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Product Model Data in the Construction Process

The steel frames of the exceptionally challenging Terminal 5 at Heathrow airport 

were designed with Tekla Structures modelling software.



Product model technology has improved enormously in the course of the
Pro IT project, and it is continuing to improve in 2005. The technical
groundwork is in readiness in many ways, but more is needed for product
modelling to become widespread: attitudes and working methods in the
construction process also have to change. It is no good clinging to old roles
or areas of responsibility, as this means that the possibilities of product
modelling cannot be properly exploited. Different forms of teamwork and
genuine partnership support getting the most out of product modelling. 

Even today, the situation on building projects is often that each party tries
to get his own part done but not enough thought is given to integrating
the parts into a whole. A product model -based construction process, by
contrast, demands teamwork in managing the big picture. Companies
which work with product modelling have already grasped pretty clearly
that no one can cope with the challenges of product modelling alone. 

When I say challenges I am referring particularly to the definition and
processing of the product model’s data content as well as data exchange,
for which jointly agreed rules are essential. On this point the Pro IT proj-
ect is unquestionably of value, as it has been a forum for agreeing on rules
and it has yielded modelling guidelines which are freely available to every-
one. Modelling guidelines have been produced during the Pro IT project
for both architectural and structural design. However, guidelines are still
lacking for things like HEPAC design and bases for different simulations,
so there is still plenty for willing parties to tackle.

I see it as one of the prime advantages of product modelling that it fulfils
the old dream of making the needs of the customers of the construction
process tangible. In order to avoid any misunderstandings, customers’ needs
have to be examined realistically. With the help of a product model, you
can compare several alternative graphic plans together with the customer. 

When the customers’ and designers’ differences in ideas are eliminated in
the early stage of the construction project, the aim of the job is shared by
all and the work is completed all at once. Intensive participation by cus-
tomers during the design stage therefore also changes working methods.
The customer’s expectations can be quantified at an earlier stage than pre-
viously - at a time when all the decisions are still open. 
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Working methods must
change with new technology

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.

TThhee  pprroojjeecctt  iiss  ccoooorrddiinnaatteedd  bbyy  tthhee  

CCoonnffeeddeerraattiioonn  ooff  FFiinnnniisshh  CCoonnssttrruuccttiioonn  
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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



In the development work on the Pro IT product structure
library (comprising more than 200 product structures), the
new Finnish TALO 2000 nomenclature was used. The struc-
ture of the nomenclature was adhered to with the aim of cre-
ating a product structure library described in a standardised
way. The library includes types of structures which are wide-
ly used in housing construction. The descriptions of the
structures in the library, which is mainly intended for archi-
tectural design, contain identifiers, information on thermal
conductivity, sound insulation and fire resistance properties
as well as categories for data related to another description
of the structure. 

The way data are grouped in the Pro IT library indicates de-
pendencies between structural layers and other properties
and facilitates the recognition and later combination of parts
of structural layers with the construction product nomencla-
ture as well as with guidelines for design and implementa-
tion. Product structures can be further broken down into
production structures for quantity surveying and cost esti-
mating and for time scheduling. 

The goal of the Pro IT project is to make product structure
libraries available to architects in various CAD software
packages and to facilitate links to real information on prod-
ucts and materials. 

Also, in partnership with Building Information Ltd, the Pro
IT project will maintain and publish general modelling
guidelines for architectural, structural and building services
design. Descriptions of design solutions, standardised mod-
elling guidelines and nomenclatures, links to product infor-
mation, good software, and expert designers and builders are
achieving the aims set in the beginning of the project. At
last, the information needed for design, product manufac-
turing, construction, and building use and maintenance in
being combined in accordance with the customers’ needs.

The baton which the Pro IT project has carried is now in-
evitably being passed on to people in the practical arena.
They will have to use their own resources and take responsi-
bility for the best practices actually being used.
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Pro IT product structure library may soon 
be used in everyday design processes

T he highly successful Pro IT project will continue
through to the end of 2005, with the aim of estab-

lishing and developing the general framework for prod-
uct modelling. For this reason, we will for example continue
to monitor several corporate pilot projects. Recently, struc-
ture modelling in particular has been improved. A number
of previously impossible things or overcomplicated software
properties have been reformulated so that the designer can
use them to better advantage. Product modelling is making
its breakthrough as a normal tool for a structural engineer
and it is no longer just a speciality for pilot projects. 

