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Executive Summary
Bristol City Council is responsible for managing Bristol’s highways and local transport infrastructure with the
over-arching aim of keeping Bristol well-connected. It manages roads, footways, and cycleways and the
infrastructure that makes them safe and useable, such as lighting, signage, lines, safety fences and drainage. It
also manages bus stops and parking infrastructure. It manages Bristol’s road bridges and footbridges, and
highway structures such as some retaining walls.
This document is the first version of Bristol City Council’s Strategic Asset Management Plan (SAMP). The
purpose of the SAMP is to clarify asset management strategy and objectives in alignment with the Council’s
Transport Strategy and thereby ensure that the whole organisation is focused on achieving its organisational
outcomes by translating them into specific asset management plans.
This is the Council’s first SAMP and reflects the Council’s commitment to improving asset management
practices by alignment to ISO 55000 (Asset Management – Overview, Principles, Terminology) and
implementation of a process of continuous improvement.
Bristol City Council has defined the following overarching asset management commitments to support its
corporate strategy:


Organisation: Maintain clearly defined roles for asset management and associated responsibilities, both
for developing and stewarding the asset management system itself, and for managing assets in
accordance with the asset management system.



Decision-making: Ensure that the tools within the asset management information system (such as the
asset database) are consistent and compatible with each other.



Data: Ensure the right asset attributes and asset data are present in the asset database/s to support
lifecycle asset management, including prioritising investment to maximise value at lowest whole-life cost.

These overarching commitments are supported by a series of objectives specific to the transport asset types
which the Council is responsible for.
Bristol City Council recognises that this is their first SAMP and that it must deliver a roadmap of improvement
activities and initiatives to achieve good practice asset management. This document acknowledges current
performance, defines asset management objectives and defines the roadmap of asset management initiatives.
It will be reviewed and updated as required, at least once per year. It is a statement of the Council’s
commitment to asset management and is to be used to identify needs and opportunities and support a process
of continuous improvement.
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Important note about your document
This document has been prepared for the sole purpose of consultation within Bristol City Council on the basis of
information received from the Council. It is a draft for discussion and to elicit feedback.
This document has been prepared exclusively for Bristol City Council and no liability is accepted for any use or
reliance on it by third parties.
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2.

Version Control

This Strategic Asset Management Plan shall be reviewed and updated no less frequently than once per year, or
when one or more of the Council’s Corporate Strategy, Transport Strategy, or Transport Asset Management
Policy is updated.
The Transport Asset Strategy Manager is responsible for ensuring that the Strategic Asset Management Plan is
updated.
The next update is due no later than February 2020.
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3.

Introduction

3.1

Purpose and benefits

This Strategic Asset Management Plan (SAMP) sets out how Bristol City Council will manage its transport
assets to deliver its strategic transport outcomes.
This is the Council’s first SAMP and reflects the fact that it is embarking on its asset management journey and
that its asset management practice is in a period of transition. The Council acknowledges its current asset
management performance and opportunities and developing this SAMP is part of an iterative process aimed at
identifying and realising opportunity; better understanding the potential benefits of implementing whole-lifecycle
asset management and achieving commonality of purpose and a line of sight through the organisation.
The Council commits to the principles of good asset management, as defined in ISO 55000, and embedding a
process of continuous improvement into the organisation that will support a systematic, integrated, and holistic
approach to achieving asset management good practice.
For example, until recently the Council placed reliance upon having skilled and well-informed local managers
who were familiar with their ‘patch’ of the city, and who managed it in accordance with their local practice. In
response to budgetary pressures and the need for city-wide efficiencies and consistency, the Council moved
away from this approach, and is building new technological approaches for managing its assets that will capture
asset data and knowledge and thereby support a better understanding of the state of assets; what is spent on
them and how best to invest to generate maximum value.
This phase of the Council’s asset management journey began in 2014, with the introduction of the CONFIRM
database as a single platform for the Highway Maintenance department to manage its assets. The Council
continues to improve its corporate asset knowledge by populating the database, placing the data for entire asset
classes onto the platform. Over recent years the Council has implemented rigorous project management to lay
the foundation for active control of capital expenditure. It is building on its success in project controls with the
capital investment Quality Assurance (QA) Process, which will ensure that all capital expenditure is
demonstrably aligned with its outcomes. The QA Process will also enable the Council to identify opportunities
for cross-department efficiencies in new projects.
In summary, with the publication of this SAMP the Council is committing to a journey that will improve its asset
management in line with ISO 55000, for example by increasing its use of programming of maintenance activity
to reduce the impact of disruption on the city, where it is prudent to do so. It is also committing to a number of
actions to increase its asset knowledge, share information between departments, report on performance, and
optimise expenditure. Through these and subsequent actions the Council will deliver its transport strategy for
Bristol.

3.2

Asset management elements remaining to be addressed

This SAMP is a step on the Council’s journey to good asset management practice. To achieve alignment with
ISO 55000 expectations, at a minimum the following elements will need to be included in future iterations of the
SAMP:
1)

A shared approach to asset management across the entire Council, not just within Transport.

2)

External stakeholder analysis. This will enable engagement with external stakeholders to understand their
requirements, expectations and willingness to pay for transport services.

3)

The Council’s approach to risk.

4)

An assessment of current and future transport demand, how this will affect demand on the Council’s assets
and how the assets should be efficiently managed to meet forecast demand.

5)

The current health of the Council’s transport asset base.

6)

Performance indicators, targets, and forecasts.
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7)

Historic, current, and forecast budgets.

