SUSTAINABLE BUILDING CONFERENCE , GRAZ 2013

Optimization of wood based structural elements -
Concepts for increased resource efficiency

Dr. Alireza Fadai
Prof. DDI Wolfgang Winter (presenter)
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« Without cultivated forests no soustainable supply with timber as building material
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Marketshare of building materials in
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Mixed structures : Wood combined with mineral materials as protection against water and fj
Left : Massive wood protected by clay and brics Right : wood and clay in Japan * m



European Wood Culture Rrole (marketshare) of wood in europe’s building activities

 untill 1800:
all in natural materials,
stone, clay, timber
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« today:

forests are recovered,
; : | in Europe 30-50% of
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Ecology | why more wood? LAHY—

Ressource availability
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0.756 0.81

Material Extension (mm)

PVE 7.56
Aluminium 3.465
steel 1.725

Concrete 1.5
Glass 1.125
Brick 0.837
Softwood 0.756
1.5

11025 1.125 1.1775

1.2

Thermal Elongation

Section: Square Column 15x15cm

Height: 3m

Temperature variation: 50K

7.56

3m

8
Quelle : Teism
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Thermal Conductivity

Section thickness: 10cm
Temperature difference: 30K
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Axial Loadbearing Capacity
Column Load: 125KN
Buckling Length: 3000mm
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225/30 Timber C24 Timber GL32h Concrete C25/30  Steel S235 (HEA100) Steel S235 (square
tube)
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Quelle : Teisching
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Commonly Used Building Materials

Energy Consumption and Carbon Dioxide production

8700

—

20,000

m Energy (Kwh/tonne produced) 1 CO2 (Kg per ton of material produced)

Quelle : Teischinger
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€11,784

€4,037

Commonly Used Building Materials

Cost per m?3

12
Quelle : Teischinger
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ITl: Curant research and development for structural elements:

Fol

Ligna 29..5.2011

Timber (strand) concrete  Steel-Timber Hybrid beams Timber-glas shearwalls



wood- heavy concrete composite slabs — without metal connectors

P
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Technical approval in France,

System developed by Dominique Molard architect and Wolfgang Winter engineer
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Components (wood — lightweight concrete)

By~

Products Velox: WS 50, WSD 35

Components Agresta
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Investigating the potential of VELOX® shear resistence with
experiments and FEM simulations.

Stahlprofil 6/6/10

6 SVB
7.5 Velox
6 SVvB
2 7.5 Velox
= 6 svB
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12000 -+

Ausnutzungsgrad (sigma/fc)

Druck 10000

8000

6000

Standardkratt in N

4000

2000

Wegin mm
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Fire tests

Vi
__5’""_"3*"'."0 f’mmhnmmmn 15min

Fire test: Velox; 15min, 30min, 45min
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= Smoke emission after 3 min, after 45 min the board is partly burned out (9002 A%



Structural Sandwich Panels (Tests)
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Structural Sandwich Panels (Tests)

70 ——Versuch 0.0 (CLT lose)
——Versuch 1.1 (voll verschraubt)
——Versuch 1.2 (voll verschraubt)
——Versuch 2.1 (teilweise verschraubt)
60 ——Versuch 2.2 (teilweise verschraubt)
——Versuch 3.1 (chne Verbund)
——Versuch 3.2 (chne Verbund)
~———Versuch 4.1 (Kunsstoffmatte)
——Versuch 4.2 (Kunsstoffmatte)
50 ——Versuch 5.1 (verklebt)
——Versuch 5.2 (verklebt)
——Versuch 6.1 (Holzbeton -16 Latten)
Versuch 6.2 (Holzbeton -16 Latten)
40 Versuch 7.1 (Holzbeton - 8 Latten)
——Versuch 7.2 (Holzbeton - 8 Latten)

Load [kN]

20
Test Nr. 1: screws

0 10 20 30 40 50 60 70

Deflection [mm]

Relation between load and deflection for different
types of connection VELOX and CLT-plates.

Length of tested panels: | = 2.50m

Test Nr. 5: two-component adhesive
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- Beton SVB 6,0 cm

- Velox WSD 75 15,0 cm
- dazwischen 2 Lagen Sikadur-31 216 kg
- Brettbohlen 8,0cm
- Preis /Im2: 104,10 €
m Beton (SCC)

m Transport zur Herstellungsstatte (typischerweise 20 km)/Entsorgung

= Pumpen von Beton - Herstellungstatte

m EOL - Bauschuttaufbereitung

m Holzbeton (Velox WSD 50)

m Transport zur Herstellungsstatte (typischerweise 20 km)

m Transport zur MVA (Annahme 20 km)

mEOL - MVA

m Deponie der Verbrennungsruckstande

= Holz (Brettbohlen)

m Transport zur Herstellungsstatte (typischerweise 20 km)

m Transport zur MVA (Annahme 20 km)

mEOL - MVA

m Kleber (Sikadur 31)

m Transport zur Herstellungsstatte (typischerweise 20 km)/Entsorgung
. " = Schrauben (WR-T 9x350)

Schraubenanzahl: 112 Stdick I m Transport zur Herstellungsstatte (typischerweise 20 km)/Entsorgung

m EOL - Regydingpotential

m Transport BAUSTELLE

(GWP 100) kg CO,-Aqv Non renewable Energy (PEIne) MJ
2 layers Velox,
sawn,staggered
000 o0 00 w0000 000 000 mamo 1w 415000 50,00 150,00 35000 o  @lements

Pure gluelam

-200.000 -150,000 -100.000 -50,000 0.000 50,000 100,000 150,000 -1150,00 650,00 150,00 350,00 850,00 m
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