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The Structures Asset Valuation and Investment Tool, known
as SAVI, supports asset owners, operators and managers
with the management of their structure stock.
The Department for Transport through the UK Road Liaison Group
commissioned the development of a structures decision support
tool to assist local authorities and asset operators across the United
Kingdom manage their structures stock.
The UK Bridges Board is the owner of SAVI.
SAVI is a multi-functional, condition-based decision support tool. It
can be used to:
– carry out valuation of structures stock,
– develop prioritised short-term programmes of work, and
– develop long-term asset management plans
This user guide has been endorsed by the following organisations:

OUTPUTS
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AC K N OWL EDGEMENTS

SAVI has been developed as a next generation
publicly available decision support tool.
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SAVI builds on the methodology from the previous publicly available
Structures Asset Management Planning Toolkit. It introduces new
features and controls for asset management planning and has
been redesigned to include the recommendations from industry
consultations in relation to improving its overall usability.
SAVI has been developed by Arup, overseen by a Steering Group.
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USI NG SAVI

In its simplest form, SAVI is a multi-functional,
condition-based decision support tool which:

— Using SAVI

— Using this guide
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— Accessing SAVI

Requires the input of asset
data (inventory, condition and
works data) and user parameters
(funding level, priorities).

— References

S AV I I N T E R FA C E
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Uses established references to
perform a series of functions.

3

Runs three separate analysis
functions:
i) valuation
ii) short-term asset management
planning and
iii) long-term asset management
planning;

4
Produces a series of outputs
in the form of dashboards and
detailed reports.

REFERENCES

ANALYSIS

OUTPUTS

SAVI has been designed to assist local authorities in the United
Kingdom to manage their structures stock, ensuring there is an
accessible and consistent national approach. SAVI uses the inventory
hierarchy and element level condition scoring system of the County
Surveyors Society Inspection Process, as described in Appendix G of
the Inspection Manual for Highway Structures (2007). SAVI evaluates
Condition Performance Indicators based on the approach described
in Guidance Document for Performance Measurement of Highway
Structures, Part B1 (2007).
Using SAVI, users can develop long term asset management plans
(up to 120 years), determine long-term intervention strategies, model
variable budget scenarios against performance and whole life cost,
develop tactical short term (5-year) programmes of work and carry out
both gross and depreciated valuation of their structures stock.
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USI NG T H I S GUIDE

This User Guide offers a practical stepby-step guide to SAVI.
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This document is a User Guide for the Structures Asset Valuation and
Investment Tool. This User Guide steps through the process of using
SAVI to yield meaningful results. Through the following sections of this
User Guide, users will learn to:

– Navigate the SAVI Interface: configuring the Main Page where
key parameters are entered (including setting budgets and
priorities), operating the various functions on the SAVI Ribbon and
understanding the different SAVI Modes available.

– Populate the required Inputs : entering the essential inventory and
condition data at structure and element level, any planned works
and defined routine expenditure.
– Review the baseline References : reviewing the baseline data
and assumptions that SAVI utilises, including the defined material/
component deterioration profiles, maintenance actions, unit cost
rates, etc.

– Understand the three different Analysis functions: how valuation,
short-term asset management planning and long-term asset
management planning are carried out, either separately or in
sequence.

At any time, a user can choose to return to the start of the User Guide
by clicking on the SAVI logo. Users can navigate the User Guide
utilising the navigation panel located on the left of each page.
This version of the User Guide has been designed for use on desktop
as an interactive guide.

Throughout this User Guide, additional commentary
and tips have been added which aim to provide helpful
suggestions when using SAVI. These tips are denoted by
the time saving icon.

Throughout this guide, definitions and further reading may be
accessed by clicking the
icon.

– Utilise the resultant Outputs : viewing, interrogating and exporting
the results of the analysis to support strategic portfolio planning,
tactical short-term works programmes and a variety of other uses.
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AC CESSI NG SAVI

It is recommended that users always access
and use the latest version of SAVI.
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The latest version of SAVI can be accessed electronically, and is
available for download with supporting documentation from the
UKRLG website, at www.ukroadsliaisongroup.org/savi.
It is recommended that SAVI is downloaded and saved to the user’s
desired folder before it is opened and used. This will simplify the
management of input and output files, particularly as export files
generated using SAVI are automatically saved to the same folder
location that SAVI itself is saved in.

For optimal performance, it is recommended that SAVI is
the only Microsoft Excel file open during analysis. Having
other applications open will limit resources available for
SAVI to run, especially applications which belong to the
Microsoft Office suite.

Based on widespread consultation with Local Authorities, SAVI has
been developed in Microsoft Excel. SAVI was developed using the
Office 365 suite and as such runs most optimally in this environment,
though it is compatible with versions of the programme dating back to
Microsoft Excel 2010. Microsoft indicated that Office 2010 (including
Microsoft Excel) will reach the end of its support lifecycle on 13
October 2020 and Microsoft recommends that if you are using Office
2010, you should start to plan to move to Office 365 or upgrade to a
supported version of Office (Office 2013, Office 2016, or Office 2019),
as appropriate.
Macros must be enabled to allow SAVI to run.
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R EF ER EN CES

The following references have informed the
development of SAVI.

