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As you may know I am In my work enga§ed in developing and intro-
ducing tools for an Improved infomation flow in tge construction
process. An imﬁortant part of that i{s to act as a bridge between
regearch and the practitioners who desi%n, roduce, operate and
maintain our buildings and facilities. will therefore not necesg-
sarily present new research results but far more try to give you a
quick impression of my perception in what direction use of Infor-
mation Technology 1s going in the construction industry. After
that I will concentrate on classification of information in the
construction process, the needs, solutions and possibllities of
practical implementation,.

As 1 see it we have two new areas where Information Technology
starts or will in a relatively short time start to be very impor-
tant in the construction process

+ electronic trade

+ digital building models

For both areas four necessary components may be distinguished
+ hardware
+ poftware
+ data banks
¢ general data banks
o] Eroject data banks
+ EDI Electronic Data Interchange

I have no comments to the first two.

General data banks such as product data banks and standard speci-
fication data banks have to work on commercial market conditions.

So will also EDI services offered e 5 by computer suppliers and
VANS suppliers. For EDI to work stan ardization 1s necessary.
Adaptation of the EDIFACT® standard to the needs of the construc-
tion industry takes place within EDIFACT Board MD52 which com-
prises EDI communities in Belgium, Dermark, Federal Republic of
German;, Finland, France, Great Britain, Netherlands and Sweden.
E?%AED FACT Board is a UN® organization endorsed by the EC* and

*Electronic Data Interchange For Administration, Commerce
and Transport

“Message Development Group 5
®United Nations

“European Communities

“Buropean Free Trade Association
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I have pointed at some important new areas where IT will contrip-
ute to a rationalized and imﬁroved construction process ang at
some components needed for the implementation of the new tools, 1
have deliberately neglected to mention the "soft factors" which
could be summarized as the human factor,

In my work I am constantly faced with this side of the coln, Yoy
have to get the new solutlions accepted by the Intended usersg or
the work may have been wasted. I am here talking about development
work of the type discussed {n this paper {ntended for direct
Implementation in gractice. not about basic research where cond] -
tions may be somewhat different.

I have given this description to underline the complexity in
improving communication in the construction Process, Another bagic
requirement for the Implementation of new tools for communicaticn
in the construction industry is a well functioning classification
system. At the first joint seminar of CIB W73+W74 in Lund, Sweden
October 1988 I presented the principles for classification of
Information in the build1n§ process which had bheen developed b
W74. The principles have slince then been accepted bydISg/TC59/gc13
s and

; a
status of the work are described in Draft IS0 Standard "Classif]-
cation of information in the construction process" which isg
apEended in full to this paper. The main content of the document
will be described during the seminar,

Appendix Draft IS0 Standard "Classification of information in
the construction process"

w7400908, hk
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ISO/TC 59/SC13

DRAFT ISO STANDARD

CLASSIFICATION OF
INFORMATION IN THE
CONSTRUCTION PROCESS

Ad hoc group 2 (Henry Karlsson + Tony Allott) August 1990
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CLASSIFICATION OF INFORMATION
IN THE CONSTRUCTION PROCESS

Contents
Preface {to be written)
Definitions of terms (to be written)

1 The purpose of the Standard

2 The construction process, its agents and documents
3 The systems approach: basic concepts
4 An international classification system

The classitication classes and tables

[84]

6. Use of the classification tables (to be written)
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THE PURPOSE OF THE STANDARD

The primary purpose of the Standard is
information flow in the construction and
guidelines for organizing related general in
aimed both at improving the informatin
from country to country.

10 provide the basis for an improved
building use processes and to give
formation. The recommendations are
n flow within parnticular countries and also

There has never been a greater need for effective communication tools. Major

factors motivating this statement are-

« Information becomes increasingly important in the co
move towards an information scciety. The compu
communicate and use more efficiently the vast amounts ot information which
are used and created in a project during design, site production, operation and
maintenance. Losses ¢f meaning may be minimized and everyone may be
provided with the information he needs 1o fulfil! his task. Efficient use of
computers, however, requires a ‘common language' of wall performing
classification and ceding systems with clearly defined rules for their uge

nstruction industry as we
ter gives possibilities to

* A ‘common language’ is required bolh as a sertation and search tool in
databases and for structuring decuments in the construction process in a
unified way, irrespective of whether the documents are produced and used in
a computer-aided way or manually.

