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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Introduction

The ISO 15686 series on buildings and constructed assets, including service life planning, is an essential
contribution to the development of a policy for service life planning of buildings and constructed assets.

This part of ISO 15686 establishes the basic procedures necessary for the service life planning process
of buildings. However, for this to occur it is considered that an information system is needed. An
information management system suitable for carrying out the service life planning process needs to
meet a number of rigorous requirements including being able to
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capture enough Information and SUpport the methods Needed 1o calcutate the ef
environment (and microclimate) on the building materials and components used,

define maintenance schedules for different qualities of building materials installed und
environmental conditions.

either high performance materials with little maintenance or lower performance mat
better maintenance procedures. Procedures need to be able to (take ease of replac
demolition into account,

incorporate new knowledge and predictive methods for material performance and m,
without affecting methods and data structures that enable€alculations based on current|

support interoperability between software applications, and

be used by designers, constructors, owners, operators and demolishers throughout the cd
lifecycle.

Ctically, this means applying the technology‘that is generally being termed Building ca
rmation Modelling (BIM) systems. BIM andthe use of software applications that enable iti
;ﬁrmal way of working within the construction industry. It offers significant benefits in
ity to work with construction compenents and assemblies as objects that encapsulate
the form of geometric information) and other information about performance, delivery
more. Performance can include information about durability and sustainability m¢
rs powerful capabilities fofidealing with these key areas of interest at every level from
ponent to constructed facility.

standard is partjeularly concerned with the provision of information for service lif
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apply life cycle costing methodologies using the captured data to calculate the benefits of using
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It proposes structurés-for the capture and exchange of service life planning informatiof based on
the[Industry Foundation Classes (IFC) standard for information exchange and sharing @and on the

Co

struction Operdtions Building Information Exchange (COBie) standard.

equentsection coversastage ofthelifecycle of servicelife information, startingwithitsm

publlcatlon followed by its adjustment i in the context of a partlcular facility and finall

of how the data mlght be used in manual or automated calculations.
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INTERNATIONAL STANDARD

ISO 15686-4:2014(E)

Building Construction — Service Life Planning —

Part 4:
Service Life Planning using Building Information Modelling

1 (Scope

Thip part of ISO 15686 provides information and guidance on the use of standards‘for information

exchange for service life planning of buildings and constructed assets and their components as well as

therequired supporting data.

It provides guidance on structuring information from existing data sources/to’enable delivery of their

infgrmation contentin a structure that conforms to international standards for information ekchange. In

partficular, reference is made to ISO 16739. The Construction Operations Building Informatiop Exchange

(COBie) standard for the exchange of facility information in tabulardata are used as an plternative

representation. COBie is a tabular representation of a handover view'of the I[FC schema.

It i$ also applicable to the exchange of service life information between categories of flesign and

infgrmation management software applications that havé standards-based informatior] exchange

intgrfaces including:

a) |Building construction Information Modelling (BIM);

b) |Computer Aided Facilities Management (CAFM).

Excluded from this part of the standard arge

— |information exchange using proprietary methods, and

— |processing and analysis of data within individual software applications, though examples are
provided.

Themain targetaudience is'the Information manager who will use the framework to assistin §tructuring

the[International, nationalor project/facility level BIM guidance document.

Thip Standard specifiés the structure and representation of service life data. It is focused on kely exchange

reqpirements underlying the common transactions.

Thif documént'may be used for a variety of purposes

a) [to,achieve and maintain a common understanding within the national and project contefts;

b) Lte-establish-the-desired-outcomesand-to-define-appropriate-quatity

c) toidentify appropriate management effort and tools;

d) to identify necessary effort and resourcing.

Service life planning involves the application of data about elements within a building or constructed
assets to enable their design, predicted or estimated service life to be determined and communicated.
Buildings are increasingly designed using Building Information Modelling (BIM), an approach that can
provide a specification of all the objects in building and how they are aggregated into parts, assemblies
and systems. An architect or engineer can define the objects using BIM; it is anticipated that the actor
having the service life planning role will apply service life data to these objects and make the data
available for other purposes through the use of data exchange standards.

© IS0 2014 - All rights reserved
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Using information exchange standards to describe the structure of service life planning information
is important because it normalizes the way in which service life information should be delivered from
source to user so thatrelevant different attributes can be exchanged and a range of software applications

can be used to capture the information.

1.1 Process map

The process map (see Figure 1) shows the key sequence of information exchanges and places the
information exchanges in context, identifying the sending and receiving roles. It is based on the process
map for design given in ISO 15686-1:2011, Annex B, and the management plan given in [SO 15686-3.

In summarly, ISO 15686-2, ISO 15686-8, ISO 15686-5 and ISO 15686-7 define four processes which|use
service life data.

ISO 13686-2 (Testing): Product and testing are brought together to obtain thelsérvice [life
charadteristics.

ISO 13686-8 (Prediction): The characteristics are brought into a specific,context to obtajn a
predicfed service life.

ISO 15/686-5 (Costing): The predicted or measured service life is used, with cost or environmeptal
impact rates to obtain a life cycle cost or assessment.

— IS0 15p86-7 (In-use inspection): The context factors are revised to'reflect in-use surveys.

