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Objectives of this commission Pcis §

“Review the UKPMS core specification in
the light of the Halcrow and Ebert
reports, to ensure it addresses local
authorities’ future highways data
analysis needs”
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Objectives of this commission Pcis §

“To produce a core specification for
highways engineering software
systems, which will replace the current
UKPMS core specification as the
minimum functionality that all PMS
should embody”
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Three elements pcis 9

= Determine the priorities

= Develop the core specification

= Map the agreed core specification to an
Indicative timetable and budget




Overall approach pcis 9

Determine the priorities

Agreed business
needs, objectives
and priorities

Priority Review Workshop

Develop core (functional)
specification

Specification Review Agreed core
Workshop (functional)
specification

Develop timetable and budget

Final report with
implementation
programme




What we did & S
Who did we consult

» Questionnaire on the UKPMS website

* Face to face meeting with the UKPMS
developers

= 2 Workshops
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Workshop 1:
Discussions

= The project and the vision for UKPMS

= The business needs — what do local authorities
require a PMS to do for them?

= What should a “good” PMS offer — what would

we expect a commercial system to be able to
do?

= What has to be the same in all systems (the
“core” specification), and why?
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Workshop 2:
Discussions

= The core specifications, what has to be
consistent and why?

= Where further research and development
IS needed

= What needs to be changed and who will
be effected.

= How will we make the changes — and to
review the implementation plan.
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Workshop :
Outcomes

= Qverall very positive feedback for the new
structure proposed.
= Other comments:

- Focus on short term deliverables

- Condition Projection/Deterioration Modelling should
be top priority.

- Asset valuation with depreciation modelling

- Data interfaces
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The minimum functionality
all PMS should embody In
the UK




Objective reminder pcis §

= The objective of the commission is to
produce a core specification for
highways engineering software systems,
which will replace the current UKPMS
core specification as the minimum
functionality that all PMS should
embody.
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Life cycle of an ICT product

(1) Defining the business requirements and processes
(analysis)
(2) Defining a functional specification (for what the
software will do)

; Development

Defining a technical specification (how the software will do it)
Designing a system (to meet the functional and technical
specifications)

Programming (writing the code to carry out the defined tasks)
Testing (checking that the system does what is intended)
De-bugging (identifying and correcting faults as they are found)

Accreditation

- .

Delivering the system (on hardware, to customers) _
Training (in both the processes that support the business Qual Ity

requirement and the systems that have been provided) AsSsurance

Support (to the users) _

Maintenance (of the system) and Audit




. ; : .. pcis 9
Determination of prlOrltleS

= Asset management approach
= Life cycle plans (typically up to 30 years)
= Multi year maintenance programmes (3 to 5 years)

= Most economical maintenance treatment that meets the
overall requirements

National reporting requirements
SCANNER functionality
Outstanding issues from the Ekins-Hawker report

Better use of existing research results
= SCANNER research
= Highways Agency research
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Components of a PMS
Pavement
Input = | Management = Output
System
Inventory
data : Data transfer
Information between
management systems
Condition (data
(survey) repository)
data
— Reporting
Decision
Other support
parameters (data analysis)




Development of the core RESS

specification

= Each component proposed for inclusion in the
core should be grounded in a firm rationale

* Distinguishing between:
* things that a good PMS should do
(the state of the art);

* things that all PMS need to do in the same way
(the common core);

» techniques that would benefit from research being
conducted centrally.
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Rationale for CO”SlStency

= Wherever the results have to be compared
between authorities, or combined across a wider
area.

= Wherever local authority officers are required to
justify their recommendations, decisions or
actions.

= Commercial and business efficiency. Local
authorities should not be prevented from
switching between service providers by artificial
constraints.
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Core business requirements

= Asset management

= National reporting

= Regional reporting
= E.g. benchmarking

= Data interfaces
* Input and output

* |Independent testing of performance
» Accommodate and process historic data
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Asset management

= Reporting current pavement condition
= Reporting changes in condition between years

= |dentifying current treatment needs and costs
= Predicting future treatment needsand costs

* |dentifying schemes and assembling
programmes

= Prioritising schemes
= By condition
= By whole life cost
» Reporting financial information (asset valuation)

= Scenario modelling and optimisation




National reporting pcis 9

= England
= National Indicators (classified roads - SCANNER)
» Local Indicators (unclassified roads — UKPMS CVI)
= NRMCS replacement (all road classes?)

