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What is worrying us in Finland?What is worrying us in Finland?

• We are used to have high level of structural safety despite there 
have been some accidents during paste decades –but very few 
casualtiescasualties

• Year 2003 happened four accidents classified as incidents of major 
accidents.  Potential casualties were up to hundreds of people. 

• And there have now been more accidents every year. Especially 
spring 2006 happened 9 smaller accidents 

• One incident of major accident happened spring 2010One incident of major accident happened spring 2010

The accidents have their technical reasons but no clear common 
factor –snow only has brought up the mistakes
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Examples of accidents (2003 2006)Examples of accidents (2003-2006)

17.1.03 Roof Collapse, multi-purpose hall
1.2.03 Roof Collapse, fair center

25.8.03 Intermediate floor collapse, service station site
4.9.03 Inner ceiling collapse, swimming  hall
1.2.04 Roof collapse, slalom centre

18.3.05 Threat of roof collapse, shopping  centre
27.4.05 Inner ceiling collapse, supermarket  g p , p
31.3.06 Threat of roof collapse, shopping  centre
2.4.06 Roof Collapse, barn
3.4.06 Crack of glulam beam, schoolg ,
5.4.06 Threat of facade collapse, supermarket
7.4.06 Crack of glulam beam, supermarket
8.4.06 Roof Collapse, supermarket8.4.06 Roof Collapse, supermarket
8.4.06 Threat of roof collapse, sporthall
8.4.06 Roof Collapse, manege

16.4.06 Roof Collapse, storage
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16.4.06 Roof Collapse, storage  



What kind of accidentsWhat kind of accidents
2000 m2 roof collapse of fair centre in Jyväskylä 2003

Ministry of The Environment / Stockholm 161110 / LEHTINEN16.11.20105



What kind of accidentsWhat kind of accidents
Roof collapse of fair centre in Jyväskylä 2003

• trusses made of laminated timber, 
span lenght 55 meters

• strength of the biggest joints 
featured ~50% of the planned rates

• roof truss pair having first collapsed, 
only had 7 dowels of 33

• major dowel joints yielded in a• major dowel joints yielded in a 
cleavage fracture, that is, the joint 
section had torn off the timber along 
the outer rows of the dowel group. 

• European planning instructions failed 
to consider such a type of breaking
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to consider such a type of breaking



What kind of accidentsWhat kind of accidents
Roof collapse of fair centre in Jyväskylä 2003

• Finland informed comission and TC250 June 2003 with 
detailed technical report
CEN/TC250 l tt f i i li ti• CEN/TC250 gave letter of warning concerning application on 
ENV 1995-1-1 (block shear failure) November 2005 
(7232:CEN/TC 250)( 3 C / C 50)

• Defect concerning the use of ENV version of EC5 was 
remedied by giving a national decree (of NAD)

• Beside the fair centre in Jyväskylä there was an another 
remarkable large multi-purpose hall in Joensuu, which 
structures were strengtened due to the information of blockstructures were strengtened due to the information of block 
shear failure possibility
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What kind of accidentsWhat kind of accidents
Collapse of swimming hall inner roof structure in Kuopio 2003
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What kind of accidentsWhat kind of accidents
Collapse of swimming hall inner roof structure 2003

• entire ceiling of the main pool 256 m² 
was dropped

• collapse was caused by a breaking 
of the suspension wires made of 
stainless steel as a result of stressstainless steel, as a result of stress 
corrosion

• Builders had no knowledge of SFS-Builders had no knowledge of SFS
ENV 1993-1-4 + NAD and they were 
hence unable to use it in the 

l ti f i t t lselection of an appropriate steel 
quality for indoor swimming-pool and 
spa conditions.
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Wh t ki d f id tWhat kind of accidents
Collapse of swimming hall inner roof structure 2003

• Ministry informed by a letter the building supervision 
th iti i iti f th diti d f thauthorities in communities of the spa conditions and of the 

use of stainless steel in those conditions
• Also the letter gave warning of the risks when the ceiling has• Also the letter gave warning of the risks when the ceiling has 

been built as entirely integral without any expansion joints or 
special joints that would prevent a progression of the 
collapse
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What kind of accidentsWhat kind of accidents
Collapse of super-market inner roof structure in Sysmä 2005
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What kind of accidentsWhat kind of accidents
Collapse of super-market inner roof structure 2005

• one part of ceiling 400 m² was dropped
• cause was that the nail joints to the roof j

trusses were not strong enough
• joints had mostly two nails nailed with a 

compressed air nail gun
• nail joint details were not designed 

l d t l t d d th l d• loads were not evaluated and the load 
capacity of this type of joint was not 
ensured. 

• drawings did not indicate how the joint 
should be made. 
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Wh t ki d f id tWhat kind of accidents
Collapse of super-market inner roof structure 2005Collapse of super-market inner roof structure 2005

• Common structure and common situation concerning design 
d t tiand construction 

• Ministry informed by a letter the building supervision 
authorities of the case and of the withdrawal strenght ofauthorities of the case and of the withdrawal strenght of 
axially loaded nails also national standard body

• It was observed by a research, that when the connection y
dries after nailing, the withdrawal strength decreases 
considerably in Finnish climate conditions

ithd l t th f l i h k il l 43 % f• withdrawal strength of plain shank nails was only  43  %  of  
the  strength  based  on  EN  1382  of  connections

• The matter was included to CEN/TC250 letter of warning
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The matter was included to CEN/TC250 letter of warning  



What kind of accidentsWhat kind of accidents
Collapse of super-market roof structure in Haapajärvi 2006