3.3

Stakeholders

3.3.1

Internal stakeholders

Jacobs embarked on a process of consultation during Winter 2018-19 which provided an opportunity for Council
stakeholders to engage on the Council’s asset management practices and objectives; current, planned and
aspirational changes to practice and opportunities for improving working practices across departments.
The first round of consultation comprised a series of interviews with asset managers and planners within the
Council. The draft Strategic Asset Management Plan was written based on the outcomes from this consultation.
The draft Strategic Asset Management Plan was consulted on more widely within the council, and the feedback
from this consultation was used to write the final Strategic Asset Management Plan (this document) for
publication.
Table 1 Stakeholders consulted during the development of this Strategic Asset Management Plan
Stakeholder

Role

Adam Crowther

Strategic City Transport Service Manager

Chris Dooley

Bridge and Highway Structures Manager

David Prosser

Engineering Design Manager

Ed Plowden

Head of Local and Sustainable Transport

Ian Johnson

Harbour Engineer

James Dowling

Local and Sustainable Transport (Traffic Restriction Orders)

John Roy

Group Manager (Transport Programme Team)

Mark Sperduty

Area Manager – Local and Sustainable Transport

Marvin Rees

City Mayor; Cabinet member for transport

Matt Barrett

Local and Sustainable Transport (Cycling Centre)

Nick Pates

Highways Maintenance Team Manager (reactive maintenance)

Patrick Goodey

Flood Risk Manager

Philip Belmont

Highway Officer

Philip Davies

Highway Maintenance Team Manager (planned maintenance)

Shaun Taylor

Group Manager – Highway Maintenance

Steve Bird

Local and Sustainable Transport (Bus shelters and iPoint contracts)

3.4

Asset management roadmap

The actions in this SAMP have been complied into the Asset Management Roadmap in Section 9 of this
document. Actions are cross-referenced to the roadmap using superscripted numbers, such as this: 1.
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4.

Scope

This Strategic Asset Management Plan applies to all Bristol City Council (BCC) transport assets including those
operated by third parties. It therefore has broad relevance and it shall be observed by all BCC employees,
agents and contractors.
Specifically, this Strategic Asset Management Plan shall be used by maintenance planners to develop specific
asset management plans. This will help ensure line-of-sight from the Corporate Strategy through to the work
that is carried out on Council assets.
The Cabinet member for transport will find the Council’s transport asset commitments here and may use this
document to help hold the Council’s management to account for transport performance.
The Strategic Asset Management Plan is also aimed at senior Council management, who make strategic
decisions which affect assets and asset management, and who need to demonstrate how Council objectives will
be met.

4.1

Alignment with other Bristol City Council documents and processes

This Strategic Asset Management Plan is part of a hierarchy of documents which define the management of
Bristol City Council’s transport assets. Together, they provide a line-of-sight from Council objectives to the
implementation of asset management plans on the assets.
The following diagram shows the linkage between this and the other documents in the hierarchy from the
corporate strategy to plans for individual assets.
Corporate Strategy

Strategic direction for the entire council
Transport Strategy

Transport service outcomes
Transport Policy

Transport key principles
Strategic Asset Management Plan

How the Council will manage its assets to deliver our objectives
Asset Maintenance Plans

Asset-specific instructions
Bristol City Council’s Corporate Strategy 2018-2023 sets the strategy for the entire council. The Bristol
Transport Strategy builds on this to provide transport service outcomes.
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The Council’s Transport Asset Management Policy (2018) sets out its priorities for management of transport
assets, based on the direction set by the Corporate Strategy.
This Strategic Asset Management Plan links the Council’s Transport Asset Management Policy and Bristol
Transport Strategy with the actions which it will take to deliver them. These actions are set out in detail within
asset-specific management plans, such as the Bristol Highways Maintenance Manual. Asset management
plans should be developed in accordance with the latest version of this document.
Once it goes live, the Council’s QA Process for capital projects will be an important enabler for its asset
management strategy. It will provide a formal process for planning and building capital schemes and will be a
key process for ensuring that new projects are aligned with Council objectives and will deliver value for
taxpayers. The QA Process ensures that all relevant stakeholders are consulted and facilitates crossdepartment working and efficiencies.
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5.

Principles and Objectives

Bristol City Council’s Strategic Asset Management Plan is aligned with the Bristol Transport Strategy. It
translates Council’s objectives and its outcomes for transport (below) into asset-related decisions, plans and
activities. The Council’s asset management practices will therefore deliver its outcomes for the transport
service. Actions are cross-referenced to the Asset Management Improvement Roadmap (Section 9) with
superscript numbers.

5.1

Transport outcomes

The following transport outcomes are reproduced from the Bristol Transport Strategy Consultation 2018.
Outcome #1: Efficient movement of traffic around the city, with increased resilience of the network and
minimised impacts of congestion and air pollution.
Outcome #2: On and off-street parking managed efficiently to encourage use of sustainable transport and tackle
congestion, while providing options that support the city’s 24-hour economy.
Outcome #3: Reduced excess lorry and van travel in the city (especially during peak hours), working with
industry to find cleaner alternatives for the movement of goods.
Outcome #4: Public transport to be visibly integrated, convenient and reliable to enable people to move around
the city in a more efficient way.
Outcome #5: Walking to be safe, pleasant, accessible and the first choice for local journeys and combined with
public transport for longer journeys.
Outcome #6: Cycling to be safe, simple, accessible and convenient, either as an option for the whole journey or
as part of a journey combined with public transport.
Outcome #7: A resilient, safe and well-maintained network to enable continuous movement of people and
goods, using smart technologies.
Outcome #8: More people making sustainable and healthy transport choices by improving engagement with
communities, schools and businesses.
Outcome #9: New developments to be innovative in their approach to prioritise sustainable transport options
and address the impact on the existing network.
Outcome #10: A city centre that is accessible by active and sustainable transport and attractive to live, work and
visit, enhancing its status as the foremost shopping and cultural centre in the South West.
Outcome #11: More efficient transport corridors to move the largest number of people in the space available.
Outcome #12: Supported and enhanced local centres and high streets, recognising that they provide key
services and facilities, and can also be transport corridors and destination points for visitors.
Outcome #13: Reduced impact of motorised traffic on local centres creating better public spaces that are more
accessible by walking, cycling and reliable public transport.
Outcome #14: Key facilities and services increasingly accessible to all citizens without the need to rely on a car.
Outcome #15: Safer places to live by working with citizens to design and deliver measures to improve
movement and liveability in our neighbourhoods.
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5.2

Overarching objectives

The Council commits to developing a framework to support asset management (a system) that is consistent with
the Institute of Asset Management’s conceptual model (Figure 1). The model illustrates the functions and
breadth of activities within an asset management system as a suite of six major functions, their interface with
others, and the critical role of asset management in delivering on the goals of the organisation’s strategic plan.
Figure 1 Institute of Asset Management Conceptual Model of an Asset Management System

The Council will develop this framework to support its asset management journey in accordance with the plan,
check, do, act principles of ISO 55000 (Figure 2).

