
The Pro IT Virtual Building
…is a virtual test case which has

been modelled in connection with
the development of the project’s de-
sign guidelines. The exploded view
graphically shows the construction
types used in the model. The model
can be used in different ways in de-
veloping data exchange.

The latest news on Pro IT projects: 
www.rakennusteollisuusrt.fi/proit
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Productivity and quality 
with product models

Construction processes today are highly fragmented: responsibility for
design and construction is often broken into many small parts handled
by different people. At the same time, the quantity of data to be dealt
with is constantly growing. As the need for information on life-cycle costs
and environmental impacts increases, more effort needs to be deployed
in service-life planning. It is no longer easy to answer these new challenges
with old methods and procedures.

Product modelling enhances data exchange and facilitates the develop-
ment of the process. With a three-dimensional product model it is pos-
sible, for example, to visualise buildings, to fit different plans together,
and to simulate indoor-air quality and on-site work. The fitting of differ-
ent kinds of pipes and ducts in place can be verified with clash detection
analyses. The data packages that the product model is comprised of of-
fers advantages to everyone – the building owners and users, designers,
builders, the product industry and the authorities.

In the Pro IT development project, the Confederation of Finnish Con-
struction Industries RT has set out to create common practices for
product modelling. Product modelling cannot be developed by construc-
tion companies or any sector working alone. It demands joint agreements
and standardisation. The basic needs of the different partners can be dove-
tailed together without conflict, as applying the results will give everyone
enough benefits and competitive tools. A common base guarantees the
smooth process.

Product modelling can help to improve the building industry’s compet-
itiveness internationally. To permit modelling and product data exchange
across borders, broad-based international collaboration is required. The
Pro IT project is willing to enter into this collaboration and in this re-
spect it is encouraging that the development work on product modelling
attracted a great deal of international interest at the European Construc-
tion Industry Federation FIEC conference in Helsinki in June.

Our development project is moving ahead at a good speed. It has stimu-
lated considerable interest and widespread collaboration. More than a
hundred people are now working on various committees, comprehen-
sively representing the various actors in the construction process. It is also
gratifying that we have been joined by software developers, who will be
important for exploiting the results. The project will continue intensively
till the end of 2004, after which increasing responsibility will be trans-
ferred to the companies.

We warmly welcome you to the fascinating world of product modelling!

Terho Salo
Managing Director, Confederation of 
Finnish Construction Industries RT

Product model data 
in the construction process

A broad-based collaborative project

The Pro IT development project is being car-

ried out on a broad front in collaboration be-

tween various partners in the construction

process so that all requirements are taken

into consideration in the best possible way.

The project is coordinated by the 

Confederation of Finnish Construction 

Industries RT with partners including:

Association of Finnish Architects' Offices (ATL)

Building Information Foundation RTS

Sato-Yhtymä Oyj

Senate Properties

Finnish Association of Consulting Firms SKOL

Tekes • The National tehnology Agency

Wood Focus Oy

Finnish Ministry of the Environment

Construction companies • pilot testing

Rakennusosakeyhtiö Hartela

Oy Alfred A. Palmberg Ab

Lemminkäinen Construction Ltd

Lujatalo Oy

NCC Rakennus Oy

Rakennusliike V. Mättölä Oy

Skanska Oy

Seicon Oy

SRV Viitoset Oy

YIT Corporation

Product industry • product modelling

Fenestra Oy

Lemminkäinen Oy/concrete products

Lohja Rudus Oy Ab

Parma Oy

Paroc Oy

Rautaruukki Corporation

Saint-Gobain Isover Oy

For further information on the Pro IT project,

please contact Ilkka Romo, Project Manager, 

Tel. +35891299 260, mobile +358 50 5201596, 

ilkka.romo@rakennusteollisuusrt.fi
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Modelling guidelines are one of the key sub-areas of the Pro
IT project. The first version of the guidelines, Product Mod-
el Design Guidelines for Architects – General Rules and
Fundamentals can be seen on the Pro IT website www.raken-
nusteollisuusrt.fi/proit. The guidelines are being adjusted on
the basis of feedback, and together with software representa-
tives we are creating application-specific guidelines. The next
update of the guidelines will be issued by the end of 2003.

Design guidelines will also be developed for structural
engineering and building services. The intention is to ensure
that the architect’s model has broad-spectrum applicability
also in special designs.

The basics and objectives of the guidelines

Good tools for product modelling exist, but there is no com-
mon modelling method for them. Common guidelines are
important so that product model data can be analysed in an-
other program. It is necessary to comply with the agreed
modelling methods and to use construction types of the
agreed type and jointly agreed codes for types and spaces.
Different types of data are needed at different stages, so also
responsibilities, content and schedule have to be agreed on.