Service life process and information exchange requirements

Product and Testing Development Testing/Inspection Publication Prediction Appraisal

Product
Development
I1SO 15686 Part 4:
Sections 4 and 5
Initiation

Testing 1SO 15686 Part2
Method Testing

Manufacturer

Tester

I1SO 15686 Part 4:
Section 6
Publish Tested

Product
I1SO 15686 Part 4:
Sections 7

1SO 15686 Part 7: Access Facility 1SO 15686 Part 8:
Service Life

In-Use Context Context Prediction
SO 15686 Part 4
Sections 8

1SO 15686 Part 5:
Access Impacts Appraisal

®

Finish

Product Data
Supplier

Designer or
Manager

Consultant

Cost/ Environmental

Figure 1 — Exchange requirements detailed in this part and their relationship to other parts

The process map document covers the determining of the service life of a type of product (during
early design stages) and of occurrences of products of a particular type (during later design stages,

construction and operation/maintenance).

NOTE The data requirements for ISO 15686-7 (In-Use inspection) are used in Clause 7 and Annex B.

© ISO 2014 - All rights reserved
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1.2 Datarequirements

The determination of service life is undertaken at various times during the design, construction and
operation of a project. During the early design stages when product information is aggregated a level
such as the whole building or as specifications of whole systems; it is only the design life of a product
that can be determined. At the earliest design stages when only product occurrences are defined, design
life is estimated at the occurrence level. At later design stages, when individual products are located and
these products are designated by type, design life can be indicated for all occurrences at the type level.
Similarly, when individual products are identified, it becomes possible to determine a reference service
life when a manufacturer/supplier can be identified. As with design life, reference service life can be

allocatedtothe prnr‘]nr‘f type level

At lpter design stages and during construction, when the configuration and location of‘\prpducts has
beeh fully established, it becomes possible to analyse the service life of products according to ‘in use’
confditions. These conditions can vary the reference service life depending on factors such als exposure
to weather, aggressiveness of the local environment and other degrading (or uggrading) factors. The
resyilt of applying in-use conditions is to define an estimated service life which-is simply tHe length of
timp of a product occurrence lifecycle.

Finally, the condition of a product occurrence can be checked from time,to time during the ¢perational
stage. From the condition of the product, a residual service life cantbe-assessed. If degradatjon is more
thap has been expected, the residual service life is reduced to less‘than the value that might have been
expected from the estimated service life.

The overall data requirements for the process are summatized in Figure 2.

N
Design Lifﬁ\,\g External Library Data

Objects of Interest

Design Life Data

—
| Reference Service Life External Library Data

Objects of Interest

Reference Service Life Data

Estimated Service Life External Library Data

Objects of Interest

Estimated Service Life Dath

Residual Service Life Condition

Objects of Interest

Residual Service Life Data

Figure 2 — The ‘service life planning view’

Clause 4 of this part of ISO 15686 defines the data requirements to identify the product.

© ISO 2014 - All rights reserved 3
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Clause 5 suggests the data required for the specification/selection of product.

Clause 6 adds the testing regimen and the key service life metrics.

Clause 7 adds the context and the predicated estimated service life.

Clause 8 adds the impacts (to date and predicted) for stages in the life cycle value.

Clause 9 suggests a representation where uncertainty and ranges of values are relevant.

Annex A provides a formal representation for Service Life definition.

Annex B p1

Annex C pj

Annex D offfers example calculations.

ovides a formal representation for Service Life factors.

ovides a formal representation for Environmental and Economic Impact measures

1.3 IFC support for service life planning

IFC contaims support for a wide range of building and construction topics. Thetinformation needed for

service 1ifeIplanning andrelated topicsis supported by specific objects (entity types) in the schema (e.g.an

object handlling functional measures’), but also as general objects handlingthe technical performande of
building cdmponents and systems, property information (e.g. materialJ:about the building compongnts,
informatiop about needed measures of care and maintenance etc.

There are deveral concepts captured in the IFC schema that are relevant to service life planning and that

can be applied in a specific subset (view) of the IFC schema about service life planning. These include/the

following. $ee Table 1.

Table 1 — Concepts in IFC relevant to.service life and impact assessment
Ideas in the IFC schema Purpose

Service life Can be applied to.anyphysical object either as a single occurrence or an aggrega-

Service lifelfactors tion or assembly ‘ef’physical objects acting as a single object. A service life can
have one or more related service life factors according to the ISO 15686 factor
method.

The term physical object is used here to identify the difference between an object
thatthas physical existence as opposed to an abstract object such as a cost or
consStraint.

Material A’material definition can be related to a physical object

Impact One or many economic or environmental impacts can be associated with physifcal
product or process objects. Impacts are associated to specific stages in the life
cycle.

Condition The current condition of physical objects can be determined by applying one of
more condition criteria. Condition can be determined using either subjective
assessment (e.g. condition on a scale from 1 to 10 where 10 is good and 1 is bad)
or by objective assessment using measured values.

Quantity sets IFC has a capability to associate measured quantities (for example count, distance
or weight measures) to an object where it is not possible to measure that quantity
from the representation used or were there are specific national rules that need
to be applied for quantity measurement.

Property sets Properties are additional attributes that can be defined and captured in an IFC
model. Properties are typically grouped into named collections called property
sets. Property sets can be used as a basis for storing external data or for deliver-
ing data from an external data source.

