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Facilities Management 

( [FM-3] Property Management

1. Project Summary

1.1.1 [FM 3]  Property management

1.1.1.1 Project Description

Property management is a process starting from requirement programming and continuing through the building’s life cycle. In this phase the FM-3 project covers just a subset of this process focusing on grouping of spaces and other possible objects for different purposes, like maintenance, administration, public registers, mapping etc. This process is based on objects provided by the design and construction process and uses mainly the attributes in the current model. The main user is the building owner and the benefit is more efficient use of the building data and through this cost savings in the administrative work. This process  starts after the building is completed and is carried out through the whole life cycle of the building.

1.1.1.2 Project Team

Project Leader ( Poul Sorgenfri Ottosen - Nordic Chapter

	Chapter
	Name
	Email
	Hrs / Wk

	Nordic
	Poul Sorgenfri Ottosen
	pso@aua.auc.dk
	10

	Nordic
	Jan Karlshøj
	jakbyg@carlbro.dk
	3

	Nordic
	Arto Kiviniemi
	arto.kiviniemi@vtt.fi
	5

	NA
	? Kevin Yu
	
	?

	Singapore
	? Tan Kee Wee
	
	?

	UK
	? Mike Goodman
	
	?

	
	
	
	

	Total for project team
	
	
	


1.1.1.3 Scope of Work

AEC processes to be supported
-
3
Est. total AEC expert time (days)
-
30

Expected IFC Model Impact (1 (min) to 5) 
-
1
Est. total Info Modeling expert time (days)
-
15

Degree of technical difficulty (1 (min) to 5)
-
1
Est. total Software/PM expert time (days)
-
10

1.1.1.4 Resources Required / Committed

	Member Company Resources
	Reqired Days
	Market Value
	
	Days Committed
	Resource shortfall

	Requirements definition
	
	
	
	
	

	
Process Model
	10
	$5 000
	
	10
	0

	
Usage Scenaria
	20
	$10 000
	
	20
	0

	Model design 
	
	
	
	
	

	
Object Model development (w/ tech.Support)
	6
	$3 000
	
	?
	?

	
Integration (w/ tech.Support)
	9
	$4 500
	
	?
	?

	Design and Implementation validation
	
	
	
	
	

	
Test Case development
	5
	$2 500
	
	?
	?

	
Review/feedback on implementations
	5
	$2 500
	
	?
	?

	Project Management
	
	
	
	
	

	
Project management and administration
	10
	$5 000
	
	10
	0

	
Travel and Meetings
	10
	$10 000
	
	10
	0

	Total Member Company Resources
	75
	$42 500
	
	50 + ?
	?

	
	
	
	
	
	


	Model/Specification development support
	Required Days
	 Market Value
	
	Days Committed
	Resource shortfall

	
Technical support
	nn
	$nn
	
	
	

	
Project management
	nn
	$nn
	
	
	

	
Publication and Administration
	nn
	$nn
	
	
	

	
Equipment and software
	nn
	$nn
	
	
	

	
Travel and subsistence
	nn
	$nn
	
	
	

	Total Project Support
	nn
	$nn
	
	
	

	
	
	
	
	
	

	Total for Project
	nn
	$nn
	
	
	


IFC Process Definitions

1.2 [FM-3] Property Management (Building Owner’s viewpoint)
Processes Defined in this project:
1. Enabling the use of IFC objects in property management

2. Grouping IFC objects

3. Linking the maintenance objects to the IFC objects

1.2.1 Property Management

1.2.1.1 Introduction

Overview: 

Property management is a process starting from requirement programming and continuing through the building’s life cycle. The tools should facilitate the evaluation and comparison of properties and all costs during the construction and the life cycle. For these purposes the design and product data should be in such a format that it could be combined to the owner's and other external data bases for evaluation and management purposes. 



Process Scope:

In this phase the FM-3 project covers just a subset of this process focusing on grouping of spaces and other possible objects for different purposes, like maintenance, administration, public registers, mapping etc. This process is based on objects provided by the design and construction process and uses mainly the attributes in the current model. The main user is the building owner and the benefits is more efficient use of the building data and through this cost savings in the administrative work. This process is starts after the building is completed and is carried out through the whole life cycle of the building.

