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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bodies
members of ISO or IEC participate in the development of International Standards through

technical
that are
technical

committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,

governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of docu :
IEC Diregtives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

[SO and [EC draw attention to the possibility that the implementation of this document.may in
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or@pplicabili
claimed patent rights in respect thereof. As of the date of publication of this document;1SO and IE
received [notice of (a) patent(s) which may be required to implement this document:- However, impl

the IS0/

volve the
Lty of any
C had not
bmenters

are cautiponed that this may not represent the latest information, which may bé gbtained from the patent

databasel available at www.iso.org/patents and https://patents.iec.ch. 1SOand IEC shall not
responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and
constitutle an endorsement.

be held

does not

For an eyplanation of the voluntary nature of standards, the meahing of ISO specific terms and expressions
related J'? conformity assessment, as well as information.about ISO's adherence to the Woild Trade

Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/forew

brd.html.

In the IEC, see www.iec.ch/understanding-standards.

This doqument was prepared by Joint Technical?Committee ISO/IEC JTC 1, Information technology,

Subcommittee SC 31, Automatic identification and data capture techniques.

Any feedback or questions on this document should be directed to the user’s national s
body. A| complete listing of these ~bodies can be found at www.iso.org/members.h

tandards
'ml and

www.ieclch/national-committees.
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Introduction

Construction has a history that spans the entire human civilization. Traditional construction has lagged
behind due to the interrelated issues of the rising costs, lengthy duration, massive pollution and the shortage
of skilled construction labour. Industrial construction is a rapidly growing sector of construction, has the
potential to be an effective solution for addressing these issues. See Annex A for more details. In the industrial
construction business, mega structures including power plants, skyscrapers, warehouses, factories and
other larger-than-life projects are designed, manufactured, installed and maintained by the industrialized
methods. The methods include standardized design, factory production, assembly-style construction,
integrated decoration and digital management. Industrial construction is an off-site, manufacturing-style
construction method and system which covers all aspects of making a building, including

a) the drocess of making construction items such as prefabricated components, building parts, ¢gnnectors
or adcessories from raw materials in plants,

b) the 4ssembly, storage and shipment to the building site,
c¢) the dssembly to specifications and building inspections,
d) mairjtenance,

e) poteptial demolition,

f) matgrial recovery, and

g) dispgsal.

Automatc identification and data capture (AIDC) technelogy is the main technology for :Item and
asset automatic identification and data capture since 197Z0s. In the past 50 years, AIDC and its global
standardization have stimulated the digital transformation and informational management in the retail,
healthcafe and logistic industries globally.

The systématic study of AIDC technology application standards for industrialized construction will help to
cope with industry challenges and promote the'digital transformation and upgrading of the industty.

© ISO/IEC 2024 - All rights reserved
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mation technology — Automatic identification and

data capture technology — AIDC application in industrial
construction

1 Sco

De

This doc

applicable requirements of automatic identification and data capture (AIDC) technology fordiffer
and theirf hierarchy in industrial construction during their whole life cycle.

This docfiment

— provjides unique identification for items in industrial construction,

— spec
— spec
— mak

— spec

sampling rules,

— defin
the A

— mak
appl
2 Nor

The follo
requiren
the lates{

[SO 6707
[SO 6707,
ISO 6707
ISO 6707

ument specifies the identification, data, information services, application guidance”asp

fies the semantics and data syntax to be used,
fies the data carriers to be used on items of various categoriesysubstitutes and sizes,
bs recommendations about the metadata of the items,

fies the application test method and parameters based on the large-scale test and

es the information services protocol to be used'as an interface between business applica
IDC system, and

bs guidance for designers, workers, engineers, managers, end users and maintainers about
cation in their daily work.

mative references

ents of this document. For dated references, only the edition cited applies. For undated r¢
edition of the referenced document (including any amendments) applies.

11, Buildings and-civil engineering works — Vocabulary — Part 1: General terms
-2, Buildings;and civil engineering works — Vocabulary — Part 2: Contract and communicatic

3, Buildings and civil engineering works — Vocabulary — Part 3: Sustainability terms

ects and
pnt items

scientific

fions and

the AIDC

lving documents are referred to in the text in such a way that some or all of their content constitutes

ferences,

n terms

L4, Buildings and civil engineering works — Vocabulary — Part 4: Facility management terms

ISO/IEC 15418, Information technology — Automatic identification and data capture techniques — GS1
Application Identifiers and ASC MH10 Data Identifiers and maintenance

ISO/IEC 15434, Information technology — Automatic identification and data capture techniques — Syntax for
high-capacity ADC media

ISO/IEC 15459-1, Information technology — Automatic identification and data capture techniques — Unique

identifica

tion — Part 1: Individual transport units

[SO/IEC 15459-2, Information technology — Automatic identification and data capture techniques — Unique
identification — Part 2: Registration procedures

© ISO/IEC 2024 - All rights reserved
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ISO/IEC 15459-3, Information technology — Automatic identification and data capture techniques — Unique
identification — Part 3: Common rules

ISO/IEC 15459-4, Information technology — Automatic identification and data capture techniques — Unique
identification — Part 4: Individual products and product packages

[SO/IEC 15459-5, Information technology — Automatic identification and data capture techniques — Unique
identification — Part 5: Individual returnable transport items (RTIs)

[SO/IEC 15459-6, Information technology — Automatic identification and data capture techniques — Unique
identification — Part 6: Groupings

ISO/IEC 15961-1, Information technology — Data protocol for radio frequency identification (RFID) for item
managen'!ent — Part 1: Application interface

ISO/IEC [15961-3, Information technology — Data protocol for radio frequency identification (RFID) for item
management — Part 3: RFID data constructs

ISO/IEC 15961-4, Information technology — Radio frequency identification (RFID) for ifem management: Data
protocol +— Part 4: Application interface commands for battery assist and sensor fundtignality

[SO/IEC 15962:2022, Information technology — Radio frequency identification (RFID) for item management —
Data protocol: data encoding rules and logical memory functions

