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Optimization of wood based structural elements - 
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2/xy Natural forest cover and coverage 2005 

« Without cultivated forests no soustainable supply  with timber as building material 
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Marketshare of building materials in Europe since 1800 
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4 
Mixed structures : Wood combined with mineral materials as protection against water and fire  
Left : Massive wood protected by clay and brics                   Right : wood and clay in Japan  
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•  untill 1800: 
  all in natural materials,   
  stone, clay, timber 
 
•  19.th century:  
  resource shortage   
  by energy use (steel  
  production) 
 
  forest laws limiting   
  consumption of wood 
 
  steel replaces timber 
 
•  since 1900: 
  reinforced concrete 
 
•  today: 
  forests are recovered,    
  in Europe 30-50% of     
  annual growth not used 
 

European Wood Culture  Role (marketshare) of wood in europe‘s building activities 

WOOD 

FOREST LEVEL 

NATURAL FOREST 

NATURAL FOREST STOCK 
CLEARING FOR AGRICULTURE 

WOOD FOR ENERGY OF INDUSTRY 

CULTURAL FOREST 



the forests 

Forest covered some 3 866 million ha of the planet in the year 2000 - somewhat less than one-third of total land area  
Note: dark green represents closed forest, more than 40 per cent covered with trees more than 5 metres high; mid-
green represents open (10-40 per cent coverage) and fragmented forest; light green represents other woodland, 
shrubland and bushland  
Source: FAO 2001b 

Ressource availability 

Ecology | Why more wood? 

        	
Population  Area km²     Forest km²     Anual growth.      Anual cut 
Austria:  8  Mio  90.000          45.000       30 Mio m³           20 Mio m³  (ca. 60%)   EU ca. 50% 

Population Area km² Forest km² Anual growth. Anual cut 
8 Mio 90.000 45.000 30 Mio m³ 20 Mio m³ (ca. 60%) EU ca. 50% Austria 

Europe‘s forests cover 35%  Only 50% of anual growth is used 

Japan 65% 

エコロジー | なぜ木造が求められているか？	


Forest coverage in 
 % of the countrys size 

Volume of timber in the forests 

2 900 Mio m3 

 
1 100 Mio m3   



Vergleich von Materialien: E-Moduln, Längenänderungen bei 
ΔT und Dichten: 

Diagramm 1: E-Moduln [N/mm^2] 

Diagramm 2: Längenänderungen in mm eines 1m langen Stabes bei 
Temperaturerhöhung von 100 = 100°K [mm] 

GFK 

Thermic allongation in mm of a 1m element under 100 degree K.  
 

Youngs modulus (Mpa/cm2 Gravity kg / m3 
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Quelle : Teischinger 
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Quelle : Teischinger 
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Quelle : Teischinger 



Quelle : Teischinger 
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Quelle : Teischinger 



Timber (strand) concrete      Steel-Timber Hybrid beams    Timber-glas shearwalls 
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ITI: Curant research and development for structural elements 



Holzbetonverbunddecke ohne mechanische Verbinder 

wood- heavy concrete composite slabs – without metal connectors 

Technical approval in France, 
 System developed by Dominique Molard architect and Wolfgang Winter engineer 
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Cement Bonded Wood Composite Structures 
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Components (wood – lightweight concrete) 

Components Agresta 

Products Velox: WS 50, WSD 35 
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Investigating the potential of VELOX‘ shear resistence with 
experiments and FEM simulations. 
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Fire test: Velox; 15min, 30min, 45min 

Smoke emission after 3 min, after 45 min the board is partly burned out (900°C) 

Fire tests 
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Structural Sandwich Panels (Tests)   

Composite beam: glass fibre mat  with two-component adhesive 

Composite beam 
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Structural Sandwich Panels (Tests)   

Relation between load and deflection for different 
types of connection VELOX and CLT-plates. 
 
Length of tested panels: l = 2.50m 

Test Nr. 5: two-component adhesive 

Test Nr. 1: screws 
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-  Beton SVB     6,0 cm  
-  Velox WSD 75   15,0 cm  
-  dazwischen 2 Lagen Sikadur-31    216 kg 
-  Brettbohlen      8,0 cm  

  
-  Preis /m2:   104,10 € 

Schraubenanzahl: 112 Stück 

Non renewable Energy (PEIne) MJ  (GWP 100) kg CO2-Äqv  

2 layers Velox,  
sawn,staggered 
 elements 

 

Pure gluelam 



ご清聴ありがとうございました！	


THANK YOU! 