· Grouping IFC objects

· Linking the maintenance objects to the IFC objects

Out-of-Scope:
· Instructions for the maintenance

· Evaluation methods

Definitions:
· Group: a set of selected objects and / or groups

· Maintenance object: an object containing description, classification and maintenance history of linked IFC building elements

References:

· Version 1.0 IFC Model

· CB-1 Client Briefing

· ES-1 Cost Estimating

· (FM-1 and FM-2 Maintenance, in version 3.0)

· FM-4 Occupancy Planning

Contributors:
· Poul Sorgenfri Ottosen (AAU, Danish Department of Education) (Nordic)

· Jan Karlshoej (Carl Bro A/S) (Nordic)

· Arto Kiviniemi (VTT Building Technology) (Nordic)

· ?

1.2.2 Process Diagram





 EMBED Visio.Drawing.4  

1.2.3 Process Definition

1.2.3.1 Overview

The need for grouping can be caused by any management purpose, like a new department, workgroup, cleaning area, renovation, fire zone etc. In this process the property manager can create new groups from selected objects. These groups can be used for any administrative or management purposes. All material or quantitative information is calculated from the IFC model. The model information can be used together with the owner's own or other external database information to evaluate operational costs or other needed values. 

1.2.3.1.1 Grouping IFC objects

Task Description:
The first task is to define the grouping purpose, which defines the classification of this group. Then the objects for new groups can be selected through various methods:

· any objects selected by the user

· filtered objects (type, properties or other selection key) selected by the user

· filtered objects in the whole model

After the selection is completed the user can give a description to the group.

If the selected objects already belong to some group with the same classification, the application should warn the user about it and ask for instructions for further operations.

When the groups are formed the user can use those as the selection criteria for different operations and reports. All IFC object data should be available through these selections.

If the Grouping is added in IFC Release 1.5 this part may not be needed..
Example Usage Scenario:
The grouping mechanism enables many different functions in FM and also in other activities. With this mechanism the building owner can form for example rental, cleaning and other area combinations from spaces: The cleaning areas in the building needs to be defined. Different materials need different operations. The materials on surfaces can be recognized from the IFC model and picked automatically. After this the selected objects can be divided to proper sizes for operations and grouped to one unit. The classification and description of the unit enables easy administration, visualization and reporting of these units.

1.2.3.1.2 · Linking the maintenance objects to the IFC objects

Task Description:
First task is to define the selection criteria for a maintenance group. Then the objects for a new group can be selected through various methods:

· any objects selected by the user

· filtered objects (type, properties or other selection key) selected by the user

· filtered objects in the whole model

After the selection is completed the user can give a description to the new maintenance group.

If the selected objects already belong to some maintenance group, the application should warn the user about it and ask for instructions for further operations.

When the maintenance groups are formed the user can use those as the selection criteria for different maintenance operations and reports. All maintenance data is stored in the maintenance object and the IFC object data should be available from the actual objects.

Example Usage Scenario:
The different window and door types as well as other objects in the building can be linked to a maintenance object. The grouping mechanism is identical to the grouping activities.

With the description and classification attributes the different maintenance groups, purposes and needs can be identified. With delivery date and guarantee ending date the status of the guarantee can be stated. The guarantee terms can define the maintenance period and the maintenance instructions. With last maintenance date, maintenance signature and maintenance history the operations can be verified. The inspection intervals, last inspection date, inspection signature and inspection history helps the property manager to plan and define priorities for maintenance operations in connection with the information in cost object.

The guarantee terms, maintenance instructions, maintenance history and inspection history are pointers which refer to external databases or paper documents.

The dates of delivery, guarantee ending, last maintenance and last inspection as well as maintenance and inspection signatures enable the search, selection of objects and operation to them on these criterion.

IFC Model Requirements Analysis

1.3 FM 3 - Property Management (Building owner’s viewpoint)
1.3.1 Grouping IFC objects

This process can be performed at any stage in the lifecycle of the building, but it has been designed for the Property manager. Groups can consist of IFC Object, and the user can use the Group object to make links to the users own private objects.

The need for grouping can be caused by any management purpose, like new department, workgroup, cleaning area, renovation, fire zone etc. In this process the property manager can create new groups from selected objects. These groups can be used for any administrative or management purposes. All material or quantitative information is calculated from the IFC model. The model information can be used together with owner's own or other external database information to evaluate operational costs or other needed values. 

