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Data have been collected during the Jumbo shopping 
centre extension project on how the structural design of the frame and 

production controls can support each other better with the help of product modelling.

Product Model Data in the Construction Process



One area of emphasis in construction design in Finland today is im-
proving structural safety. This includes quality assurance, risk manage-
ment and focusing on technical expertise. Product modelling has an im-
portant role in attaining these objectives. Product model data are more
precise than the information communicated by conventional drawings,
but first and foremost the changeover to product modelling increases
the mutual information flow between the parties involved in a con-
struction project. This is directly linked to improvements in structural
safety, because in most cases a failure in safety is caused by breakdowns
in communication. 

Building inspection also needs to be intensified to improve structural
safety. However, the resources for building inspection in Finland are de-
clining rather than increasing, so everything that contributes to produc-
tivity is welcome. One way to employ resources efficiently would be to
put the documentation for building inspection into electronic form.
Product modelling can help in this. The Finnish Ministry of the Envi-
ronment wants to encourage local authorities to start a sufficiently broad-
based project to introduce electronic documentation, partly because this
would greatly facilitate dealing with the building inspection authorities. 

Product modelling is an example of invigorating research and devel-
opment that brings benefits to the entire construction industry. One
of the most important aspects is linked to the image of the industry
among young people: if the image can be turned around towards high
technology, it can be hoped that the best young people will be attracted
to the industry. Another point that will encourage them to become stu-
dents of construction is the fact that the running of a building cannot
be outsourced. The work will have to be done locally even in the future.

In-house research and development by companies is also necessary be-
cause it improves quality and productivity. This contributes to keep-
ing any industry competitive. The Pro IT development project has pro-
moted precisely this kind of applied research. Even though the con-
struction industry has made a fairly praiseworthy effort in applied re-
search, basic research has not kept up. Companies need to understand
that the benefits of applied research have their roots in previously per-
formed basic research.

HELENA SÄTERI

Development Director
Ministry of the 
Environment

Demand for more development
of the product modelling kind

Product model data 
in the construction process

A broad-based joint project

The Pro IT development project is being

carried out in broad-based cooperation with

a variety of participants in the construction

process so that the needs of all will be

factored in as effectively as possible.

The project is coordinated by the 

Confederation of Finnish Construction 

Industries together with partners including:

Association of Finnish Architects’ Offices (ATL)

Building Information Foundation RTS

Finnish Association of Consulting Firms SKOL

Ministry of the Environment

Sato Corporation plc

Senate Properties

Tekes, National Technology Agency of Finland

Wood Focus Oy

Examples of companies in the construction

industry participating in the Pro IT project

include:

Building companies • piloting

Hartela Oy

LEMCON Ltd

Lujatalo Oy

NCC Construction Ltd

Oy Alfred A. Palmberg Ab

Rakennusliike V. Mättölä Oy

Seicon Oy

Skanska Oy

SRV Viitoset Oy

YIT Corporation

Product industry • product modelling

Fenestra Oy

Lemminkäinen Group/

Concrete Products Unit

Lohja Rudus Oy Ab

Parma Oy

Paroc Oy

Rautaruukki Corporation

Saint-Gobain Isover Oy

Further information on the Pro IT project can 

be obtained from Project Manager Ilkka Romo

Tel. +358 9 1299 260, mobile +358 50 520 1596

ilkka.romo@rakennusteollisuus.fi
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The achievements are now plain to see: product model-
based quantity surveying has become widespread, plans have
become visually easier to understand and checking them is
less complicated. Most important of all, product modelling
has become a widely known way of doing things, one whose
future few people now question. The Pro IT project has
been used outside Finland as an example of information ex-
change based on wide cooperation. 

We are now at a stage in which all the results of the work
are being put comprehensively into practice. This is facilitat-
ed not only by the design guidelines and product libraries,
but also and particularly by the rapidly developed software
for structural and building services design. Today’s software
facilitates things like clash detection analyses, generating bills
of quantities from the product model, time schedule plan-
ning, and visualisation. It is no exaggeration to say that we
have not yet reached the limit for exploiting the models. 

However, the channelling of resources towards developing
data exchange, to refining operating models, to defining
the data content of product libraries, and most of all to
training, needs to be continued. On the basis of the results
of the Pro IT project, we are creating a training programme
which will cover all subdivisions of modelling and bring to-
gether different designers and production control. 