ISO/IEC [15963-1, Information technology — Radio frequency identification for item management + Part 1:
Unique identification for RF tags numbering systems

ISO/IEC 16022, Information technology — Automatic identification and data capture techniques — Dafta Matrix
bar code symbology specification

ISO/IEC 18000-3:2010, Information technology — Radio frégtiency identification for item management — Part
3: Parameters for air interface communications at 13,56 MHz

ISO/IEC 18000-63, Information technology — Radio-frequency identification for item management — Part 63:
Parametgrs for air interface communications at 860’ MHz to 960 MHz Type C

ISO/IEC 18004, Information technology — Automatic identification and data capture techniques — QR code
bar code symbology specification

ISO/IEC 18046-1, Information technelogy — Radio frequency identification device performance test mpthods —
Part 1: Tgst methods for system performance

ISO/IEC 18046-2, Informatien-technology — Radio frequency identification device performance test| methods
— Part 2} Test methods foriintérrogator performance

ISO/IEC 18046-3, Infoermation technology — Radio frequency identification device performance test methods
— Part 3} Test methods for tag performance

ISO/IEC 18046s4, Information technology — Radio frequency identification device performance test methods
— Part 4; Test.methods for performance of RFID gates in libraries

ISO/IEC 18046-5, Information technology — Radio frequency identification device performance test methods
— Part 5: Test methods for Environmental characteristics of RFID tag used in sporting goods?)

ISO/IEC 19762, Information technology — Automatic identification and data capture (AIDC) techniques —
Harmonized vocabulary

ISO/IEC 19987, Information technology — EPC Information Services (EPCIS)
ISO/IEC 19988, Information technology — GS1 Core Business Vocabulary (CBV)

1) Under preparation. Stage at the time of publication: ISO/IEC FDIS 18046-5:2024.

© ISO/IEC 2024 - All rights reserved
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ISO/IEC 20830, Information technology — Automatic identification and data capture techniques — Han Xin

Code bar

code symbology specification

ANSI MH10.8.2, Data Identifiers

GS1 General Specifications

GS1 EPC Tag Data Standard (TDS)

GS1 GLN Allocation Rules Standard

GS1 GTIN Allocation Rules Standard

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 6707-1, ISO 67072, IS

ISO 6707
ISO and |

-4, ISO/IEC 19762 and the following apply.

[EC maintain terminology databases for use in standardization at the following addresses:

— ISO Qnline browsing platform: available at https://www.iso.org/obp

— IEC Hlectropedia: available at https://www.electropedia.org/

3.1
industri
off-site ¢

hl construction
bnstruction method that incorporates standardized digital design, industrialized manuf

assembly|(3.15) construction, integrated decoration and digitalmanagement characteristics

3.2
prefabri

cated component

structurgl component (3.14) and other components that constitute a building structural system,
prefabridated in a factory or on-site

3.3

building part

unit that

is prefabricated or assembled in afactory or on-site to form a single building product, a c

product ¢f the envelope system, facility and pipeline system, and internal decoration system of a by

3.4

modulan unit

integrate

of alargd room, or integrateéd function units (e.g. bathrooms, elevators, kitchens and machine roomn

3.5
integrat
kitchen t

bd kitchen

pipelined, andthat is mainly assembled by non-wet construction

3.6

D 6707-3,

acturing,

which is

bhmposite
lilding

d factory prefabricated unit, which can be transferred as a whole, such as a complete room, a part

5)

hat is.assémbled from factory-produced floors, ceilings, walls, cabinets, kitchen equipment and

integrated bathroom
bathroom that includes a floor, ceiling, wall, sanitary ware equipment and pipelines produced by the factory

and that

3.7

is mainly assembled by non-wet construction

connector

unit that

3.8

is used to connect functional building components (3.14) or parts

accessory
non-structural item that is installed on buildings or structures to improve functions

© ISO/IEC 2024 - All rights reserved
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metadata
data or model that provide information about other data

3.10
master

data

core information about the "who" and "what" in a business relationship

Note 1 to entry: The "who" can include the name, address and identification codes of the buyer and seller plus details
of shipping, delivery and billing locations. The "what" shall include the product information such as product name,
size, product model and unique identification number.

3.11
traceab

ifity
ability tI trace all or part of the processes from procurement of raw materials (3.13) te |pr
consumpltion and disposal to clarify "when and where the product was produced by whom"

3.12

information service

set of sy

3.13

materia
raw matgrial
substance or mixture of substances that is used to produce a product

Note 1 to
stone, cla}, etc.) and secondary materials, also known as secondaryraw materials (concrete, building mi3
metal, etd).

3.14

component
constitugnt part of equipment that cannot be physically divided into smaller parts without |
charactef

3.15

assembly
set of on¢ or more sub-assemblies or components (3.14) constituting a single end-use product

4 Abbreviated terms

AFI
Al
BIM
DI
PC

HVAC

gtem used for gathering, processing, storing and communicating information flow

hpplication familyidentifier
hpplication identifier
building.information modelling

Hatadentifier

bduction,

entry: Materials are divided into primary materials, also knéw1 as primary raw materials, (sand, crushed

kes, rolled

osing its

protocol control

heating, ventilation and air conditioning

© ISO/IEC 2024 - All rights reserved
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5 Methodology

5.1 Industrial construction and AIDC

Compgpnent approach

Component stacking

The evol

and auto
of the ke

in Figure

Component processing diagram

Component production

Tt (Rif) TRACATAARS

i

T YWQ-C01
F &AL 2110%

Build list

= A B R % & KATA A

omponent shipment
— P

Management platform

e

Coemponent transportation

Figure 1 — AIDC and industrial construction

design, afchitects and engineers can identify the products and parts that meet their specifications,

their eny

models

AIDC label

: 4———/Cor-nponent tag binding

htion of industrial construction is requiring<fficient supply chain management and trangparency,
matic data collecting and sharing can effectively improve its productivity. AIDC technology is one
s to help achieve these measures. The"AIDC enhanced industrial construction process, iljustrated
| 1, starts from planning and BIM:ptoject design stage. Right from the early stages of a building’s

ncluding

ironmental and operational, cost attributes, and track their delivery on-site the detailgd design
the components or parts-which would be the main compositions of the building would he sent to

the prefapricated components plants. At the end of the production process, the items, illustrated in[Annex A
are AID(-labelled, and hence,they can be identified during the storage, transportation, assembly and
mainteng

would bq utilized during the whole life cycle of the components and the construction projects.