— Using SAVI

Inspection Manual for Highway Structures (Highways Agency, 2007)
— Using this guide
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— References
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Guidance Document for Performance Measurement of Highway
Structures, Part B1 (Highways Agency, CSS Bridges Group, 2007)
Code of Practice on the Highways Network Asset (CIPFA, 2016)
Code of Practice on the Highways Network Asset Guidance Notes
(CIPFA, 2016)
Structures Asset Management Planning Toolkit Part A: Methodology
(UK Bridges Board, 2015)
Structures Asset Management Planning Toolkit Part B: Functional
Specification (UK Bridges Board, 2014)
Structures Asset Management Planning Toolkit Part C: Supporting
Information (UK Bridges Board, 2015)
Structures Asset Management Planning Toolkit User Guide to the
Computerised Model (UK Bridges Board, 2015)
Creating Consistent Element Inventories for Highway Structures
(LoBEG, 2011)
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Before using SAVI for the first time, users
should be aware of the user interface

— SAVI Main Page

SAVI relies on three key interfaces to operate:
— SAVI Ribbon

— SAVI Modes

INPUTS

REFERENCES

ANALYSIS

OUTPUTS

1. the SAVI Main Page, where key parameters are entered,
2. the SAVI Ribbon where the tool functionality is controlled, and,
3. the SAVI Modes, which distinguish whether a user can input and
edit data or run analysis and examine outputs.
Understanding the interface features will allow users to utilise SAVI to
its full extent.
Throughout SAVI, colour coding has been applied to individual cells,
column headings and tabs. The colour coding differentiates inputs,
references, analysis and outputs, assisting the user to navigate and
operate SAVI. For instance, cells, columns and tabs which require
input are distinguished by salmon shading throughout SAVI, indicating
the field or attribute may be reviewed and/or edited. Colour coding
used throughout SAVI is as follows:

IN PU T S

REF ER EN C ES

A N ALY S IS

OUTPUTS
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— SAVI Main Page

— SAVI Ribbon

SAVI MAI N PA GE

The Main Page introduces SAVI,
summarises inputs, and requires the
user to enter key data and parameters.
Click on the individual tiles on the Main Page for more information.

— SAVI Modes

INPUTS

REFERENCES

ANALYSIS

OUTPUTS
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SAVI R I BBON

When SAVI is opened the SAVI Ribbon is displayed as the
default menu across the top of the Excel workbook.

— SAVI Main Page

— SAVI Ribbon

— SAVI Modes

INPUTS

The SAVI Ribbon has been designed as the primary control interface
for operating SAVI. Through the SAVI Ribbon, users can edit and
import asset data and parameters, run each of the analysis functions,
navigate and view the various output, analysis and reference tabs and
export the calculated dashboards and outputs.
Click on the individual buttons on the SAVI Ribbon below for more
information.

REFERENCES

ANALYSIS

OUTPUTS
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SAVI MODES

SAVI operates in two modes, Edit Data
Mode and Analysis Mode.

— SAVI Main Page

— SAVI Ribbon

— SAVI Modes

- Edit Data Mode

- Analysis Mode

In Edit Data Mode, the user is required to ensure all inputs have
been entered in the correct format so that the tool is ready to run. In
Analysis Mode, the user can run the various functions and interrogate
the resultant outputs.
Structuring SAVI in this way ensures that data errors during input are
corrected before analysis is run, minimising the risk of corrupting the
analysis.
Click on the Main Page below, as it appears for each mode for more
information.

INPUTS

REFERENCES

ANALYSIS

OUTPUTS

E D IT D ATA M O D E

AN ALYSIS M ODE
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SAVI M O D ES – EDIT DATA MODE

When in Edit Data Mode, a user may manually input or import asset data, review
and modify references and input or select parameters on the Main Page.

— SAVI Main Page

— SAVI Ribbon

— SAVI Modes

- Edit Data Mode

- Analysis Mode

INPUTS

REFERENCES

ANALYSIS

OUTPUTS

The intent of Edit Data Mode is to ensure all necessary inputs have
been correctly entered and reviewed prior to running an analysis.
The Main Page format indicates when SAVI is in Edit Data Mode. The
orange banner on the Main Page reads “SAVI is currently in Edit Data
Mode. Input and changes to data or parameters are permitted. To run
Analysis, please close Edit Data Mode via the SAVI Tool Ribbon.” All
cells are shaded in blue on the Main Page, and edits are not permitted
on the Main Page, on any of the four input tabs Structures, Elements,
Planned and Routine, or in the Reference tabs.
To enter Edit Data Mode, a user must click the Edit Data button on the
SAVI Ribbon.
When in Edit Data Mode, the four input tabs Structures, Elements,
Planned and Routine, are displayed. A user is required to input asset
data across the four tabs, as described in the Inputs section of this
User Guide.

the errors exist.
The user will be unable to exit Edit Data Mode without first
correcting data errors, as SAVI is unable to run with data errors
present. Identifying and correcting errors is described in the Inputs
section of this User Guide.

Accessing Edit Data Mode invalidates any previously run
analysis. Each time a user enters Edit Data Mode,
all previous calculations and results are cleared
from SAVI, regardless of whether any of the input data
or parameters have been modified or not. A user will
therefore have to run the analysis again.

To view references, a user must click the Show/Hide References
button on the SAVI Ribbon. A user may review and modify references,
as described in the References section of this User Guide.
To exit Edit Data Mode, a user must click the Close Editing button on
the SAVI Ribbon. SAVI will then prepare the data for analysis, running
a series of checks to ensure the asset data entered is in the correct
format to be able to run analysis.
If the data preparation is successful, SAVI will revert to Analysis Mode,
ready to run the analysis functions.
If the data preparation is unsuccessful, SAVI will prompt the user to
review the input data. Errors will be highlighted on the Data Validation
tile on the Main Page, directing the user to the specific input tab where
12
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— SAVI Main Page

— SAVI Ribbon

— SAVI Modes

- Edit Data Mode

- Analysis Mode

INPUTS

REFERENCES

ANALYSIS

OUTPUTS

SAVI M O D ES - A NALYSIS MODE

When in Analysis Mode, a user may run the analysis
functions, examine the outputs and calculations and
export results.
The intent of the Analysis Mode is to allow the user to run, examine
and export the long-term asset management planning, shortterm asset management planning and valuation outputs, with the
confidence that the asset data and parameters have already been
entered correctly in SAVI.
The Main Page format indicates when SAVI is in Analysis Mode. The
blue banner on the Main Page reads “SAVI is currently in Analysis
Mode. To input or make any changes to data or parameters, please
switch to Edit Data Mode via the SAVI Tool Ribbon.” All cells are
shaded in blue on the Main Page, and edits are not permitted on the
Main Page or any of the four input tabs Structures, Elements, Planned
and Routine.
A user can run four different analysis functions in SAVI, by clicking on
one of the analysis buttons on the SAVI Ribbon.
To run valuation, a user must click the Valuation button on the SAVI
Ribbon.
To run short-term asset management planning, a user must click the
Short-term AMP button on the SAVI Ribbon.
To run long-term asset management planning, a user must click the
Long-term AMP button on the SAVI Ribbon.
To run valuation, short-term asset management planning and longterm asset management planning, a user must click the Full Analysis
button on the SAVI Ribbon. This will instruct SAVI to carry out in
sequence all three functions.
For more information on the individual analysis functions, refer to the
Analysis section of this User Guide.