One of the most important goals in addition to the
above is to promote the use of the IFC standard. This is be-
ing dealt with by the Building Information Foundation’s re-
cently established Finnish IAI Forum commission. The Pro
IT project will also continue to support the practical appli-
cation of its results during 2005. We still extend our warm
welcome to new participants at the same time as we thank
existing partners for the work done so far.

The Pro IT project enters 
the home straight – accelerating fast
In the past two years, the Pro IT project has made progress with product modelling

in many ways. Modelling guidelines have been produced for architectural and struc-

tural design, product model-based procedures have been laid down, data transmis-

sion between software packages has been improved, product libraries have been

made, the operating model has been tested in pilot projects, and legal matters and

questions of liability related to product modelling have been investigated.

The results of the Pro IT project were tested in the structural design of the extension to shopping centre Jumbo.

ILKKA ROMO
Project Manager



window gaps: other designers have to know if the architect’s
measurements include a tolerance and whether the shape of
the gap is correct.

According to Valjus, product modelling brought out use-
ful information at the pilot site for improving  cooperation
between designers. However, he also points out that product
model design alone cannot eliminate all design errors, al-
though it does distinctly reduce them. The designers have to
be competent in their job and they have to know the limi-
tations and abilities of the software they use. “A structural
engineer must not believe, for example, that the static pro-
gramme embedded in the software will solve all the prob-
lems correctly. The results must always be checked by an ap-
proximation method,” says Valjus.
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Tekla Structures software was used in the
structural design for As. Oy Vantaan Mamselli.

Practical product modelling tested in Pro IT pilot

Skanska Talonrakennus Oy’s low-rise housing project As. Oy
Vantaan Mamselli is a pilot site for the Pro IT project. It is
being used to investigate practices for design and data ex-
change between different parties and to chart out the added
value that product modelling makes available to the con-
struction chain as a whole. Mamselli’s architectural, struc-
tural and building services design was done with the help of
product modelling, as is production design. The structural
design was performed with Tekla Structures software by
Finnmap Consulting Oy, which has modelled all the load-
bearing structures of the building. 

Product modelling was utilised particularly in the rein-
forcements and schedules for the cast-in-situ structures and
floors as well as in sub-schedules and pile schedules. The ex-
perience gained at Mamselli has helped to create the struc-
tural design product model guidelines produced in the Pro
IT project. 

“Product model design is worthwhile if it means added
value specifically through handling configurations instead of
individual parts. It’s very important to agree in advance on
common ground rules and on using other designers’ models
as a basis for your own plans. The partners have to know
about the precision and contents of models delivered to oth-
ers,” says Finnmap Consulting Oy’s Development Manager
Juha Valjus. He mentions as an example the modelling of



The design of the Pro IT pilot site Mamselli was directed by
architect Niklas Sucksdorff of Arkkitehtitoimisto Larkas &
Laine Oy. “One of the aims of product modelling in our firm
is to make the design process more efficient. This is particu-
larly important on small housing projects, whose profitabili-
ty has traditionally been vulnerable to risks,” says Sucksdorff.
According to him, the advantages of product modelling on
small housing projects are emphasised when dwelling types
that have already been modelled can be reused time and again.

In the beginning of the modelling process, sales bases, 3-D
images and attractive presentation materials were produced
from the product model files for marketing purposes. The
product model was used as the framework and foundation for
drawings, and it was possible to generate roughly 70 per cent
of the permit drawings, 85 per cent of the working drawings
and almost half of the detail drawings from the model.

On the Pro IT pilot project As. Oy
Vantaan Mamselli, product models have
been made in architectural, structural
and HEPAC design. The models and
their compatibility are examined with
NavisWorks software. It can be used in
many ways: 

• To take vertical and horizontal slices 
of a product model

• To take a virtual tour through the 
rooms in a model

• To store different views and to 
simulate the progress of construc-
tion in stages using a timetable

• To combine different product 
models and to perform clash 
detection analyses on them.

NavisWorks software has many other
attributes as well. An examination of the
product model can be taped and stored,
for example, in a format in which the

examination process can be viewed with
applications such as RealPlayer or Quick
Time Player.