* The increase in internaticnal trade of construction products, consultancy
services and international constructicn services makes internationally
accepted principies for classification and coding systems as well as other
tools, e.g. electronic data interchange formals more important than ever,

* The increasing attention being given 1o management of the use phase of
Duildings, inciuding operation and maintenance, has increased the need for
Classification systems which may be used throughout the total
construction/building use process, from inception to demoilition.
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2. THE CONSTRUCTION PROCESS, ITS AGENTS AND

DOCUMENTS

2.1

The construction process is the common term for
design, production and use of buildings and other facilj
dams, mains services). The construction process ma

The construction process

design, production and use.

all activities includeg i
ties (e.g.
y be roughly subdivideg

roads, bridges,

Nty

DESIGN PHASE PRODUCTION USE PHASE DEMOLITION
PHASE

‘Brlet tormulation
|+ use planning
Environmental +
space design

Time
control

Building/facility
management
Building/tacility
operation

controt

Salely
control

St

Constructional Cost Building/facility Recycling
design control maintenance controt
lrF’rocJuction Quality

planning control

Suly

Approximately 1-5 yoars Approx 1-5 years Approx. 100 years Upto 1 year

Figure 1 The parts of the {total) construction process

The construction process is long. There are normally at least 50 years between
the birth of a project idea and the remodelling or demglition of the typical building
or other facility. During this time a massive flow of information takes place,
Hundreds of persons from ditferent organisations and with difierent tasks
exchange and store thousands of facts in connection with the planning,
production and maintenance activities of the construction process.

It may also be observed that large amounts of economic and physical resources
are used during the construction process — resources are transformed into
results by activities. Thus both matter/energy and information flows take piace

The construction process 15 descnbed above as for a new building/tacihity, but
can be considered equaily for the alteration or renovation of an existing building’
tacility. Many buildings undergo major change at least once during their lives,
either to make them suitable for g change of use or to upgrade their qualty and

level of performance. When this happens there is a design phase and a
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construction phase before the commencemen
the building. The originat building can be
alteration/renovation project.

t of a new, ditferent use phase for
thought of as the 'site’ for the

The agents of the conatruction process

The activities in the construction process are con
with distinct roles. These persons are ysy
construction process. In every construction proj
agents parucipates, having to communicate wi
less directly involved in the project.

lrolied and executed by persons
ally called the agents of the
J/ect a particular combination of
It each other and with persons

Traditionally, the ‘agents’ have been thought of as the actua;
canstruction industry. The changing patterns bol
and of the structure and operations of contractin
that the concept of agent — he/she who acts in the process — must be redefined.
The sum total of all the construction pracesses, from first idea to the end of the
building's/facility's life is regarded as the (total) construction process. It
consists of three parnts (Design, Preduction, Use) regardless of what king of
organizational pattern is involved. Each part can be broken down into the
activities which must be performed to advance the project. With the new
definitions the agent is the one who is responsible for the process. In
classification analysis the process is primary; the task — not the person - is
impontant.

organisations of the
1 of building/facility procurement
g firms and organizations mean

Thus in principle the roles of the agents are not affected by the crganizationa!
torm for carrying out a particular project (turnkey project, early tendering,
traditional tendering with a main contractor, separate trades contracting,
management contracting, etc). Similarly, the information needs of the agents are
not influenced by the organizational pattern of a particular project, e.g. whether
the architect is working for the client or the contractor. The organizational pattern
may influence how easy it is to get centain types of information, but that is a quite
different consideration.

Here is a listing of the most important agents and a description of their rofes in

the construction process:

* The future user must define his requirements in order that his needs tor space
and facilities can be determined.

* The client expresses his needs in a brief.

* The architect or engineer designs the building or other facility and may
select its equipment. Other members of the design team (structural
engineer, mechanical engineer, electrical engineer, quantity surveyor, etc)
design the structural system, services and electrical installations, calculate
Quantities of materials and components, carry out cost calculations.

* The contractor’s estimators assess the cost of using various types of
resources and of managing the construction in order to prepare tenders.
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2.3

* The builders and installers plan how the project is 1o pe CoONstryg
requisition the resources and carry out the site production. :

ted

- The property manager is responsible for operation and Maintenance
building.

- The materials and components producers manufaclure angd SUPPlY, eillie
direclly or through dealers and stockists the materials and Components és wlu-';;
as the construction plant used in the project. :

* The stockists/suppliers/distributors (general agents, wholesale ang VISR
stockists) supply and distribute materials and components for the bunomg‘;
facility.

- Machinery and construction plant lending firms provide equipment tg 1,
site.

* Authorities (supra-naticnal, national, regional, local), information Centres
and standardization bodies produce and distribute regulations and othe,
infermation about buildings/faciiities and their use.

* Financing institutes (banks and other money lending institutes,
administrators of state subsidised loans) provide the necessary finance.

f the

Human Interfaces in the construction process
The following often takes place in the construction process:

A person A (the information sender) who works on a project is about to (ransie
his knowledge about something to person B (the information receiver) who is
working on the same project. The communicaticn is carried out with the help of
signals via media, e.g. drawings, written documents or telephone lines. Persan
B must receive the signals and completely understand the information before he
has the same knowledge as person A.

Figure 2 Communication of information
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Often there are barriers which inhibit the effective communication of information.