4 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=d48bcf44d35ed7fe06e2ab50b1518679

2

ISO 15686-4:2014(E)

Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 16739, Industry Foundation Classes (IFC) for data sharing in the construction and facility management
industries

3

Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

31

Glopally Unique Identifier
GUID

ide

Not
tag,

3.2
obj
uni
the

3.3
imy
rep

3.4

tifier given to a product that guarantees its uniqueness throughout its eftire life

e 1 to entry: Once the designed product is realized as an asset then this cdn be complemented w
bar-code or other identifier.

pct
lue occurrence of an item belonging to a class such that the attributes and constraints are
class, having its own identity, behaviour and values foinits attributes (state)

act
Fesentation of an economic, environmental or-social dis-benefit of a product

praoperty set

gro
Not

3.5
qud
gro

Not

1ping of properties that belong together based on some principle, e.g. viewpoint, lifecyclg

b 1 to entry: See 1.2.

ntity set
1ping of characteristic measure properties

e 1 to entry: See 1.2,

3.6
uti
pro

EX

3.7

ization ratio
portipfitof time that the facility or the product is expected to be fully utilized

Construction Operation Buildings information exchange
COBie
representation of a handover view of the IFC schema, typically seen as a spread-sheet

Note 1 to entry: See Bibliography.
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4 Product definition

4.1 General

This clause provides for the definition of a product so that the information associated can be exchanged
and used. The identification of a product is central to the effective persistence of the information.

4.2 Required data

Information shall be provided for

a) the product, initially as an abstract library type and latterly as an instantiated occurrence,

b) theidentity ofthe product, includingits name, description and other properties that make itunigfiely
identiffied,

c) the sopirce of the product, in terms of the originating organizations, author, and any refergnce
docunients, and

d) optionplly, classification and grouping of the product according to local practice which aids in|the
searchling and the reporting of the product.

4.3 Product type

Products qre represented in abstract by the subtypes of IfcElementType and in use by subtypes of
IfcElement] Each of these have attributes allowing selection-from predefined enumerations and free
text to further define the nature of the product. Typically thie TfcElementType will be developed with a
PredefinedType attribute. Further specialization can be given in the IfcElement’s ObjectType propqrty.
See Tables|2 and 3.

Table 2 — Example product Type row in COBie

CreatedBy ExtObject
Name Description Extldentifier
(lookup) (lookup)
info@company.com) | Covering acousti-
eAcoustical panel cal panel ceilings
ceiling example IfcCoveringType | 1234567890123456789p12

6 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=d48bcf44d35ed7fe06e2ab50b1518679

ISO 15686-4:2014(E)

Table 3 — Example of a product type in IFCXML

<IfcCoveringType id="et1">>

<Globalld>1234567890123456789012</Globalld>

<OwnerHistory>

<IfcOwnerHistory xsi:nil="true” ref="oh1”/>

</OwnerHistory>
<Name>Acoustical Panel Ceiling</Name>

<Description>Covering Acoustical Panel Ceilings

The type, name and global identifier

uniquely define th

The ‘id" and ‘ref’ attributes are tempo-

rary identifiers us

Products have their source documented
in a separate owner history object.

The type is associated to both quantity

and property sets.

e product.

ed within a model.

exaffiple</Description>

refq’eql”/>

href="rm1”/>

<HasPropertySets>

<IfcElementQuantity xsi:nil="true”

<IfcPropertySet xsi:nil="true” ref="ps1"/>
</HasPropertySets>
<RepresentationMaps>

<IfcRepresentationMap xsi:nil="true”

</RepresentationMaps>
<Tag>Acoustical Panel Ceilings example</Tag>

<PredefinedType>ceiling</Predefined Type>

</IfcCoveringType>

Fhetypecamtave
tions.

The predefined type,furthe

type.

strapeTepresenta-

defines the

4.4
An

Product occurrence

Table 4 — Example row from COBie Component sheet (selected columns)

bccurrence of a product in a project uses@subtype of IfcElement. The occurrence in a building model
has|a placement in 2D or 3D space, and atileast one shape representation. See Tables 4 and 5.

CreatedBy TypeName | Space | ExtObject
Name Description Extldentifeir
(lookup) (lookup) |(lookup)| (lookup)
info@comi: Covering R103
Acdustical pany.com acoustical
parlel ceiling panel ceilings |Acoustical
in Hoom 103 in Room 103 panel ceiling IfcCovering |37N4UypQzHIfXhrSJ8ESEP

© IS0 2014 - All rights reserved
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Table 5 — Example of a product occurrence in IFCXML

</OwnerHis

<Name> Aco

<IfcCovering id="e1”>
<Globalld>37N4UypQzHIfXhrSJ8EBEP</Globalld>
<OwnerHistory>

<IfcOwnerHistory ref="oh1” xsi:nil="true” />

tory>

ustical Panel Ceiling in Room 103</Name>

<Description>Covering Acoustical Panel Ceilings in Room 103 </Description>

The Occurrence will have shape
representations and placement
relative to its context in the
facility.

<ObjectPlact
<IfcLocalPla
</ObjectPla
<Representq
<IfcProduct]
</Represent
<ObjectType

</IfcCoverin

ment>
Fement href="lp1” xsi:nil="true” />
ement>
tion>
efinitionShape ref="pds1” xsi:nil="true” />

ation>
> Acoustical Panel Ceiling </ ObjectType >
g>

4.5 Product origination

An owner

authorn

— applicg
date c1

See Tables

ing person and/or organization with role;
ition or method used;
eated.

