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= Scope: Forms of co-operation
and content of knowledge
Interaction between the
construction product industry
and research organisations in
product development and product
Innovation processes

* The construction product industry
means here manufacturers who
are in charge of CE marking and
supply chains of manufacturers

Other industries
and sectors
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Presenter
Presentation Notes
LADIES AND GENTLEMEN

I will introduce findings from a research project that concerns co-operation between constructrion product industry and reearch organisations in Finland. 
The project has been conducted at VTT..
Both the forms and the content of co-operation have been dealth with. 

The construction product industry means manufacturers that bring products to the market – which means that they are in charge of CE marking today – and their subcontractors. 
The research organisations are technical universities, VTT and universities of applied sciences.
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Research methods

Cases - longitudinal

= Thin-gauge steel solutions
= Sandwich panels

= Composite floor structures
= Modular steel building

» Energy-efficient steel-framed
building

Interviews
= 16 interviews
= 10 in industry

= Non-directive and semi-
structured types

Extensive literature survey
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The research data was gathered through the qualitative case study approach.
Five types of cases were selected to represent the steel construction sector. The cases were thin-gauge steel solutions, sandwich panels, composite floor structures, modular steel building and energy-efficient steel-framed buildings. A specific product innovation process represented each type of cases, eg Paroc panel and Deltabeam to have more insights to the actual project work. 

Interviews were the main source of research data.  In addition, an extensive literature survey was done. Data mining was done also in websites.

The cases were longitudinal which means that a relatively long history of the Finnish steel construction was studied, starting from 1970s.

Several other good cases good have been selected, and hopefully there will be chances to complement the story.

Two cases are introduced in this oral presentation, more information is given in the text presentation.
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Time | Phase of thin-gauge steel structures Industry-research co-operation, examples
<1970 | Steel used mainly in bridges
Non-load-bearing sheets, eg in roofings
Hameenlinna factory in 1972 Master theses in HUT (one in 1970, 1975, 1976 and 1978)
1970s | several SME's for cold-forming Steel sheets, basic calculation formulae, resistances,
High profiles continuous structures
Sheets as load-bearing structures - Preparation of national codes in 1973 — 1976, VTT's role in
mostly in upper floors of industrial halls quality assurance
Experimental test series at VTT; SMEs very active
The Part B6 of the national Building Code 1976 | VTT Research Notes no 198
Nordic co-operation, harmonisation of test methods
New types of load-bearing structures: | Master theses at technical universities
1980s | hurlings, studs, use in external walls Contracted projects (TRY co-ordinating often); a larger project
about research and product development; TRY’s course about
Components for external walls (export to Soviet | building with thin-gauge steel structures
Union boosted off-site technology) Fire tests at VTT, some in Sweden
ECCS technical committees and working groups
Professorship at HUT
Restructuring on the industry 1990 Rautaruukki Oy- VTT-programme agreement
1990s Tekes Technology Programme FinnSteel 1995-2000:
Small building concepts based on thin- | joint R&D projects and product develpoment
gauge steel structures Structural and fire safety, acoustics, thermal
Thermal stud and components performance, connections, gluing, service life design
AWS to participating walls RFCS Programme open in 1995, joint projects
Honeycomp panels Hameenlinna
2000s Production technology more automatic

Refocus of Rautaruukki, space for SMEs
Eurocode 3, national annexes
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R&D on thin-gauge steel applications started clearly in the beginning of 1970s when the Hämeenlinna factory was established and plenty of new small companies bought cold-forming machinery. 
The number of Master theses was still low but some important openings were made. The building authorities demanded experimental verification of load-bearing sheets, and tests series were made mainly at VTT’s laboratory of structural mechanics. The first national design code was published in 1976.
The R&D activities continued in 1980s when design codes were under development and use of various types of structures became more frequent in industrial halls. Export to Soviet Unien initiated development of a component external walls that was composed of steel sheet faces and thermal insulation. 
�The 1990s was a booming decennary for R&D and product development of thin-gauge steel building structures, components and concepts. The FinnSteel Programme and RFCS Programme were used for joint research efforts and for industrial product development. All the essential characterisics of a building were investigated experimentally and theoretically. 

The great achievements were however not competitive enough on the Finnish market, and gradually the scale of R&D activities has reduced. There has also been a fluctuation in ownerships of workshops and small-scale manufacturers. Worth mentioning maybe is that the building concept is studied in other countries nowadays.
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Timing | Phase of sandwich panels Industry-research co-operation — examples
Panels with a polystyrene or Master theses at HUT 1974, 1975, 1976, 1977 and three in
1970s . i 1 initiati
polyurethane core 1979; some theses at TUT; industrial initiatives
Several manufacturers, mostly SMEs Contract work at TUT
Different phase materials were tried, especially VTT Research Notes about sandwich panels with a
with polystyrene. polystyrene core
Export to Soviet Union Prof. Jumppanen to VTT
The Finnish Polyurethane Industry published Co-operation in preparation of guidelines
1980s | design guidelines (folders) Voluntary quality assurance agreements — design values
) . _ verified and controlled through continuous material and panel
Panel with a mineral wool core; rapid tests
growth of international markets , _ _ _ _
~ Structural wool for the core ECCS'’s Technical Working Group 7.4 (established in 1983)
- Vacuum test method — also for quality Close R-I communication in development of the new concept;
- Gluing and manufacturing technology VTT’s expert moves to the company
- Ageing properties and test method Fire tests at VTT
- Design methods HUT and TUT concerning ageing test
National and Nordic type approvals
1990 ECCS No 66, 1990 Joint Committee of CIB and ECCS,: panels with a mineral wool
S e _ . .
CIB Publication 148, 1992 core added; c.ontlnuous joint efforts
More manufacturers of pane]s with mineral wool Several pYOJeCtS at HUT about continuous structures,
core in Finland and other countries connections and service life design
Expansion of applications in use design of fastenings of sandwich panels (ECCS 2009
2000s | ECCS Publication no 115 (a basis for the CIB and ECCS published updated versions of
harmonised product standard) Recommendations in 2000 and 2001; about fastenings in 2009
Harmonised product standard EN14509 | Joint EU project ASPAN 2002-2004 (CEN contract)
for CE marking (in 2006, in force in 2010) CEN TC128 for the harmonized product standard
Large-scale EU co-operation project EASIE
2010s CE Marking

