
Example 4.1 Selection of Frame Type and Eave Height Select the basic frame type
and eave height for an industrial facility, approximately 80 ft by 250 ft in plan, without cranes.
The building will have a roof pitch of 1:12 and has to resist a 30-psf roof snow load. Several pieces
of equipment measuring 30 by 30 ft by 12 ft high must fit anywhere within the building.

Solution A metal building system with single-span rigid frame offers the best solution,
because:
● The span of 80 ft is within the optimum range of this system.
● Tapered columns are acceptable.
● The eave height will be between 10 and 24 ft.
● This system provides the maximum planning flexibility for equipment placement.

Refer to Fig. 4.10; look in the column for 30-psf live load (snow, really), and in the row for 80-ft
width. The first clear height under the knee, the distance G, that exceeds 12 ft corresponds to an eave
height of 16 ft. However, the clearance provided with this eave height would be too small—only 6
in. Plus, the data in the table represent only a single manufacturer, and others may provide framing
deeper than shown. A conservative choice would be to move to the next eave height—20 ft.

4.11 ENDWALL FRAMING

The foregoing discussion has dealt only with interior frames. What about the endwall framing?
While each manufacturer has a slightly different approach and details of endwall framing, the basic
design is essentially the same. The function of endwall framing is to resist all loads applied to the
building’s endwalls and to support wall girts. In buildings with expandable endwalls, a regular inte-
rior frame is provided at the top of the walls. This frame resists all vertical loads as well as the lat-
eral loads applied to the sidewalls, and the endwall framing is needed only to support wall girts. In
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FIGURE 4.20 Typical column flange brace. (VP Buildings.)
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buildings where endwalls are not expandable, the endwall framing also supports vertical loads and
contains wall cross-bracing (or fixed-base wind posts).

Endwall framing consists of columns (posts), roof beams, and corner posts, all with base plates and
other accessories. Endwall columns are frequently made of either single or double cold-formed chan-
nels with a metal thickness of at least 14 gage, as shown in Figs. 4.2, 4.5, and 4.22. Alternatively, end-
wall columns may be made of hot-rolled or built-up wide-flange sections. End rafters are usually made
of cold-formed channels unless a regular rigid frame is used for future expansion. The rafters are
designed as simple-span members and spliced at each column; a reinforcing channel may be needed at
each splice (Fig. 4.22).
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FIGURE 4.21 Typical square-foot cost of pre-engineered buildings. (From Means Building Construction Cost Data
1995. Copyright R. S. Means Co., Inc., Kingston, MA, 800-334-3509. All rights reserved.)
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