out to each equipment (Front Camera, Laser displacement Sensor,
IMU, road Camera, Laser Profiler, PCs 1 and 2). The unit calculates distances based on the pulse data
to be sent to PC1 and PC2.

It is the power source (dc-battery) of loading equipment. The battery using the sub-battery charger, it

Sub battery charges automatically and prevents unexpected failure of a dc-battery from the power generation
machine with which the vehicle is equipped.

Inverter The device.transfefs power of th.e sub-battery (12.\.] direct current) to 100 V alternative current. The
AC power is supplied to the equipment after stabilized through the power supply measurement system.

Sub battery charger The device supplies the power from vehicle to sub-battery.

PCl A PC to record GPS positioning data, travel distance, IMU data, data from Laser Displacement Sensor
as it controls the sensors. It records the basic survey data such as starting and ending the survey.

PC2 A PC for the road camera displaying to the monitor and records the road camera setting such as route,

aperture and gain.
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3.4 Method
(1) Preparation of outside vehicle

Remove all the covers on the cameras and sensors and clean the lenses and sensors. Make sure

that nuts and bolts are tightened.
(2) Preparation of Survey System
Turn on the power.

Figure 3.5 Main Control Unit Power-On

Check the activation of PC and Main Control Unit (MCU).

Figure 3.6 Main Control Unit Monitor

If PC and MCU is not connect, turn off power and turn on power. If the connection still cannot
be confirmed, please check the slack of the wiring.

Click “Measure.”
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Figure 3.7 Selecting the Measure Button

Select “Vietnam" from the list.’

Press “OK.”

Figure 3.8 Selecting Appropriate Data

BASGO Real Mini Distance Select

PreSetting Information
Mo, Project Road Kind Road Gode Road Code To Up . Lane Select Cnt
1 Vietnam 1EiE 0 0.0000 100.0000 TUP 1 407

Input the route information: The form has the text boxes to enter:

3 It show an example from the Vietnam project.
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Table 3.3 Entering the Data to Text Boxes

Text Box

Note

Project (Project name)

Automatic input

Date (Measurement date)

Automatic input

Road kind (Road kind)

Automatic input

Road Code ( Code of measurement route)

Input the 5 digit number

Distance from to (KP information of measurement route)

Input KP of start and end

Up Down (Direction of route)

Select from the list (1 UP, 2 Down)

Lane (Number of lane)

Select from the list

Operator (Operator)

Select from the list

The dialogue box show like Figure 3.9

Figure 3.9 Route Information Dialogue Box

PASCO Real Mini Distance Setting

Project: ‘Vietnam ‘
Date: ‘2012 ‘ s |6 | ; |22 |

RosdGods 1 [0 ]

Distance From: ‘U-UUUU ‘ To ‘1000000 (e

-

Ciperator: v|

F ) (a ]

Check the connection with the road data collection devices.

Figure 3.10 Operation State (Green)
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The colors indicate the connection conditions.

Table 3.4 Measurement Device Connection Status

Colour Condition
Red (Busy) Not connection
Yellow (Unsettled) Search
Green (Idle) Connection

Measurement is possible even "Search" state of the GPS
If measurement is not connect, turn off power and turn on power
If the connection still cannot be confirmed, please check the slack of the wiring

Set the shutter speed and gain of the camera.

Figure 3.11 Shutter Speed and Gain Control 1

Figure 3.12 Shutter Speed and Gain Control (Enlarged 1)

1250 2000ms)

Gain: |[23dB v Up | Do Shutter: |

b | Up Do
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Figure 3.13 Shutter Speed and Gain Control (Enlarged 2)
CAMERAT 3(5unshine

Status: Hle [2171] Hle [2171]
Shutter: 1./12500 b

Gain: +0dB hd
CAMERAZ 4 (5hadow]

Status: Hle [2171] Hdle [2171]
Shutter: 1./74000

Gain: +3dB w

Switch PC1 and PC2 using the selector when it is necessary.

Figure 3.14 Switching PC1 and PC2

Vg

- —
F FRs s B

(3) Road Data Collection Survey Procedure

A. Overview

Push the white button of the operation box. Check the translation to state “Ready.” Start the
measurement by push the white switch of control box.

During measurement,

- Push the green switch of control box to register the kilometer post information.
- Change the camera settings to suit the image of state

End the measurement by hold down the red switch of control box

The road condition survey system need to start before 100m and more of route start. The road
condition survey system needs to end more than 100 meters from the end point. When a capaciyt

of HDD is small, the road condition data would not be collected.
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Figure 3.15 Operation Sequence of the Buttons

B. Steps to measure the data

Push the white switch of control box to get ready.

Figure 3.16 White Button (Ready)

-

Check the translation to state “Ready”
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Figure 3.17 Confirm the Ready View

B T O G e e
e e D -

Tnfor mation

Status Distance: Om Spes:  0.0km/h HDD Remain PG1:  78% PGz 29% Date:2012/06/22/ 172221

Dewice Status:

Start the data collection survey by pushing the white button of the control box.

Figure 3.18 Pressing the White Button to Start the Measurement

-

Infor mation

Statue Distance: Om  Speed 0.0km/h HDD Remain PG1:  78% POz 29%  DateliN2/06/22/ 172249

Device Status.

Road View. Measure Road Leaser

Measure

Forward Wiew:

During the survey, push the green button to register the kilometer post information

Figure 3.19 Kilometer Post Recording

66



Road Condition Data Collection Survey

Change the camera settings to suit the image of state by controlling the switch as in Figure 3.20.

The front camera changes the iris of the lens by lens controller.

Figure 3.20 Aperture Setting
L

Iris Open

tris Cose

The shutter speed and gain of the rear cameras can be changed by change the parameters of the
control program.

Figure 3.21 Changing the Shutter Speed and Gain of Rear Cameras (Screen Image)

Figure 3.22 Changing the Shutter Speed and Gain of Rear Cameras (Enlarged View)

GAMERAT 3(Sunshine)

Status Tdle [2171] Hdle [2171]
Shutter: 1412600 A

Gain: +0dB hd

GAMERAZ 4(Shadow)

Status Idle [2171] Hle [2171]
Shutter: -

Giain; +5dB h

End the survey by hold down the red button.
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Manual

Figure 3.23 End Road Condition Survey

(4) Check the Survey Data

Select the check box [Replay]. Select the data folder. Replay the data.

Figure 3.24

i

Check the Survey Data

Eiltae O et 62 Gk

O Pl PO

Tk 11 Y

Frimet | Wettie D AN Pead Kl | L7 ok B | L Dewar. 116 w10
Ticiidea | (e Pichideet” B0
Latmicie. Q0000 o (TORDO0RRE]

T FidR (R

Opersus . IFE WO

Tiwier) L0

Pt o v oo - N - B

....... - =N P Bt "
L] - L ] - B | M ke |
Maermarcs o 0 EP R M0 [
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Figure 3.25 Selecting a Folder

a
(5) After measurement
A. Continuous Survey
Click “Setting.”
26 Continuous Survey Setting
T ——
Praject: | Vietnam Date: | 2012/ 6/22 Road Kind: | 17838 Fioad Gode: |0 Up Down: [1.UP Lane: 1 Operator: | A 3%

Select “Vietnam" from the list.*

Click “OK.”

* An example from the Vietnam project.
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Figure 3.27 Confirming the Setting

T
w TN o Um e B3SEmih D Tandia T TN e B8 ke e
traec v [ e o e I - . w=: [
[T T P | bt L o ey (100 J- — B N [T |

Input the route information.

Figure 3.28 Input Route Information

woe [ - U el EARRmfh  GUeescte JEE w208 s
teneaiie [ v SN oo EEEE DN o EEDEN e N

P e TR Aae Rt ) pti £ Al 4 o, (W [l

— e — =

Follow the steps to end the survey.

B. Termination of Data Recording
Copy the survey data to HDD.

Data folder => D: \DATA\
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After copying the data, shut down the system and tidy up the tools and equipment.

(6) Tidy up the equipment
Shut down the system.

Figure 3.30 Shutting Down the System

Put the cover to the road camera and laser profiler.
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Figure 3.31 Closing the Covers of RC and LP

Cover the vehicle with the vehicle cover.
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4. Pavement Damage Interpretation

4.1 Introduction

The major objective of this process is to interpret the pavement damage conditions. Along with
the damage interpretation, kilometer posts and other road structure data are registered. Road width
and surface type registrations are other major activities in this process.

4.2 Work Flow

The road surface investigation analysis flow is shown below.

Figure 4.1 Pavement Damage Interpretation Work Flow

| 1. Executingthe AnalysisProgram |

| 2_ Defining the Start and the End point |

| 3. Defining the Road Width |

!

| 4. Crack Analysis |

!

| 5. Rut Analysis |

!

| 6. Road Surface Classification |

I

| 1. Defining the Kilometer Post |

I

| 8. (Construction) |

!

| 9. Data output |
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4.3 User Interface

The following figure shows the user interface of the system.

Figure 4.2 User Interface Windows and Control Panel

4) Vertical profile Window

3) Position Window

T il 3
B L ! 5) Measurement Information
7 g "', 3 ?
e 4
1) Analysis Window
® . é H3.798m Y-1.486m Al41185250m Width0.00m Loneitude 105.562284 Latitude 20885123
' B NERNR BENECNEEY
Y :; Whesll A ™ T P Wiheel [
Rul ' Dete et Dilay Sk Edeefrbarca
i o TV b [#5m - o < 0 -m
) L . & Direct i Gelect 2 T i
el y A 5 Camera Mode Gamma _ I Inspect
A [ T ar fecure |
7) Control Panel -
Tnspact|
I A Ne Start(m) Erm)  Distancelm)  Gtart Pora] | Move |
f r 7 % 000 0000 43174 ST [ ok ]
=1 - L e 001 31T 41185250 40442076
Distance: 745 6740m 9768mm Method:Average ROLL-2 274170 PITCH:2 968308 YAW: 174 46838: [ Settme. |
|
— 2) Rut window e T |
] _ oo e ] ) i
The user interface has the following windows:
Table 4.1 User Interface Windows
Window Function

Analysis window

Display the road surface images

To define meshes where cracks exist

Rut window

Display the rut shape

Position window

Display the position of analysis data

Left Click position window, we can move the any position of data.

Vertical profile window

Display the vertical profile of road

Measurement
Information

Display the Informaiton of measuremaent (Project name, Road

kind, Measurement date, ...etc)

Forward View window

Display the forward view images

To enlarge the ‘Forward View’, double click the forward view
window.