5.2 Items in industrial construction

5.2.1 (eneral

Since 19

Os/ AIDC technology is the main technology used to automatically identify and cap

nce, and the master data about the items and the process can be recorded. The identifidation tag

ure data

for items and assets. In the past 50 years, AIDC and its global standardization have stimulated digital

transformation and informational management in the retail, healthcare and logistic industries throughout
the world.

As items in industrial construction are very different from items in grocery stores and hospitals, data,
management approach and life cycle requirement are distinctive to the category of items.

© ISO/IEC 2024 - All rights reserved
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5.2.2 Items categories

5.2.2.1 Items without off-the-shelf identifications

This category "items without off-the-shelf identifications" includes the prefabricated components, parts,
connectors, and the roofing, windows and doors, items in the HVAC and firefighting items etc. Physical items
can also be classified as industrial construction items, such as building unit, apparatuses, assets or parts
of the building or infrastructure. The characteristic to identify physical items is that they are the objects of
information management for industrial construction and unique identification is required. For this category,
the methodology and identification framework rules defined in 5.3 and Clause 6 shall apply, and the detailed
identification solutions will be standardized in future documents.

5.2.2.2 | Items with off-the-shelf identifications

The category "items with off-the-shelf identifications" includes items are mainly the products that already
have globally accepted ISO standardised AIDC data carriers and that are uniquely identified accprding to
ISO/IEC [15459-1, ISO/IEC 15459-4, ISO/IEC 15459-5 and ISO/IEC 15459-6. For exaniple, the lights which
already Have GS1 barcodes. The identifications shall be maintained, recorded and referenced by infprmation
management systems of industrial construction during the life time of the itetns”as the identif]cation is
agreed between business partners, and detailed information about the characteristics of the itemh such as
brand name, net weight/content and package measurements, is available for-partners. One item [shall not
carry mdre than one unique identifier. All users of GS1 identification keys-and supporting data attributes
shall compply with the conformance specifications and rules provided i)GS1 General Specifications, which
include the allocation and management rules for each GS1 identificatién key.

NOTE GS1 identification keys and GS1 application identifier dataand GS1 data carriers are defined in G41 General
Specificatjions.

5.2.3 Hierarchy, relationship and life cycle

Hierarchy are the key characters for the identification and data record of components, connedtors and
building [parts, etc. The hierarchy in this document means the composition relationships among|different
level of ifems. The hierarchy for the items in industrial construction are defined by detail-designed BIM
model of|different building, prefabricated components, building parts, modular units and accessorfes in the
certain cpnstruction project. For examplg, a'building part is made of two specific components connected by
five specjfic connectors. See Figure 2 for.a reference.

The relationship of the items in\industrial construction are defined by detail-designed BIM model of
different|building, prefabricated-eomponents, building parts, modular units and accessories in thie certain
construckion project. As for,the’/components, connectors and building parts, the connection and ingtallation
order of the items are theKey'characters for its identification and data record.

Life cyclg for the identification are mainly defined by the stakeholders of the construction which can be the
contractgr, subcontractor, owner, maintainer, end-users or other entities defined by regulations orjorders of
certain territory»The identification shall be valid during the defined life cycle.

5.3 Mg¢thedology of identification in industrial construction

5.3.1 Methodology overview

The hierarchy, relations and life cycle of entities in industrial construction is illustrated in Figure 2.

© ISO/IEC 2024 - All rights reserved
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_—

Planmrllg Manufacturing Factory Transportatien Construction Maintenan>
predesign assembly /
Vi P
\\J’
<

Figure 2 — Hierarchy, relationship and life e&c\e of industrial construction entities

The item

s in industrial construction is illustratee\\as building materials, building parts, modu
compone

ar units,
nts, connectors and the identificatiorp@ethodology includes the configuration of the what, who,
when, where and how issues about entities.ilt\)ﬂae whole construction process - see Figure 3.

o

.
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What

Concrete wall # 1
(with additional ID
YZ1aY from BIM)

Who

When

Concrete wall # 1

5.3.2
5.3.2.1
The phys
accessor
a) Thel
wire|
acco
unit
uniq
b) The
shall
ident

CC1 Co.ld Where
[CC.l Cold Concrete wall # 1
assigned GTIN CC1 Cold Sier
06972271280013) 2023.02.01 c
02. oncrete wall # 1
(Production CC1 Co.ld
Date 230201) 2023.02.01 Concrete wall # 1
Building #4, CCT Co.dd
Project 1, 2023.02.01
Xicheng District, Building #4,
BJ China Project 1,
Xicheng District,
BJ China
2D code& REID
label

The process of identification in industrial construction

What: Item to be identified

Physical entities in construction

Figure 3 — Identification methodology fer industrial construction

%

ical entities in construction, such-as‘the building materials, components, building parts, co
es and their groupings during the'manufacturing and logistic process shall be identified.

building materials includeSa‘large variety of cement, sand, steel, glass, timber, bamboo, tilg
5 and tunnels as illustrated in Figure 2. The identification of building materials shall be d
rdance with the phy$§ical materials, the package and the amount of the materials. The pr
pr certain amount.ofbuilding materials shall be bound with an AIDC data carrier of corre
1e identification on the packages or its surface.

fomponents, - which includes the walls, pillars, girders, plates etc., that are manufactured
be numBered in accordance with the unique identification rules in Clause 6 and can be ind
ified,. The connectors and the accessories such as sleeves or doors shall be identified ind

or Olll

their packages. The components, connectors or accessories shall be labelled with an A

hnectors,

s, bricks,
efined in
edefined
sponding

n plants,
ividually
ividually
IDC data

carrierof corresponding unique identification.

