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Chapter 1. Road management & Its Issues

> Road Extension Change

Continuous In 2004, over As of 2024,
extension from 100,000km 114,877km
56,000km in 1990 = 2.9 times the size of
the Earth’s perimeter
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Chapter 1. Road management & Its Issues

Current status of roads and road facilities in Korea
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Chapter 1. Road management & Its Issues

O Aging of Road Structures

* Bridges with more than 30 years of common year increase rapidly after 10 years / L ’
* Increasing the maintenance project cost requirement due to the aging and

deterioration of bridge components and accessories

*(Timing point) Active road aging improvement "effort" and "budgeting” timing ‘

(Ea.)
8,000
__ 6,000
7,000 '6'698 s 5,406
i E 5,000 ‘4.875 ,’f’.
6,000 Ra_pld Increase S Budget Necessary ,~
Less than in 10 years g e for proper Maintenarice
5.000 10 years 4799 g v
”'d’ ‘““‘\ ‘:-: 3,320 ,,
4,000 e *~..3,576 § 3,000 s
3,890 ‘\\ 2 g
3,000 S s
Y & 2,000 1972
2’000M0re than \1’899 2’055 E ’V;';enasimpleincrease
30 years TT=ea g 1,000 of 5% peryear occurs
1,000 1,392 e 369
S18 130 oo 2 329 usiness reflection
7 ~0 S 0 336
(Year) 2002 2010 2017 2022 2027 2037 (Year) 2002 2003 2004 2005 2010 201 5| 2017 2020 2027| "KICT oremnson saine

Source: KIM, Kyung-Suk(EX in Korea)



Chapter 1. Road management & Its Issues

Maintenance Issue 2._ Repeat disasters caused by global warming

() Abnormal disasters and complex disasters caused by heat waves, Typhoons, Fires, Black ice

* Blow-up of road pavement and damage to bridge joints due to heat waves
* Landslide damage caused by increased number of typhoons and forest
devastation caused by forest fires
» Traffic accident caused by black ice
* Road inconvenience caused by fine dust and strong winds
*(Timing point) Policies need to be prepared to increase the prediction rate of road disasters

- v, v — : > " y ; o e T
oy | SRR Ty y -~ 74 W R b N
z} e Vo \ i 3 -. Lo S

i o % f o 9 - 4 b
¥ ST | WS AT
: : e ey W s e - 3y -

. - A o = A T~
- f * e 3 ‘@

-~

~4
K I ( I KOREA INSTITUTE of CVIL ENGINJRING
and BUILDING TECHNOLOGY

e

Gyeongju Landslide(2018.10.) * Black ice accident(2019.12.)  Road faciity damage by strong wind



Chapter 1. Road management & Its Issues

Maintenance Issue 3._Damage to pavement and lack of visibility to road sig
> Pavement fatigue (portholes, etc.) and lane signs and lane painting repeatedly

* Repeated occurrence of potholes, cracks, and lutting due to increased heavy
vehicles, aging & deterioration of pavement, behavior of lower slopes, etc.

* Repeat public inconvenience due to lack of recognition of lane signs and lane
painting at certain times such as rainy season and night.

*(Timing point) the most uncomfortable component when using the road




Chapter 1. Road management & Its Issues

Maintenance Issue 4._
O Diversification of Road Site Utilization

* Increasing public requests for the use of road sites
* Diversification of types of road sites such as renewable energy facilities
around the road

Indiscriminate use of road sites leads to illegal cases
Social conflict intensified due to GTX construction in downtown area
*(Timing point) Repeated public complaints related to "road occupancy” and “Deep tunnel” response
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Chapter 1. Road management & Its Issues

* Increasing new vehicles and means of transportation
; self—driving cars, electric vehicles, hydrogen vehicles, personal mobility, hyperloop
* Need to respond to all roads to support self-driving cars
* Increased demand for future road infrastructure management using 4th industrial technology
* (Timing point) Need to prepare "Smart Digital Integrated Road Management System"” to break away
from expressway and national road managementand create new industries
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Chapter 1. Road management & Its Issues