For large datasets (with over 1,000 structures and
10,000 elements) the Full Analysis function may be useful
to perform all calculations in one run, allowing the user to
leave SAVI running uninterrupted, for hours, if necessary.

Once analysis has been run, the various outputs are automatically
displayed.
When valuation has been successfully run, the Valuation Dashboard
and Valuation Certificate will appear within SAVI.
When short-term asset management planning has been successfully
run, the Short-term Asset Management Planning (SAMP) Dashboard,
Project List and Element List will appear within SAVI.
When long-term asset management planning has been successfully
run, the Long-term Asset Management Planning (LAMP) Dashboard,
LAMP Results and ECS Profile will appear within SAVI.
When long-term asset management planning has been successfully
run, the Long-term Asset Management Planning (LAMP) Dashboard,
LAMP Results and Element Condition Score Profile (ECS Profile) will
appear within SAVI.

Once an analysis function has been run, it cannot be rerun. For instance, if valuation has been run, pressing the
Valuation button on the SAVI Ribbon will not re-run the
function again, instead it will alert the user that Valuation
has already been run.

Once the analysis has been successfully run, select outputs may be
exported. Outputs may be exported as a separate Excel file using the
SAVI Ribbon and the buttons Export Value Dashboard, Export SAMP
Dashboard, Export LAMP Dashboard and LAMP.
For more information on the individual outputs, refer to the Outputs
section of this User Guide.
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I N P UTS

To successfully run SAVI, the user is required to
input asset data and parameters.

INPUTS

There are five groups of input data and parameters required in SAVI:
— Data Preparation

— Entering Data

— Preparing for Analysis

REFERENCES

ANALYSIS

OUTPUTS

1. The input of key valuation and investment parameters. This is
facilitated on the Main Page and is mandatory.
2. The input of structure level asset data (inventory). This is facilitated
on the Structures tab and is mandatory.
3. The input of element level asset data (inventory and condition).
This is facilitated on the Elements tab and is mandatory.
4. The input of defined and planned programmes of work. This is
facilitated on the Planned tab and is optional.
5. The input of maintenance, inspection and assessment
expenditure. This is facilitated on the Routine tab and is optional.
Asset data input into SAVI must reflect the current, baseline position of
the structure stock.
Throughout SAVI, cells, columns and tabs which require the user to
input data and parameters are indicated by salmon shading.
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DATA P R EPARATION

Users should first prepare the asset data to ensure all required
attributes are available and in a format compatible with SAVI.

INPUTS

The recommended steps for data preparation are:
— Data Preparation

— Entering Data

— Preparing for Analysis

REFERENCES

1. Review the attributes required by SAVI to ensure the required data
is available. Note that most attributes are mandatory and must be
entered for SAVI to operate.
2. For required data which is not available, capture or otherwise
derive this data. For instance, if location data (whether a structure
is located in a rural, urban or marine environment) is not available
within the Structures Management System or Database, the user
must derive this data in order to use SAVI.

ANALYSIS

3. Review the format of the attributes required by SAVI, to ensure the
data available is in the correct format.

OUTPUTS

4. If required, cleanse the asset data to ensure it aligns with the
format specified by SAVI. For instance, element names should
match the naming classification used within SAVI.

It is likely that data entered for the first time in SAVI
will contain errors that must be corrected. However,
preparing data following the recommended steps above
will ensure that errors are kept to a minimum, saving time
and effort.
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INPUTS

— Data Preparation

— Entering Data

- Main Page

- Structures

ENT ER I NG DATA

Once data has been prepared, it can be entered into SAVI.
To enter data and parameters, SAVI must be in Edit Data Mode. To
enter Edit Data Mode, refer to the SAVI Modes section of this User
Guide.
Once in Edit Data Mode, a user has three means of entering data
in SAVI:
A PPRO A C H

R EC O MMEN D ED F O R

GUIDANCE

Copy and paste values from
separate Microsoft Excel file/s

First-time users of SAVI. Those who have prepared
their data in a separate Excel file, looking to copy and
paste this data directly into SAVI.

When using copy and paste functions, ONLY use the Copy and
Paste Special – Values functionality. It is recommended that
users replicate an identical SAVI column layout in their separate
Excel files, to ensure attributes are pasted in the correct column
in SAVI.

Importing asset data from
a previous SAVI file, a SAVI
export file, or a previous
SAMPT file

Users who have run SAVI or SAMPT previously, who
would like to import asset data into a new/clear version
of SAVI.

Importing from a previous SAVI file, a SAVI export file, or a
previous SAMPT file will NOT populate parameters which are
required on the Main Page. It will only populate data on the
Structures, Elements, Planned and Routine input tabs.

Manually inputting data, using
the drop-down options where
available

First-time users of SAVI with a small structure stock, or
users making specific changes to asset data previously
copied and pasted or imported into SAVI

Manually inputting data is a time-consuming exercise and not
recommended in most instances.