1.3.1.1 Industry Process Definition

The first task is to define the grouping purpose, which defines the classification of the group. Then the objects for new group can be selected through various methods:

· any objects selected by the user

· filtered objects (type, properties or other selection key) selected by the user

· filtered objects in the whole model

After the selection is completed the user can give a description to the group. 

1.3.1.2 Process Diagram




1.3.1.3 Process Analysis

There are three processes in the Grouping IFC Objects. Manage requirements is properly supported by a Facility Management Software tool, while Grouping IFC is a IFC based application. Evaluation and other functions can be based on the users own software, it must just be able to read the needed IFC Objects.

1.3.1.3.1 Management requirements

The user makes decisions about what he would like group.

Input Information:

· Any needs for grouping 

output Information:

· Selection criteria

· Space type either/or

· Floor type

· Department use of spaces

· Cleaning

· etc.

Project Model Usage Requirements:

Existing Classes:

New Classes:

1.3.1.3.2 Grouping

The Grouping process reads information about what should be grouped. A number of object is selected from the IFC model either by IFC Objects type/attribute or by the user picks a number of objects from the model. A new grouping object is made and the identification of the selected objects a store/linked to the grouping object.

Input Information:

· Section criteria

· IFC Objects (IFC Space, IFC Layered Element etc.)

output Information:

· IFC Grouping object

· Identification

· Description

· Classification of groups

Project Model Usage Requirements:

Existing Classes:

· IFC Object


Data 

- 
Identification


- Attribute already in IFC objects


Behavior

New Classes:

· IFC Grouping Object


Data 

- 
Identification


- Description


- Classification of group from a project specific list


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.1.3.3 Management, rental etc.}

Use IFC Grouping object to make connection to private database systems or to makes reports and drawings.

Input Information:

· IFC Grouping Object

· Own data: Cost, taxes etc.

Output Information:

· Evaluation result (Rental, drawings )

Project Model Usage Requirements:

Existing Classes:

· IFC Objects


Data 

- 
Identification 


-
Attribute already in IFC objects


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

New Classes:

· {{ Object type name }}


Data 

- 
{{ Data description  ( type }} 




-
{{ notes }}


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.1.4 IFC Model Impact 

This section summarizes the model requirements from all the process tasks analyzed above into two groups ( Extensions to R1.0 model object types and proposed new object types for R2.0.

Usage/Extensions to R1.0 object types

· IFC Space

Data


- Room number (new)

- Name of space (new)


- Equipment (Electrical and HVAC) list in a string (new)

· IFC DoorType

Data

- Thermal Rating (new)


- Security Rating (new)


- Change door hardware type to hardware type

· IFC Windowtype

Data


- Thermal Rating (new)


- Numbers of glasses (new)


- Fire Rating for the window (new)


- Acoustic Rating (new)


- Security Rating (new)


- Pointer to hardware type (new)


- External/Internal (new ?)

·  IFC LayeredElement

Data


- Thermal Rating (new)


- Fire Rating for the window (new)


- Acoustic Rating (new)


- External/Internal (new ?)

· IFC WallType

Data


- Measure areal of an external wall ?

- Remove Thermal Rating


- Remove Fire Rating


- Remove Acoustic Rating

New object types required

· IFC Grouping Object


Data 

- 
Identification


- Description


- Classification of group from a project specific list


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.1.5 RoadMap Issues

Interoperability Issues
Applications from which information is needed:

· Architectural (Spaces, Wall, Floors, Doors, Windows)

· Others in the future

Applications for which information is produced:

· Facility Management

· Any program that needs groups of objects

Value of software supporting this process
{{In this section, please allow for the other domains to rank your process in order of precedance for their domain, this allows us to examine the issue on a group as well as an individual level}}

· {{ discipline 1 }} - {{value from 1-10, 1 being the highest value, 10 being the lowest]]

· {{ discipline 2 }} - {{value from 1-10]]

Sponsor Software Companies
Software Companies that have shown an interest in developing applications which implement the process

· {{ company 1 }}

· {{ company 2 }}

1.3.1.6 Issues identified in reviews

{{ Reviewing group - Reviewed for: }}
· Issues:

· {{ Proposed resolution }}

· {{ Issue 1 }}

· {{ Proposed resolution }}

· {{ Issue 2 }}

· {{ Proposed resolution }}
1.3.2 Linking the maintenance objects to the IFC objects

The different building elements in the building are linked to a maintenance object. The guarantees, maintenance periods and maintenance history of these elements is stored in the maintenance object. The property manager can check from this information when maintenance operations should be done and if all necessary operations are made according to the guarantee terms. The grouping mechanism is identical to the groping activities

1.3.2.1 Industry Process Definition

First task is to define the selection criteria for a maintenance group. Then the objects for new group can be selected through various methods:

· any objects selected by the user

· filtered objects (type, properties or other selection key) selected by the user

· filtered objects in the whole model

After the selection is completed the user can give a description to the new maintenance group.

