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Purlin Bracing System for Metal Building Roof

BACKGROUND OF THE INVENTION

[0001] This invention relates to a purlin bracing system for a metal building roof.

[0002] Many modern metal buildings have roof panels which are supported by purlins
running parallel to the roof ridge across structural beams typically defining bays. Fig. 1is a
diagram of a typical arrangement, looking along the ridge plane “R”. The purlins “P” and the
eave struts “E” have high bending stiffness in the vertical direction, less stiffness horizontally.
In most instances, the purlins have to be braced horizontally at intervals. Determination of

the proper bracing interval is a matter of ordinary skill not forming part of this invention.

[0003] Purlins, like other long, slender structural members loaded in bending on their “stiff”
axis, want to deflect laterally and twist toward a less stiff axis. Bracing must be applied at
proper intervals to prevent this mode of failure. The bracing interval can be calculated from a
number of parameters, including the moment of inertia on the stiff axis, the moment on the
less stiff axis, the modulus of elasticity, the distribution and magnitude of the design load,
and the nature of the constraints at each end of the structural member. In practice, builders

follow bracing tables which are determined mathematically or empirically.

[0004] Various purlin brace designs have been proposed and used. Some are bolted in
position between the purlins; others have tabs which are inserted through slots in the purlin

and then are bent over to retain the brace. A good example is Parsons’ patent 3,092,221.

[0005] One method which has been long used to brace purlins is to install pairs of structural
angle members between the purlins. Figure 2 shows a conventional (“prior art”) purlin brace
arrangement in which a pair of structural angle members, having tabs at their ends, were

installed between purlins by inserting their tabs through pre-formed slots in the purlins’ webs.

The tabs were then bent down to lock the parts together.




WO 2008/144663 PCT/US2008/064142

[0006] The prior designs required the use of tools of some sort. It would be an improvement
to have purlin braces which could be installed quickly without tools and without specialized
fasteners, and yet would remain securely in position between the purlins once they were

installed.

SUMMARY OF THE INVENTION

[0007] An object of the invention is to improve the stability of roofs by improving the lateral

bracing between purlins.

[0008] Another object is to simplify the construction of metal roofs by reducing the effort

and tools required to brace the purlins.

[0009] A further object is to reduce the number of parts needed to construct a metal building

roof.

[0010] These and other objects are attained by a purlin bracing system for metal building

roofs as described below.

[0011] The present invention simplifies brace installation, reduces the number of parts
required for construction, and makes it possible to remove or replace a brace, again without

tools.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In the accompanying drawings,

Figure 1 is a diagrammatic sectional view of an array of purlins forming a double-slope
ridged roof;

Figure 2 shows a prior art purlin bracing arrangement; and

Figure 3 is a perspective view showing portions of a pair of purlins, and a purlin brace being
installed between the purlins;

Figures 4 - 7 show sequential steps of braces being installed on either side of a purlin;
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Figure 8 is a perspective view showing bracing installed between the purlins running on
either side of the roof ridge line;

Figure 9 shows a double-brace construction otherwise like Figure 3;

Figure 10 shows a modified form of the purlin braces; and

Figures 11 and 12 show purlin braces for use at the eaves.
DESCRIPTION OF THE PREFERRED EMBODIMENT

[0013] A purlin brace embodying the invention is shown in Figure 3. Two Z-section purlins
10, 12 are shown, at a point in their span between supported ends not shown. Each purlin has
a central web 14 interconnecting upper and lower flanges 16, 18. Pairs of slots 20 are
punched out of the web at predetermined intervals. The slots have an enlarged central portion
24 so that either the tabs 32 of the purlin braces 30, or the threaded rods 62 of eave braces 50
(see Figs. 11 - 12) having threaded rod connections, can be inserted through the slots as an

alternative.

[0014] The brace 30 itself is a structural steel channel member having a central web 31.
The tabs 32 at one end of the brace are extensions of the upper and lower flanges 33, 34

which remain after an end portion of the web has been removed.

[0015] Figures 4 - 7 illustrate the assembly procedure. First (Fig. 4), the tabs 32 of a brace
30 are passed through corresponding slots 20 in a purlin “P” so that they protrude on the other
side of the purlin, as shown in Fig. 5. Then the square-cut end 35 of another brace 30’ is
placed over the tabs, the holes 36, 38 are aligned (Fig. 6), and a headed pin 40 is dropped
through the holes to secure both braces to the purlin (Fig. 7). This procedure is repeated at
each of the brace locations, except that special braces described below are used at the eaves.
All the purlin braces are installed without tools. No retainers are needed, gravity being

sufficient to keep the pins in place, although retainers might optionally be used.

[0016] An advantage of this invention is that, by securely interconnecting the braces at both

their top and the bottom flanges, the braces not only maintain the spacing between the purlins,
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but also prevent them from twisting. Best results are obtained if the height of the brace is
substantial with respect to the height of the purlin, preferably at least half the height of the

purlin.

[0017] At the roof ridge “R” (Figure 8), the orientation of the purlins typically reverses, and
there is an angle between the purlins as well, since their webs are actually perpendicular to
the respective sloping roof surfaces on either side of the ridge. A special channel ridge brace
assembly 42 is provided to accommodate the reversal and the angular change. The assembly
comprises a pair of identical parts 44, 45 whose webs are cut, at their tabbed ends, at a
predetermined angle corresponding to the design roof slope. The tabs 32 are inserted through
slots in the purlins on either side of the ridge, and the square ends of the parts are connected
to one another by inserting a pair of pins 40 through holes 41 which are pre-formed in the

upper and lower flanges of the parts.

