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Standard Practice for

Setting the Requirements for the Serviceability of a Building
or Building-Related Facility, and for Determining What
Serviceability is Provided or Proposed’-?

This standard is issued under the fixed designation E1679; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (g) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Most organizations and work groups have only a few generic types of functions, such as general
purpose office functions, or office functions requiring special security provisions because receiving
many visitors, or having a mix of office and “dry” laboratory functions, and so on. For each typical
or generic type of function, facilities are required to have a different mix of functional capabilities to
support the activities of those who use, own, or manage that function.

This document is a definitive procedure to (/) ascertain the profile of required levels of functionality
(functional support) for a specific occupant group, (2) ascertain the profile of levels of serviceability
(functional capability) that are provided in an existing facility, or called for in the design for a facility,
and (3) compare what is provided to what is required.

To ascertain the profile provided by a facility, or the profile of an organization’s requirements, this
practice uses scales that look like multiple choice questionnaires for discrete topics related to buildings
and their use. One set of scales is for user functional requirements (demand) and a matching set of
scales is for building serviceability (supply).

For each topic of required functionality (demand), the user of this practice employs a classification
scale called a “requirement scale” to set the level required. Each requirement scale contains several
descriptions of required functionality for that topic, classified in a range from low to high, for example,
from Level O to Level 9. For each topic of serviceability provided (supply), the user of this practice
employs a classification scale called a “rating scale” to ascertain the level of serviceability that is
found in the facility. Each rating scale contains several descriptions of serviceability provision for that
topic, classified in a range from low to high, for example, from Level O to Level 9.

Each such scale, demand or supply, is used like a multiple choice questionnaire to select the level
of functionality or of serviceability. Overall required functionality is displayed as a profile of levels
(that is, not as a single number) and may be presented as a bar chart. Similarly, overall serviceability
provided may be presented as a bar chart. When the two bar charts are compared (gap analysis) the
closeness of functional fit of a facility for an organization is displayed.

When comparing the requirement profile prepared by one organization with that prepared by
another organization, it is essential that both use the same set of requirement scales. Organizations
may use an ASTM standard set of scales; they may create their own; or they may adapt ASTM
standard classification scales for specialized, internal application. The organization forgoes the
possibility of external comparison in the latter two cases.

This standard practice is an updated version of Practice E1679, to which has been added the
provisions of the companion standard, Practice E1334. A whole family of scales which comply with
this version of Practice E1679, for use in North America, has been standardized by ASTM, under the
jurisdiction of ASTM Subcommittee E06.25 on Whole Buildings and Facilities. A version in French
was created by Public Works and Government Services Canada. A set of scales in French, adapted for
ways of building and managing facilities in France was created by the French public entity Centre
Scientific et Technique du Batiment (CSTB). All the ASTM scales are included in ASTM Standards
for Whole Building Functionality and Serviceability, ASTM stock number WBDG2009 or later
edition. After Practice E1334 and Practice E1679 were standardized, a version of the practice as
modified for use in other countries was created as ISO 11863.
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1. Scope

1.1 This practice provides a definitive procedure for setting
the level of requirements of the users (functionality) for the
functional capability of a building or building-related facility.

1.2 This practice provides a definitive procedure for rating
the level of functional capability (serviceability) provided by
an existing building or building-related facility, or to be
provided according to the design for one.

1.3 This practice provides a definitive procedure for creat-
ing or adapting a set of classifications for establishing the
levels of functionality required of or the level of capability
provided by a building or building-related facility.

1.4 This practice can be used for setting the profile of
requirements of an occupant group in an existing building or
building-related facility, or of a group planning to move and
looking at new accommodations to rent, buy, or build, and it
can be used to assess the suitability of their present facilities.

1.5 This practice can be used for setting the profile of
requirements of an owner, facility manager, lender, or other
investor.

1.6 This practice does not specify what would cause a
building to be rated at a given level. That information is found
in classifications for specific topics of serviceability that
contain a set of rating scales.

1.7 This practice is not intended to be used for regulatory
purposes.

1.8 This practice contains the following information, in the
sections indicated:

Section

Introduction

Scope

Referenced Documents

Terminology

Significance and Use

Essence of the Approach

Procedure for Setting the Profile of Required Functionality
Procedure for Setting the Profile of Functional Capability for a
Building or for Building-Related Facilities

Rating the Plans or Proposals for a New Building or for a
Remodel or Rehabilitation Project

Keywords 9
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[ee]

Rules for Setting Levels in a Scale Annex A1

Examples of Scales Appendix X1
Steps for Setting the Functional Requirement Profile Appendix X2
Steps for Setting the Facility Rating Profile Appendix X3
Examples of Bar-Chart Profiles Appendix X4
Example of Titles of Aspects, Topics and Features Appendix X5
List of Common Types of Function Appendix X6

1.9 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the

! This practice is under the jurisdiction of ASTM Committee E06 on Perfor-
mance of Buildings and is the direct responsibility of Subcommittee E06.25 on
Whole Buildings and Facilities.

Current edition approved Oct. 1, 2013. Published November 2013. Originally
approved in 1995. Last previous edition approved in 2012 as E1679 — 95 (2012).
DOI: 10.1520/E1679-13.

2 Portions of this document are based on material originally prepared by the
International Centre for Facilities (ICF) and copyright 1993 by ICF and Minister of
Public Works and Government Services Canada. Their cooperation in the develop-
ment of this standard is acknowledged.

responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applicabil-
ity of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:*

E631 Terminology of Building Constructions

E1334 Practice for Rating the Serviceability of a Building or
Building-Related Facility (Withdrawn 2013)*

E1480 Terminology of Facility Management (Building-
Related)

2.2 International Standards:’

ISO 11863 Buildings and Building-Related Facilities --
Functional and User Requirements and Performance --
Tools for Assessment and Comparison

3. Terminology

3.1 Definitions:

3.1.1 For definitions of general terms related to building
construction used in this standard, refer to Terminology E631.

3.1.2 For standard definitions of additional terms applicable
to this practice, see Terminology E1480.

3.1.3 facility, n—a physical setting used to serve a specific
purpose.