In a simplified model of the communication process the barriers are at the <o
called interface between sender and receiver

The construction process is rich on information, The information fiow 1s complex
because it involves a great number of inlerfaces. Many of the interace barners

may be overcome by using systematics for information communication such as
classification, coding, etc.

Those working within an organization normaily use the same systematics ‘or
structuring internal informaticn within the organisation, so that the information
flow between those working in the same organisation normally does not create
major problems. If we widen our scope to a national construction industry we are
inevitably confronted with interface probiems if measures are not undenaken 1o
create a common systematics within that industry. Generally if the building
process is to perform well, the information fiow must not be sloewed down or
stopped at the interfaces betweun persons, 0rganisations or sectors within the
construction ingdustry.

The documents of the construction process

The documents used In the construction process are the main modia for
cammunication between the agents. The interfaces are more easily bridged if the
media are of high guality and if common systematics are used for coding,
arranging and expressing the contents.

The documents used in the construction precess may be divided inio three main
groups:
- Project documents, i.e. documents produced for a cenain project.
* Project related documents which may be:
= CGeneral documents to which reference is made (in whaole or partially) in
the project documents.
= Documents which apply to the project because of laws and regulations.
= Documents which are for other reasons frequently used in projects,
e.g. preduct documentation, cost guides.
+ General information documents, i.e. documents not normaily referred to in ;
y

the project documents, and used for knowledge acquisition generally in
construction.

The border between project related documents and general information
documents is somewhat unclear but it has proved useful to make this distinction.
The following examples may be helpful for further clarification:
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Examples of project documents:
Briels

Project specifications

Project drawings

Biils of quantities

Cost calculations

Quotations and orders

Examples of project related documents;

Documents stating requirements for particular types of buildfng/facih'ty.
Aegulations, e.g. building regulations, regulations 1o guaupativing) salely,
National Building and Engineering Specifications.

Codes of practice

Approval cerificates

Standard product specifications

Product documentation, trade literature

Cost guides, general schedules of rates

Examples of general information documents:
Handbooks
Research reports

A ‘document’ has traditionally been undersiood as a paper document, but o an
Increasing degree documents may also exist in other forms, e.g. as a display on
a screen,

Data banks

We are moving towards a situation where the information on a certain project is
suitably structured and stored in one or more related computerised data libraries,
forming a data bank. The project data bank is built Up during the design stage,
relevant data are extracted for the production stage, further processed during
producﬁon and finally a daja bank ¢ontaining information on the completed
project is there, ready to be used during the use stage.

Project related data banks containing e.g. national building and engineering
spemfications, standard or manufacturer's specific design delails and cost data
will be available for inclusion In relevant parts of the project data bank. Qutputs
from the project data bank may be produced on paper or on a screen. These
out.puts correspond 1o the project Qocuments described in section 2.4 and wil
typically be in the form of Project specifications, drawings, etc.

The situation described above requires a far more integrated information lluw
than when manual routines were used. In the traditional situation the human
brain created the interface between different documents and helped to reduce
possible uncertainties The use of computers has thus increased the need for &
Systematic approach to information communication.
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3.2

THE SYSTEMS APPROACH: BASIC CONCEPTS

Physical realisation of the project

In section 2.1 the construction process is described in terms of the main
activities, i.e.
+ Design phase
Mroduction pliase
+ Usse phase

The construction process can also be thought of in terms of its physical
realisation, as shown in figure 3. Matter/energy resources are selected from the
market, then transformed by production/construction activities into the result (the
building or facility). The whole process is managed by means of planning, controi

and result assessment against cost, ime and quality considerations. This simple
model is fundamental to the systems approach to classification.

"E"QETR%'? PROJECT ACTIVITIES | THE BUILDING
ENERGY a— RESOURCES ™| AND ITS PARTS

PLANNING — CONTROL ~ RESULT ASSESSMENT

Figure 3 The physical realisation of the buiding.

The resources

Matter/energy resources are of three kinds:

* Materials/components which end up as part of the finished building/facility
during production or maintenance.

+ Tools/machines (with fuel) and other equipment on site, not to be part of the
finished building/facility, also equipment used during design and use

* Human effort, suitably skilled.

Obviously, in the specific project these matter/energy resources are pan of the
Project. In a general construction information system, however, they have to be
defined as part of the general ‘market’ — part of the environment of interest to the
construction information system but not part of the construction process.
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Information is also a key resource. The designer uses avallable intoy,

'du:_',r'

from the client, from project related documents and genera nformay

) , inn
documents combined with his own skill to produce Information ON the degirey
building/tacility. This is used as a resource (input) into the Production

(construction) system, hrst by the designer translating his requirements into
terms suitable for construction, then by the construction planner in determinmg
the construction programme. This translation of design information IS decisively
linked to the organization of the production process. it must take contracting ang
subcontracting Into accoum. Each country and each time has its own habits in
this respect. Finally, Information on the produced buiiding/facility, inC|Udmg
Instructions for operation and maintenance., is used as aresource (inputy intg e

use system,

Management of the construction process is also pan of the general clags 4
resources. Throughout the process the various agents are concerned with ing
basic management considerations of time (programming), cost and quality. They
make use of disciplines such as communications, management science, finance
and the law, which pervade not only the process but also the internal workings of
the organisations participating in that pracess. In addition, the agents make yse
of many information and management aids and methods, e.g CAD, cpey
feedback conventions, other databases. It will thus be seen that management is
not a resource per se, but is an inplicit part of two other resources, i.e.