The building parts, such as stairs, integrated kitchens, integrated bathrooms, bridge segments which

would be formed or assembled by components, connectors and/or construction materials in plants or
in the construction site, shall also be numbered and identified individually. The building parts shall be

label
d)

led with an AIDC data carrier of corresponding unique identification.

The modular units, such as the modular units in the structural system, the external-envelope system,

the facility and pipeline system, and the internal decoration system of a construction or infrastructure
which are formed by factory-produced components, construction material, HVAC devices, pumps, etc.,
are all objects that shall be identified. The modular units shall be labelled with an AIDC data carrier of
corresponding unique identification.

© ISO/IEC 2024 - All rights reserved
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5.3.2.2 Physical assets

The assets in a building or infrastructure, such as facilities, devices and the accessories such as windows
or doors, shall also be identified. Physical assets are the physical entities or their derivatives in the
construction process in most cases after the construction or the infrastructure is delivered and treated as
physical assets. A physical entity can be a product at one stage of its life cycle and an asset at another. The
use of a product identifier shall be tied to business processes associated with products such as ordering,
stock keeping and invoicing. The use of an asset identifier shall be tied to business processes associated with
asset management such as capitalized assets, depreciation, maintenance, repair and operations.

The typical assets are the items which are functional content or fraction of a building or infrastructure which
shall be managed and malntalned by owners. The assets 1nc1ude deV1ces modular units and/or accessories
such as ¢oor ' IDC data
carrier of corresponding unlque 1dent1f1cat10n Wthh shall be read and recorded durlng their hfe ¢ycle.

5.3.2.3 | Location

The location or position of a building or infrastructure or relative location in a building or infragtructure
shall be {dentified with unique identification. The unique identification of location shall be recorded in the
industridl construction process or maintenance process etc. with their GLNs or{other location rgferences.
The use pf GS1 Global Location Number (GLN) shall comply with GS1 GLN Allpcation Rules Standard. The
other lodation identification shall be led by location reference ANSI MH10:8)2 Data (L-999L) of identifiers.
The uniqpue identification of location can be labelled on the physical surface of the location and car be read,
verified dnd recorded during the construction or assets managementjprocess.

5.3.3 Who: Partner responsible for identifying items

The brajd owners of some identified items such as construction material supplier or connector and
accessorjes supplier shall be the responsible party for'the identification of their own items. The other
responsiple partners who shall add tags on items like ¢omponents, building parts and/or modulaj unit can
be contractors, sub-contractors or owners of construction projects etc. They shall be the owner [of one of
the company identification number (CIN) issued by an issuing agency in the frameworks of ISO/IE(] 15459-2
and ISO/[EC 15459-3. The rules of the chosen issuing agency shall be applied. This is, for example the item
number 4llocation rules, code specifications@and other application details.

5.3.4 When: Duration of the identification and the AIDC

The identification shall begin as seon'as the item is manufactured and shall last for the intended marnagement
requirenjents timeline. For example, the identifier for the specific quantity of wall paintings.

The idenftification shall bé\either utilized or recorded, or both as the completion of the manufacturing
or construction, and the,AIDC shall be available during the intended timeline in the intended ¢r casual
construction or mainténance environment.

5.3.5 here:Place of identification

The posifkion ldentlflcatlon Conforms w1th ISO/IEC 6523-1 and the relevant 1nformat10n of the items and
the process—es S d-between
stakeholders of the 1ndustr1a1 constructlon The actual p051t10n of the tagglng, wr1t1ng and readlng events
shall be subject to the agreement or contract between partners.

5.3.6 How: Identification, data and information services solutions

The identification, which shall follow the rules in Clause 6, related data of identification and business evens,
and information services solutions shall be clarified for different items in industrial construction business.
The actual identification data carrier solution shall be subject to the requirement or contract of partners to
meet the requirement of the construction project.

© ISO/IEC 2024 - All rights reserved
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6 Unique identification framework
6.1 General rules

6.1.1 General

Unique identification means to issue a unique data string which “represents” an item that can be encoded in
the AIDC data carrier and attached to the item. The unique identification links the relevant data record with

the item in the object information management systems. However, the item mentioned can be in a
form of granularity and shall be issued by appropriate partners on the consideration of the balance

different
between

cost and management requirements. The unique data string shall comply with ISO/IEC 15459-3, and shall be

determirfed by an {s5uing agency code (IACj unique enterprise tdentiffer (CINjassigned by is5uing

6.1.2 Standard name level or model level

As for the physical items defined in 5.3.2.1 and 5.3.2.2 such like prefabricated components, th

hgencies.

b highest

identificgtion granular level shall be the item with the same name in the same type ofitems in the glant. The
charactefistic for this identification granularity is that the things under this item,shall have the same model

name, defailed design model in BIM, cost and materials (e.g. one kind of prefabricated components
by a manufacture with the defined shape, dimensions and manufacture parameters).

6.1.3 atch or lot level

The lowdr granular for physical items defined in 5.3.2.1 and 5.3.2{2 can be the components with
batch or Jot number which differs from the other with productiomntdetails, or can be required by p
regulatigdns to identify at this level. For example, the batch of\the said prefabricated component
with the patch number A0522.

6.1.4 erial level (unique identifier item)

The most granular level shall be the unique identifier item (UII) for each of serial items which

designed

the same
artner or
5 in 6.1.2

bound to

the specific time, place or other detailed production information or required by partners or regulations to
identify 4t this level (e.g. a single component of the said prefabricated component in 6.1.3). The bakch or lot

number ¢an be referenced by the UII.

The UII $hall contain the IAC, unique‘enterprise identifier (CIN) assigned by the issuing agency} and the

serial number for each single item. The UII can also contain additional AIDC data. See ISO/IEC 15
more detfails.

