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1. Overview

A linear asset is a fixed infrastructure asset where length is an important component of its
definition.

Linear assets can be tracked and managed in the system using a variety of tools and features.
Users can create and manage work orders against specific linear assets, plan preventative
maintenance schedules, and track the lifecycle of linear assets and components.

The following functionality is available within the system to manage linear assets.

e Linear Referencing System — Segments and Markers, Shape definitions
o Enterprise Portal Asset Screens — Basic Info, Offsets, Asset Segments
e Test Results — Build linear attributes based on location along linear length

The Linear Referencing System is the framework for creating linear assets and involves setting
up segments, markers and shapes. This information is then used throughout the system to
manage the assets.

The data created in the Linear Referencing System can also be used to visually display the
linear asset on maps if your organization uses the mapping features in the system. Assets will
display on maps depending on whether they were created as a Linear or Stationary Asset.

Assumptions

© Do not use the browser’s Back button in the Web Modules as unanticipated results may
occur.

O Do not open or use the same instance of the Web Modules in multiple browser windows or
tabs. This can cause errors or unexpected performance issues.
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Setting-up Linear Referencing System

2. Setting-up Linear Referencing System

In order to manage linear assets, segments and markers must be defined and linked in the
system. This is done through Enterprise Portal screens which are accessed by clicking the

button at the top left of the system.

Go to Setup > Equipment Units > Linear Assets to see the screens available to manage linear
assets which include the Options, Markers, Segments, Lines and Shapes screens.

Defining Segments and Markers

Segments are a specific linear length from point A to point B.

Segments ADMIN MODE CHANGE REQUE:

Select Filter -
Q| o ®
Search | Reload Sort Select Sort - MNew
Segment ID
bas
Basic Info

Diescription

Length

COwner

Beginning marker 1D
Ending marker ID

Line ID

Color to show on ActionMap

Shape 1D qQ

To define a segment:
1. Open the Segments screen.

2. Click New.
3. Select a Segment ID.
4. Complete information on the Basic Info tab.
o Length is the full extent of the element and must be entered.

o Beginning marker ID: This must be defined on the Markers screen
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Setting-up Linear Referencing System

o Ending marker ID: This must be defined on the Markers screen

5. Click Save.

Markers are the points that define the beginning and end of a segment. They can be a major
junction in the element such as an intersection or mile marker. The first marker is the “zero”
point where the segment begins. Each marker must have a distance from the start of the
segment which is the first marker.

Markers ADMIN MODE CHANGE REQUEST

Select Filter v

Q| o @

Search | Reload Sort Select Sort - New
Marker ID

as

Basic Info
Description
Segment ID Type | REFERENCE

LAYOUT

Offset from segment start NODE

Latitude
Longitude

Elevation

Equipment 1D q

Primary marker

To define a marker:
1. Open the Markers screen.

2. Click New.
3. Select a Marker ID.
4. From the Basic Info tab, select the Segment ID you are referencing.

5. Define the Offset from segment start or the Latitude, Longitude and Elevation of the
element.

o Offset measures the displacement from a point to a reference point.

6. Click Save.

7. Update the segment on the Segments screen with the Marker IDs.
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Setting-up Linear Referencing System

The relationship of the segments and markers defines the linear asset. Distance is measured as
the length between two markers on a segment. A linear asset is then defined as the length
between two designated markers on the segment. The markers do not have to be adjacent, but
must be on the same segment.

Defining Shapes

Shapes define how the linear asset should be displayed geographically.

Shapes ADMIN MODE CHANGE REQUEST

Select Filter -
Q| o | N @
Search | Reload Sort Select Sort - MNew
Shape ID
Basic Infc
Geometry Basic Info

Shapetype | LINE
POLYGON
GEOMETRY
Points

[Row# [Delete [index X coordinate Y coordinate Z cog)

To define a shape:
1. Open the Shapes screen.