- Elements

- Planned

- Routine

— Preparing for Analysis

REFERENCES

ANALYSIS

OUTPUTS
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MAI N PAGE

The Main Page requires the user to
define key parameters

INPUTS

— Data Preparation

— Entering Data

This includes budgets, specific priorities, intervention triggers, changes
to default deterioration rates and indexation factors.
Click on the Main Page salmon input cells below for more information.

- Main Page

- Structures

- Elements

- Planned

- Routine

— Preparing for Analysis

REFERENCES

ANALYSIS

OUTPUTS

17

WELCOME

SAVI INTERFACE

ST R UCT U R ES

The Structures tab requires users to
input structure level inventory data.

INPUTS

— Data Preparation

— Entering Data

- Main Page

- Structures

- Elements

Structures can be entered in SAVI as either individual structures, or
groups of structures. For detailed prioritisation and asset management
planning it is recommended that assets are entered individually where
possible. Most of the data is used for both valuation and prioritisation.
Where this is not the case, a note is included in the attribute guidance.
Additional guidance is provided in SAVI, please refer to the comments
annotated in the column headings.
For each structure or groups of structures one row of data is entered
on the Structures tab. Users are required to input data for 17 attributes
on the Structures tab, two attributes have multiple input columns.
Click on each attribute for more information.

- Planned

- Routine

IDENTIFIER OF STRUCTURE

AVERAGE WIDTH (M) OF STRUCTURE

TRAFFIC OF ROUTE SUPPORTED BY OR
ADJACENT TO THE STRUCTURE

NAME OF STRUCTURE

AV E R A G E C R I T I C A L H E A D R O O M ( M ) O F
S T R U C T U R E O R AV E R A G E H E I G H T ( M ) O F
STRUCTURE

OBSTACLE CROSSED, IF APPROPRIATE

ANALYSIS

REFERENCE OF STRUCTURE

NUMBER OF SPANS OF STRUCTURE

IS OBSTACLE CROSSED SALTED?

OUTPUTS

STRUCTURE TYPE

L O C AT I O N

P R I O R I T Y FA C T O R S ( M U LT I P L E I N P U T S )

N U M B E R O F S T R U C T U R E S I N T H E G R O U P,
IF APPLICABLE

R O U T E T Y P E S U P P O RT E D B Y O R A D J A C E N T
TO THE STRUCTURE

FA C T O R S A F F E C T I N G G R O S S R E P L A C E M E N T
C O S T ( M U LT I P L E I N P U T S )

LE NG TH (M ) OF STR UCT UR E

IS R OUTE TY PE SU PPORT ED BY OR
ADJ ACEN T TO T HE STR UCTU RE SA LT ED ?

— Preparing for Analysis

REFERENCES
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INPUTS

— Data Preparation

— Entering Data

EL EM EN T S

The Elements tab requires users to input
element level inventory and condition
data.
Each structure comprises several individual elements. Complex
structures such as a bridge may consist of multiple elements while
simple structures such as a mast may only comprise one element.

- Main Page

- Structures

- Elements

- Planned

- Routine

A user must define at least one element for each
structure that has been defined on the Structures tab.
Additional guidance is provided in SAVI, please refer to the comments
annotated in the column headings.
For each element, users are required to input 7 attributes on the
Elements tab, one attribute has multiple inputs. Click on each attribute
for more information.

— Preparing for Analysis

IDENTIFIER OF STRUCTURE

PROXIMITY TO TRAFFIC SPRAY ZONE

ANALYSIS

FULL NAME OF ELEMENT

PRIORITY FACTORS (MULTIPLE INPUTS)

OUTPUTS

COMPONENT/ MATERIAL TYPE

INTERVENTION THRESHOLD

REFERENCES

C O N D I T I O N AT L A S T I N S P E C T I O N
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INPUTS

— Data Preparation

— Entering Data

- Main Page

P L ANNED

The Planned tab requires users to input
defined and planned programmes of
work.
The planned works tab allows the user to enter pre-defined and
planned works, which will be reflected in the short-term and long-term
lifecycle planning outputs. Planned works must be entered at element
level describing what maintenance action will be completed, which
year it will take place, the cost and the resultant element condition.

- Structures

- Elements

Planned works is an optional input feature of SAVI. SAVI
can operate without defining any planned works.

- Planned

- Routine

If entering planned works, users are required to input 5 attributes on
the Planned tab. Click on each attribute for more information.

— Preparing for Analysis

REFERENCES

ELEMENT ID (IN THIS SAVI MODEL)

TOTAL COST OF PLANNED WORKS

YEAR OF WORK

CONDITION AFTER ALL WORK ON THE
ELEMENT IS COMPLETED IN THE YEAR

ANALYSIS

OUTPUTS

MAINTENANCE ACTION
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INPUTS

— Data Preparation

— Entering Data

- Main Page

- Structures

- Elements

ROUTINE

The Routine tab requires users to input
routine maintenance, inspection and
assessment expenditure.
This tab allows the user to enter routine expenditure for routine/
regular maintenance, inspection and assessment programmes. This
allows the user to include additional costs which within SAVI are not
necessary to be assigned against individual structures or elements.
For each year of the long-term asset management plan, the sum of
the routine works is deducted from the defined annual budget.
For the short-term asset management plan, the sum of the routine
works in the first five year is removed from the available five-year
budget.

- Planned

- Routine

Routine works is an optional input feature in SAVI. SAVI
can operate without routine works.

— Preparing for Analysis

REFERENCES

Users may input expenditure against 5 activities on the Routine tab for
each year. Click on each activity for more information.

ANALYSIS

OUTPUTS

ROUTINE MAINTENANCE

STRUCTURAL ASSESSMENTS

GENERAL INSPECTIONS

OTHER REGULAR MAINTENANCE

P RINCI PA L I NSPEC TIONS
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P R EPAR I NG SAVI FOR A NALYSIS

Once data has been entered in SAVI, it must be
prepared for analysis

INPUTS

— Data Preparation

— Entering Data

— Preparing for Analysis

REFERENCES

ANALYSIS

OUTPUTS

When satisfied that all input data has been entered correctly, SAVI
prepares the data for analysis, triggered by the user exiting Edit Data
Mode.
As mentioned in the SAVI Modes section of this User Guide, to exit
Edit Data Mode a user must click the Close Editing button on the SAVI
Ribbon. SAVI will then prepare the data for analysis, running a series of
checks to ensure the asset data entered is in the correct format to be
able to run the analysis.