6.2 Principles of unique identification

6.2.1 Uniquenessprinciple

The uniq[:eness principle includes the following concepts.

a) The

1.59-3 for

ole purpose of the unique identification is to uniquely identify the item, not to carry infprmation

aboutTthe ftem.

b) Differences in the basic characteristics for certain granularity items shall result in a different unique
identification and each single item on the serial granularity level shall be assigned a unique serial
number. All users of GS1 identification keys and supporting data attributes shall comply with rules

provided in GS1 General Specifications, which include the allocation and management rules for
identification key:.

NOTE GS1 identification keys and GS1 application identifier data are defined in GS1 General Specifi

c¢) Each single physical item on the serial granularity level shall be assigned a serial number.

© ISO/IEC 2024 - All rights reserved
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d) In general, the party which is responsible for the quality and management of the items shall be
responsible for the uniqueness of the unique identification for items. The allocation of GS1 unique
identification shall follow the rules in GS1 General Specifications and related documents such as GS1
GTIN Allocation Rules Standard and GS1 GLN Allocation Rules Standard.

e) Related data, other than the unique identification, linked to the items shall be recorded, maintained,
stored and transferred by the issuer.

6.2.2 Stability principle

The stability principle includes the following concepts.

a) Oncqtheumnique identification mumber 15 assigned; itsiatt remmaim urnciranged if the basic charagteristics
of the item have not changed.

b) The finique identification shall be valid during the existence of the referenced item.

NOTE Valid means that the unique identification number and the linked data in issuevcan be retrieved from
the igsuer by other parties.

c¢) The finique identification number shall not be reassigned to another item.

d) Dataf other than the Ul, that is linked to the items shall be recorded, maintained, stored and trgnsferred
by the issuer.

6.3 Unique identification and its data carrier

The uniqpie identification shall consider the differences among building materials, prefabricated conjponents,
building parts, connectors, modular unit, assets and positions: The unique identification shall be a$ given in
the following standards.

a) The pnique identification shall comply with ISQ/IEC 15459-1, ISO/IEC 15459-4, ISO/IEC 154{59-5 and
ISO/JEC 15459-6.

b) The |syntax of unique identification in\2D barcode data carrier shall conform to ISO/IEC 15418,
ISO/]EC 15434 and/or rules in the ISQAEC standardized data carrier symbology standards such as
ISO/]EC 16022, ISO/IEC 18004 and ISQ/IEC 20830. When choosing a 2D barcode as a data cafrrier, the
data|carrier identifier defined in\ISO/IEC 15424 can prefix the unique identification message before
trangmission.

c¢) The [syntax for RFID tags, shall comply with ISO/IEC 15961-1, ISO/IEC 15961-3, ISO/IEC |15961-4,
ISO/]IEC 15962 and ISOZIEC 15963-1. The RFID tag which carries GS1 data shall also comply with GS1
EPC [Fag Data Standatd,(TDS). The RFID tag and devices shall comply with air interface standards such
as ISP/IEC 18000-63)or ISO/IEC 18000-3:2010, Mode 3. When choosing RFID as a data carrier, encoding
ruleg describediiiAnnex B shall be used. Examples of identifiers are provided in Annex C.

7 Application test

The apphest £S be—condieted—at—typieal-appheatiorenvironment aH-nclude a
series of performance tests and mechanical tests of the tags and readers under extreme temperature, with
different tagging and labelling methods, and after some mechanical processes such as scratch, pressure and
corroding. The performance test shall be based on ISO/IEC 18046-1, ISO/IEC 18046-2, ISO/IEC 18046-3,
ISO/IEC 18046-4 and ISO/IEC 18046-5. The test methods and performance requirements for factories,
transportation and on-site construction scenarios will be standardized in another standard.

8 Metadata

Metadata are the basic information units of prefabricated components, connectors, component parts and
accessories. They are the property data set or data model to describe the information recorded from the real

© ISO/IEC 2024 - All rights reserved
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physical objects and can be standardized separately. For each kind of entity, the metadata set can include the
classification of objects according to IEC 81346-1, IEC 81346-2, ISO 81346-10, ISO 81346-12, and the data set
to describe the real entities such as the manufacture’s name, weight, three-dimensional measurement and/
or other characters.

9 Information service

An information service framework with reference to ISO/IEC 19987 and ISO/IEC 19988 provides the data
interface and business interoperation interface between the AIDC systems and the application systems, and
defines the application program interfaces (APIs) of services for partners and consumers to access. It also
shall define the service registration strategy and resolve strategy.

10 Application guide

10.1 Gepneral

The application guidelines shall provide practical guidance for all staff of stakeholders in the indusjtry chain
such as designers, manufacturers, constructors, construction engineers, owners'dnd maintainers regarding
the application of AIDC technology in their daily work. They are the best brsiness practices stanidards to
promote [the effective collaboration of all parties in the industry chain to inifplement applications in|different
scenarios.

10.2 Guidance for the designer

The designer formulates different data templates based on .different design software (BIM/CADP) which
are in tufn based on the overall requirements and basic psinciples of AIDC application. The designer also
submits Jelevant key design information to the manufactiirer accordingly.

10.3 Guidance for the manufacturer

The manpfacturer connects the key informatien-of the designer and ensures that the factory's proglucts can
be corre¢tly and efficiently identified to prantote lean production and industrialized constructiop. This is
the key ilmportance of AIDC technology which connects virtual construction and physical construction.

10.4 Guidance for the constructor

Based onf the management considerations of the whole life cycle of the construction project, the copstructor
takes thd lead and all partigs-participate, put forward the overall requirements and basic principles of AIDC
applicatipn, and jointly pfemote its achievement.

10.5 Guidance forthe construction engineer

Guidancg for eonstruction engineer guides construction engineers to flexibly apply AIDC technology to
promote [construction efficiency and project quality traceability.

10.6 Guidance for the owners and maintainer

Guidance for owners and maintainers guides owners and maintainers to uses AIDC technology to promote
daily inspections, troubleshooting and preventive maintenance.

10.7 Guidance for the consumers and the public

Guidance for consumers and the public guides the public to apply AIDC technology to improve the
convenience of living.