Thermal performance of panels and walls

Thermal simulation and modelling of buildings (HUT)
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Sandwich panels with steel faces emerged the Finnish hall markets in the beginning of 1970s at the same time as the Finnish thin-gauge steel manufacture grew.  Several new manufacturers bought polyurethane lines as the production of a panel was easy thanks to the self-adhesive property of the foam. The other plastic used as a core material was polystyrene. In particular, panels with polyurethane core were exported successfully to Soviet Union.

Knowledge and know-how about the sandwich technology evolved in co-operation between the manufacturers and research organisations. First Master theses were prepared at Helsinki University of Technology in the  midst of 1970s. Studies were made concerning design methods and quality assurance. Ageing of plastic materials and its consideration in design was an important subject. In the beginning of 1980s, Finnish guidelines and technical notes were available concerning panels with plastic cores. ECCS established a Working Group in 1983, but its first publication was ready only in 1990.

A truly novel type of sandwich panels was developed in Finland that used the non-combustible stone wool as the core. Most of the extraordinary new techniques applied in manufacture were developed by the manufacturer. However, one person in charge of the engineering phase had a good advance knowledge from the research organisation and preparation of the Part B6 of the narional building code. The product development project took less than two years and a factory was established within this time.

Two major motivations have driven and maintained national and international industry-research-co-operation. Firstly, export to other countries was based on product-specific type approvals, and research-based intervention has often been asked. The other motivation has concerned universal design methods and their standardisation. This work had a milestone in 2010 when the standard finally became in force.
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The first finding of the VTT research is that the Finnish forms of industry-research co-operation in the steel construction sector cover all the common types that are recognised in the publications. We have always had many types of formal and informal ways to communicate and work together. However, there are some specialities that are related to creation of a national knowledge base and culture that supported product development activities of companies.  
The establishment of the national culture was a joint effort of several stake-holders but the co-operation between the manufacturers and research organisations was the operational and most productive activity. The connecting motivation was a national portfolio of design and verification methods. The start of still continuing efforts was when the Ministry of Internal Affairs invited TRY to organise drafting of Parts B7 and B6 of the Building Code.
In a small country as Finland, knowledge assets are often developed jointly as the resources are distributed and sometimes scarce – as they were in 1970s. Associations and professional journals had a very central role in co-ordination of joint efforts. TRY was established in 1971. Master theses from technical universities were a sign of an emerging R&D field for the cases investigated more thoroughly that date back to 1970s.
The export to European countries and outside Europe has been an important driver for continuous R&D efforts and industry-research co-operation. It has successfully resulted to universal design methods and new product standards that have taken most than 20 years. At the same time, companies have developed their own individual knowledge assets – core competences. 
Finland joined the EU in 1995. Together with some other drivers, the co-operation opportunities between manufacturers and research organisations have become very versatile. The national knowledge base is strongly mixed with European methods and procedures. The number of R&D service providers has increased, and the competition is international. The funding opportunities are distributed to regional, national and European sources. At the same time, the network of R&D co-ordinators such as Science Parks and Knowledge Centres has grown.


30.5.2013 —fm

Concluding remarks about co-operation

* In the emerging phase of steel construction, co-operation was vital for
national design methods and creation of national knowledge assets

» Role of associations important in co-ordination
= Common networks in Nordic and European arenas

= Vital support of export based on product-specific information

= Vital in development of universal design methods and product
verification procedures

= VTT’s influential position has disappeared in last 15 years

= Nowadays, companies have individual knowledge assets

= Several R&D providers regionally, nationally and internationally
= A tight network of regional R&D co-ordination centres
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Co-operation between manufacturers of steel structures and steel-based components was vital for creation of national knowledge assets and capabilities. The connecting activity of various stake-holders was preparation of national design codes that started in 1970s.

The 1980s and 1990s were very productive and innovative periods of time when several new types of steel-based products emerged to the markets. Some of them became very successful in the international markets as well: the brilliant examples are the sandwich panel with a mineral wool core invented by Paroc and the composite Deltabeam invented by Peikko. Research organisations had multifaceted role, but national product approvals were an essential motivation. 

The competences needed from research organisations have changed since 1970s. In the start, they concerned mostly structural and fire engineering but rather soon other essential characteristics of a building came along, namely thermal, moisture and acoustic behaviour. Development of ICT tools has opened new ways to investigate and verify the solutions.

The national knowledge assets are well distributed nowadays. The network of science parks, university centres and universities of applied sciences is tight, and various stakeholders work together especially in regional contexts. TRY has still a role as a co-ordinator of some common and national efforts.


30.5.2013

Thanks

» Tekes has co-funded the PRINNS project (nro 40479/20)
* Members of the Steering Group, Jouko Kouhi

» Colleagues at VTT

= All the interviewees

= For your kind attention
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