+ Human effort, particularly the time and skillg of management persannol.

- Information, panticularly the general and project documents which are centrally

concerned with management.
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The resources required during the various construction precesses can be

illustrated as follows:

PROCESS

DESIGN
BRIEF

DESIGN

CONSTRUCTION
PLANNING

CONSTRUCTION

OPERATION,
MAINTENANCE

DEMOLITION

Figuro 4

3.3 The building/facility in focus

CONSTRUCTION RESOURCES

PHYSICAL RESOURCES INFORMATION
HUMAN TOOLS/ PRODUCTS: GENERAL PROJECT
EFFORT MACHINES MATERIALS INFORMATION INFORMATION
Building Guneral User
ownur + vser requiramonts
USETS rcquircments
—
Designers Ceneral Project
dusign brigt
information
Construclion Genaral Prajact —‘
planners lachnicaf design
miermation
Managers, Plant and Building General Construction
opaTntivies tonia pradueta conatruction sehedulea
inlormation
J
( Maintenance | Tools General Inigrmation on
enginesrs, Spare paris maintanance completad
operatives information building
Managors, Plant Gonoral Information on
opuratives demoliton maintaincd
intormanon building

Rescurces ior varicus construchon processes

N

RESULT

PRQJECT
BRIEF

AN

PROJECT
DESIGN

\

CONSTRUCTION

SCHEDULES

\

COMPLETED
BUILDING

\

MAINTAINED
BUILOING

DEMOLISHED
BUILDING

In any construction project the building/facility and its parts are the focus of
interest for all processes:
* Inthe design process the building/facility as such and its parts are studied as
maodels of a desired reality.
* Inthe production process the parts of the building/facility are produced, one
atter the other.
* Inthe property use process the building/facility is an artifact used by a living
system.
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The reality of lite in the building/fac?liry — the l'iving System for whigp the
building/facility is needed -~ is the pnmary'conSJderatuon during the design
process and consequently during the production PTOCess 100. This is tryg o the
building/facility as a whole and also of s pants, which are of twe Kinds: the
space systems and the systems of physical parts.

3.4 Space systems

The spaces within buildings should be related directly to the needs of the users
Living systems — for which buildings are made - are not part of ‘building’. wq
have to consider space classlfication in connection with the classification of
users’ activities/organizations. In the case of engineering facilities tha space
system will usually be to accommodate objects rather than people, e g. roads

accommodate vehicies, bridges accommodate vehicles of trains. dame
daccommodate water, docks accommodate ships.

In the case of building we may distinguish between two levels of spaces, namealy
individual spaces and ‘the sum of spaces’ or the building as a whole. Both
ingividual spaces and whole buildings nced to be considered from tha paint of
view of the activities taking place within them. Examples of 'spaces’ are bedroom,
hotel corridor, caretaker's flat, aining area. It will be noted that the concept of
spaces’ is not the same as 'Tcoms’ - a space Mmay be a room, an aggregation of
rooms, or part of a room Examples of ‘buildings' are hospitals, churches, ofice
buildings, one family houses.

3.5 Systems ot physical parts

The physical parts of the building/facility act together to enclose and service the
spaces, and as such can also be considered as systems. We may distinguish
between two types of such systems: elementa] parts and work section parts.

Elements are the large physical pans of the building/facility considered from the
point of view of the building user. They are Closely related to the space systems
which they enclose and service in that they are of a functional character. They
are ‘anonymous’ from a detailed design, construction and materials point of view,
i.e. they do not Presuppose anything about the technical solution to be chosen or
the resources to be used. The concept includes elements of the building fabric,
external site elements, services elements 1o provide facilities and climate control.

Examples of elements are:
Foundations

External walls

Upper floors

External doors and windows
Water supply and distribution
Space healing

! —226—

—_—




3.6

Fire detection/alarm/control
Road sub-base

Pedestrian pavings

Bridge deck

The elemental pars are the complete physical building/facility divided down
according to characternstic locations and functions. The same complete physical
building/facility can be divided into parts considered from the point of view of how
they were or will be constructed. Such work sections are of interest to the
contractor and are organisational groupings based on operative and sub-
contractor skills. The skills are usually related to certain types of material and the
construction of centain types of eilements. One type of work section may be
included in saveral elements. Equaily, one element will usually include several
types of work section. The work secticns give the elements their detailed design
and material content.