3.1.3.1 Discussion—A facility may be within a building, or
a whole building, or a building with its site and surrounding
environment; or it may be a construction that is not a building.
The term encompasses both the physical object and its use.

E631

3.1.4 facility performance, n—the behavior in service of a
facility for a specified use.

3.1.4.1 Discussion—The scope of this performance is of the
facility as a system, including its subsystems, components, and
materials and their interactions, such as acoustical,
hydrothermal, air purity, and economic; and of the relative
importance of each performance requirement. E631, E1480

3.1.5 functionality, adj—of a building, being suitable for a
particular use or function. E1480

3.1.6 rating process, n—the process of determining the
serviceability of a facility for a specified purpose. E1480

3.2 Definitions of Terms Specific to This Standard:
3.2.1 aspect, n—of functionality, a broad component of
serviceability, comprising several related topics of functional-

1ty.
3.2.2 aspect, n—of serviceability, a broad component of
serviceability, comprising several related topics of serviceabil-

1ty.

3 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*The last approved version of this historical standard is referenced on
WWWw.astm.org.

3 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.


http://dx.doi.org/10.1520/E0631
http://dx.doi.org/10.1520/E1334
http://dx.doi.org/10.1520/E1334
http://dx.doi.org/10.1520/E1480
http://dx.doi.org/10.1520/E1480
http://www.astm.org/COMMIT/COMMITTEE/E06.htm
http://www.astm.org/COMMIT/SUBCOMMIT/E0625.htm

Ay E1679 - 13

3.2.3 combination of features, n—of a facility, two or more
features that, when present together in a facility, affect a level
of serviceability of that facility.

3.2.4 demand, n—of a facility, requirement for functional
capability.

3.2.5 facility serviceability profile, n—a graphic
representation, usually as a bar chart, of the level of service-
ability for each topic of serviceability.

3.2.6 feature, n—of a facility, a physical element of a
building, building component, building subsystem, unit of
furnishing or equipment, or of a location, or of an aspect of
design, arrangement, form, or color, which helps or hinders the
satisfaction of a requirement for functionality.

3.2.6.1 Discussion—A feature may be a physical feature or
design feature, or both. For example, particular sound absor-
bency in a ceiling may be adequate in a carpeted space but may
be inadequate in a space with a hard floor covering.

3.2.7 function, n—of a facility, a purpose of a facility or
some portion or component thereof for which it is used or
required to be used.

3.2.8 knowledgeable person, n—an individual who has tech-
nical knowledge concerning the building or facility, for
example, about occupant requirements, building design, me-
chanical systems, operation, and maintenance.

3.2.8.1 Discussion—In larger facilities, the senior person
who is at a facility full time to manage its operation is unlikely
to be an appropriate person to facilitate the setting of required
levels of serviceability by the occupant because of that role, but
he may be well qualified and appropriate to participate as a
knowledgeable person in the process of rating that facility.

3.2.9 level, n—of functionality or of serviceability, a number
indicating the relative serviceability for one topic, feature or
function on a predetermined range, for example, a range from
0to 9.

3.2.10 occupant, n—of a facility, a group, department,
agency or corporation, or other organization, or a part thereof,
or an individual or individuals thereof, that is or will be
occupying space in a particular facility.

3.2.10.1 Discussion—Individuals who are authorized to be
present only temporarily, or in special circumstances such as
those permitted to pass through during an emergency, are
visitors rather than occupants for the purposes of this practice.

3.2.11 office, n—a place, such as an open workspace, room,
suite, or building, in which business, clerical, or professional
activities are conducted.

3.2.12 rating scale, n—for facility serviceability, a set of
descriptions of features or combinations of features, in which
each description indicates a specific level of serviceability,
with consistent scalar differences from the lowest to the highest
level likely to be encountered.

3.2.13 requirement scale, n—for a topic of facility
serviceability, a set of descriptions of requirements for func-
tional capability for an aspect of functionality, or a functional
component thereof, in which each description has been se-
lected to indicate a specific level of functionality, with consis-

tent scalar differences from the lowest to the highest level
likely to be encountered.

3.2.14 scale—see rating scale and requirement scale.

3.2.15 serviceability, n—the capability of a facility, or of a
feature or component thereof, to perform the function(s) for
which it is designed, used, or required to be used.

3.2.16 topic, n—of functionality, a part of the functionality
of a facility for which a requirement scale can be prepared.

3.2.16.1 Discussion—At any level of functionality, a topic
can be expressed in a statement of a requirement in the normal
language of occupants or owners. Taken together, several
related topics typically comprise one aspect of functionality.

3.2.17 topic, n—of serviceability, a part of the serviceability
of a facility for which a rating scale can be prepared.

3.2.17.1 Discussion—At any level of serviceability, a topic
can be expressed as a statement in technical performance
language describing the combination of features that meet that
requirement. Taken together, several related topics typically
comprise one aspect of serviceability.

4. Significance and Use

4.1 This practice can be applied to the requirements for
facility serviceability of many functional occupant groups,
provided that an appropriate set of requirement classifications
for each type has been established.

4.2 This practice can be applied to rating the facility
serviceability of a building or building-related facility.

4.3 This practice can be used to ascertain the requirements
of a group or organization at the time when the group (/) needs
to ascertain the serviceability of the facility it occupies; (2) is
contemplating a move and needs to assess the relative capa-
bility of several existing facilities to perform as required,
before deciding to rent, lease, or buy; (3) needs to compare its
requirements to the serviceability of a facility that is being
planned, or is designed but is not yet built; (4) is planning to
remodel or rehabilitate the space it occupies and needs to
establish the required level of serviceability that the remodeled
or rehabilitated facility will have to meet.

4.4 This practice is not affected by the complexity of the
requirement for serviceability.

4.5 This practice can be used by any individual with
sufficient organizational, functional, and technical knowledge
of buildings to act as an informed facilitator. The individual
charged with the task of leading the process of establishing the
functional requirements of an occupant group or organization
needs basic facilitation and interviewing skills. The individual
charged with rating the serviceability of a building needs
sufficient knowledge of buildings to identify the features that
are present.

4.6 This practice provides a means of setting typical re-
quired serviceability levels for any serviceability topic, and of
comparing the required levels of functionality for one occupant
group or organization against levels set by others.

