INTERNATIONAL ISO
STANDARD 15686-10

First edition
2010-06-01

Buildings and constructed.assets —
Service life planning —

Part 10:
When to assess functional performance

Batiments et biens immobiliers construits — Prévision de la durée de
vie —

Partie 10: Quand évaluer la performance fonctionnelle

—————— Reference number
= — ISO 15686-10:2010(E)

© SO 2010


https://standardsiso.com/api/?name=ac19d7ab9ffe612407983b3621d12064

ISO 15686-10:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

—COPYRIGHT PROTECTED DOCUMENT

© 1S0 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — All rights reserved


https://standardsiso.com/api/?name=ac19d7ab9ffe612407983b3621d12064

ISO 15686-10:2010(E)

Contents Page
o] =NV o iv
1 8T o - 1
2 —Nommativereferences e e 1
3 Terms and definitions .........oo i e e 2
4 Assessing functional performance in service life planning ......cccccccvvcccccrenee e inmenne e secccseeens 6
4.1 Phases and stages in the whole life..........cccccvvmmiiiiiccccccecrrnrcceeeree e e e s e 6
4.2 When to compare levels of demand and supply during the whole life......ali i s 6
4.3 Issues that arise at various stages of the whole life .......ccccccmiiiiiccciccce il e, 15
4.4 Updates and audits of the levels of functionality and serviceability,. e e, 15
5 Estimation of risk and cost consequences due t0 gaps ........ccce. e Y e 15
51 BIC=T 40 3= T Lo BT 4 Lo =Y o3 {3 7 N N 15
5.2 During pre-project Stages........cccvrrinnimirmnnisir s 15
5.3 During pre-construction and construction stages ..........¢ccccin e, 15
Anhex A (informative) Concepts of functionality and serviceability ..........cccocviiiiiiniiniisiiicnnn s 17
Anpex B (informative) Derivation of stages in the service life from other International Standards ........ 20
Anpex C (informative) Typical actions and functions at each stage of the whole life.................feeeeen.. 24
Anpex D (informative) Consider change as well as degradation............cccooecmrimiiriicccseerennnnnscscssdeeeeennnnn, 34
Anpex E (informative) Tools to prioritize projects and allocate resources .........ccccccevvmrrerrrniiccssdieennnnnnn. 36
=1« 10T T o 177 4 R R 37

© ISO 2010 — All rights reserved iii


https://standardsiso.com/api/?name=ac19d7ab9ffe612407983b3621d12064

ISO 15686-10:2010(E)

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-govermmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with. fthe
Internationpl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
The main task of technical committees is to prepare International Standards. Draft International Standdrds
adopted by the technical committees are circulated to the member bodies for voting{OPublication as|an
Internationpl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

Attention ig drawn to the possibility that some of the elements of this document.fnay be the subject of patent
rights. 1ISO[shall not be held responsible for identifying any or all such patent rights.

ISO 1568610 was prepared by Technical Committee ISO/TC 59, Building construction, Subcommittee SC |14,
Design life

ISO 15686| consists of the following parts, under the general title Buildings and constructed assets — Senyice
life planning:

— Part 1} General principles and framework

— Part 2} Service life prediction procedures

— Part 3} Performance audits and reviews

— Part 5 Life-cycle costing

— Part 6] Procedures for considering environmental impacts

— Part 7} Performance evaludtion for feedback of service life data from practice
— Part 8 Reference sgrvice life and service-life estimation

— Part 9] Guidance,on assessment of service-life data [Technical Specification]

— Part 1D: When to assess functional performance

Data requirements is to form the subject of a part 4.
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Buildings and constructed assets — Service life planning —

Part 10:
When to assess functional performance
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Scope

s part of ISO 15686 establishes when to specify or verify functional performaneé’requirements
vice life of buildings and building-related facilities, and when to check the)capability of bu
lities to meet identified requirements.?)

ding (large or small) or a facility which is part of a building (such’as one group of spaces, 0
eral floors). It is applicable to the range of roles of stakeholders, from the owners and mana
upants, tenants or other users. It is intended to be used with/ISO 15686-1, ISO 15686-2, IS

Normative references

following referenced documents are indispensable for the application of this document.
rences, only the ‘edition cited applies. For undated references, the latest edition of the
ument (including.any amendments) applies.

D 6707-1:2004, Building and civil engineering — Vocabulary — Part 1: General terms

D 15686~1, Buildings and constructed assets — Service life planning — Part 1: General prin
mework

during the
Idings and

s part of ISO 15686 is applicable to any scope of holdings, whether a sét (or portfolio) of buildings, a single

ne floor or
jers to the
D 15686-3,

586 calls for

g authority,

D 15686-5, ISO 15686-6, ISO 15686-7, ISO 15686-8 and 1ISO 15686-9.

TE 1 The principles and methods can be applied to a single-family residence, but this part of 1ISO 15¢

hter frequency and extent of assessing demand and supply. than is typically appropriate.z)

TE 2  The application of this part of ISO 15686 Can be required by the client or by any entity havin

uding regulatory authority.

TE 3 In Table 2, the column entitled “Outputs called for by other parts of ISO 15686” is provided t¢p show how
buts from other parts of ISO 15686 occur.at’each phase, whether or not this part of ISO 15686 requires act

on or output.

For dated
referenced

ciples and

ISO 15686-2, Buildings and constructed assets — Service life planning — Part 2: Service life prediction
procedures

ISO 15686-3:2002, Buildings and constructed assets — Service life planning — Part 3: Performance audits
and reviews

1)

are
2)

International Standards for the determination of levels of functionality (demand) and levels of serviceab
the responsibility of ISO/TC 59 SC 3.

ility (supply)

International Standards for the description of performance of single-family residences for the purposes of specifying
performance requirements and performance levels are the responsibility of ISO/TC 59 SC 15. Standardization work
related to the performance of single-family detached and semi-detached dwellings is reflected in ISO 15928 (all parts).
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ISO 15686-5:2008, Buildings and constructed assets — Service life planning — Part 5: Life-cycle costing

ISO 15686-6, Buildings and constructed assets — Service life planning — Part 6: Procedures for considering

environmental impacts

ISO 15686-7, Buildings and constructed assets — Service life planning — Part 7: Performance evaluation for

feedback of service life data from practice

ISO 15686-8:2008, Buildings and constructed assets — Service-life planning — Part 8: Reference service life

and service-life estimation

ISO/TS 15,E86-9, Buildings and constructed assets — Service-life planning — Part 9: Guidance
assessmeit of service-life data

3 Terms and definitions

For the pufposes of this document, the terms and definitions given in ISO 6707-1 andvSO 15686-1 and
following apply.

31
asset
whole building, structure or unit of construction works, or a system or compehent or part thereof

3.2
behaviourin service

on

the

how a wheple building, structure or unit of construction worksgor a system or component or part theneof

actually functions in its intended place and use

3.3
client

(constructipn) person or organization responsible forinitiating and financing a project and approving the brigf

NOTE 1 Adapted from 1ISO 6707-1:2004, definition8.3.

NOTE 2 In some countries, the role and qualification of “construction client” is defined by law and regulation, according

to the scopg and complexity of a project (see)Reference [17]).
3.4
degradatimn
process whereby an action-ofvan item causes a deterioration of one or more properties

NOTE Properties affected may be, for example, physical, mechanical or electrical.

[ISO 15686-8:2008, definition 3.4]

3.5

demand
(of a facility) requirement for functional performance (3.11)

3.6
disposal
(status change) transfer of ownership of, or responsibility for, the object of consideration

3.7
disposal
(end of life) transformation of the state of a building or facility (3.8) that is no longer of use

2 © 1SO 2010 — All rights reserved
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NOTE Transformation can include, either individually or in some combination, the decommissioning, deconstruction,
recycling and demolition of the object of consideration.