Examples of work sections are:
Excavation and filling

Piling

In situ concrete

Brick/block walling

Steone slab cladding

Mastic asphalt roofing

Raised access floors
Plasterboard dry lining

Drainage below ground

Low temperature hot water heating
Foam fire fighting

As explained above, the work sections are related to certain types of material
and the construction of certain types of elements, and in consequence many of
them have 'two pan’ titles, e.g. Stone slab cladding. However, some work
sections have titles based entirely on ‘materials’, e.g. in situ concrete, whilst
others have litles based entirely on ‘building parts', e.g. Raised access floors.
The difference is merely one of emphasis, it being impossible to devise short
titles which fully represent the concept. In all cases the work sections are ‘types
of work' according to their method of construction, invelving the use of certain
types of resources and related to certain parts of the building.

Activities

Obviously, the whole construction process consists of activities, from design
through production into use. At each stage of the process there are characteristic
subactivities, e.qg.

* Design: collecting 0ata, synthesising. drawing, cost estimating.

* Production: planning, ordering materials, fixing, finishing.

* Use: regulating, cleaning, repairing, maintaining.
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3.7

CONSTRUCTION

It appears that thore ic no strong demand for standard classificatinng af
and in consequence they are not considered in detail in this Standard,

thie Yo

An alternative approach to the classitication of activities is from the POINt of viey,
of their result. Thus, for exampie, the RIBA Plan of Work Classifies design
activities into, e.g.

+ Feasibility

« Quitline design

- Scheme design

+ Detailed design

« Production information

+ Tender

Similarly, the activities of the production phase are most commonly classitied i
terms of the finished result, i.e. the part(s) of the build]ng/facility being
constructed. Para 3.5 descnbes elements and work sections which either
separately or together can be used to define and classify the activities of the
construction (production) phase for purposes of planning ang control. The
various locations of the building/facility, e.g. block 2, floor 2, will also be relevant,
particularly on larger projects.

Classification of activities in terms of results during the use phase of buildings/
taciliies is not considered in this Standard.

A model of the construction process

The various concepts described in chapter 3 can be assembled in the form of a
dynamic model of the construction process — see figure 5. They are displayed in
the sequence of the physical realisation of the building, starting with the
resources and ending with the completed building. They could equally be
displayed in reverse sequence 10 reflect the generality of the design sequence.

l ACTIVITIES l RESULIS:PHYSICAL PARTS RESULTS: SPACES

RESOURCES
- \
Froducts (bncks) Oynamic By method By luncuon/ Individual Buildings
procass ol of purpose ipacos
Flant + tocls (hoist) using'the COnsErUCshon
resourcos
| - - -

Ruman cfort {bricklayer)
Inlarmaton {drawing) _ ) (Brick (Extcrag)

{Bricklaying) walling) walls) (Kitchens) (Houseﬂ
L —

Figure 5 The main concepts within the construction process

—228 -




3.8

In figure 5 the concept of ACTIVITIES is diffarent from the rest. The other

concepts are physical in the sense that one can touch or see them as objects o

walk into them as spaces. But activities as shown in the diagram are a process —

they are not the resources used, nor are they the end product. It is useful to

consider the difference between:

- Activities, .g. bricklaying — this is a dynamic pracess, at a particular point in
time — the actual construction taking place on site.

- Results, e.g. brick walls, external walls — these are static objects, existing at a
later point in time. When considered by method of construction, e.g. brick
walling, this is a retrospective view.

it will be seen that the main difference between bricklaying and brick walling is
one of timescale — in thls sense they can be thought of as mirror images of each
other. For this reascn it is practicable to use a single classification table (work
sections) 10 embrace bolh concepls. 1t should, of course, be mentioned that by
using a combination of work sections and elements (e.g. brick walling in
foundations) ene can obtain a finer-grain classification of activities.

Attributes

At all stages of the ccnstruction process there is a concern with qualty, suitability
and fitness for purpose. The building owner will express preferences and
requirements, the designer will wish to select products and daesign to certain
levels ot performance, the contractor will be concerned to comply with the
specitication and also to select practicable and economic methods of
construction, and finally the cccupiers will form views on the guality of the
finished buiiding and its pans.

Physical attributes are the propenies of and the requirements which may be
specitied tor either building resources (essentially building products) or results
(whole buildings, spaces. elements, work sections). They are becoming
increasingly imporntant as more and more emphasis is placed on the quality
control and quality assurance aspects of puilding. It will be seen that attributcs
stand in a matnix relationship with the physical objects of building as follows:

it should be noted that:

* The importance ot the attnbute in relation 10 the ‘cbject’ varies considerably. In
Some Cases the attnibutes may be of great impontance, e.g. appearance ¢f
facing brickwaork, strength of a floor, thermai climate of a space. In other cascs
the attribute may be unimportant or irrelevant, e.g. strength of loose il
Insulation, thermal resistance of foundations, structural strength cf a space.