13 of 40

Strategic Asset Management Plan

Figure 2 ISO 55000 Framework for Effective Asset Management

The Council recognises that to develop, sustain and improve its asset management system, it will need to
establish asset management as a co-ordinated activity within its organisation to realise value from its assets.
The Council will:


Maintain clearly defined roles for asset management and associated responsibilities, both for developing
and stewarding the asset management system itself, and for managing assets in accordance with the asset
management system; 2



Ensure that the tools within the asset management information system (such as the asset database) are
consistent and compatible with each other. 3



Ensure the right asset attributes and asset data are present in the asset database/s to support lifecycle
asset management, including prioritising investment to maximise value at lowest whole-life cost. 3

These overarching commitments are supported by a series of objectives specific to the transport asset types for
which the Council is responsible.

5.3

Performance measurement

This Strategic Asset Management Plan indicates which asset objectives support which transport outcomes. The
Council currently undertakes limited evaluation of its performance against its outcomes using its key
performance indicators for transport. The Council will ensure line-of-sight through the organisation to enable the
Cabinet to monitor its performance by:


Undertaking a review of its key performance indicators.4 The Council will ensure that each outcome is
measurable via one or more key performance indicator and that all key performance indicators contribute
to monitoring performance against its outcomes.



Identifying key metrics for its asset management practice, such as number of potholes repaired,
percentage of road network area renewed and reactive vs planned maintenance expenditure. These
metrics should all contribute towards an understanding of the effectiveness and efficiency of the Council’s
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asset management practice. The Council will make these available to the Cabinet at regular intervals to be
determined by the Cabinet.5
The Council plans to be able to provide performance reports to the Cabinet on a regular basis by [DATE].
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6.

Description of assets and services

The Council is responsible for managing Bristol’s highways and local transport infrastructure. It maintains roads,
footways, and cycleways and the infrastructure that makes them safe and useable, such as lighting, signage,
lines, safety fences and drainage. It also maintains bus stops and parking infrastructure. It maintains Bristol’s
road bridges and footbridges, and highway structures such as retaining walls.
The geographical extent of the Council’s asset management responsibilities is shown in Figure 3.
Figure 3 Map of Bristol City Council's area of responsibility

Within this area, the Council manages the following assets:




6231 roads, with approximate lengths as follows:
Class

Length (km)

A Roads

95

B Roads

56

C Roads

73

Unclassified

900

Pedestrianised

2

Total

1126

5993 footways;
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544 bridges and highway structures, including vehicular and pedestrian bridges, culverts, tunnels,
underpasses and subways;



580 retaining walls;



45430 highway gullies;



36886 street lighting columns;



2237 illuminated bollards;



At least 7637 highway signs;



10448 traffic signals; and



891 highway verges.

Responsibility for assets within the Council is allocated as shown in Table 2.
Table 2 Allocation of asset management responsibilities within Bristol City Council
Asset type

Planning

Design and
construction

Routine
maintenance

Capital
maintenance,
replacement and
decommissioning

Pavements (carriageway and
footway)

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Paved cycle paths other than in
parks

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Unpaved cycle paths other than in [Need
parks
information]

Engineering
Design Team

Unallocated

Unallocated

Cycle paths in parks

Parks and
Green Spaces

Engineering
Design Team

Parks and Green
Spaces

Parks and Green
Spaces

Pedestrian street crossings

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Bridges other than at Bristol
Harbour

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Bridges at Bristol Harbour

[Need
information]

Engineering
Design Team

Harbour
Management

Highway
Maintenance

Highway structures

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Retaining walls supporting
highway assets

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Retaining walls supporting
Harbour assets

[Need
information]

Engineering
Design Team

Harbour
Management

Harbour
Management

Street lighting

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Traffic signals

[Need
information]

[Need
information]

[Need
information]

[Need
information]

Street furniture (lit and unlit)

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Car park structures

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance
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Asset type

Planning

Design and
construction

Routine
maintenance

Capital
maintenance,
replacement and
decommissioning

Highway structures

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Highway drainage

[Need
information]

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

Bus stops

Local and
Sustainable
Transport

Engineering
Design Team

Highway
Maintenance

Local and
Sustainable
Transport

High-friction surfaces

Various

Engineering
Design Team

Local and
Sustainable
Transport

Local and
Sustainable
Transport

Road signs – physical assets

[Need
information]

Engineering
Design Team

Highway
Maintenance

Local and
Sustainable
Transport

Road signs – information carried
by signs

[Need
information]

Engineering
Design Team

Local and
Sustainable
Transport

Local and
Sustainable
Transport

Road safety cameras

Local and
Sustainable
Transport

Engineering
Design Team

Local and
Sustainable
Transport

Local and
Sustainable
Transport

Hire bicycles

Local and
Sustainable
Transport

Engineering
Design Team

Local and
Sustainable
Transport

Local and
Sustainable
Transport

Asphalt areas of Bristol Harbour

Harbour
Management

Engineering
Design Team

Highway
Maintenance

Highway
Maintenance

MetroBus assets within Bristol
area

[Need
information]

Engineering
Design Team

[Need
information]

[Need
information]

MetroBus assets outside of Bristol [Need
area
information]

North Somerset or South Gloucestershire Local
Authority
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7.

External and Internal Opportunities and Constraints

7.1

Budget constraints

Bristol City Council’s transport maintenance expenditure is constrained by council tax revenue. This means that
as the Council faces increasing budgetary pressure due to social and demographic changes, its transport
maintenance budget is also put under pressure.
Capital transport works such as road layout improvements are almost entirely funded by central government via
the Department for Transport (DfT). The DfT provides the Council with five-yearly indicative funding levels
through the Highway Maintenance Efficiency Programme, which allows the Council to plan five years of works
at once and build efficiency and service levels into its programme of works. The next indicative funding level will
be released in April 2019 for financial years 2020-21 to 2024-2025. By April 2020 the Council plans to have
developed an integrated programme of works for the period.