Control Panel

The control panel has the informaiton section and button control section.

74




Pavement Damage Interpretations

Figure 4.3 Control Panel in the User Interface

A | WO T06m . 743 200m Al41186.260m Width:3 80m Longitude: 105 658884 Latitude:20 384183 |
SEETIERERE e
Theal I D K Terx FT T I T Wheel T

C Data Input Dizplay Size Edee Enhance Jump

- - v w u b

@ Direct () Selec [-1.5m [Off m

B Camera tode | O Gamma [T Inspe=t
[TWD or More C [Sunshine - [I.E v]

Inzpect Data List

Ma. Start{m) End(m) Distance(m) Start Point( Move
noo n.nnn AT THaATd | Clear
oo AN 41185250 40442076

Setting..

o T

4 | [ | 3

[ wiew [ Inepect Start ] [Output Data...] [ Cutput Pic . ] [ Config.. ][ Back

The button control controls the vising locations.

Figure 4.4 Description of Interface

Letter | Function Name | Description
A. Information The information section shows the X and Y position and longitude and latitude of cursor and the road
width.
B. Button Control ‘ * I ‘ ‘ ‘ . ‘ . ‘ I .. | ‘
[ Frame Back ] [ Piece Back ] [ Back ] [ Stop ] [ Replay ] [ Piece Forward ] [ Frame Forward ]
C. Data Input Select way of crack Classification
- Direct : Use the mouse and keyboard
- Select : Use the mouse only
D. Display Size Select the size of road surface image
E. Camera Mode Select the camera mode
- sunshine : setting for sunshine
- shade : setting for shade
- compose : mix of sunshine and shade
F. Edge Enhance Setting the edge enhance of the road surface images
G. Gamma Setting the gamma of the road surface images
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Figure 4.5 Description of Interface (Jump)

Letter

Function

Description

Explanation

H.

Jump

Jump to position of the input
number

Jump

00| * m

[[Ih hspect

Jump to 800m from start of
data

Execute

Jump
400 -

In Ihspect

Jump to 800m from start point
of analysis area

=

Jump

+300 ~ m

[[Ih hepect

Jump to 800m from this

position

Jump
-gon
[ In Ihepect

Back to 800m form
¥ | Mposition

this

ATrdhaun
22787100
8 23790.300
_ 24795100
[25?9?.200
£26802.800
27808800
28809.700
20313400

Jump to select list position
b

I

1

J

[In hepect

Execute

4.4 Method

(1) Execute the Interpretation Program

Execute the Analysis Program then choose the route which candidate for analysis.

Execute the [RM_RSIA.exe].

Figure 4.6 Executing [RM_RSIA.exe] Program
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Left Click [Select Measure Data].

Figure 4.7 Selecting the Observation Mode (Select Measure Data)

Left Click [Browse] to open the output data of the Convert program.

Figure 4.8 Selecting Available Data

1

Select the folder which reserved as the export data in the convert program.

Figure 4.9 Browsing a Folder

We can see the folder exported from the Convert Program. Choose one then left click [Next].
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Figure 4.10 Data Selection

@ 1 Select one

@i ]

Left Click [Next].

Figure 4.11 Confirmation of Data Selection

—1

(7)Left Click [Config], we can edit the keyboard assign.
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S0.000m V0.000m AIE4 1135 250m Width 2.4 0m Longitude 105862200 Latitude 20 385124

P IE R R SESI

Data Tnpat Display Size Edee Erbance s
il SRR LA SN ,

PR T L S o i
e CameraMode Gamma Elbnspect.
MroxMaels) (g = [0 - Execule
Tnapect Diats List

tio Stert{m) Endn)  Distaceln]  Start Poi(| [ M |
nap aa00 1186250 41136260 ) e
[semre |

| |t ot ot | [ pi | oot Bk |

Choose the item to display on the analysis window (like a ‘Piece line’, ‘Rut Position’) or edit the

keyboard assign (like a ‘Piece Forward’, ‘Piece Back”).
Figure 4.13 The Form of Configuration

(2) Defining the Start and the End Point of Interpretation
A. Setting Start and End Positions

Before starting the road damage interpretation, the interpreter needs to define the start and end

positions. In this example, use the shadow of the electric line.
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Figure 4.14 Defining the Starting Line

E-IERERE BRIy
Wheel L Q s ]

e o W Whee! T
Dl B L SRAERGD g
(aam = [Hah 2 @ i
Camera Mode Gamnia s
(Swwtwe.__¥| [0 = | Exemute |
Inspect Data List
[t Str(m Enmd Distapes(m)  Start Poii(| | Move |
Lo D060 AVIEEZS0 41185250 [ G|
000000 | | [ Settine
‘ 8
|5 ] [ i) nin 13 —

[Iiem | Jnspect Start. | [Outpui Daa..|

| Qutput Pic, | | Confie. || Back

Left click [Inspect Start] and move the cursor in the analysis window, a red line appears.

i g,. e

usting the Red Line to be the Stating Position

s

(s« ] m|P»]

hoel | o o
Date gt

@ Diteet |7 Setest

Display Size

]

(T an Mors € v |

Trapect Data List

Mo Startim) End{m)  Distericalm)  Start Powi(
0 0000, 41185250 1185260

N 1 B e ﬂ{ e

fn

"

121 [ gt ot | ot Bt | |t i || Gonie. || k|

Confirm window appearing and left click [yes (Y)].
Figure 4.16 Setting the Starting Position
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Check the values of red lined shown below.

Figure 4.17 Encoding Section Setting

If an analysis start setup is completed, the analysis section is divided and the line of the “Inspect
Data List” is increasing. If it moves to an analysis starting position, the display of a ‘Rut
Position’, ‘Management Data’ and etc... will appear in an analysis window, and preparation of
analysis will be completed. The method of the end position of the analysis is same method of

starting position.

Figure 4.18 Starting Position Screen Image

‘Management Data’

Data It Display Size Edes Erbance e

@ Dot 5 Gl (B =] (Wb o] TR =in
 Camea Made Gamma Jr e
[moammeC el [Spgins =] |20 -l ==
Inspect Data List
No. Swr(m) End(m)  Distance(m)  Stast Pointf| [ Mave |
i | 7
4 oo 0000 TEg 000 738.000 \‘ Clear. |
i o mt 738000 411862650 0447250 <—F———
Distancs. 40876, 0000m Value:0 0000mm Method-Avarage ROLL 0. 719604 FIToH iceettin. |
178 [ [T I —
i iswn | Ingpect Start | |Output Date | | Quiput Pie.. | | Confir, || Back
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2192m 765,980 il s 20884171

ad | AUl < (W [ ][]
ot | Q ey B e W heall
Data fnput Display Ste Edge Enhance Jump
@ Bt Seleer. 1200 [Hien w3 -m
. GamersMade Gamma - 1 it
| Twe or Mot C w | 5 = |20 =l [ Erecute |
Tspect Data List
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- - i g He. Stert(m) Endin)  Distercelnd  Start Foi( || Move |
) a 00D 00 2e00(
| e = ] 98000 40376000 40148000 "
Digtanca 156 7240m o2 HOS76000 41186250 00260
I 0] 11:h T 31D (B0 I ¥ ‘
i Tlview | bispectStart | [Outout Data. | | Outout Pic. || Confie. || Back |

Defining the start and the end point, these lines appear in the analysis window.

/_ (2)Width Scale

L P (9) Crack Area

Figure 4.19 Indicators at Start-End Definition

(1)Length Scale

B (3) Section

¥ (13) Rut Interval Line

(Mouse Cursor)

(12) Rut Position

—_

Y ——  (10)Mark

(Select Area)

y
i \_ (7) Piece Line L

(6) Rut Road Width Line

(8)Analysis starting position

(5) Road Width Line
— (5) Road Width Line

(4) Management Data (6) Rut Road Width Line
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(3) Defining the Road Width
A. Examples of Road Width Setting

1) Case 1-Two white lines

If two white lines are visible, the road width defines the inner side of a white line.

Figure 4.20 White Lines

Analysis Window Area

The definition of width is not moved when the dashed line is continuing.

Figure 4.21 Continuous White Line Suggested

________________________________________

2) Case 2-One White Line

If one white line is visible, the road width defines from a line to the maximum width.
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Figure 4.22 Road Width Determination without the Right White Line

L SR

Figure 4.23 Road Width Determination without the Left White Line

r _____________________________________ 1
y _/

o e o e e e By
A
~

If one white line is visible and another side is unpaved, the road width defines from a line to the

end of pavement.

Figure 4.24 Determining the Road Width One Side Paved 1

[ !
U 1
f 1
i :
! /o o/ % Unpaved
1 /‘ '/ :
: 1
| 1
| i
! 1

______________________________________
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Figure 4.25 Determining the Road Width One Side Paved 2

______________________________________

3) Case 3-No white line

If there is no white line, the road width defines the maximum width.

Figure 4.26 Determining the Road Width Without the White Lines 1

If there is no white line and one side or both sides are unpaved, the road width defines the full

width of pavement.

Figure 4.27 Determining the Road Width Without the White Lines 2

__________________________________

85



Road Condition Survey System: Basic Operation Manual

4) Case 4-A lane increases or decreases

If the number of lane increases or decreases, the connection sections road width defines the
maximum width. However, when there is unpaved, the road width defines the full width of

pavement.

Figure 4.28 Schematic Drawing of Lane Number Change

1
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5) Case 5- Passing a Vehicle

If the survey vehicle passes a car, the road width and rut width keep the width of the last session.

Figure 4.29 Passing a Vehicle

o
of
o R

0d o

** **

. .
. u*
¢ T
D JeSLLl
.

B. Setting the Rut Recording Widths

When the width of the road is wider or equal to 3.0 meters, set the rut recording width to 3.0
meter or less. If the width of the road is less than 3.0 meter, then set the rut width equal to the

road width.

Road Width =3.0m — Rut Width =3.0m (One side max: 1.5m)
<3.0m — =Road Width
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Figure 4.30 Rut Widths Setting

Laser scanner
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! Vs
1
i
| | ! i
1 1 1
| ! i
! ! ! Rut Width
1 1 1
| i |
1 I 1
| | |
1 I 1
i i
i ' i
i ! i
I i ' i
I 1 1 i
i ! i
i ' i
i ! i
i ' i
i i i
i ! i
i : i
i 1 i

88



Pavement Damage Interpretations

C. Road Width Setting for Interpretation

Change the [Display Size] 2.7m to 3.3m.
Figure 4.31 Road Width Setting - | "Road width Line’ right end
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Defining the road width Tips

<Crack Road Width>
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Using the mouse, Ctrl and Shift keyboard input.