3.8
facility
physical setting used to serve a specific purpose

NOTE 1 A facility may be part of a building, a whole building or more than one building, and may include related
constructions (such as roads and walkways), which, taken as a whole, serve a specific function (3.10).

NOTE 2  The term encompasses both the physical object(s) and its (their) use.

3.3L
feature

element or attribute of a facility (3.8) that indicates an aspect of its serviceability (3.29)

3.10
funjction
purpose or activity of users (3.34) and other stakeholders (3.30) for which an asset (3.1) or a facifity (3.8) is
degigned, used or required to be used

3.11
functional performance
(of |a facility) performance (3.19) of a facility (3.8) to support required function(s) (3.10) under specified use
conditions

3.1p
funjctional performance requirement
type and level of functionality (3.15) that is required.by stakeholders (3.30) of a facility (3.8), [building or
other constructed asset (3.1), or of an assembly, component or product thereof, or of a movable asset, for a
spgcific function (3.10)

3.1
functionality
suifability or usefulness for a specific purpose or activity

e level of

one topic
evel of the
pd to act in
combination.
EXAMPLE Scale of integers from 0 to 9.
3.16

level of performance
number indicating the relative performance (3.19) required or provided for one topic (3.33) on a
predetermined scale (3.25) from the level of the least (performance) to the level of the most (performance)

NOTE The level of performance may be the consequence of several distinct performances [behaviours in
service (3.2)], of which one may be functional performance (3.11), which act in combination.

© 1SO 2010 — All rights reserved 3
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EXAMPLE Scale of integers from 0 to 9.

3.17

level of serviceability

number indicating the relative serviceability (3.29) [capability of a facility (3.8)] for a user (3.34) group or
customer for one topic (3.33) on a predetermined supply scale (3.27) from the level of the least
(serviceability) to the most (serviceability)

NOTE The level of serviceability may be the consequence of several distinct physical features (3.9) acting in
combination.

EXAMPLE Scale of integers from 0 to 9.

3.18

obsolescdnce
(of a facility) inability of a facility (3.8) or component thereof to perform satisfactorily due to changeg in
performarjce requirements (3.20)

3.19
performarice
(of a facility) behaviour in service (3.2) of a facility (3.8) for a specified use

NOTE The scope of this performance is of the facility as a system, including-its subsystems, components pnd
materials, gnd their interactions, such as acoustical, hygrothermal, economicyand so on, as well as the relative
importance (3.24) of each performance requirement (3.20).

3.20
performarjce requirement
performarjce (3.19) demanded or expected of a facility (3.8)*for a specified use

NOTE Adapted from ISO 6707-1:2004, definition 9.1.16.

3.21

profile
(of a facility) list of the levels of functionality,(3.15) required by stakeholders (3.30) for a facility (3.8)| or
the levels pf serviceability (3.17) provided by a facility, related to various topics (3.33)

3.22
rater
individual who conducts the rating (3.23) of a facility (3.8) or of the design of a facility, to determine
profile (3.21) of serviceability.(3.29)

ts

3.23

rating
process of| determining the serviceability (3.29) of a constructed asset (3.1) or of an asset that has bgen
designed, but notyet built

3.24
relative importance
importance of any one topic (3.33) of functionality (3.13) for the operations or mission of the users (3.34)

3.25

scale

single set of statements in which intervals between statements, from the most to the least, are calibrated
according to scalar rules

NOTE When people are asked to select one of the statements in a scale (3.26) (3.27) as most closely describing the

level of functionality (3.15) required or as best describing the physical features (3.9) present in a facility (3.8), the scale,
in effect, functions as a multiple choice questionnaire.

4 © 1SO 2010 — All rights reserved
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3.26

scale

(demand) scale (3.25) for use in determining the level of functionality (3.15) of a facility (3.8) on one topic
(3.33) of functional performance (3.11)

3.27

scale

(supply) scale (3.25) for use in determining the level of serviceability (3.17) of a facility (3.8) on one topic
(3.33) of capability

peffiod of time after installation during which a facility (3.8) or its component parts meet(s) or exc¢eed(s) the

capability of a facility (3.8), building or other constructed asset (3.1), or of an assembly, component or

prgduct thereof, or of a movable asset, to support the function(s) (3.10).for which it is designedl, used, or
required to be used

NOJTE Adapted from ISO 6707-1:2004, definitions 9.1.11 (capability) and 9.3.85 (serviceability).
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number indicating the level .of functionality (3.15) which, if not provided, would significantly or completely

NOJTE Levels of performance that may be determined include levels of functionality (3.15)) levels of
iceability (3.17), threshold levels (3.32) and relative importance (3.24).

3.34
user
organization, person, animal or object which uses, or is intended to use, a building or other construction works

NOTE 1 This includes any person or entity who uses a facility (3.8), whether as occupant, visitor, member of the
public or other stakeholder (3.30) with interest in the facility.

NOTE2  Adapted from ISO 6707-1:2004, definition 8.1.
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3.35
whole life

period of time over which the functionality (3.13) [functional performance (3.11)] of a facility (3.8) is

assessed i

NOTE 1

NOTE 2

n service life planning

The whole life commences with the process of definition of need, before a project is explicitly launched,
continues through the process of acquisition and use and operation of the facility, and concludes with disposal [(3.6),
(3.7)], which involves either a status change or end-of-life action(s).

The concepts of life cycle and whole life are interrelated, but differ, with the difference primarily based on

the

object of consideration and context. Within ISO/TC 59, three similar definitions of life cycle are applied; these definitions

are given i TSO 14040 (TISO T4040:2006, definition 3.T), ISO 153927 (TSO 15392:2008, definition 3.75) and 1SO 1969

(ISO 15686

4 Asse¢ssing functional performance in service life planning

41 Pha
The phase

NOTE
building or

have therefpre been derived from among the many different stages of service)life identified in various Internatig
Standards df ISO/TC 59 and its subcommittees. The sources and derivation areprovided in Annex B.

4.2 When to compare levels of demand and supply during the whole life

Significant
serviceabil

Appropriat
buildings o

This shall
required fo

If Table 2 fequires any action related to gaps between levels of demand and levels of supply, the significa

of the gap
NOTE 1
NOTE 2

NOTE 3
several refe

NOTE 4

5:2008, definition 3.3.4).

ses and stages in the whole life
5 and stages of whole life are given in Figure 1 and Tables 1 and 2.

There is no single International Standard for the phases and stages of-the service life or whole life
building-related facility. Table 1 gives a summary of the stages. The stagées in Figure 1 and Tables 1 an

gaps between required levels of functionality, (demand) and actual or designed levels
ty (supply) shall be identified.

b levels of action shall be determined *for the significant gaps identified for large or comg
I building-related facilities.

be done at various stages during ‘the whole life, as shown in Table 2. Table 2 states the acti
I assessing functional performance.

Shall be determined and)appropriate action considered.

The concepts and.tefins of functionality and of serviceability are summarized in Annex A.

For the actions and functions to consider at each stage, see Annex C.

The determination of the required levels of functionality and actual levels of serviceability are describe
rencesyn the Bibliography, some of which have been standardized in one or more countries.
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exchange in the BIM conform to ISO/PAS 16739:2005 Release IFC2x3, it can include a property set giving guidance on
how to store information about the functionality and serviceability profiles, and gaps, in the BIM. For the name and internet
location of that property set, see Reference [16].