7.2

Asset database and scheduling system

The Council’s asset database and works scheduling platform, CONFIRM, is used by the Transport Maintenance
department for carriageway, footway, and street lighting assets. The Council’s strategy is to extend the use of
this asset management IT system by including more assets within it, increasing the quality of data, and using it
to schedule a greater proportion of works.
In 2020, the contract for CONFIRM will expire. During 2019 the suitability of the asset management IT system
will be re-evaluated in preparation for updating, renewing, or changing the system in 2020.3 This will present an
opportunity to move more quickly towards the use of a single asset management IT system for all transport
assets, which will facilitate cross-departmental working and programming of works.
The Council will extend the use of the CONFIRM database to all record all new transport assets from when the
QA Process is implemented on [DATE].6 Existing transport asset data is in the process of being placed onto
CONFIRM.
The Council will review the capabilities of its current asset management IT system. It will ensure that the asset
management IT system from 2020 is capable of providing a single source of asset data such as location,
condition, and asset-specific information such as signage contents, as-built drawings, and pipe depths; as well
as supporting the Council’s strategy to enable whole-life costing, management of risk, prioritisation, and
optimisation of asset management. 3

7.3

Asset data held by the Engineering Design Team

The Engineering Design Team holds as-built asset data on a large number of assets. It also creates as-built
asset data for newly commissioned assets. The Council will develop a protocol by [DATE] to have this imported
into the CONFIRM asset database to facilitate ongoing maintenance and future works. 7

7.4

Demand for transport services

Analysis of current and predicted demand for transport services has not been carried out. However, it is
apparent that demand for transport is likely to increase over the medium term due to increasing population. The
Council’s Corporate Strategy sets out the objective to build 2,000 new homes in Bristol each year from 2020,
and predicts a population increase of over 100,000 in the next 25 years. At the same time, the Council has
committed to improving physical and geographical connectivity.
Council data shows that total vehicle kilometres on Bristol’s roads has been on an increasing trend through the
middle of the decade (Figure 4).
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Figure 4 Total vehicle kilometres on Bristol Council-managed roads

However, an increase in traffic over all does not necessarily imply an increase in peak traffic levels. Peak traffic
flows (7 am – 10 am) to the city centre have declined 9% since 2003/04.
Demand for cycling in the city is on an increasing trend, as shown in Figure 5, indicating the increasing
importance of the cycle network to Bristol’s connectedness.
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Figure 5 Number of cycle trips relative to 2008/09

To align with the principles of ISO 55000 and enable asset management objectives to support future demand,
an analysis of current and predicted demand for transport services should be carried out to inform the Council’s
strategy. 8
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8.

Asset Management Practice

8.1

Asset management system strategy

The Council acknowledges that good asset management is characterised by whole-life costing; monetised
valuation of financial and non-financial costs, benefits, and risks; lifecycle management; the ability to optimise
trade-offs between options; and equitable sharing of expenditure between departments. The Council is moving
towards the ability to complete whole-life costing for new schemes through its QA Process, and to optimise
capital and maintenance works though a five-year programming system. It will continue to move towards asset
management good practice through successive iterations of this SAMP and development of its asset
management system.
8.1.1

Framework for asset planning, construction and commissioning

The QA Process will align asset management between departments during the design and construction stages
of the asset lifecycle. The QA Process is a gateway process for ensuring that internal and external stakeholders
have an input into the development of designs for all capital projects. It will be used to ensure that the whole-life
cost, carbon footprint, and social benefits of a proposed asset are acceptable.
The QA Process will support the Council’s Transport Strategy by allowing prioritisation, programming and
optimisation across a portfolio of projects based on the benefits they are expected to deliver. The Council will
use the five-year indicative funding information supplied by the Department for Transport via the Highway
Maintenance Efficiency Programme to programme its capital works over the financial years 2020-21 to 2024-25.
The QA Process will ensure asset handover to the correct department for operation and maintenance, and the
inclusion of baseline asset data in the asset management IT system.
The QA Process is under development and will go live on [DATE]. 6
8.1.2

Framework for maintenance and operation

For the Council’s highest risk and most expensive to maintain assets, the framework for operation and
maintenance will align maintenance activity to the Transport Strategy using a programme management and
optimisation approach. The priority assets for this approach are carriageways and structures.
The Council will develop its capability to:


Schedule works to minimise disruption.



Maintain all its assets in a safe condition.



Prioritise non-safety-critical work to achieve an optimal balance between whole-life cost and service level.

To develop these capabilities, the Council will:


Improve the detail, accuracy, coverage, and age of asset data.



Develop lifecycle condition and cost models for important assets.



Develop service impact and failure consequence models for the most important assets.

Further detail on these objectives is contained in Sections 8.2 and 8.3.
8.1.3

Asset data framework – asset commissioning and operation

The Council will take a proportionate approach to obtaining and maintaining asset data. It will focus on obtaining
asset data where there are clear safety need or cost benefits to doing so. At present, this means updating data
on:


Carriageway condition;
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Street light and illuminated street furniture condition and type;



Condition of bridges; and



Condition of retaining walls.

The Council will develop, by [DATE], a data strategy to identify and commit to further data collection and
storage actions. 9
Where the Council has readily-available asset data, such as is created by the Engineering Design Team, it will
update its records as part of asset handover from design, construction and commissioning to operation. The
Engineering Design Team and the Strategic Transport department will agree a protocol for as-built data.7 The
protocol will define how information created by the Engineering Design Team will be imported into the asset
database. It will include the data type, content, and format; checking responsibilities; frequency of provision of
data; and responsibilities and procedures for uploading the data to CONFIRM.
The data protocol will define actions and storage locations for asset data that cannot be stored in CONFIRM, to
ensure that data such as site surveys and as-built drawings are not lost but remain available for future use
indefinitely. Once the data protocol is agreed, The Engineering Design Team and the Strategic Transport team
will examine whether and how historic as-built data can be stored to maximise its availability to both teams. 10
By the time the QA Process goes live, the Engineering Design Team, Highway Maintenance team, Local and
Sustainable Transport team, and Strategic Transport team will agree a data protocol for signage information.
This will include how the location and contents of signs will be recorded to make them accessible to all three
departments. 11

8.2

Carriageway pavement strategy

This strategy will contribute to delivery of outcomes 1, 6, 7, 9, 11 and 15.
The carriageway pavement is the Council’s most important transport asset. It supports the function of all other
transport assets, is the largest transport asset, and requires the greatest expenditure to maintain.
The Council operates a programme of planned surface dressing to protect the integrity of the carriageway
surface. Planned carriageway maintenance is prioritised by scoring the road by area needing structural repairs,
area cracked, number of pothole repairs, number of public complains, number of councillor complaints, road
hierarchy, traffic density, and local use.
The rate at which planned surface dressing is undertaken is constrained by funding and the availability of skilled
labour. The Council estimates that surface dressing is undertaken on average once every 12 to 15 years. This
is thought insufficient to maintain surface integrity. The rate of pothole reporting is increasing year by year and
the proportion of planned maintenance funding being spent on pre-patching the road surface before surface
dressing is increasing and was above 50% for the first time in 2017-18.
This is a concern, because it indicates that the Council’s ability to undertake preventative maintenance is
diminishing. Once the carriageway surface deteriorates sufficiently to permit structural damage, it is several
times more expensive to restore the carriageway to good condition.
8.2.1

Maintenance strategy

Asset management objectives:


To minimise maintenance expenditure and disruption by maintaining the carriageway in a safe
condition.