Table 4.2 Road Width Setting

When the mouse cursor looks like this, left and right side road width can
4=‘ }=¢ change narrow or wide.
When the mouse cursor pushing the Ctrl key looks like this, left and right side
<Crack Road - road width of 1 sector can change narrow or wide.
Width> When the mouse cursor pushing the Shift key looks like this, the road width
= moved by parallel translation.
When the mouse cursor pushing Ctrl +- Shift key looks like this, the road width
= of 1 sector moved by parallel translation.
When the mouse cursor pushing the Alt key looks like this, left and right side
=~ rut road width can change narrow or wide.
- S
<Rut Road Width> When the mouse cursor pushing Alt+ Ctrl key looks like this, left and right side
b rut road width of 1 sector can change narrow or wide.
W

(4) Crack/ Patch / Pothole Interpretation
A. Examples/Cases of Crack/Patch/Pothole

Cracks, patches and potholes are interpreted and classified into thirteen categories. To each

category, one key is assigned.

Table 4.3 Key Assignment

No. KEY Classification Explanations

1 A Two or More Crack There are two or more cracks in the mesh

2 S One Crack There is one crack in the mesh

3 D Patching 75% Patching occupies an area of more than 75% of the mesh

4 F Patching 25% Patching occupies an area of more than 25% to less than 75% of the mesh
5 Y4 Pothole 75% Pothole occupies an area of more than 75% of the mesh

6 X Pothole 25% Pothole occupies an area of more than 25% to less than 75% of the mesh
7 C Pothole Pothole occupies an area of greater than 0% to less than 25% of the mesh
8 Q Concrete Crack 25cm Total length of crack in the mesh are more than 25cm to less than 50cm

9 W Concrete Crack 50cm Total length of crack in the mesh are more than 50cm to less than 75cm
10 E Concrete Crack 75cm Total length of crack in the mesh are more than 75cm to less than 100cm
11 R Concrete Crack 100cm Total length of crack in the mesh are more than 100cm to less than 125cm
12 T Concrete Crack 125cm Total length of crack in the mesh are more than 125cm to less than 150cm
13 Y Concrete Crack 150cm Total length of crack in the mesh are more than 150cm

1,2 : Asphalt only
3~7: Asphalt and Concrete
8~13 : Concrete only
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Figure 4.32 Keys Assignment (Graphical Presentation)
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The following image show an example of one crack and two or more cracks in one mesh.

Figure 4.33 Crack Observation

One Crack

Two or more Crack

One crack is observed.

Figure 4.34 One Crack

Two or more cracks are observed.
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Figure 4.35 Two or More Crack

Following examples show the cases of Patching 75% and Patching 25%.

Figure 4.36 Patching 75%, Two or More Cracks, Patching 25% (Example)
Patching 75%

N

Two or more Crack

Patching 25%

If there is a crack in the patching, the classification is “One Crack” or “Two or More Crack.”.

Following examples show: Pothole 75%, Pothole 25%, and Pothole.
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Figure 4.37 Pothole - Front View,

Pothole 25%

“ ey

Pothole

Pothole 25%

Pothole 75%

W

ey =
L

Pothole 25%

Pothole

Pothole25%
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The next examples show Concrete Crack 25cm, Concrete Crack 50cm, Concrete Crack 75¢m,

Concrete Crack 100cm, Concrete Crack 125¢m, Concrete Crack 150cm.

Figure 4.38 Schematic Presentation of Pavement Damage Interpretation (Cement Concrete)

Concrete Crack 100cm

Concrete Crack 150cm Concrete Crack 75cm

Concrete Crack 125¢cm Concrete Crack 50cm

Concrete Crack 50cm

T T AN

A 4
-
i _( &= S e e N

I
Concrete Crack 25cm /
' - X /

\\ /

N

Crack

v

A

Width 3. 8m

B. Cracks/patch/pothole Interpretation

In the crack interpretation, we choose several crack classifications of the road surface.
Classification are: “Two or More Crack’, ‘One Crack’, ‘Patching 75%’, ‘Patching 25%’, ‘Pot
Hole 75%’, ‘Pot Hole 25%’ and ‘Pot Hole’.
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Figure 4.39 Crack, Patch, Potho

le Classification
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Several crack Classifications have assigned for a keyboard input. Moving the mouse cursor in the
analysis window and input it from the keyboard. —Refer the Crack Reference.

=

Figure 4.40 Example of Crack Recordin

Operation
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(5) Rut Analysis
A. Examples/Cases of Rut

When the road surface is dry, the sensor records the data normally.

Figure 4.41 Rut (Normal Case)
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When there is puddle, the sensor does not record rut data accurately.

ase)

Figure 4.42 Rut (Abnormal C
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The following image shows a case of deep rut.
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Figure 4.43 Deep Rut
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B. Rut Interpretation

Green colored line "Rut Position’ in the analysis window appears in the rut window.

Figure 4.44 Rut Position
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Pushing the Ctrl key and left click the mouse can check the rut shape optionally. When the rut
shape has a strange feature, change the rut position to the right position.
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(6) Road Surface Classification

A. Examples/Cases of Road Surface Types

The following are samples of road surface types: asphalt; concrete; and others.

B. Classify road Surface Classification

Cursor the mouse to the left end of the ‘Management Data’ area appears “1”. Then right click the

mouse, appears the small window which can choose the road surface Classification. In an
example shown below is Asphalt pavement so choose the ‘ROAD: Asphalt’.

5

Figure 4.45 Road Surface Classification Images
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(7) Identifying the Kilometer Posts

The road surface marking is seen on the road.
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Figure 4.46 Kilometer Post View on Road Image
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If you identified the marking on the road surface, set the kilometer post right click the right end
of the ‘Management Data’.
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Figure 4.47 Color Representation of Dis

tance Between the Kilometer Post

-

Structure..“une
Btructure3:8nov
Cancel

Green and blue are used alternatively to show road segments between kilometer posts. For

example, the kilometer posts between 49 to 50, green is used, and from 50 to 51, blue is used.
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(8) Defining Road Structure
A. Registration of Road Structures
Bridges and tunnels are examples of road structure. Classification of structures (like a bridge,
tunnel, etc...) can be defined using from the right to the 2nd of the ‘Management Data’.
Reference the analysis window and the forward view; choose the Classification of the

construction.

Figure 4.48 Defining Road Structures
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(9) Output the Data

Input several pieces of information (like a ‘Road Kind’, ‘Road No’, ‘Sub No’, “‘Up Down’, etc...)

in the ‘Common Item.’
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Figure 4.49 Output the Data

L1

Check the ‘Output Item’ and ‘Folder’, left click [Execute]. Output data will be created to the
folder reserved.

Figure 4.50 Outputs in a Folder
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5. Road Condition Data Integration System

5.1 Final Output

The road condition data processing system is a semi-automatic system to produce the final output of the
road condition survey--road surface condition data. Both raw data (csv format) and Excel data

(formatted) data will be created.