© ISO/IEC 2024 - All rights reserved
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Annex A
(informative)

Background information about industrial construction

A.1 Process of industrial construction

A.1.1 Hlanning stage

Construdtion projects are not single activities. In order for construction projects to be exécuted
efficient manner, effective planning is required. At this stage, the physical and financial framewoi
construckion or infrastructure is complete.

A.1.2 Hre-design or conceptual design stage

Pre-design is the phase of analysis that occurs after some form of funding is available. During
design phase, studies are done to analyse space requirement issues, the conStraints and opportunit
proposed site, and the cost versus the budget. The amount of funding available in the pre-design ph4

n a cost-
k for the

the pre-
ies of the
sevaries

and is a ¢ritical factor in determining which studies take precedence. Funds can be available to dlevelop a

detailed project or only to investigate certain technical issues insorder to determine the scope, h
project s¢hedule.

A.1.3 Detailed design stage

Detailed [design is sometimes referred to as 'developedidesign’ or 'definition’. It is the process of {
and devdloping the approved concept design. By theéend of the detailed design process, the desig
dimensidnally correct and co-ordinated, describing all the main components of the building and ho

udget or

aking on
n can be
v they fit

together|However, technical aspects of the design'can require further development. At this stage, the proper

prefabridated components, connectors and-parts are designed or chosen as part of the construct.

However| some technical aspects of the design can require further development; design by con
specialists, is yet to be done.

A.1.4 Manufacturing stage

At the manufacturing stage, the whole models of the precast components, assemblies or f
determirled and go directly into an automated production line for fabrication. Production lines ca
industridl robots, overhead gantries, conveyors or other automated equipment that complete the tr
of materjals to building components and assemblies. The components, parts or connectors are ng
product identification at this stage.

nponents

arts are
n include
hnslation
peded for

A.1.5 Transportation stage

The prefabricated component transportation and storage are critically important operations, especially

for the projects located in the downtown, where space available for prefabricated components s

torage is

limited. The transportation plan of prefabricated components determines whether there would be sufficient
components and space on-site, respectively, for construction and for storage. The storage layout affects the

time of hoisting, relocation times and then the construction efficiency. Here, the word “relocation”
the operation of removing the above components in a stack of prefabricated components in order

refers to
to access

the desired component to be installed according to the construction sequence of prefabricated components.
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A.1.6 Assembly or installation stage

At the assembly or installation stage, elements manufactured off-site are assembled and installed in a
construction site environment. The works includes

— carrying out dimensional checks of the slab and mark up positions, e.g. starter bars and rails according
to specifications and drawings,

— erect components such as panels, large format block work, staircases, columns, flooring, lintels and pods
according to specifications and drawings,

— installing propping and other temporary works such as edge protection as per specifications and
drawings

— carrying out structural connections using items such as, rebar, strand, grout and specialis&i}‘r gs as per
specjfications and drawings, and q/

.

— carrying out finishing works and installation of the ancillary items such as windom@mers, cayity trays

and insulation products. C)Cb
A.1.7 Maintenance or repair and recycling stage \\Q/

Maintengnce is the process of ensuring that buildings and other assets reta\gg good appearance angl operate
at optimfim efficiency. Inadequate maintenance can result in decay, degradation and reduced perfprmance,
and can 3ffect heath and threaten the safety of users, occupants and%t1 rs in the vicinity. At this §tage, the
identificqtion of the items of the construct shall be recorded and tained for either repair or fecycling,

or both.
N\
N
A.2 Itdm examples to be identified \‘QQ)
A.2.1 (eneral . ®\$

K\
The phydical entities, such as the components, p@s connectors, accessories and their groupings during the
logistic pfrocess, and the functional parts aft%{t—he assembly, can be identified.

The components include, for example, waﬁi pillars, girders, plates which can be individually identified. The
connectdrs and the accessories can be sleeves or doors which have packages. The parts, such as|stairs or
kitchenswould be formed in plant@ n the construction field, and shall also be identified properly.

A.2.2 Beams and girders()"

Figure A.1 — Examples of beams and girders in industrial construction

Beams or girders are horizontal components that provides support to other components, see Figure A.1.
For example, precast hollow-core, solid slab flooring or roofs. They can be pre-stressed or conventionally
reinforced. This depends on the span lengths and loads. These structural pieces are typically rectangular,
L-shaped or inverted tee-shaped, and can be, for example, concreate, steel or timber.

© ISO/IEC 2024 - All rights reserved
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A.2.3 Columns

Prefabricated columns are vertical load-bearing components with haunches or corbels used to transfer
horizontal loads to the foundations. Columns can be fabricated in various shapes, sizes and colours. See
Figure A.2.

Figure A.2 — Columns in industrial construct@\\

I
A.2.4 Slabs (s)\

Slabs ar¢ offered in a variety of sizes and are flexible for us iQQmultitude of flooring and foundation
applicatipns, see Figure A.3.

Q%\ Figure A.3 — Slabs in industrial construction
A.2.5 Found@g

Prefabridat %undations are designed to accelerate the production and only require minimal excavation
and soil (c@) ction prior to placement. This saves both time and money when compared to tradititi)nal cast-

in-place foundations. See Figure A 4-
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Figure A.4 — Foundations in industrial construction

A.2.6 \l/alls or panels (Lb‘
Q
Prefabridated walls or panels are used in many interior, exterior, and load bearing or -load bearing
building ppplications. They provide a professional finished look as well as increased th & properties. The
walls or panels are produced in a wide range of materials and sizes to meet a Variqug‘ applicatipn needs.
See Figuge A.5. O
&
xO
Figure A.5 — Walls @d panels in industrial construction
o

A.2.7 Building parts @ .
Parts suth as stairs, kitchen o@ter closet can be produced and transported as a whole. Some parts

(functional parts) also can b@s embled at the construction site with components. Figure A.6 il
some exdmples of parts. %)
N\

lustrates

S

Figure A.6 — Parts in industrial construction
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A.2.8 Structural system

Figure A.7 — Example of a structural system

Structur
to withs
compone

Taking prefabricated concrete buildings as an example, the typical precast concréte”componen
11 building partinclude precast walls or panels, precast columns, precast&/{a;ns, concrete cpmposite

structurd
slabs and

A29 E

The envsd

parts, and is used to divide the entire parts and components of;c&@‘l

building.
the enve
systems.