2. Select a Shape ID from the drop-down list.
3. Define Shape type: LINE, POLYGON or GEOMETRY.

(4 the Shape type is GEOMETRY then the shape data is maintained by an interface
with a GIS system.

4. Define lines based on a string of X and Y coordinates. This string of coordinates defines
the path from the start to the end of an element.

(4 This data can be imported from a GIS database.
5. Click Save.
6. Update the segment on the Segments screen with the Shape ID.

Once defined, shapes are linked to segments and linear assets. The shapes define what the
linear asset will look like on the maps within the system.
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Creating a Linear or Stationary Asset

3. Creating a Linear or Stationary Asset

There are two types of linear assets to consider:

e Linear Assets: Length is a critical attribute defining the asset

o Long assets, or assets that need to be managed using their length such as
roadways, pipelines, or medians.

o Stationary Assets: Length is important, but not critical to the asset definition

o Shorter assets such as bridges, culverts, storm conveyances, guardrails, walls,
or fence lines.

Consider the following questions when determining the linear asset type:

e Do | need to manage the asset based on its length? Linear Asset

o Will it be necessary to track inspection/repair activities at defined points along the
length? Linear Asset

e Do attributes associated with the asset change along the length, without fundamentally
changing the asset? Stationary Asset

Defining Linear Assets

Linear Assets - Primary Information ADMIN MODE CHANGE REQUEST HELP PH

Select Filter -
Q| o N ®
Search | Reload Sort Salect Sort - MNew
GRID MAP
Equipment ID Asset bype
Basic Infc
Usage Info Basic Info
Classes Manufacture year PM program type
Manufacturer ID INDIVIDUAL
Locations NONE

Model ID

Assignments )
Equipment type Q

Accounts
Deescription

Status
Capital

Authorization

Serial number
Asset number
Associated file

Path and file name

Description
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To define a linear asset:
1. Click New.

2. Select the Equipment ID.

3. Define standard information for the Asset including Basic Information, Equipment Types,
Equipment Class, Life Cycle Priority, etc.

4. On the Offsets tab, define the linear referencing detail that was previously set up which
includes the Marker ID/segment ID and Shape ID.

5. (Optional) Define cutouts or replacement of portions of assets (for example, when
replacing a section of pipe for a water system) in the Assets Segments section of the
Offsets tab.

6. (Optional) Define attributes, which are structures or features of an asset that need to be
managed, but do not change the asset into something else, in the Assets Segment
section of the Offsets tab. An example of an attribute for a road would be sidewalks,
drainage features or pavements types.

7. Click Save.

Display of Linear Asset

If a Shape ID is specified, the asset shape will be displayed on the map. If not, the Segment
Shape will be used for display if it was specified when defining segments and markers for the
asset.
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Creating a Linear or Stationary Asset

Defining Stationary Assets

The advantages of defining assets with length as stationary assets are as follows:

¢ Do not need to build a unique linear reference
¢ Do not need to manage markers at short distances

¢ Do not need to adjust for angular relationships to linear segments (for example, a guard
rail that curves at an angle on a bridge approach)

Stationary Equipment ADMIN MODE CHANGE REQUEST HELP PR
Q o3 1, Select Filter v @
Search | Reload Sort Select Sort - New
GRID MAP
Equipment ID New equipment unit
Basic Info
Meter Info Basic Info
Classes Model year PM program type
Manufacturer ID CLASS
Locations INDIVIDUAL
Model ID BOTH
_ Equipment type Q NOME
Assignments
Accounts Description
Color
Status Serial number
Asset number
Capital Associated fila
Path and file name
Motor Pool Description
Authorization

To define a stationary asset:
1. Open the Stationary Equipment screen.

2. Click New.
3. Select Equipment ID.

4. Define standard information for the Asset including Basic Information, Equipment Types,
Equipment Class, Life Cycle Priority, etc.