NOTE 5

Table A.1 gi

The concepts of functionality and serviceability incorporate several closely related terms. For example, in
Clause 3, terms designating the defined concepts include: function, functionality, functional performance, level of
functionality, level of serviceability, suitability and serviceability. Annex A gives information about these concepts.

ves a matched list of those and related terms.
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Table 1 — Phases and stages of the whole life of a building or building-related facility

Phase Stage no. Name

0.1 Portfolio strategy

Portfolio operations 0.2 Portfolio requirements

0.3 Project initiation

Portfolio management 1 Conception of need

2 Feasibility

Drn_prnjnnf efggpe
3.1 Authorization

3.2 First procurement

4 Initial or outline conceptual design

5 Preliminary design

6.1 Detailed (coordinated) design

Project delivery 6.2 Construction procurement

7 Production information

8.1 Construction

8.2 Commissioning

9.1 Asset operations

9.2 Maintenance and condition management

Property management 9.3 Occupants' facility administration

9.4 Refurbishment, adaptation, alteration, change of use

9:5 Change of functional use by occupant

10.1 Disposal preparation

Status change 10.2 |Transfer

10.3 Reinstatement

Digposal 10.4 |Decommissioning

10.5 Deconstruction
End of life

10.6 |Recycling

10.7 Demolition

© 1SO 2010 — All rights reserved 7
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I End of life

enterprise

Status changeﬁ

mmmmmmmmmmmmmmmm=mmm===========m POrtfolio management

Overall

operations

Portfolio

Pre-project
stages

1 Conception of need

0.1 Portfolio strategy
1

)

2 Feasibility

Demand

0.2 Portfolio requirements

3.1 Authorization

)
)
)

11 T

7 /4

(0.3 Project initiation

A
3.2 First procurement ) 1

. (10.4 Decommissionin

10.1 Disposal 1

O R
.

,

Figure 1 — Schematic diagramr-of phases and stages in the whole life

Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life

10.5 Deconstructio

A 10.2 Transfer

preparation 1

-

Project

dealivery
ceH\ery

10.7 Demolition & {10.3 Reinstatement

use by occupant

(9.5 Change

of functional

A

9.4 Refurbishment,
adaptation, alteration,
change of use

v

9.2 Maintenance
and condition
management

9.30 ts’
fa:jcili_t)?crpjn : Property
administration management

Information base
of shared data
and support data
(BIM or Building

Information Model)

A

Asset
operations
e

conceptual design

1
1

1

: 4 Initial or outline
1

! 5 Preliminary design
i

6.1 Detailed
(coordinated) design

6.2 Construction

g— T 7| procurement

7 Production
information

1
8.1.Construction

)
)
J
]
)
)

8.2 Commissioning )

l---------------------------------'-----------------------------l

Occupancy and use }

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 156B6
When developing strategy,
. plans and project priorities
= aea\iﬁ;ﬁ ar(])c:tfolio for a portfolio of built
o 2 Portfolio P assets, any significant
£ o 0.1 strategy, plans and
o = strategy . . gaps between demand
I S capital project profiles and serviceability
c 2 priorities )
© 5 profiles of the assets shall
g e} be considered.
= O
L £ Strategqic brief for the 15686-6: determine
5 g Portfolio — Create and maintain | portfolio shall contain the | environmental goals for
o 0.2 requirements strategic brief for organization's demand the portfolio
a the portfolio profile(s) (generic or
typical or organizational).

© 1SO 2010 — All rights reserved
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 15686
—  Strategic brief for 15686-3: core audit to
this specific project, determine that service life
US) including business | Client's functional brief has been adequately
= and other shall contain any variants | considered
3 Project requirements, and | of its functional 15686-6: determine
) 0.3 [ .- client's functional | requirement levels from | environmental qoals for
o initiation brief the-applicable-dermand——| . 9
S tRE-appHe € rtheproject—]
= — Initiate and profile(s) (generic or
g_ authorize start of typical or organizational).
project to satisfy
requirements
— Identify potential 15686-5: strategic options
N solution options to analyses for whiole-life
S the need costing/life-cycle costing
§ ' — ldentify feasibility Client's requiremefitshall 15656-6: document
@ Conception of factors . ; environmental goals and
5 1 need : : |nclgde amain de“.“a”d requirements
g —  Amplify the briefing | profile and any Vvariants. q A .
p document, which assumptions, constraints,
8 w now includes client's etc.
o g general
o % requirements
‘8’ — Examine the 15686-3: core qudit of brief
9 feasibility of solution to determine that the basis
qi)‘- options presented in for service-life glanning
& Stage 1 Requirement levels shall during design i§ adequate
— Conduct substantive | be confirmed or fine-tuned, | 15686-5: analyges for
2 |Feasibility feasibility®study of |and consideration shall be |whole-life costing/life-cycle
recommended given to whether or not to | costing
optien(s), including |add or remove functional
of-procurement topics.
process
— Define the project in
a project brief
— Select procurement 15686-3: performance
process(es) for audits and revigws
recommended
5 option(s)P
[« n
E % 34~ |Authorization Assemble budget
o2 = and other
d = documents for
g % approval
% :? — Gain financial
‘«‘cr' & approval
o — Conduct initial The demand profile (and | 15686-3: performance
39 First procurement variants, if any) shall be audits and reviews
’ procurement according to the included among criteria for
approved process | what is to be delivered.
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 15686
15686-3: secondary audit
of service-life implications
of initial concept designs
_ Create maior desin | It Shall be confirmed that | 15686-5: analyses for
" ; 9" | initial or outline conceptual | Whole-life costing/life-cycle
Initial or elements and desian meets the costing
outline r'lneign np’rinne 9 -
I B N i e i
design solution option(s) , g potentla!l environmental
selected of any gaps shall be alternatives for the
reported. service-life design
% 15686-6: evaluation of
% environméntal impact of]
o sketeched concept
.i_-’, 15686-5: analyses of
& whole-life costing/life-cygle
costing
— Do preliminary It shall be confirmed that | 15686-6: evaluation of
design up to start of | preliminary design,meets | €nvironmental impact off
5 |Preliminary construction design | the functional réquirement |conceptual design
design — Develop operations |levels, and the significance | 15686-8: selection of
brief and mainte- | of any gaps.shall be reference service-life data
nance brief reported: and estimation of service
life
15686-9: assessment of
service-life data
15686-3: core audit to
confirm that design
conforms to service-life
performance
requirements, and that
there is adequate
. . information on installatign
. At about 60 % completion | and commissioning
S £+ ngelop constru- of construction documents, 15686-5: analvses of
= Detailed ction documents, confirm that the design as hol -I'f. ty life-cvel
3 6.1 : including working defined in construction whole-lite costing/lite-cytie
° .1 |(coordinated) drawin d d t ts th costing
S design /ings an ocuments meets the _
o) detailed functional requirement 15686-6: evaluation of
a specifications levels. Significance of any | environmental impact of]
gaps shall be reported. design
15686-8: selection of
reference service-life dafa
and estimation of service
life
15686-9: assessment of
service-life data
10 © 1SO 2010 — All rights reserved
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 15686
If cost cutting is needed, 15686-5: evaluation of
— Conduct tendering | the verification at 60 % of |[options for cost cutting for
and procurement of | detailed design shall be impact on whole-life
construction, if not | used as a source of costing/life-cycle costing
6.2 Construction glready committed | suggestions for which 15686-6: evaluation of
procurement in an integrated features may be changed options for cost cutting for
procurement with minimal impact on . -
' . S —renvirommentatimpact
process or not a required functionality, as in
purchase or lease value analysis or value
engineering.
— Finalize all major 1568633: performance
deliverables (e.g. audits and revigws
7 Production electronic and other
g information documents) and
= proceed to
3 construction
3 15686-3: secondary audit
,?_ of compliance regarding
components anfd
8.1 |Construction | Constructthe installation
project ) .
15686-6: analygis of consi-
stency with envlronmental
goals and requifements
—  Prepare, fine-tune~*| Verify that the facility still | 15686-3: secondary audit
programming/ meets the functional of implementatipn and
briefing, conduct requirement levels, and provision of opgrational
8.2 Commission- handover;update report significance of any | and maintenange
= |ling documentary delive- | gaps. information
rablesymove-in,
shakedown and
verify
15686-3: secondary audit
of implementatipn and
adequacy of sefvice-life
care
15686-5: analyges of
whole-life costing/life-cycle
S — Operate during Periodically, e.g. at five- costing
g initial warranty year intervals or before a | 15686-6: analygis of
o2 period planned change of consistency with
5 g.q |Asset — Operate during occupants, verify that the environmental goals and
S " |operations continued use facility still meets the requirements
‘OE; (includes manage- | functional requirement 15686-7: performance
2 ment of outsourced | levels, and report surveys to detefmine
& services) significance of any gaps. | estimated service life

