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State Road Network i Denmark

Consists of 3.820 km*

1.243 km of which are motorways

- 2.500 small structures.
% - 2.300 retaining walls, gantries etc.

- 70 large bridges and tunnels.

This corresponds to approximately
of the total public road network 50/
in Denmark (appr. 75.000 km) 0

Approximately o
E of road traffic runs on 7 /O

the Ssate road network

* Eksklusive Sund & Beelt Holdings 41 km
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State Road Network consists of many assets!
Assets:
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Capital Value in State Roads

The value of the state’s roads - the road
capital - is in 2024 assessed to more than

DKK 300 billion...!

o Structures alone account to more than
DKK 50 billion...! .
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Need for Operations and Maintenance in the coming years

The next 10 years, an estimated need
of approx. DKK 22 billion has been
identified for operations and
maintenance
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« approx. DKK 10 billion for routine
operations and winter services
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« approx. DKK 12 billion for capital-
preserving maintenance
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Asset Management — Operation and Maintenance

Ensures functionality and service level

Routine Operations

Preserving capital value

Maintanence




<&

Before Asset Management - reflections

Working with Operation and Maintenance - "as we used to do" - means typically a risk of focus on
individual assets or asset groups:

 Could results in a fragmented effort
* Risk of sub-optimization, lack of overview of maintenance needs and budgets

An unclear picture (not transparent) of the total needs is difficult to provide to the Ministry of
Transport and Ministry of Finance

Risk for build-up a maintenance backlog!



Asset Management - reflections

Asset Management focus on the performance of the state road network:

« Common approach —> Clear common goals —> Decisions to be based on data and facts

Minimize the total costs for Operation and Maintenance for the entire portfolio in the long run:

« Condition + Degradation —> Timely maintenance —> Consequences of postponing maintenance work

Planning and prioritization of Operation and Maintenance:

» Total asset portfolio -> Clear criteria across assets —> Both technical expertise and capital
management
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Variable maintenance needs
— viewed over a 20-year period, 2010-2030
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The Asset Management timeline, DRD

Focus on capital .
D man I New investmen
?;‘ anagement - plan and adjustment
Lack of overview of Asset management of allocation
needs/backlog strategy
J
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I £

Road Network in
balance

Mckinsey analysis Backlog caught up

and more precise —
®
needs assessments 8 \.
. )
v Proactive AM™ ¢

More active use of
condition data for

Extra allocation for precise needs
. catching up on reporting
Accumulation of backlog

backlog

2010 2015 2017 2019 2020 2021 2026
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The goal within the given framework is to:

« Ensure safety, function, and agreed service level
 Minimize the operation and maintenance costs of the road network

« Consider sustainability and the road’s neighbors and surroundings

We want to achieved these goals with high quality and transparency in:
- Data used - including data-driven Asset Management

« Decisions - including transparency in the decision-making process
(needs assessment and production plan)

« Execution - including agreed control procedures

* Reporting - including agreed results and documented deviations
(change log)
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Standard for Asset Management

Asset Management (AM)

ISO 55000 is an international
standard for Asset Management

The realization of DRD’s ambition
and strategy is inspired by ISO
55000:

» Concepts, “language” and definitions
are adopted
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The Main Asset Management process

i |
« The Asset Management process focuses AM in DRD

on maintenance and operations of the Design A) Registration of
existing State Road Network s fSes B) Asset Con-
New roads Construction dition
* When building new roads (or widening
existing roads) maintenance and
operations is included in the Design &
Construction phase to optimize choice of

solutions:

H) Follow up &

Reporting C) calc. based on

. deterioration-/ life time
Maintenance model or

& policy
stration and

- Cost efficiency condition D) Optimization

« Easy of handling F) Field Work

E) Cross asset

* Environment efficiency prioritization
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Project Models support Asset Management

. _ B) Asset
A) Registration of Condition
assets
Road operations
Larger Smaller 20 3
structures structures Maintain N\é\(\\ e(\\e ﬁ\. H) Follow up and C) Ca.|_ Ba.sed on
— B Maintenance policy
G) Update Operations

registration and

condition D) Optimization

F) Field work [ E) Cross asset

The framework called “Project Models” covers and prioritization
describes all processes from “Registration of assets” to
“Follow up and reporting” and is the backbone of our Asset
Management System




Overordnede processer for AM i VD

Asset registration

* For existing roads, we already have a substantial
amount of data, but far from alle

* Many of the missing data for existing roads must be
collected or updated via 3D mobile mapping.

 The LER projects collects data on underground
utilities

* For new roads, much of the data will come from BIM

* For the many different assets or asset groups,
management data are linked, such as age,
conditions, deterioration, rate, service life and costs
associated with replacement, repair or renewal.
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Asset conditions and lifetime . .‘v
— critical for ensuring timely maintenance! '.'

@

Knowledge of asset condition and
degradation must be collected and
documented systematically

— providing an overview of the
condition of each individual asset as
well as the entire asset portfolio
Condition assesments via
drone inspections, sensors
and/or visual inspections.

Lifetime assesment using
advanced degradation models
and/or more simplified service-
life evaluations.



