





of the group were American Steel & Wire Company, Keystone
Steel & Wire Company, National Steel Fabric Company, Truscon
Steel Company, and Wickwire-Spencer Steel Company.

Manufacturing WWR

Though commonly referred to as a fabric or mesh,
welded wire reinforcement is actually considered structural
reinforcement and, as such, is known by ASTM standards as
Steel Reinforcement. Welded wire reinforcement comes in
two types: plain and deformed. Deformations can be raised
rib or indented. The minimum yield strength of plain WWR is
65,000 psi, while that for deformed wire is 70,000 psi. Design
code specifications use the letters “W” to designate plain wire
and the letter “D” for deformed wire.

Manufacturers turn to the American Society of Testing
and Materials to determine the appropriate area of wire, the
diameter and the minimum yield strength. Once the wire is
determined, it is ready to be fabricated in the plant. Plain wire
is produced from hot-rolled rods in a controlled environment,
then cold-worked through a series of dies of differing diameters,
reducing the size of the wire and increasing its strength.
Deformed wire is then run through a device called a “Turks
Head,” which indents the surface of the cold-worked wire.
A similar process is used to create raised ribs. Welded wire
reinforcement is prefabricated and purchased in either rolls
or sheets. The welded cross wires hold the reinforcement in
the proper position and are uniformly spaced. Roll lengths are
normally 150 to 200 feet, while the sheets—which are easier
to place—range from 5 to 10 feet wide and 10 to 20 feet long.
There is economy in ordering standard-sized rolls and sheets.
Minimum truckloads of 40,000 Ibs. are desirable. Less than
truckload quantities may be purchased when orders can be
arranged with individual WWR producers.

Structural engineers determine the design of the structure
or slab-on-ground and then size the reinforcing to provide
the tensile strength capability and the minimum crack width
control required. Nomenclature for WWR has two sets of
numbers, and letter prefixes describe the wires as plain or
smooth. (For example: 4 x 12- D10 x D4). The first number (4)
is the longitudinal spacing given in inches, while the second
number (12) is the transverse spacing of the wires. The first
letter/number combination is the type (D for deformed) and
size (10 = 0.10 sq. in.) of the longitudinal wire. The second
letter/number is the type (D for deformed) and size (4 =0.04
sq. in.) of the transverse wire.
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Coatings

WWR sheets are coated in one of two ways—galvanized
or epoxy. There are occasions when epoxy coatings are
applied over galvanized coatings for extended life of the
reinforcing. Epoxy coated sheets of WWR are covered under
ASTM standard A 884; uses for this standard are for bridge
decks and precast/prestressed bridge beams and girders.
There are two ASTM standards for galvanized coated wire or
sheets of WWR. ASTM A641 is applied to cold-drawn wire
before it is welded into reinforcing grids; uses for this standard
are for precast wall and tilt-up wall panels. The other process
is ASTM A123, which involves hot-dipping the total sheet of
WWR; uses for this standard are highway and airport paving.
There also is a stainless steel WWR standard—ASTM A 1022;
uses include bridge decks and bridge supports for a more
than 100-year-long lifespan.

Placing the WWR Grids

Once the appropriate style and wire size is determined,
the welded wire grids must be properly placed within the slab
or panels achieve maximum effectiveness. Common practice
calls for the welded wire to be placed in the middle-third of
4-to 6-inch slabs, or two inches below the surface. For footings
supporting column loads or slabs supporting vehicular, fork-
lift truck or other loads, the WWR can be placed in two or
more layers. One layer is placed in the upper-third and the
other layer placed in the lower-third of the footing or slab,
reinforcing the concrete for the positive and negative effects
caused by these loads. They should never be placed directly
on the soil substrate. Traditionally, the wire is placed in one
of two ways—by chairing or placing the wire between two
courses of concrete placement.

Chairing is necessary for the proper and accurate support
and placement of WWR. Chairs can be steel wire supports,
plastic supports or concrete blocks. The height of the supports
vary, depending on where the WWR sheets are located in
a particular concrete slab or pavement. Sometimes base
plates are required to keep the chairs at the proper location
in the concrete cross-section. Spacing of chairs depends
on the size and spacing of the wires and WWR. Many times,
concrete blocks with the same compressive strength as the
concrete are used in place of chairs. It is suggested that WRI’s
tech fact, TF 702, be used for suggested support spacing for
various styles of WWR.

It is also recommended that wide-spaced grids of WWR (i.e.
12 inch, 16 inch, 18 inch) be used for slabs on grade. This provides
placing sheets of WWR by stepping through the wire spaces



and not stepping on the wire and maintaining the correct location of the
WWR in the concrete.

The Wire Reinforcement Institute discourages the practice of “walking-in
the wire over the wet concrete, in which workers actually depress the wire
into the concrete by walking over it. “Hooking” is another method of placement
that should be discouraged. WWR should be placed on supports, the same as
rebars are placed. Use CRSI's Manual of Standard Practice for types of supports
used for both rebars and WWR. Also, as mentioned above, the TF 702 has
suggestions for placing WWR.