Type of Road Management systems

Objective

* To provide safe and comfortable road services
by performing systematic management of road
facilities and scientific road work support
functions

Road Facility Management System (5types)

» Pavement Management System(PMS)

 Cut Slope Management System(CSMS)

+ Bridge Management System(BMS)

* Tunnel Integrated Management System(TIMS)
+ Road Sign Management Center(RSMC)

Road operation support
system(/types
+ Highway Management System(HMS)

« Traffic Monitoring System(TMS)
* Road Occupation & Access System(ROAS)

» Integrated Road Management
Research Center

* Remove Snow Management System(RSMS) — — —
* Road Statistics and Maintenance Information e ||| ==y . -
S ||| iR || AR = @ = ’
System(RSIS) G RO || =250 2 (| s s aeal|| e |
‘Services 1o report oll incorneniences Processing permission and approval Providing basx data required for road Providing basic data on road design Constnsction of road sign attribute
* Road Problem Reporting System(RPRS) e | SR || ||| e ﬁ’
- Sl | G e — KICT e an aci

 Korea Road Register Information System(KRRIS)



Chapter 1. Road management & Its Issues

Road survey and analysis, road statistics, public affairs, and operatio

* Daily maintenance performance management
* Preparation of safety management checkiist

* Support for fact—finding inspection

* Equipmentand vehicle operation management

.(‘v [
Road survey and analysis Road Statistics Status

* Pavement Investigationand Maintenance Traffic Survey and Status ~ * Roadinconveniencereception 2y
*Bridge/Tunnel Inspection and Diagnosis * Road status and maintenance status * Road occupation .
* Slope Investigationand Maintenance * Road Register Information * Snow-Removal

* Roadsign




Chapter 1. Road management & Its

B, P 4

Pavement Management System

¥ .

. BMS 4

Bridge Management System

\RSMS SR

Road Sign Management System

v e E

Presenting investment priorities and
construction methods after inspecting
and analyzing road pavement
conditions using automatic tools.

Supporting policy establishment and
execution by management agencies,
such as estimation of maintenance
strategy and plan for the entire life

Construction of road sign attribute
database for the installation and
management of road sign that is
linkable linked between road

it authorities in Korea.

cyde through systematic manag it
and analysis of bridge information.

&

Issues

BRI RO 4

Road Occupation and Access System

& cssrme v e e

Processing permission and approval
procedure from submitting an
application for road occupation
permission, issuing the permit
through the Internet.

e A B A ®m A

Providing basic data required for road
administration and the establishment
of future road planning by identifying
nationwide road lengths, lane
information, repair costs, and material
amount information.

v‘. .]

Korea Road Register Information System

~ A

Providing functions of query and
output regarding data inspection
concerning road geometry, major and
auxiliary facilities created according to
the Road Act and additional road
information.

= 1995~
D G - —— - —

I

I

199812

Providing basic data on road design
and operation by surveying and
analyzing traffic volumes and vehide
types using autonomous tools.

Cut Slope Management System

Systematic management based on

detailed investigation & stability

analysis by experts, decision of

appropriate countermeasures,

priority for investment, real-time
itoring about dang

Highway Management System

Providing services to road
management work support based on
spatial information through linking and
connecting inspection and analysis
data such as slopes, pavement, traffic
volume, and road registrar.

=)

Remove Snow Management System

Services to report all inconveniences :

Tunnel Integrated Management System

]

S t the

PF lishment and

Providing serlaces of systematic road occurring on the roads anywh

snow rem muon.. 1ag ytime by calling or taking a picture
to minimize the impact of disaster using a smartphone to the road
events due to heavy snow caused by authority responsible for mitigating
abnormal dimate. that problem.

execution of safe and economic
tunnel maintenance and long- and
short-term maintenance strategies

and planning.