• Entire roof structure 600 m² was 
collapsed

• Case is under research
• Supporting of wooden trussels in focus 

(bracing, buckling) 
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What kind of accidentsWhat kind of accidents
Several problems and collapses with farming buildings
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What have we done?What have we done?
Co-operation with construction and real estate sector

• Based on the nature of collapses year 2003 a 
presumption was made that best results can achieved 
with co-operation with the sector rather than tightening 
the quite new (2000) legislation which have plenty of 
tools to improve structural safetytools to improve structural safety 

• Minister of the Environment invited the main parties of 
interest in the sector for a meeting to discuss of the g
situation November 2003

• Close co-operation since December 2003->
• Sector and communities arranged a visual checking for  

appr. 7000 building during spring 2004
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Results of the checking 2004Results of the checking 2004
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What have we done?What have we done?
Co-operation Accidents Investigation Board Finland

• In Finland there is under the Ministry of the Justice an 
Accidents Investigation Board which enables 
independent and carefully detailed investigation of major 
accidents and incidences of major accidents
The Board also gives recommendations based on their• The Board also gives recommendations based on their 
research

• This is the case also concerning the roof collapsesThis is the case also concerning the roof collapses
• Ministry of the Environment is carrying out all these 

recommendations through its guidance

• See www-pages Accidents Investigation Board Finland: 
www onnettomuustutkinta fi
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www.onnettomuustutkinta.fi



What have we done?What have we done?
Co-operation Accidents Investigation Board Finland

• Examples of the Board recommendations:
• organizations active in the building business should g g

develop such methods that ensure an adequate 
cooperation among the different parties engaged in a 
building projectbuilding project

• such methods ought to be designed and developed for 
the construction business that enable an identification ofthe construction business that enable an identification of 
any safety critical details in a building project

• To secure an appropriate quality standard of European 
planning and design instructions, it is recommended that 
a corresponding drawing up and maintenance system be 
generated so as to permit a rapid response to any safety
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generated so as to permit a rapid response to any safety 
critical error or shortcoming



What have we done?What have we done?
Revised building code concerning supervision of construction work

• Based on the recommendations of Accident Investigation 
Board and co-operation with building sector risk 
assessment procedure and actions based on the 
assessment were included in the technical regulations 
and guidelines in Finnish building codeand guidelines in Finnish building code

• The revised building code with external inspection 
procedure was taken into action 2006p
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What have we done?What have we done?
chart of action

constr ction defect bank (FISE)
Sport Halls with wide span

• welding guidelines 
• guidelines for use of structural software

• EC5 stiffening guidelines
• inspection guidelines for wood and steel structures

Farming buildings with wide span
• guidelines of risks and structures

• determination of defects

construction defect bank (FISE)
• defects and right solutions

• see www.fise.fi

p g
• estimation guidelines risks due to cracking of glulam barriers 

• risk management guidelines

Cowork of Building Sector
• since 2003Snow load warning

Changes in Building Codes
• RakMK A1 (2006)

• B-part recast (2007-2011)
• EC part I (2007)

• since 2003-
• inspection of building 2004

• declarations 2003, 2004 ja 2006
• special procedure to ensure structural safety: Publication 

RIL 241-2007 (see www.ril.fi) 

Snow load warning 
system

www.syke.fi

Standardisation
• Letters to comission ja TC250

• warning letter of TC 250:n

Ministry letters and studies 
• researchs and reports, see www.ymparisto.fi 

l tt t b ildi t d i i l b ildi th iti

EC part I (2007)

warning letter of  TC 250:n  
• letter conserning wooden trussels with nail plates• letters to building sector and municipal building authorities
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What have we done?
Construction Defect 
B k ( fi fi)What have we done?

snow load, bank of defects
Bank (www.fise.fi)

Snow Load warning system 
(maps and local warnings) by 
Finland’s environmental 
administration 
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What have we done?What have we done?
accident investigation board of Finland
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What have we done?What have we done?
accident investigation board of Finland (by ministry of justice)
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RemarksRemarks
Maintenance of Eurocodes

• The maintenance system of Eurocodes is important both 
on the national level and the european level in the mean 
of structural safety. Information of possible risks and 
possible errors should be available without delay.
The block shear failure was taken into the account in• The block shear failure was taken into the account in 
EN1995, but It took 2,5 years from the detailed 
information given to TC250 and to the comission to get a g g
letter of warning for european countries

• ENV version was easy to repair fast by national 
l i l ti h ld h ilit b t d llegislation –should such a possility be presented also 
now in the cases of clear safety risk as the EC will be 
taken into use, like in Finland, during 2007-2010?
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RemarksRemarks
CE marking

• in Finland all construction products that have been 
labelled with the CE marking and provide the required 
performance are deemed to meet the technical 
requirements of the product's designated use 
products intended for use as permanent elements in a• products intended for use as permanent elements in a 
building shall be such that the building, when properly 
designed and constructed, meets the essential g
requirements set for construction during its economic 
service life if maintained normally 
th f CE l b ll d t t l it b d ith• therefore CE labelled structural units, based on either on 
testing or calculating, has to be reliable in the mean of 
structural safety and all errors should be able to 
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Remarks
External Inspection

• Finnish Land Use and Building includes several tools to 
improve structural safety. The external inspection (151§) 
has now found useful tool in demanding constructions ashas now found useful tool in demanding constructions as 
a tool of risk management. 

• Building supervision authority may -while processing a 
permit application or during construction work- require 
that the permit applicant provide an expert opinion on 
whether the planned approach or the construction workwhether the planned approach or the construction work 
meets the demands prescribed for it

• This external inspection, like prüfung in Germany, has 
been during 4 years found to be an effective tool to 
achieve necessary structural safety both by the Finnish 
real estate sector and construction industry and the
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real estate sector and construction industry and the 
building authorities



Riski analysisRiski analysis
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