
Metal Framing
Basics

Here�s Your Chance to Brush Up on
Your Steel Framing Vocabulary

By Roger Vaught

T he bound-
a r i e s  o f
m e t a l

framing applications today are virtu-
ally endless. From a simple suspended
pipe support structure to an elaborate
UL-listed surface raceway system,
metal framing has become one of the most widely
used products in the mechanical and electrical
industry. Like many other industrial innovations,
the genesis of metal framing occurred because of the
need to fill a void and has since grown into a full-line
product.

Pre-World War II
Development

Prior to World War II, mechanical contractors relied
on wood and angle iron to build support structures for
conduit runs, light fixtures, heating units and similar
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systems. Problems arose, however,
as  i ns ta l l a t i on  demands  g rew .
Besides material limitations, such as
splintering and bending, these prod-
ucts lacked installation flexibility
and often required custom-made fit-
tings.

In 1933, a University of Michi-
gan professor designed a metal
framing system to replace the wood
and iron structures that were being
used. It was designed around a 1
5/8-inch dimension because that
was the standard size of 2 x 4 wall

studs being used at the time. He
chose the 2 x 4 because many struc-
tures, such as storage racking and
shelving, were being framed from
2 x 4 studs and made from wood.

This system of frame construc-
tion quickly caught on. The first
users were the United States Depart-
men t  o f  De fense  and  Gene ra l
Motors.

By the 1940s, the use of metal
framing had grown in acceptance as
the Department of Defense and GM
were placing orders for metal fram-

In the 1940s,
Department of
Defense specifica-
tions required the
metal framing be
pain ted military
green, which
subsequently
became the color
of the finish
offered when
metal framing was
first offered to
the general
construction market.
ing by the truckload. In fact, Depart-
ment  o f  Defense spec i f icat ions
requ i red the meta l  f raming be
painted military green, which subse-
quently became the color of the fin-
ish offered when metal framing was
first offered to the general construc-
tion market.

Contractors know metal framing
can be their “erector set,” allowing
them to build strong metal support
structures with a minimum number
of problems. And the multitude of
finishes and materials offered today
is a far cry from the flat green paint
of the 1930s and 1940s.

Metal Framing
Vocabulary

Many terms are used to describe
this product group, including metal
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framing, bolted
f ram ing ,  s t r u t
and channel. It
also is referred
to by manufac-
t u r e r b r a n d
n a m e s .  H o w -
ever, the indus- Types of
t r y  g e n e r a l l y
r e c o g n i z e s Channel or Strut
“framing” as the
word that repre-
sents the entire
p r o d u c t  s p e c -
t rum of  s t ruc-
tura l  members
a n d  a s s e m b l y
c o m p o n e n t s ,
while “strut” or
“channel” signi-
fies the individ-
u a l  U - s h a p e d
square compo-
nent.
To promote the
safe use of the
p r o d u c t ,  t h e

Metal Framing Manufacturers Asso-
ciation was formed in 1980 and,
shortly thereafter, the organization
established usage guidelines and
manufacturing standards.

The basic component in metal
framing is the U-shaped continuous
open slot channel. Strut starts out as
rolls of cold steel, aluminum or
other metal. Numerous folds to the
flat sheet of metal result in a rela-
tively small 1 1/2-inch or 1 5/8-inch
wide square steel tube with a 7/8-
inch continuous open slot. So, the
old adage, “the more times steel is
bent  the  s t ronger  the mater ia l
becomes,” definitely applies to strut.

The upper lips are bent inward
toward the inside of the channel.
This further improves strength and
allows channel nuts and accessories
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increased grip, slip resistance and
pullout strength. Channel sections
are commonly manufactured in 10-
foot and 20-foot lengths, then cut in
the field as required.

Typically, the width dimensions
remain the same in all channels,
however, various depths are avail-
able. Standard depth dimensions (in
inches) include: 3/4, 13/16, 1 3/8, 1 1/2,
1 5/8, 2 7/16, 3 and 3 1/4. The deeper
channels welded together also are
available. In addition to depth, many
channels are offered in 12- , 14- , or
16-gauge steel (12-gauge has the
th ickest  and 16-gauge has the
thinnest metal cross-sections).