To minimise disruption by co-ordinating works to the carriageway where appropriate.

This will contribute to delivery of outcomes 1, 6, 7, 11 and 15.
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The Council recognises that if the carriageway deteriorates beyond a certain point, the expenditure required to
maintain it rapidly increases. To validate and deliver on this objective, the Council is working to improve its
carriageway condition data and developing lifecycle models of the carriageway.
The condition is measured by monitoring the number of potholes reported in the city. Condition monitoring
needs to be accurate to help fulfil this objective,
The Council’s strategy is to move to a system where planned maintenance is programmed with works
scheduled by other departments to minimise disruption and make more effective decisions on when to
intervene, instead of programming solely based on lowest maintenance expenditure. Both of these factors are
important, in that a deteriorating condition will result both in additional expenditure and in increased disruption.
The Council will resolve this potential conflict by developing a decision-making tool to decide when works will be
scheduled together and when they will not to minimise the total cost and disruption by making effective
decisions around the timing of works. The will be agreed between the Highway Maintenance and Strategic
Transport departments. 12
This means that to support its aspiration to optimise planned maintenance to reduce congestion and maintain a
steady carriageway condition, the Council will need to obtain additional investment for highway maintenance.
Where Highway Maintenance can demonstrate benefits to other departments, funding of these works could be
shared with them.
The Council will also seek to better understand carriageway condition and to model carriageway deterioration,
so that it can target investment more efficiently.
The Council undertakes responsive maintenance on the basis of defects identified by highway inspectors and
public reports and complaints. These are prioritised by the type of road and the severity of the defect. The
Council does not plan to change its approach to reactive maintenance.
The Council will publish a Highway Maintenance Manual by [DATE]. 13
8.2.2

Condition monitoring strategy

Asset management objective: to identify the most cost-effective technologies for monitoring asset
condition, to inform investment decision-making.
This will contribute to delivery of outcomes 7 and 9.
The Council monitors the condition of the carriageway using the rate of pothole reports, data from SCANNER,
and data from SCRIM.
SCANNER is a vehicle-mounted technology which measures the alignment and variation of the road surface.
The Council has found indications that SCANNER data is not suitable for planning maintenance of large parts of
Bristol’s road network. Work is ongoing to evaluate results.
SCRIM is a vehicle-mounted technology which measures the skid resistance of the road surface. This data is
collected and held by the Local and Sustainable Transport department and paid for from the Highway
Maintenance budget. This data is not currently used to plan maintenance activity, and the Council will review
the collection and use of this data by [DATE]. 14
To provide enhanced condition data on the carriageway, the Council has undertaken a pilot of an innovative
optical condition assessment technology, which could become its primary condition assessment technique. The
technology involves photographing the street in high definition at regular short intervals and using an analysis
centre to identify features and defects. The Council is analysing the results of the pilot. Following this the
Council will complete a cost-benefit analysis of the technology by [DATE] to decide whether to continue with
annual inspections using this technology from 2019. 14
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If the Council continues with this optical inspection technology, it will investigate the costs and benefits of
scheduling optical inspections at varying frequencies for different road types and classifications. It will use the
results to prioritise inspections to focus effort on the roads most likely to require inspection and subsequent
maintenance work. 14
8.2.3

Deterioration modelling

Asset management objective: to develop effective deterioration and service impact models to help
forecast future asset health.
This will contribute to delivery of outcomes 7 and 9.
By [DATE], the Council will develop deterioration models of the carriageway to undertake strategic modelling. 15
One option the Council will explore is a Markov chain model to model the rate at which the network deteriorates
from one condition to the next. This will be linked to a financial model to show how changes in investment levels
are likely to affect future expenditure to maintain the carriageway. This will help senior decision makers to set
maintenance budgets and understanding the longer-term implications of budget levels.
The Council will investigate the costs and benefits of developing a service impact model to show how
deterioration in condition is likely to affect transport outcomes. This would be useful for senior decision makers
in deciding what is an acceptable level of investment to meet Council outcomes, and what the effects of
changes in budget could be on service levels. The Council will decide whether to proceed with service impact
modelling by [DATE]. 16

8.3

Bridges and structures strategy

Asset management objectives:


To improve the information available on asset status and condition.



To identify and manage the risk presented by bridges and structures.



To formalise the department’s relationships with other bridge and highway structure owners and
share inspection information.



To implement a streamlined process for stakeholder engagement.

This strategy will contribute to delivery of outcomes 1, 5 and 7.
Bridges and structures are the Council’s highest-risk assets, and present particular difficulties in their
management as they are built to many different designs, with varying quality of as-built drawings and
information. Many of them are difficult to maintain due to their location, such as retaining walls along the Avon,
or their use pattern, such as the city centre bridges over the Floating Harbour.
The Council is consolidating its structure asset information, which it uses to prioritise maintenance,
refurbishment, and demolition activity over 1, 5 and 10-year planning periods. Activity is prioritised based on risk
factors such as the type of structure, its method of construction, its location, and the services which depend
upon it. Monetised risk and social benefits are used to develop business cases for works.
The Council will meet its objectives for bridges and structures by:


Consolidating and expanding its asset type, condition, and ownership data to get reliable element-byelement information on its asset base. This is an ongoing workstream. 17



Using the results of biannual statutory general inspections to model the rate of deterioration of structures
and enhance its predictive maintenance capability. 18