5. On the Position tab, define the Latitude and Longitude. Select the Shape ID to display
the asset as a line or shape on map views throughout the system.

6. Click Save.
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Display of Stationary Asset

If a Shape ID is specified, the asset shape will display on the map. If not, Lat/Long will be used
to display the asset on maps. If neither shape nor lat/long have been defined, the system will
attempt to use any segments, marker or offsets that were specified when creating the asset.
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Maintaining a Linear Asset

4. Maintaining a Linear Asset

Linear assets are maintained similar to other assets using work orders and service requests.

Creating a Linear Work Order

There are two types of work orders for linear assets:

e Linear work order that tracks where along the length of the asset maintenance was
performed.

o Requires input of From and To Marker references for each maintenance action.
o Can be applied generally to a work order or refined to specific locations.

e Standard work order for stationary asset with length.
o For assets like bridges and guardrails, the From and To Markers are not tracked.
o All maintenance applies to the whole asset.

Follow these steps to create a work order:

1. From the Work Order Management Portal, enter the Asset / Part ID into the Asset

Search field. Or, click the | putton to select an asset using the Asset Chooser.

2. Press Go or select an option from the Asset Chooser list.

Work Management Portal ~

Current Working Location | MAIM - MAIN LOCATION v Layout Refresh | Off v

| View Calendar | | Multi-asset WO || Crew Management | | Crew Time Entry | | Service/Inspection Due |
Asset Search
Eq ID - License # - Asset# - VIN (%last 6) - Rebuild Part ID | Go

The Current and Pending Work screen will display which allows users to view existing
Work Orders and Service Requests.
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Maintaining a Linear Asset

Current and Pending Work AC-LIN-D02 | ... | search I

Asset ID AC-LIN-00Z: CN452; ARMOUR YARD BRIDGE#1 BY-PASS 0 i=
Station Location ACLOC1 Repair Location ACLOC1
Work Orders: 3 Expand Al | Collapse Al I
Open Work Orders -
ACLOC1-2015-4 Status: OPEN Job Type: REPAIR Priority: 3 - ROUTINE
Assignment Service Status: Repair Reason: 1 - OTHER Delay:
Segment: ACSEG02 From: AC-MARKER-Z +100.0000 To: AC-MARKER-4 -200.0000
ACLOC1-2015-3 Status: OPEN Job Type: REPAIR Priority: 3 - ROUTINE
Assignment Service Status: Repair Reason: 1 - OTHER Delay:
Segment: ACSEGD2 From: AC-MARKER-2 +100.0000 To: AC-MARKER-4 -200.0000
S | -

Pending Service Requests: 0

Task Symptom Entered When Entered By Priority

Work Position

o R ——

)
© = | Address Search Q)
+ E 14th Ave E 14th Ave E 14th Ave =
. 2
i =
o
3
o
[=]
o
(=%

Repair History New Service Request New PM WO New Repair WO

3. Review any existing Work Orders and their assignments to ensure a new Work Order
will not duplicate labor on the asset.

4. Review the Pending Service Requests to see if a symptom matches the work that
needs to be done.

5. Service Requests and Work Orders will appear on the map in the Work Position
section. Click on the icons to see more detail.

6. Review the asset’s Repair History which can provide historical data about defect and
repair trends.

7. Select either New PM WO or New Repair to create the work order.

8. Select the Work Position for the work order. Click E\ to select the From Marker and
To Marker. Set the Offsets by either typing in the number or clicking and dragging the
red and green circles.
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Maintaining a Linear Asset

From Marker AC-MARKER-2 E TEST MARKER Offset|100.0
To Marker AC-MARKER-4 \I\ TEST MARKER Offset|-200.0
Asset length 10001t Selected length 100.0 ft

>
4;%
4—6_}?,

o From marker/segment — Defines the marker and segment ID at which the asset
point originates.

o To marker/segment — Defines the marker and segment ID at which the asset
point terminates.

o The green ball indicates the start of the segment while the red ball indicates the
end of the segment.

o Offset measures the displacement from a point to a reference point, which can
be negative if it is in the opposite direction of the default direction.