If the selected objects already belong to some maintenance group, the application should warn the user about it and ask for instructions for further operations.

When the maintenance groups are formed the user can use those as the selection criteria for different maintenance operations and reports. All maintenance data is stored in the maintenance object and the IFC object data should be available from the actual objects. The first task is to define the grouping purpose, which defines the classification of this group. Then the objects for new group can be selected through various methods:

· any objects selected by the user

· filtered objects (type, properties or other selection key) selected by the user

· filtered objects in the whole model

After the selection is completed the user can give a description to the group. 

1.3.2.2 Process Diagram




1.3.2.3 Process Analysis

There are three processes in the Linking the maintenance objects to the IFC objects: Management requirements, Maintenance linking and Maintenance information handling.

1.3.2.3.1 Management requirements

The user makes decisions about what he would like maintain.

Input Information:

· Any needs for maintenance 

output Information:

· Selection criteria

Project Model Usage Requirements:

Existing Classes:

New Classes:

1.3.2.3.2 Maintenance linking

IFC objects are linked to a Maintenance object. The IFC Objects are selected according to the selection criteria. A new Maintenance object is defined.

Input Information:

· Section criteria

· IFC Objects (IFC Space, IFC Layered Element etc.)

output Information:

· IFC Maintenance object

Project Model Usage Requirements:

Existing Classes:

· IFC Object


Data 

- 
ID 


Behavior
New Classes:

· IFC Maintenance Object


Data 

- 
Identification


-  Description


-  Classification


-  Delivery date


-  Guarantee terms (Pointer to)


-  Guarantee ending date


-  Maintenance period


-  Last maintenance date


-  Maintenance signature


-  Maintenance Instruction (Pointer to)


-  Maintenance history (Pointer to)


-  Inspection intervals


-  Last inspection date


-  Inspection signature


-  Inspection history (Pointer to)


-  Priority


-  Cost


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.2.3.3 Maintenance information handling

Use Maintenance Object to produce Maintenance operation schedules and instructions. Maintenance instruction are stored outside the IFC model.

Input Information:

· IFC Maintenance Object

· External databases/links to maintenance instructions.

Output Information:

· Maintenance operations

Project Model Usage Requirements:

Existing Classes:

· IfcCost
New Classes:

· {{ Object type name }}


Data 

- 
{{ Data description  ( type }} 




-
{{ notes }}


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.2.4 IFC Model Impact 

This section summarizes the model requirements from all the process tasks analyzed above into two groups ( Extensions to R1.0 model object types and proposed new object types for R2.0.

Usage/Extensions to R1.0 object types

· IFC Objects (IFCWindow)


Data 

- 
Id


- Type (IFCWindowtype)


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

New object types required

· IFC Maintenance Object


Data 

- 
Identification


-  Description


-  Classification


-  Delivery date


-  Guarantee terms (Pointer to)


-  Guarantee ending date


-  Maintenance period


-  Last maintenance date


-  Maintenance signature


-  Maintenance Instruction (Pointer to)


-  Maintenance history (Pointer to)


-  Inspection intervals


-  Last inspection date


-  Inspection signature


-  Inspection history (Pointer to)


-  Priority


-  Cost


Behavior

- 
{{ Behavior description }} 




-
{{ notes }}

1.3.2.5 RoadMap Issues

Interoperability Issues
Applications from which information is needed:

· Architectural (Wall, Doors, Windows, Floors)

· HVAC

Applications for which information is produced:

· Facility Management (Maintenance)

Value of software supporting this process
{{In this section, please allow for the other domains to rank your process in order of precedance for their domain, this allows us to examine the issue on a group as well as an individual level}}

· {{ discipline 1 }} - {{value from 1-10, 1 being the highest value, 10 being the lowest]]

· {{ discipline 2 }} - {{value from 1-10]]