= Wales
» National Strategic Indicators (classified roads — SCANNER)
= Core Indicator sets (unclassified roads

= Scotland
= Statutory Performance Indicator (all roads — SCANNER)

= Northern Ireland
» Residual life (trunk roads)
= UKPMS condition indices (CVI surveys)




: - - pPcis 9
National reporting requirements

need

= SCANNER
= UKPMS RCI Weighting set approach

= UKPMS CVI
= UKPMS automatic pass
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Current functional specification®<'=*

= Location referencing
» Loading and maintaining data

= Processing

= Automatic Pass

= Weighting Sets

= (Condition Projection)
= Reporting

= National reports

= UKPMS reports
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Findings pcis ®

= UKPMS is currently being used by many
local authorities for little other than the
calculation of national indicators

= A number of reasons, including:

* The automatic pass takes too long to run,
especially with SCANNER data

* The automatic pass is “too complicated” and

* It only produces “broad brush” suggested
treatments (by design)
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Our conclusions

Will have to REPLACE the automatic pass

= With something more suitable for analysing
large quantities of data (e.g. machine survey
data)

Also SIMPLIFY the way visual survey data
are processed

» So that there iIs a consistent approach to both
types of data
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Our conclusions

* Fundamental change is required

= Not simply a question of some minor
adjustments

» Substantial changes are needed

= Some elements should be retained,

* Either because they are a good way of
delivering the requirements

= Or to enable local highway authorities to
continue to use historic data and historic

methods
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Findings pcis ®

= Authorities say they require
accredited/audited systems

* To demonstrate best practice
(members, etc.)

= For assurance that systems and processing
are relevant to UK local roads

= For audit purposes
= For comparison with other authorities

(Current accreditation & audit continues to help
find & RESOLVE problems with Surveys &
UKPMS)




Our conclusions pcis 8

= Authorities require accredited/audited
systems

* To demonstrated best practice
(members, etc.)

= For assurance that systems and processing
are relevant to UK local roads

= For audit purposes

= NOT practical or financially viable to
accredit/audit several different systems
with different methods of data input,

processing, reporting, etc.




Getting value from data pcis 9

* Need consistent basic methods of
meeting local authority reguirements

* This implies some investment Iin
development & underpinning research

» Little value In starting renewal (or
replacement) of UKPMS unless there is
the commitment and resource to carry
the process through




Principles for the new specification et

= Flexible to evolve as requirements change

= Allows radical change to UKPMS within a
framework which evolves from the current
position

= Facilitates accreditation of other PMS where

these are able to provide the required
functionality

= Both the specification and the accreditation are
manageable to maintain

» Describes the requirements as outputs wherever
possible




]
Proposed approach pcis 9

* Modular approach
= Modular specification
* New accreditation, element by element

= Divide data from processes
= Data have to be consistent

= Determine which processes also have
to be consistent
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Standardised surveys pcis 9

= Maintain accredited visual surveys (CVI,
DVI, etc.)

= Without consistent input data, outputs from
analyses can never be consistent.

= Maintain accredited machine surveys
(SCANNER, Deflectograph/FWD,
SCRIM/Griptester)

= Without consistent input data, outputs from
analyses can never be consistent.
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Proposed approach to PMS
specification

= A modular framework
= Core modules
= Parameter modules
= Guidance modules

» PLUS a catalogue
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PrOposed core Sp@lelCﬂthn:

Modular framework

Catalogue of documents and files
= Controls the whole specification

Core modules (what has to be consistent)
= Specify processes AND
= Method of accreditation

Parameter modules
= Control processes

Guidance (what can vary between systems)
= Describe processes
= Not accredited




Proposed approach Rcis ®

= How does this relate to the existing
UKPMS?

* Initially outwardly similar, but with very
different basis

N\
N "éN
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What has to be consistent pcis 9§

and why

* Network and network referencing
= Section attributes

* Importing data
* Exporting data
= RCI processing and reporting

= Automatic pass processing (until
replaced)

= Financial Information/
Asset valuation calculations
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Review of UKPMS core
functionality

Development requirements
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ObjeCtiveS pcis 9

= UKPMS should evolve to a simpler, more
flexible and dynamic system, designhed to
adapt and change in a controlled way

= Incremental change, a smooth transition
without a break In service

= AFFORDABLE and

= ACHIEVABLE
= But development funding is the key
* There has to be commitment and support
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How road networks and data are

referenced
UKPMS based on “stand alone” sections

Machine survey data located using GPS

= |naccuracy of location referencing degrades the value
of SCANNER data

= Local authorities use GIS to view and analyse
results from PMS

= |dentify the technical issues and barriers

= |dentify the organisational and data
management issues

= Develop a functional specification for
geographic referencing of condition surveys




Data file formats Beise

= HMDIF designed for visual survey data

» Creates very long files when loading machine survey
data

» Loading to (some) UKPMS is very time consuming

= Need faster, simpler processes for loading
machine survey data

* No export file formats defined in UKPMS

* Need for basic, industry standard, file formats to
enable PMS to load to information systems:

= Financial, geographic, business management, etc.
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Treatment selection, scheme and

programme building

» Check validity of existing rules for SCANNER
data (and possibly also CVI data)