15686-8: selection of
reference service-life data
and estimation of service
life

15686-9: assessment of
service-life data

© 1SO 2010 — All rights reserved
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 15686
15686-3: secondary audit
of implementation and
adequacy of service-life
care
15686-5: analyses of
whole-life costing/life-cycle
5 If levels of demandand |~ ¥ .
g —  Maintain during use |supply of maintenance and | 15686-6: analysis of
> Maint Monit dit of condition are to be consistency with
= 02 aclin engr;ce — Monitorcondition | < csessed, the same environmental goals ang
€ : ?nnangor;n:g:: Conduct condition- | methodology as for requirements
‘GI:T J related projects and | assessment and gap 1568674 performance
S other actions analysis for functionality | surveys-to determine
& shall be considered. esfimated service life
15686-8: selection of
reference service-life dgta
and estimation of servicg
life
15686-9: assessment o
service-life data
Occupants' — Occupants Demand and supply 15686-3: secondary aydit
93 facilit)rl) admir?ister and use profiles;and significance | of conformance to facllity
’ administration their facilities of gaps, shall be available |management plan
to the facility administrator.
Client's functional brief 15686-3: secondary audit
shall include a main of conformance to
demand profile and any (changed) brief for the
variants for each potential |works, and
solution. Verify whether implementation
this needs to be updated )
from initial briefs for the 15686-5: analyses for
facility (changed) whole-life
E ’ costingl/life-cycle costing
5 . ~ Provide major 15686-6: analysis of
S Refurbishment repairs consistency with
& , adaptation, ’ environmental goals angl
£ 9.4 alteration replacements and i
- ’ adaptations or requirements
£ change of use lterati
Q alterations 15686-7: performance
g surveys to determine
o estimated service life
15686-8: selection of
reference service-life dgta
and estimation of service
life
15686-9: assessment of
service-life data
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage . Actions required by this Outputs called for by
Phase no. Name Main task(s) of stage part of ISO 15686 other parts of ISO 15686
When a change of 15686-5: analyses of
functional use by (changed) whole-life
occupant(s) is recognized, | costing/life-cycle costing
whether the functional .
- performance requirements 1568_6:[6‘ analytils of
S for the facility have consistency wit
1= changed.—and-whetherthe (Changed) environmental
3] SR oals and requirements
o) — supply profile(s) meet(s) 9
% Change of _ Rﬁspond_tofcllen_ts that new demand profile, | 15686-7;performance
€ 9.5 Lunctlonal utse cl ?ngetg in Iunc:tl(?n shall be verified, and survey€YOHetefmine
£ y occpan ortunctionalneeds I significance of any gaps | estimated servige life
2 shall be reported.
9] 15686-8: selectjon of
o reference servige-life data
and estimation pf service
life
15686-9: assespment of
service-life datg
When considering dis- 15686-5: analyses of
posal,thé actual service- |whole-life costing/life-cycle
ability profile of the facility |costing
Disposal — Decide, plan and shall*be compared to the . 1
101 preparation prepare to dispose {gdeneric or typical func- 1568.616' a”a'¥t~ is of
tional requirement profile consis encytwll ) | d
of potential occupants or environmental goals an
buyers. requirements
When considering dis- 15686-5: analyses of
S posal, the actual service- | (changed) wholg-life
_g E ability profile of the facility |costing/life-cycle costing
g o — Dispose of title or shall be compared to the . 1
_E_JL @ 10.2 | Transfer control generic or typical func- 1568.6'6' anaI%/\ 'f’] of d
g o tional requirement profile con§|stencyto| C alnged)
n of potential occupants or envn"onmenta goals an
buyers. requirements
15686-5: analyges of
(changed) whole-life
] costing/life-cyclg costing
10.3 |Reindtatement Recover or reinstate )

: facility as an asset 15686-6: analysis of
consistency of (changed)
environmental goals and
requirements

© 1SO 2010 — All rights reserved
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Table 2 — Actions required by ISO 15686 (all parts) at each stage of the whole life (continued)

Stage
no.

Actions required by this Outputs called for by
part of ISO 15686 other parts of ISO 15686

15686-3: secondary audit
of conformance to brief for
the works and
implementation

Decommis- 15686-5: analyses of

10.4 sioning — Decommissioning whole-life costing/life-cycle

Phase Name Main task(s) of stage

m
CUSUTTY

15686-6: analysis of
consistency of (ehanhged
environmental.godls and
requirements

15686:5:{@nalyses of
wholé-life costing/life-cygle
cesting

10.5 [Deconstruction|— Deconstruction 15686-6: analysis of

consistency of (changed
environmental goals and
requirements

15686-5: analyses of
whole-life costing/life-cygle
costing

10.6 [Recycling — Recycling 15686-6: analysis of

consistency of (changed
environmental goals ang
requirements

~

~

Disposal
End of life

~

15686-5: analyses of
whole-life costing/life-cygle
costing

10.7 (Demolition — Demolition 15686-6: analysis of

consistency of (changed
environmental goals and
requirements

~

j=n
1

15686-2: generic metho
ology for estimating or
predicting of reference
service life of
component(s)

j=n
1

15686-6: generic metho
ology for estimating or
predicting product and
material data for life-cyc
assessments®

Separate from any phase
0]

NOTE 1 The main demand profile can be a generic profile, a typical or corporate demand profile for its category of facilities or can be
specific to the solution.

NOTE 2 The “Outputs called for by other parts of ISO 15686” column contains reference information, which is not a requirement of
this part of ISO 15686.

@  Asnoted in Table B.1, see substantive feasibility in ISO 29481-1:—, Annex A.

b For instance, determine whether the intention is to have a single procurement from an integrated team which designs and
constructs the project or a two-stage procurement in which design and specifications are procured first, followed by construction from a
separate construction contractor. If it is intended to have a single procurement from an integrated team, this selection occurs at this
Stage 3.1, and procurement at Stage 3.2. If the process involves design first and thereafter construction procurement, the design team
is selected at Stage 3.1 and procured at Stage 3.2.

€ Sector-specific International Standards are 1SO 21930 for preparing Type Ill environmental product declarations on building

products and ISO 21931-1 for the framework for methods of assessment of the environmental performance of buildings.
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4.3 Issues that arise at various stages of the whole life

Table 2 lists many times in the whole life of a building or building-related facility when a functionality profile
shall be compared to the serviceability profile and gaps shall be considered. An example of one family of
potential issues is given in Annex D.

4.4 Updates and audits of the levels of functionality and serviceability

Even if no apparent changes in occupants or their functions have occurred, after five years, levels of
functionality (demand) and levels of serviceability (supply) shall be reviewed, and audited as appropriate
(seg TSU T56386-3).

Fo
exf
tak

each action identified in the right-hand column of Table 2 (Actions required by this part,of 1ISO
licit choice shall be made as to whether or not to gather data and conduct a gap analysis f the
Een to not conduct or review a gap analysis, the identity of the decider shall be recorded.

15686), an
decision is

NO
be
pro

TE 1 Functional adequacy can be audited at any point in the service life. Scales for rating supply (servig
Lised to assess what exists and assess what is proposed or expected to be constructed in response to 3
bosals, during design or during use.

eability) can
request for
The rater shall be qualified to audit the level of serviceability (supply).

NO|
for

TE 2  Typically, an experienced rater can acquire sufficient skills in two days of instruction and supervi
he first few audits.

sed practice

Levels of functionality (functional performance requirements)'shall be available to the rater at each audit.