Including major outfalls within the programme of biannual inspections. 19



Programming the six-yearly cycle of principal inspections of structures by risk, and using the outputs from
these inspections to programme further works. 20
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Transferring bridges and structures currently owned by the Harbour to the Transport department, to reflect
how maintenance is undertaken in practice. This will be complete by [DATE] once inspection and lifecycle
modelling of these assets is completed. Changes to ownership within the Council will be made with
consideration of the internal budget implications. 21



Streamlining its stakeholder consultation process to provide project stage gates to lock down stakeholder
inputs and expedite the development of business cases. This will commence by [DATE]. 22



Utilising the outputs from the Approval in Principle process to enhance its understanding of assets. This will
commence by [DATE]. 23



Recommence monitoring of the Avon Gorge rock face annually to identify and manage risks. A risk
assessment to support the business case for this will be completed by [DATE]. 24



Ensuring that asset management good practice is included in the professional development plans of
relevant personnel. 25



Establishing formalised channels of communications with other departments to identify opportunities for
efficiency such as shared projects and to identify possible additional funding. 26

8.4

Line and road stud strategy

Asset management objective: to maintain lines and road studs to support road safety.
This strategy will contribute to delivery of outcomes 1, 2, 5, 6, 10, 11, 13 and 15.
Carriageway markings are present almost everywhere on the road network. They communicate information to
drivers, pedestrians, and cyclists. Due to the low value of individual lines and road studs relative to the cost to
maintain detailed data on them, the Council does not keep a database of these assets and does not intend to.
When the Highway Maintenance department undertakes maintenance on the carriageway, it uses an informal
process to elicit requests for changes to road markings from other departments in the council. Where no
changes are requested, it replaces lines and road studs like for line. The Council will determine whether there is
a case for formalising this process by [DATE]. 26
The Council maintains lines and road studs reactively based on reports from its highway inspectors and the
public. It prioritises replacement of damaged markings which could pose a safety issue, for example at
crossings and schools. It does not plan to change its strategy.

8.5

Cycle path strategy

Asset management objectives:


To maintain cycle paths in a safe condition.



To integrate cycle network asset management decision-making with highways decision-making to
minimise disruption to cyclists.

This strategy will contribute to delivery of outcomes 1, 6 and 7
Cycle paths provide segregated and unsegregated routes for cyclists, with improved safety over shared
carriageways between cars and cycles.
The Council’s strategy for paved cycle paths is to maintain a steady asset condition. As cycle demand
increases, the connections provided by cycle paths will become increasingly important. The Council will manage
its cycle paths to minimise disruption to the network, and ensure that signage and markings provide adequate
direction to cyclists.
When the Council develops its cycle path management strategy, it will evaluate whether the following actions
could help it to reach its outcomes: 27
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1)

Valuing the disruption experienced by cyclists and using this as part of the cost/benefit analysis for works.

2)

Using programme management for the Highway Maintenance department to liaise with the Local and
Sustainable Transport department to identify opportunities to improve the cycling environment as
maintenance activities are carried out.

3)

Minimising disruption through use of cycle-friendly detours.

4)

Test signage completeness for main cycle routes and use the results to plan improvements to signage.

8.6

Footway pavements strategy

Asset management objective: to maintain footway pavements in a safe condition.
This strategy will contribute to delivery of outcomes 1, 5 and 7.
Footways enable safe pedestrian movement throughout the city.
The Councils’ strategy is to maintain a steady footway surface condition. It coats asphalt pavements with a
bituminous emulsion once every 12 years to maintain surface integrity. It does not undertake planned structural
maintenance to modular pavements.
The Council inspects footways at regular intervals from one month to one year depending on their use.
The Council undertakes high-level monitoring of city-wide footway condition using pothole repair rates.
Reactive maintenance is prioritised by the danger that a defect could pose to the public based on key
parameters including road hierarchy, use, defect parameters and defect locations.

8.7

Street lighting and illuminated street furniture strategy

Asset management objective: to maintain street lighting and illuminated street furniture to support road
and footway safety.
This strategy will contribute to delivery of outcomes 1 and 7.
Street lights enhance safety for all road and footway users at night.
Street lighting and illuminated street furniture are maintained reactively based on reports from the public and
Council inspectors. Council data shows that the time taken to repair street lights has generally been increasing
over recent years (Figure 6), and this strategy will help to address this challenge.
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Figure 6 Average time taken to repair Council street light (days)

The Council’s strategy is to:


Undertake a programme of safety and condition assessment on the entire street lighting and illuminated
street furniture asset portfolio. This will be complete by April 2022. 28



Upgrade the quality and coverage of its asset data. This is being done at the same time as the inspection
programme.



Replace all remaining ‘yellow’ sodium lamps with LEDs as they fail.



Implement a communications management system to monitor street lighting assets remotely and allow
remote control of lighting levels to save electricity and reduce light pollution. 29

8.8

Signage asset strategy

Asset management objective: to ensure signage is relevant, legible, and complete.
This strategy will contribute to delivery of outcomes 1, 2, 4, 5 and 6.
Bristol’s road signage provides information on local and advanced wayfinding, parking, tourist and local
information, cycle and pedestrian routes, and traffic enforcement. It is essential for the safe and efficiency
operation of the transport network.
Routine maintenance of the physical sign asset is undertaken on a reactive basis by the Highway Maintenance
department.
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The integrity of the information on signs is managed on an ad-hoc basis. This has allowed a gradual divergence
between the information that should be displayed on signage and the information that is actually displayed. This
is particularly evident with traffic restriction orders and advanced wayfinding signs.
Asset data is available on the position of signs and the information they carry, but this information is held in pdf,
AutoCAD, paper, and other relatively inaccessible formats. The Council has no asset database for signage
assets.
The Council will evaluate, by [DATE], the scale of the divergence in signage, its current management practice,
and the actions it will take. It will write this into a plan for signage.30 The action it could take includes:


Development of a signage database; or a signage data type in the Council’s asset management platform
CONFIRM, and a process to update this every time a signage request or change is made.



Investigation of whether the optical road network survey completed in 2018 can provide signage data.



A project to align traffic restriction order signage with the traffic restriction orders the Council has.



Identification of advanced destinations and the best routes, and update of signage. This will contribute to
the resilience of Bristol’s transport network in the event of a failure of the GPS system or mobile network.



Identification and update of signage for tourist destination, cycle routes, and footpaths.