The publication on product model design for architects
gives an overall picture of the product modelling process and
provides guidance in the use of correct working methods.
The guidelines included in the publication will be developed
in greater detail, after which it will facilitate the making of

Product model design guidelines 
for architects under development

The product model is augmented in stages from 
a space programme into a space model and its 
surrounding constructions. The product structures are
augmented in the course of the design work, finally 
becoming maintenance models containing life-cycle data.

software-specific applications and the use of the guidelines
in practice. Thereafter, the guidelines will be tested on pilot
projects to be started up during the autumn.

Architectural design is the baseline for modelling other
types of design work. One of the aims of the guidelines is to
make sure that the product model can be exchanged
smoothly and as an accurate description of the building into,
for example, condition simulation, structural engineering
and building services design software. This may be done be-
tween software packages by storing the data in the interna-
tional IFC standard format. This is supported by the main
types of software used by architectural firms, such as:

- AllPlan / Nemetschek
- ArchiCAD / Graphisoft
- AutoCAD Architectural Desktop / Autodesk
- Triforma / Bentley

These software packages are represented in the development
of the guidelines. For the moment, data is mostly exchanged
between software applications in the form of files, but in the
future it is expected that product model servers will be in-
troduced for data sharing.

The stages of product modelling

The design is also divided into stages in accordance with the
process and descriptive terms have been agreed on for the
different stages. One of the ways these differ from the con-
ventional stages of design is that the product model design
does not comply with traditional practice. In product model
based process data from the various stages accumulate in sec-
tions of the model in accordance with the needs of the
building project, instead of need to create new documents
like in traditional process.

���
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Software and present-day computers
are no barrier to product modelling,
even in multiform and complex
projects. An example is Hall 600 at
the Helsinki University of Technology,
which was implemented with the
help of product modelling.

Source: A-konsultit, 
architect Jyrki Isoaho

The first stage is the requirement model, which may be, for
instance, a description of the customer’s needs and building
authorities’ requirements, as well as the parameters set by con-
ditions, in a spreadsheet application or other digital format.

The design model includes three main stages: the spatial
model, the preliminary building element model and the de-
tailed building element model. Of these, the spatial model
covers spatial solutions corresponding to the spatial require-
ments, which does not necessarily include walls. The basis
for formulating the spatial model is the space utilisation plan
together with its data on the spaces, which is transferred to
the model as requirements for the subsequent stages.

The preliminary building element model includes the
building elements which bound the spaces and correspond
to the drafts in present-day design practice. Requirements
are set for building elements, such as the fire class and ther-
mal conductivity, but the structural solution is not selected
and the form of presentation is general.

In the detailed building element models, the building ele-
ments are defined at a construction type level that meets the
requirements set for the building element, but the supplier
and the actual product are not known. Predefined construc-
tion types from the product libraries can be used.

Many architectural firms produce 
three-dimensional models. These are mainly used 

to visualise the project for the client. 
Picture: Innovarch Oy

In the construction element model, the construction types
shown are building elements together with product data, like
the actual products of a supplier. The construction element
model is the updated building element model, in which sup-
plier-specific data have been added to all the building ele-
ments, fittings, accessories and equipment and the construc-
tion element is shown like the real structure. Suppliers’ digi-
tal product library objects may be used for this if they fulfil
the data requirements.

(Construction) Planning models may include, in addition
to a construction element model, other information associ-
ated with the implementation, such as time schedules and
job plans. The models following these are the as-built model
together with site and installation data and the maintenance
model in a life-cycle application. The maintenance model is
updated with spatial alterations and additional construction,
for example.

Text: Ilkka Romo and Seppo Niemioja

Continued from previous page...
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Different kinds of construction type folders have been in use
for a long time. Thanks to development work on product
modelling, their data content is expanding impressively and
they are becoming broader in application. In a nutshell, it’s
all a matter of organising existing data for systematic use in
3-D product model design.

It is intended to have ready-made construction types in
test use during the autumn. The first job has been to define
the building elements’ data content, i.e., what it is necessary
to know about which building element. This also serves as a
guideline for product manufacturers when they define their
own product data. Concrete examples of data contents may
be fire rating and thermal conductivity. When the data con-
tent has been defined, agreement is made on where it will be
announced, meaning whether it is part of a model or
whether it belongs in a reference file, for example a room
schedule or product data sheet.

Common alphanumeric codes are also agreed on for
building elements so that the various partners can recognise
the construction types and are able to link them in with their
own cost databases. Spaces are correspondingly given codes

according to the space type. The product names used in con-
struction types are also being standardised, so that names like
vapour barrier board, coniferous plywood or fairing plate are
used. It is important to have common names, as they make it
easier to recognise the correct content of the construction
types. Names are helpful when creating links, for example to
the RASI code bank established in summer 2003, which
makes it possible to find and save product data with the help
of product-specific codes.