5 | Estimation of risk and cost consequences due to gaps

5.1 Terms and concepts

Thée concepts and terms defined in Clause’3 and applied in Clauses 4 and 5 are explained in Annex A.

5.4 During pre-project stages

At the start of the whole lifef.a)strategic brief for a specific potential project (a first statement of requirements)
shall be created before cost estimation occurs, before a budget is developed, before a project is approved and
started, and before design occurs.

NO[TE 1 For examples of statements of requirements, see Reference [25].

NOTE 2  Uncertainty in estimates of project costs can be reduced and costs more easily managed by using demand
profiles (lists-of levels of functional performance requirements) as a source of criteria for elemental cost estinfates and by
comparing demand profiles to profiles of completed facilities with known costs. Even before design, the] text of the
dedignate hat is to be
costed eémental cost

factors (see Annex A

).

5.3 During pre-construction and construction stages

The strategic brief, which shall be provided at the time of project initiation, shall include a demand profile
(levels of functional performance requirements). This demand profile shall be confirmed before project
authorization. Thereafter, a quick verification of the supply levels of each design option is recommended. This
serves to speed up the design process and reduces rework. This applies even at the early stages when there
is sufficient information to assign a supply level for only some of the relevant topics. Compliance with levels of
demand shall be confirmed before moving to each subsequent pre-construction and construction stage, and
as part of the commissioning process.

© 1SO 2010 — All rights reserved 15
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Demand levels (levels of functional performance requirements) shall be set such that a facility provides the
required support to the mission and operations. If cost assessment of non-construction costs and benefits
(impacts on users) are likely to be a consideration, a whole-life costing assessment shall be required
(see ISO 15686-5).

NOTE This is particularly valuable in the processes called “value analysis” or “value engineering” to ensure that when
reviewing a design for best construction value, essential requirements and minimum threshold levels of demand are not
inadvertently compromised. At the same time, comparing the rated levels of supply of a proposed design to the levels of
demand can identify topics for which a greater than needed level of supply has been proposed, thereby targeting potential
cost savings which do not jeopardize essential functional performance.
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Annex A
(informative)

Concepts of functionality and serviceability

A.1_How requirements and serviceability are expressed

NO| e defined in

oth

TE The terms in this annex are defined in Clause 3. Two other terms, usability and satisfactien;.ar
br relevant International Standards or professional documentation.

Us
SOf
lan
top

brs of and other stakeholders in a building or building-related facility require that jt*meet thejr needs to
he definable extent. Since most are not able to express their requirements)in’ the precis¢ technical
juage of the building industry, tools have been developed to help them specify how much of each kind or
c of functionality is required and how much is provided.

This annex discusses how the concepts of functionality and serviceability‘work together and how these terms
relate to other terms used in this part of ISO 15686 and other related International Standards.
ne or brief

Users or other stakeholders usually document their requirements, for functionality in a program

Wri
act
caf

A.

ten in a language that they understand. These documents sdnimarize the purposes, needs, fur
vities of the users and other stakeholders to be met by;a facility. The serviceability of a f3
ability to provide that functionality, that is, how serviceable it is to support those who have that r

2 Using profiles

Th

description of what people require in order to be able to do what they want or need to do is

ctions and
cility is its
bquirement.

called the

rofile of the
relation to
pic. Taken
b suitability

required level of functionality on a given topic. Taken together, these levels of functionality form a p
requirements of the users and stakeholders. The extent to which the place is suitable or useful in
ong of the topics describing the users’ requirements is called a level of serviceability for that to
together they form a profile of serviceability which can be matched to the profile of functionality. Th
of & facility is assessed when the two profiles are compared.

Fo
wh
car

pla
the]

the place
such place
b do. If the
quired and

instance, consider the)place where an individual does office work in an accounting firm, o
bre a family eats dinner at home, or the place where a family doctor examines a patient. Each
be more or less-suitable or useful for what each set of users and other stakeholders wants t
Ce is not as suitable or useful as is required, there is a gap between the level of functionality re
level of senviceability provided for that use by the place.

A.B Using scales to determine levels

When considering what level (how much or how little) of a particular topic of functionality is required to support
the users or other stakeholders, one thinks of the several topics which, together, describe their needs.

For instance, the functionality required by users of an office is affected by topics such as illumination, speech
privacy, load capacity of floors (e.g. strong enough to support desks and file cabinets) and freedom from
distracting sounds. How much of each of such topics is needed by the users, or other stakeholders, is their
level of functional performance requirement, such as sufficient illumination to facilitate the reading of very
small print, or sufficient freedom from reflected glare to facilitate the effortless reading of a computer screen.

In another example, such as the functionality required relative to the image of a building to the public and
occupants, and specifically as it relates to the identity outside of the building, a requirement scale at level 9
would require the building to be easy to identify and find, even for a visitor to the city or town. An organization
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that requires the “most” on this topic might be a large retail store, for which being easily found, both by (local)
residents and visitors to the city, is desirable. At the other extreme, an organization that would want the “least”
outside identity, that might want to be the hardest to find, level 1, can be the covert operations of the secret
service. Therefore, in this instance, level 9 is not inherently better or worse than a level 1. “Goodness”, or fit,
depends on how well the building meets the needs of the occupants.

To simplify, stating how much and what kind of illumination or ease of identification is required, this part of
ISO 15686 calls for users and other stakeholders to be able to choose from a range of options, expressed in a
scale, from least to most.

And, as al'pady noted in the case rpgarding outside idpntify a level 9 can he the mast of a mpir that one
might reagonably require and a level 1 might be the least. A level zero might be a requirement that(there
should be pone of the topic or attribute in the facility.

Two other|concepts, usability and satisfaction, are explained in A.4 and A.5 to show how they\relate to fthe
terms functionality, serviceability and capability.

A.4 Usability of products

Usability (IO 9241-11:1998, 3.1) has been defined in International Standards.in\terms of certain productg. A
product of [manufacture, made in quantities of identical products, such as a computer terminal, should meet
the functional requirements of its users.

For instange, 1SO 9241-11 defines the concept usability as the “extent to which a product can be used| by
specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified confext
of use.”. As explained in 1SO 9241-11:1998, Annex D, the usability of a product could be measured|by
“analysis of the features of the product, required for a particular.context of use", by “analysis of the proces$ of
interaction] with the product, and by “analysing the effectiveness and efficiency which results from use of the
product in[a particular context and measuring the satisfaction of the users of the product.”. Usability,| as
defined in |SO 9241-11:1998, Annex D, “also depends on software qualities which [...] contribute to quality of
the work system in use. [...] This broad approach has’the advantage that it concentrates on the real purppse
of design pf a product — that it meets the needsof real users carrying out real tasks in a real technigal,
physical and organizational environment.”.

If buildingd are also considered to be tools or aids to users, the concept of usability also applies, although,
unlike manjufactured products, each building or building-related facility is unique at least in its physical location,
and typically in its specific combination of features.

A.5 Satisfaction as an-indicator
Satisfactiop (see 1S©.9241-11:1998, 3.4) of users is an indicator of serviceability and of when to give prigrity

to resolving problems/in a building. Several large corporations and government providers of facilities in many
countries Use satisfaction surveys as part of their facility management toolkit.

For instance=for several years_the General Services Administration (GSA) of the USA _the provider and
facility manager of offices for the government of the USA, conducted a comprehensive user satisfaction
survey of all the offices it provided. It adapted the survey developed for the International Facility Management
Association (see Reference [22]) and set a target level for occupant satisfaction. The GSA found that
occupant satisfaction was not a good indicator of which buildings most needed fixing, because of two
intervening variables:

a) occupant satisfaction was dominated by the perceived responsiveness and helpfulness of the personnel
providing facility management, rather then by the serviceability of the physical building;

b) typically, respondents mistakenly thought that the facility administrators in their own units, to whom they

took their complaints, were the facility managers, rather than the GSA personnel who actually manage
the buildings of most government agencies.
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A.6 Performance approach and its terms

NOTE These terms are compatible with the Performance System Model proposed by the Inter-jurisdictional
Regulatory Collaboration Committee (IRCC) and with the terms used in the CIB Report 64 (Reference [20]).