4.7 This practice provides a means for organizations to set a
profile of functional requirements for each type of occupant
group within that organization.
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4.7.1 This practice provides a means for organizations to
identify and validate exceptional needs of their occupants
rapidly.

4.7.2 This practice provides a means of comparing the
requirement levels of various occupant groups within an
organization.

4.8 This practice provides a method for comparing how well
an occupant’s functional requirements match the capabilities of
different buildings or facilities, despite differences such as
location, structure, mechanical systems, age, and building
shape.

4.9 This practice provides a framework that allows design
professionals and facility managers to select the most cost-
effective means of providing a facility that will best provide the
required levels of serviceability.

4.10 This practice helps the occupants to understand how
various functional requirements interact and impact on the
overall serviceability of a building or building-related facility
and on its level of serviceability for each topic.

4.11 By providing a direct link between the features of a
facility and its level of serviceability on any topic, the
descriptions of each level clarify how various subsystems and
materials used in a facility interact to provide that level of
serviceability.

4.12 Examples of Potential Applications:

4.12.1 Project Feasibility, When the owner of an older
building considers remodeling it into apartments, or needs to
rehabilitate it to bring it up to current market demand.

4.12.2 Select Option Before Leasing, A corporate real estate
and facility manager compares ratings of several office facili-
ties before selecting which to lease.

4.12.3 Compare Serviceability of Design Options, An archi-
tect rates various designs to select the most effective way of
achieving design objectives within a fixed construction budget.

4.12.4 Marketing, An owner rates a building for several
potential uses to identify target markets that would find the
building most serviceable in its present condition, or when
remodeled for another use.

4.12.5 Suitability of Existing or Proposed Use, A potential
buyer assesses the suitability of a facility for multi-tenant office
use.

4.12.6 Cost Reduction, The owner rates various design
options to select the most cost-effective means for achieving a
target serviceability profile.

4.12.7 Financial Analysis, The owner or potential buyer
assesses likely benefits of a proposed remodel and conversion
from a warehouse to a highly technical manufacturing build-
ing.

4.12.8 Energy and Water Conservation, The owner or po-
tential buyer compares the likely relative levels of energy or
water consumption of a facility, or the likely cost-effectiveness
of options to reduce energy and water consumption, or improve
indoor air quality.

4.13 This practice is not intended for, and is not suitable for,
use for regulatory purposes, nor for fire hazard assessment, nor
for fire risk assessment.

5. Essence of the Approach

5.1 The essence of this functionality (demand) and service-
ability (supply) gap analysis approach is to ascertain what level
of functional capability is required of each facility on each of
a broad range of topics, and separately to use physical features
of a facility as indicators of its level of capability, that is, how
serviceable it is to meet each requirement. For each topic, the
approach uses a pair of calibrated scales, one for demand, and
one for supply, to measure overall capability and suitability for
use. (See Fig. 1 and Appendix X1.)

5.2 Demand scales (functionality requirement scales) de-
scribe user needs in non-technical, everyday language that
occupants and asset managers can understand. Each demand
scale is a multiple-choice questionnaire, that is, a set of
possible answers to the question, “what functionality do you
need from this facility, or this form of logistics support, to do
what you need or want to do, for example, to get the job done?”
The multiple choice questionnaires allow people to select
which statements best describe the functionality needed to
support their mission and enhance their effectiveness. The set
of functionality requirement levels for a particular organization
should be the core of front-end planning and budgeting for its
physical setting, because it is mission-driven, and independent
of the facilities the organization now occupies, or other
facilities they might possibly occupy in the future.

5.3 Each supply scale (serviceability rating scale) is a
similar multiple choice questionnaire, a set of descriptions of a
physical feature or level of support, as indicators of its level of
capability to respond, that is, how serviceable it is to meet each
requirement. Respondents to the supply scales are asked,
“Which of these statements best describes what is physically
present in the facility, or best describes the level of support
provided?”

5.4 The supply scales can also be used to rate the expected
capability of a facility not yet built or altered, by asking,
“Which of these statements best describes what will be present
in the facility, after construction.

5.5 Demand scales are calibrated according to the left hand
column in Annex Al, and supply scales are calibrated accord-
ing to the right hand column in Annex Al.

6. Procedure for Setting the Profile of Required
Functionality

6.1 This procedure describes the steps an organization will
take to set organization-wide requirements for a type of
function using the set of requirements its users select as
needed. The steps are summarized in Appendix X2.

6.2 Once an organization has set the typical organizational
levels required for its function and established its profile, an
occupant group in that organization shall use the same proce-
dure to set their group’s occupant requirements that the overall
organization has used to set the organizational requirements,
using the organization’s profile as their starting point.
Alternatively, if that organizational profile is not applicable or
does not exist, an occupant group shall set its profile of
requirements without the intermediate step of setting organi-
zational levels of requirement.
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FIG. 1 Core Elements of Approach

6.2.1 Obtain a set of functional requirement classification
scales for that type of organization. Verify that a set of
classifications has been prepared for that functional type by the
organization requesting the rating, or has been standardized by
ASTM. If no set of classification scales exist, then it is
necessary to create a set of relevant classification scales. For
information, an example of a pair of serviceability scales for
one topic is included in Appendix X1. If available, obtain the
requirements profile from comparable organization(s) with
similar functions.

6.2.2 Use that/those set(s) of requirements and bar chart
profile as the starting point in development of requirements for
a specific organization.

6.2.3 Ascertain the extent to which data gathering will be
needed to set any required variation from the typical require-
ments and profile.

6.2.3.1 While requirements can be set by one individual, if
that person has a thorough knowledge of the organization’s
functional requirements, the preferred method is to arrange
focus group interviews with individuals who have the most
relevant understanding of how the organization functions and
what it needs to function.

6.2.3.2 Approximately one day is required for some focus
groups to set requirement levels for all topics in a set of
requirement scales, although some groups with experience in
joint decision-making can complete the task in about three
hours or less.

6.2.3.3 If a focus group(s) is required, provide each partici-
pant with the typical bar chart profile and a copy of each of the
requirement scales.

6.2.3.4 Ensure that participants have an accurate under-
standing of the typical requirement scales and bar chart profile
before determining or deciding whether any variation(s) is
required.