Figure 5.1 Road Surface Condition Data (Raw Data - Example) -- the Final Output

P 1] o @040 & &0 0 80, 80 q0__ 10, {0 a0 T
HORTHERN AREA,RRMLIZ,RRMCZ3E,2,0,NATTONAL HIGHWAY 2.30,800,30,700,100,343.0,,,,2,2,0,1,4AC,2012,7,0.0,0.0,0.0,0.0,19,11,3.50, ,«
2| ,NORTHERH AREA.RRMUZ .RRMC238.2,0 NATIONAL HIGHWAY 2.30,700,30.800,100,330.0,,,.2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,21,12,2.13, ¢
3| NORTHERH AREA.RRMUZ RRMC238.2,0 NATIONAL HIGHWAY 2.30,800,30.400,100,338.0,,,.2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,25,15,2.58, .«
4 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,30,800,31,0,30,108.2,,,.2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,21,13,2.56, .4
5 ,NORTHERN AREA,RRMUZ,RRMCZ38,2.0,NATIONAL HIGHWAY 2,31,0,31,100,100,332.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,24,15,1.81, ,4
G| HORTHERN AREA,RRMUZ,RRMC238,2,0 NATIONAL HIGHWAY 2,31,100,31,200,100,340.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,28,16,2.48, 4
7| NORTHERN #RE4,RRNU2,RRMCZ38,2,0,NATIONAL HIGH®AY 2,31,200,31,280,80,272.8,,1,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,27,18,3.18,U/H,«
4 ,NORTHERN AREA,RRMUZ,RRMCZ238,2,0,NATIONAL HIGHWAY 2,31,280,31,285,5,17.6.8,.,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,21,19,1.72, THANH GIA Bre.e
4 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,31,285,31,300,15,52.4,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,48,22,2.28, ,4
10] ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2.371,300,31,400,100,338.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,35,20,1.06, ¢
11| ,HORTHERN AREA,RRMUZ ,RRMCZ38,2.0,NATIONAL HIGHWAY 2.31,400,31,500,100,325.0,,,,2,2,0,1,AC,2012,7,0.1,0.0,0.0,0.1,24,17,2.07, .4
12) JNORTHERN AREA,RRMUZ ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,31,500,31,600,100,342.0,,1,.2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,33,18,2.20,U/N, ¢
13] ,NORTHERN AREA.RRMUZ,RRWCZ38,2,0,NATIONAL HIGHWAY 2,31,800,31,700,100,350.0,,,,2,2,0,1,4AC,2012,7,0.0,0.0,0.0,0.0,27,18,2.00, ,«
14 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,37,700,31,800,100,343.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,27,20,2.47, ,¢
15 ,HORTHERN AREA,RRMUZ,RRMCZ38,2.0,NATIONAL HIGHWAY 2.31,800,31,900,100,322.0,,,,2,2,0,1,AC,2012,7,2.8,0.0,0.0,2.8,22,16,1.94, ,
16| ,HORTHERM AREA,RRMUZ ,RRMC238,2,0,NATIONAL HIGHWAY 2,31,800,31,1000,100,341.0,,1,,2,2,D,1,4C,2012,7,0.0,0.0,0.0,0.0,27,19,2.24, /0,4
17 ,NORTHERN AREA.RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,31,1000,32,0,80,273.6,,,,2,2,0,1,AC,2012,7,0.6,0.0,0.0,0.6,28,19,2.15, ¢
18] ,NORTHERN AREA.RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,32,0,32,100,100,346.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,26,17,2.89, ¢
19| ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,32,100,32,200,100,348.0,,1,,2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,25,16,6.16,U/N,«
20| ,NORTHERH AREA.RRMUZ .RRMC238.2,0 NATIONAL HIGHWAY 2.32,200,32,300,100,338.0,,,.2,2,0,1,4C,2012,7,2.8,0.0,0.0,2.8,25,19,2.61, .«
21 ,NORTHERN AREA,RRMUZ,RRMCZ238,2,0,NATIONAL HIGHWAY 2,32,300,32,400,100,336.0,,.,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,27,17,2.20, ,4
27 ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,32,400,32,500,100,339.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,24,17,2.53, ,4
23 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,32,800,32,600,100,351.0,,,,2,2,0,1,AC,2012,7,1.1,0.0,0.0,1.1,24,16,2.72, 4
24 NORTHERN #REA,RRMUZ RRMC238,2,0,NATIONAL HIGHYAY 2,32,600,32,700,100,346.0,,1,,2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,28,19,2.07,U/M,4
25 ,NORTHERN AREA,RRMUZ,RRMC238,2,0,NATIONAL HIGHWAY 2,32,700,32,800,100,340.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,26,16,2.31, .4
26 ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,32,800,32,4900,100,330.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,24,12,3.76, ,4
27| ,HORTHERN AREA,RRMLZ ,RRMCZ38,2,0 NATIONAL HIGHWAY 2,32,800,33,0,45,168.3,,R4,,2,2,0,1,AC,2012,7,1.8,0.0,0.0,1.9,26,15,3.97, /M, ¢
28| ,NORTHERH AREA.RRMUZ RRMC238.2,0 NATIONAL HIGHWAY 2.33,0,33,100,100,342.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,26,16,3.73, .4
29 ,NORTHERN AREA,RRMUZ,RRMC238,2,0,NATIONAL HIGHWAY 2,33,100,33,200,100,342.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,27,15,3.55, ,4
30 ,MORTHERN AREA,RRMUZ,RRMCZ36,2,0,NATIONAL HIGHWAY 2.33,200,33,300,100,344.0,,RC,,2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,27,14,7.20,U/M, ¢
31| ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,33,300,33,400,100,352.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,23,15,2.20, .4
32| ,NORTHERH AREA.RRMUZ .RRMC238.2,0 NATIONAL HIGHWAY 2.33,400,33.500,100,371.0,,,.2,2,0,1,4C,2012,7,3.0,0.0,0.0,3.0,21,13,2.60, .«
33| ,NORTHERH AREA.RRMUZ .RRMC238.2,0 NATIONAL HIGHWAY 2.33,500,33,600,100,357.0,,,.2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,28,14,2.43, .«
34 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,33,600,33,700,100,367.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,25,14,3.51, 4
35/ ,MORTHERN AREA,RRMUZ,RRMCZ36,2,0,NATIONAL HIGHWAY 2.33,700,33,800,100,376.0,,R4,,2,2,0,1,4C,2012,7,0.0,0.0,0.0,0.0,29,16,2.98,U/MN,«
36 ,HORTHERN AREA,RRMUZ,RRMC238,2,0 NATIONAL HIGHWAY 2,33,800,34,0,90,324.9,,,,2,2,0,1,4C,2012,7,1.8,0.0,0.0,1.8,28,16,4.00, ,¢
37| ,NORTHERH AREA.RRMUZ RRMC238,2,0 NATIONAL HIGHWAY 2.34,0,34,100,100,383.0,,,,2,2,0,1,AC,2012,7,0.5,0.0,0.0,0.5,24,16,2.77, .4
3% ,NORTHERN AREA,RRMUZ,RRMCZ238,2,0,NATIONAL HIGHWAY 2,34,100,34,200,100,354.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,24,16,2.42, .4
39 ,NORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,34,200,34,300,100,353.0,,,,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,28,18,2.54, ,4
40 ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0, NATIONAL HIGHWAY 2,34,300,34,400,100,337.0,,,,2,2,0,1,AC,2012,7,4.0,0.0,0.0,4.0,28,16,2.20, 4
41| ,NORTHERH AREA.RRMUZ .RRMC238.2,0 NATIONAL HIGHWAY 2.34,400,34,500,100,333.0,,,.2,2,0,1,4C,2012,7,1.2,0.0,0.0,1.2,26,18,2.24, .«
42 ,NORTHERN AREA,RRMUZ,RRMC238,2,0,NATIONAL HIGHWAY 2,34,500,34,600,100,337.0,,.,2,2,0,1,AC,2012,7,0.0,0.0,0.0,0.0,26,17,2.30, ,4
43 ,HORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,34,600,34,700,100,352.0,,,,2,2,0,1,AC,2012,7,28.6,0.0,0.0,28.6,31,21,2.48, .4
44 HORTHERN AREA,RRMUZ,RRMCZ38,2,0,NATIONAL HIGHWAY 2,34,700,34,800,100,337.0,,,,2,2,0,1,AC,2012,7,26.3,0.0,0.0,76.3,38,24,2.48, ,4
26] NORTHFRN 4RF4.RRMII? .RRMCZAR .7 .NATTONAL HTGHWAY P .24 ANN.R4.ANN.TNN.R3A.N....5.2.0.1.4C.2012.7.K.8.0.N.0.N.F.0.77.1R.7.40. .a
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5.2 Data Used

To create the final outputs, following data are necessary:

Table 5.1 Data Required to Produce Road Surface Condition Data

File Name Type Process Produced Description Note
0001 Road Management Data Field Reconnaissance Jurisdiction and
Corporation
0003 Road Management Data Field Reconnaissance Distances between
kilometer posts
0004E Road Management Data Field Reconnaissance Overlapping management | English
0004VN Road Management Data Field Reconnaissance Overlapping management | Vietnamese
0005 Road Management Data Field Reconnaissance Station Number note
0101 Road Management Data Field Reconnaissance Lane structure
0104E Road Management Data Field Reconnaissance Road structure English
0104VN Road Management Data Field Reconnaissance Road structure Vietnamese
0105E Road Management Data Field Reconnaissance Intersection English
0105VN Road Management Data Field Reconnaissance Intersection Vietnamese
0201E Road Management Data Field Reconnaissance Impassable segment
0201VN Road Management Data Field Reconnaissance Impassable segment
commonE Common Data Data Processing English
commonVN Common Data Data Processing Vietnamese
C_NH00100D_000k00010_051k00000.CSV Crack Data Analysis This data use for data process
R_NH00100D_000k00010_051k00000.CSV Rut volume Data Analysis This data use for data process
S_NH00100D_000k00010_051k00000.CSV Profile Data Analysis This data use for data process

Data to be used are from the processes of Field Reconnaissance and Pavement Damage Interpretation.

The common data are prepared in this process of data integration.

(1) Common Data

The common data has two data codes: 02 and 03. The data structures of data codes 02 and 03 are
expressed in Table 5.2 and Table 5.3.

Table 5.2 Geographical Area, Jurisdiction, Management Company (Data Code 02)
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Table 5.3 Route Number, Branch Number, Route Name (Data Code 03)
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Use the codes in Table 5.4 to express the geographical areas.

Table 5.4 Geographical Area

Geographical Area Code
Northern Area 01
Northern Middle Area 02
Southern Middle Area 03
Southern Area 04

The common data are created from the two tables. The codes used in the common data come
from the following two tables. The jurisdiction code shall be selected and encoded from the

following list.

Table 5.5 Jurisdiction Classification

Jurisdiction Code
RRMU2 10
RRMU4 20
RRMU5 30
RRMU7 40
Province 50
Company 60
Under construction 70

The three-digit codes are entered from the following list.

Table 5.6 Management Corporation Codes

Management Company Code
RRMC222 222
RRMC224 224
RRMC226 226
RRMC232 232
RRMC234 234
RRMC236 236
RRMC238 238
RRMC240 240
RRMC242 242
RRMC244 244
RRMC248 248
Other 999

A commonE file is created as in the following example.

Figure 5.2 commonE (An Example)

NN L w0, &0
02 10 ONorthern Areas
02 110 ORRMUZ«
02 T10222RAMC2224
02 110224RAMC2240
02 11022BRAMCZ2E#
02 T10232RAMC2324
02 110234RAMCZ 344
02 T1023BRAMC23E«
02 11023BRAMC238«
02 110240RAMCZ404
11/ 02 110242RRHC2424
12|02 110244RRHCZ 444
JHE] 07 11024BRRMC2 48}
14/ 02 1109590t her«
15/ 02 1580 DOProvinces
16| 02 1509490t hare
17/ 02 160 OCompany+
18] 02 1600490t here
19/02 170 OUnder Constructione
20/ 02 1708980t herd
21102 2 0 ONorthern Middle Aread
22102 30 0Southern Widdle Aread
23|02 40 0OSouthern hAread

DD 0D - TR N e G R —

2403 1 1 ONational Highway 14
25003 1 1 15outhern Ring Road 3 to Cau Daue
2603 1 2 ONational Highway 24
27103 1 3 OMational Highway 34

105



Road Condition Survey System: Basic Operation Manual

(2) Field Reconnaissance Data

The outputs of the management data have been discussed in 2.5(6)Preparation of Road

Management Data . The files required are summarized in Table 5.7.°

Table 5.7 Management Data Files

File Name Description Note
0001 Jurisdiction and Corporation
0003 Distances between kilometer posts
0004E Overlap English
0004VN Overlap Vietnamese
0005 Station No note
0101 Lane structure
0104E Road structure English
0104VN Road structure Vietnamese
0105E Intersection English
0105VN Intersection Vietnamese
0201E Impassable segment
0201VN Impassable segment

(3) Analysis Data

The following three csv files are data examples of IRI, rut depths and cracks.