6 and 7.

Table 6 — Example ¥ow from COBie Contact sheet (selected columns)

history shall be associated to products with a definition of the authoring person and/or
organizati¢n. These can have full address and contact detajlst

Email Category

Company

manufacturer

infe@company.com

Company

© ISO 2014 - All rights reserved
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Table 7 — Example of owner history in IFCXML

<IfcOwnerHistory id="oh1"> The owner history can associate
<OwnineUsers aperson, an organization or
whninglser both to any product.

<IfcPersonAndOrganization> It also allows the application

<ThePerson> used to capture the information

to be documented.
<IfcPerson>

The date is represented in an
<Id>A.Person@Company.com</Id> integer format.

<FamilyName>Person</FamilyName>

<GivenName>Any</GivenName>

<Roles >
<IfcActorRole>
<Role>userdefined</
Rol¢>
<UserDefinedRole>importer</UserDefinedRole>
<Description/>
</IfcActorRole>
</Roles>
</IfcPerson>
</ThePerson>
<TheOrganization>
<IfcOrganization>

<ld>info@cempany.com</I1d>
<Namé>Company</Name>
<Description>Company Ltd</Description>
</lfc@rganization>
</TheOrganization>
</lfcPersonAndOrganization>
</OwningUser>
<OwningApplication=

<IfcApplication>

© ISO 2014 - All rights reserved 9
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Table 7 (continued)

tion>

Name>

<Cq

</d
<C}

<ApplicationDeveloper>

<IfcOrganization>

<Id>Organization</Id>
<Name>Organization</Name>

<Description> Organization Ltd </Descrip-

</lfcOrganization>

</lfcOwnerHlistory>

7AppiicationDeveloper

</IfcApplication>
whningApplication>
angeAction>created</ChangeAction>

eationDate>1244156536</CreationDate>

<Version>2.0</Version>

<ApplicationFullName>Application 2.0</ApplicationFull-

<Applicationldentifier>Application</Applicationldentifier>

4.6 C(Clas
One or mofy
— Name,

— Name

See Tables8 and 9.

Table 8

Sification

e classifications can be associated to a prodyct.
source and edition of the classification system.

hnd description of the classificationentry.

— Example of a classification entry for a product type in COBie. (selected columns)

Name

Category
(lookup)

Acoustical panel

ceiling

QQ1234: Ceiling coverings

10
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Table 9 — Example of a classification entry for a product type in IFCXML

<IfcRelAssociatesClassification > A relationship is created
between the product

<Globalld>1234567890123456789002</Globalld> type(s) and the classifica-
<OwnerHistory> tion entry.
<IfcOwnerHistory xsi:nil="true” ref="oh1"/> The classification entry
. can have an association to
</OwnerHistory> its classification system

<Name>CF2004_AcousticalPanelCeilings</Name>

<Description>Classification of Acoustical Panel Ceilings according to CL 2004</
Desfription>

<RelatedObjects>
<IfcCoveringType xsi:nil="true” ref="et1”/>
</RelatedObjects>
<RelatingClassification>
<IfcClassificationReference >
<Location>http://www.CF2004.com/tables#_QQ1234</Lacation>
<ItemReference>QQ1234</ItemReference>
<Name>Ceiling coverings</Name>
<ReferencedSource>
<IfcClassification>
<Source>ClassificationFormat</Source>

<Edition>2004 Edition</Edition>

<EditionDate®>
<IfcCalendarDate>
<DayComponent>15</Day-
Conpponent>
<MonthComponent>11</
MonthComponent>
<YearComponent>2004</
YearComponent>
</IfcCalendarDate>
</EditionDate>

<Name>ClassificationFormat 2004</Name>
</IfcClassification>
</ReferencedSource>
</IfcClassificationReference>

% /RelatingClassification>

</lfcRelAssociatesClassification>

This subclause defines the representation of the characteristic measures of a product as a quantity
set. Performance characteristics specific to its specification and selection can also be added. These
characteristics are relevant to deeper searching and the construction of benchmarks and comparators.

5 Product specification and selection

5.1 General

This clause suggests representation of the characteristic measures of a product as a quantity set. It
optionally suggests that performance characteristics specific to its specification and selection may also

© ISO 2014 - All rights reserved 11
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be added. These characteristics are relevant to deeper searching and the construction of benchmarks
and comparators.

5.2 Functional measures and quantities

Information can be provided for characteristic functional measures and quantities. If no measure is
given then a unit count should be assumed. In the case of materials and layered constructions, a unit

volume or a

rea should be assumed. See Tables 10 and 11.

