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Exterior walls of metal studs and gypsum board are ga1n1ng 
popularity for use as infill walls in frame construction of industrial, 
conunercial and high-rise residential buildings. While many of the 
practices followed in this type of construction are based on the 
traditional wood-frame construction, the metal wall as an infill panel 
for frame structures must be designed and built to resist the lateral 
loads imposed by wind, must resist rain penetration, and. must serve as 
a member to which thermal insulation is applied. 

One of several constructions .of this type, introduced in western 
Canada several years ago, consists of nominal 4 in. (100 mm) metal 
studs faced on both sides with gypsum board, with an additional 
covering of light metal on the outside to provide protection from the 
weather. A polyethylene vapour barrier incorporated in the wall serves 
as an air barrier, and special attention is given to the sealing of 
joints at the floor, ceiling and interior partition wall intersections 
to produce a relatively airtight assembly. This ·construction, however, 
suffers from poor thermal performance because of the high conductivity 
of the metal studs and the horizontal channel sections supporting them. 
The result, in addition to heat loss, is dust marking and the 
possibility of condensation on the interior surface of the wall. 

1 Measurements of the surface temperature of metal stud walls have 
confirmed that the temperature over the framing members is substantially 
lower than elsewhere on the interior surface under cold outside 
conditions. Low surface temperature was also noted in the vicinity of 
electrical outlet boxes. Open joints between the concrete panels that 
clad this particular stud wall appeared to affect its thermal 
performance by allowing the air to circulate in the cavity between the 
panels and the stud wall. 

The problem of high heat loss through the concrete floor slabs that 
are projected through walls to serve as balconies is not solved by metal 
stud construction, but in the absence of balconies the construction can 
permit the thermal protection of the edge of floor slabs. This may be 
done by cantilevering outward the metal framework beyond the edge of the 
slab to allow the insertion of rigid insulation between the frame and 
the slab's edge. 

Thermal bridging at the slab edge is a major problem when precast 
concrete cladding is used with a metal-stud wall infill panel because 
the heavy weight of the cladding requires substantial support, which is 
usually obtained by using the floor slab as a direct shoulder. 
Accordingly there is no means to reduce the heat transfer through this 
portion of the wall, although detailing for air tightness is relatively 
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Any openings in the interior cladding of a metal stud wall, such 
as those involving services carried in the stud space, should be sealed 
because moist air will leak into the insulated space, condense on the 
sheathing, and lead to the eventual deterioration and loss of strength 
of the sheathing material. 

The application of an exterior coating to the outer sheet of 
gypsum board, to act as its weather protection, has not been successful, 
as revealed in a number of buildings in which the gypsum board has 
deteriorated. It appears that the separation of the outer gypsum board 
sheathing from the exterior cladding, with the cavity between them vented, 
is good practice for this type of construction. 

Observations of installations of metal-stud infill walls have shown 
that cracks frequently occur in the interior gypsum board. The cracking 
has been attributed mainly to deflections of the floor slab. 

One approach to the design of a metal stud wall supported on a 
concrete foundation is given in Figure 12. In this case the stud wall 
is protected by brick veneer, supported on a steel angle attached to a 
cast-in-place anchor. The insulation is applied to the exterior of the 
metal framed wall as well as to the foundation wall. The air leakage 
barrier of the wall is applied to the exterior side of the metai stud 
wall and is extended down the concrete frame with flexible connections 
at appropriate locations. In this way services may be installed within 
the metal stud wall without violating the integrity of the air barrier. 

Details of the metal stud walls above and below a floor slab are 
shown in Figure 13, where the outer gypsum board has been carried down 
over the edge Qf the floor slab. The vertical metal studs, shortened 
by an amount equal to the anticipated maximum deflection of the floor 
slab, move within the ceiling channel, or they may be covered with a 
nesting channel that moves within the one fastened to the underside of 
the floor slab. This allowance for movement is necessary to prevent 
the interior cladding from cracking under the deflection of the frame. 
A flexible joint or a sliding cover strip should be provided at the top 
and bottom edges of the gypsum board, which should not be fastened 
directly to the lower channel. 

In the design shown in Figure 14 the exterior sheathing need not 
be extended over the edge of the floor slab because a mastic is being 
used to provide a flexible seal between the interior gypsum board and 
the floor. While this arrangement should provide satisfactory service 
if the installation is carefully done, it would probably be better to 
employ a membrane at the joint to provide air tightness and flexibility. 

In steel frame structures it must be ensured that the exterior 
sheet of gypsum board covers the outside of the structural members to 
provide the basic air flow barrier. Allowance must be made for deflection 
of the spandrel beams and floor slabs by using appropriately shortened 
studs and ·sliding connections. Mastic caulking and adhesive can be 
used to apply the insulation to the exterior sheathing and a suitable 
flexible membrane such as butyl rubber should be employed at critical 
locations to allow for differential movement. 
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In the detail shown in Figure 15 a hollow structural section is 
used to frame the window opening, while the remainder of the infill 
wall is built with metal studs and channel sections. A flexible 
flashing installed over the lintel supporting the masonry serves as 
a soffit closure to screen the insulation. 

A plan section at a column and window is shown in Figure 16, in 
which the line of air resistance is brought inward to the inner face 
of the window where a suitable gasket and sealant is applied. 

A means of applying exterior sheathing at the roof/wall junction 
of a steel frame building is shown in Figure 17. Short studs with 
sliding joints are used to handle deflection of the spandrel beam, 
while a flexible membrane secured at the exterior sheathing accommodates 
any differential movements, thus maintaining the joint airtight at the 
location. 

In conclusion, the detailing of exterior steel-stud wall design 
must be closely coordinated with the structural design. Where possible 
and practicable steel-stud exterior walls should be insulated on the 
outside surface. The air barrier should be applied on the outside of 
the steel stud but on the warm side of the insulation to provide a 
service space for electrical and other mechanical services that will not 
break the air barrier. As with any other assembly, air barriers require 
control joints of good quality to ensure that they will work properly 
and have a long service life. 
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