] system is a whole that is assembled by structural components through reli@@q/co
fand or transmit load effects. Common structural building parts can be composéd of
nts, steel structural components, wood structural components and bamboo sé'%@ural con

precast stairs. See Figure A.7. \\

nvelope system ‘\\%

lope system is composed of building exterior walls, roofs, %f@ior doors and windows 3

le, the typical components and

Taking the prefabricated concrete building as an exx1
al doors and windows and roof

ope system include facade panels, bay windows, e%(\@&

A2.101

The inter

and wind

See Figure A.8.
| 9

%\%F igure A.8 — Example of an envelope system

QO

hternal ration system

@ration system is composed of floor, wall, lightweight partition, ceiling, inter

nnection
concrete
ponents.
ts of the

nd other

oor and outdoor environmént of the

parts of
envelope

or doors
e. Taking

prefabric

system in

itchen and bathroom, etc., to meet the overall requirements of the building spac

windows, integrated kitchens, and integrated bathrooms. See Figure A.9.
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Figure A.9 — Example of an internal decoration system

ty and pipeline system is composed of water supply and drainage, heating, venti 'b‘n and air
ing, electrical and intelligent, gas and other equipment and pipelines to meet the.@rall function
ilding. Taking prefabricated concrete buildings as an example, the typical co nents gnd parts
ility and pipeline systems include assembled machine rooms, pipeline well modular]fresh air

ee Figure A.10.

Figure A.10 — Example of\ cility and pipeline system
3

O
recast utility tunnel c\}.

N
utility tunnel is cast and forme(i} sections in the factory, and the on-site assembly process is used
uct an entire integrated utility tunnel. See Figure A.11.

7 MNP 4 =

Figure A.11 — Example of a precast utility tunnel

A.2.13 Prefabricated bridge

A prefabricated bridge is a bridge that is composed of prefabricated components or parts connected and
combined in various reliable ways. See Figure A.12.
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Figure A.12 — Example of a prefabricated bridge

A.2.14 Brecast drainage pipe

A precas

Figure A.13 — Example precast drainage pipe

A.2.15 Reinforced concrete segment \{‘\O

QS
The segment is precast in the factory wi@)\}teel bars and concrete as the main raw materials, majnly used

for subwhy construction. See Figure é.l’ﬂ;.

\
g

Figure A.14 — Example of reinforced concrete segment

A.2.16 Connectors

The connectors include, for example, the sleeves, to link the prefabricated components or parts together, see
Figure A.15.
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8

a) Before connection

Key §

uppel column (prefabricated component) \

lowet column (prefabricated component) ,‘\g\
bean} (prefabricated component) @
bottdm tube (connector) A\
gussét plate (connector) \O
top tyibe (connector) N c\}‘
packing plate (connector) C)\\

protijuding plate (connector) @ .
steel bolt (connector) O

F@’A.ls — Connectors in industrial construction
N\

O© 0 N O U1 o W N =

Q%
A.2.17 Accessories(~

The acce ;sories@hde windows, doors, devices, pipes and building materials, etc.
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Annex B
(normative)

RFID encoding

B.1 General

This ddcument recommends three possible forms of encoding for ISO/TEC 18000
[SO/IEC 18000-3:2010, Mode 3 RF tags:

— a GS1 SGTIN-96, SGTIN-198, SGTIN+, and DSGTIN+, GIAI-96, GIAI-202 and GIAI+ compliant for

Ull if Memory Bank “01”:

— 1
]

q
astr
a sin|

enco
anneg

he segmentation of ISO/IEC 18000-63 and ISO/IEC 18000-3:2010, Mode 3-tags is illus

igure B.1;

$GTIN and GIAI encoding is detailed in GS1 EPC Tag Data Standard (TDS);

licture employing ISO/IEC 15962:2022, Format 13 (relative OID)\in MB “117;

Iplified structure, encoding an entire ISO/IEC 15434 message as a unit, employing a “no d
ded in either six-bit or UTF-8, as defined in ISO/IEC 15962 and as described in the remaind
x in MB “11”.

B.2 Tajg structure

Each of t
Memory

hese encoding forms can be unambiguously discerned by the content of bits 0x17 through
Bank “01”, as illustrated in Figure B.2 and bits 0x00 through 0x1F of a Memory Bank “11”.

63 and

m for the

trated in

rectory”,
er of this

0x1F of a
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MSB LSB
«DSFID
ePrecursor, [OID], Length,
Object
101 Extended DSFID _____[7:0]|1F SAdd1 Access Method,
00 . ensors, battery assist
Bina DSFID [7:01]0F  (see 1SO/IEC 15961 series
ry Memory Bank and ISO/IEC 15962
MSB LSB
B;“;k USER +MDID
eTag model number
Bank eSerial number
10 TID 10 TID [15:0]|1F eBurned in or written
00 TID [31:16]|0F and parmalocked by
Bank IC manufactures
01 Ull MSB LSB
RBank
00 RESERVED
220| Optional XPC_W2  [15:0] |22F
210 Optional XPC_W1  [15:0] |21F
[15:0]
Ull [15:0]
*UII\(must be ISO or EPC)
Memory Bank is defined 20 ull [N:N-15]|2F
. 10 StoredPC 15:0]| ¥F *PC(Protocol Control) bits,
as follows: 3 L ] » includes UII length indicatd
Binary StoredCRC-16 (15:0] *CRC confirms content of
UIl memory
00 Reserved o Ll
«Contents all write lock
01 ull and kill passwords
30| Access Password [15:0]|3F
10 TID
20| Access Password  [31:15]|2F
11 User 10[ Kill Password _ [15:0]|1F
0 KillMPassword [31:15]|0F

Figure B.1 — ISO/IEC 18000-63 and4SO/IEC 18000-3:2010, Mode 3 logical memory strug

The <Regerved> values in Figure\B.1 shall not to be used without a re-issuance of this docun
he defined values and.functionality. An example would be a decision of the GS1 commun
this encgding and petitioning for the encoding of an ECI. Additionally, the presence of one or morg¢
charactefs can signal a diffefent behaviour on the part of the decoder. While these <Reserved> v
not used [in this iteration of this document, they shall not be used for any other purpose than defing

reflects

documert.