Remember that the user will be unable to exit Edit
Data Mode without first correcting data errors, as
SAVI is unable to run with data errors present.

If the data has been entered correctly, data preparation will run
successfully, and SAVI will return to Analysis Mode, ready to run the
analysis functions.
If there are errors, data preparation will be unsuccessful, and SAVI will
prompt the user to review the input data. Errors will be highlighted
on the Data Validation tile on the Main Page, directing the user to the
specific input tab where the errors exist.
To the far right of each input tab (e.g. Structures and Elements tabs)
are a series of check columns. The checks are carried out as part
of the data preparation once the Close Editing button on the SAVI
Ribbon is pressed. Users may use these check columns (and the
filtering options which are activated) to quickly identify errors within
their input data.
Once data has been corrected, the user is required to click the Close
Editing button again on the SAVI Ribbon which will then prepare the
data for analysis and re-run the checks to ensure the asset data
entered is in the correct format. A user is required to repeat this
process of identifying and correcting data errors, until all errors are
eliminated, and SAVI returns to Analysis Mode ready to run analysis
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2

R EF ERENCES

References provide the baseline data and
assumptions upon which SAVI operates.

INPUTS

REFERENCES

— Definitions

ANALYSIS

OUTPUTS

The references in SAVI hold the essential background information,
which in combination with the data and parameters input by the user,
allow the valuation, short-term asset management and long-term
asset management functions to run.
When SAVI is in Edit Data Mode, References may be viewed by
clicking the Show/Hide References button on the SAVI Ribbon.
References are numbered in such a way to largely follow the
calculation sequence within SAVI, and to avoid confusion have
remained as in the original SAMPT.

In general, references should not be updated unless the
user clearly understands the ensuing implications and is
aware of the relationships between the reference tables.
Updating references may introduce bugs into SAVI
preventing it from running as expected.

SAVI References are divided into two groups, reflecting recommended
review and where necessary amendments by users. These are:
– Updates optional – the user may review but should think carefully
before updating. Only advanced users with an understanding
of the methodology and how it is directly applied in SAVI should
make updates. For instance, updating the deterioration profiles for
particular components or materials.
– Updates not advisable – for instance, changing the element names
which are currently aligned with the nomenclature / classification
in the County Surveyors’ Society Inspection Process, contained
in Appendix G of the Inspection Manual for Highway Structures
(2007).
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R EF ER EN CE DEFINITIONS

SAVI References are divided into two groups, reflecting whether
user update is considered appropriate.

INPUTS

Click on each reference for more information.
REFERENCES

Updates Optional

— Definitions

ANALYSIS

OUTPUTS

Element and
Component
/ Material Type
Relationship
03&04i

Element Size
Formulae
07&08

Structure and
Element Hierarchy
11ii

Deterioration
Profiles
03&04ii

Cost Factors
09

Replacement
Unit Rates and
Adjustment Factors
12

Updates Not Advisable

Exposure
Factors, Element
Condition Scores,
Element Factors

Maintenance
Options and Base
Unit Rates

Intervention
Triggers and
Effects

05&07

06

Traffic
Restrictions
and Risk

Priority
Coefficients and
AVFs

Exposure
Classifications
Part 2

10

11i

02ii

Elements and
Importance Factors

Indexation Rates
and Misc. Factors

14

15

00

Exposure
Classifications
Part 1
02i
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ANALYSIS

Once asset data and parameters have been successfully
input, SAVI is ready to carry out analysis

INPUTS

REFERENCES

A N A LY S I S

— Valuation

— Short-term AMP

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS

There are three different analysis functions – valuation, short-term
asset management planning and long-term asset management
planning – that can be run in SAVI and a fourth option – full analysis –
that can run all the other three analyses sequentially:
1. Valuation: determines the monetary value of the structures stock.
This includes the gross replacement cost of the structures stock
(how much it would cost to replace all existing structures with new
structures) and the depreciated replacement cost (the remaining
value of the structures stock considering current condition, given
all but newly built/maintained structures have deteriorated to some
degree).
2. Short-term asset management planning: develops a 5-year
programme of works, determining which structures and elements
should be maintained or replaced in this period. This gives the
user a programme of work at both scheme and element level
summarising expenditure and resultant stock condition.
3. Long-term asset management planning: models the structure
stock for up to 120 years, allowing the user to assess how defined
budget, intervention and priority scenarios affect the predicted
condition and risk profile of the structures stock. By adjusting
these parameters, users can develop their own customised,
optimised asset management plans to ultimately secure
appropriate levels of funding.
4. Full analysis: runs the sequence of analyses explained above
with valuation, short-term asset management planning and longterm asset management planning run in succession. This allows
the user to complete an uninterrupted analysis producing all
outputs in a single run.
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VAL U AT I O N

The valuation function determines the current monetary
value of the structures stock

INPUTS

REFERENCES

A N A LY S I S

— Valuation

- Valuation Approach

- Valuation in SAVI

— Short-term AMP

— Long-term AMP

This ensures that the substantial value which is tied up in physical
structural assets is understood, emphasising the importance of good
asset management to maintain value.
SAVI values the structures stock in terms of gross replacement cost
and depreciated replacement cost. According to CIPFA Code of
Practice for the Highways Network Asset (2016), “gross replacement
cost is the total cost of replacing either the whole of an existing
highway network or some part of it with a modern equivalent asset.
It is the starting point for calculating the net current value of the
Highways Network Asset and its components – that is, their value after
taking account of physical deterioration and all forms of obsolescence
and optimisation.”