Life-cycle and service-life planning data will also be avail-
able in the future for transfer to construction type data con-
tent and thus for analysis. This development work uses the
Confederation of Finnish Construction Industries RT-led
EKA project life-cycle schedule model definitions and the
service-life planning definitions made on VTT’s broad-based
Life Plan research project.

Text: Ilkka Romo and 
Lauri Melvasalo, Laurimark Oy, lauri@laurimark.fi

Product libraries to facilitate design
As part of the Pro IT project, the development of product libraries – which are important for 

the design process – has been started. The product libraries serve as parts of the requirement

model, passing on information on what the building element should be like. They facilitate 

design with ready-made CAD construction types, ensure that the data are sufficiently specified,

verify the data content, and they also provide guidance on when the data should be defined.

An example of the use in design of construction types defined during 
the Pro IT project. The common code ensures that different partners will
recognise the construction type to be used in a design.
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A subsidiary task of Pro IT, process modelling, has reached
the halfway mark. The overall idea of the targeted process on
a general level has been described under the leadership of
VTT Building and Transport. The purpose of a workshop
led by Eurostepsys Oy is a systematic description of a prod-
uct model-based process and its data flows. The formal
process model will serve, for example, the development of
data exchange and applications as well as the adoption of
new working methods.

The development work for the process has been divided
between four workgroups: customer needs, public control,
planning, and production and products. Workshops are at-
tended by almost fifty people from a comprehensive range of
players in the construction business. The process develop-
ment has already at this stage led to broad agreement among
the various parties that product modelling helps to achieve
many advantages in the design and building process.

Modelling design improves design quality

When you change over from 2-D drawing to 3-D modelling,
two-dimensional designs are obtained as the desired views
from the building’s product model. In this method, design
work and the production and management of designs are
made more efficient; there is less routine work and fewer de-
sign flaws. Input data, such as quantities, are obtained auto-
matically for various purposes and in the form of time-saving
lists. The design geometry and dimensional accuracy can be
used in the design and manufacture of components. The
client understands the plans and is able to take part in de-
signing – which makes it easier to make decisions.

A process using a product model 
has many advantages

Product model technology makes it possible to develop the construction process and its data

exchange. It can also lead to new working methods, tasks and responsibilities. The aim of the

development of the process is to find a more efficient and simpler design-build-maintenance

process using product model technology. In the targeted process, the building’s product model

will serve as a source of information for as many of the partners in the process as possible.

In the product model-based process, data management takes place
with the help of a jointly used product model. This evolves as the
project moves ahead as the result of the various modelling stages,
forming a maintenance model from the requirement model.



Excellent solutions 
for total life-cycle economy
Expertise from various fields of design and construction spe-
cialists is used from start to finish, and choices are based on
life-cycle requirements for costs and environmental impacts.
The inclusion of the construction specialists in the design
process improves cost-awareness and the possibility to figure
in technical aspects of installation and manufacturing as well
as allowing room for innovative solutions.

The building process is planned as well
as possible before building work begins

The designs for the building and construction plans devel-
op interactively. The site process is planned, analysed and
optimised with care in advance, using 4-D tools. Construc-
tion risks and design flaws associated with things like con-
structability and occupational safety are detected in advance
and prevented.

Customer service improves 
and decision-making is easier

The client and end users of the building are provided with
more information and specialist help to support their deci-
sion-making. The techniques are visualisation and simula-
tion, together with expert assessments. For example, traffic
and pedestrian flow simulations can keep queue formation
in and around the completed building on an acceptable level.
It is also possible to design for minimum interference with
the environment and the customer’s business activities.

Making the expertise of product 
and system manufacturers available

The packaged solutions are marketed with the help of graph-
ic product libraries containing attribute data. Deliveries of
construction elements include, in addition to design and in-
stallation services and materials, information on use and
maintenance. The product manufacturer receives input da-
ta on the building’s product model and can use the dimen-
sional accuracy in manufacturing the components.

Sharing product model data 

Previously produced data are accessed from a shared product
model saved on the product model server and they are used
directly in another application reading IFC data. This will
mean less circulation of paper, looking for information and
duplicated effort. It will also cut down on human errors.

Text: Kristiina Sulankivi, VTT 
kristiina.sulankivi@vtt.fi

Valuable contribution 
from IT 
for customer-requirement 
management

After working as Programme Manager of the success-
ful VERA technology programme, Arto Kiviniemi is
working on his thesis for Stanford University’s CIFE
(Center for Integrated Facility Engineering) in the
USA. The subject of this two-year research project is
customer-requirements management in the construc-
tion process. The project includes the development of
a model for the systematic management of itemised re-
quirements and for their linkage to product model-
based design software and other software used in the
construction industry.