Table 10 — Example of functional measures from COBie Attribute sheet (selected columns)

Sheet .
Row Name Unit
Name Name look Value look Ext Object Description
(lookup) (lookup) (lookup)
Volume |Type Acoustical panel ceiling {0,018 |m3 Base quantities |Volume from product dpta
Area Type Acoustical panel ceiling {1,000 |m?2 Base quantities | Nomifal-area for example

Table 11 — Example of functional measures for a product type in IFCXML

<Name>Bas{

<Quantities p

<Np

<De

</Quantities

<IfcElementQuantity id="eql”>
<Globalld>0]OPV0Z9VEMVZIFLUKm9EM</Globalld>
<OwnerHistpry>

<If¢OwnerHistory xsi:nil="true” ref="oh1”/>

</OwnerHisfory>

Quantities</Name>

<MethodOfMeasurement>Measurement method used </MethodOfMeasurement>

<If¢QuantityVolume >

me>volume</Name>
scription>Volume from product data</Description>

<VolumeValue>0,018</VolumeValue>

</IfcQuantityVolume>
<If¢QuantityArea >

<Name>areag/Name>
<Descriptieni>Nominal area for example</Description>

<AréaValue>1,000</AreaValue>

</IfcQuantityArea>

\

Onelor more characteristic measur
¢dn be provided. Mass and Volume
should be given in preference to a
density

</IfcElementQuantity

5.3 Selection and performance characteristics

Information may be provided for characteristic selection and performance properties. The selection
of these properties may be specific to the type of product, the locale and the procurement method. See
Tables 12 and 13.

12
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Table 12 — Example rows from COBie Attribute sheet (selected columns)

Sheet Name Row Name

Name Value | Unit Ext Object Description
(lookup) (lookup)

Grade |Type Acoustical panel ceiling |Grade 3 Pset_CoveringCommon |Grade

Table 13 — Example of a property set in IFCXML

<IfcPropertySetid="ps1”>

One or more proper-
ties can be given in a

<Gl
<0V

</0|

baHd>h-RBZAZ3$QVWSr¥4elSh</Clobatd
bnerHistory>

<IfcOwnerHistory xsi:nil="true” ref="oh1”/>
WwnerHistory>

<Name>Pset_CoveringCommon</Name>

property,sdt.

<Description>Common Properties for Coverings</Description>
<HasProperties>
<IfcPropertySingleValue>
<Name>Grade</Name>
<NominalValue>
<IfcDescriptiveMeasure>Grade 3</IfcDeseriptiveMeasure>
</NominalValue>
</IfcPropertySingleValue>
</HasProperties>
</licPropertySet>
6 |Product reference service life
6.1 General
Thip clause adds representdtion of the testing regime that has evaluated a product and/or the key service
life metrics for use in the subsequent use cases. The authority for the metrics is documented|so that the
metfrics can be verifiedby recourse to the original source.
6.2| Requireddata
Infgrmation shall be provided for
a) |characteristics such as service life type, service life and the seven service life factors f4-fG, except

where they are defaulted to 1.0, and

b) authority and documentation, which are represented using owner history attached to the property

6.3

See

©IS

set.

Service life characteristics

Tables 14 and 15.

02014 - All rights reserved
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Table 14 — Example service life data in COBie Attribute sheet (selected columns)

Name

Sheet
Name

(lookup)

Row Name
(lookup)

Value

Unit
(lookup)

Ext Object

Descrip-
tion

ServiceLifeType

Type

Acoustical panel
ceiling

REFERENCESER-

VICELIFE

Pset_Service-
Life

The typical
service
life thatis
quoted for
an artefact

under

referierjce
operating
conditigns.

ServiceLifd

tion

Dura-

Type

Acoustical panel
ceiling

24

years

Pset_Service-
Lifé

The length
or duration

of a seryice
life

Utilizat

on

Type

Acoustical panel
ceiling

12,5

percént

Pset_Service-
Life

The pro-
portior] of
time that
the fadil-
ity or the
produck is
expectefl to
be utilized.

14
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Table 15 — Example service life data in IFCXML

<Ifc

PropertySet id="ps2">
<Globalld>2hfLRDZAz8$QVWSrY4elSL</Globalld>
<OwnerHistory>

<IfcOwnerHistory xsi:nil="true” ref="oh1”/>
</OwnerHistory>

<Name>Pset_ServiceLife</Name>

The description of a prop-
erty can include informa-
tion about the source and
confidence of that particu-
lar value.

‘quality of components’ is
one of the seven context
factors. See Annex D for the
full list.

Cap

~ . .
DCESLTIPLIUIT

tures the period of time that an artefact will last along with various factors

thaf impact the expected service life.

</0

escription>
<HasProperties>
<IfcPropertyEnumeratedValue>

<Name>ServiceLifeType</

Narphe>

<Description>

ACTUALSERVICELIFE: The service life that an asset has given.

EXJ
und
bes|
refé

PES
ser

RE]
und

</0

<Ifq

ECTEDSERVICELIFE: The service life that an artefact is expected to have

er current operating conditions. OPTIMISTICREFERENCESERVICELIFE: The

t or most optimistic estimate of service life that is quoted for an artefact under
rence operating conditions.

SIMISTICREFERENCESERVICELIFE: The least oramost pessimistic estimate of
Vice life that is quoted for an artefact under reference operating conditions.