In a tunctional sense the various objects are related in a hierarchy, e.g. the
thermal attributes of a product will influence the thermal attributes of the
relevant work section, which will aftect the thermal attributes of the relevant
elements, which will contribute to the thermal characteristics of the enciosed
spaces.




* At the level of complete buildings the concept of attributes is Very broag, and
can be thought of as functional subsystems. Thus the fire safety Subsystam af
a building may involve the HamrnabiliFy. etc. of the various types of Wark
(products fixed in position), the fire reststance, etc. of various slements, the
fire detection and alarm system, the sprinkler or other fire fighting system, the

spaces which afford means of escape.

CONSTRUCTION 'OBJECTS'

Work ‘ Complete
ATTRIBUTES] Products | Sections , Elements Spaces Buildings

Constituent ‘
material

Shape, size l

|

Weight ‘

Accuracy 4

Appearance

Strength |

Fire properties

Moisture
content

Thermal
properties

Light

-—t—y- . ¥ _

Acoustic [
properties

Compatability

Ease ot use

Cost of
production

Costin use

Figure 6 Matrix of atiributes in relation 1o construction ‘objects’
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3.9 Other concepts

So far we have discussed the construction process from the point of view of
resources, production activities and completed works. Clearly, the whole
construction process co-exists with many other fieids of human activity and
knowledge and with many other industries. Tha sciences and humanities at large
he on the boundaries of the construction process and, particularly in the design
phase, are heavily pervasive. It is not the purpose of this Standard to deal with
the classification of such concepts: the question is raised simply to emphasise
that classification of the construction process is part of a much wider continuum
of concepts.
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4.1

4.2

AN INTERNATIONAL CONSTRUCTION CLASSIFICATION SYSTEM

Basic requirements

Classification systems are usually difficult and expensive to change, ang Sk
change is often unpopular with users Stability is therefore a necessary featyre
and to provide this any classification system should be based on 3 s6ung
analysis of the basic principles and concepts which it seeks to represent. Thig iq
true at any level, but particularly in national and international Systems o
Classification. The analysis of concepts in chapter 3 thus has great relevance.

An international system should meet a number of other basic requiremen;,

including the following:

- The system to be created should be felt as giving treedom, not censtraing |
must be felt as an advantage to use the system if it is to attract many usery,

* It must be possible to change and add new pans to the system when need
anses. This means that the system must be buiit up in some modular form.

* It must be possible 1o use only those parts of the System which are needed for
a particular purpose.

* Internationally recommended solutions should be natural to apply in a national
system. Within the framework of the naticnal system branch/trade appiications
should be possible. Local applications may be necessary to reflect variations
in conditions and needs Individual, willfully different nationa!l, branch/trade or
local applications would be counter-productive.

Classification classes and tables

A practical classification system will consist of classification tables covering the
basic concept areas or ‘classes’ described in chapter 3. For each of the classes
there are three Steps to be performed when Creating a classification table.,

1 Identity all items which belong to the class.

2 Order the items in a suitatle way (create a useful structure of the table).

3 Give codes to the items.

Thers is no standard predetermined division of a class into its items. The items
have to be selected so that they are as meaningful for the intended use of the
classification table as possible. Neither is thare a standard predetermined
structure of a table — this needs 10 be devised so that it is as helpful for the
tended use of the table as Possible. Obviously there are no standard
predetermined codes - here again the practical usefulness decides.

These choices and the historical absence of an international standard mean that
existing national classification tables for the same class often vary significantly.
For example the CEEC Cost Planning Commission has to cope with five
basically different elemental classification tables among the eight participating
countries. There is an even greater degree of vanance belween the work section

~232-




4‘3

classification tables of various countries.

In the context of this Standard it is relevant to ack
relation to each c¢lassification class:

+ What would be the value of an international standard table?

+ How practicable would it be to achieve an international standard table?

the following question in

The answers vary from one classification class to another, and different countries
and different types of user may give different answers to the same question. An
international system must therefore be Structured to permit different degrees of
standardisation cf tables and to erable the pattern of standardisation to change
with time. It is envisaged that some classification tables will be recommended for
universal international use, but for most classes it will not be practicable to
advocate universal adoption of a single lable.

The computer may be used as a translating too! between different tables
provided that the same basic items are found in both, Unfortunately, 1t is usuaily
the case that different tables for the same class contain different basic items so
that translation is not a practical possibility for day to day wark. The mare
fraquently different tables for the same class have to be used tégether. the mare
necessary itis that the differences between them are removed.

The importance of class definitions

Classification tables can be thought of as modular components which need to fit
logether without gaps or overlaps. To give maximum flexibility all components
must be interchangeable, which means that they must observe the discipline ot
the module.