As product modelling needs the content to be specified
jointly and mutually agreed operating methods for data ex-
change to run smoothly, one of the key tasks, however, is to
make product structure libraries and product modelling
guidelines a part of the routine design process. For this rea-
son, both product structure libraries and modelling guide-
lines will in the future be issued as part of the widely used
and recognised RT information file (RT-kortisto) published
by The Building Information Foundation RTS and Building
Information Ltd. 
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Steel frames for the new terminal at Heathrow were 

H eathrow is currently being enlarged with a fifth termi-
nal. The terminal will include a main building and two

satellite buildings. The main building and the first satellite
will be opened in 2008, and the entire project will be wound
up in 2011. Terminal 5 will occupy as large an area as Lon-
don’s Hyde Park. The project includes a great deal of tun-
nelling, underground railway extensions, canalising a river,
and a multistorey car park with 4,000 spaces. There will be
80,000 tonnes of steel structures and 150,000 tonnes of re-
inforcement bars. The price tag on the whole project is 4.2
billion pounds. 

The steel frames for the exceptionally challenging termi-
nal were modelled using Tekla Structures software. “One rea-
son why Tekla was chosen for this project is that our prod-
uct has won an established position: all the partners involved
were already using it before the project,” explains Product
Manager Clive Robinson at Tekla’s office in Leeds. 

Tekla joined the Terminal 5 project three years ago. The
feedback so far from the client, the British Airports Authori-
ty (BAA), has been excellent: all partners’ systems have
worked together smoothly. BAA is a major client, as it is the
world’s biggest single airport operator. 

Design data straight to production control

PPTH-Norden Oy has delivered some 12,000 tonnes of steel
structures for the terminal project. The delivery included
load-bearing steel structures for the main building roof, in-
cluding 22 main struts for the roof and more than 10 kilo-
metres of welded secondary beams. According to Managing
Director Timo Alanko of PPTH’s design company, PPTH’s
big advantages in winning the order were its special expertise
in large steel structures, years of experience in the UK mar-
ket, and careful work in the tendering stage. 

Product model data related to the structural solutions
and details of the steel structures were sent in real time be-
tween designers and manufacturers of precast units, smooth-
ing out the scheduling of production and transport without
hold-ups. In the implementation stage, the product model
data was thus sent electronically direct to PPTH’s manufac-
turing control system and its production lines. 

Prototype separates 
the wheat from the chaff

On many construction projects utilising product modelling,
designers still use their own product models, updated sepa-
rately by each party as the design work progresses. The ar-
chitectural and structural design team for the Heathrow ter-
minal project worked with a single product model, which
Clive Robinson says resulted in even closer collaboration.

After it is completed in 2011, Terminal 5 at London’s

Heathrow airport will be one of the biggest continuous

structures in the United Kingdom. The product model

design for the steel frames for the project was

performed with software by Tekla Corporation. 

PPTH-Norden Oy manufactured most of them. 
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created through modelling

Robinson sees the greatest advantage of product modelling
as the possibilities it gives for comparing and contrasting
different alternative implementations. It is not feasible to
make prototypes of buildings and their structures as this
would be time-consuming and expensive. This means solu-
tions have not been tested for workability until they have
actually been built. 

“Modelling frees us almost entirely from this game of
chance, and that makes a big difference with unique airport
construction projects like Terminal 5, for example. A prod-
uct model can be used comparatively easily to create many
different versions until we find the right one,” Robinson says. 

Data exchange 
use cases support 
the flow of information 

In construction projects and over the life cycle of build-
ings various parties exchange information extensively.
Because majority of the information is processed and
managed using computer applications, it is of utmost
importance to be able to exchange building product da-
ta in digital form between the applications. In order to
succeed in data exchange, precise definitions of the ex-
changed information content and implementation of
the exchange together with a specific exchange form are
required. These specifications are called data exchange
use case specifications.

A data exchange use case specification is an identi-
fied practical need for data exchange, whose informa-
tion requirements (content) and implementation of the
exchange are specified and documented in all the details.
Various data exchanges according to the data exchange
use cases take place in actual construction projects, be-
tween the parties and their computer applications.