[0018] Figure 9 shows another variation, where more bracing is desired. In this situation,
closely spaced pairs of braces are inserted between neighboring purlins. Otherwise, the

designs are the same.

[0019] Figure 10 shows a variation of the invention in which the purlin braces are not
channel members having two flanges, but rather are paired angle members 30, each having a
vertical flange 31° and a single horizontal flange 34°. As with the channel members
described above, a tab 32 is produced by removing part of the vertical flange at one end of the
brace; the protruding end of the horizontal flange then serves as the tab which is inserted
through one of the slots 20 in the purlin. The square-cut end 35’ of a second brace is then
laid over the tab and a pin 40 is dropped through the aligned holes. Two short pins could be
used in place of the long pin illustrated, if desired. As this embodiment illustrates, the

invention in its broadest sense may be used with braces having various cross-sectional shapes.

[0020] Figures 11 and 12 show braces for use at the eaves. Each brace is a structural
member 52 whose central web is turned down at the end to form a tab 56 through which

fasteners such as screw bolts (not shown) can be inserted to secure the brace to the eave strut
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60. The illustrated brace has a C-section. The threaded rod 62 extending from the opposite
end of the eave strut is passed through the enlarged central portion 24 (see Fig. 2) of a purlin
slot after a first nut 63 has been installed on it. A second nut 64 is then applied and tightened
against the first. The nuts can be turned in or out to adjust the exact position of the eave strut
relative to the outer wall of the building. Because the eave braces are installed in vertically

spaced pairs, the angularity of the eave strut can be adjusted as well.

[0021] Since the invention is subject to modifications and variations, it is intended that the
foregoing description and the accompanying drawings shall be interpreted as only illustrative

of the invention defined by the following claims.
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I claim:

1. In a metal building roof comprising a plurality of substantially parallel purlins extending in
a first direction, the purlins having a center web and being supported at intervals by structural
building frame members, and a plurality of braces extending in a second direction,
substantially perpendicular to the first direction, between neighboring purlins to prevent
lateral deflection and twisting of the purlins under load, the improvement wherein

at least some of said braces are channel members having a central web and upper and
lower flanges, the flanges extending lengthwise beyond the central web at a first end of the
brace to form a pair of protruding tabs,

the purlins have pairs of slots at intervals so that the tabs of a brace can be inserted
through a pair of the slots and protrude on the other side of the purlin,

the brace has holes in its tabs at its first end, and holes in its upper and lower flanges
at its second end, the holes of the tabs and the holes of the flanges being disposed so that they
are aligned when the respective members are abutted firmly against the purlin web on
opposite sides thereof,

whereby the tabs of one brace may be inserted through the slots in the purlin web
from one side of the and another brace may be applied from the opposite side so as to overlap
the tabs, and

a plurality of pins, each of which may be inserted through the aligned holes of the first

and second braces to interconnect them astride the purlin.

2. The roof of claim 1, wherein each of the purlins is substantially a Z-section member

having a central web extending substantially perpendicular to the surface of the roof.

3. The roof of claim 1, wherein each pair of slots is spaced widthwise of the purlin web so
that the braces are oriented, when installed, with their central webs substantially parallel to

the roof surface.

4. The roof of claim 1, wherein the height of the brace is at least half the height of the purlin.
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5. A lateral bracing system for a roof having an array of substantially parallel purlins, said
System comprising

a plurality of braces and

a plurality of pins for interconnecting said braces,

each of said braces being a channel member having upper and lower flanges
connected by a central web, a portion of said web at one end of each brace being removed
so that the ends of the upper and lower flanges at that end of the member form a pair of tabs,
said tabs at one end of the brace and said upper and lower flanges at the other end of the brace

having aligned holes through which said pins are passed to secure the braces together.

6. A method of laterally bracing an array of parallel purlins in a roof construction, said
method comprising steps of

forming pairs of apertures in said purlins at intervals,

forming a brace from a channel member having upper and lower flanges connected
by a central web by removing a portion of said web at one end of the member so that the ends
of the upper and lower flanges at that end of the member form a pair of tabs,

forming holes in said tabs and in the upper and lower flanges at the other end of the
member,

inserting said tabs from one side of the purlin through a respective pair of holes in the
purlin so that the tabs extend to the other side of the purlin,

overlapping said tabs with the upper and lower flanges of the untabbed end of a
second similar brace, and then

placing a heading pin through aligned holes in said tabs and flanges to secure the two

braces together astride the purlin.

7. In a metal building roof comprising a plurality of substantially parallel purlins extending
in a first direction, the purlins being supported at intervals by structural building frame
members, and a plurality of braces extending in a second direction, substantially
perpendicular to the first direction, between neighboring purlins to prevent lateral deflection
and twisting of the purlins under load, the improvement wherein

each said brace has a tab at one end thereof,

the purlins have at intervals slots sized to receive said tab, so that the tab of a brace

7
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can be inserted through one of the slots and protrude on the other side of the purlin,

the brace has a hole in said tab, and a hole in its second end, the hole in the tab and the
hole in the second end being disposed so that they are aligned when the respective members
are abutted firmly against the purlin web on opposite sides thereof, whereby the tab of one
brace may be inserted through the purlin from one side and another brace may be applied
from the opposite side so as to overlap the tab, and further comprising

a pin which may be inserted through the aligned holes of the first and second braces to

interconnect said braces.
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