In the analogy. the ‘space’ tor the component is the basic concept or class which

the classification table represents. The modular fines which define the ‘'space’

are determined by the definition of the class, so that if a classification table-

* g0es over the boundaries of its class definition, it will clash with adjoining
tables (components), or

* does not inciude all things which it should, it will fail to fill the space ailotted to
it.

For this reason the most fundamental and important parts of international
classification are the definitions of the basic classification ‘spaces’. lf the class
definitions are universally followed it will, for example, be possible for country A
and country B to have a common classification table of e.g. elements, but
ditterent classification tables for work sections without experiencing difficulties of
fit’ at the joints.
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4.4 The proposed framework

Tgure 5 shows the preposed get of classification classes ba

: sed on the ¢q
shown in Figure 4. The classes are described in more detaij i

I"ICE‘pt,g
n chapter 5.

Buildings Spaces Elements Work

Resources Attributes
sections

Figure 7 Proposed international classification classes
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5.1

5.2

THE CLASSIFICATION CLASSES AND TABLES
Buildings/Facilitles

Definition
whole buildings or major pans of buildings according to the main activities taking
place within them. Engineermg facilities according to thejr principal function.

Examples

Factory

Hospital

School

House

Road

Powsr station

Water supply network

Uses:

Building regulations

General information on user requirements
Historical data on design

Historical data on costs

Information for property management

Iinternational standardisation

A standard table would give significant benefit. However this type of data is
mainly historical and on a large scale, which means that change from existing
national systems could be difficult. The most widely used existing classification is
CI/S1B Table 0 and this may, given some changes, be suitable as an 1SO
Recommended Standard Table. Work is being done on this during 1990.

Bullding spaces

Definition |
Spaces within puildings/facilities according to the activities taking place within
them.

Examples

Office spaces

Health care spaces
Teaching spaces

Recreation spaces
Residential spaces

Road spaces

Electricity generation spaces
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Uses .
General information on user requirements

Project specifications

International standardisation

A standard table would give some benefit. In practice this table Needs toy be

constructed with a close relationship to the buildings/facilities tapie In order 1,

permit classification of: o .

* 'dual’ ideas, e.g. office spaces within factories.

* information about e.g. offices in general, regardless of whether building or
space.

An ISO Recommended Standard Table is therefore envisaged.

Elements

Definition

The major physical pans of a building/acility, its Servicing systems and external
works which perform basically the same function(s) as the corresponding paris in
most other buildings/tacilities (regardless of particular physical farm or the
matenals and methods used in construction).

Examples
Foundations

External walls

Floors

External openings

Ceiling finishes

Space heating

Electricity supply and distribution
Fire detection/alarm/control
Cutlings/Embankmcnts
Pavements

Bridge decks

Uses

Clients brigf

Written descriptions of design proposals
Drawing numbering

Layering of data in CAD systcms
General information on performance
Product information

Ristorical data on design

Historical data on costs

Cost pianning

Lite cycle costing

Bills of quantities
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3.4

Construction management
Property management

international standardisation

Elements are of interest 1o clients, architects, engineers, qQuantity surveyors,

construction managers and propeny managers, and theretore have a great

potential for information co-ordination within each country. International

agreement on a common table would give significant benefit, panrticularly for data

banks and cost feedback. However, the many anc various natonal classification

tables are, in general, well used and would be difficult to change. Perhaps the

most realistic and consiructive action would be to publish an 1SO

Recommended Example Table whict would:

 lllustrate the principle of strict compliance with the class definition.

+ Be available as a standard for adoption by countries which do not already
have a standard 1able, or which may wish 1g change.

+ Be available for use as a common protocol for exchange of data between
several countries, each of which uses its own special table,

it is believed that few, it any, of the existing national element tables comply fuily
with the proposed definition, and also that there are significant ditferences
between them. This means that a commaon protocol for exchange of data would
probably be difficult to cperate. The motivation for adoption of an international
standard table is thereby increased.

Work sections

Definition

Types of finished work according to their method of construction. They are
usually executed by particular types of subcontractor or groups of operatives,
involving skill in the use of centain materials, tools and techniques and skill in the
construction of certain physical part(s} of buildings. The class is influenced by
both inputs (e.g. the materials/products used) and outputs (the parts ot the
building constructed), and thus represents a dual concept.