FERENCESERVICELIFE: The typical service life that is quoted for an artefact
er reference operating conditions.

escription>

<EnumerationValues>

Label>REFERENCESERVICELIFE</IfcLabel>
</EnumerationValues>

</lfcPropertyEnumeratedValue>

©IS

02014 - All rights reserved
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Table 15 (continued)

<IfcPropertySingleValue>

<Name>ServiceLifeDuration</
Name>

<Description>The length or duration of a service life</Description>
<NominalValue>

<IfcDuration-
Measure>24</IfcDurationMeasure>

</NominalValue>
</lfcPropertySingleValue>
<IfcPropertySingleValue>

<Name>QuplityOfComponents</Name>
<Descriptign>

Adjustment of the service life resulting from the effect of the quality of compo-
nents used

</Descriptjon>
<NominalValue>

<IfcPesitiveRa-
tioMeasurep1,1</PositiveRatioMeasure>

</NominalValue>
</lfcPropertySingleValue>
<IfcPropertySingleValue>
<Name>Utilization</Name>
<Descriptign>
The proporftion of time that the facility or the product is expected to be utilized.
</Descriptjon>
<NominalValue>

<IfcPositiveRatioMeas-
ure>0,1254/PositiveRatioMeasure>

</NominalValue>
</lfcPropertySingleValue>

</HasProperties>

</lfcPropertySet%

NOTE TITEX 2L SUIITATTZes tie definitiomof the Pset_Servicetife:

7 Product estimated service life

7.1 General

This clause adds representation of the context of a product and/or the predicted service life. The context
is provided so that the estimate can be verified. The estimate is provided so that it can be reviewed and
used in whole life value assessments. D.2 gives an example calculation.

16 © ISO 2014 - All rights reserved
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Required data

Data representations are provided for:

a) Predicted/estimated service life. This uses the same property set as for product reference service

life (Section 6) but with the service life type set to EXPECTED SERVICE LIFE.

b) Context factors for evaluations (matching Pa-Pg). These should be associated to the product or to
the nearest space, storey, building, site or project in which the product occurs, based on a n-point,

typically 5 point, scale. The product utilization can also be given.

See

NO7
set.

NOT
NOT

NOTI

reqiiired by EN 15804. These requirements are based on ISO 15686 series.

E1 The context parameters that are neutral or have no effect on service life can be omitted'fr
A utilization of 1,0 (100 %) shall be assumed if not available.

E2 1SO 15686-8 gives guidance on the use of context factors with service life characteristics.
E3 IS0 15686-7 gives guidance on the collection of context factors from existing facilities
E4  Justification and documentation of service life data used in Environmental Product Decl

Tabtest6anmd—t7

m this data

hrations are

7.3| Context factors for evaluations
Table 16 — Example of context factors from COBieAttribute sheet (selected columns)
Sheet Row Name
Name Name look Value Ext Object Descrjiption
(lookup) (lookup)
Graded cpntextual
QalityOfCompo- Acoustical panel ceiling in Pset_Service- |effect fromjthe quality
nentsGrade Component Room 103 LoW Life of the corponents
conditions.
. e . The progortion of
Utilization Component Acoustical panel ceiling in 0.150 Pset_S.erV1ce- time that fhe compo-
Room 103 Life .
nent is fitilized.
NOTE Where a facility’ or asset is monitored over an extended period, COBie is not intended for the collection

of sfich series data.

© IS0 2014 - All rights reserved
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Table 17 — Example of context factors in IFCXML

< IfcPropertySet id = "ps3” >
< Globalld > 2hfLRDZAz8$QVWSrY4elSL < /Globalld >

< OwnerHistory >

< /OwnerHistory >
< Name > Pset_ServiceLifeContext < /Name >

< Description > Captures the effect of the context in which a product occurs. < /Descrip-

< IfcOwnerHistory xsi:nil = "true” ref = "oh1”/ >

tion >

Graded cont¢

The proport

< HasProperties >

< IfcPropertyEnumeratedValue >

< Descriptiop >

< /Descriptipn >

< IfcPropertySingleValue >

< Descriptiop >

< /Descriptipn >

tiveRatioMepsure >

< /HasPropdrties >

< /IfcPropertySet >

< Name > QualityOfComponentsGrade < /Name >

xtual effect from the quality of the components

< EnumerationValues >
< IfcLabel > LOW < /IfcLabel >
< /EnumerationValues >
< /lfcPropertyEnumeratedValue >

<l—etc—

< Name > Utilization < /Name.%

on of time that the facility or the product is expeeted to be utilized.

< NominalValue >

< IfcPositiveRatioMeasure > 0.150 < /Posi-

< /NominalValue >

< /IfcPropertySingleValue >

NOTE1 Annex B summarizes the definition of the Pset_ServiceLifeContext.

NOTE 2  {Vheére'a facility or asset is monitored over an extended period, then a time series (Ifc perform

history, Ifc {

ime'series) can be used to hold the data in the IFC model.

ince

8 Product impacts

8.1 General

This clause adds representation of the economic and environmental impacts of a product, both to-
date and ongoing. Each impact must be described and the basis of any value must be supplied. Cost is
generalized to be an Impact value, thereby ensuring that economic and environmental accounting can
be documented. For example economic cost can be documented along with climate change measures.