6.2.4 Set the levels of requirement for serviceability. Use
the requirement scales to select the desired levels of service-
ability.

6.2.4.1 Refer to Appendix X1 for an example of a require-
ment scale. First read the introductory material for each group
of standard scales, and of any scales which will be used but
have not been standardized. Then turn to the first topic and read
the requirement scale.

6.2.4.2 Read the text of the requirement for Level 5. If Level
5 is a good description of what level of functionality is
required, scan the text for Levels 7 and 3 to be certain. If the
description for Level 5 is still appropriate, black-in the little
circle next to the large Number 5. If not certain, scan the text
for Levels 9 and 1. If any one of all these levels is a good
description of which level of functionality is required, black-in
the little circle next to that number.

6.2.4.3 If the required functionality is a mix of statements
from two or more levels, mark or underline the portions of text
that apply from each level, and, if appropriate, select and
black-in an in-between level, for example Level 2, 4, 6, or 8.

6.2.4.4 If Level 5 is not the level required, or if there is some
special factor that makes a requirement particularly important,
explain briefly in the “notes” area at the bottom of each scale.

6.2.4.5 If it is difficult to decide which level is required
because some information is not available, or some assump-
tions have to be made, then explain briefly which assumptions
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were made or which information is missing by writing in the
“notes” area at the bottom of each scale.

6.2.4.6 Check off the appropriate items in the two-layer box
that appears below each scale.

(1) The relative importance of a requirement is indicated
by checking one of the three boxes: "exceptionally important,"
"important," or "minor importance." For each scale, check one
of these boxes/circles unless the subject is not applicable or not
required.

(2) If there is a minimum acceptable threshold level for the
topic, check the box "minimum (threshold) =" and write in
what that level is. The minimum acceptable threshold levels do
not need to be the same as the requirement level. How high or
low this minimum acceptable threshold level is will depend on
which options exist. If an assumption is made concerning other
options, or concerning possible tradeoffs, indicate the assump-
tions in the “notes” space at the bottom of the page.

(3) If the topic is not applicable or not required, check the
box "NA or NR".

6.2.4.7 Record the results from the focus group(s), and
produce a draft of the organization’s bar chart profile.

6.2.5 If there is no variation from the organizational or
typical levels, simply adopt the organizational or typical bar
chart profile. If there is variation between the responses from
the focus group(s), obtain consensus on the variations from the
participants. Once consensus is obtained, modify the organi-
zational or typical bar chart profile to include the variation(s).
This modified profile becomes the organization’s bar chart
profile of requirements.

6.2.6 Disseminate the findings as appropriate.

6.3 Management of Variation(s):

6.3.1 The modified profile will show variation(s) from the
organizational or typical profile. This modified profile is used
to manage variation from occupants of that organization.

6.3.2 The modified profile allows the organization to iden-
tify and validate exceptional needs of its occupants rapidly.

6.3.3 The modified profile also provides a means of com-
paring the requirement levels of various occupants within the
organization.

7. Procedure for Setting the Profile of Functional
Capability for a Building or for Building-Related
Facilities

7.1 This practice covers a process for setting the service-
ability rating profile for a building. The steps to be followed are
summarized in Appendix X2.

7.2 Start the Process of Rating the Serviceability of an
Existing Building—The rating process is initiated when some-
one in authority requires a building rating. Rating the service-
ability of a building is usually done by a single individual, the
rater, who should have experience or training in the rating
process, or at most by a team of two. The rater(s) will have
primary responsibility for organizing the rating, going to the
site, conducting the rating, deciding what levels of serviceabil-
ity the building provides, and producing the serviceability
rating as a bar chart profile. The person in authority will
provide authorization and directives so the rater(s) will have

the collaboration of a knowledgeable person, authorization to
enter the building to be rated, and permission to enter occupant
space as necessary.

7.3 Ascertain the Objectives—Confirm the reason for the
need to know the levels of serviceability the building can
provide. This is necessary to ensure that the correct set of
serviceability classifications will be used. Knowing the objec-
tives will also enable the rater(s) to make best use of limited
time at the site.

7.4 Prepare to Conduct the Rating—A total of about one
person-day, which can be spread over several days or weeks, is
typically required for the rater to prepare for the rating and to
make arrangements and appointments as needed.

7.4.1 Identify the correct functional type of building from
the most common types such as those listed and described in
Appendix XS5.

7.4.2 Obtain a set of serviceability classification scales for
that type of building. Verify that a set of classification scales
has been prepared for that facility type by the organization
requesting the rating, or has been standardized by ASTM. If no
set of classification scales exist, then it is necessary to create a
set of relevant classification scales. For information, an ex-
ample of a pair of scales for one topic is included in Appendix
XI.

7.4.3 Gather information about the building. Arrange for
reference information to be available during the visit to the site.
This information typically includes a description of the build-
ing; its occupants and their functions; diagrammatic or
simplified floor plans of the building; building condition report;
access to construction drawings and specifications, and to any
drawings or specifications revised due to modifications,
repairs, remodel, and so forth; information about floor load
capacity, roof maintenance and repair history, energy use, and
date last reviewed; total population in the building; building
statistics including rentable and usable floor area; and any
special target(s) for compliance applicable to this building.

7.4.4 Identify a knowledgeable person. The rater will need
the collaboration of a knowledgeable person, someone with
extensive knowledge of the building and its systems and who
will participate in the rating. Ensure that the knowledgeable
person has a copy of the applicable rating scales and reviews
them prior to the site visit.

7.4.5 Arrange for main site visit. The rater and knowledge-
able person agree on the date and time of the main site visit and
for making any necessary arrangements. This schedule is
confirmed with relevant managers. If the building is occupied,
the rater should, before starting the actual rating of the
building, brief the relevant top manager(s) responsible at the
site about the rating process and ensure that the rating process
will not be disruptive to the activity of the occupants.

7.5 Tour Site and Building, and Review Information:

7.5.1 Before entering the building, the rater does a quick
scan of the exterior of the building, site conditions, and nearby
amenities.

7.5.2 The rater enters the building and briefs the relevant
manager(s) and knowledgeable person.

7.5.3 The rater reviews plans and other information about
the building with the knowledgeable person. The rater receives
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a briefing from the knowledgeable person. The rater reviews
plans and other documents as appropriate.