Table 5.8 Profile Data, IRI Data Structure

No Field No Field No Field

1 Road Classification 12 Road Surface Type 23 Vehicle

2 Route Number 13 Structure1 24 Name of Leader

3 Branch Number 14 Structure2 25 Longitude (from)

4 Inbound, Outbound 15 Structure3 26 Latitude (from)

5 Lane Classification 16 Displacement meter 1 27 Altitude (from)

6 Lane Number 17 Displacement meter 2 28 Longitude (to)

7 Analysis (from) 18 Displacement meter 3 29 Latitude (to)

8 Analysis (to) 19 Flatness 30 Altitude (to)

9 Length (from) 20 Displacement Volume 31 GPS Flag

10 Length (to) 21 Profile 32 Managed Station Number
1 Surveyed Year, Month, Day 22 Analysis Segment Length 33 Management Number

5 Vietnamese files are included, since this manual is based on an Vietnamese project.
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Figure 5.3 IRI Data (from Road Surface Condition Data Interpretation and Encoding)

Table 5.9 shows the rut depth data structure.

Table 5.9 Rut Depth Data Structure

No Field No Field No Field

1 Road Classification 26 Y5 51 Y17

2 Route Number 27 X6 52 X18

3 Branch Number 28 Y6 53 Y18

4 Inbound Outbound 29 X7 54 X19

5 Lane Classification 30 Y7 55 Y19

6 Lane Number 31 X8 56 X20

7 Analysis (from) 32 Y8 57 Y20

8 Analysis (to) 33 X8 - -

9 Length (from) 34 X9

10 Length (to) 35 Y9 - -

11 Surveyed Year Month Date 36 X10 175 X80

12 Surface Classification 37 Y10 176 Y80

13 Structure 1 38 X11 177 Analysis Method

14 Structure 2 39 Y11 178 Analysis Segment Distance
15 Structure 3 40 X12 179 Vehicle

16 Rut depth 41 Y12 180 Leader

17 X1 42 X13 181 Longitude (from)

18 Y1 43 Y13 182 Latitude (from)

19 X2 44 X14 183 Altitude (from)

20 Y2 45 Y14 184 Longitude (to)

21 X3 46 X15 185 Latitude (to)

22 Y3 47 Y15 186 Altitude (to)

23 X4 48 X16 187 GPS Flag

24 Y4 49 Y16 188 Management Kilometer Post
25 X5 50 X17 189 Management number

An example of rut depth data is shown in Figure 5.4.
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Figure 5.4 Rut Depth Data (from Road Data Analysis)
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Table 5.10 shows the crack data structure.
Table 5.10 Crack Data Structure
No Field No Field
1 Road Classification 36 Reserve
2 Route Number 37 Residual Acquisition Unit: Pothole 75-100%
3 Branch Number 38 Residual Acquisition Unit: Pothole 25-75%
4 Inbound, Outbound 39 Residual Acquisition Unit: Pothole 0-25%
5 Lane Classification 40 Residual Acquisition Unit: Asphalt Two or more cracks
6 Lane Number 41 Residual Acquisition Unit: Asphalt Linear Crack
7 Analysis (from) 42 Residual Acquisition Unit: Concrete Crack Length 150cm
8 Analysis (to) 43 Residual Acquisition Unit: Concrete Crack Length 125cm
9 Length (from) 44 Residual Acquisition Unit: Concrete Crack Length 100cm
10 Length (to) 45 Residual Acquisition Unit: Concrete Crack Length 75cm
11 Survey Year, Month, Date 46 Residual Acquisition Unit: Concrete Crack Length 50cm
12 Analysis Lane Width 47 Residual Acquisition Unit: Concrete Crack Length25cm
13 Road Surface Classification 48 Residual Acquisition Unit: Patching 75-100%
14 Structure1 49 Residual Acquisition Unit: Patching 25-75%
15 Structure2 50 Reserve
16 Structure3 51 Reserve
17 Pothole 75-100% 52 Reserve
18 Pothole 25-75% 53 Reserve
19 Pothole 0-25% 54 Reserve
20 Asphalt:  Two or More Cracks 55 Reserve
21 Asphalt: Linear Crack 56 Reserve
22 Concrete: Crack Length150cm 57 Mesh size
23 Concrete: Crack Length125cm 58 Analysis Segment Length
24 Concrete: Crack Length100cm 59 Survey Vehicle
25 Concrete: Crack Length75cm 60 Name of Leader (Road Condition Survey)
26 Concrete: Crack Length50cm 61 Longitude (from)
27 Concrete: Crack Length25cm 62 Latitude (from)
28 Patching 75-100% 63 Altitude (from)
29 Patching 25-75% 64 Longitude (to)
30 Reserve 65 Latitude (to)
31 Reserve 66 Altitude (to)
32 Reserve 67 GPS Flag
33 Reserve 68 Management Kilometer Post
34 Reserve 69 Management Number
35 Reserve

An example crack data from the results of the road data analysis is shown Figure 5.5.
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Figure 55 Crack Data (from Road Surface Condition Data Interpretation and Encoding)
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5.3 Preparatory Work
(1) Enabling the Macro Function in Excel
The system requires the MACRO function of MS-Excel. It is necessary to enable MACRO.

Set the Macro Setting to "Disable all macros with notification." If Excel 2003 is used, go to the

menu bar. Select Tools, Macro, Security.

Figure 5.6 Enabling Excel Macro

(2) Folder Setting

An folder setting example is shown in Figure 5.7. Create a work folder with an appropriate
project name. Copy the MC V_EN-utf8.xls file directly under the work folder. Copy provided
elib folder directly under the work folder. Store the road management data from field
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reconnaissance to the kanri folder. The pavement damage interpretation data and other recorded
data are stored by scene.

Figure 5.7 Folder Setting (Example)

1 MC_V_EN-utfBxis
Work Folder J (System Macro Program)

Executing
elib program
Road
: Management
| kanri |— Dot ||

Interpretation
Survey and Other
Scene 01 Qutput Files

Interpretation
Survey and Other
Scene (2 QutputFiles

NHOO0100

5.4 Method (Program Used)

The system uses the Notepad application to show dialogues. In order to continue, end the
Notepad application.

(1) Program Interface

The Process sheet of MC_V_EN-utf8.xls looks like the following figure. The buttons are linked
to the
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Figure 5.8 The Interface of the Data Preparation System

(2) Operation Flow

The general sequence of operation is as in the following flow chart.
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Figure 5.9 General Workflow of Data Processing

Start

v

Folder and File Setup

v

[ Open MC_V_EN-utf8.xls
—b[ Parameter set-up
N

i

Preparation of kanri.file

o m Yes

entry data?

« J U _J L _J _J L _J

Crack Processing

L] - h 4
[ RutPrui:essmg [ Dummy romen Preparation ]
[ IRl Processing

Integrating Three Types of Surface
Condition Data (by scene)

romen F|Ie|ntegrat|on (all scenes)

(CSV File) Preparatlon

Formatted 0utput (ExcelFile)
Preparatlon

| )
[ RoadSurfaceCondltlonDataFlIe ]
[ J
( ]

End

(3) Parameter Setting

The program starts by opening the MC_V_EN-utf8.xls file. The system shows the following
dialogue.

Figure 5.10 Initial Dialogue Box
]

First of all, Check parameter property then click [Parameters] button!!

Click OK and continue.
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Figure 5.11 Parameter Setup Interface

The enlarged view with corresponding number for explanation is shown in the following table.

Table 5.11 The Interface (Enlarged View)

[1] Customer code | 1 |

[3]<Management

[2]<Process Environment Information>
data file name>

[3-1] [3-2] Distance
[2-1]Program folder D: \RoadCalc\ Management between
office data Kilopost
[2-1] Management Data ES
folder \RoadData\NH00000\D01\ 0001 0003
ES
[2-3] Data process folder | g 2 gDatalNH00000IDO
[4]<The process parameter of the road property: Evaluation length> :-\I;)St(t)irnrg)al value check
[5-1] More [5-2]More A
concavity than convex than [5-3]Rutting mm or difference
[4-1]Crack 100 standard of standard of correction )
. . more with the
correction correction value(mm)
last data
value(mm) value(mm)
[4-2] Rutting 100 100 100 200 100 50

[43]IRI 100

The program would run with the default parameter setting. If it is necessary, the values can be

adjusted.
[1]  Customer code

The customer code can be set according to a customer management system of an
organization.

[2]  Process Environment Information

Prepare the working environment, and parameters are entered. According to the work
environment, following folders shall be specified.

[2-1] Program folder: Set a path of working folder.

[2-2] Management Data folder: Set a path of the management data folder. Intermediate working
files are stored.

[2-3] Data process folder: Set a path where the Analysis Output files are stored. Intermediate
working files are stored.

[3] Management data file name

The following two road management data need to correspond to the survey segments of
the analysis output files.
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[3-1] Management Office data file: Set the road management data "0001" —the file name-
targeted for processing. [3-2] Distance between Kilopost: Set the road management
data "0003" — the file name- targeted for processing.

[4] The process parameter of the road property: Setting the Evaluation length

The evaluation lengths of surface condition data for [4-1] Crack, [4-2] Rut depth, [4-3] IRI
are set based on the requirement of the pavement surface condition data to be prepared.
The unit shall be the same for all conditions. In the example, the values are 100 meter.

[5] Adjustment condition setting (Setting the automatic adjustment processing conditions)

The adjustment value for setting abnormal value of rut depth volume can be set by setting
the following three values: [5-1] More concavity than standard of correction value (mm);
[5-2] More convex than standard of correction value (mm); and [5-3] Rutting correction
value (mm). If the more strict condition needs to be applied, smaller values need to be set.
In this example values 100 mm, 100 mm and 200 mm are set for the three adjustment
(correction) values.

[6] Rutdepth abnormal value check condition setting

Two values are set to identify abnormal rut depth values. When the conditions set are
satisfied, the values are identified as abnormal. When more strict conditions are needed,
smaller values need to be set. The example shows 100 mm and 50 mm for the rut depth
value and the value of difference, respectively.

[6-1] mm or more: A rut depth value at some location
[6-2] A difference with last data: A difference of the rut depths between the one and one before.

[7]  After setting all the parameters, press the Parameter button. The view is changed to the
Processing sheet.

(4) kanri.file Preparation

The road management data (0001, 0003, 0004, 0005, 0101, 0102, 0104) are integrated to prepare
kanri.file. To prepare the kanri.file, use “1. Making Management file-1.”

Figure 5.12 kanri.file Preparation

| Menu of processing of the road property data |

Plea:

T
1. Making | » 2. Making
Management file—1 | Management file—2

=| Processing road property data :
3_1. Crack data 4. Rutting data 5. IRI data check
check check

I

3_2. Crack data
Make

—

The following message box appears. A dialogue box appears, and ask if the process is to be
proceeded. Click yes.

