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International - 1 600 km
Secondary - 5 300 km
Local - 13 000 km

Total: 20 000 Km



Asset Value

Road Maximum Asset Current Asset

C t/GDP
Network Value (mln. USD) Value (mln. USD) urrent/

International 4,505 60% 67%

4,382

Secondary 2,065 28% 1,740 26% 11%
Local 909 12% 458 7% 3%
Total: 7,479 100% 6,580 100% 40%

Source: WB RONET study under Road Sector Financing and Institutional Strategy Development Pro?ewth 3



Expenditures

Steady financing resulted in
significant decrease in road
network backlog. Therefore,
now more than ever it’s
important to improve road asset
management trough preventive
maintenance and prioritization
of works based on economic
and social indicators.
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“The goal of infrastructure asset management is to meet a required level
of service, in the most cost effective manner, through the management of
assets for present and future customers.
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Key elements include:
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* Taking a life cycle approach

* Developing cost-effective strategies for the long-term

* Providing a defined level of service quality and then monitoring
performance

* Meeting the needs of growth

* Managing risks associated with failures

* Sustainable use of physical resources
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Road asset management systems (RAMS) have
two components

Technology ‘ People

Processes

» Software to store and process data
* Business processes to use RMS to make
decisions

RAMS is only a tool. Without adequate human
resources any advanced system will fail.




Development of TOR for
implementing commercial GIS
based advanced linear
referencing system
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RAMS — Annual Planning Cycle

Follow up and Evaluation S P S
Budget negotiation and approval

Annual data collection
Inventory, Road condition, traffic etc.

of next year plan Management

2 J

3 |

w f}“
Preparation of HDM-4 el .‘

A
.\

multi year program

S
I Preparation and approval /

I Stakeholders inputs

~ Inr

I Data Processing



RAMS — Annual Planning Cycle

1. Annual data collection

Structuring the available data, using GIS data base and Network modelling tool
Defining Maintenance Strategies and unit costs

Conducting HDM4, program analysis (life cycle)

Using the HDM-4 unconstrained solution

L

Obtaining the expected RD budget for periodic maintenance and rehabilitation, Using
the HDM4 unconstrained budge.

=~

Assigning non-monetary Indicators using GIS spatial analysis

8. Preparation of a 5 year list over the prioritized road project candidates, based on
benefit- cost ratio (NPV/C) sorted by year, and population density,

9. Preparation of project fact sheets for the selected projects in the first year
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Current Status - Data Collection 360 Degree

camera, GPS,
Geometry unit

Odometer

IRI (Laser
Profilometers)




Current Status - Data Processing

HDM-4 Road Network
Modeling Tool 0.7b

Road Network | Traffic Data

Surface Distresses

Default Values | Export | Weight

Roughness Rutting Deflection Friction
LS : 3 Z 2 ) goaty _ Lzt

Good - = Terminal IRI Enable Force Combine Max Section Length

SN
ROUGHNESS Interval Length (m)

HDM -4

HIGHWAY DEVELOPMENT & MANAGEMENT

ID RoadID Road Name

Road Name SecFrom SecTo SType Width AADT IRI Rutting SR IntID MTVehO MTVehl MTVeh2 MTVeh3 MTVet 3
5925 822 | Version 2