(4 Note: Markers will appear below the segment. Clicking on these will populate the
From Marker and To Marker fields above.

9. View the map to confirm the correct Equipment ID has been chosen. If the map does not
appear, click Show Map.

10. Click to expand Messages in the Work Details section which may include warranty
coverage, potential comebacks, other open work orders, late/soon due PM/inspection

Services
Work Details
[E) Messages OTHER OPEN WORK CRDERS
WORE ORDER NUMBER TYPE STATUS SCHEDULED REASON SERVICE
ACLOC1-2015-1 REPAIR OFEN J
ACLOC1-2015-3 REPAIR OFEN 07/10/2018 00:00 J
J

ACLOC1-2015-4 REPAIR OFEN
UNIT IS 2584 DAYS LATE FOR PM SERVICE SM4-BRG-INSF - DUE DATE 08/15/2011

11. After reviewing the information, complete all fields as necessary on this screen.
Everything not automatically populated is optional. Work Class is the only mandatory
field on this screen which is not automatically populated.

.....

not, set the value to Yes or No accordingly.

12. To create a repair work order in Pending status, insert a Date and Time Assigned that
is in the future.
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Maintaining a Linear Asset

13. Add appropriate notes to clarify the repair work being performed.

14. Select any additional service requests to attach to the work order.

Repair reason |D | ‘EI

Work Class | HII

PM Senvice [SM4-BRG-INSP \E STRUCTURAL INSPECTION BRIDGES

Service Status | HII

Date and Time Assigned  [09/10/2018 09:56 [

Date and Time Due [pa/102018 17:56 [

Vendor | HII

Technician [EMP-AC =]

Contact Name | |E|

Phone | ‘

Email Address | |

Priority 1D E| EMERGENCY/IMMEDIATE

Account ID [keaccT -]

Warranty Work

Notes

D Retrieve service requestsidefects that overlap with the work order pasition

Assign Task Symptom Entered When Entered By
Back Cancel Save

15. Click Save.

Once the Work Order is created, it functions like a standard work order with some key
differences:

e The Markers and Offsets form the framework for the maintenance.

Priority

e You will be prompted to add markers and offsets for all work order postings. These will

be the defaults from the work order or can be more specific.
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Maintaining a Linear Asset

Work Order Main

AssetID AC-LIN-D0Z: CN452; ARMOUR YARD BRIDGE#1 BY-PASS O 3= TechID  Tech Name Task
Station Location E{%IL_JC\)PCI\]ENT Repair Location QSIL_JCI’;I\;ENT No employees currently working
Job Status OPEN
- Projected |
‘Work Crder ID ACLOC1-2015-4 0 Completi te 09/112018 10:04
G\IO Linear Position  ACSEGO2: from AC-MARKER-2 +100 to AC-MARKER-4 -200
Job Type REPFAIR
Task ID WAC nernl:’al':u:sing | Main Page ” Start Delay ” View/Edit Detail |
| Finish Work Order ” Part Actions |
&”' el i, = 4 i — | Equipment History | Test Results ” Related Files |
Messages || Print Work Order ” Compenent Warranty |
| Commercial Work ” Postings ” Relationships |

Creating a Linear Service Request

A Service Request is a request for service for a defect to an asset. Service requests can come
from individual complaints, PM Inspections or deferred work not completed on previous work
orders. They are usually reported as symptoms and will need to be associated with a task when
added to a work order.

1. From the Work Order Management Portal, enter the Asset / Part ID into the Asset

Search field. Or, click the E button to select an asset using the Asset Chooser.