Data accumulation by facility and its main task for more than 10 years

KOREA INSTITUTE of civIL ENGTEiNG
and BUILDING TECHNOLOGY



Chapter 1. Road management & Its Issues

Limitation of Road Management System

Problem 1 : Manage only some roads & Insufficient data standardization

« MOLIT*'s data management targets — limited management of Expressway and National roads

(*MS is mainly for National roads) (*MOLIT : Ministry of Land, Infrastructure and Transport)

: MS has only main road facilities(paved, bridge, slope, tunnel, road signs) database at national road
: Korea Expressway Corporation has Expressway maintenance data.

: Small roads below National highway have no data themselves.

> Need to establish the Data Standardization

Problem 2 : Low-effective data acquisition and low-reliability with outdated technology

* Initiatives to Acquire and Manage Data Using loT Technology

. Use outdated methods of acquiring data using people and vehicles

: Recently, data acquisition and management methods that incorporate the latest smart technologies

into slope monitoring, bridge inspection, traffic measurement, and pavement analysis are introduced.

(But, Initial stage)
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Road Management System
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Chapter 2. Road Management System

Integrated Road Management Research Center

g

Smart Road Management Goal 01 Goal 02 Goal 03

. : . Convenient Road Smart
using 4th Industrial Technolog Building a safe road Environment Road Management

MAIN TASK

Government Policy Support Govermment Technical Support Support for Social problem solving [jSupporting SMEs & developing countries
= Im o ' E

« Government Policy Leadership = * Establishmentof government  * Social problem-solving

* Technical Support for Smalland

(conference, seminaretal.) facility standard prevention measures Medium Businesses
* Social problem resolution * Promotion of win—win cooperation
* Government Support - Government Education Support = supportactivities between smalland medium-sized
. L * Supportforthe improvement enterprises _
* Supportfornational statistics * Application of 4th industrial of social problem resolution * Transferof customized road
technology system maintenance technology to )

developing countries ICT

KOREA INSTITUTE of CVIL ENGT}EEfING
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Chapter 2. Road Management System

” D r " 4 h
Rapid industrialization since the “70s

Accelerate pavement breakage Increased road Limited Resource

management extension

Environmental changes such as heavy rain,
increased traffic, increased heavy vehicles, Budget problem
and heavy snow

Maintaining and repairing road
L pavementinatimely method

\

J \ J y

» Investigate and evaluate road pavement conditions and allocate road maintenance budget efficiently
+» Use for decision support and maintenance to secure common performance of road pavement

e ZoA} | |
- 2Y, 24EY
- ZTHHEMA(IRI, International Roughness Index)

-FEHP@Y, 271W, ¥¥FA S

a3 usuine gz A D

/‘ [ 11 1]

ECTTOVEDE ) zepipe, cowsnoisaz D
“-.»

Pavement Management System Pavement Marking Management System |
Secure safe and pleasant road driving B -




Chapter 2. Road Management System

CSMS cut Slope Management System Since 1997

* Preparation of a strategy to respond to landslides through a preemptive prevention system for risk slopes
Basic data management for all national slopes based on the Geographic Information System (*GIS)
Detailed investigation by experts on risk slopes and selection of efficiently

Leverage state—of—the—art IT technology with smart applications

Helps efficiently execute national budgets based on scientific investment priorities

Real-time monitoring system considering rainfall conditions and big data

Road Offflce | uest of

Road management agencies &
RTMS's computer

__________ - ) Sensor : measuring the ground displacement

O Rain gauge : measuring rainfall volume

stment

ority

O Data logger : saving information of displacement and rainfall

O €CTV : observation of gectechnical behavior using Camera




Chapter 2. Road Management System

« Bridge Information Management and Analysis to Support Management Body Decision Making

« BMS Configuration: BMS + Field Survey Program, Bridge and Tunnel Status Information System

« BMS functions: information management and analysis, knowledge information provision, decision support /
investigation for improvement project, operation of measurement system, etc.