These values can be used to construct aggregate values for aspects of the facility. D.3 gives an example

of calculati

18

on.
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8.2 Required data
Information shall be provided for:

a) Nameanddescriptionofimpactwithavalue with unit. These propertiesare taken from the ISO 16739
[FC property set template Pset_EnvironmentallmpactValue. EN 15804 contains recommendations
for the choice of environmental indicators.

b) Life cycle stage, with duration if applicable. These properties extend the IFC4 property set template
so to specify the life cycle phase.

c) rSourceisdocumented withimthe owmer istory associated to thre property set:

See|Tables 18 and 19.
8.3 Impacts

Table 18 — Example of impacts for a specific phase in COBie Impact sheet (selected dolumns)

Sheet- ImpactU- .
fame ImpactType | ImpactStage Name RowName Value I:lit LeadIn- | Dufa- L(;’lal‘g
(lookup) (lookup) (lookup) (lookup) (lookup) Time tign Time
klobal
fw hrming
rofm main- Acoustjx
tejance of | Climatechange | maintenance Type cal pahel 0,800 kg 1,000 2,000 | 3,000
acustical ceiling
pahel ceil-
ing

© ISO 2014 - All rights reserved 19
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Table 19 — Example of impacts for a specific phase in IFCXML

<IfcPropertySet id="ps4”>
<Globalld>3hfLRDZAz8$QVWSrY4elSL</Globalld>

<OwnerHistory>

</OwnerHistory>

<IfcOwnerHistory xsi:nil="true” ref="oh1”/>

<Name>Pset_EnvironmentallmpactValues</Name>

<Description>Captures environmental impact values of an element.</

Units can be defined with the
values or reference can be
made to unit definitions asso-
ciated to the overall model.

Description3

<IfcProperty

<Descriptioy

Quantity of g
</Descriptid

IfcMassMeas

<Unit>

ref="kilogra

</Unit>

<IfcProperty

<Descriptioy

Lead in time|

</Descriptid

SingleValue>

>

n>

ure>

n"/>

SingleValue>

>
before impact

n>

<HasProperties>

<Name>ClimateChange</Name>

reenhouse gases emitted calculated in equivalent CO>.

<NominalValue>

<IfcMassMeasure>0,800</

</NominalValue>

<IfcSIUnitxsi:nil="true”

</lfcPropertySingleValue>

<Name>LeadInTime</Name>

<NominalValue>

20
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<IfcDurationMeasure>1,000</IfcDurationMeasure>
</NominalValue>
</IfcPropertySingleValue>
<IfcPropertySingleValue>
<Name>Duration</Name>
<Description>

Duration environmental impact covers

</Dlescription>
<NominalValue>
<IfcDurationMeas-
ure$2,000</IfcDurationMeasure>
</NominalValue>

</IfcPropertySingleValue>
<IfcPropertySingleValue>

<Name>LeadOutTime</Namé>
<Dégscription>

Leafl out time after environmental impact

</Dlescription>
<NominalValue>
<IfcDurationMeas-
ure$3,000</IfcDurationMeasure>
</NominalValue>

</IfcPropertySimgleValue>
<IfcPropertyEnumeratedValue>
<Name>LifeCyclePhase</Name>

<Description>

The|given phase for which environmental data is valid.

</Dlescription>
<EnumerationValues>
<IfcLabel>use</
IfcLpbel>
</EnumerationValues>

</IfcPropertyEnumeratedValue>

<IfcPropentySingleValue>

<Name>Description</Name>

<Description>
Description of the activity during the life cycle stage
<Description>
<NominalValue>

<IfcText>Decoration and
refurbishment</IfcText>

</NominalValue>
</IfcPropertySingleValue>
</HasProperties>

</lfcPropertySet>

© IS0 2014 - All rights reserved
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NOTE Annex C gives the definition of Pset_EnvironmentallmpactValues.

9 Representation of uncertainty

9.1 General

Predication and appraisal has inherent uncertainties attached. Where the uncertainty is significant,
values should be transmitted with indication of the extent of the uncertainty.

This clause offers three alternative representations for service life and environmental values. Where
a value is known either because the certainty is high or the value is given with authority, then the Ifc
property single value should be used and a nominal value specified. However where the specificatioh or
testing leayes some uncertainty, the Ifc property bounded value should be used. Where therefis detali
knowledge of the probable performance, an Ifc property table value should be used.

9.2 Certain data

()

Previous ekamples have used certain values, represented as an Ifc property sirigle value. See Tables 2
and 21.

Table 20 — Example of a certain value in. COBie

ilheet- RowName Unit ExtObject
Name ame Value

(lookup) (lookup) (loeKup) (lookup)
Climate chahge Type Acoustical panel ceiling 5,000 kg IfcPropertySingleValue

Table 21 — Example of a'certain value in IFC

<IfcPropertySingleValue>
<Name>ClimateChange</Name>
<Description>
Quantity of greenhouse gases emitted calculated in equivalent CO3.
</Descriptiqn>
<NominalValue>

<IfcMassMeasure>5,000</IfcMassMeasure>
</NomindlValue>
<Unit>
<IfcSIUnit xsi:nil="true” ref="kilogram”/>

</Unit>

</Ifcpr0per yQihg]n‘/n]un

9.3 Uncertain data

9.3.1 Simple uncertainty

Uncertainty affecting a value can be described by the upper bound, lower bound and modal value. This
approachiscommonlyadopted whenrepresentinginformal opinionsorcapturinggeneralized experience.
In the absence of further detail, it can be represented and analysed as a ‘triangular’ distribution. The
triangular distribution, (see Table 22 and Figure 3) which is widely used in construction planning, is

22 © ISO 2014 - All rights reserved
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recommended as a working assumption for detailed calculations. To define a triangular distribution,
three values should be provided:

— the modal value, being the most typical or most likely value;

— the lowest typical or likely value;

— the highest typical or likely value.