2. Press Go or select an option from the Asset Chooser list.

Work Management Portal ~
Current Working Location | MAIN - MAIN LOCATION v|[ Layout | Refresh[Off v

| View Calendar | | Multi-asset WO | | Crew Management | | Crew Time Entry | | Service/Inspection Due |

Asset Search

[Eq ID - License # - Asset # - VIN (%last 6) - Rebuild Part ID =]

The Current and Pending Work screen will display for the chosen Asset.
3. Review any existing Work Orders and their assignments.

4. Review the Pending Service Requests. Unassigned service requests are identified
with the selected Asset ID. You can assign these to existing work orders.

5. Service requests and work orders will appear on the map in the Work Position section.
Click on the icons to see more detail.
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Maintaining a Linear Asset

6. Review the asset’s Repair History which can provide historical data about defect and
repair trends.

7. Click the IEI icon in the Pending Service Requests section to view or edit an existing
service request, or click New Service Request to create a new service request.

The Service Request screen will display allowing the user to view or edit existing service
requests or create new ones.

Service Request / Defect

Asset D AC-LIN-002: CN452; ARMOUR YARD BRIDGE#1 BY-PASS O i=

Station Location ACLOCH Repair Location ACLOC1
Basic Information

Asset 1D AC-LIN-002 B CN452; ARMOUR YARD BRIDGE#1 BY-PASS

Location lacLoC L]

Reporting Source | v

Jurisdiction l:l B
SRR —
|

Name

Phone Number | ‘

Email Address |

I w—
wac —

Condition rating [ |EXCELLENT
S — P
T —| P ST

From Marker AC-MARKER-2 E TEST MARKER Offset 100.0
ToMarker | AC-MARKER-4 E TEST MARKER Offset -200.0
Asset length 100.0 Selected length 100.0 ft

A
&
3,
74,

8. Review or add details to the Basic Information tab. Following are some of the options
that must be specified:

o Fail/lCause code - Select a cause for the defect
o WAC - Work Accomplish Code to indicate the correction
o Correction Performed - Free form field on what was done

o Condition Rating - 0-5 with 0 meaning out of service and 5 as excellent and
near new

o Task ID will allow a work order to be created with this task pre-defined.

9. Review or add details to the Work Position tab.

o Click Show Map to see a map showing where the service request is located.
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o Adjust markers and offsets by manually entering values into the offset fields or
clicking and dragging the red and green dots to where they are needed.

o Using MobileFocus and an approved device, you can use GPS to create a
service request from the exact location of the device.

10. Define attributes by clicking Choose... on the Attributes tab and specifying an
Effective Date.

11. Review or add details to the Notes and Comments tab.

o Add a note — Time stamped with user ID and not erasable
o Add a comment — Comments can be erased

12. Add any necessary files by clicking Add on the Files tab.

13. Click Save.
The new or updated Service Request will be added to the asset and associated Work
Orders.
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Creating Linear Asset Attributes (Test Results)

5. Creating Linear Asset Attributes (Test Results)

An attribute is a structure or feature of an asset that needs to be managed, but does not
fundamentally change the asset. Examples of attributes for a road would be sidewalks, drainage
features or pavements types. Creating attributes and linking them to assets is done through
Enterprise Portal screens. Test Elements, Test Types, Test Groups and Test Results must be
set up in order to create a linear asset attribute.

Go to Setup > Equipment Activity > Testing to view the pages required for attribute creation.

Creating a Test Element

The creation of Test Elements allows a user to define what attributes they would like to have
mapped to the asset once the test is completed (for example, speed, track type, or condition
rating).

Test Elements ADMIN MODE CHANGE

Select Filter -
Q| o @
Search | Reload Sort Select Sort - New
Test element ID
Elements
Symptoms Elements
Description

Procedures

Walidate minimum value

Validate maximum value

To create a test element:
1. Open the Test Elements screen.

2. Click New.

3. Create a Test element ID.
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Creating Linear Asset Attributes (Test Results)

4. Specify Description on the Elements tab.

5. Inthe Procedures box, add any information to specify how you would like the test

element performed.