To accomplish the aims, objectives, goals and targets of society, groups and individuals, there is a trend
towards the use of a “performance approach” to define levels of expected results, describe levels of the
service or product that would provide the required results and measure levels of actual results.

The suitability of a building or building-related facility is determined by comparing the levels of performance

reW.ﬁMﬂMMmMmmdemmm_reflect this
diajogue between demand and supply in a consistent way.
Demand scales may serve as multiple choice questions used by occupants or other stakeholderg to set the
funictionality requirement levels needed, such that they can do their required or desired functions or activities.
Supply scales use descriptions of physical features as indicators of levels of serviceability.
Table A.1 — Demand and supply terms used in the performance approach
Demand Supply
Uses — needs — requirements — wants — wishes What is¢provided in response to demand
Users Constructed’and other assets
Odcupants — facility managers/building managers, portfolio |Facilities.~properties — buildings — building systems,
mgnagers, visitors components and products
Other stakeholders, such as investors, insurers, Infrastructure assets, such as bridges, highways|and
mynicipalities and code officials mwnicipal waste systems
Material
define/state/set provide/assess/rate/evaluate
induts outputs
enfls, results, outcomes means, solutions
furjctional statement performance statement
stgtement of requirements (SOR) explicit and implicit performance
furjctional element physical feature
buhdle of required functional elements combination of physical features
furjctionality serviceability
furjctional performance technical performance
furjctionality requirement scales serviceability rating scales
demand scales supply scales
user functional requirement asset/facility capability
furjctionality~profile serviceability profile
furjctionality requirement profile serviceability rating profile
bundle of fTunctions combination of features
description of functional element indicator of capability
demand for functionality supply of serviceability
demand for service life estimated or predicted service life
level of functionality (0 and 1-9) level of serviceability (0 and 1-9)
level of demand (0 and 1-9) level of service (0 and 1-9)
criteria measure/verification/test method, etc.
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Annex B

(informative)

Derivation of stages in the service life from other International Standards

This annex shows the sources and derivations of the content as listed in Tables 1 and 2. Table B.1 links the
stages in Tables 1 and 2 to the content of columns 2, 3 and 4 of ISO 29481-1:—, Table A.1.

Table B.1 — Links between Table 1 and ISO 29481-1:—, Table A.1

ISO 29481-1:—, Table A.1

This part of ISO 15686, Table 1

Stage

Name

Standard definition in
ISO 29481-1:—, Table A.1

Phase

Stage
no.

Stage name

Main-task(s) of stage

Portfolio
requirements

Establish the need for a
project to satisfy the client's
business requirement

Portfolio operations

0.1

Portfolio
strategy

Develop and mainta
portfolio strategy, pldns
and capital project
priorities

>

0.2

Portfolio
requirements

Create and maintain
strategic brief for the
portfolio

0.3

Project
initiation?

Strategic brief for thig
specific project, incly
ding business and

other requirements,
and client's functiona
brief

Initiate and authorizg
start of project to
satisfy requirements

Pre-project stage

Conception of
need

Identify potential solutions
to the need and plan for
feasibility

1.0

Conception of
need®

Identify potential sol§i
tion options to the
need and plan for
feasibility

Create pre-briefing
document, which
includes client's
general requirements

Oufline
feasibility

Examine the feasibility of
options presented in
Phase 1 and decide which
of these should be
considered for substantive

Pre-project stages

2.0

Feasibility®

Examine the feasibility
of solution options
presented in Stage 1

Conduct substantive
feasibility study of
recommended
option(s), including g

=

1edSIDINTY

n
MITUCUITTITITTIU PTULT S

Define the project in a
project brief

20
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Table B.1 — Links between Table 1 and ISO 29481-1:—, Table A.1 (continued)

1ISO 29481-1:—, Table A.1

This part of ISO 15686, Table 1

Stage

Name

Standard definition in
ISO 29481-1:—, Table A.1

Phase

Stage
no.

Stage name

Main task(s) of stage

t stage

Substantive

3.1

Authorization

Select procurement

process for recom-

mended opt

ion(s)

Assemble budget and

other documents for

[(M)

1T |J|Uj C

feasibility

H Baelal-a il
mrarrcrarapprovar

Pre-project stages

approval
Gain financi

al approval

3.2

First
procurement

Conduct prd
aceording tqg

curement
the

approved process

Outline
conceptual
design

Identify major design
elements based on the
options presented

+

4

Full
conceptual
design

Conceptual design and all
deliverables ready for
detailed planning approval

+

T TC=COMSTTOCUOT Stagts

Coordinated
design (and
procurement)

Fix all major design
elements to allow the
project to proceed.\Gain full
financial approval for the
project

4

Production
information

Finalize all major
deliverables and proceed
to construction

4

4

COMSTOCtoTStayts

pa

Construction

Hand over the building as
planned

Project delivery

Initiald or
outline
conceptual
design

Create majq
elements arj
options bas
solution opt
selected

r design
d design
ed on the
on(s)

Preliminary
design

Do prelimin
up to start o

ry design

constructior] design

brief and m
brief

Develop opgrations

intenance

6.1

Detailed®
(coordinated)
design

documents,
working dra
detailed spsg

Develop construction

including
vings and
cifications

6.2

Construction
procurement

Conduct ten
procuremen
truction if ng
committed i

dering and
t of cons-
t already
N an inte-

grated proclirement

process, or
purchase or

hot a
lease

Production
information

erables (e.g
and other d
and proceeq
construction

Finalize all major deliv-

electronic
bcuments)
to

8.1

Construction'

Construct th

e project

8.2

Commis-
sioning

Prepare, fin
programmin
conduct har

E-tune
g/briefing,
dover,

update docymentary
deliverables, move-in,

shakedown

and verify
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Table B.1 — Links between Table 1 and ISO 29481-1:—, Table A.1 (continued)

1ISO 29481-1:—, Table A1 This part of ISO 15686, Table 1
Standard definition in Stage .
Stage Name ISO 29481-1:—, Table A.1 Phase no. Stage name Main task(s) of stage
—  Operate during initial
warranty period
) —  Operate during
9.1 [Asset operations? continued use
(includes manage-
ment of outsourced
services)
8 - — Maintain during uge
g E Maintenance and [— Monitof condition
g oy 92 (ri"cl)anr?altglgzr:nent —  Conduct condition-
9 . intai @ i
§ | [overtonana [Opers s papianive | 2
£ maintenance officientl S
US) y e Occupants' — Occupants
5} 2 9.3 |facility administer and usp
‘g E administration their facilities
o - :
Refurbishment, gg;;fse major
9.4 Zﬁ:fat:ggn’ replacements and
h f useh adaptations or
cnange ot use alterations
Change of — Respond to client's
9.6 [functional use by changes in functign
occupant or functional needs
10.1 Disposal — Decide, plan and
0 0 " |preparation prepare to dispos¢
=
— C . .
Decommission, dismantle o 3 10.2 |Transfer — Dispose of title or
. NG control
Yo and dispose of the
8 . components of the project 10.3 |Reinstatement |[— Recover or reinstgte
& 1 Disposal and the project itself
2 > proj : - 10.4 |Decommissioning|— Decommission
o according toenvironmental o
and health/safety rules I 10.5 |Deconstruction |[— Deconstruct
o
g 10.6 |Recycling —  Recycle
w -
10.7 |Demolition — Demolish
@  Project |nitiation is a stagesspecified in ISO 15686-3:2002, Table 1; project inception is a stage specified in ISO 15392:2008, B.1,
Note 1.
b Project ¢onception is™a phase specified in ISO 15392:2008, 6.1, Note 1.
C  Feasibility analysis.is a phase specified in ISO 15392:2008, 6.1, Note 1.
d  nitial d igh.is*a stage specified in ISO 15686-3:2002, Table 1.

