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1. Introduction

Finland are summarized. In Separated efforts several subtopics of cCIcC
have been developed. New ideas from information technology have also
inspired simultaneou? d.evelopments of building systeme and production
precesses. A synthesis is now being made in order to create an overall
model of a CIC process. This model is expeécted to provide a common basis
of communication between professionals and  to identify necessary

organizational changes in building process as well as required further
developments,

2. Trends of CIC in Finland

Prefabrication is extensively used in the Finnish building industry due
to reasons like: post-war rebuilding, rapid industrialization, cold
climate and lack and high cost of labour. The early adaption of modular
dimensioning has contributed to the large portion of prefabrication.
About B0 % [1989] of all multistorey buildings are made of precast
concrete elements, Like in many other European countries, steel frames
have newly become increasingly popular in office and commercial
buildings. A new Step of development is now foreseen in the form of
growing adoption of computerization and automation.

Some of the main driving expectations to the CIC development are:

- Increased international competitivity upon the integration of European
markets after 1997,

= Better manageability of building projects.

- More open possibilities for competition at various phases of projects.

- Availability of information about buildings over the life-cycle.

- Better motivation of industry to innovation, product and process

development .

~ Increaseq use of ready-made products and prefabricated units.

More flexible organization of projects.

- Increaged reliance on subcontactors.

Thelfgllowing factors contribute to the achievement of these expectations:
~ Vision of future ang strategy for it.
~ Understanding anqg skills of information technology.
Informatjon modelling methodologies.
Design Systems (CAD) with product model features,
Data éxchange standards and conversion software,
Electronic data interchange (EDI) services. .
T Publie data bages of products, services, geographic i.nfc:u:r‘rtatj.onf etc.
Jpen buildi"g 8ystems (compatible product types and building units).
laSSification systemsa.
= N:: Products and production processes.
Organizational patters.
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3. Information modelling

Internationally known methodologies for information modelling have
recently been adopted in national development efforts. These Common
methodologies are expected to provide better mutual understanding at both
national and international level. The main methodologies are:

— SADT for functional modelling,

- IDEF1X for data modelling.

Since many previous Finnish developments in the area of product modelling
are object-oriented it is 1likely that also other methodoleogies than
IDEF1X (which is relationally oriented) will be applied e.q:

- NIAM: a diagramming methodology,
- EXPRESS: a formal data modelling language developed and used withinp
ISO/STEP for the specification and maintenance of the STEP-model .

4. CAD data exchange
Due to the absence of operatiocnal solutions for communication betweep
various CAD and MIS systems a national data exchange system "BEC" yag

developed in the mid 1980's. The system is based on neutral file formats
for 2D-drawings, alphanumeric tables and product model data bases.

CAD
SYSTEMS
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MIS

NEUTRAL
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Figure 1. BEC data exchange system

Several software pProducts supporting BEC ilable to
users for purposes 1ike: PP g data exchange are available
) 2;32§}at10n from a specific system to the neutral format and vice
r

- previewing,
- plotting,
= extraction of alphanumeric data from d
- i : rawings
- ;g;;ous manipulations of drawing, table and p;oduct model files,

ware tools for the developers of applications or translators.

gscw:¥it§2 has been widely a@op;ed in computer integrated design projects
ig bt us;$ Beveral non-building application areas. Besides Finland BEC
bl ; in Sweden and Norway. The most common application is the

g¢ of CAD-drawings. So far "higher level" data interchange using

5 tables and product models i
. o . of
; precast contrornct, Mo is used in the design manufacturing process
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‘ 5 product model developments

sj_multaﬂ9°“91}’ with the z_)rOJ.iferiation‘ of CAD-systems it was widely
reqognized that effective integration will not be possible at the level
of currently dominating CAD-technology. Instead of computerized documents
4hich are only human-interpretable emphasis should be on computer~
interpretable information.

a concept of future computer integrated construction process was outlined
in a project called RATAS. The main elements of the concept are:

- Public databases cpntaining Project-independent data such as product
information, technical solutions, rules, codes, regulations etc.

pata transfer between various computer systems.