7.5.4 Tour the building. The knowledgeable person guides
the rater through the building, visiting each of the main
locations. Any uncertainties are reviewed after the tour, with
the knowledgeable person.

7.6 Select Serviceability Level for Each Topic—Different
sets of scales may have different ranges of levels. This practice
uses a range from O to 9 as an example of how to go about
selecting the appropriate level of serviceability. See Appendix
X1 for an actual example.

7.6.1 The rater, with the collaboration of the knowledgeable
person, establishes the serviceability level for each topic.
Typically this process will take up to 4 h. More time may be
required depending on the experience of the rater, the com-
plexity of the building, and availability of required informa-
tion.

7.6.2 For each classification and group of scales, first read
the introductory material to the group of scales printed on the
first page or pages. Then turn to the first topic and read through
the rating scale.

7.6.3 Read the text of the rating scale for Level 5. If each
feature is a good description of what is physically present in the
building, or of the building’s capability then blacken the small
circle at the beginning of each feature. If each feature has been
selected within Level 5, then blacken the small square next to
Number 5.

7.6.4 If the description of a feature or features that best
match the building is at a level other than Level 5, blacken the
small circles next to the features that apply. They may all be at
the same level, in which case that level is the applicable level,
or they may be a mix from different levels. If the features
selected are all within one level, blacken the small square or
circle at that level, for example, 1, 3, 7, 9. If the features
selected are a mix of levels, select and blacken an in-between
level, for example, Level 2, 4, 6, or 8 by doing an arithmetic
averaging.

7.6.5 If Level 5 is not the level of serviceability for the
building, or if there is some special requirement or feature
which makes a level particularly important, explain briefly in
the “Notes” area at the bottom of that scale.

7.6.6 If it is hard to decide what level the building is capable
of providing because some information is not available, or
some assumptions have to be made, then briefly explain what
information is missing or what assumptions were made by
writing in the “Notes” area at the bottom of that scale.

7.7 Prepare the Serviceability Bar Chart Profile for the
Building—To create a serviceability rating profile, the rater
graphs the levels selected for each topic of serviceability onto
a form by hand or electronically. This can be used to create a
bar chart. Any anomalies that were found are recorded. (See
Appendix X4 for examples.)

7.8 Communicate Findings:

7.8.1 Prepare a summary report. The rater prepares the
report documents. The report normally includes the building
rating scales for that type of building, the bar chart profile
showing the level found for each topic of serviceability, with

abbreviated notes, and a memorandum presenting the findings,
including a summary of the key weaknesses and strengths of
the building that have been uncovered in the rating process.
Other elements may be included in the findings, such as
recommendations for further in-depth evaluation of the build-
ing on specific topics, or estimates for cost-to-cure, and so
forth.

7.8.2 Disseminate as appropriate. The rater transmits a copy
of the report documents that include the facility serviceability
profile with comments as necessary, to an appropriate distri-
bution. A copy normally will go into the asset management file
located at the site. A copy will normally also be given to the
authority who requested the rating and to the person having
portfolio or management responsibility for the asset.

8. Rating the Plans or Proposals for a New Building or
for a Remodel or Rehabilitation Project

8.1 Ascertain objectives. Confirm the reason for the need to
know the levels of serviceability the building will provide. This
is necessary so that the rater can ensure that the correct set of
serviceability classifications will be used.

8.2 Prepare to Conduct Rating:

8.2.1 Identify the correct functional type of building from
the most common typical types, such as those listed and
described in Appendix Xo6.

8.2.2 Obtain a set of serviceability classification forms for
that type of building. See 7.4.2.

8.2.3 Identify a person who is knowledgeable about the
project and who will participate in the rating.

8.2.4 Provide the knowledgeable person with a copy of the
rating scales and brief the person about the rating process.

8.2.5 Arrange for a work session with the knowledgeable
person and the project manager. Arrange for information about
the plans, outline specifications, and so forth, to be available
during the work session.

8.3 Work Session With the Project Manager and the Knowl-
edgeable Person, and Review of the Information:

8.3.1 Brief participants in the work session.

8.3.2 Review plans, outline specifications, and other infor-
mation about the project with the knowledgeable person, and
with the project manager.

8.4 Select Serviceability Level for Each Topic:

8.4.1 For each topic, identify the closest match between a
combination of features as described in the scales, and what is
found in the plans or proposals. (7.6 describes how to pick a
rating level for each topic.)

8.5 Prepare Serviceability Profile for the Building:
8.5.1 See 7.7.

8.6 Communicate Findings:
8.6.1 Prepare a summary report. See 7.8.1.
8.6.2 Disseminate as appropriate. See 7.8.2.

9. Keywords

9.1 building; facility; facility occupants; function; function-
ality; generic requirements package; office; performance; rat-
ing; rating scale; requirements; serviceability; use
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ANNEX

(Mandatory Information)

Al. RULES FOR SETTING LEVELS IN A SCALE

Guideline to construct a functionality
requirements scale

Guideline to construct a serviceability
rating scale

9 = Most functionally demanding.

7 = Clearly more than level 5, but not the most
demanding

5 = Typical mid-range and normal functional
requirement

3 = Least requirement of this occupant function,
program or service

1= Least required, or functionally demanding, or
can be a temporary requirement, or minimal, or
not accepted in a permanent facility, or
appropriate because minimal.

0 = Never acceptable, “must not have” or not
required or not applicable.

9 = Indicators of the highest level of functional
capability likely to be found in facilities.

7 = Clearly more than level 5, but not the most
capable.

5 = Typical mid-range facility in the inventory for
this functional category of facility, in the whole
country or region.

3 = Clearly less than level 5, but appropriate for
some situations.

1= Lowest level of functional capability likely to be
found.

0 = Not present or do not have or not applicable.

[J Decision postponed O Lack information.

O In-depth evaluation required

[J Decision postponed [J Lack information.