€ Detailed design is a stage specified in ISO 15686-3:2002, Table 1 and 1ISO 21931-1:—, Figure B.3.

f Construction is a stage specified in ISO 15686-3:2002, Table 1, ISO 15686-5:2008, Figures 2 and 3, and ISO 21931-1:—, Figures 1
and B.3.

9  Operation is a stage specified in ISO 15686-5:2008, Figures 2 and 3.

h Refurbishment/adaptation/alteration/change of use is a stage specified in ISO 15686-3:2002, Table 1.

i End-of-life and recycling are stages specified in 1ISO 21931-1:—, Figures 1 and B.3, and deconstruction is a stage specified in

1ISO 21931-1:—, Figure 1. End-of-life, deconstruction and demolition are specified as stages in ISO 21930:2007, Figure 2.

22 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=ac19d7ab9ffe612407983b3621d12064

ISO 15686-10:2010(E)

Table B.2 is reproduced in ISO 29481-1:—, Table A.1. It is derived from ISO 22263.

Table B.2 — Stages given in ISO 29481-1:—, Table A.1, derived from ISO 22263

1 2 3 4
1ISO 29481-1:—, L
ISO 22263 name Stage Table A1 name Definition
Pre-project stages
- - - Establish-thereedforaprojestto-satisty-the client’
Indeption 0 Portfolio requirements : . client's
business requirement
1 Conception of need Iden.tlf'y. potential solutions to the need-and plan for
feasibility
Brief Examine the feasibility of gptions presented in
2 Outline feasibility Phase 1 and decide whichiof these should be
considered for substantive feasibility
3 Substantive feasibility Gain financial approval
Pre-construction stages
4 Outline conceptual Identify.major design elements based on thg options
design presented
Design 5 Full conceptual design Congeptual deggn and all deliverables ready for
detailed planning approval
Coordinated design Fix all major design elements to allow the pfoject to
6 . . . .
(and procurement) proceed. Gain full financial approval for the [project
Cdnstruction stages
7 Produétion information Finalize a!ll major deliverables and proceed to
Préduction construction
8 Construction Hand over the building as planned
Post-construction stages
1. Operation and Operate and maintain the product effectively and
Mdintenance 9 - e
maintenance efficiently
Decommission, dismantle and dispose of the
Dgmolition 10 Disposal components of the project and the project itself
according to environmental and health/safety rules
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Annex C
(informative)

Typical actions and functions at each stage of the whole life

Table C.1 lists the stages of whole life of a building or building-related facility, and gives a list of typical actions
and functions which may occur at each stage. (This list is indicative and neither comprehensive nor normative.
To ease upderstanding of the stages, this Tist also includes some actions and functions which are not part of
service life|planning.)

There is np international consensus on what the stages, sub-stages and main tasks given in Table’C.1 are.
Even withip the parts of ISO 15686, there is inconsistency. In other International Standards there are many
varied versions of the stages of building projects and of the whole life of buildings. There(is wide variafion
among natjonal and regional standards, such as those published in North America and the;European Union.

The lists in Table C.1 also take into account many variations on the process by .which new buildings gre
acquired, ysed and owned, including differences among countries in the legal structure in which real propérty
is owned, leased, used or constructed, and the cultural differences and levels of\development among varipus
parts of thg world.
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Table C.1 — Typical actions and functions during the whole life

Stage
no.

Name

Task of the stage

Example of typical actions and functions at each stage

Po

rtfolio operations

a)

Create and maintain current, validated data about the

portfolio, including:
1) external context and drivers of demand

2) functional requirement levels for each category of

functions and each occupant group

Portfolio
strategy

Develop and maintain
portfolio strategy,
plans and capital
project priorities

b)
c)

d)
e)

3) relative importance of each functional requiren

4) any mandatory or minimum levels of functiona
function or a user group

5) functional requirement levels for each asset
6) relative importance of each reqirement for an|

7) any mandatory or minimum{évels of functiona
asset

8) importance of each asset for mission, derived
importance for mjssion of the function it suppo
users it supports

9) functional gapability of each asset and gaps in
capability

10) 2-D, 3-D and GIS information

11) space utilization of each asset

12) ceondition of each asset

13) hold appropriate data in an interoperable BIM

Develop, maintain and update, annually, the strateg
portfolio

Develop, maintain and update, annually, the fiscal
portfolio

Annually update key directives

Planning and budgeting for capital projects through
life

Ensure BIM is current

hent
ity for a

asset
ity for an

from the
rts, and the

required

y for the

lan for the

the service

Portfolio
requirements

Create and maintain
strategic brief for the
portfolio

a)

b)

d)

e)

Adjust demand profile and conduct new gap analys
rating profile of existing or proposed assets

Identify or confirm projects in the strategy

Draft strategic statement of requirements and busir]
for priority projects

Confirm the functional requirement profile for the vg
segments or components of the portfolio

Maintain BIM for each asset in the portfolio

s against

eSS case

rious
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Table C.1 — Typical actions and functions during the whole life (continued)
Stage . . .
no Name Task of the stage Example of typical actions and functions at each stage
Portfolio operations
a) Client develops demand profile for the facilities which will
result from the project
b) Importance of the mission(s) of the intended occupants and
their importance for those missions
¢) Draft priorities for pending capital project(s)
—  Strategic brief for this . o . .
project, including d) Draft and first budget for priority capital project(s)
business and other e) Develop project description
Prdject requirements, and . . . .
0.3 initlation client's functional brief f) Shlﬂ to prOJe'ct mo'd('-:‘.for authorlzed projects
__ Initiate and authorize g) Client commits to initiate a project
start of project to h) Client assigns its project leadership and project team
satisfy requirements  |j)  Client's project leadership collaborates(with portfolio and asset
management team, and prospective facility managers
j)  Stakeholders commit to initiate a-project
k)  Obtain authorization to launch project(s)
1) Initiate BIM for the project
Pre-project stages
— Identify potential a) Client's options outlined
solution options to the | ) get preliminaryprocurement strategy
need and plan for L Y . . )
Cohception of feasibility c) Client's preliminary project programme or brief at general fit
T nedd _ Create pre-briefing d) Client canducts rating of proposed facilities, which will be
document, which leased-or otherwise obtained and carries out gap analysis
includes client's against client's demand profile
general requirements |e) .. Ensure BIM is current
a)—~ Technical project feasibility assessment
— Examine the feasibility\b) Market analysis
of options presented ¢) Research
in Stage 1 & Proiect planni
—  Conduct substantive ) Brc:ject P at'nnlnt'g
e udget estimation
2 |Febsibilty feasibility(study of ) 9 ! . o
recommended f)  Preliminary economic feasibility
option(s) including of Plan f ect fi .
procurement process |9)  Plan for project financing
__ {Défine the project in a h)  Assessment of options for procurement
project brief i)  Creation of project brief
j)  Ensure BIM is current
— Select procurement |a) Present business case(s)
process b) If procurement is to be by an integrated acquisition process for
31 |Authorizati —  Prepare documents design-build, compare and recommend the integrated team
. utharization
for approval c) Confirm the budget and schedule
— Gain financial
approval
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Table C.1 — Typical actions and functions during the whole life (continued)