Batumi-Akhaltsikhe 1 sh0l Batumi-Akh: 0 0.1 0 7 7290 22 40 589 24, 0
Sajavaxo-Coxatauri-Ozurgeti-Kobuleti 726 2 sh01  Batumi-Akh: 0.1 02 0 7 7290 22 39 589 240 Software for investigating road investment choices
Abasha-Gagma Kodori-Guleiskiri-Japan: 325 3 sh0ol Batumi-Akh: 0.2 0.3 0 7 7290 22 35 589 24. 0
Abasha-Martvili 4  sh01 Batumi-Akh: 0.3 04 0 7 7290 22 34 589 24, 0 Copyright © 2005 The World Road Association (PIARC), Paris,
Senaki-Nokalakevi-Bandza-Khoni 5 shO1  Batumi-Akh: 04 05 0 7 7290 22 38 589 24 0 on behalf of the ISOHDM Sponsors. All rights reserved.
sh06 Zugdidi-tsalenjikha-Chkhorotsku-Senak 852 6 sh01 Batumi-Akh: 0.5 0.6 0 7 7290 22 3.8 5.89 24. 0
sh07 Zugdidi-Jvari-Mestia-Lasdili 1921 7 sh0l Batumi-Akh: 0.6 0.7 0 7 7290 22 37 589 24, 0
sh08 Zugdidi-Anaklia 318 8 sh01 Batumi-Akh: 0.7 0.8 0 v 7290 22 33 589 24. 0
sh101  Zestafoni-Kitskhi-Kharagauli 208 9 sh01 Batumi-Akh: 0.8 09 0 7 7290 22 32 589 24. 0
Rufoti-Alisubani-Sazano-Tuzi 10 shol Batumi-Akh: 0.9 1 (] 7 7290 22 31 589 24. 0
Ianeti-Didi Jikhaishi-Khoni 11 shol Batumi-Akh: 1 11 0 7 7290 22 39 589 24, 0
sh104  Kutaisi-Geguti-Sakulia-Bashi 336 12 sh0l Batumi-Akh: 1.1 12 0 73 7290 22 34 589 24, 0
sh105  Vani-Sulori 114 sh01 Batumi-Akh: 1.2 13 0 7 7290 5.3. 5.89 24, 0

SuamTa-Chvishi (G. Tabidze Muzeum)