Run “2.Making Management file-2” by pressing the button.

The following output appears. Check if the length is equal to the processing route length.
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Figure 5.13 Check the Survey Route Length
168545 161000 1485
1485

0243

n24a 1000

0243 1005

0243 1000

0243 1000

n24a 1005

n24a 1115

g%ig }g?g | Check the processing route length.

0243 336

n24a 1005 .

0243 850 112180
! ROUTE= 12130
i SlM= 12180

After confirming the length, close Notepad.

Check if each file is merged. The following case is OK.

<005z | MERGE START
| . END
<052 | MERGE START
! i END
il <058> ! MERGE START
! I END

The following output is an example of an error. Check the original road management data, if an

error is found.

Figure 5.15 An Example of Road Management Data Not Merged

kDD5>  WERGE START
END

<179>  MERGE START
END

<058>  MERGE START
END

(5) Crack File Preparation

Create a crack file from the analysis output by pressing the buttons 3.1 and 3.2.
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Figure 5.16 Crack Data File Preparation

Press the “3 1. Crack data check” button. The following case does not have an error.

Figure 5.17 Confirmation of Error

5 FTT L

Crack-data-amount @ 2438

Following dialogue appears.

Figure 5.18 Checking 062

Click “OK” and continue.

Consistencies between the road-surface-classification file “062” created and the road structure
files (0101, 0104, 0105) shall be checked.

Press “3 2. Crack data make” after the consistency checking.
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Figure 5.19 vrmcr2-- Confirming the Data Pitch

FETIE W E S P TR e
Evaluation Unit: 100 m  Ewaluation Item po, cr, pa, hb |
101 2 15300545 length= 1485 data amount= 287 ! 1.00000 |
101 2 16100000 lemgth= 1000 data amount= 1989 0 1.00503
101 2 16200000 length= 1005  data amount= 202 ! 0.99505 |
101 2 16200000 length= 1000 dats amount= 200 v 1.00000 !
101 2 16400000 length= 1000  data amount= 201 | 0.93502
101 2 16500000 length= 1005  data amount= 201 ! 1.00000 |
101 2 1BE00DOD  length= 1115 data amount= 223+ 1.00000 ¢
101 2 18700000 length= 1005  data amount= 201 1.00000
107 2 16300000 length= 1015 data amount= 201 ' 1.00335 |
101 2 16300000 lemgth= 995  data amount= 201 0.93006
101 2 17000000 length= 1005  data amount= 202 ! 0,33505 |
101 2 17100000 lergth= 550 data amount= 110 + 1.00000 !
Crack-file amount: 130 ' .\
\I Confirm the data
pitch; the normal
value is 1.0.
Check the route length and total length are equal.
Figure 5.20 Confirming the Target Processing Length
LI [jiii = 0= H T LI I
ROUTE : 101 2 1
153645 161030 &3
181000 163005 62
183000 166005 B Confirming the target
1EEO0D 167115 B .
1ET000 1RE0NE BT processing Iength.
168000 163015 68
1RA00D 163945 -
170000 171005 70
170 171650

An Example of an Error

The following case is an example of an error on the crack data preparation.
The line 2: The surface is recorded as concrete is interpreted as asphalt.

The lines 3 and 4: The survey length in the analysis has more than = 1% discrepancy against the
road management data. If this is the case the data on distances between kilometer posts or the

analysis data need to be reviewed and corrected.

Figure 5.21 An Example of Error in Crack Data - the vrmcrl
[ & TIF == e = =

FA T L TF

ata checl Route= 101 2 KP= 170  Zection.3-E=  385.0  330.0 Rog
101 2 17000000 14100000 section length= 1005  data length= 335
101 2 132100000 17100550 section length= BB0  data length= 5ED
rack-data-amount @ 2438
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(6) Rutting Data File Preparation
Press the 4. Rutting data check button to prepare the rutting data file.

Figure 5.22 Rutting Data Preparation

Menu of processing of the reoad property data |
|

Pleas

=‘ kiaking the managemeant data to make the road property data

1. Making N 2. Making
Marizge mert file—1 Management file—2
I

v

=‘ Processing road property data :

3.1. Crack data 4. Rutting data 5. IRl data check
check check —
!

3.2 Crack data
Ilake

¥

Data check and editihen error ocours, edit and re—check:

Confirm that there is no error in the process.

Figure 5.23 Error Message

a0 FTIT L

fveraze Method check =% rd: 100 mm or more, & difference with the last data @ B0 mm or more
rd-data amount @ 273

Confirm the data pitch for every segment between kilometer posts. If the pitches are significantly
different, check the analysis data or the data on the kilometer post distances, and make necessary

correction.

Figure 5.24 Confirmation of Data Pitch

Zwaluation unit s 100 m [ :
101 2 15300545 length= 1485  data amount= 1482 | 1.00202!
101 2 16100000 length= 1000  data amount= 948 :1.DD#DEn
101 2 16200000 length= 1006  data amount= 1009 . 0.99604,
101 2 16300000 length= 1000  data amount= 1002 :D.SSEDD:
101 2 16400000 length= 1000  data amount= 1002 . 0.33800,
101 2 16500000 length= 1006  data amount= 1008 | 0.93702!
101 2 16600000 length= 1116 data amount= 1114 :1.DDDED|
101 2 16700000 length= 1006  data amount= 1004 1.00100,
101 2 16300000 length= 1015 data amount= 1006 | 1.00835:
101 2 18300000 length= 985  data amount= 1007 1 0.38808,
101 2 17000000 length= 1008  data amount= 1007 | 0.99301!
101 2 17100000 length= 60 data amount= hEZ :D.SSESEn

ra-file-amount: 130 T

Confirmation of data pitch: 1.0 is the
normal value.

Confirm that the processing length is right.
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Figure 5.25 Route Length Check

LDUTE . m 2 1 Confirm if the lengths are
equal

1649545 161030 54
161000 183005 B2
163000 166005 5
166000 167115 E&
167000 183005 §7
163000 169015 8
163000 169335 -
170000 171005 70

171000 1?wsur______f{%‘

ROUTE LENGTHi= 12180 |

1 1

TOTAL LENGTHi= 12180 |1

An Example of an Error

The following example is a case of error in the rutting data.

The lines from 2 to 10: An independent crack volume is more than 100 mm and the depth is 50

mm or more than the rutting depth locating before.

The line 11: The survey length in the analysis has more than &= 1% discrepancy against the road

management data. If this is the case the data on distances between kilometer posts or the analysis

data need to be reviewed and corrected.

Figure 5.26 Error

in the Rut Depth File

Target Data: Route No., Branch No., Accumulated Length (from, to), Rut Volume (left, right)

(7)

fverage Method
rd check
rd check
rd check
rd check
rd checl
rd check
rd check
rd check
rd check

rd-data amount

IRI Preparation

I ok FT TUT T~ OF ot &, “hdTfTerence §ith the last data I 50 mm or more
1 3833, 3034, IWP, OWP= 482 h2B

101 2 0 0
11012 A0BE.0  4086.0 IWP, OWP= 88 531 |
1101 2 433700 43380 WP, OWP= 260 0
1101 2 483900 4640.0  IWP. OWP= 0 338
1101 2 4941.0  4942.0 WP, OWP= 103 0 1
1101 2 B928.0  5929.0 IWP, OWP= 752 0 1
1901 2 6159.0  G160.0  IWP. OWP= 561 0 I
1101 2  G451.0  6452.0  IWP, OWP= 250 0 1

Vi =5 = L B e LR =R e —

101 2 16300000 170000005 lemgth= 995 data amount= 1007 1

H 12184 H—————————--—---_-_-IN

Length=between kilometer posts
Data amount=Length set at the pavement damage interpretation process

IRI file is prepared from the analysis outputs. Press “5.IRI data check™ and run the program.
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Figure 5.27 IRI Data Check Operation

u of processing of the road property data

Please exe

the management data to make the moad property data );

Aaking » 2. Making
nent file—1 Management file—2
LAl (5) ,

| ¥

Processing road property data

3.1, Crack data
check

check

4. Rutting data ‘

5. IRI data check

!

3.2 Crack data
hake

—

I Data check and editlWhen error ocours, edit and re—check) I

T

Press “5.IRI data check” and run the program. The Notepad shows the following data.

Figure 5.28 IRI Data Check Image

I B S == "= B = = 40 I L L
101 21 lkp= 163 hdh
11 21 kp= 161 n
101 21 kp= 162 1]
101 21 kp= 163 1]
101 21 kp= 164 1]
101 2 1 kp= 1865 1]
11 21 kp= 166 1]
1l 21 kp= 167 1]
1l 21 kp= 168 1]

101 21830000017000000  section lenzth= 935 data amount= 1007

1mt 21 lkp= 163 n
m 21 lp= 170 n
m 21 kp= 171 n

IRI-data amount @ 121830

Confirm the pitch of IRI in every distance between the kilometer posts. When the pitch is

significantly different, the analysis data or the distance data between the kilometer posts shall be

corrected.
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Figure 5.29 Confirmation of the Data Pitch

Frovseay

a1
a1
o1
101
a1
101
o1
a1
101
o1
101

P (A3 3 3 10 0 0 P [0 0 0 P

(L ST, = o DR LR 2]

Evaluation unit: 100m
101 2 15

o

545 length= 1485 data
16100000 length= 1000 data
1BZ00000  length= 10056 data
16300000 length= 1000 data
16400000 length= 1000 data
1BB00000  length= 10056 data
1BE0000D  length= 1116 data
16700000 length= 1005 data
16800000 length= 1015 data
16300000 length= 995 data
17000000 length= 10056 data
17100000 length= 550  data

IRI-file amount: 130

Confirm the length of processing.

Figure 5.30 Checking Route Length and Total Length

ROUTE :

101 21

165545 161030
161000 1630045
163000 166005
18E00N 167115
167000 168005
188000 163015
164000 163935
170000 171005
171000 171550

ROUTE LEWGTH
TOTAL LEMGTH

(8) Integrating the Three Files

T

amount = 14320
amount = BRI
amount = 10040
amount = 10020
amount = 10020
amount = 10080
amount = 11140
amount = 10040
amount = 10080
amount = 10070
amount = 10070
amount = RR20

03880 !
(03364 |

Confirmation of the
Data Pitch; the normal
— value is 0.1.

Check the target length.