In the Pro IT project a number of data exchange use
case specifications have been developed. These include
for example the following:
• Exchange from architectural design to quantity 

take-off and cost estimation
• Exchange from architectural design to structural 

design
• Exchange from architectural design to HVAC design
• Exchange for the coordination of architectural, 

structural and HVAC designs.

In the construction projects the data exchange use cases
expand also beyond the above mentioned. The addi-
tional cases may concern for example exchange of user
requirements, construction tasks, procurement data, or
actions of facilities management. In the Pro IT project
the implementation of the data exchange use cases is
defined based on IFC, the international exchange spec-
ification for AEC/FM (Architecture, Engineering,
Construction and Facilities Management). 

Pro IT type template for ArchiCAD 9
A template has been made for ArchiCAD 9 with layers that are Pro IT and Talo 2000 system compliant. The package mostly
includes layers and combinations of layers needed for the drafting and procurement planning stages of construction projects.
The template has 80 structure types compliant with the Pro IT structure type library and more are being added all the time.
All the pens on the pen palette are available in the palettes in the Mac and Windows operating systems. The template has
ready-named zones for land-use planning and for space modelling. The template can be downloaded from
http://www.mad.fi/mad/tuki/tuki.html

Further information is available on M.A.D. Ltd website: http://www.mad.fi/mad/english/englishmad.html
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Product modelling 
is part of Senate Properties’ strategy

S enate Properties is a government-owned enterprise re-
sponsible for managing, developing and letting the

property assets of the Finnish state. In December 2004, Pro
IT News reported on Senate Properties’ Aurora 2 project, in
which the future occupants of a building took part in the
design process of the premises with the help of a product
model. However, Aurora 2 is just one of a total of ten proj-
ects in which Senate Properties is testing the product model-
based construction process.

“We believe that product model design will inevitably
become commonplace,” says Director Erkki Aho of Senate
Properties’ university properties business area. “This is why
we have adopted it seriously in our own operations.” Senate
Properties’ ten product model projects constitute a pro-
gramme in which product models of different detail levels
are produced and studies are made of what changes the in-
troduction of product modelling into different stages of the
construction and investment process with entail. 

Senate Properties inspires 
designers to acquire expertise

It is Senate Properties’ intention gradually to go over to a
practice in which expertise in product models is a weighty
factor in the selection of partners. Senate Properties will
therefore require designers either to give proof of experience
in this field or to have the ability to network with other par-
ties who are familiar with modelling. 

According to Aho, a common problem on construction
projects is that there is little time for designing. Designs are
made in the course of many different rounds of planning,
and this burns up a lot of working hours, money and effort.
Senate Properties hopes to use product modelling to cut the

time required for rounds of planning, to graphically visualise
planned premises to the customer and to elicit the customer’s
commitment from the very start. “Our experience of this cus-
tomer-driven approach is entirely positive,” Aho notes. 

Animal hospital moving ahead fast

One of Senate Properties’ product modelling projects mov-
ing ahead fast is the animal hospital of University of Helsin-
ki College of Veterinary Medicine. The main contractor,
LEMCON Ltd, is building this on a project management
basis. The initiative for using a product model came from
LEMCON, which uses the model particularly for site super-
vision and for quantity surveying and cost estimating. The
product model for the animal hospital was made by Toco-
man Oy, an engineering firm specialising in construction
economics software. 

Senate Properties has
been aiming specifically for
savings in the contracting
stage of the animal hospital
project, says Erkki Aho.
According to him, product
model designing today still
causes additional costs in
the planning stage, which
is understandable when
new technologies and de-
sign methods are intro-
duced. However, this needs
to change in order to en-
courage the rapid spreading
of the method, Aho notes. 

Senate Properties is gradually going over to a practice of selecting partners in which emphasis is given

to their expertise with product models. Director Erkki Aho aims to encourage design firms to improve

their modelling skills.
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P arma Oy is part of the Consolis Group, which has pro-
duction plants manufacturing concrete building compo-

nents in 11 European countries. Skanska and Parma have a
long history of working together, and they are also partners in
using product models. Parma’s Sales Manager Heikki Aapro
says that collaboration has expanded in the past few years
from products to links between design and product. Recently
a method has been adopted whereby data are automatically
transferred in real time between Parma’s resource planning sys-
tem and Skanska’s worksite. The information passes through a
shared product model on Enterprixe Ltd’s server.