“Objective data” and automated data collection

Transparent decisions means objective
measurements and automated data collection:

 Automated measurements of pavement
conditions with advanced vehicles

« Lasers scanning the road shoulders
« Drone inspection of bridges

* Internet of things, loT, especially in M&E assets




Transparent and data driven decisions ) .‘.‘A

Maintenance and repairs must be done at
the right time to avoid
backlog and extra costs!

Getting the founding allocated at the right
time is dependent on a transparent and
well documented basis for decision —
data and reliable forecasts!

Cost
DDK/m2/year
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”Optimal timing for new pavement”

Total operating cost

= === \ew pavement

== == = Running cost f. reapair

Lowest Total Cost of Ownership, TCO

S~ i " Increasing backlog cost

—
—
——

i I i | Age of pavement
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iImely maintenance - minimize costs! ® ‘
Udskydelsesomkostning som funktion af optimalt udskiftnings ar ' '
Udskydelsesfaktor, vaegtet gennemsnit af beton med AKR og beton uden AKR
Udskydelsesfaktor |
2,0 . +7% p.a.
+6% p.a. f
15 +5% p.a. !
1,0 |
i eret af Vejdirektoratet
0’5 — ; jnose o 5|0 bevilling é:lk\:mt%é;:nﬁzlem somtﬂlgnaf belgb det vil kfimlf z::;x:rsl:sf-
0 ' J l : l J L S . T T e e e em
0 4 2 3 4 5 6 7 8 9 M0 o Toomoomommw
Afvigelse fra prognosticeret optimalt reparationstidspunkt = ™" . ™ . o
Ar .026,7 1.741,2 1.285,5 313.2 1.598.7 19,6%

Source: Vejdirektoratet



Needs assessments and optimization

The needs for maintenance in each asset class is determined based on the criteria:

« Safety, functionality, agreed service level -> road performance

« Timely maintenance -> minimizing costs

* The results are needs assessments, detailed for the coming year and forecasts for the
upcoming 10-year period.

Prognose, behov Regnskab 2018-24 4-arig prognose 2025-28 Sigtelinje 2029-34
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Belaegninger 326,5 203,8 2490 2875 410,6 309,7 5273 676,7 954,5 799 4 550,9 288,2 4683 502,6 335,4 333,5 613,3 5827 5522 6
Almindelige bygvaerker 71,9 17,5 76,4 64,1 104,8 73,3 1522 124,3 1427 1249 281,5 108,4 2016 1423 346,4 2519 3316 2327 2055,6
Specielle bygvaerker 195,0 314,5 2719 258,7 3437 3110 3123 273,7 281,6 232,5 247 4 192,3 3281 370,8 316,2 271,2 183,8 206,6 2697.,5
@vrige mindre assets, DT 80,8 147.,0 126,8 164,5 1450 149 1 152,0 153,0 153,0 153,0 154,0 155,0 156,1 15056
@vrige mindre assets, TPD 33,8 39,9 43,0 30,9 23,6 229 39,3 25,5 216 240 221 40,7 27 4 293.8
Prognose, behov i alt 593,4 635,7 597.,3 610,3 859,2 808,5| 1.178,7| 1.244,5| 1.574,1| 1.3254| 1.251,8 780,3| 1.176,5| 1.190,2| 1.175,0| 1.032,8 1.324,4| 1.205,6/ 12.075,1
Gennemsnit 1349,0 1113,2
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Prioritization and optimization Guidelines & A‘.

\ [ 4

Mo k. 2024-prisr If the “optimal” work exceeds the budget, the work has to be
T T_— i prioritized — and we are looking for the entire portfolio!
FL-beviling -551.3 .

Infrastrukturpian 2035, Nye midier |M

RO T 55 : The main guidelines for prioritization and optimization:
i . 1. All aspects regarding Safety ranks highest when looking at the

oo 126235 202 . portfolio of maintenance tasks. This could be repairing a pothole

Beviling tiradighed i alt —1 212.7
S— - 2. Second highest rank tasks related to “The function” of the asset.
N —?122&1 This could be lubrication of the movable parts in a bridge

3. Third rank in the prioritization is “Minimizing the overall
operation and maintenance cost” in order to preserve the road
capital at lowest cost possible

4. Practical and logistical considerations



Production Plan and Forecasting

Samlet prognose, 2024-33

Prognose, Behov

Asset Management is done with 3 perspectives:

2?8!

w78 sos 09 ggn oo Toril 6ol B8 183
167.3 1!11&

?ﬁd 641 104 B 1083 142.0, 138 & 945 836 52 95 T‘.’lt&
7.9 BeT M7 ITE4

tl? I

LT W05 2228 e 80,3 :H1.2] W28 2774 190.7] 26821
124.3 ‘Eﬂ 124 4 120, I'.'DEf 121 1218 126.0] 1228 1217.4

Cr mr.u::‘ O mE L mE T s.'f:.:}_.ﬁ; Vs T S, maﬁ! 1. The next year budget — the producﬁon plan

o, 7
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Prognose, FL-tilpasset

Prognose, FL-tilpasset ~ b 201823
e 1 i 2. The budget frame period — typically a 4 years

