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Figure 5. Idealized Brick-Connector Backup Assembly.

Figure 6. Forces Acting On The Connector Caused By Differential Movement.
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Figure 9. Cavity Wall Strésses Due To Differential Vertical Movement, 35 mm Air Space.
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Figure 10. Effect Of Air Space On The Tensile Stress In Concrete Block Wythe.
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Discussion of theoretical results

The results obtained from the. analysis show that walls connected to backup systems with ties
capable of transferring shear forces across the cavity are subjected to stresses when
differential vertical movement occurs. The stiffness of the tie system and the amount of
movement control the stress levels within these walls. For burned clay and concrete block
cavity wall assemblies, the influence of the ties studied in this paper introduced a
compressive stress in the veneer and a tensile stress in the concrete block. The flexible V-Tie
portion of the connector acts as a link between the veneer and the Shear Connector Plate
and thus the system is capable of resisting external lateral loads in composite action. In all cases
the stress levels remained within the allowable, and it is shown that by varying the width of the
air space the stress level can be further controlled.

For veneered walls with steel stud backup, the veneer is in compression at a very low stress level,
with the steel studs carrying a tensile stress (in the order of 9 MPa for 3,000 mm high walls).
Although this stud tensile stress is not very high, placing the connectors at 400 mm on center
in the .horizontal direction will reduce the tension in the studs. The results obtained from
this analysis are verified by full-scale experimental work. The wall shown in Photo 1,
consisting of an assembly. as shown in Figure 13, has been monitored over a period of 5
years, during which time no signs of distress have been observed. The wall was exposed to
climatic conditions of Edmonton, Alberta, with the veneer facing east in a wind sheltered
location. The wall has been exposed to severe temperature fluctuations, with the interior
portion of the chamber kept at 20°C during the winter month.

The wall shown in Photo 2 was constructed in 1967 and is part of a school gymnasium in
Wetaskiwin, Alberta. It consists of 190 mm concrete block and 90 mm burned clay brick
connected with a row of brick header courses at 400 mm centres vertically and a 25 mm air
space. The wall was opened during renovations to the facility in 1991 and no signs of distress
were observed. The wall presented in Photo 3, showing the shear connector plate installation,
was completed with 50 mm insulation, 25 mm air space and 90 mm burned clay veneer in 1988,
in Wainright, Alberta. Todate it is performing as expected.

Walls with both wythes constructed using materials with similar physical properties will only be
subjected to the effects of temperature variations, and thus the differential movement

effects will not be as severe as for walls where the veneer and backup are of different
materials.



Photo 1. Experimental Shear Connected Cavity Wall.
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Figure 13. Cross Section Of Test Chamber And Cavity Wall Section.



Photo 2. Uncracked Header Course Of Composite Wall
After 25 Years Of Service.
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Photo 3. Shear Connector Plates Installed In Partially
Completed Cavity Wall.
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Conclusions

Connectors capable of providing for shear transfer between the veneer and the backup can be of
benefit to the performance of the assembly. For walls where the air space is bridged with 4.8 mm
diameter wire, the stresses caused by differential movement are within the allowable levels of
CSA Standard CAN3-S304-M84 "Masonry Design for Building".

Expansion of the veneer will cause a compressive stress in the veneer and a tensile stress in
the back-up assembly. The level of stress is a function of the rigidity of the tie, the distance
over which the tie is spanning, and the amount of movement to be accommodated.

For cavity walls higher than 8,000 mm, the air space should be increased to 35 mm
minimum. Where steel studs are used as the backup for veneered walls, placing the shear
connectors at 400 mm centres in the horizontal direction will reduce the differential
movement induced tensile stress within the studs.
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