
STANDARD CROSS-SECTIONAL SHAPES

In the design process, one of the objectives is 
the selection of the appropriate cross sections 
for the individual members of the structure being 
designed. Most often, this selection will entail 
choosing a standard cross-sectional shape that 
is widely available rather than requiring the 
fabrication of a shape with unique dimensions 
and properties. 

Cross sections of some
of the more commonly
used STANDARD 

CROSS-SECTIONAL 

SHAPES are shown 
in the figure 



W-shape, also called a 
wide-flange shape
A typical designation
would be W18x50, where W
indicates the type of shape, 
18 is the nominal depth 
parallel to the web, and 50
is the weight in pounds per 
foot of length.
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The American Standard, 
or S-shape, is similar to  the W-shape. The 
difference  is the flanges of the W are 
wider in relation to the web  than are the 
flanges of the S. 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. 
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The angle shapes are available 
in either equal-leg or unequal-leg
versions. A typical designation 
would be “L6 × 6 × 3⁄4” or 
“L6 × 4 × 5⁄8.” The three numbers
are the lengths of each of the two 
legs 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. 
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The American Standard Channel, or 
C-shape, has two flanges and a 
web. It carries a designation such 
as “C9 × 20.” The first number 
giving the total depth in inches
and the second number the weight 
in pounds per linear foot. For the
channel, however, the depth is 
exact rather than nominal. 
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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, or ST, 
depending on which shape is the 
“parent.”

For example,
a WT 22×115 
has a nominal depth 
of 22 inches and 
a weight of 
115 pounds per foot,
and is cut from 
a W 44x230. 



Other frequently used cross-
sectional shapes are shown 
in the figure. The shapes 
are categorized as round 
HSS, and square and 
rectangular HSS. The 
designation HSS is for 
“Hollow Structural Sections”.
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Round HSS are designated by outer 
diameter and wall thickness, expressed to 
three decimal places; for example, HSS 
8.625 × 0.250. Square and rectangular 
HSS are designated by nominal outside 
dimensions and wall thickness, expressed 
in rational numbers; for example, HSS 7 ×
5 × 3⁄8. 



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 designated in the 
same manner as the W-shape; 
for example, HP18 × 204.

Specifications, Loads,
and Methods of Design

The design of structures is controlled by 
building codes and design specifications. 

These codes and specifications, which are 
actually laws or ordinances, specify 

minimum design loads, design stresses, 
construction types, material quality, and 

other factors.



LOADS

Perhaps the most important and most difficult 
task faced by the structural engineer is the 

accurate estimation of the loads that may be 
applied to a structure during its life. In general, 
loads are classified according to their character 
and duration of application. As such, they are 

said to be dead loads, live loads, and 
environmental loads. 

If there is an absence of a code, 
the design loads shall be those 
provided in a publication of the 
American Society of Civil 
Engineers entitled Minimum Design 
Loads for Buildings and Other 
Structures. This publication is 
commonly referred to as ASCE 7



Dead loads are loads of 
constant  magnitude that 
remain in one position. They
consist of the structures own
weight and other  loads that are 

permanently attached
to the structure. 

DEAD LOADS

LIVE LOADS

Live loads are loads that may change in 
position and magnitude. They are caused when 
a structure is occupied, used, and maintained. 
Live loads that move under their own power, 
such as trucks, people, and cranes, are said to 
be moving loads. Those loads that may be 
moved are movable loads, such as furniture 
and warehouse materials. 



1. Floor loads. The 
minimum gravity live 
loads to be used for 
building floors are 
clearly specified by the 
applicable building 
code

2. Traffic loads for 
bridges. Bridges are 
subjected to series of 
concentrated loads of
varying magnitude 
caused by groups of 
truck or train wheels.



3. Impact loads. Impact 
loads are caused by the 
vibration of moving or 
movable Loads. Cranes
picking up loads and 
elevators starting and 
stopping are other 
examples of impact 
loads.

Overhead 
crane

4. Longitudinal loads. Longitudinal loads are 
another type of load that needs to be

considered in designing some structures. 
Stopping a train on a railroad bridge or

a truck on a highway bridge causes longitudinal 
forces to be applied. There are other 
longitudinal load situations, such as

the movement of traveling cranes that
are supported by building frames.



Longitudinal loads

5. Other live loads
Among the other types of live loads with which 
the structural engineer will have to contend are
soil pressures, hydrostatic pressures, thermal
forces (due to changes in temperature, causing
structural deformations and resulting structural
forces); and centrifugal forces (such as those on
curved bridges and caused by trucks and trains).



ENVIRONMENTAL LOADS

Environmental loads are caused by the environment 
in which a particular structure is located.
1. Snow
2. Rain
3. Wind load
4. Earthquake Loads.


