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Urnes Stave Church, Norway (c. 1150) Horyuji Temple, Japan (c. 711)
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(Source: Engineering Feed and WoodUniversity.org)
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(Source: Think Wood)
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(Source: Enns Design, Toronto)
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Source: Arup, Think Wood
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Classification:

Source: Xiao Dong Wang, Université Laval
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Source: Xiao Dong Wang, Université Laval
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Source: Xiao Dong Wang, Université Laval
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Source: Xiao Dong Wang, Université Laval
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Source: Xiao Dong Wang, Université Laval
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Definition of CLT

Source: Xiao Dong Wang, Université Laval
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Smart building with wood requires 
multidisciplinary skills and competences at 
different levels:
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FPInnovations Research Programs
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� Le traitement du bois par imprégnation a permis d’obtenir une
amélioration de 49% de la charge maximale avant rupture en
compression latérale d’un assemblage boulonné par rapport au
bois non traité.
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New panel (PCBS) without finishing paper offers
to us the advantages over gypsum board with finishing
paper :

� Thermal capacity : 28% higher

� Mechanical properties

- MOR : Similar in paper fibre direction and 214% higher in
perpendicular to paper fibre direction

- Screw withdrawal : 51% higher

� Physical properties:

- water absorption : similar after 24h and non-swelling in
water

- Density : similar ( 0,68±0,02)

�������

Front of rupture of a wood–cement 
particleboard cut with a saw



��.���1���� 3*4���*����

� �	
���� 
�� 	�
��� ������
��������	� 
�������� � �� 
��������� ������ �� �� ����� 
�������� �	������������



;�������	�
���
���9��� ���������������
�����
����
��� ��
�����
����� �
��	�
�� %����'

�	����� 0�	
!��*�
!����
����<)�������
��
�!��
���������*���������
����
���.�����
�!�����
����������������������������������!#�
������ �
�������
� ����������������)����

Phase-Change Materials : A Phase-
Change Material (PCM) is a substance 
with a high heat of fusion capable of 
storing and releasing large amounts of 
energy by a transition of phase, more 
often with the liquid / solid transition.



• Objective 2 : Assessing the efficiency of the panels for a timber-
frame construction, in Québec climate with two-timber frame test-
huts in Laval University Campus, Québec city

Results : PCM panels can reduce heating consumption
by 9% in March, 10 % in April and 41 % in May and reduce
overheating up to 2°C in summer

• Objective 1 : Manufacturing wood-based panels loaded with bio-
based PCMs

Results : A maximum of 57,1 J/g of heat can be stored
in a panel with a melting point of 23°C

• Objective 3 : Impregnation of Engineered Wood Flooring layers
with PCM microcapsules

Results : Thermal mass of red oak boards have been 
enhanced by 76,9 %



Characterization and analysis of fire 
risks of green roof systems
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Flammability characteristics

Green roof soil (20% of organic matter)

0% of moisture content 30% of moisture content
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Heat transfer analysis through the soil layer

Heating load: 50 kW/m 2 applied to surface
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… our winter is not so bad after all! 
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