6. Select or add rows to the Symptoms associated to this element table on the

Symptoms tab. This would indicate which symptoms would prompt the addition of this

element on a test.

7. Click Save.

Creating a Test Type

The creation of Test Types requires a list of elements to be added to the Test Elements tab on

the Equipment Activity Test Types screen.

Test Types ADMIN MODE CHANGE REQUEST HELP PREFERENC
Select Filter v
Q o ®
Search | Reload Sort Select Sort = New
Test type ID
Basic Info
Test Elements Basic Info
Equipment Types Description
Equ ipment Classes Require that test is authorized for equipment unit Default time code
Require work order ID for test Default indirect task ID
Equipment IDs ) )
Require certificate for test
Require vendor 1D for test Test dassification

Require vendor invoice for test
Update header status based on element results
Assodated file
Path and file name

Description

1. From the Test Types screen, click New.

2. Create a Test type ID.

3. Identify what parameters you would like these test types to adhere to on the Basic Info

tab.
@ Be sure to set the Test classification field to Attribute.

4. Add test element detail by row on the Test Elements tab.
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Creating Linear Asset Attributes (Test Results)

5. Using the Equipment Types, Equipment Classes and Equipment IDs tabs, apply the
test type to specific asset types, asset classes, or to specific assets.

6. Click Save.

Creating a Test Group

Test groups enable you to group different test types that may be performed together.

Test Groups ADMIN MODE CHANGE REQUEST
Select Filter v
Q| o @
Search | Reload Sort Salect Sort - New

Test group ID

Basic Info
Comments Basic Info
Diescription

Test types associated to test group
|[Row# [Delste [Seguence  [Testiype ID Description

To create a test group:
1. Open the Test Groups screen.

2. Click New.
3. Create a Test group ID.
4. Select or add rows to the Test types associated to test group table.

5. Click Save.
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Creating Test Results

Use the Equipment Activity Test Results screen to assign specific attributes to an asset.

Test Results ADMIN MODE CHANGE REQUEST

Select Filter v
Q| o ®
Search | Reload Sort Select Sort - MNew
Test ID
Basic Info
More Info Basic Info
Test Results Equipment ID Status | PEN
. Test type ID g:.SF
Test Equipment Meter 1 Meter 1 validation PAS
Meter 2 Meter 2 validation FAll
Comments ) o PER]
Dateand timeof test | __/_ /i
Notes Date and time due A — .
Closed ]
Files Test location ID Approved _
Employes ID By user
Work order ID
Task ID

To create a test result:
1. Open the Test Results screen.

2. Click New.
3. Assign the appropriate Test ID.

4. On the Basic Info tab:

i. ldentify the Test Type you created for the asset.

ii. Designate the marker, segment and offset information for the test result.

iii. ldentify the Test Location ID and Employee ID of the person conducting the test

5. On the Test Results tab, assign the Numeric value found or Qualitative finding for the

test elements assigned.

6. Add any Comments, Notes, or Files that you would like to have attached to the test

result.
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Creating Linear Asset Attributes (Test Results)

7. Click Save. If the screen will not save, check to see that all required fields are filled-in,
then try again.

Configuring Mapping from Test Elements

The assets associated with test elements can be visually displayed on maps in the system. This
is configured using the Test Result Asset Mapping screen.

Test Result Asset Mapping ADMIN MODE CHANGE REQUEST  HE|

Select Filter hd
Q o N ®
Search | Reload Sort Select Sort - MNew
Test type ID Test ma
as
Basic Info
[Row# [Delete [TestelementID Element source Maps to

To configure elements to display on a map:
1. Open the Test Result Asset Mapping screen

2. Click New.
3. Assign the appropriate Test type ID.
4. On the Basic Info tab, enter in the specific test elements you would like mapped by row.

5. Click Save.
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