
takes place in a mill, molten steel is taken from an electric arc furnace and poured into
a continuous casting system where the steel solidifies but is never allowed to cool
completely. The hot steel passes through a series of rollers that squeeze the material
into the desired cross-sectional shape. Rolling the steel while it is still hot allows it
to be deformed with no resulting loss in ductility, as would be the case with cold-
working. During the rolling process, the member increases in length and is cut to stan-
dard lengths, usually a maximum of 65 to 75 feet, which are subsequently cut (in a
fabricating shop) to the lengths required for a particular structure.

Cross sections of some of the more commonly used hot-rolled shapes are shown in
Figure 1.6. The dimensions and designations of the standard available shapes are defined
in the ASTM standards (ASTM, 2010b). The W-shape, also called a wide-flange shape,
consists of two parallel flanges separated by a single web. The orientation of these ele-
ments is such that the cross section has two axes of symmetry. A typical designation
would be “W18 × 50,” where W indicates the type of shape, 18 is the nominal depth par-
allel to the web, and 50 is the weight in pounds per foot of length. The nominal depth is
the approximate depth expressed in whole inches. For some of the lighter shapes, it is
equal to the depth to the nearest inch, but this is not a general rule for the W-shapes. All
of the W-shapes of a given nominal size can be grouped into families that have the same
depth from inside-of-flange to inside-of-flange but with different flange thicknesses.
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The American Standard, or S-shape, is similar to the W-shape in having two par-
allel flanges, a single web, and two axes of symmetry. The difference is in the pro-
portions: The flanges of the W are wider in relation to the web than are the flanges of
the S. In addition, the outside and inside faces of the flanges of the W-shape are par-
allel, whereas the inside faces of the flanges of the S-shape slope with respect to the
outside faces. An example of the designation of an S-shape is “S18 × 70,” with the S
indicating the type of shape, and the two numbers giving the depth in inches and the
weight in pounds per foot. This shape was formerly called an I-beam.

The angle shapes are available in either equal-leg or unequal-leg versions. A typi-
cal designation would be “L6 × 6 × 3⁄4” or “L6 × 4 × 5⁄8.” The three numbers are the
lengths of each of the two legs as measured from the corner, or heel, to the toe at the
other end of the leg, and the thickness, which is the same for both legs. In the case of
the unequal-leg angle, the longer leg dimension is always given first. Although this
designation provides all of the dimensions, it does not provide the weight per foot.

The American Standard Channel, or C-shape, has two flanges and a web, with
only one axis of symmetry; it carries a designation such as “C9 × 20.” This notation is
similar to that for W- and S-shapes, with the first number giving the total depth in inches
parallel to the web and the second number the weight in pounds per linear foot. For the
channel, however, the depth is exact rather than nominal. The inside faces of the flanges
are sloping, just as with the American Standard shape. Miscellaneous Channels—for
example, the MC10 × 25—are similar to American Standard Channels.

The Structural Tee is produced by splitting an I-shaped member at middepth. This
shape is sometimes referred to as a split-tee. The prefix of the designation is either
WT, ST, or MT, depending on which shape is the “parent.” For example, a WT18 ×
105 has a nominal depth of 18 inches and a weight of 105 pounds per foot, and is cut
from a W36 × 210. Similarly, an ST10 × 33 is cut from an S20 × 66, and an MT5 × 4
is cut from an M10 × 8. The “M” is for “miscellaneous.” The M-shape has two par-
allel flanges and a web, but it does not fit exactly into either the W or S categories.
The HP shape, used for bearing piles, has parallel flange surfaces, approximately the
same width and depth, and equal flange and web thicknesses. HP-shapes are desig-
nated in the same manner as the W-shape; for example, HP14 × 117.

Other frequently used cross-sectional shapes are shown in Figure 1.7. Bars can
have circular, square, or rectangular cross sections. If the width of a rectangular shape
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