O In-depth evaluation required

[0 Exceptionally important (9) [ Important (5)

J Minor importance (1) L1 None

Minimum allowable level (threshold); or, level of
criticality (ifany) =9 8 7 6 5 4 3 2 1 0

FIG. A1.1 Rules for Setting Levels in a Scale



Ay E1679 - 13
APPENDIXES

(Nonmandatory Information)

X1. EXAMPLES OF SCALES

X1.1 On the following pages are two examples of the scales
used for setting functional requirements (demand) and for
rating the serviceability of a building or building-related
facility, whether already existing, or designed but not yet built
(supply).

X1.2 The first example is of the more common type of scale.
For each required topic of functionality, a small cluster of
related elements of functionality is given, and the required
level of functionality of each is to be selected separately. The
overall level required for the whole topic is the average of the
levels for each function. The facility or design is rated on a
combination of features which act in combination to meet the
requirement. Although each individual feature is rated, they act
in combination to meet the overall requirement on that topic.
Therefore, the overall capability on that topic of the building or
design is determined by averaging the levels of the individual
features. Writing the scales is challenging, because there must

be a good balance between the required functions so that they
are well balanced, and similarly so the feature statements are
balanced.

X1.3 In the other type of scale, there is a one-to-one match
between each required element of functionality and each
physical feature or capability to meet that requirement. All the
demand statements must act together to define what is required,
and be stated with careful balance so one does not dominate the
selection. Similarly, each of the features also must be selected
to have balanced weight in combination with the others.

X1.4 In one example the rating scale contains descriptions
of physical features and capabilities which might be found in
the building or facility and which match, one for one, the
statements of requirements for functionality. At each level, the
feature is an indicator of capability to provide the required
functionality.
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If the actual
requirement is
between level
3 and 5, then
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Character designating
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N J
Aspect: A.1. Support for Office Work

',_m DEMAND A 1. 1 1 Location and Access to Personal Office Equ;pment
9 Q' Require personal office equipment within arm s reach and may not be shared.
-8 O
70 Require personal office equipment within arm’s reach and may be shared with immediesely adjacent worker.
50
.._,__V‘ 50 Raquire persenal office equipment wirhin workstation and may nof be shared
4 0
30 Require parsonal office equijment in or immediarely adjacent to workstation and may be sharsd by
adjacent worksr.
20
10 Must mot have personal office egupment.
0 O  Norequirement
" 0 0 0 ¥
! ative =
Eeenr el P X soake A Extremely Important Important Minor Importance

whether Threshold Level of scale is 3

Select Threshold Level of Scalg:—First, indica
OMinimum OR OM im OR. if there is NO Maximum or Minimum Threshold level, t lhen seiect ONone.

Then, (uriefs;ﬁ!ﬁs nong) select the Threshold ﬁ\eul of this scale

Os O Or 05\05 Os O3 O2 O1

gg[t'l‘gggg}!l)é If unable o choose scale level, select CJOTHER angd indicate reason below:
between these DOLack Information OPostpone decision  Olip-depth evaluation reqursd  [INot applicablie
scales. [JRefer queston to someone else: Whom? e-mail or phdne?
— \
Experienced Rating \

L SUPPLY A.1.1.1. Power Suppl
raters will use Lyl W iz
this Supply o Note: Dedicated circuits and isolared safety grounds afe used to maintain stable, well regulated
scale to rate voltazes to appliances that raquire a consistent supply of power that i free Som interfarence from

" noisy” electrical circuits
{he_ Service- *  dedicated (glectrical) circuit a circuit in which powek and grounding conductors are typically
ainITYO!’thIS a single appliance, with circuit wiring running in a s t2 conduit from the main elecmical
feature in a distribution panel to the appliance.
building. * isolated safety ground: fully insulated wire that does rot'gouch its enclosing conduit or any nmsy

Y J electnical ground connection as it runs from the main electpical distribution panel o an
50 D i circuits with isolased safety ground for each piece ofpfice equipment.
To rate the $0
serviceabil'rty T g Dedicared circuits for each piece of office equipment.
of this feature s
ina building, j}?"i:pam: :'m:tut: for up to I pieces of office equipment on 2 circuit, ror shared with other office
the rater will - B
determine e 5 i sed for offic I P, jal to add dedicated i d and
which 3 g ame circuits usad for office equipment Potensial to a cated circuits ot moderare gffort and cost.
2
statement = 10 Same circuits used for office equipment. No potential to add dedicated circuits at moderate effort and cost
best describes Nota o
What is 00 Jvel a factor
physicm |y If unable to choose scale level, select CIOTHER and indicate reason below:
prqsem in the OLack Information OPostpone decision Oin-depth evaluation required [INot applicable
building. OJRefer question to someone else: Whom? e-mail or phone?
| S

FIG. X1.1 Example of Unmatched Scales for Functions and Features Within a Topic
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level 9. —1
8 O
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and demand Extremely Important Important Minor Importance
features Select Threshold Level of Scale: First, indicale whether Threshold Level of scale is a
dire(:t]ylI Omini or20m OR, fthere is NG M. m or Mmni Threshold level, then seizet ONone.
correspond Then, {unless there is none) select the Threshold Level of this scale "‘*—-.___"__H
between these Os O Or O\, Os Os O2 O2 O1
scales. —
If unable to choose scale level, select CIOTHER ahd indicate reason below:
e J
OLack information OPostpone decision n-depth evaluation required  [INot applicable
[JRefer guestion to someone else: Whom? e-mail or phigne?
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| buliding. occupant i as little 5 12.5 m* (135 1),
N 8 O
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To rate the occupant is as lirde as 15 m® (161 f¥).
serviceability 10
of this feature 3 O  HVAC system capacity will meet standards for remperature and indoor 2ir when usable floor area par
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FIG. X1.2 Example of Matched Scales for Functions and Features Within a Topic
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X2. STEPS FOR SETTING THE FUNCTIONAL REQUIREMENT PROFILE

Obtain the applicable standard scales
Obtain the standard scales which appear to be applicable for this specific type of facility

Obtain a typical profile of required levels of functionality for this functional category of users
Obtain a typical profile of required levels of serviceability for this specific type of facility

v

Review the typical levels of required levels of functionality
Use requirement scales to select the desired levels of serviceability

v

Accept or modify the typical levels of requirement
If there is no variation from the typical requirement profile, then accept it as the organizational profile
If there is variation, then modify the typical requirement profile. This modified profile becomes the organizational profile,
and becomes the starting point for managing variation required by the occupant(s)

02

Disseminate findings
Disseminate findings as appropriate

Manage variation(s)
Use the modified profile to manage variation(s) from the occupant(s) profile
Use the modified profile to quickly identify and validate exceptional needs of occupants

FIG. X2.1 Flowchart for Setting a Profile of Functionality Requirements

12




Ay E1679 - 13

X3. STEPS FOR SETTING THE FACILITY RATING PROFILE

Rating the serviceability of an
existing building or facility

Rating the plans or proposals

for a new or remodelled facility

Entries in italics are different than the corresponding
entry for rating an existing building or facility. If
there is no entry, then there is no entry that corres-
ponds to rating an existing building or facility.