« BMS Characteristics : Strategic Analysis Considering Member—based Information Management, Mobile and
Location—based Information Management, Life Cycle Cost and Performance

BMS(Bridge Management System)

BTI(Bridge & Tunnel Information) System
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Bridge Management System
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Information Input

* Properties
= Structural
» Inspection/Diagnostic
+ Repair/Reinforcement

Data Validation

Information Construction

» Cost
{Reconstruction, Inspection, atc)
* Performance

(Daterioration, Improvement)
* Repair Quantity
(Inspaction result)

= Location

+ Transportation

(Traffic volume, Detour route)

—

.

Model

Cost{Maintenance work)

= Performance Prediction
« Repair Guantity

Prediction

Analysis

= Management Level

- Maintenance Strategies
= Prioritization

* Maintenance Planning

= Budget Planning

« Statistical

» Maintenance Effaect

T

Knowledge Provide

* AnnualStatus Report
« Statistics Analysis Result
* Maintenance Cost

* Average Performance

Decision Support

« Optimal Maintenance
Strategy and Budget
Inspection/Diagnostic

* Repair/Reinforcement

= Work Report
+ Budget Execution Result

Annual status report
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Chapter 2. Road Management System

TIMS Tunnel Intearated Management System Since 2017

+ Data integration and systematic management for economical tunnel maintenance
(number of tunnel locations and extensions since 2000)

« Basic data management for Expressway/National highway's tunnels based on GIS

— Basic information: tunnel specifications, investigation/design information, disaster prevention facilities, etc.

— Statistical information : Tunnel management status, etc.

- Maintenance information: Operation of tunnel management office (tunnel integrated management network), etc.

National Road Tunnel Disaster Prevention Rating Re—evaluation

Establishment of a supplementary plan for the maintenance and long—term management of tunnel disaster
prevention facilities

~EBEEEEEEEE

W -1995 MO0 -5 -0 -3 -2
i

-y AHE —=FAnl

Tunnel Status Query and provide tunnel
information -

Secure and economical tunnel maintenance JCT o

and BUILDING TECHNOLOGY

Tunnel Integrated Management Network



Chapter 2. Road Management System

« Support comprehensive management of road signs, visibility, safety, etc. throughout the country

« Pre—design review of new/renewed roads and improve error review of existing signs

« Operation and function development of road sign management system, improvement of road sign—related
system, and support for technology-related constantly

« Design of the cover design of tourist attractions, improvement of the form of the display of the cover to secure
the night's legibility, etc.

Miss—position

: cognition
Consistency

Re

Road Sign
Management Center
“On-line organization”

Comprehensive management and improvement of road signs St



Chapter 2. Road Management System

* A survey that records the number of vehicles passing through the road by time, vehicle type, and direction

Collecting traffic data Traffic information processing

Providing and utilizing traffic information

Web service for Nation(stat. molit.go.kr)

* Average daily traffic volume and

657 ! - Et! __im E\!;eb e composition ratio by vehicle type
permanent on | i 5“"'“""“ { Server L » Extension and composition ratio
surveypoints ool R L e _— e according to the distribution of
3136 HE BN o - ' traffic volume by road type
Occasional “Client Statistical yearbook

* Traffic survey analysis results

¥ < Trafficvolume by road type

fEanuenas nae® ° Average daily traffic volume by section
* Average daily traffic volume

survey point

 H ==n)
=Collect|on Serve G v

s s

E N Web service for Publiciwww.road.re.kr)
- o Client o - - *Information suchas location/line/road
Burial type Al Visualtype : o J_' type of survey point, etc.
[Permanent equipTent]o X T * Daily traffic volume by time zon
< == Z.| | Dataanalsisandstatistical processing A%« " +Datafromthepast5years
h E ' i ‘ e TR T e e e —— = gusin - ‘»
e Traffic information application field

* Estimation of traffic demand, road planning and design,
pavement design, traffic effect evaluation, corporate location
selection, post-mortem evaluation, etc.