Indexation rates – are required to be specified on the
Main Page as they directly impact the Price base used
for the valuation and all cost related calculations.

Depreciated replacement cost represents the remaining value of
a modern equivalent asset, taking into consideration the current
condition (age) of the asset which has already been consumed.

— Full Analysis

— Analysis Features

OUTPUTS
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VAL U AT I O N A PPROACH

SAVI adopts the CIPFA/HAMFIG
approach to valuation

INPUTS

REFERENCES

A N A LY S I S

— Valuation

- Valuation Approach

- Valuation in SAVI

— Short-term AMP

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS

The valuation approach in SAVI has been accepted by CIPFA through
HAMFIG and aligns with CIPFA guidance; any alterations to the
valuation calculation or reference tables invalidate the Valuation for
WGA purposes.
The Gross Replacement cost is calculated on the basis of a value per
square metre dependent on the structure type. The values per square
metre are in Ref 12.
Cost of repair is used as a measure of depreciation. The deterioration
curves (Ref 03&04ii) are used to determine the effective age of each
element from its condition, and thus the proportion of element life
that has been consumed. The cost of repair at the ‘end of life’ of the
element (condition 5B) is calculated and proportioned to calculate the
depreciation in current condition. Finally, the total of the depreciation
values for the individual elements is deducted from the GRC to
calculate the GRC.
In more detail, the calculation process is outlined below:
1: DETERMINE THE GROSS REPLACEMENT
COST (GRC) FOR THE STRUCTURE

5: DETERMINE THE PROPORTION OF LIFE
CONSUMED

2 : F O R E A C H E L E M E N T, D E T E R M I N E T H E
ELEMENT REPLACEMENT COST (ERC)

6 : D E T E R M I N E T H E T O TA L A N D A N N U A L
D E P R E C I AT I O N , P E R E L E M E N T

3 : D E T E R M I N E T H E T O TA L E L E M E N T
REPLACEMENT COST (TERC)

7 : D E T E R M I N E D E P R E C I AT E D
REPLACEMENT COST

4 : FA C T O R T H E E L E M E N T R E P L A C E M E N T
COST (ERC)
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VAL U AT I O N IN SAVI

Within SAVI, Valuation is run through the SAVI Ribbon

INPUTS

REFERENCES

A N A LY S I S

Click on each step below to step through the user interface when
running valuation using SAVI.

STEP 1

STEP 2

STEP 3

STEP 4

— Valuation

- Valuation Approach

- Valuation in SAVI

— Short-term AMP

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS
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SHORT- T ER M ASSET MANA GEMENT PLA NNING (S AMP)

Short-term asset management planning develops a
tactical 5-year asset management plan

INPUTS

REFERENCES

A N A LY S I S

— Valuation

— Short-term AMP

- SAMP Approach

The short-term asset management plan identifies and prioritises
structures and elements that should be maintained or replaced in the
next 5-years. This tactical asset management planning feature allows
users to understand and address their immediate demands – what
needs to be done in the immediate funding period.
Having identified and prioritised the structures and elements that
should be maintained or replaced in the next 5-years, SAVI develops
a programme of works. SAVI also develops a list of the individual
elements and components that will be maintained or replaced as part
of this programme of works.

- SAMP in SAVI

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS
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INPUTS

REFERENCES

A N A LY S I S

— Valuation

— Short-term AMP

- SAMP Approach

- SAMP in SAVI

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS

SAM P AP P ROACH

The short-term asset management
planning approach has been developed
for SAVI.
SAVI calculates the cost to repair each element, across the whole
stock, where condition is at or below the intervention threshold set
by the user. The total cost of the work is considered as the current
workbank and is reported in the Long-term Asset Management Plan.
A priority score is calculated for each element and the cost of repairing
the elements in priority order is compared to the five-year budget. The
repairs falling within the budget form the proposed scheme for each
structure. Finally, the schemes are prioritised based on the sum of the
individual element priority scores.
This is explained in more detail as follows:
1. DETERMINE WHICH ELEMENTS
REQUIRE MAINTENANCE, AND THE
TYPE/COST OF WORKS

2. PRIORITISE ELEMENTS TO BE
M A I N TA I N E D

3 . D E V E L O P M E N T A N D P R I O R I T I S AT I O N
OF SCHEMES

4. DETERMINE THE RESULTANT
STRUCTURE STOCK CONDITION AT
THE END OF YEAR 5
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INPUTS

REFERENCES

A N A LY S I S

SAM P I N SAVI

Within SAVI, short-term asset management
planning is run through the SAVI Ribbon
Click on each step below to step through the user interface when
running valuation using SAVI.

STEP 1

STEP 2

STEP 3

STEP 4

— Valuation

— Short-term AMP

- SAMP Approach

- SAMP in SAVI

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS
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L O N G- T ER M ASSET MANA GEMENT PLA NNING (LA MP)

Long-term asset management planning develops a
strategic asset management plan up to 120 years

INPUTS

REFERENCES

A N A LY S I S

— Valuation

— Short-term AMP

— Long-term AMP

- LAMP Approach

- LAMP in SAVI

— Full Analysis

The Long-term Asset Management Plan carries out a similar process
to SAMP for each year of the lifecycle of the structure, evaluating the
condition and risk profile of the stock after each year.
The LAMP function allows the user to model the structures stock for
a duration up to 120 years. A user must first define their key input
parameters including annual budgets (for each year of the analysis),
intervention thresholds and additional priorities. For each year, SAVI
then identifies and prioritises the required maintenance and determines
the resultant expenditure, stock condition and risk profile.
By adjusting the key input parameters users are able to develop
a number of scenarios which represent i) variable funding options
(business as usual, austerity, etc.), ii) different intervention strategies
(early or late intervention) and iii) bespoke priorities of the organisation
(additional priority for special structures, etc.).
Users can assess the results to develop an optimised strategic asset
management plan to ultimately secure appropriate levels of funding.