Ascertain objectives
¢ Confirm reason for the need to know the
levels of serviceability the facility can provide.

!

Prepare to conduct rating

* Identify the functional type of facility,

* Obtain the Facility Rating Scales for that type
of facility.

+ Gather information about the facility.
(A preliminary site visit may be needed.)

¢ Identify a person who is knowledgeable about
the site, and who will collaborate.

* Arrange for main site visit.
- Confirm with relevant managers.

Tour site and building, and review Infor-

mation

» Brief managers at the facility.

+ Review plans and other information about
building, with "knowledgeable person”.

+ Tour building: observe each of the main loca-
tions, functions and ﬁuipment on checklist.

Select serviceability level for each topic

* Review any uncertainties after the tour, with
"knowledgeable person”.

» For each topic, identify the closest match be-
tween a combination of features as described
in the scales, and what is actually present in

the facility. U

Prepare serviceability barchart profile for

the facility

* Graph the levels and comment on any anoma-
lies. (Spreadsheet wrjlfhte is available.)

Communicate findings
* Prepare summary report.
* Disseminate as appropriate.

Ascertain objectives

* Confirm reason for the need to know the
levels of serviceability the proposed facility can
provide. lL

Prepare to conduct rating

* Identify the functional type of facility.

¢ Obtain the Facility Rating Scales for that type
of facility.

¢ Identify a person who is knowledgeable about
the project, and who will collaborate.
¢ Arrange for work session with project manager or

design team.
U

Meet with the profect manager or design

team, and review information

* Brief participants in the work session.

* Review plans, outline specifications, and other
information about project with "knowledgeable
person”, and with project manager or design

team. U

Select serviceability level for each topic

» For each topic, identify the closest match
between a combination of features as des-
cribed in the scales, and what is actually pre-
sent in the facility.

Prepare serviceability barchart profile for

the facility

¢ Graph the levels and comment on any ano-
malies. (Spreadsheet template is available.)

Communicate findings
* Prepare summary report.
* Disseminate as appropriate.

FIG. X3.1 Steps for Rating a Building or Building-Related Facility
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X4. EXAMPLES OF BAR-CHART PROFILES

X4.1 The example in Fig. X4.2 is the comparison between
part of the requirement profile for a corporate headquarters,
shown in the three columns to the left of the coloured bars, and
the rating of a design-build proposal in the bars to the right.
This example shows only the topics which were considered as
exceptionally significant.

14
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The first example shows only excerpts from the requirements profile (demand). The second example
shows only excerpts from the serviceability rating (supply). In the third example, the rating 1s
superimposed on the reqiurement to show how well the facility meets that requirement.

Requirement
Threshald

Rating

Relative Importance

Partof A.11 IMAGE TOPUBLICANDOCCUPANTS 0 1 2 3 4 5 6 7 8 9
e T Emwwa(aﬂw A“{?‘ -f‘ AUTRTIRT WOEERTAN FMUREMAEE EERARIREVREIRTLIRE
" Public lobby of building A.11.2

RUTRITRT RITONTIN TNRTERTEL TORTERERERELN
= |

~ooo........ Appearance and spaciousness of spaces A.11.4
e idenmy ontsidt_z_hmlﬁng A.11 6 I

Part of B.2. MANAGEABILITY
" Reliability of external supply B.21_
- T "F:asé-ofoperallon B‘2‘3"
e £ase of maintenance B24

Energy cot;latll‘l;mli;:n B 2 7

PartofA.11 IMAGETOPUBLICANDOCCUPANTS 0 1 2 3 4 5 6 7 8 9
: o Exreﬁorappearmce A }'7‘ f —
T T Blblic ol lobby of building A2 L [ [ 1
T Appearance ‘and spaclou;r_lé;é_é_f sbai:es A4 1 1 1 1]
T deniity outside buiiding A4S F—T—
s e L O D BRANNEEADIL Y,
Relsabdrty oi exlemal supply B.2.1
T Ease ofoperahon B23 L [ [ |
T T Base of maintenance B.24 L[ [ 1
T Energy consumption B27 T | ————

2. Part of a serviceability rating of a facility.

Partof A.11 IMAGE TOPUBLICANDOCCUPANTS 0 1 2 3 4 5 6 7 8 9

Exterior appearance A.77.7  [ummimmrimmimriu

[ Public lobby ofbuﬂdlng A11.2 F’mﬁmﬂmﬂﬂmﬂmﬂ—
1§ Appearance and spaciousness of spaces A.11.4 e e e s ) B
-t mEmmm—— ‘l ilty-'ol.dsl-(-bx;wl(ing A.11.6 .............................................................. i
T Partof B2. MANAGEABILITY

oo Reliability of external supply B.2.1 A
eeeeeeeeeteemeeeeeeeracane.... EOSE Of OpETAtion B.2.3

Ease of maintenance 524
TTmTETTTET e mm s mm e 'E'ne‘r'é'y"c"n'ﬁ'a'l""' |“°|'| Bz-? s p— — — — — — s

3 COmpanng the faclllty rating to the required functionality.

For text above, relative importance is indicated as follows: Legend for the bar charts:
Extremely Important = E Requirement = MDD
Important = | Threshold = I
Miinor importance =M Rating = —_

FIG. X4.1 Example of a Pair of Matching Profiles, Demand and Supply, Presented Monochromatically
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GROUP AND INDIVIDUAL