Integrate the three files prepared in the processes (4), (5) and (6) to prepare the romen file.
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Figure 5.31 romen File Preparation

| Menu of processing of the road property data |

Please execute dat:

=| Making the management data to make the road property data I= 4:
|
1. Making \—b 2. Making
Management file—1 Management file—2
1 v
=| Processing road property data f

3_1. Crack data 4. Rutting data 5. IRI data check |
check check
—

3_2. Crack data
Make

v
|| Data check and edit(When error occurs, edit and re-check) Il

6. Data combine <CR + RD> }

v

1
1
1
1
I
]
1
1 7. Data combine <CR + RD + IRI> '
1
1
1
1
1
1
1
1

'

8. Converting combined data u

9. Convert to PASCO CSV form }—' 10. Output xls file |

Press “6.Data combine <CR+RD>" and run the program to combine the crack and rutting data.

Check the text file message to confirm there is no error.

Rut Data

LR

Figure 5.32 Combining the Crack and

S P S T — o oo

dkkdkdk merze start cr + rd dekdekdsbddk
fmkdby merze end ol kEeRRdRd

Press “7.Data combine <CR+RD+SV>" to combine the combined data, crack and rut, and IRI.
Check the text message to confirm there is no error.

Figure 5.33 Confirm No Error

fdekbdd merze start cr + sy REERRREE
dkdiekd merze end ok hdeRhkdkkE

Press the “8.Converting combine data” to run the program. To the combined file with the three
types of road condition data--crack, rut and IRI data--the basic data (geographical areas etc.) are

combined.
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Figure 5.34 Adding the Management Data to the Combined File

route 101 21
15 161000 5 161030 5 ---> 181000
v 163000 & 163005 B ---> 1R3000
£a 1GE000 & 16GO0G B ---> 1REOON
an 167100 & 16¥118 B ---> 1R¥000
| 168000 & 168005 B ---> 1R8000
1z 169000 & 168015 B ---> 1R8000
1z 163400 1699495 --=» 170000
124 oo ¥ 1vns ¥o---> 171000

An Example of an Error

Following is an example of data integration error.

There are road segment data errors between: the data elements of crack and rut depth; or crack +
rut depth and IRI. When this type or error occurred, the road management data or road structure

data need to be reviewed and the data need to be corrected if necessary.

Figure 5.35 An Example of Data Integration

1+ 164300 184400
1 @ 164300 164350
1 164600 164700
1 164600 164620
tetikkd merze end

16400300 16400400
16400300 16400350
16400600 16400700
0600 1E400B20
i

2
2
2
2

e e e
—_—— — —
=S o S
—_—t —t —

alk

The segment CR+RD is expressed [164kp+300]-[164kp+400], but
the target road segment is from 164kp+300=164kp+350.

(9)

This is the end of processing one-scene. The process from the parameter setting shall be repeated

and applied to all the scenes for all the routes.
Dummy romen File Processing

When there is a segment that does not have the digital data or where the survey vehicle could not
enter to capture the digital data, special treatment will be necessary. If this is the case, create
dummy-romen data. If there is no such segment, skip this process of “Dummy romen File

Processing.”

Go back to the parameter setting and set necessary parameters and prepare a kanri.file. After the

kanri.file is prepared, create the Dummy romen file by pressing 11. Making Management file-3.”
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Figure 5.36 Dummy romen File Preparation

:l Please execute data process following number

4 Making the dummy data |=

J
5. IRI data check
I

11. Making Management file—=3

tandre—check) Il

RI> |

v

12. Convert to PASCO CSV format

ﬂ—b 10. Output xIs file |

As in the other operation, the parameters need to be set up. The kanri.file needs to be prepared,
also. Press the button, 11.Making Management File-3. Check the correct length.

Figure 5.37 Targeted Road Length Confirmation

100 1 I T 10 10
Lo ROSEN= 10
1
100 2 IR 10 10
L ROSEN- 10
GOKEI= 20

Confirm the targeted road
segment length.

Confirm the end of merge.

Figure 5.38 Confirmation of Merge

<002>  MERGE START
END
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Press “12.Convert to PASCO CSV format” to generate the csv file for the road segments that has

not no digital data.

Figure 5.39 Road Surface Condition Data Output (CSV)

1 10236 -1 -1 1 10
i ]

1om 10 -1
1 10236 toezr -1 -1 10 -1

-1oooooee -1 -1 -1 -1 -1 -1-1 -1 -1-1-1-1-100 -1 -1 -1 -1-1-
-togoooon -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -100 -1 -1 -1 -1-1-

(10) The romen File Integration

The romen files have been prepared by scene. The process integrates all the romen files created

by scene. To integrate the files, press “8. Converting combine data.”

Figure 5.40 The romen File Integration

3_1. CGrack data H 4. Rutting data 5. IRI data check
check check %%
3_2. Crack data
Make
\ 4
|| Data check and edit(When error occurs, edit and re—check) Il

6. Data combine <CR + RD>

v

7. Data combine <CR + RD + IRD>

.

8. Converting combined data

9. Convert to PASCO CSV form '—’ 10. Output xls file

(11) Road Surface Condition Data File (CSV files) Preparation

Now the all the romen files by scene were integrated. The integrated file is ready to be converted

to output in the csv file format.
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Figure 5.41 Preparation of CSV Files

e R ] o e e

6. Data combine <CR + RD>

v

7. Data combine <CR + RD + IRI>

v

8. Converting combined data

9. Convert to PASCO CSV form —» 10. Output xls file

Press “9.Convert to PASCO CSV format” to create the following files.

Figure 5.42 Final Output - Pavement Condition Data - Unformatted

I NHOODOD_EN-d.txt - EHE (=]
JrLE) REE 0 =Tl ATH

+NORTHE RE#, RRMLA , RRHC3 Ay HIGHWAY 0,0,0,0, 10, 10, ik, ok, D%, ok, b, ok sobont, RAhs, sk, sekirek bk, ook e, NOT SURVEY (WO ENTRY), ~
- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWAY 0,0,10,0,100,50,340.2,,,.2.2.D,1,AC.2012,10,0.0, L31,8.10.25, .

- NORTHEF REA. RRHL3 , RRMCY: A HIGHWAY 0,0,100,0,200,100,344.0,,,,2,2,0,1,AC,2012,10,0. .0,13.6,5.50,,

- NORTHEF REA. RRHLI , RRMCY: A HIGHWA 0,0,300,100,327.0,,,,2,2,0,1,AC,2012,10,0. 0,10,6,2.93,,

- NORTHEF REA. RRHLA , RRMCY: A HIGHWA 0,0,400,100,324.0,,,,2,2,0,1,4C,2012, 10, 2. .8,15,7,2.85,,

- NORTHEF REA, RRMLIS , RRHCS NA HIGHWAY 0,0,400,0,500, 101 0,,,..2,2,0.1,4C,2012,10,0. J0,11.8.2.80,,

-MORTHERM AREA, RRMUS RRMC333, 0,0, NATIONAL HIGHWAY 0,0,500,0,800,100,327.0,,,,2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,10,7,2.81,,

» NORTHEF REA, RRMUS , RRMCS: NA HIGHWA B 700,100, 881.0,.,,2,2,0,1,AC, 2012, 10,0, 0,18,7,8.14,,

+ NORTHEF REA, RRHLI3 , RRMCS: N4 HIGHWAY 0,0,700,0,800,100,354.0,,,,2,2,0,1,AC,2012,10,0. -0,20,11,2.66,,

- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWA 0 an0, 100, 362.10,.,.2,2,0.1,4C,2012,10,0. .0,20,10.2.39, .

- NORTHEF REA. RRHLI , RRMCY: A HIGHWAY 0,0,900,1,0,100,373.0,,,.2,2,0,1,AC,2012,10,0.0, J12.7.2.41,,

- NORTHEF REA. RRHU3 , RRMCY: A HIGHWAY 0,1.0,1,100,100,376.0,,,.2,2,0,1,AC,2012,10,0.0, L13,6,2.35,,

NORTHES REA. RRHLA , RRMCY: A HIGHWAY 0,1,100,1,200,100,348.0,,,,2,2,D0,1,4C,2012,10,0. 0,13.7.4.08,,

- NORTHEF REA, RRMLIS , RRHCS NA HIGHWAT 0,1,200,1,300,100,3568.0,,,,2,2,0,1,4C,2012,10,0. J0,11.8.8.28,,

-MORTHERM AREA, RRMUS  RRMC333,0,0, NATIONAL HIGHWAY 0,1,300,1,400,100,361.0,,,.2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,12,7,2.57,,

» NORTHEF REA, RRMUS , RRMCS: N& HIGHWAY 0,1,400,1,600,100,346.0,,,,2,2,0,1,AC,2012,10,0. .0,17,9,2.28,,

- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWAY 0,1,500, 1,600, 9.0,,,.2.2,0,1,AC.2012,10,0. .0,15,8,2.36,,

- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWAY 0,1,800,1,700,100.344.0,.,,.2,2,0,1,AC.2012,10,0. .0,18,7,2.01,,

- NORTHEF REA. RRHLI , RRMCY: A HIGHWAY 01,700, 1,800, 5 2052,2,0.1,40,2012,10,0. 0,147,196, ,

- NORTHEF REA. RRHLA , RRMCY: A HIGHWAY 0,1,800,1,800,100,372.0,,,,2,2,0,1,4C,2012,10,0. .0,28,13,2.28,,

NORTHES REA. RRHLA , RRMCY: A HIGHWAY 0,1,900,1,1000,100,247.0,,,,2,2,0,1,AC,2012,10,0.0,0,0,0.0,0,0,18,10,2.41,,

- NORTHEF REA, RRMLIS , RRHCS A HIGHWAY 0,1,1000,2,0,10,88.7,,,.2,2,0,1,4AC,2012,10,0.0,0.0,0.0,0.0,11,7.2.08,

sMORTHERM AREA, RRMUS, RRMC333, 0,0, NATIONAL HIGHWAY 0,2,0,2,100,100,387.0,,,,2,2,D,1,AC,2012,10,0.0,0.0,0.0,0.0,17,8,2.81,,

» NORTHEF REA, RRMUS , RRMCS: N& HIGHWAY 0,2,100,2,200,100,348.0,,,,2,2,0,1,AC,2012,10,0. -0,21,18,2.28,,

- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWAY 0,2,200,2,300,100.343.0,,,.2,2,0,1,AC.2012,10,0. 016,10, 1.79, .