Sponsor Software Companies
Software Companies that have shown an interest in developing applications which implement the process

· Viatek FM

1.3.2.6 Issues identified in reviews

{{ Reviewing group - Reviewed for: }}
· Issues:

· Valtion kiinteistölaitos  (Building owner)

· Rakli (FM-ass.)
· {{ Issue 1 }}

· {{ Proposed resolution }}

· {{ Issue 2 }}

· {{ Proposed resolution }}

2. Object Type Definition Tables

2.1 [FM-3] Property Management

Domain Extension Model

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IFC Core 
	
	
	
	
	
	

	
	 --> Classes/Interfaces/Attributes/Relationships/Defined Types

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	IfcGrouping
	A number of object is selected from the IFC model either by IFC Objects type/attribute or by the user picks a number of objects from the model

	
	
	
	
	
	
	
	
	
	InheritsFrom ---------->
	IfcControlObject
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Description
	Description of Grouping object. Description can be used to identified purpose of the group.
	IfcString
	n/a
	n/a
	empty string
	n/a

	IFC FM Extension Models for R2.0
	
	

	
	
	
	
	IFCMaintenanceObject
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	InheritsFrom ---------->
	IfcControlObject
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Description
	Description of maintenance operation.
	
	
	
	

	
	
	
	
	
	
	
	
	
	Installation (handing over) date
	Time from which the guarantees start
	IfcDate
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Guarantee terms (Pointer to)
	Guarantee terms. Descriptions of  the right treament of the product
	?
	n/a
	n/a
	empty string
	n/a

	
	
	
	
	
	
	
	
	
	Guarantee ending date
	Date where the guarantee ends
	IfcDate
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Maintenance period
	Periode between each maintenance operation
	IfcDate
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Last maintenance date
	Last time maintenance was made.
	IfcDate
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Maintenance signature
	Actor who has made the last maintenance
	IfcActor
	see type
	see type
	0,0
	see type

	
	
	
	
	
	
	
	
	
	 Maintenance Instruction (Pointer to)
	Link to external information about miantenace instructions. Informations may be on paper or in a electronic form.
	?
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	 Maintenance history (Pointer to
	Link to external information about the maintenance history. Maintenance history describe when and who there did the maintenance, and maybe som additional information. Informations may be on paper or in a electronic form.
	?
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Inspection intervals
	Time betreewn inspections.
	IfcDate
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	Last inspection date
	Last time inspection was made.
	IfcDate
	n/a
	n/a
	empty set
	n/a

	
	
	
	
	
	
	
	
	
	 Inspection signature
	Actor who has made the last inspection
	IfcActor
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	 Inspection history (Pointer to)
	Link to external information about the last inspection. Informations may be on paper or in a electronic form.
	?
	n/a
	n/a
	n/a
	n/a

	
	
	
	
	
	
	
	
	
	 Priority
	Inportance of maintenance.
	IfcInteger
	0
	N
	0
	n/a

	
	
	
	
	
	
	
	
	
	Cost
	Estimated cost for maintenance
	IfcCost
	n/a
	n/a
	n/a
	n/a


Type Definitions

	
	#
	
	TypeDef Name
	Description

	
	
	
	
	Class being Typed
	

	
	
	
	
	
	Generic Type
	

	Defined
	
	
	
	
	
	Specific Type / domain defining type

	In
	
	
	
	
	
	
	Att_Set #
	 Attribute Sets

	
	
	
	
	
	
	
	
	
	

	Core
	
	
	Grouping
	
	
	Groups of IFC objects

	
	
	
	
	IfcGroup
	
	
	

	
	
	
	
	
	
	< Any value >
	

	
	
	
	
	
	
	
	
	shared = 
	<none defined>

	
	
	
	
	
	
	
	
	occurrence =
	<none defined>

	
	
	
	
	
	
	
	
	
	

	Core
	1
	
	Maintenance
	
	Maintenance of building elements

	
	
	
	
	IfcMaintenance
	

	
	
	
	
	
	
	< Any value >
	

	
	
	
	
	
	
	
	
	shared = 
	<none defined>

	
	
	
	
	
	
	
	
	occurrence =
	<none defined>


Attribute Sets

	
	
	Attribute Set Name
	
	
	
	
	
	

	
	
	
	
	Attribute or Relation name
	Definition
	Data Type or Related Object
	Min
	Max
	Default
	Units
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