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Bracing narrow walls beside large openings

With the advent of the new international building codes come changes with which all of us
have to deal. Among the key things are more stringent bracing requirements for walls.

Putting windows from corner to corner on an addition is not unusual. But you must remember
to provide solid wall space on either side of these large areas of glass to provide lateral
stability for the structure against wind and seismic forces.

The code says you should have a 4-foot-wide braced wall panel on each corner of the
structure and every 25 feet down the length of the wall. It would be ideal if designers
provided these panels at each corner in their plans, but it just does not happen. When
additions are designed, the walls often are not wide enough to allow for 8 feet of solid braced
panels as well as the windows the homeowner wants. You end up with narrow walls beside
large expanses of glass.

Testing and experience have demonstrated that narrow wall panels do not provide the lateral
resistance needed in many cases to resist the lateral loads imposed on a structure. The code
has an alternate bracing provision that allows you to reduce those 4-foot braced wall panels
to 32 inches if you do certain things with your nailing pattern and anchor these narrow wall
sections in a prescribed manner.

However, there still are designs that place walls less than 32 inches wide beside large
openings. Let's look at how to deal with walls that are only 24 inches wide or even 16 inches
wide.

The first thing to understand is that lateral forces on a building create loads that cause the
building to want to slide off its foundation. This sliding force, called base shear, is resisted by
the anchor bolts. So if the building can't slide, the next thing lateral forces do is rack the
walls. Proper bracing resists this racking process. If you make the walls stiff enough to
reduce the racking potential, you end up with another problem called overturning. Studies
have shown that narrow wall panels provide little racking resistance unless all the edges are
nailed at a very close nailing schedule. Then you end up with very high overturning forces
(Figure 1).



Hold-down anchors resist overturning forces by attaching the framing to the foundation. But
headers also can provide a great deal of resistance to these forces. When the header ends
at the edge of the window or door opening in the case of garage doors, the overturning
forces need only to bend the double top plate to rotate the narrow braced panel besides the
opening. However, if the header is run all the way into each corner (Figure 2), with double
king studs on each end and double trimmers on each side of the window or door opening,
structural panels running plate to plate on these narrow walls can tie the wall and header
together as one. Now the overturning forces in the narrow wall panel must bend the header
for the panel to rotate and overturn. This is not likely given the depth of the header. In high-
seismic and high-wind areas, hold-downs on both ends of each panel are still necessary. In
other areas, a single hold-down on each end of the wall line should be sufficient.

If you find yourself dealing with walls less than 16 inches wide, consult an engineer to
determine the bracing and hold-down requirements for your situation.

For those faced with walls only 16 to 24 inches wide on either side of large windows or
doors, remember to do the following and you will have a wall that can work and still meet the
intent of the code:

1) Place the header where the load is, under the double top plate. Fill in below the header to
the top of the opening if necessary.

2) Run the header all the way into the corner with double king studs on each end and double
trimmers on each side of the window or door opening.

3) Apply a minimum of a 3/8-inch structural panel continuously from the bottom plate to the
top plate and nail the edges to both double king studs and both double trimmers at 3 inches
on center. Nail the edges at the bottom and top plates at 3 inches on center also. Finally, nail
the field of the header at 3 inches on center both horizontally and vertically.

4) Strap the header to the double trimmer on the inside wall to reduce potential hinge effect,
especially in high-wind and high-seismic areas.

5) Use hold-downs on both ends of each panel in high-wind and high-seismic areas; in other
areas, one hold-down on each end of the wall line should be sufficient. Remember that
anchor bolts still are required in addition to the hold-downs.
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Improper nailing of joist hangers

Many builders and remodelers use joist hanger nails to support the hangers they use to carry
joists or even beams. This seems logical because they are called joist hanger nails. The truth
is, these nails are designed to hold the joist in the hanger, not to support the hanger. That's
why they are only 1 1/2 inches long. You don't want them going through the joist and coming
out the other side.

Two things affect the nail's ability to support the hanger: its shear strength and its withdrawal
resistance. A joist hanger nail is a short 10d nail, so it has shear strength. On the other hand,
being only 1 1/2 inches long, it does not have the withdrawal resistance that a 3-inch-long
10d common nail has. So single hangers need a minimum of 10d common nails into the
header or beam supporting the hanger. Double hangers should be supported by a minimum
of 16d common nails (Figure 3). For remodelers using 16d sinkers, they are equivalent to a
10d common nail. Therefore, they can be used to support single hangers but not double
hangers.

Occasionally, joist hanger nails can be used to support hangers carrying lighter loads. A
single joist hanger supported by joist hanger nails can carry only 77% of its intended
capacity. When it comes to double hangers, you are down to just 64% of the hanger's
capacity if you use joist hanger nails to support the hanger.

Some hangers have the required supporting nail size stamped on the hanger. Look for it. But
if you don't find the size on the hanger, remember that 10d common nails support single
hangers, and 16d common nails support double hangers. Joist hanger nails hold the joist in
the hanger. Check with the manufacturer for specific information about various hanger
installation requirements.

Also watch the type of face-mounted hangers you get from your supplier. Many of what we
call double shear hangers is sold. These hangers can be distinguished from regular face-
mounted hangers by the dome or tab sticking out from the side of the hanger. Double shear
hangers require face-nailing into the supporting member as well as toe-nailing through these
domes or tabs. The toe nails are installed into the joist and header, distributing the load
through two points on each nail for greater strength, thus the term double shear. Obviously,
joist hanger nails cannot be used in these type hangers. Common nails must be used to
support double shear hangers.