Examples

(The term ‘work'’ is implied at the end of each title)
Excavation and filling
Brick/block walling

Structural precast concrete
Stone slab cladding

Mastic asphalt roofing

Curtain walling

Raised access floors
Windows

Ceramic wall/floor tiling
Interlocking brick/black paving
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5.5

Flexible macadam pavings
Below ground drainage
Low temperature hot water heating
Fire sprinkler installation

Undertioor electric heating

General low voltage lighting and power
Emergency lighting installation

Lift installation

Uses

National buliding/engineering specifications
Project specifications

Standard methods of measurement

Bills of quantities

Construction management

Layering of data in CAD systems

Product information

International standardisation
Work sections are of great importance because
and contract documents, at the interface betwee
are also of great use in production planning
activities which coincide with the responsibilitie
and work gangs. Most countrigs aiready have
section tables, reflecting the present (
subcontracting. It wou!d not be

of their use in arranging tender
n design and construction They
and control, helping to define
s of the various subcontractors
their own well established work
or sometimes former) pattern of

possible to agree an ISO Standard Table at
present. During the next few years cuntracling practices in Europe will probably

converge, so that a Standard Table may then become practicable. At present

ISO might publish a list of national work section tables which are judged to
comply with the class definition.

Resources

Detinition

The matter/energy resources {manpower, equipment and products) required for

the construction ot a building, and also other resources such as land, money and
infarmation. The maller/energy resources are as follows:

* Manpower: the time of organisations, professionals, managers and site
Operatives, including their respective skills.

Equipment: the use of tools, pia

for both office work and constructi

Products: ajl materials and comp

for incorporation into the builg
equipment.

nt and machines (including required energy}
on work, not built into the building.

onents and ‘kits of parts’ delivered to the site
ing, including its services, furniture and

Uses
Product/specification databases




Merchants SIOCKi5is and catalcgues
Contractors ordering/requisiticn scheduies
EDI transactions

International standardisation
EDIFACT Board MDSC have recognised the value of a classification which
divides building procucts into usetu! groups. They propose the development of
such a new classification, it being envisaged that it will be developed during
1990-1992 and then implemented rapidly. Studies so far have indicated that
grouping could be according 1o lhe puipose, shape and constituent material of
the products.

Product databases exist or are being ceveloped in most European countries. Tzn
information houses, each one taing the principal such arganisation in their
respeclive countries, have cuine together 1o form a joint venture. called
European Product Informaticn Co-cperation (EPIC) to define a common basis for
exchange of informaticn ¢n proaucts. This invelves the development of a
common grouping of products and EDIFACT have accepted, in principle, that
they should use the EPIC classification when it becomes available.

This proposai for a European product ciassification has great significance
because of the prospective increase in internaticnal trade in butlding preducts

and the great variety of elament wurk secticn classifications at present used for
proauct intormation. Al Present therg oie vitlually pruduct Classilicalions as

such, and therefore no major probiems cf change. The proposed classification
would probably be used for siructunng of internaticnal product databascs ana
would thus form a sont of ‘Esperanto’ beiween different countrias. Each country
could also use its existing element cr wark section classifications to code
products — the advantage of such double coding would be that by means of the
computer information on products could be made available in the grouping and
sequence required by the user at any particular time.

This new initiative is of such ferce and potentiat value that it deserves full suppon
from ISO. Subject to the classification being technically competent, and
assuming that there would be no problems with copyright, it is proposed that it be
adopted as an ISO Recommended Standard Table.

The EDIFACT Board MD5C s aiso investigating the possibility of making
recommendations for article numbering and labelling of products and packages
of products using bar codes in addition to alpha-numeric codes. Liaison has
been established with the European Article Numbering Association. This initiative
also deserves full support from 1SO.

For most practical purposes, product classification is the most important aspect
Ot resources. However, the other resources, i.e. manpower, equipment and
information, should be given at least outline coverage in the proposed 1SO Table.




5.6 Attributes

Detinition o .

Physical properties and characleristics of artifacts of all kinds, incrudjng Products
types of finished work (work sections), elements and whole buildings/tacyy; ey
The same or similar properties/characteristics applied. where relevant, g th,

spaces within buildings/facilities.

Examples

Constituent matenal

Shape, size

Weight

Accuracy

Appearance

Strength . e 5E
Fire properties o
Moisture content S
Thermal properties ‘
Light

Acoustic properties
Compatibility

Ease of use

Cost of production
Costin use

Uses

Internal arrangement of technicai documents

Structuring of product databases. building cost databases, etc.
Structuring of other classification 1ables according to primary attributes.

International standardisation

The CIB Master List, 1983 Edition is already widely accepted as a Standard. It
was designed as an internal arrangement for documents but not for any other
PUrpose. It is proposed that a classification table should be deveioped, based on
the Master List items 1,2,3,4,9 and 10, as an ISO Hecommended Standard
Table. Such a task would be relatively straightforward, but it should be done in
full consultation with C18.
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USE OF THE CLASSIFICATION TABLES

To be written. May include:

« Summary of and reference to related 1SO Standards describing the use of

various classification tables at different sta
including class conjunction.

ges in the building process,

« Rules for use of the tables, both for creating and using information.
+ Use of sundry ‘ad hoc’ classitications for e.g. location within a project, type of

drawn information.

« Techniques for optimum computer use of classified data, e.g. resortation

recipe technique, structured menus.
« Controlied use of terminology.
+ Controlled use of notation.
+ Other?
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