8.9

Street furniture strategy

Asset management objective: to maintain street furniture in a safe condition.
This strategy will contribute to delivery of outcomes 1, 5 and 6.
Street furniture includes assets such as safety barriers, bollards, and hand rails. These contribute to the safety
of the city.
Street furniture, such as bollards, safety fences, and street tree borders, are maintained reactively based on
reports from the public and Council inspectors. Reported defects are prioritised according to the risk they pose
to safety. The Council does not undertake routine maintenance other than inspections. It does not plan to
change this strategy.

8.10

Highway drainage strategy

Asset management objective: to maintain high gully availability at minimum whole-life cost and risk.
This strategy will contribute to delivery of outcomes 1, 6 and 7
Road gullies and the pipes that connect them to the city drainage keep the roads safe and drained during wet
weather.
Most of the Council’s road gullies are in the carriageway, so cleaning them can cause disruption and presents a
risk to workers, as well as being a cost to the council. The Council’s strategy is to minimise the number of visits
made to road gullies by targeting cleaning based on condition so that all gully pots are cleaned when they are
close to being full of grit.
At present, road gullies are inspected approximately every 18 months and the level of sediment is recorded.
Cleaning of road gullies is based on the sediment level in the gully pot. The Council is building a record of
sediment levels across all of its gully pots which is allowing it to move to a planned maintenance approach
based on the modelled rate of sedimentation in each pot. It is also positioning several hundred gully sensors in
strategic locations to alert it to when groups of gullies need to be cleaned. These will be positioned to minimise
the number of visits which need to be made to gullies in dangerous locations such as high-speed roads. This
will be complete by [DATE]. 31
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To maintain the integrity of data on these assets, by [DATE] the Council will ensure that as-built data on new
gullies, including depth of pot and downstream connection, are received from the Engineering Design Team and
entered into CONFIRM.7 Where possible, automation will be used to obtain archived as-built gully data. 10

8.11

Bus stop infrastructure strategy

Asset management objective: to maintain bus stop infrastructure in a safe condition with high
availability.
This strategy will contribute to delivery of outcomes 1, 4, 7, 9, 10, 11, 13, 14 and 15.
Bus stop infrastructure, such as shelters, realtime display boards, signs, and bus stop surfaces, enables the
movement of people by public transport.
Bus stop infrastructure is planned by the Local and Sustainable Transport department. Maintenance is divided
between Local and Sustainable Transport and Highway Maintenance. Routine maintenance is generally done
by Highway Maintenance and capital maintenance is generally done by Local and Sustainable Transport.
The Council’s strategy is to continue reactive maintenance to these assets. However, by [DATE] it will
evaluate: 32


Whether prioritisation of maintenance could be adjusted to provide service which is better aligned to the
transport outcomes, including how asset condition affects perceptions of public transport in Bristol, and
how this affects key performance indicators;



Whether the Council can use punctuality information from real-time display boards to evaluate the
effectiveness of its asset management for its other assets such as bus lanes and parking restriction
signage;



Whether there is a case for planned maintenance or increased inspections of bus stop infrastructure; and



How the Council can improve communications between Local and Sustainable Transport and Highway
Maintenance to provide clear maintenance responsibilities and actions, including the possibility of using
CONFIRM to register Local and Sustainable Transport assets and manage works to them.

8.12

High-friction surface strategy

Asset management objectives:


To consistently evaluate the costs and benefits of high-friction surfaces and install them only
where cost beneficial.



To agree an equitable cross-department funding arrangement for maintenance of high-friction
surfaces.



To apply lowest whole-life cost approaches to installing and maintaining high-friction surfaces.

This strategy will contribute to delivery of outcomes 5, 6 and 7.
High-friction surfaces are used to provide safety, aesthetic, and other benefits to road users.
High-friction surfaces are currently installed by multiple departments and maintained by Highway Maintenance.
This has led to a situation where installations are made with minimal consideration and provision for the ongoing
cost of maintenance, and the area of high-friction surfaces continues to increase. However, high-friction
surfaces are particularly expensive to maintain, costing over 20 times as much as the same area of standard
asphalt surface to maintain. Due to the very high cost of maintaining these surfaces, it is not always possible to
maintain them or to reinstall them after carriageway surface dressing, but the criteria for ongoing maintenance
of these surfaces are not formally agreed.
By [DATE], the Council will:
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Develop a high-friction surfaces policy to specify where high-friction and coloured surfaces may be installed
and where and when they shall be maintained. 33



Develop a specification for high-friction surface installations to ensure that the Council installs assets with
the lowest whole-life cost. 34



Agree a budget strategy for the maintenance of high-friction surfaces. This could include a cap on the total
area of high-friction surfaces, stringent requirements for installation of high-friction surfaces to limit the total
area, a funding mechanism between departments installing and maintaining the surfaces, and/or seeking
additional funding for these surfaces. 35



Begin to record new and maintained high-friction surfaces in CONFIRM to monitor the stock of high-friction
surfaces and their age, to enable future maintenance to be carried out in a planned, efficient manner and to
enable benchmarking of asset life against other local authorities and supplier expectations. 36

8.13

Bus lane strategy

Asset management objective: to maintain bus lanes
This strategy will contribute to delivery of outcomes 1, 4, 10, 11, 13 and 14.
Bus lanes are planned by Local and Sustainable Transport and maintained reactively by Highway Maintenance
in accordance with the Council’s strategies for road markings and high-friction surfaces. The Council does not
intend to change its asset management strategy for bus lanes as they are currently bundled with road markings.

8.14

Cycle hire infrastructure strategy

The Local and Sustainable Transport department is responsible for cycle hire infrastructure and hire cycles. It
also maintains unpaved cycled paths on a reactive basis.
By [DATE], the Council will develop a strategy for managing these assets. 37

8.15

Safety camera network and sundry assets

The safety camera network is managed by the Local and Sustainable Transport department and is subject to its
own legally-mandated operation and maintenance practice.

8.16

Sundry transport assets

Miscellaneous assets such as crossing attendant uniforms, mobile safety cameras, car seats, and inspection
equipment are managed in accordance with operational needs.
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9.

Asset Management Improvement Roadmap

This Strategic Asset Management Plan declares the Council’s commitment to the following actions.
Ref

Start date

Completion
Deadline

Action

Owner

1

Review and revise SAMP.

Razvan
Constantinescu

2

Define roles for managing and
development of asset management
system.

