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Description : Energy  has  become  one  of  the  most  important  issues  in  wealth  generation  and
economic and social development worldwide. Due to circumstances of climate change
we are forced to search for more optimal ecological solutions and building manners.
Competitive  residential  building  fields  treat  the  contemporary  prefabricated  timber
building as extremely high valuated as they are capable of fulfilling all demands from
our society and the environment that we live in. Additionally, gypsum, mostly used as a
common sheathing material in various types of timber-framed walls, is a healthy natural
building material which is consequently particularly desired for application in residential
buildings.  Respecting  all  these  facts  energy-efficient  properties  of  timber-framed
buildings are in comparison to another types of residential buildings (brick, concrete,
steel)  excellent,  not  only  due  to  lower  energy  demand,  which  is  environmentally
friendly, but also due to homeowners extremely positive feeling when living in such
buildings. 

Recently, especially in modern office buildings, the window area has increased. Fully
glazed facades are now frequently used to gain high level of daylight and to obtain an
attractive appearance of the buildings. Therefore, the objective of this research is to
investigate an alternative solution by using a glass sheathing material instead of clasical
wood-based or fibre-plaster sheathing boards in timber-framed walls as main bearing
capacity elements in prefabricated timber-framed buildings.

The generally accepted way in designing low energy buildings has been to place small
window areas facing north and large window areas in the south. The first purpose of
this work is to find an optimal glazing to wall area ratio in the south façade to minimize
the  sum  of  the  heating  and  cooling  energy  demand  in  the  prefabricated  timber
buildings  of  specific  typical  structural  systems (timber-framed  and  massive  pannel).
Additionally, the effect of glazing type(two and three-layered) with various U-values as
well as the influence of the orientation and façade inclination on the energy saving are
parametrical  and  numerical  studied  on  all  common  structural  systems  using  PHPP
commercial computer programme.

The second main advantage of the research project is to find an optimal size and type of
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the glazing  to  satisfy  the  low energy  house  requirement  with  Qh  <  25 kWH/(m2a)
without using any active system for heating and ventilation to assure energy efficiency
of the building.

An  important  structural  novelty  of  the  project  would  be  given  by  a  fact  that  the
described  wall  element  with  glazing  sheathing  would  be  used  also  in  multi-storey
timber buildings, where high lateral loads act on wall elements. Consequently, in-built
glass elements should assure enough tensile load-bearing as well as ductility of lining
material and horizontal stabilty of a whole building which would be possible only by
using glass of a proper mechanical quality. 

The  very  essence  of  the  presented  research  is  directed  to  continuation  of  already
performed  research  work  of  prefabricated  wall  elements  with  clasical  sheathing
material  (FPB and OSB pannels)  which was carried out in  the last  years [2-4 in the
reference list]. Numerous previous experimental and numerical investigations showed
that standardized door and window openings considerably decrease horizontal load-
carrying capacity and horizontal stiffness of such wall elements [3]. 

In common structural design glass surface or openings are usually not considered as
load bearing,  because  common glass  with  very  low tensile  strength  and ductility  is
embedded. Therefore, such wall members contribute very few to horizontal stability of
the whole  structure.  In  the frame of  this  reserch project  we wish  to  determine by
additional experimental tests a part of the wall resistance and stiffness which can be
considered by designing such wall  elements in  a case of  using appropriate types of
glazing.  

It  is  evident  that  the  presented research  project  is  based  on  very  deep and  broad
collaboration  between  the architects  and  civil  enginners.  An important  part  of  this
study is also a special workshop which is annualy organized for bachelor students of
architecture. The picture of some of the first year products is presented on the first
page.  
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