Parma and Skanska have a pilot scheme in the form of
a 16-storey, privately financed residential building for As.
Oy Vantaan Kielotorni in the Tikkurila district of Vantaa.
It is scheduled for completion in December 2005. The
Kielotorni building was chosen for the experiment because
of its clearly defined structure and the large number of pre-
cast slabs used in it. The installation of the slabs on the site
has taken four months. The product model for the frame
was made by Enterprixe. The product model can be viewed
via the Internet and both with AutoCAD software and with
the help of various reports. 

Every precast unit in Kielotorni has a unique code of its
own. The progress of the units from design and manufactur-
ing to the site is monitored with these codes. A specific de-
livery time is also set for each unit. This brings Parma and
Skanska closer to the goal of timing the design and produc-
tion of units in line with the needs of the site. “There is no
point in designing a unit too early or too late. However, a
lot of such mistakes are made. If the timing of the design is
right, it helps to speed up the entire construction project’s
timetable as well as cuts down on alterations,” explains Skan-
ska’s Project Manager Jukka Hörkkö.

Quantity surveying figures 
become more reliable

According to Parma’s Planning Manager Pentti Jalonen, the
quantity surveying for Kielotorni was done both by conven-
tional methods and with a product model so that the meth-
ods could be compared and to verify how much the product
model improves efficiency. Both Parma and Skanska look to
product modelling for a solution to various problems - like
eliminating duplicated effort in calculations by the partners
on a construction project. 

Aapro believes the biggest advantage of product modelling
is that design data are more accurate than usual, even at the
very start of the construction project. The figures of quanti-
ty surveying, for example, are more reliable. “You have to
improve the predictability of figures if you want to improve
business,” he says. Hörkkö agrees. As price estimates are ob-
tained at an earlier stage, the budgets for projects become
more precise. Cost estimating and comparison become easi-
er for various alternatives. 

The precast unit supplier Parma has been included in a
few product modelling projects so far, but Skanska has more
experience. Both are keen to continue. “Getting the various
partners to commit to modelling will take time, however,
and it’s not all up to us,” says Jalonen. “Of course, you have
to bear in mind that a product model is a tool and not an
end in itself,” he adds. 

Cooperation 
by Parma and Skanska 
on production intensifying

Parma Oy and Skanska Oy aim to preventing scheduling errors in 

the construction process with a method based on a product model. 

Parma’s precast unit production and Skanska’s site control operation 

stay constantly up to date on what stage each precast unit has reached, 

as the information is updated in a common model.



At Civil and Environmental Engineering Department in
Stanford University, Arto Kiviniemi has completed his doc-
toral thesis. His thesis topic is requirements management re-
lated to building product models.

The key observation behind his research is that even a
simple active link between the client requirements and de-
sign tools can increase the use of requirements documenta-
tion throughout the design and construction process and fa-
cilitate necessary updates of the client requirements. The
most significant limitation is the lack of a theory to link the
requirements to the design systems.

The main scientific contribution of the research is a require-
ments model specification based on the following main con-
cepts: 

• Division of a project’s data set into four main models: 
requirements, design, production, and maintenance 
models

• Requirements related to the different levels of details 
in building product models 

• Direct and indirect requirements in building 
product models

Although the detailed requirements in the thesis work relate
mainly to the architectural design, the main concepts of the
specification are not domain specific and apply to a general in-
terface between requirements and building product models.

The main practical implications of the research are that
the requirements model specification enables implementa-
tion of requirements management applications linked to
building product models, and that the use of such applica-
tions can improve the management of detailed client re-
quirements in the building process. In addition, the research
proposes some improvements in the current IFC specifica-
tions. The main issue is a mechanism enabling links between
objects in different models. The same principle applies to the
links between different design models or design and produc-
tion models.

One of the goals for the research was also to create a basis
and a wide framework for future research topics in this area.
In general the future research topics can be divided into two
categories: research which expands the requirements model
specification, and research which relates to the use of the re-
quirements model, such as implementation of requirements
management applications using model server technology, uti-
lization of requirements history, and automated verification
of design.
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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

Tools for managing client requirements