TMT

3

Undertake consultation in advance of
retendering of CONFIRM system to
ensure the future asset management
IT system supports the Council’s
asset management strategy. This will
feed into the data strategy (action 9)

Razvan
Constantinescu

Selected subtasks

Date of knowing the BCC impact

1. Identify stakeholders. This will
primarily be current and possible
future users of CONFIRM, i.e. all
individuals and teams who are
involved in asset management
activities.

4.

2. Consult with stakeholders to
determine current and future user
requirements.
3. Write software requirements
specification. Use this for retendering.
4

Review transport key performance
indicators to ensure asset
management performance monitoring
supports transport strategy
performance monitoring.

Razvan
Constantinescu

5

Prepare for and commence transport
asset management reporting to

Razvan
Constantinescu

1. Identify gaps in ability to monitor
performance against transport
strategic objectives.
2. Establish targets and monitoring
processes for objectives which do not
have coverage. Complete impact
assessment on effort and complexity
of monitoring,
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Ref

Start date

Completion
Deadline

Action

Owner

Selected subtasks

Date of knowing the BCC impact

Cabinet.
6

Complete: Commission QA process.
All new capital projects to go through
QA process.

Razvan
Constantinescu

7

Agree data protocol for as-built data
to go into CONFIRM.

Razvan
Constantinescu

1. Plan types of as-built data to be
retained, retention policy and access
policy (should be part of data
strategy).
2. Ensure CONFIRM capability to retain
this data.
3. Agree data format and
procedure/system to capture this
data.

4.

8

Analyse current and predicted
demand for transport to inform policy
to deliver transport strategy.

Ed Plowden

1. Agree measures to assess progress
against transport strategy.
2. Model current and ‘do-nothing’
forecast demand for transport by
type.
3. Evaluate proposed actions
(maintenance, capital investment) by
their forecast effects on transport
performance.

4.

9

Develop asset data strategy.

Razvan
Constantinescu

1. Identify and prioritise Council needs
for asset data for maintenance,
operation, planning and performance
monitoring.
2. Identify current data available and
gaps in availability, including
accessibility, age, reliability and
format of data.

4.
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Ref

Start date

Completion
Deadline

Action

Owner

Selected subtasks

3. Plan strategy to address
shortcomings based on data
priorities. Link to action 3, ensure
asset IT system supports asset
management objectives and
requirements.
10

Determine how pre-existing as-built
data can be imported into CONFIRM.
Depends upon action 7, agree data
protocol.

Razvan
Constantinescu

11

Agree data protocol for signage
information. This should link to the
signage plan (action 30) and data
strategy (action 9).

Razvan
Constantinescu

12

Develop decision-making policy/tool
to decide when works will be
scheduled together.

Nick Pates

13

Publish Highway Maintenance
manual.

Nick Pates

14

Agree future carriageway inspection
strategy, technologies, and
programme.

Shaun Taylor

15

Develop deterioration models for the
carriageway.

Shaun Taylor

16

Evaluate costs and benefits of service
impact modelling for maintenance
prioritisation.

Shaun Taylor

17

Complete consolidation of existing
structures asset data and perform gap

Chris Dooley
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Ref

Start date

Completion
Deadline

Action

Owner

Selected subtasks

analysis to inform remedial
inspections. Should contribute to
action 9, develop asset data strategy.
18

Create framework to use results of
biannual general inspections to model
deterioration of structures and predict
maintenance requirements.

Chris Dooley

19

Obtain budget for major outfall
inspection and commence biannual
inspections.

Chris Dooley

20

Create framework to schedule
principal inspections by risk and
statutory requirements.

Chris Dooley

21

Investigate possibility of transferring
ownership of bridges and structures
from Harbour to Transport. A wider
review of asset ownership could also
be considered.

Chris Dooley

22

Improve business case development
process by streamlining stakeholder
consultation process. This could link
to the QA process.

Chris Dooley

23

Create framework and assign
responsibilities to retain outputs from
Approval in Principal process within
asset management IT system.

Chris Dooley

24

Recommence monitoring of the Avon
Gorge rockface.

Chris Dooley

25

Include asset management good

Razvan
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Ref

Start date

Completion
Deadline

Action

Owner

practice in the professional
development of relevant personnel.

Constantinescu

26

Establish formal, regular lines of
communication between departments
to identify opportunities for efficiency
such as shared projects. Should link
to action 12, policy/tool for to decide
when works should be scheduled
together.

Adam Crowther

27

Develop cycle path management
strategy.

Ed Plowden

28

Complete safety and condition survey
of street lighting and illuminated street
furniture.

Mark Sperduty

29

Implement a communications
management system to monitor street
lighting assets remotely.

Mark Sperduty

30

Develop plan for management of
signs and signage data. This should
link to the signage data protocol
(action 11).

Mark Sperduty

31

Complete placement of road gully
sensors.

Shaun Taylor

32

Review maintenance strategy for bus
stop infrastructure.

Ed Plowden

33

Develop high-friction surface policy.

Shaun Taylor

34

Develop specification for high-friction
surface installation.

Shaun Taylor

Selected subtasks
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Ref

Start date

Completion
Deadline

Action

Owner

35

Agree budget strategy for
maintenance of high-friction surfaces.

Shaun Taylor

36

Record new and maintained highfriction surfaces in CONFIRM.

Shaun Taylor

37

Develop strategy for management of
cycle hire infrastructure.

Ed Plowden

Selected subtasks
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10.
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Ove Arup & Partners Ltd, Bristol City Council SAMP Scope and Structure, 2018. Unpublished.
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11.

Glossary

Term

Definition

Asset

Item, thing or entity that has potential or actual value to an organization. (ISO 55000 definition)

Asset database

A systematic inventory of information about assets.

Asset life cycle

Stages involved in the management of an asset. (ISO 55000 definition)

Asset Management

Coordinated activity of an organisation to realise value from an asset. (ISO 55000 definition)

Asset management IT system

A computerised system for some or all of acquiring, storing, processing and using information about assets.

Asset management system

A set of interrelated or interacting elements of an organisation whose function it is to establish the
organisation’s asset management policy and objectives. (Adapted from ISO 55000)

SCANNER

Surface Condition Assessment for the National Network of Roads)

SCRIM

Sideway-force Coefficient Routine Investigation Machine.
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