Metal
Framing Options

In many cases, channel also is
available with various pre-punched
hole patterns in the bottom. These
holes facilitate the attachment of
various components to the framing
structure. While field drilling is still
performed, pre-punched holes elim-
inate time-consuming drilling dur-
ing installation while maintaining
90 percent to 95 percent of the chan-
ne l ’s  s t ruc tura l  in tegr i ty .  Pre-
punched strut is available in the fol-
lowing industry standard patterns:

• 9/16-inch round holes on 1 1/2-
or 1 7/8-inch centers (punched).

• 9/6 x 1 l/8-inch slotted holes
on 2-inch centers (half slot).

• 7/16 x 3-inch slotted holes on

4 - i n c h  c e n t e r s  ( f u l l  s l o t ) .
• 7/8-inch knockouts on 6-inch

centers (knockout channel).
• 9/16-inch round holes on 1 1/2-

inch centers on three sides (three
holes).

This last item is the newest alter-
native and allows for back-to-back
and side-by-side construction with-
out brackets and field alternations.
Since the holes are punched on the
neutral axis of the strut, there is min-
imal loss of structural strength.

The 9/16 x 1/8-inch hole pattern
has become the most popular varia-
tion, virtually eliminating the need
for full slot or punched channel. The
half-slot design allows more cutting
points without disruption of the
hole, an easier measurement guide,
additional alignment flexibility and
accepts more bolt sizes.

Various metal framing finishes
are available for protection against
corrosion. The types of standard fin-
ishes that can be applied over car-
bon s tee l  inc lude ure thane and
epoxy coatings; enamel paint; pre-
galvanized or mill galvanized; hot-
dipped galvanized after fabrication;
electroplated zinc; electroplated
zinc with dichromate conversion
coat; and PVC coated.

The three most common and least
expensive finishes include green
painted/coated, pre-galvanized and
a gold-colored electroplated-dichro-
mate.  These s t ru t  f in ishes are
intended to provide adequate pro-
tection when installed indoors or
outdoors in relatively dry locations
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with moderate temperatures andin coastal (salt water) and wet envi-
l imi ted exposure to  chemica ls . ronments. PVC-coated strut pro-

Hot-dipped galvanized material, vides a sealed plastic jacket that iso-
while more costly, offers additional lates the steel core. However, PVC
protection for outdoor applications is cumbersome to work with and has

a low tolerance of high tempera-
tures. Metal framing materials such
as stainless steel and aluminum have
become a more viable solution for
traditional PVC-type applications.

Other than steel finishes, strut
and accessories are normally avail-
able in 9 aluminum, Type 304 stain-
less steel, Type 316 stainless steel
and fiberglass-reinforced plastic.

Harsh industrial environments,
such as petrochemical faci l i t ies,
ref ineries, wastewater treatment
plants, paper mills and food-pro-
cessing plants warrant more corro-
sion-resistant support materials.
Selecting the correct strut material
f o r  t h e s e  a p p l i c a t i o n s  t o t a l l y
depends on the type of chemicals to
which the material is subjected.

Most aluminum strut and fittings
a r e  m a d e  f r o m  a  l o w - c o p p e r -
content aluminum alloy that pro-
vides excellent corrosion resistance.
A luminum st ru t  is  s t ruc tura l ly
weaker than its steel counterpart, but
it is easier to cut and handle. This
ease of use leads it to be used in a
variety of applications.

Two types of nonmagnetic stain-
less steel strut and accessories are
available: Type 304 and Type 316.
Type 316 is superior and substan-
tially more expensive than 304 be-
cause it contains more nickel in it.
Type 304, however, is more com-
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Aluminum strut is
structurally weaker

than its steel
counterpart, but it is

easier to cut and
handle. This ease of

use leads it to be
used in a variety of

applications.

monly used and provides excellent selection of framing components
resistance to numerous chemicalsand the design of framing systems.
found in industrial environments. But it is the responsibility of the

Nonmetallic strut made of fiber- installer to determine the suitability
glass-reinforced plastic is available of  a  par t icu lar  f raming type or
to combat chemicals such as sulfuric design in applications. CD
acid, which greatly affects all metal-
lic materials and finishes, including About the Author
stainless steel. Fiberglass strut isRoger Vaught is a product market
similar in design to metallic, but it is manager for Thomas & Betts. Head-
typically weaker in load capacity. quartered in Memphis, Tenn., the

Framing manufacturers can offer Thomas & Betts company manufac-
valuable assistance in both the tures and markets metal framing.
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