= Extend rules to include edge condition and
surface deterioration

= Develop rules for combining information from
machine and visual surveys

= Develop simple approaches to scheme building
from either (or both) machine survey data and
visual inspection data
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Deterioration modelling and Pt

condition projection

= How to model the future condition of either an
element of the network, or the whole of the
network, from current and past measurements
of condition, and

= What other data are required to enable reliable
predictions over the short, medium and longer
term (which might, for example, include
construction type, traffic levels and
maintenance history)




Whole life costing and RESS

life cycle analysis

* Requires information on current and future
treatment requirements and costs, as well as
the effect of changing pavement condition on
the extent and type of maintenance

* Develop a simple basic approach that would
enable local authorities to carry out whole life
costing and life cycle analysis, with functionality
enabling them to enter different assumptions
(based on local knowledge and experience) and
see how they would affect investment decisions
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Scenario modelling and

optimisation

* The ability to do “what if” modelling

* Working downwards from budget allocations to
prioritise expenditure according to predefined
criteria and calculate the effect on:

= the overall condition of the network in future
years (impairment of the asset), and

* the consequent requirements for investment in
maintenance (investment optimisation).
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Three stages of implementation pcis 9

= 2009/10
= Annual update (business as usual)

= 2009711
» Stage 1 — data and referencing

= 2009/12
= Stage 2 — treatments and budgets

= 2009/13

= Stage 3 — condition projection and scenario
modelling




Indicative timelines pcis 9
2008 | 2009 | 2010 | 2011 | 2012 2013
UKPMS functional
review >
Annual Update
2009 m—
Phase 1
Implementation >
Phase 2
Implementation ——
Phase 3
Implementation ——
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Review of UKPMS core
functionality

The costs of implementation




Estimating development costs Rci=9

= Difficult to estimate costs without having a
precise definition of:
= What is required AND

= How much is already available within the existing
systems (both UKPMS and other PMS) AND

= How much it would need to be altered to suit UK
conditions

= Following estimates are a “ball park” — as a
basis for subsequent cost benefit analysis
» They are NOT the final budget estimate
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Initial development cost estimates

Task Cost

SCANNER Accreditation, QA and Audit (extension) Funded
PCIS support contract Funded
Stage 1 Define modular framework ~ £250k
Stage 1 GIS and GPS network referencing ~ £75k
Stage 1 Import and export file formats ~ £75k
Stage 2 Treatment selection and scheme building ~£250k
Stage 3 Deterioration modelling and condition projection ~£200k
Stage 3 Whole life costing and life cycle analysis ~£200k
Stage 3 Scenario modelling and investment optimisation ~£200k

Total ~£1,250k

e




Where costs fall RS

= Developers will recover their costs from their
customers (mainly UK local authorities and
their service providers)

= Local authorities do not have the resources to
fund development (and any underpinning
research) individually

= But they benefit collectively from improvements
funded centrally, where these are designed to
meet local needs




Overall cost estimates BEis 9

Task Cost (3 years)
Central Local

?e(;,i\glrll\lslil)?n)Accreditation, QA and Audit ~ £500K ~ £300k

PCIS support contract ~ £1,000k

Stage 1 Development & Implementation ~ £400k ~ £1,075

Stage 2 Development & Implementation ~ £250k ~ £1,225

Stage 3 Development & Implementation ~ £600k ~ £1,325

Totals X £2,750 = £3,925k
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Review of UKPMS core
functionality

Outline business case
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ReCIL“rementS

Office of Government Commerce

= Strategic fit — the strategic case

= Options appraisal — the economic case

» Commercial aspects — the financial case

= Affordability — the financial case

= Achievability — the project management case




Existing expenditure on PCIS RESS

SCANNER surveys

= Total England, p.a., ~ £m 2.686

= Pro rata, UK, p.a., ~ £m 3.673
= CVI surveys (minimum)

» England, unclassified ~ £m 2.172
= UKPMS licences (estimate)

= England, local authorities ~ £m 1.000
= [Local authorities (guess)

= In house ~ £m 1.0

= Service providers ~ £m 2.0

Total recurrent expenditurer £m 8.85 (England)
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Pavement maintenance expendlture

* Precise figures are very hard to get

» Taking 75% of “structural” expenditure in
England (= £1,285 million p.a.)

= QOver nearly 300,000 km road length (= £4,300
per km p.a.)

= But expenditure is actually concentrated on a
very small percentage of the length (each year)




Benefits from a reliable PMS Pcis ®

= Assuming capital expenditure can be targeted
1% more “efficiently, effectively and
economically” than at present

* Annual saving (benefit) England = £m 12.85
= Scale up for rest of UK ~ £m 17.13

* [nvestment over four years ~ £m 6.38
= Return over 10 following years = £m 171.3
= Potential benefit / cost ratio = 27
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The aim for UKPMS pcis 9

Leaner, fitter, funded
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Discussion
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Thank you

Review of UKPMS core
functionality

Presented by Barry Cleave
oth July 2009
Tel: 01344 770164
Email: bcleave@trl.co.uk