- NORTHEF REA. RRHLI3 , RRMCS: A HIGHWAY 0,2,300,2,400, 20:2,2.0.1,A0,2012,10,0. .0,16,8,1.99,,

- NORTHEF REA. RRHLI , RRMCY: A HIGHWAY 0,2,400,2,500,100,340.0,,,,2,2,0,1,AC,2012,10,0. ,12.7.2.66,,

- NORTHEF REA. RRHLA , RRMCY: A HIGHWAY 0,2,500,2,600,100,346.0,,,,2,2,0,1,4C,2012,10,0. 0,180,221,

NORTHES REA. RRHLA , RRMCY: A HIGHWAY 0,2,800,2,700, i 2252,2,0,1,40,2012,10,0. L0,17,10,2.82,,

- NORTHEF REA, RRMLIS , RRHCS A HIGHWAY 0,2,700,2,766,66.184.2,,,.2,2,0,1,4C,2012,10,0.0,0.0,0.0,0.0,20,6,2.61, .

sMORTHERM AREA, RRMUS, RRMC333, 0,0, NATIONAL HIGHWAY 0,2,755,2,800,46,143.4,8,,,2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,17,8,2.22 ,DONG DANG Brg,
+NORTHERN AREA, RRMUI3 , RRMCS: A HIGHWAY 0,2,800,2,895,95,816.4,8,,.2,2,0,1,40,2012,10,0.0,0.0,0.0,0.0,54,9,2. 03, DONG DANG Brs.
- NORTHEF REA. RRHLI3 , RRMCS: N HIGHWAY 0,2,885,2,800,5,16.5,,,.2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,17,11,8.14,,

- NORTHEF REA. RRHL3 , RRMCY: A HIGHWAY 0,2,40 0,264.0,,,,2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,13,8,3.80,,

- NORTHEF REA. RRHLI , RRMCY: A HIGHWAY 0,3.0,3,100,100,339.0,,,.2,2,D,1,AC,2012,10,0,0,0.0,0.0,0.0,21,8,3.05, ,

- NORTHEF REA. RRHLA , RRMCY: A HIGHWAY 0,3,100,%,200,100,329.0,.,.2,2,D,1,4C,2012,10,0.0,0.0,0.0,0.0,20,8,3.34,,

NORTHES REA. RRHL , RRMCS: A HIGHWA 0! 00,100,886.0,,1,,2,2,0,1,AC, 2012,10,0.0,0.0,0.0,0.0,53, 11, 5. 78, NATIONAL HIGHWAY 44,
- NORTHEF REA, RRMLIS , RRHCS NA HIGHWA 0 400,100,883.0,,.,2,2,0,1,AC,2012,10,0.0,0.0,0.0,0.0,25,10,2.85,

<NORTHERM AREA, RRMLI3, RRMCS33, 0,0, NATIONAL HIGHWAY 0,3,400,3,600,100,381.0,,,,2,2,D,1,4C,2012,10,0.0,0.0,0.0,0.0,14,10,2.40, ,

+NORTHERN AREA, RRHUS, RRMC338, 0,0, NATIONAL HIGHWAY 0.3,500,%,800,100,326.0,,,,2,2,D,1,4C,2012,10,0.0,0.0,0.0,0.0,14,8,2. 43, ,

-NORTHERM AREA, RRMUI, RRMC333. 0.0, NATIONAL HIGHWAY 0,3.800,%,700,100.368.0,.,.2,2,0,1,AC.2012,10,0.0,0.0,0.0,0.0,17,8,2.21,. o

(12) Pavement Road Surface Condition Data File (Excel file) Preparation

Press the “10.Output.xls file” button and run the macro program. An Excel file is produced.

Name the file according to the file name standards.
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Figure 5.43 Final Output - Road Surface Condition Data - Formatted
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Form

Form_FRO1_Equipment Check List

Equipment Check List
Field Reconnaissance
Ne Check item Check Remarks
1_|Whiteboard
2 [Hard hat
3 |Safty vest
4 |Paintbrush
5 |Paint
6_|Bucket
7 _|Retractable tape measure
8 |Walking measure
9 [Traffic guide device Stick, flag or equivalent
10 |Safty cone
11 |Field note
12 |Daily activity report
13 [Vehicle inspection sheet
14 |Laptop computer 1 L
15 [Route map
6 |pen¢s) ]
17 |Workgloves - -]
18 [Digital camera
O |Cellphote - -
20 [Trip Meter
hspection date : / / nspebtion name :
Survey Route : emarkR :
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Form_FR02_Vehicle Inspection




Safety Meeting
T
work subject :
o , !
hazard point in today's work |
|
I
provision for hazard point I
I
. ) 'Where W hat doing Whan happen pr ovision
actual happning hazard point |
SXIf happen, write right space :
join member |
4 health condition specific condition disposition
Name I age |
| I
: I good ¢ bad
____________________ _|____:_________ e e ____
' I good * bad
T
I | good * bad
-
I | good * bad
l 1
| |
I | good - bad
|

€044 wio4

plooay bBunaas A1ajes

w04



_______ Administration Unit _ _ _ _ _ _ _|_ _ _ _ _ _ _ _ _ _Maintenance _ _ _ _ _ _ _ _ _ _|_ _ _ _ _ _RouteName _ _ _ _ _ _|_ _ Page_ _
FR._ | Date | [ Name T RC.S. | Date | | Name
Outbound ] nbound ]
5 St"‘cé‘ﬁ o] e 5|4|3‘2|1 Distance | °™*"[ Distance 1‘2|3‘4|5 Sutace Stht’UCE:de Code Remarks Postten
| ] | ] KP Exist ? Yes No Rlc/L
R IS N B ||||}____ 0y o f___ | ||||_____________ _______________________
' | 18 | I
ST T 27T T [ N N N
||||'r 316 |||I
[ 415 [
||||| 514 |||I
[ 63 [
[ 712 [
||||| 8 | 1 |||I
| 1 910 | 1
I||| |||| KP Exist ? Yes - No IRlciL
||||| (1) z |||I
I I U ||||| _____ 2 N |||| e
[ R I [ 316 | | Vbl _______
I R T D I O e 4!ls| N T e I I N A
U IS N B ||||}____ Sy4 | __ ] ||||_____________ ________________________
[ A E A N e R 613 __ _| L o s I
L ||||| _____ 712 |||I !t r 1.
SN N N NN N I A e
| | 9lo | |
||||| |||I KP Exist ? Yes - No [RlciL
|||||, (1) z ||||
||||| P |||I
[ 36 (-
[ 45 |
||||| 5| 4 |||I
[ 6|3 |
A 72 ]
[ 8 11 [
o 9lo ||

310N plal4 044 wiod

[enue uonesado oiseg :walsAS AsAINS UoNIPUOD peoy



Daily Activity Report

measurement item : Craking = Rutting depth * IRI * Forward view

Name : D Q@ ©) @ ® ®
date survey Route N road survey section survey period mileage driver's
wether
detail number surface start end difference start end |work hour|rest hour| start end difference name
/
total

G0Yd w04

p1008y AuAnoy Ajreq

w04
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Appendices

App.1 Jurisdiction and Management Company (English, Viethamese)

Geographic Jurisdiction Management | English Vietnamese
Area Code Code Company
Code
1 0 0 Northern Area Mién Bac
1 10 0 RRMU2 Khu Quén Ly Pwong B6 2
1 10 222 RRMC222 Cong Ty 222
1 10 224 RRMC224 Cong Ty 224
1 10 226 RRMC226 Cong Ty 226
1 10 232 RRMC(C232 Cong Ty 232
1 10 234 RRMC234 Cong Ty 234
1 10 236 RRMC236 Cong Ty 236
1 10 238 RRMC238 Cong Ty 238
1 10 240 RRMC240 Cong Ty 240
1 10 242 RRMC242 Cong Ty 242
1 10 244 RRMC244 Cong Ty 244
1 10 248 RRMC248 Cong Ty 248
1 10 999 Other Khac
1 50 0 Province Tinh
1 50 999 Other Khac
1 60 0 Company Cong ty
1 60 999 Other Khac
1 70 0 Under Construction DPang xay dung
1 70 999 Other Khac
2 0 0 Northern Middle Area Béc Trung BO
3 0 0 Southern Middle Area Nam Trung B9
4 0 0 Southern Area Mién Nam
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App. 2 Route Names

Iljlilrlr:zer Branch English Vietnamese
1 0 National Highway 1 Quéc Lo 1
1 1 Southern Ring Road 3 to Cau Dau Pudng Vanh Pai 3 Phia Nam t6i Cau Dau
2 0 National Highway 2 Qubc Lo 2
3 0 National Highway 3 Quédc Lo 3
3 1 National Highway 3B Quéc Lo 3B
3 2 National Highway 3 (The old road branch) Quéc Lo 3 ( Pudng nhanh cii )
4 0 National Highway 4E Quéc Lo 4E
5 0 National Highway 5 Qudc Lo 5
6 0 National Highway 6 Qubc Lo 6
6 1 National Highway 6-1 (The old bypass road) Puong Vong Tranh 6-1
6 2 National Highway 6-2 (The old bypass road) Puong Vong Tranh 6-2
6 3 National Highway 6-3 (The old bypass road) Duong Vong Tranh 6-3
10 0 National Highway 10 Quéc Lo 10
10 1 Connecting National Highway 1 with Ninh Phuc Port Poan ndi QL1 véi Cang Ninh Phiic
15 0 National Highway 15 Qubc Lo 15
18 0 National Highway 18 Québc Lo 18
18 1 Route Noi Bai - Bac Ninh Tuyén Noi Bai - Bic Ninh
21 0 Ho Chi Minh Route Puong HCM
37 0 National Highway 37 Quéc Lo 37
38 0 National Highway 38 Quéc Lo 38
38 1 National Highway 38B Quéc Lo 38B
43 0 National Highway 43 Quéc Lo 43
70 0 National Highway 70 Quéc Lo 70
279 0 National Highway 279 Quéc Lo 279
App. 3 Input Data
Data Code | Code English Vietnamese
0104 B Bridge Céu
0104 T Tunnel Héim
0104 R Rock Shed " Ham " phong d4 lan
0104 (¢} Other Khac
0105 U/N (UnKnown) Chua xac dinh
0201 1 Not Survey (No Entry) Khong khao sat ( khong vao dugc )
0201 2 Not Survey (Other) Khéng Khao sat ( cac ly do khac)
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