Thermal Bridging — Problems and Solutions at Concre  te Balconies

Climate change and the cost of energy consumption are increasingly global issues. Within the
construction community there is growing awareness of environmental design considerations
evidenced in North America by the emergence of the Greenbuild and LEED initiatives. Designers
where possible are now evaluating construction products and materials in terms of their environmental
benefits in addition to the traditional considerations of initial cost and physical performance. As this
process gathers momentum new products are becoming available that specifically address
environmental issues experienced in typical construction projects.

One of the common environmental building design issues is thermal bridging, where the internal
building environment becomes compromised due to a thermal connection (or “bridge”) with the
building exterior. Ideally the interior of the building should be efficiently insulated from external
temperature variations, in order to avoid the high energy costs resulting from excessive heating and
cooling. There are several methods used to reduce the effects of the external environment on the
building interior including: increasing the air gap between the external and internal skins of the building
and filling them with insulating material; the use of special glazing units; and the use of solar shading.

However, the requirements of the building often force the designer to compromise in other areas, and
thermal bridging can be the result of this. In concrete structures thermal bridge conditions are
commonly created by concrete balconies and fin walls. In these situations the concrete slabs and
walls of the structure are extended through the building facade effectively making a thermal
connection between the exterior and interior of the building. In cold weather this can lead to a cooling
of areas of the interior structure and this in turn can result in condensation and mold growth. So
thermal bridging at balconies and fin walls lead to three areas of concern for designers:

Higher energy costs to maintain comfortable interior temperatures
Interior condensation
Interior mold growth
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The interior effects of thermal bridging will vary according to the types and thicknesses of materials
used, humidity and temperature. The thermal analysis below shows a section through a typical
concrete structure with a concrete balcony, with a typical internal humidity and temperature, and
an exterior temperature of 5°F.

Typical Concrete Balcony

Building Exterior Building Interior

Balcony Floor Slab

Below dew point!
Outside
temperature
52F

Room temperature
68°F

Relative humidity

" in the room 60%

In Europe the higher cost of energy and focus on environmental issues has accelerated the
development of solutions to this problem, and has produced well proven products. Halfen developed
and introduced its HIT insulated connection modules to Europe several years ago, and they have
been successfully used in many countries to almost totally eliminate thermal bridging at balconies and
fin walls. Now available in North America, HIT insulated connection modules are used to make the
connection between the external and internal elements of the concrete structure.

Insulated connection modules are pre-assembled so reducing installation costs and ensuring
maximum performance. They are available in several variations to suit both precast and poured in
place concrete balconies and fin walls in different thicknesses and with different loading conditions.
They are available with or without integral fire protection as required.
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Typical modules consist of specially designed steel reinforcement passing through polystyrene
insulation. The steel reinforcement is positioned towards the top of the slab and transfers the tension
loads created by the cantilevering balcony. Stainless steel couplers are used to connect this
reinforcement through the insulation. Stainless steel large headed studs are used through the
insulation to transfer the compression loads of the balcony to the lower part of the slab. Stainless steel
shear reinforcement transfers the shear loads from the balcony. Stainless steel is selected as the
material for all these components in order to significantly reduce the thermal transfer, and also for
corrosion protection.

Compared to un-insulated connections, the combined effect of the insulation and partial use of
stainless steel in the HIT unit considerably reduces the thermal transfer between the exterior and
interior of the building, Taking our previous thermal transfer example and making the connection
between the balcony and the floor slab with insulated connection modules significantly reduces the
effect of external temperatures on the building interior. The cooling effect on the room is therefore
reduced which allows lower energy requirements to maintain a comfortable internal temperature. The
internal temperature of the structure in the vicinity of the balcony is also raised above the dew point so
in this case eliminating condensation and mold problems.
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The environmental and energy cost benefits of insulated connection modules to building occupants
are considerable. In addition to the energy saving aspects the reduction in the risk of mold gives a
welcome additional health benefit to an industry already beleaguered with sick buildings.