- Conceptual object-oriented building product model; buildingas are
decribed as compositions of "objects" which have proterties and
relationships with other objects; application SrienEsd
implementations of the conceptual model may be derived by specifying
the "classes™ and "attributes”,

- Creation, storage and retrieval of all relevant information in a
product model data base: during construction Process any new piece of
information is stored into a data bage by an author e.g. designer.
Information may be extracted from the data base by various users
{readers) who may define the contents and presentation of information
according to their specific needs. The opportunities of these new
possibilities to the construction process were illustrated.

DATA
TRANSFER MAKE
]

USE
DESIGN

PRODUCT
MOOEL
DATABASE

Figure 2: RATAS concept for computer integrated
construction

The RATAS concept has been practically applied in e.qg.:
_ ®pecification of data exchange file formats, )
" @nhancement of existing general purpose CAD-gsystems by implementation
°f some features of the conceptual product model, . ) .
" development of new object oriented CAD-systems for special applications
ke concrete and steel structures,

development of c)

assification systems
;stabliahmeng of services to Yproviae computer-readable public data
ases,
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6. Building systems

lar building system called TAT has been developed By the

ggnéfﬁglﬂﬁrimdustry. In principlg the system is based on composition of
buildings from unjits at various hierarchical levels:

(1) building,

(2) sub-building,

(3) module,

{4) component and

(5) part.

At all levels the units may serve functions of one or seyera} Systems of
the building. At the top levels the degree qf standardization ig lower
and thus the freedom of designer less restricted. Typicglly componentg
would be wused in a factory to assemble a module which is delivered tgq

the building site as one unit.

J .
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Figure 3: TAT building system (a possible
configuration of a prefabricated module is shown as an
example)

The target production process is based on:

=~ automated production of standardized types of components in factories
using flexible manufacturing methods,

= production of modules either by prefabrication in factories or by
assembly on site,

- minimized installation effort on site.

Compatible types of components, modules and connections make up an open
building system. Various companies in the building industry introduce
alternative product types which can be combined with a large variety of
other products within the common dimensicnal and tolerance system.

7. Public data bases

First attempts are now being made by various organizations to create
public databases including CAD-symbol libraries, design guidelines,
product information ete. These libraries are made available to users
first diskettes. Electronic retrieval from central data bases will be the
next step. In longer term distribution on CD-ROM disks is anticipated. So

far Fhe logical level of information isg typically text and/or 20
graphics.
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6. production process

praditional organizational struclture of building Projects is not optimal

to the adoption of new groduct:.on me?:hods. A new building process was
ribed in RATA2000 project. The basic idea was to:

desgovide possibilities for better project management,

: allow more flexible c_>rt';ani'zati?na1 arrangements,

redistribute responaibilities in order to motivate parties to

individually develope new products and technologies; in particular

producers of module'and components are given the responsibility of

fabrication desi..gn. without unnecessary limitations or instructions,

- open up possibilities for competition at varioug phases,

- MANAGE BUILDING OVER LIFE CYCLE VEAROINT, deh :
AO: M COMPUTER INTEGRATED CONSTRUCTION S
o ; PRODUCT INFO, REGULATIONS, STANDARDS,
1 FACILITY NEED BUILDING SYSTEM, QUALITY SYSTEM, ETC.
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Figure 4: RATA2000 building process (idealized)

9. Conclusions

R common product model for buildings from the conceptual level down to

the physical data exchange file gpecification level is needed in order

that various computer systems can be integrated in the construction
Process,

Common information modelling methodologies should be widely. adopted in
order +tg overcome the barriers of mutual understanding between
Professionals in different organizations.

Successful) Progress within CIC has been achieved by some national
&fforts in Finland due to a fruitful combination of several factors - the
linited gjze of the nation being one of them. It has been possible to
achieve consensus at a sgufficiently broad basis. However, increased
interaction with international developments is now reqognized as
®8ential to agsure the continuity of development in the long-term.

Industry not only needs visions about future but also practical solutions
that Provide 3 step-by-step path towards it. Commercxlal. anen_tz.ves .to
adopt pey techniques and processes are weak in the initial utilization

Phase anq peeq to be backed up by continuous long-term development
activitieg,
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