If the product model file is more
than just a 3-D model and contains da-
ta on the product structure and compo-
nents, NavisWorks software can also in-
terpret these data. A selected structural
component is displayed in a distinctive
colour and the data on the component
is shown in separate data fields. When
different design models are created, it is
important that they are located in the
same virtual space in the same location
relative to the coordinates. If this is not
so, it is difficult to compare the models
and no clash detection analysis can be
carried out.
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Further information: www.navisworks.com

Architectural design made more efficient 

NavisWorks software is good for clash detection analyses

Skanska Oy, the Finnish subsidiary of Skanska AB, has already made product
models for about thirty of its construction projects. Skanska aims to boost this
number and utilise modelling both in information management and in customer
service. According to Managing Director Mauri Niemi, there will soon be a situa-
tion in which partners on construction projects will be selected primarily according
to their capabilities with product modelling. In the choice of product manufactur-
ers, for example, having functional product libraries of their own is a factor. 

Information management is the heart of the construction process as there are
many partners and they all produce and transmit data. Although electronic data
exchange has improved, the majority of the problems of construction projects are
still caused by communication failures. In Niemi’s opinion, product modelling
means substantial improvements to this. Modelling clarifies the data exchanged
and means greater practicability, as product models are visually more accessible
than conventional construction drawings. “When the infrastructure for model-
ling – meaning software and media for data exchange and skills – is available,
product modelling will become established practice faster than people imagine,”
says Niemi. 

NavisWorks software can be used 
to make vertical and horizontal slices

of a product model.

“Partners have to be able to manage modelling”
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Extension to the Jumbo shopping centre:

Design data through a product model 
also for production control 

A shopping centre called Jumbo is cur-
rently being extended to become the sec-
ond largest in the Helsinki region. A com-
prehensive product model has been made
of the frame of the building’s new section,
Jumbo 2. In the course of the project, in-
formation has accumulated on things like
how broad-spectrum use of the product
model can lead to improved mutual sup-
port between the structural design and the
site process control. Lemcon Oy is re-
sponsible for the engineering and building
service works of Jumbo 2 in the form of a
project management contract.

In the large-scale Jumbo 2 project comprising 72,000
square metres of facilities, experimentation is being carried
out with the application of a product model as a tool for
production control and design. The product model was part-
ly created in the structural design stage. The steel sections
and thermo spar elements of the building frame are mod-
elled with Tekla Structures software, as are the concrete sec-
tions designed with AutoCAD. In this way, all the main
building components are included in the same product
model. On future projects, it will be possible to model pre-
fabricated components directly using 3-D based software. 

According to Lemcon’s Project Manager Juha Höyhtyä,
product modelling may become routine for site management
and design on large and demanding construction projects as
soon as five years or so from today. He believes the advan-
tages of modelling come out most clearly in improving data

transmission between different parties and
in the management of site time schedules
and quantities.

A lighter product model 
for building sites?

“It may be justified to produce for the
worksite a lightweight product model from
a detailed structural model. It needn’t have
screws and bolts - a description on the ac-
curacy level of building components will be
enough,” says Höyhtyä. He believes it is

important to remember that there must, however, be clear
rules the whole time between the partners of the construction
project for the use, distribution and verification of the model. 

At Lemcon, the weekly planning for a worksite is per-
formed at three-week intervals. Timetables can be made
more graphic with a 3-D model. For example, the product
model can be used to transfer real-time data between the de-
signer, the steel frame supplier and the worksite concerning
which elements have been planned, which ones are in pre-
fabrication and which ones are in place. 

According to Höyhtyä, in the future the most important
value added by product modelling may come in the form of
a reduction in error costs and traditional “fiddling with
timetables”. On large, hurried projects, the advantages will
then also be considerable in terms of money.

Of Jumbo 2, the steel compo-
nents, thermo spar elements

and concrete parts of the
frame section were modelled.

The Jumbo 2 worksite is located next to a busy Helsinki ring road.
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The Pro IT library holds a great variety of data on the characteristics of product structures.

New certainty for schedule planning

Technology Manager Juha Valtari of Ruukki Oyj, the sup-
plier of steel materials and thermal elements for the Jumbo
shopping centre’s extension project, believes that product
modelling will be used in the future in schedule planning for
element production and throughout the construction
process far more than at present. In steel frame systems,
product modelling is already an everyday reality, but accord-
ing to Valtari the next interesting challenge is façade systems,
for which product modelling has hardly been used so far. 

From the start of the Pro IT project, the creation of a com-
mon product structure library was seen as highly important.
The library is now available in PDF format, but software-
specific applications will be made from it in the near future.
As every product structure has its own identifier, recognition
is easy and calculations of quantity and cost are speeded up. 