Tag memlory shall'be logically separated into four distinct banks, each of which can comprise ong
memory words:~A logical memory map is given in Figure B.1. See ISO/IEC 18000-63 for details. 4

descriptiprrofithe memory banks is as follows.

Memory Location
To The Left and Right of
Expanded Memory Location
Shown As Hexadecimal

=

ture

hent that
ty to use

of these
hlues are
d by this

or more
\ general

the object to which the tag is or will be attached. See Figure B.2.

Reserved memory (MBO0O0) shall contain the kill and access passwords.

Ull memory (MB01) shall contain a CRC-16, protocol control (PC) bits and a code, i.e. a Ull, which identifies

TID memory (MB10) shall contain an 8-bit ISO/IEC 15963-1 allocation class. TID memory shall contain

— sufficientidentifyinginformation for aninterrogator to uniquely identify either the custom commands
or optional features, or both, that a tag supports, and, to be compliant to this document, and
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— User memory (MB11) allows user-specific data storage. The storage format described in ISO/IEC 15961-3
and ISO/IEC 15962 defines the memory organization.

B.3 Protocol control bits

The PC bits contain physical-layer information that a tag backscatters with its UIl during an “inventory”
operation. There are 16 PC bits, stored in UIl memory. See Figure B.2.

0 to 496 bits in 16-bit words )y |

= 2 bytes

r7 -

Figure

B.4 En

Bit 0x17
encoding
per 1SO/
applicati

When us

bn family identifier (AFI).

XPC indicator(XI)

<

2 bytes 0 to 62 bytes in 2-byte blocks
odool T T T T T TTT T T 1T lofuol T 1 haladugfizfssl T 1T T T laefzol T 1 Tyl 1
CRC UII/EPC [SO: AFI 1SO: UII Zero fill to
b ~ Length GS1: Attribute GS1: EPC 16 bit
boundary
~ PC bits ]
Standard toggle(T): 02 for GS1/12 for ISO

: 02 for no/1 for yes

MB11(user memory) available(UML):05 for no/ 12 for yes

coding a Memory Bank 01 unique item identifier

of MBO1 is the switch between ISO formats and EPCformats. When Bit 0x17 is set to a “(
is as per GS1 EPC Tag Data Standard (TDS). When Bit 0x17 is set to a “1”, the UII encoc
EC 15459-1, ISO/IEC 15459-4, ISO/IEC 1545945, ISO/IEC 15459-6, preceded by an 1SO/II

ng GS1 format, the encoding of a MB0O1L §hall be done as per Figure B.3.

96 or 198 bits

=]

CRC

o TTTTTTTTTTT Tdllodtol T T Tiafiduaael TTT T T hefed TTTTT T1

EPC GS1: Attribute

GS1: SGTIN _ Zero fill to 16 bit

Length

boundary

PC bits

Standard toggle|
XPC indicator(X]

T): 02 for GS1
): 02 for no/12 for yes

MB11(user memory) available(UMI):02 for no/ 12 for yes

Figure B.3 — Encoding a MB01 using GS1 format

B.2 — ISO/IEC 18000-63 and ISO/IEC 18000-3:2010, Mode 3 structure of Memory Bank 01

”, the UII
ling is as
EC 15961

When using the ISO format, the encoding of a MBO1 shall be done as per Figure B.4.
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ISO/IEC 8506:2024(en)

integer number of 16-bit words
OO TTTTTTTTTTTTT Toduol TT TeaiduefaAael TTT T T Turfed T T [TTTTTI T
_ CRC | Ull R P 1SO: AFI | 1SO: Ull | Zero fill to 16 bit
Length (DI IAC CIN SN F0T) boundary
PC bits

Standard toggle(T): 12 for ISO
XPC indicator(XI): 02 for no/1: for yes

MB11(user memory) available(UMI):02 for no/ 12 for yes

Figure B.4 — Encoding of a MB01 using ISO format

For ISO fprmat RFID purposes, the AFI would be added to the data structure:
— AFI 3 0xA1l

— DI=P5S

— [AC 7 UN (DUNS)

— CIN # 043325711

— SN =|MH8031200000000001

A complete data structure, using the information defined aboye, is
0xA125SUN043325711MH8031200000000001. It is represented by the six-bit encoding in Table B.1 in
MBO01 an{ is shown in Table B.2.

Table B.1 — Six-bit encoding

Space 100000 0 110000 @ 000000 P (410000
EOT 100001 1 110001 A 000001 Q gioo01
Reserved 100010 2 110010 B 000010 R gio010
Fg 100011 3 110011 C 000011 S gioo11

Ug 100100 4 110100 D 000100 T gio100
Reserved 100101 5 110101 E 000101 U gio1o01
Reserved 100110 6 110110 F 000110 \% (10110
Reserved 100111 7 110111 G 000111 w gio111
( 101000 8 111000 H 001000 X gJ11000

) 101001 9 111001 I 001001 Y J11001

* 101010 : 111010 ] 001010 Z (11010

+ 101011 ; 111011 K 001011 [ g11011

, 101100 < 111100 L 001100 \ (11100

- 101101 = 111101 M 001101 1 (11101
101110 > 111110 N 001110 Gg 011110

/ 101111 ? 111111 (0} 001111 Rg 011111

NOTE Table B.1 is six-bit encoding created through the simple removal of the two high-order bits from the 7-bit
character set of ISO/IEC 646, save the shaded values. The shaded values are re-assigned, as provided, to minimize the
bit count when using the ISO/IEC 15434 envelope.
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