Daige mndre assets, DT
Dvige mindre assels, TFD

[Prognowe, FL-ipasest | &R 34| 687 973 6103 @
G i 4

Forskel mellem midler til radighed og FL-tilpasset behov | 2024: 1.228,1-1.203,1 = 25 mio. kr.

period

+ Udsvingsordning pa 30.10 udgdr fra 2024. Der budgetieres derfor fra Arels start med en reserve pa 25 mio. kr. Evi. mindre-forbrug kan videreferes tl 2025. 3. Long term, a10 years line of Slght
+  Alle opgaver | 2024 gennemfores | henhold til det opgjorte behov, dog levetidsforisenges belsgninger pa anisegssiraskninger og trafikanteme vil opleve nedsat komfort pd

disse del-straskninger | anlasgsperioden.
Da bevilingen | 2024 er storre end det samlede vedligehcldelsesbehov, fremrykkes belsegningsarbejder fra 2025 til 2024 for 52 mio. kr. Dette vil tage presset af det

stigende behov for belsegningsarbejder de kommende ar.
. mmmmurnmm;mummmqnw.mm.mmmqmm
myndighedsbehandiing pd fredet stenbro)
. m&mmmumﬂmﬂmIMunmmﬂmmm.

Gennemforelse af produktionsplanen vil medfere at vejnettet fortsat vil vaere | vedligeholdelsesmassigt balance ved udgangen af 2024.

Kolonnen med ‘FL-tipasset 2024’ viser drets overordnede produktionsplan, | lobet af dret vil der kunne ske omprioritering af midier mellem de forskellige assets-grupper, for at
sikre den samiede omsatning / bevilingsmaessige aflob.



Field work and as-built data

All tasks in the production plan are designed and put out for
tender and contracting

* Focus on competition for the tasks is essential to achieve the
"right” prices

The tasks are carried out in the field — an essential part of the e——
management is recording changes in the ‘change log’ so that the
changes can be tracked in relation to the starting point and clearly

explained when reporting

Bygveerk Il]III-I]1?1 -0-003.00 IUF af PVANDL, Gradby &, Skovbio

Sneckring{ 00001710 | All as-built data must be updated in the databases
s R [T R ER e AT Il and asset management systems to ensure knowledge
Generele | Fiitumsdata Basreevnedsta | about the updated asset condition
Broklasse | [nr [oua [Stuskning  [Nomal [Betinget 1 [Beting

P 1 0 00001710 100 100




Foll d i
% Vejdirektoratet e _L Lt
Goal- and Result-Plan
« Goal 5 capital-preserving maintenance ->
backlog or maintenance balance? Mal- og resultatplan 2021
» Overall "asset accounting"” o
Vejdirektoratet
« Goal 6 Agreed service level —> safety, function, o8
- ransport- og Boligministeriets departemen
trafficflow -> road performance B e
. feb:f\hj.nf dmzi | ﬁnj: y Kabenha:E ciu}jﬁ?f :,: 2021
. jacnbﬂeinsen = ) jensl—l_olmbo:l i
departementschef direktar, Vejdirektoratet
Do we achieve our goals - agreed condition and

service level in accordance with our financial
framework?

=

Pz v

= 5
= |
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Decreasing Backlog in maintenance

Mo, kr. 1 labeande priser
r-

A state road network in maintenance
balance — without backlog!

* Decreasing since 2012
* Brought into balance in 2017

« Consistently remained close to zero!

0

202 2014 2016 2018

M Bel=gninger M Sma bygverker M Store bygvaerker

6.2. Status of backlog
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Focus on benchmark
- average cost per year in relation to

Passenger
volume

DK Country A Country B Country C Country D DK Country A Country B Country C Country D

Freight
volume

DK Country A Country B Country C Country D

DK Country A Country B Country C Country D

Maintenance mBacklog



28

<&

Focus on progress and development

Bridge bearing
capacity

Alkali reactive
bridges

Cross asset

prioritization

More precise
needs/ )
prognoses

Drone
inspections
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IT-Tools — digitization and auotmatization

To handle data there is a need for a high degree of digitizating
and automatization.

Now:
Many IT systems to handle Asset Management. They are not
integrated, do not follow the same processes, costly to develop and gi gi
maintain. Pavement Minor structures
IT ambition: I;li
« All assets in one system _
T Major structures Other assets
 Cross asset prioritization ;
« Uniform processes for all assets
. . : Future:
 Decision-making support
* More efficient processes gi
All assets




Together about Asset Management!

« Many skills must be involved

* Expert knowledge in relation to the different types of assets is
the foundation for optimal Asset Management

» All relevant skills - technical and professional as well as
financial - across the road industry are important in the work

with Asset Management A)Registrering ) B) Tistands-
 Need to coorperate across the road sector © o

af registrering
og tilstand

D) Optimering

F) Udfgrelse i
marken E) Tveergaende
prioritering
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Take aways

Asset Management focuses on the performance of the state
road network based on the entire portfolio of assets:

Common approach with clear goals

Decisions to be based on data and facts

Key is timely maintenance based on condition data

Transparency in needs and budget - forecast on the long run
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Thank you for your attent
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