EFFECTIVENESS

Typical Office Information Technology A.5 0 1 2 3 45 6
Office computers and related equipment|A.5.1
Power at workplace|A.5.2
Building power|A.5.3
Data and telephone systems|A.5.4
Cable plant|A.5.5
Layout and Building Features A.7
Influence of sound and visual features on IayoutIAJ‘Z l I
Protection of Occupant Assets A.8
Control of access from bldg. public zone to occupant area|A.8.1
Interior zones of security|A.8.2
Systems for secure garbage|A.8.7
Security of key and card control systems|A.8.8 _
Work Outside Normal Hours or Conditions A.10 0 12 3 456 7 89
Operation outside normal hours|A.10.1 T
Temporary loss of external services|A.10.3 | ] | | T
Image to Public and Occupants A.11 01 2 3 45 6 7 8 9

mim|im|m|m
N NN~
~N| oo~
W|co|co ||~

m
~J
[+.2]
[+.2]

m|im|m|m
|||~
0ot |~~~
wja|wo|lw

m
~J
w0

m
~J
w

Exterior appearance|A.11.1 E - 7 8
Public lobby of building|A.11.2 E - 7 9
Appearance and spaciousness of office spaces|A.11.4 E| 5] 7 9
Neighborhood and site|A.11.7 E 7 7
Amenities to Attract and Retain Staff A.12 0 1 2 3 45 6 7 8 9
| Foodla121]| |E| 7] 8] [7 .
Special Facilities and Technologies A.13 0 1 2 3 45 6 7 89
Video teleconference facilities|A.13.2 E|]9]| 9 ¥
Satellite and microwave links|A.13.4 E| 9 9 9
Location, Access and Wayfinding A.14 0 1 2 3 45 6 7 8 9
Vehicular entry and ParkinglA‘14.3| l E ] ) | 7 | | T

Note 1—“E” in the figure indicates that this aspect was considered Exceptionally Important. Other aspects were considered not exceptional, and
therefore not included in this instance.
FIG. X4.2 Example Part of Comparison of a Requirement Profile and a Rating Profile for an Office Building

XS. EXAMPLE OF TITLES OF ASPECTS, TOPICS, AND FEATURES

X5.1 Fig. X5.1 shows examples of three aspects of func- is meeting and conference rooms. Listed below the topic title
tionality and serviceability. In the first column at left, the title  are five physical features, each of which can be rated.
of the Aspect A2 is given as Meetings and Group Effectiveness.
This Aspect includes four topics, of which the first topic listed

16



A2 Meetings and Group
Effectiveness = an aspect

A21

A22

A24

Meeting and conference

rooms = a topic

Mix, quantity = a feature

Floorplate and access

Acoustic control

Environment

Fixtures and fixed

equipment

Informal meetings and

interaction

1. Internal dirculation node(s)

2. Entrance node(s)

3. Pause area(s)

4. Food and public fadilities

Group layout and

territory

1. Layout for efficient group
work

2. Layout for various group
sizes

3. Environmental control

4. Separation

5. Legibility of boundaries and
territory

Group workrooms

1. Group or project
workroom(s)

2. Acoustic control for

information security

Environment

Fixtures and fixed

equipment

5. Access from individual
workstations

DR

3.
4.

A5 Typical Office Information

Ay E1679 - 13

Technology

A51

A53

Ab54

A5S5

Office computers and

related equipment

1. Zones for high density of
equipment

2. HVAC services

3. Numination

4. Acoustic control

Power at workplace

1. Power distribution
Plug-in points per
workplace

3. Uninterruptible power
supply (UPS)

Building power

1. Present capacity

2. Potential increase

3. Reliability and quality of
supply

Data and telephone

systems

Distribution

Future capacity

Shielding of data cables

Local area network

Rooms for data and

telephone connections

Cable plant

1. Unshielded twisted pair

LSRR

2. Distance to cable connection

rooms
3. Coaxial cable
4. Fibre optic cable
Cooling
1. Increased capacity

A6 Change and Churn by
Occupants

A6l

Ab2

A.6.3

Ab4

AbS

Disruption due to

physical change

1. Disruption during
relocation

2. Disruption to neighbouring
occupants

Illumination, HVAC and

sprinklers

1. Relocating light fixtures

2. Relocating air diffusers

3. Special air exhaust

4. Relocating sprinkler heads

Minor changes to layout

1. Changes in workplace
layouts

2. Consequences of minor
changes

Partition wall relocations

1. Floor to ceiling partition
walls

2. Extent of salvage

Lead time for facilities

group

1. Planning major realignmeni

2. Ordering and installation

FIG. X5.1 Examples of Titles of Aspects, Topics, and Features
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X6. LIST OF COMMON TYPES OF FUNCTION

In offices, the most common types of functions are:

Basic general, such as many headquarters, regional offices, and head offices of strategic business units (SBUs).

Much public contact, such as sales offices, client or customer service offices, and government and corporate employment
centres.

Shared conference and tfraining, such as the conference centres in some of the largest corporate and government buildings.

Basic secure, such as regional offices where cheques are written or the offices where petroleum or mining geologists
analyze exploration data, or where people work on product development or other confidential or private information.

Secure and prestige, such as offices of some law firms, special government commissions, and some offices of the Finance
or Treasury Department.

Quasi-judicial and courts, such as legislative hearings, commissions that hold public hearings, Federal Courts, Tax Courts,
and Citizenship Courts.

In addition to these six types of functions which are normally thought of as offices, many large office organizations also
need production and warehouse, or storage and warehouse, or food service, and some have all three. Some, such as
banks, and even a few government departments, also have commercial retail.

L ]

Production and warehouse, such as the portion of a regional office where the machines for cheque writing and envelope
stuffing are installed, and the portion of bulk mailings are prepared and mailed, and the storage areas of paper, envelopes,
and other materials required for each of these facilities.

Storage and warehouse, where office supplies, surplus furniture, and other property is stored pending use or disposition.
Food and beverage service, such as cafeterias and restaurants, and their kitchens and refrigerated storage.

Commercial retail, such as the shops on the ground floor of an office building, whether they open to the street, to the
building lobby, or to an interior commercial shopping mall.

FIG. X6.1 List of Common Types of Function
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the ASTM website (www.astm.org/
COPYRIGHT)).
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