When it comes to supporting wood I-joists, the hanger must support the bottom and top
flanges. If the hanger is not long enough to support at least 3/8 inch of the top flange, then a
web stiffener is required. For face-mounted hangers up to 2 inches wide, 10d common nails
usually are required to support the hanger. Hangers more than 2 inches wide usually require
16d common nails to support the hangers. Top-mounted hangers usually require 10d
common nails to support the hanger. Always check with the hanger manufacturer for proper
nailing applications depending on the style of hanger.



Figire 3: Dimihle shear joist hanger connection
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Cantilevered joists

When it comes to cantilevers, I'm sure everyone has heard the rule of thumb "one out to two
in." This applies to cantilevers in nonbearing applications only. For example, you could have
a bay window sitting on the end of a 2-foot cantilever, and this would be considered
nonbearing because typically a header is back at the main wall line to support any loads from
above. Therefore, you could cantilever out 2 feet for the bay window, and as long as you
come back in 4 feet, the rule of thumb applies.

So how far can you cantilever joists and put a bearing wall on the end of the cantilever
without engineering the joists? Loads transfer at a 45-degree angle through whatever is
supporting them. Therefore, if 2x10 joists, which are actually 9 1/4 inches deep, support a
bearing wall 9 1/4 inches from the support underneath, the loads will transfer at a 45-degree
angle back to that support, and no engineering is required. So the answer is the depth of the
joist from the support. Cantilevers beyond this distance need to be engineered. You also
should remember that 2x10 floor joists that are No. 2 grade Douglas fir or southern pine can
cantilever 2 feet supporting a roof load only, and they will work. The same is true for wood I-
joists. They also can cantilever 2 feet as long as they are supporting a roof load only.



Toe-bearing rafters

One of the last things done on an addition is framing the roof. To tie a new roof into an
existing roof line, rafters often bear on the toe rather than the heel of the seat cut or are
notched too deeply over the top plate (Figure 4). These situations weaken the rafter at the
bearing point and can split the rafter. Always try to bear the rafter on the heel of the seat cut.
This does two things. It means the full depth of the rafter is bearing on the top plate, so you
don't have to worry about the rafter's splitting. It also means you can get more insulation over
the top of the outside wall, providing much better energy efficiency.

In some cases, providing full bearing at the heel cut might require lowering the exterior wall a
few inches. The height of the wall can be determined from the plans and double-checked in
the field. However, instead of lowering the wall, the rafters frequently are notched. If rafters
are notched too deeply over the top plate (kind of a reverse bird's-mouth) they could split at
the inside edge of the top plate because of shear stresses caused by the flexing of the rafters
under load. Joist hangers can be used in this case to support the heel of the rafters,
eliminating the problem. Simply attach the hanger to the double top plate and set the heel of
the rafter in the hanger. Remember, top flange hangers are made that also work well in these
cases.

Figure 4: Heel and toe
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Taper-cutting beams

You need to watch the taper-cutting of beams or joists closely (Figure 5). Usually this
becomes a problem for ceiling joists under low-slope roofs or when you use a beam as an
upset header. You might not have enough height above the plate line at the perimeter of the
building to allow for proper depth at the bearing point. You do not want to see the beam or
joist cut to a point where it bears on the top plate. Doing this means you don't have enough
cross section at the end of that beam to support the load it's required to carry.

If the cross section at the end of a beam is too small, shear can become a problem. This
would require getting the beam engineered. To increase the depth at the bearing point, you
might want to set the beam down into a beam pocket. The length of the taper cut can be up
to three times the depth of the member, so the length of the taper cut usually isn't a problem.

Figure 5: Taper-cutting horizontal members
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Supporting hip and valley rafters

Think of hip and valley rafters as beams that hold up the roof. Beams, of course, must be
supported at both ends. Therefore, hips and valleys must be supported by the exterior wall
(the bottom end) and at the ridge (the top end). Pay attention - "At the ridge," not "by the
ridge", and there is a big difference. Depending on the length of the hip or valley rafter, you
also might need an intermediate support.

First, be sure you have good bearing for your hip and valley rafters on the top plate of the
outside wall. These rafters must sit directly on the wall for bearing purposes. Be sure there
are studs directly beneath them. Unfortunately, valley rafters sometimes end up being toe-
nailed to another rafter near the outside wall but not extended far enough to bear on that
wall. This means just a few nails must support the entire load imposed on the valley rafter.
Nails alone are not supposed to carry loads. Framing members should support other framing
members, i.e., rafter to studs, studs to joists, joists to the foundation.

The bottom end of both hip and valley rafters must sit on the exterior wall, and the seat cut
should bear as close to the heel as possible. This is hard to do with hips and valleys, so
sometimes you need to double or even triple these members to provide more bearing area at
the supporting wall.

If you use engineered wood products for hip and valley rafters, remember that they are not to
be taper-cut or notched on the tension side of the member. They must bear fully on the heel
cut or be checked for shear by an engineer.

At the top, which is at the ridge line, the ends of hip and valley rafters must be supported by
legs down to a bearing wall or beam. The end of the ridge also might need to be supported
depending on the roof design. If these legs are 8 feet or longer, they need to be T-shaped so
they don't buckle under load. These legs are extremely critical when the main roof frames
down onto a smaller dormer. It's always better if you can frame the dormer over the main
roof. This, of course, requires a header to support the main roof framing.

Finally, if the hip or valley rafter is very long, it might require intermediate support. Be sure
this support is placed above the midpoint of the rafter span. Placing it too low can cause the
heel of the hip or valley rafter to raise off the wall plate under loading conditions.