— Analysis Features

OUTPUTS
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L AMP AP P R OA CH

The LAMP analysis runs iteratively, for
the defined number of years

INPUTS

REFERENCES

The long-term asset management planning function follows a similar
sequence to the short-term asset management planning process,
running iteratively for a defined number of years (up to 120 years).

A N A LY S I S

This is explained as follows:

— Valuation

— Short-term AMP

— Long-term AMP

1. DETERMINE WHICH ELEMENTS
REQUIRE MAINTENANCE, AND THE
TYPE/COST OF WORKS

2. PRIORITISES ELEMENTS TO BE
M A I N TA I N E D

- LAMP Approach

- LAMP in SAVI

— Full Analysis

3 . D E V E L O P M E N T A N D P R I O R I T I S AT I O N
OF SCHEMES

4. DETERMINE THE WORK BANK

— Analysis Features

OUTPUTS

5 . D E T E R M I N E T H E R E S U LTA N T
STRUCTURE STOCK CONDITION
AT T H E E N D O F T H E Y E A R

6. REPEAT THE PROCESS FOR THE
FOLLOWING YEAR
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L AMP I N SAVI

Within SAVI, long-term asset management planning
is run through the SAVI Ribbon

INPUTS

REFERENCES

A N A LY S I S

Click on each step below to walk through the user interface when
running long-term asset management planning using SAVI.

STEP 1

STEP 2

STEP 3

STEP 4

— Valuation

— Short-term AMP

— Long-term AMP

- LAMP Approach

- LAMP in SAVI

— Full Analysis

— Analysis Features

OUTPUTS
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F U L L AN ALYSIS

To run all analysis functions in sequence, users can
utilise the Full Analysis function

INPUTS

REFERENCES

A N A LY S I S

Full Analysis runs valuation, short-term asset management planning
and long-term asset management planning in succession. This allows
the user to complete an uninterrupted analysis producing all outputs
in a single run. Note that, for a very large structure stock (i.e. 50,000
elements) this feature can cause an Excel memory error. If this occurs

then the analyses should be run individually, one type of analysis per
Excel file.
Click on each step below to walk through the user interface when
running Full Analysis using SAVI.

— Valuation

— Short-term AMP

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

— Long-term AMP

— Full Analysis

— Analysis Features

OUTPUTS
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AN ALY SI S FEATURES

When running the analysis, there are a few
features to be mindful of

INPUTS

REFERENCES

A N A LY S I S

— Valuation

— Short-term AMP

— Long-term AMP

When an analysis function has been run in SAVI, the same function
cannot be re-run. For instance, once Valuation has been run, the user
will not be able to re-run analysis, as the calculations have already
been run and the output would be available. Results will not change
until the user alters data inputs, which would require switching to Edit
Data Mode.
To clear the analysis at any point, the user can press the Clear Analysis
button on the SAVI Ribbon. This will clear all analysis functions that
have been run previously. Note that this cannot be undone, and the
analysis will have to be re-run.

— Full Analysis

— Analysis Features

OUTPUTS

To view the detailed calculations within SAVI, the user can press the
Show/Hide Analysis Tabs button on the SAVI Ribbon. This will display
/ hide the analysis tabs, corresponding to the analysis functions which
have been run.
The analysis run time will depend on the individual configuration of the
computer running the analysis, however estimated runtimes are as
follows:

VALU AT I O N

S AMP

LAM P (2 0 - YE AR
ANALYSIS)

FULL ANALYSIS

Small dataset
60 Structures +
700 Elements

1-2 seconds

1-2 seconds

3-5 seconds

4-8 seconds

Medium dataset
1,500 Structures +
20,000 Elements

1-2 minutes

1-2 minutes

12-25 minutes

15-30 minutes

Large dataset
5,000 Structures +
70,000 Elements

7-15 minutes

30-60 minutes

4-8 hours

Not recommended

For large data sets the user is recommended to run one analysis per file, to avoid issues with Excel memory usage
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4

O U T P UTS

Once the analysis has been run, the results are
displayed as a series of outputs

INPUTS

REFERENCES

A N A LY S I S

Each analysis function generates a number of predefined outputs,
which are automatically displayed once the analysis function has
been run.
For valuation

OUTPUTS

the Valuation Certificate provides a reportable document,
summarising total stock GRC, DRC and depreciation.

— Valuation

— Short-term AMP

the Valuation Dashboard summarises the monetary value of the
structures stock (GRC and DRC), and the stock condition.

For short-term AMP

— Long-term AMP

the SAMP Dashboard summarises the total expenditure in the
next 5 years broken down by structure and element type, and the
resultant stock condition.
the Project List defines a programme of works (at scheme level)
for the next 5 years.
the Element List summarises in order of priority the element works
in the next 5 years.

For long-term AMP

the LAMP Dashboard summarises the spend, risk, condition and
key performance indicator (KPI) profile for the structures stock,
over the defined number of years
the LAMP Results provide a detailed breakdown of spend, risk
and condition attributes for each year of the defined number of
years
the ECS Profile documents the condition score of each element,
for each year of the defined number of years.
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VAL U AT I O N

Once Valuation has been run, the Valuation Dashboard
and Valuation Certificate will automatically appear in SAVI

INPUTS

REFERENCES

The Valuation Dashboard and Valuation Certificate will be located
adjacent to the input tabs, at the bottom of the Excel screen.

A N A LY S I S

OUTPUTS

— Valuation

- Valuation Dashboard

Within the ‘View Outputs’ group on the SAVI Ribbon, the Valuation
button will now be active, as there are now results to display. The user
can click on this Valuation button to move directly to the Valuation
Dashboard.