[Occasional equipment] [Type of Vehicle]

.

y 4
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Chapter 2. Road Management System

ROAS Road 0ccupation & Access System Since 2008

« Integrated and systematically managed and provided information at all stages of road occupation and access work
« Civil complaints related to road occupancy permission, and support for Internet business processing
by the Road Management Office

« Semi—automatic calculation and collection of road occupancy fees every year based on the road occupancy permit ledger

% Relieving the burden of collecting occupancy fees imposed annually according to the introduction of the system
(shortening period: 3 months P 15 days)

anid o ~

Civil Petitioner

e 4 Road Management
- _\w et ] B
Internet ' l ¢ ; i _ == _.__.: == :: j:
) Ext. Systemn  Occupation p . : i ¢ == m
EectronicChl - Application Design Book rocessing R .
Petition Window l Civil Petition N ' . ‘ o
| StatusInformation Pemi F .
= ' = =
Ci\.:ihPeﬁtion Issuance of Pemit DB OOCLIFEhCI‘IFee S A .. B -

3 . = - F
Civil service Dept Supemsngept Cor'ﬁuhahoan:nt

I ING



Chapter 2. Road Management System

RSMS Remove Snow Management System

* (Road Removal) Snow removal work Management to minimize traffic accidents caused by road snowfall in winter.

Since 2012

- Performing entrusted tasks such as operation, management and analysis of RSMS, and revision of related manuals.
+ (Road Equip.) Efficient management of road equipment and related accessories and consumables performed.

- Computerized system management and operation for equipment management, accessory management, statistics, etc.

soteatonen §

Stat f 5
totsiding Expanding the
connection of weather

peint-of sliding

RSMS Center Server ..

Efficient management e ———— ¢ ~
. <
Of freeZ|ng Vulnerable —~ T BYEa— \\ information SUCh as
g Rearvehicle
road surface

waming

sections and detection
temperature with

Korea Meteorological
Administration [ BESEEREREERES

of road surface
temperature by patrol
vehicles

—  Patrol vehicle (road temp_)(' I

MOUT Nsfordl Lard Ptisy)
Road surface temperature collection device




Chapter 2. Road Management System

RSIS Road Statistics and Maintenance Information System

2T Quickly publishing statistics without delay
N\

I \0\2 Accurate statistical calculation without errors

\‘@ Stable service operation without interruption

Phase I(Prep.) Phase Il (Data collection) Phase Il (Verification)  Phase IV (Publication)
Management ‘ !

Route & Data Error
Section Correction

anagemeg N
e~Mail Notification o\ o ) |\
y X KICT |
ﬂ'%J Malntenanoe . ; /
UserTraining ] 3 COSt lnput . P ~ e
, o N Publication &
SystemUpgrade ‘ ‘ Distribution

\ Government / \
Help Desk Operation

S EPEE R oo

202025

(2020, 12.3171& 84)

PR IEESY

(=)

2 O ISP

] < a]:
g TR
0

= 2020 == 8EX N

) (2020.12,312/ 84)

¥ 2020 YEARBOOK OF ROAD STATISTICS

M

©

4 Q) z=anx

-~

o
KICT :
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Chapter 2. Road Management System

How to report road inconvenience in the past Improving the problem

Road Itis difficult for the general public to grasp * It is possible to report road inconvenience easily and
User the exact location of the current road and quickly using GPS location information on
the road management agency

smartphones
Road Road aging and road management « Road users' satisfaction increased due to easy
Manager  extension continue to increase reporting and fast processing
BEFORE

Difficulty for the general Increase in the work of
public to report managers due to road
inconvenience on the road aging

bba>>e

() Operation performance of the solution service(No. of Report : 130,612Ea. / No. of Download: 60,144Ea.)

