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TENSION MEMBERS IN ROOF TRUSSES

Many of the tension members that structural engineers design are components of
trusses. For this reason, some general discussion of roof trusses is in order. A more
comprehensive treatment of the subject is given by Lothars (1972).

When trusses are used in buildings, they usually function as the main supporting
elements of roof systems where long spans are required. They are used when the cost and
weight of a beam would be prohibitive. (A truss may be thought of as a deep beam with
much of the web removed.) Roof trusses are often used in industrial or mill buildings,
although construction of this type has largely given way to rigid frames. Typical roof
construction with trusses supported by load-bearing walls is illustrated in Figure 3.28. In
this type of construction, one end of the connection of the truss to the walls usually can
be considered as pinned and the other as roller-supported. Thus the truss can be analyzed
as an externally statically determinate structure. The supporting walls can be reinforced
concrete, concrete block, brick, or a combination of these materials.

Roof trusses normally are spaced uniformly along the length of the building and
are tied together by longitudinal beams called purlins and by X-bracing. The primary
function of the purlins is to transfer loads to the top chord of the truss, but they can
also act as part of the bracing system. Bracing is usually provided in the planes of both
the top and bottom chords, but it is not required in every bay because lateral forces
can be transferred from one braced bay to the other through the purlins.

Ideally, purlins are located at the truss joints so that the truss can be treated as a
pin-connected structure loaded only at the joints. Sometimes, however, the roof deck
cannot span the distance between joints, and intermediate purlins may be needed. In
such cases, top chord members will be subjected to significant bending as well as
axial compression and must be designed as beam—columns (Chapter 6).

Sag rods are tension members used to provide lateral support for the purlins. Most
of the loads applied to the purlins are vertical, so there will be a component parallel to a
sloping roof, which will cause the purlin to bend (sag) in that direction (Figure 3.29).

Sag rods can be located at the midpoint, the third points, or at more frequent
intervals along the purlins, depending on the amount of support needed. The interval
is a function of the truss spacing, the slope of the top chord, the resistance of the purlin
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to this type of bending (most shapes used for purlins are very weak in this respect),
and the amount of support furnished by the roofing. If a metal deck is used, it will usu-
ally be rigidly attached to the purlins, and sag rods may not be needed. Sometimes,
however, the weight of the purlin itself is enough to cause problems, and sag rods may
be needed to provide support during construction before the deck is in place.

If sag rods are used, they are designed to support the component of roof loads
parallel to the roof. Each segment between purlins is assumed to support everything
below it; thus the top rod is designed for the load on the roof area tributary to the rod,
from the heel of the truss to the peak, as shown in Figure 3.30. Although the force will
be different in each segment of rod, the usual practice is to use one size throughout.
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