End overhangs are an extension of longitudinal wires beyond centerline of
outside transverse wires. Ideally, they should be one-half of the transverse wire
spacing, with the sum of each side being equal in length. For example, if the sheet

”»

(or roll) pattern calls for 6-inch spacing, then the end overhangs will be 3 inches.

This is done automatically by a shearing device, which is part of the welding
machine. Side overhangs are extension of transverse wires beyond centerline of
outside longitudinal wires. If no side overhang is specified, WWR will be furnished
with overhangs on each side, of no greater than 1 inch. Wires can be cut flush.
In order to avoid the costs of WWR, some contractors may ask, “Why not
just pour more concrete?” Cracks are caused by shrinkage and temperature
changes. Adding an extra inch or so will not eliminate shrinkage or expansion/
contraction as the temperatures rises and falls. In addition, if the subgrade does
not provide uniform support for a slab, excessive loads or point loads from
bearing walls may cause the slab to crack, leading to a condition called “vertical
displacement.” This is characterized by a difference in elevation between two cracked

sections of a slab. As the crack widens, the properties of “aggregate interlock,”

which is the ability of two jagged edges of concrete to transfer loads across
a crack by remaining interlocked, become diminished. In fact, as it reaches
'/i6 of an inch, the ability of the concrete to hold its interlocking qualities disappears.

It just makes Sense...

Concrete Today's Annual Buyers Guide and Industry Sourcebook will
prove to be a handy reference guide and resource directory for owners,
general managers, contractors, estimators and purchasing professionals
in the concrete industry. The guide will list nearly 500 firms alphabetically,
in one or more or the following general product categories: Admixtures,
Aggregates, Batch Plants & Equipment, Building, Transportation
Products, Cements, Coloring Agents, Coatings and Sealants, Computers
& Controls, Demolition Equipment, Environmental, Masonry Products,
Material, Mix & Product Handling, Pipe & Utility Precast, Precast/
Prestressed Accessories and Hardware, Reinforcement Products &
Fibers, Engineering Services, Testing & Measuring Equipment and
Trucks, Mixers & Material Handling Equipment.

Each basic listing will contain: 1) Company/name and address, phone/
fax number, 2) website and/or email address.

The guide will be direct-mailed to 26,000 subscribers of Concrete
Today, and is expected to have a shelf life of nearly a year. In addition, the

Materials Due: June 9
Buyers Guide and Industry Sourcebook will be available on our website
at www.concretetoday.com.
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333 Prospect St. Elyria, OH 44035
Ph. 800-321-5336/Fax 440-365-6547

DISPLAY ADVERTISING www.diamondproducts.com

Full-page $3,015* Diamond Products offers a complete line of diamond
blades and core bits, rigs and drill motors, concrete, abrasives,

*

1/2 page $1,749 masonry and wall saws and more. Some of the types they carry

1/3 page $1,186* | include Core Cut, Core Bore, Tyrolit Construction, Abrasives
Grooving, Grinding & Slot Cutting Equip.
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To reserve your space in the 2008 BUYERS GUIDE AND INDUSTRY SOURCEBOOK
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Welded wire reinforcement can serve to
hold the cracked sections together so the
concrete slab or element will continue
to function propetrly.

It was in 1995 that the American
Concrete Institute, via its ACI 318 Building
Code standard, permitted the use of 80
ksi yield strength wire and WWR as shear
reinforcement. In 2005, ACI 318 permitted
the use of 100 ksi yield strength wire and
WWR as confinement reinforcement.
Greater strengths of reinforcing steels are
being researched today to go even higher
than the above limits in the future. These
revised code changes for higher-strength
steels allow engineers and contractors
to utilize high-strength WWR sheets
and WWR cages, saving material costs
and placement time.

Many WRI members have installed
larger welding machines to weld larger
wires—many up to°s" (W or D 31). There
are others that have the capability to
produce a %" (W or D 45) diameter wire.
With the larger wire sizes, WWR can be
compared with rebar in projects that call
for sizes #3 to #6—delivering superior
reinforcement properties and lowering
overall costs. Even when #7 and larger
rebar is specified, WWR products, utilizing
reduced wire spacing, can be substituted.
Information on this subject is contained
in TF 209.

Structural WWR will continue to
grow in demand over the next decade.
According to Richardson, “Building codes
have been strengthened in recent years to
accommodate seismic awareness around
the country. This has led to new design
and detailing techniques to eliminate
congestion and enhance constructability of
seismic-resistant concrete structures. State-
of-the-art welders are on order from the
manufacturers, which indicates demand
for Structural WWR is increasing and
future growth is anticipated.”

For more information on welded
call the Wire
Reinforcement Institute (WRI) at
(800) 552-4974, or visit its website at

www.wirereinforcementinstitute.org. Q

wire reinforcement,
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