T S, O /] & 70,000 60,144
21 I . 53,326 60,000 52,596

20 T !

20 23,566 50,000 13 95g 36,350 39,120
19— 3,580 40,000 28,8857 :

45,370

18 mmmmm 4759 30,000
17 mEmEEE 4,652 20,000 14,17 S cus
16— 4681 10,000 4,482 3371 4,094 3770 ©250 7.226 1,

. 14 15 16 17 18 19 20 21 22
14 s 7 098

0 10,000 20,000 30,000 40,000

P>

KICT
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Chapter 2. Road Management System

National Performance Test-bed for Road Infrastructure

» Promotion of the construction of a real—-scale national performance test site capable of evaluating infrastructure
performance and safety in various road and transportation environments.

» Responding to road traffic safety problems caused by climate change (heavy rain, heat wave, freezing) and increased
aging infrastructure.

« Establish an efficient road management system such as revision of road infrastructure construction and management
standards, development of new technologies, and verification of public methods.

» A preemptive response to changes in the road traffic system with the emergence of various future means of

transportation such as autonomous vehlcles
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Securing public safety and revitalizing the road industry in the future



Chapter 3. Future of Road Management System

Integrated Smart Road Management System

* Road management support service that can provide road status information based on spatial information by linking
survey and analysis data such as slopes, pavement, bridges, traffic volume et al. with electronic maps

Unified window for field surveys, analysis, and collection and provision of completed data
on road facilities (pavement, slope, etc.)

Maintaining consistency of data through integrated DB linkage

"'» Sharing information on road construction work using mobile technology

S nporting Portal service specialized in the field of roads
* Provide real-time information on field work through the web/app.
G rsiicne s Dot

Maintenance worker work
information real-time

9
TR | l m
e A ‘.'. =7 status management
! ‘ i M):::::‘::‘a"g‘:nq Road Management Office
™ Infermation Gellection
Traftic & Utilizatioen
Monitoring System

Integrated Road Management System

e 2 { i

s B fnt ,,‘M - E“

s i) e = P ~—
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Ministry of Land,
Infrastructure and Transport

Road Management System in Korea

Future of Road Management
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Chapter 3. Future of Road Management System

Smart Digital Road Management Innovation Initiative

Digitalroad management

precise map Data Capitalism

Realize the era of data capital
Building a big data ecosystem
Realize data for industrial creation
Creating ideas to utilize data in the

« 3D precision map

* Technical support for self-driving
cars

+ Utilization of disaster safety

Smart Digital

»  Road management map combined Road private sector
with MS information Management
Smart technology Total Network

&5G Communication
+ Introduction and localization of various sensing
technologies
* Real—-time information sharing through 5G
communication
+ People's lives are free from traffic accidents and
congestion

* Spreadof MS management
system for local governments

* Data standardization project

* Improving the legal system for
multi-ministerial cooperation.

What should we do to open the era of smart digital road management?
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Chapter 3. Future of Road Management System
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Solutions

Increase in Aging Road Infrastructure
L Expressways: 60% will be aged
after 20 years

Insufficient budget for road
maintenance/retrofitting

Extreme Weather Due to Climate Change

Lack of Strengthened Road Safety and
Environmental Standards

L Lack of safety—focused
L management plans

Inadequate proactive management
system in the autonomous driving era

Prediction of Road Infrastructure
Deterioration and Risk

LEﬁmaﬁon of budget required for
road maintenanoe/retoﬁtling

Strategy for Strengthening
Road Infrastructure Safety

National Standards Focused on
Road Safety

Adaptive Road Management
System

Key Tasks

BasedonMS BigData

Extraction and analysis of factors
l related to road risk
Establishment of Road Management System

l (RMS) Data Set
Additional data set construction (loT,

validation of new industry technology, etc.)

Development of Al model v1.0 for road

L infrastructure
stablishment of Al platform specialized for

road infrastructure

l Establishment of Adaptive System:

Integration of MS-Al Platform

Strategy Utiizing Geperative Al Too
Prediction of road risks and development of

decision—making systems
Development of strategies for enhancing

road infrastructure safety
4
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Capacity Building Program for
“Establishment of Master Plan for Building Road Traffic Volume Database in Cambodian and a Pilot Project”

Road Management System
In Korea
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