Current Status - Life-Cycle Analysis

@’ Programme: 5 Year Program International

'S [P)inﬁg;mn Perform Run Unconstrained Programme|
= Budget Scenario;  |Unconstrained Programme LI
- Specify
Alternativg  Life Cycle Analysis - pefformed at 05-02-2015 (costs in Works Currency {millions of Lari})
‘ '(:,Sreonger;ar::lerr Foad Section Road class | Length A.EI;JFT Favement Foad Works ‘ Year (Cost (m#)‘ g?;ugigtt CEE';?L:;;;” MNP CARP ;
Perform Fonichala-tameuli-Guguti 67International 330  B550 Bituminous C:Rehab{S)@IRI>11 2015 243 = 243 2118
- Budget Fonichala-tameuli-Guguti 70 Internstional 230 6550 Bituminous C:Rehab(S)@IRI>11 2015 1.69 = 412 21.04
Ootimisatll | Tyjjisi by Pass 48.8-48.9  International 010 7459 Bituminous C:Rehab{S)@IRI>10 2015 0.08 - 420 21.04
Generate | | Tpjjic by Pass 15-17.4 Intetnational 280 7459 Bituminous C:Rehab{S)@IRI>10 2015 233 - 553 20,57
e Thilisi by Fass 42.1-44.4 International 230 7459 Bituminous C:Rehab{S)@IRI>10 2015 1.85 = 8.38 2014
Thilisi by Pass 39.9-42.1 International 2.20 7459 Bituminous C:Rehab(S)@IR10 2015 1.77 = 1015 2013
Thilisi-Senaki-Leselidze 3354 International 010 5238 Bitumin —
Tl HE il e e s emsiensl 100 2424 Bitumin ID |ExecYear| RoadID RoadName From To |[Length| AADT | FY-AADT | IRI WorkDescription NPV/CAP | Cost min.GEL
Thilisi by Pass 44.4-47.2 International 280 74549 Bituming_ L 2013 s01 Thilisi-Senaki-Leselidze 225.3 | 227.6 2.3 12774 | 10753 | 4.83 | C:Rehabilitation@>DifIRI(>LTra) | 1.564 0.766
Thilisi by Pass 34.3-36.3 International 200 7459 Bituming_2 2013 s01 Thilisi-Senaki-Leselidze 194.4 | 196.7 | 2.3 11363 | 9565 5.36 | C:Rehabilitation@>DifIRI(>LTra) | 1.497 0.766
Thilisi by Pass 47.2- 488 Intemational 160 3| 2013 s04 Thilisi-Red Bridge 6.999 | 8.999 | 2.0 |13933| 11728 | 5.41 | C:Rehabilitation@>DifIRI(>LTra) | 1.353 0.666
Miskheta-Stepantsminda-Lars International 130 4 2013 | s05 Thilisi-Bakurtsikhe-Lagodekhi 247 127199 | 2.5 | 8231 | 6929 | 6.16 | B:Rehabilitation@>DifIRI(>LTra) | 1.044 0.832
Thilisi by Pass 17.9-20.4 International 250 s05 Thilisi-Bakurtsikhe-Lagodekhi 22.2 24.7 2.5 | 8231 6929 6.48 | B:Rehabilitation@>DifIRI(>LTra) | 1.027 0.833
Ponichala-Mameuli-Guguti 3 International 430 s09 Thilisi by Pass 367 | 388 | 2.1 | 5545 | 4668 | 6.76 | B:Rehabilitation@>DifIRI(>LTra) | 0.886 0.699
Ponichala-tameuli-Guguti 75 Intermational 120 505 Thilisi-Bakurtsikhe-Lagodekhi 121.8 | 1252 | 3.4 | 3449 | 2904 | 6.69 | C:Rehabilitation@>DifIRI(>LTra) | 0.733 1.132
Panichala-Marmeuli-Guguti 73 Intemational 280 s05 Thilisi-Bakurtsikhe-Lagodekhi 31.2 33.2 2.0 | 8231 6929 5.6 | C:Rehabilitation@>DifIRI(>LTra) | 0.605 0.666
Ponichala-tameuli-Guguti 53 Intemational 320 E550 Bitumindg s05 Thilisi-Bakurtsikhe-Lagodekhi 19.5 22.2 2.7 | 8231 6929 5.58 | C:Rehabilitation@>DifIRI(>LTra) | 0.603 0.899
Senaki-Poti-Sarpi11-39 International 280  E513 Bitumin 2013 s05 Thilisi-Bakurtsikhe-Lagodekhi 29.199 @ 31.2 2.0 @ 8231 6929 5.31 | C:Rehabilitation@>DifIRI(>LTra) | 0.582 0.666
Thilisi by Pass 13.4-15 Irternational 160 2488 Biturnind 11 2013 s04 Thilisi-Red Bridge 1.5 4.3 2.8 21298 | 17928 | 6.02 | B:Rehabilitation@>DifIRI(>LTra) | 0.559 0.932
Thiligi-Bakurtsikhe-Lagodekh Intemational 300 2424 Bituming 12 2013 s09 Thilisi by Pass 13.1 15.2 2.1 | 2194 1847 16 C:Rehab(S)@IRI>12(LMHTra) 0.476 1.569
Thilisi-Bakurtsikhe-Lagodekh International 300 2424 Biturning_13 | 2013 s09 Thilisi by Pass 152 | 175 | 23 | 2194 | *°*7 - TnTmmmm s e T
Thilisi-Bakurtsikhe-Lagodekh Internatianal 380 2424 Bituming 14 | 2013 s09 Thilisi by Pass 242 | 268 | 26 | 2194
Thilisi-Bakurtsikhe-Lagodekh International 290 2424 Bitumingd_15 2013 s03 Mtskheta-Stepantsminda-Larsi 117.6 | 119.7 | 2.1 991 @
h 4 Thilisi-Fakurtsikha-l arnrdakhintermatinnal 280 2474 Rituming_16 2013 s01 Thilisi-Senaki-Leselidze A G I S )
B Save 4 ‘ 17 2013 s06 Ponichala-Marneuli-Guguti rC AFCMED "
18 2013 s08 Khashuri-Vale
ﬂ Close Manual assignment... 19 2013 s08 Khashuri-Vale 10.1
20 2013 s08 Khashuri-Vale
21 2013 s08 Khashuri-Vale
|Select a Budget Scenario from the listto show its Work Programme 22 2013 s06 Ponichala-Marneuli-Guguti
2013 s05 Thilisi-Bakurtsikhe-Lagodekhi ’ nalizing L =
2013 s05 Thilisi-Bakurtsikhe-Lagodekhi 112 115 3.0 3449
2013 s05 Thilisi-Bakurtsikhe-Lagodekhi 125.2 | 127.2 2.0 3449
2013 s05 Thilisi-Bakurtsikhe-Lagodekhi 129.4 | 1314 2.0 3449
2013 s05 Thilisi-Bakurtsikhe-Lagodekhi 144 146.8 2.8 3449
2013 s03 Mtskheta-Stepantsminda-Larsi 100.8 | 103.7 2.9 991
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Current Status - Automated, Data driven, simple indicators

. . 1 NPV/CAP Benefits/Capital cost ratio
Main Indicators
2 Population Density Total population within 2km buffer / section length