The Pro IT product structure library is a selection of
good design solutions to replace the company-specific struc-
ture type files currently in use. It includes the most com-
monly used structure types, the product data of which can
be read by various design software packages. The library can
therefore be used in the product modelling for a building.
The data content and technical solutions of the Pro IT li-
brary will be constantly improved and it will be augmented
in the future to embrace a raft of different construction
products, such as windows, doors and fittings. 

Pro IT product structure library ready for use 

Many fitting manufacturers have Internet-based product li-
braries of their own, from which designers can download da-
ta into their CAD software. In these libraries, the product
parts are usually described with the symbols needed in lay-
out drawings. Product part objects may also be three-dimen-
sional and contain a varying amount of data on the charac-
teristics of product parts, depending on the intended use and
the design software. Sometimes part of the product data is
located in separate databanks. A product object may have at-
tributes by which e.g. the materials or part strengths of a
product may be chosen, and using these attributes speeds up
design. 

You can view the Pro IT product structure library 
at the website www.rakennusteollisuus.fi/proit.

“The design and manufacture of elements, the delivery of
materials and worksite production controls could be con-
nected to the same 4D scheduling system with product
modelling. This way a lot more could be got out of the
method compared with using modelling just for things like a
construction project’s architectural, structural and building
services design,” says Valtari. The 4D design aspect came in-
to the Jumbo extension project when it was already running.
Valtari says that in spite of this, a lot can be learned from
Jumbo for the future. 



The PlusKoti home concept 
means mass-customised housing
In the beginning of 2005, apartment buildings will be completed for Sato-
Rakennuttajat Oy in the Arabianranta district of Helsinki. The buyers of the
apartments are able to choose the features of their future homes more easily than
private buyers usually are. Using personal Internet codes, PlusKoti home cus-
tomers are able to compare different finishing materials and alternative layouts
and their effect on prices. Customer-orientation was a key criterion in the com-
petitive bidding for the plot on which the PlusKoti home concept took shape. 

Based on product modelling, the concept is adapted to the homebuyers’
needs while also facilitating the actual construction. The buyers are offered flex-
ibility even in the area of basic apartments, with a variation of from four to ten
square metres. The PlusKoti home concept was created jointly by Arkkitehti-
toimisto Esko Kahri & Co., Tocoman Group and Sato. They use product mod-
elling in the project in accordance with their specialisations. Modelling is useful
in, for example, advance marketing: the models are used to generate 3-D visu-
alisations to show homebuyers in graphical form what the various alternatives
will look like. 
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Further information on the Pro IT project can be obtained from
Ilkka Romo, Project Manager, Confederation of Finnish Construction Industries
Tel. +358 91299 260, mobile +358 50 520 1596, ilkka.romo@rakennusteollisuus.fi 
For up-to-date information on the Pro IT-project, see www.rakennusteollisuus.fi/proit

As. Oy Espoon Merikummeli 
is the second PlusKoti home project.

Tocoman generates analysed data 
to meet the needs of various partners 
in the construction process. 

Senate Properties is applying 
product modelling on ten projects

Product modelling is being used extensively on the Aurora 2 construction proj-
ect for the University of Joensuu, which was commissioned by Senate Proper-
ties. The building, priced at roughly eleven million euros, is one of ten proj-
ects in which Senate Properties is applying its new product model-based in-
vestment process. These projects include both renovations and construction.

In the Aurora 2 project, the product model is used in all sectors of design,
including costing. The modelling for Aurora 2 was started in the early stages
of design. The operating units were visualised as columns in different colours.
This visualised the units’ locations in the building and revealed a suitable order
for groups of spaces. The future occupants of the building were involved in this
planning from the start.

On Senate Properties’ Aurora 2 project,
the operating units were visualised as
columns in different colours.

Esko Enkovaara, CEO of the Tocoman Group, sees his corporation to suit the
job of consolidating the quantity data for a construction project. The informa-
tion generated by designers is not enough as such to meet the needs of con-
struction output. Tocoman therefore collects data from architects, structural and
HEPAC designers and bundles it with its own expertise in quantity surveying
and costing, generating analysed data for the entire production chain and facili-
tating precise distribution of the data to the various partners through its servers. 

Tocoman is the biggest engineering firm specialising in construction eco-
nomics in the Nordic region. Established in 1989, the company sells software
for quantity and cost management. Tocoman is not, however, just a software
house, as it has been strongly aligned from its inception towards creating service
concepts based on new information technology. Its fields of business include
quantity and cost consultancy as well as software and product model servers. 

Tocoman reduces friction in quantity data