Kiviniemi describes the need for the improvement
of customer-requirements management as follows:
“Requirement management is one of the fundamental
problems of the real estate and construction business.
The present-day process does not provide enough ways
to keep the requirements of the building owner and its
users in play throughout the design and construction
process. Documentation of the requirements, usually
the room program, is mostly actively used only at the
early phases of the process. Later changes are based on
previous design solutions without them being com-
pared to the actual requirements. As many changes are
also made in later stages, this can easily lead to an end
result that differs significantly from the customer’s doc-
umented requirements.

“However, this does not necessarily mean that the
end result does not serve the customer’s needs. How-
ever, it is mostly very difficult – if not impossible – to
find justification for the changes made, or even the de-
cisions they were based on. This in turn leads to avoid-
able uncertainty and doubts over the quality of the de-
sign or construction. Requirements management and
the documentation of changes made in them are in the
interests of everyone involved.”

Kiviniemi’s assumption is that IT can provide a
considerable improvement in the requirement man-
agement process if the design software is linked to a re-
quirement database. The research project is funded by
the National Technology Agency Tekes, VTT, the
Confederation of Finnish Construction Industries RT,
JP Building Services, NCC, Skanska and YIT.

Arto Kiviniemi
Chief Researcher 
VTT/ PhD candidate, 
Stanford University



For further information on the Pro IT project and for possible participation 
in it, please contact Ilkka Romo, Project Manager, Technology Representative
Tel. +35891299 260, mobile +358 50 5201596, ilkka.romo@rakennusteollisuusrt.fi
Pro IT on the internet: www.rakennusteollisuusrt.fi/proit

Faster, better
“A construction project can be speeded up with product model design. This does not,
however, happen at the expense of design – on the contrary, more time is devoted to
design, and more complete designs are the result. An entire building can be built vir-
tually in advance, so you can look for the most practical order of production that
speeds up the overall time of the production stage. The advantages are not just speed
but also consistent quality – there are fewer unpleasant surprises on the building site.”

Director Mika Soini, NCC Construction Ltd

Customer service is developing
“At Skanska, product model-based design has been in use since 2000. To support the
new design culture, a product model strategy has been drawn up. One of the aims of
this is to make most of our spec housing design model-based by 2005. The strong
points of the new working method are enhanced customer service, improved trans-
parency throughout the design process, and the possibility to consolidate the data
management of all production.”                      Director Tuomas Särkilahti, Skanska Oy

The right information 
from the right place at the right time
“When constructing and maintaining buildings as well as when carrying out different
types of repairs and conversions on them, it’s important to find the right information
quickly in the right place. Thanks to product modelling, the data being added to all
the time the project progresses are in a dependable and graphic format and available all
the time. The data are also stored for use in maintenance.”

Client Manager Erkki Kotkavuori, Ovenia Oy 

Controlled data exchange
“The problems of implementing construction projects are eighty per cent related to
data management and data exchange in one way or another. These can be minimised
with a product model. Product model-based design also offers the client a good op-
portunity to check out alternative solutions from the draft stage onwards.” 

Development Manager Heikki Sarin, Parma Oy

More cost-effective design 
“With product modelling, we aim to make our own designing more cost-effective. By
the end of the year, every new project will be done from start to finish in the form of a
building element model. In practice, this means that everyone will draw in compli-
ance with the firm’s in-house design method and following ArchiCAD guidelines.”

Architect Niklas Sucksdorff, Architectural firm Larkas & Laine Oy

Software development 
utilising the product models:

An intelligent tool 
for production management
A tool for production management, based on
the increasingly popular DYNAProject intelligent
time-management system, is under develop-
ment for the total management of jobsites. DY-
NAProduction Management, which is scheduled
for development before the end of next year, will
facilitate design on a 3-D and product model ba-
sis in addition to the current quantity- and cost-
based design.  

Further information: DSS Oy, www.dss.fi

A three-dimensional model 
for visualising alternative 
interior designs 
Efektipiste Oy has developed a web-based, three-
dimensional service aimed at consumers. It
makes it possible to visit a virtual apartment or
office facility, check out finishes and decorate the
space with furniture. The Sisustus.com virtual
service also produces a furnishing catalogue and
calculates the total price. Product models are
used in the production of the contents.
Further information: Efektipiste Oy, www.sisustus.com

Solibri Model Checker
is used for checks of the contents of a product
model by building companies etc. Architects
can use it to improve the quality of their designs
and to check whether the product model per-
formance fulfils the requirements of the Pro IT
guidelines. 

Further information: www.solibri.com
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YOU CAN STILL JOIN IN!
The Pro IT project will continue till the end of 2004. This year, the description
of the design-build-maintenance process’s data flows will be completed, the design
guidelines will be particularised, product libraries will be tested, and pilot projects
will be started up. New participants and partners will be warmly welcomed to the
development work. Our sincerest thanks for the work so far to all!

Ilkka Romo
projektipäällikkö