See Tables 23 and 24.

NOTE The average [mp?m] value can be different from the modal value

EXAMPLE The climate change impact of an acoustic ceiling tile component is estimated as.raug
2 kg and 10 kg, with the mostly likely value being 5 kg. The mean impact can be estimated as the.aver

figufres, 5.7 kg.

Table 22 — Triangular probability density table

Value Probability density.
2,000 0,000
5,000 0,250
10,000 0,000
0.250
/
0.200 a
[ e PN e
0.150
/ N
/ N
/ N
0.100 C
N
£
0.050
/
./
0.000

6 1 8 9 10

Figure 3 — Triangular probability density graph

Table 23 — Example of an uncertain value in COBie

ng between
age of these

Sheet- RowName Unit ExtOpbject
Name Name Value
ookt (lookup) (lookup) (lookup)
uounupj
. . o 2,000, 5,000, IfcPropertyBounded-
Climate change Type Acoustical panel ceiling 10,000 kg Value

© IS0 2014 - All rights reserved
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Table 24 — Example of an uncertain value in IFC

<IfcPropertyBoundedValue > The modal value, upper bound and lower bound have the

. same unit.
<Name> ClimateChange </Name>

L The ‘set point’ value is used to hold the modal value.
<Description>

Quantity of greenhouse gases emitted calculated in equivalent

CO3.
</Description>
<UpperBoundValue >
<IicMassMeasure>10,000</l11c-
MassMeasurje>
</UpperBoupndValue>
<Unit>

<IfcSIUnit xsi:nil="true”
ref="kilogram”/>

</Unit>
<LowerBoundValue >
<IfcMassMeasure>2,000</Ifc-
MassMeasutrfe>
</LowerBoundValue>
<SetPointValue >
<IfcMassMeasure>5,000</Ifc-
MassMeasutrfe>

</SetPointValue>

</IfcProper{yBoundedValue>

9.3.2 Detailed uncertainty

Uncertaintyy affecting a value can be described using cumulative probability. This approach allows|the
representation of any probability distribution, including triangular and normal (Gaussian) distributjons
where therle is sufficient data availablexA cumulative probability graph shows the probability of a value
(Y-axis) nof exceeding a stated value,(X-axis) (see Table 25, Figure 4, Tables 26 and 27).

EXAMPLE The climate change-impacts of a number of acoustic ceiling tile components have been assefsed
and summarized.

Table 25 — Cumulative probability table

Value not exceeding Cumulative probability
kg %
2.0 0.0
3,0 75
4,0 22,5
5,0 47,5
6,0 67,5
7,0 82,5
8,0 92,5
9,0 97,5
10,0 100,0
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1.000

0.900 =

0.800

0.700 =

0.600 -

0.500 Z

0.400 =

0.300 7

0.200

0.100 <

0.000

2 3 L 5 1 9 10
Figure 4 — Cumulative probability graph
Table 26 — Example of an uncertainty table in COBie
Name ?\Il;iﬁg RowName Y Unit Ext:l)biect
(lookup) (lookup) (lookup) (logkup)
(2,0; 0,0),
(3,0; 7,5),
(4,0; 22,5),
(5,0; 47,5),
Climate Change Type Acoustical Panel Ceiling (6,0;,67,5), kg, percent Ichro\p;f lrl‘izTable-
(7,0; 82,5),
(8,0; 92,5),
(9,0; 97,5),
(10,0;100,0)
© IS0 2014 - All rights reserved 25
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Table 27 — Example of an uncertain value in IFC

<IfcPropertyTableValue >

<Name>ClimateChange</Name>

<Description>

Quantity of greenhouse gases emitted calculated in equivalent CO3.

The cumulative probability table is repre-
sented by the defining and defined series,
along with appropriate units. The defining
values need not be evenly spaced.

</Description>
<DefiningValues>
<IfcMassMeasure>2,0</IfcMassMeas-
ure>
<IfcMassMeasure>3,0</IfcMassMeas-
ure>
<IfcMassMeasure>4,0</IfcMassMeas-
ure>
<IfcMassMeasure>5,0</IfcMassMeas-
ure>
<IfcMassMeasure>6,0</IfcMassMeas-
ure>
<IfcMassMeasure>7,0</IfcMassMeas-
ure>
<IfcMassMeasure>8,0</IfcMassMeas-
ure>
<IfcMassMeasure>9,0</IfcMassMeas-
ure>
<IfcMassMeasure>10,0</IfcMassMeas-
ure>
</DefiningValues>
<DefinedValues>
<IfcRatioMeasure>0,0</IfcRatioMeas-
ure>
<IfcRatioMeasure>7,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>22,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>47,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>67,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>82,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>92,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>97,5</IfcRatioMeas-
ure>
<IfcRatioMeasure>100,0</IfcRati-
oMeasure>
</DefinedValues>
26 © ISO 2014 - All rights reserved
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Table 27 (continued)

<DefiningUnit>

<IfcSIUnit xsi:nil="true”
ref="kilogram”/>

</DefiningUnit>
<DefinedUnit>

<IfcConversionBasedUnit xsi:nil="true”
ref="percent”/>

</DefinedUnit>

</lfcPropertyTableValue>
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