S:‘aoge Name Task of the stage Example of typical actions and functions at each stage
Pre-project stages
a) Client's preliminary Project Programme or Brief
b) Business case update
c) Obtain authorization to proceed with the project(s)
d) If procurement is to be by an integrated acquisition process or
dcaigl I—IUUHUI, Cbtdb“bil CUI Itldbt
_ Conduct initial e) Project team selection
15 First procurement f)  Design/builder selection
1" [procurement according to the g) Construction manager selection
approved process h) Requests for qualifications
i)  Requests for proposals
j)  Interviews of team candidates
k) If procurementis to be by purchase or rental, conduct the
acquisition
I)  Ensure BIMis current
Project delivery
a) Client collaboration during project
b) Occupant collaboration during project
c) Site selection
d) Sitessurvey
e) «Geotechnical investigations
f) Identification of major design elements based on thg options
—  Create major design presented
Initial or outline elements and design ) Elemental cost estimate
4 |conceptual options based onlthe 9
design solution options h)  Outline conceptual design (also called schematic design in
selected some localities)
i)  Client conducts rating of facilities proposed to be cqnstructed
and carries out gap analysis against client's deman profile
j)  Environmental studies
k)  Public consultation
I)  Preliminary planning approval
m) Ensure BIM is current
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Table C.1 — Typical actions and functions during the whole life (continued)

S:]de Name Task of the stage Example of typical actions and functions at each stage
Project delivery
a) Client collaboration during project
b)  Occupant collaboration during project
c) Customer's detailed project programme or brief at specific fit,
typically including requirements for each specific space or
room in a required facility, together with sufficient other detail
to permit preliminary design and documentation for
construction
d) Customer's options are outlined
e) Analysis of options
f)  Preliminary design
e . g) Preliminary cost estimate
— Do preliminary design ) .
up to start of h)  Project scheduling
50 |Prdliminary construction design (i)  Prototype design and testing
desgign — Develop operations  |j)  Engineering analysis
E:::I and maintenance k) Detailed design development
1)  Material selection
m) Equipment selection
n) Serviceability rating of facilities proposed to be constructed
and carries out'gap analysis against client's demand profile
o) Environmental studies
p) Preliminary cost estimate
q) Publie¢consultation
r) _ Malue analysis and engineering
s)l_ Planning approval
tY Ensure BIM is current
a) Client collaboration during project
b)  Occupant collaboration during project
c) Detailed brief for unit spaces
d) Construction data preparation
e) Drawing preparation
f)  Detail preparation
g) Fabrication drawing preparation
Delailed “—  Develop construction h)  Coordination drawing preparation
6.1 |(cordinatéd) \(/jv?)(;Eirr?ger:jtrSa,vl\/ri]r?l;usdlanngd !) Spe.cmcatlons preparatlo.n
degign detailed specifications j)  Project manual preparation
k)  Working drawings and specifications
) At 60 % complete, serviceability rating of facilities proposed to
be constructed and gap analysis against client's demand
profile
m) Construction cost estimate
n) Value analysis and engineering
o) Permit approval
p) Ensure BIMis current
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Table C.1 — Typical actions and functions during the whole life (continued)

S:‘aoge Name Task of the stage Example of typical actions and functions at each stage
Project delivery
a) Selection or confirmation of procurement process
b) Financial approval to proceed in the selected process
c) Tender documents and contract (may occur at this point)
d) Prepare request for information and/or request for qualification
amcifor request for plupuaaia, as applupliatc
e) Advertising for solicitation
f)  Pre-qualification
Conduct tendering 9) B'(_j tscoplng
and procurement of  [h)  Pricing
Construction construction |f.not . i) Bid preparation
9.2 i already committed in | .
procuremen an integrated procure- ) Proposal preparation
ment process, ornotafk) Proposal evaluation
purchase or lease )  Bid evaluation
m) Contractor selection
n) Select providerigeam, when appropriate
0) Negotiation
p) Contractexecution
q) Depending on procurement process, actual procurgment of
construction might not be committed at this point
r) \Ensure BIM is current
a)> Mobilization
b) Subcontracting
Finalize all major c) Permitting
deliverables (e.g/ d) Regulatory review
i Production electronic and other
-0 information documents) and €) Regulatory approval
proceed to f)  Submittal processing
consthuction g) Scheduling
h) Coordination
i)  Ensure BIM is current
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Table C.1 — Typical actions and functions during the whole life (continued)

S:]a(l)ge Name Task of the stage Example of typical actions and functions at each stage
Project delivery
a) Construction start-up
b) Construction may occur as a single stage (as in design-bid-
build) or may occur concurrently with some of the above tasks,
particularly when a single corporate entity or team both
designs and builds, or designs, builds and operates
c) Client collaboration during project
d) Occupant collaboration during project
e) If value analysis or value engineering is conducted; use the
gap analysis to identify 1) potential for cost savings which lefad
to minimal or no impairment of functionality, and 2) needs fqr
8.1 |Copstruction |— Construct the project added investment to avoid unacceptable impairment of
functionality
f)  When changes in the design are proposed, particularly whep
some parts of construction occur concurrently with some parts
of design, each change should beytested for whether it
enhances or impairs functionality, or is neutral
g) Some months before move-in, confirm or adjust the
functionality requirements profile to the extent needed to
permit final furnituredayouts, unit space and work station
assignments to named individuals or positions, together with
sufficient other, detail to permit move-in
h)  Ensure BIM is,current
a) The procéss of commissioning starts at project inception ang
includes-ensuring preparation for the entire service life
b) Whenfacility is substantially complete, verify that expected
levels of serviceability have been achieved
¢)(_ Collaboration at move-in and during commissioning
d) Client's project leadership collaborates with prospective facility
managers
e) Handover to facility management team
— E:gg?arri,nf:irr]g/tﬁr?:fing, f) Tr'a'ining of operatir]g persormel |
o conduct handover g) Initial start-up, testing and first operation
8.2 |Commissioning ’ . . .
update documentary |h)  Occupant administration of move-in
deliverables, move-in, |. . .
= [i)  Correction of problems found when construction is
shakedown and verify . .
substantially complete (contractually defined milestone)
j)  Obtain regulatory authorization to occupy
k)  Facility management during move-in process
1)  Assessment of project process, and evaluation of compliange
with all functionality requirement levels
m) Rate the serviceability levels achieved, typically between six
months and nine months after move-in
n) Ensure BIMis current
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Table C.1 — Typical actions and functions during the whole life (continued)

Stage
no.

Name

Task of the stage

Example of typical actions and functions at each stage

Property management

a)
b)

c)

Collaborate in the commissioning process

The process of commissioning starts at project inception and
includes ensuring preparation for the entire service life

Initial start-up, testing and first operation

I7a)
—_

Asset
operations

Operate during initial
warranty period

Operate during conti-
nued use (includes
management of
outsourced services)

d)
e)
f)

9)
h)

delilty ITiariayciIricl] It dul ;I Y IIIUVU—iII PIULESS
Day-to-day operations

Management of facility operations

Operating supplies and services
Measurement on key performance indicators
Procurement and contracting

Quality assurance with key indicators
Periodic market testing orretendering of selected sgrvices

Create and maintain current, validated data about the
portfolio, including:

1) external cantext and drivers of demand

2) functienalMrequirement levels for each category of
functions and each occupant group

3) relative importance of each functional requirement

4)(~any mandatory or minimum levels of functionality for a
function or a user group

5) functional requirement levels for each asset
6) relative importance of each requirement for anj asset

7) any mandatory or minimum levels of functionality for an
asset

8) importance of each asset for mission, derived from the
importance for mission of the function it supports and the
users it supports

9) functional capability of each asset, and gaps in required
capability

10) 2-D, 3-D and GIS information

11) space utilization of each asset

12) condition of each asset

13) hold appropriate data in an interoperable BIM

14) ensure BIM is current

Routine maintenance at scheduled-intervals

9.2

Maintenance
and condition
management

Maintain during use
Monitor condition

Conduct condition-
related projects and
other actions

Maintenance special tasks and work orders
Predictive modelling of condition
Condition monitoring by inspection

Maintain data on current and projected condition of major
systems and components of each built asset

Ensure BIM is current

9.3

Occupants'
facility
administration

Occupants administer
and use their facilities

Occupant administration of its facilities
Occupant negotiation with facility managers
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