- Valuation Certificate

— Short-term AMP

— Long-term AMP
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INPUTS

REFERENCES

A N A LY S I S

OUTPUTS

VAL U AT I O N DA SHB OARD

The Valuation Dashboard summarises
the monetary value and condition of the
structures stock
The Valuation Dashboard can be used to study the composition of
the stock, in terms of value and condition, and to compare current
Valuation with historic figures.
Click on the tiles of the Valuation Dashboard for more information.

— Valuation

- Valuation Dashboard

- Valuation Certificate

— Short-term AMP

— Long-term AMP
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INPUTS

REFERENCES

A N A LY S I S

VAL U AT I O N CERTIFICATE

The Valuation Certificate provides a
reportable document, summarising
stock GRC, DRC and depreciation
A user may use the Valuation Certificate for official reporting of
structures stock value as part of Whole of Government Accounts.
Click on the sections of the Valuation Certificate for more information.

OUTPUTS

— Valuation

- Valuation Dashboard

- Valuation Certificate

— Short-term AMP

— Long-term AMP
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SHORT- T ER M ASSET MANA GEMENT PLA NNING

Once Short-term AMP has been run, the SAMP Dashboard,
Project List and Element List will automatically appear in SAVI

INPUTS

REFERENCES

The SAMP Dashboard, Project List and Element List will be located
adjacent to the input tabs (or the Valuation Certificate, if valuation has
already been run) at the bottom of the Excel screen.

A N A LY S I S

OUTPUTS

— Valuation

— Short-term AMP

Within the ‘View Outputs’ group on the SAVI Ribbon, the Short-term
AMP button will now be active, as there are now results to display. The
user can click on this Short-term AMP button to move directly to the
SAMP Dashboard.

- SAMP Dashboard

- Project List

- Element List

— Long-term AMP
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INPUTS

REFERENCES

SAM P D ASHB OA RD

The SAMP Dashboard summarises total
expenditure in the next 5 years and the
resultant stock condition
Click on the tiles of the SAMP Dashboard for more information.

A N A LY S I S

OUTPUTS

— Valuation

— Short-term AMP

- SAMP Dashboard

- Project List

- Element List

— Long-term AMP
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P R O JECT L IST

The Project List defines a programme of
works for the next 5 years

INPUTS

REFERENCES

A N A LY S I S

This Project List constitutes a short-term asset management plan,
with schemes planned sequentially in order of priority over the 5-year
period. An asset manager may use the Project List as evidence to
support their proposed short-term asset management plan.
Click on the sections of the Project List for more information.

OUTPUTS

— Valuation

— Short-term AMP

- SAMP Dashboard

- Project List

- Element List

— Long-term AMP
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INPUTS

REFERENCES

A N A LY S I S

OUTPUTS

— Valuation

— Short-term AMP

EL EM EN T L IST

The Element List summarises in order
of priority the element works in the next
five years
The Element List is intended to give asset managers visibility
across the types of elements needing work. This highlights any
common trends which could trigger a specific programme of
works for a specific element type. For example, multiple bearings
requiring replacement could initiate a specific programme of bearing
replacement to drive economies of scale. An asset manager may
use the Element List as evidence to support their proposed asset
management plan and to develop specific programmes of work based
on common defects across the stock.
Click on the sections of the Element List for more information.

- SAMP Dashboard

- Project List

- Element List

— Long-term AMP

44

WELCOME

SAVI INTERFACE

L O N G- T ER M ASSET MANA GEMENT PLA NNING

Once Long-term AMP has been run, the LAMP Dashboard,
LAMP Results and ECS Profile will automatically appear in SAVI

INPUTS

REFERENCES

The LAMP Dashboard, LAMP Results and ECS Profile will be located
adjacent to the input tabs (or the Element List, if short-term AMP has
already been run) at the bottom of the Excel screen.

A N A LY S I S

OUTPUTS

— Valuation

— Short-term AMP

Within the ‘View Outputs’ group on the SAVI Ribbon, the Long-term
AMP button will now be active, as there are now results to display. The
user can click on this Long-term AMP button to move directly to the
LAMP Dashboard.

— Long-term AMP

- LAMP Dashboard

- LAMP Results

- ECS Profile
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L AMP DASHB OA RD

The LAMP Dashboard summarises the expenditure, risk and condition
indicator profile for the structures stock, over the defined number of years

INPUTS

REFERENCES

A N A LY S I S

OUTPUTS

An asset manager may use the LAMP Dashboard as evidence to
support business case development, funding applications, and
report predicted condition and risk based on the defined spend.
Alternative strategies can be compared in terms of performance
and whole-life cost.
Click on the tiles of the LAMP Dashboard for more information.

— Valuation

— Short-term AMP

— Long-term AMP

- LAMP Dashboard

- LAMP Results

- ECS Profile
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INPUTS

REFERENCES

A N A LY S I S

OUTPUTS

— Valuation

L AMP R ESULTS

The LAMP Results provide a detailed
breakdown of expenditure, risk and
condition for each year of the defined
number of years
A user may use the data within LAMP Results to generate specific
graphs and outputs, as evidence to support business case
development, funding applications, report predicted condition and risk
based on the defined spend.
Click on the sections of the LAMP Results for more information.

— Short-term AMP

— Long-term AMP

- LAMP Dashboard

- LAMP Results

- ECS Profile
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ECS P R O F I LE

The ECS Profile documents the condition score of each
element, for each year of the defined number of years

INPUTS

REFERENCES

A N A LY S I S

OUTPUTS

— Valuation

The ECS Profile records the year-on-year element condition score
(Reported ECS) for all elements, for the defined number of years.

A user may use the ECS Profile to visually assess the condition of
individual elements over the duration of the long-term analysis.

A colour grading system is used to identify elements that are
approaching condition 5B (i.e. elements approaching the end of
their consumable life). At one end of the spectrum, elements in new
condition are shaded in green and at the other end elements which
are in poor condition are shaded in red. Elements are shaded across
this spectrum according to their current condition.

— Short-term AMP

— Long-term AMP

- LAMP Dashboard

- LAMP Results

- ECS Profile
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