Enhanced National . . .
1 .. Part of Secondary Road between, connecting two international roads
Connectivity

Enhanced Regional

2 . Distance from the centre of section to closest city centre
Connectivity
3 Enhanced economic Number of registered businesses in the district where the section is
. activities located
Secondary Indicators
4  Education Number of schools within a 2 km buffer along the road section
5 Tourism Number of attraction within a 2 km buffer along the road section
The road is the only possibility of connecting the village to the outside

6 Life Line Road
world

Number of people receiving government support in the district in

Rate of povert . - . .
g P y relation to the district population, where the road section is located

Time required from closest city/municipal center to reach populated

1 Emergency Access -

Custom Indicators

Total number of villages section provides shortest access to municipal
center/city

2  Mobility
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Project Fact-Sheet

Rehabilitation of: Sh37 Sadakhlo-Tsopi-Askhepi secondary road km3-km8 Section

Project name, description and rationale for
p ri o r i t i Za t i O n Following road section is part of rolling program for year 2018, section connects international road S07 Marneuli-Sadakhlo to

Armenia border and provides access to social services to more than 1500 people. Road is considered importan in terms of
Agriculture as well as providing minimum standard of mobility and integration.

Economic Indicators

/ Total Capital Cost 3.0
Utilization Economic Indicators (mIn. Gel) / Road Works

Traffic (AADT) 1 Total Capital Cost 3.0 |Pavement strucg N PV 0 14
Heavy Vehicles (%) 2.5 NPV 0.14 |Bridge/Culver .

M a i n i n d ica to rS N PV/CA P’ PO p u Iat i 0 n De n Sity *Condition 10:91 4 NPV/Cost Ratio 0.03 |Traffic Safety
Population Density 227 Sdo EC Asses Environment N PV/COSt Rat i o 0 .0 3

Objective Indicator Unit

Enhanced National . . . C P R H 0 0 0 2
Part of St dary Road cting t it it | ds.
Connectivity art of Secondary Road connecting two international roads. N Ost/ O p . at I 0 .

Enhanced Regional
Connectivity
Enhanced economic

Secondary Indicators assessing mobility and social =

Distance from the centre of section to closest city centre. 34km

Number of registered businesses in the district where the section is |

Population Number of people living within 2km buffer along the road section.
I m pa Ct Education Number of schools within 2 km buffer along the road section.
Tourism Number of attraction within 2 km buffer along the road section. 2
P " Percentage of people receiving government support within district where y Part of secondary Road connecting two international roads. N
overty road section is located. e
Life Line Road The road is the only possibility for connecting the village to outside world. % Distance from the centre of section to closest Clty centre 34km
Project Area Map
Yo 6 X i . o i i
= Number of registered businesses in the district where the section is located. 347
Number of people living within 2km buffer along the road section. 1520
Number of schools within 2 km buffer along the road section. 7
Project area map, road condition Number of attraction within 2 km buffer along the road section. 2
Percentage of people receiving government support within district where /
. . n/a
road section is located.
The road is the only possibility for connecting the village to outside world. y

*Number of persons/2km buffer from the homogenous section divided by section length
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RAMS interfacing Homogeneous section

modelling

Network ~
Modelling ~ ) )
Program analysis for assigning
Economic Indicators
=
)
(%)
>
Spatial Analysis, assigning =
non- monetary indicators
RAW Data ~an
Inventory = > Year
AADT Surveys Plan
Unconstrained
Etc.

Mapping Cost estimation

Prioritized list of road sections for 5 year based on economic and
social indicators, + Project Fact Sheets for Year 1.

Planning Unit




RAMS as a vital tool for OPRC contract monitoring

Road Agency must have established RAMS to enable
monitoring of performance standards and service Quality
Levels.

Georgia OPRC pilot - Laser IRl measurements are carried out for
each rehabilitated road section. Requirement is set to Max 2.0 km
per any 1km section and max 2.5 per any 100m subsection.

IRl requirements is also set for all road network and linked to the
monthly payment adjustments.
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Lessons learned - Data Collection

Data collection must be appropriate and sustainable

Only collect:
e The essential data
e At the minimum level of detail

 With the most appropriate technology given the agency’s
constraints and capabilities

 Agency must have explicit data collection policies and
procedures

* There must be strict data QA procedures
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Lessons learned - Technology

Focus on combination of commercial off-the-shelf (COTS)
software instead of all in one custom solution.

* Lower cost

* |Independence — many consultants

 Timeframe — implemented much faster

* Experience — reflects inputs and testing from a larger number of users
* Functionality — more functions

* Ongoing development — continual upgrades and improvements

* Exchange of ideas — conferences and other users




Lessons learned - People

The RMS must be fully institutionalized and supported
To Achieve This:

 There must be an organizational unit to manage, monitor and continually improve
the RMS

* Unit must have appropriate staff, clear job responsibilities, sufficient budget, clear
reporting lines to upper management

e Continual training and development

e Commitment to continual improvement




Lessons learned - Processes

RAMS must have an active role in the agency

To Achieve This:

* The RMS must be an integral part of the agency’s monitoring and
planning process

* Have written guidelines for annual cycle of activities
* OQutputs should be used to prepare annual reports to ensure data are
regularly collected and the system applied

Provide a structured framework for reporting the performance of the agency and
plans
Elements typically include

 Key performance indicators

* Five-year goals

* Annual asset management plan




Major functions to be introduced in Georgia RAMS

Support for Advanced Linear
Referencing

Dynamic Sectioning
Security, User levels, etc

Temporal model

. Fatal Crash
Crash Locations
Lat, Long *

LRM3: Route, X, Y 34.0295, -84.4193

Mai Activiti 382 Ft. East 141 Ft. West
aintenance Activities of AAVe. Ppothole repairs of A Ave.

LRM2: Route, Reference Offset
138 Ft. East |

of A Ave. |
1

Address Ranges I

0.0 Elm Street 0 to 99 : Elm Street 100 to 199 0.48 Elm Street 200 to 299
|

0_oSpeed Limit — 0.22 : 35 MPH —
1
Special Permit U 0.45

0.2%
|
| Elm St. Elm St. MP |

. . Pine Ave. 0.42 :
LRM1: Route/Mile Point
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ESRI ArcGIS Roads and Highways

Esri ArcGIS Roads and Highways extension is a linear
referencing system solution that makes it possible
for departments of transportation to integrate data
from multiple linear referencing system (LRS)
network

Every Public Agency in Georgia with GIS needs is
using ESRI ArcGIS system, including Roads
Department

ESRI GIS is an off-shelf commercial software and
worldwide standard for GIS solutions




Roads and Highways — Linear Referencing

- Create Route

Esri Roads and Highways is an example of the new
breed of single-source linear referencing system
(LRS) maintenance tools. That is, it is designed to - Extend Route
update not only the road network but also the
linear location of all assets and events associated
with that network. The Roads and Highways system
works by using the editor to make changes to the
roadway network and the system automates the
update of linear locations for assets and events.
This is a powerful way to maintain locations
because one single LRS edit can easily necessitate
hundreds of asset location edits.

- Realign Route

- Reassign Route

- Retire Route

~Calibration




Roads and Highways — Linear Referencing

Linear referencing is also used to associate 2 ]
multiple sets of attributes to portions of linear Lanes U concrete -~
features without requiring that underlying Material ﬁ - ”
lines be segmented (split) each time that Ppeec
attribute values change. Qualiy  Felt - Seed_tex e

10 20 30 40

LRS enables production of linear schematic
reports.
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Roads and Highways — Temporal model

g e
Temporal model. By entering begin and end
dates for each record in your database you v
can move backward and forward through
time to see the state of your LRS at some
point in the past and, if you've populated
the data for it, see the expected state of the
data at some point in the future. This is true
for routes as well as events.

“_ TVD=2005/04/11
0 00:00:01AM




Software Phase |

The provision of ESRI GIS modules and extensions. Roads and
Highways, Network analyst, Spatial analyst, 3D analyst
extensions.

Hardware Phase |

Provision of central server equipment and workstations,
including equipment for field data collection

Consultancy services Phase |

Designing Road asset data model, capacity building trough
trainings in ESRI GIS server installation, administration, Roads
and Highways, Network analyst, Spatial analyst, 3D analyst
extensions, Data collection and data quality assurance.

Road asset data collection Phase Il

Data collection will be carried out on International and
Secondary road network.

Bridge
Tunnel

Roadway
inventory Other Systems

Roads &

Highways




Thank you



