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Nail Identification and Designations

Roofing Nails

From the previous page, one can see that there are a multitude of
“roofing” nails on the market.  Some are similar in size and shape
while other are substantially different.   

Again a key is to know that there are different types, different sizes 
and different applications
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Nail Points

Different Points are used for different applications

Diamond points are the most common point found in construction nails.  They work by 
wedging  between the wood fibers.   The fibers are displaced around the point as the nail is 
driven.  They are most often used in softwoods such as Douglas Fir, Spruce and Pines.  When 
used with hard woods and very dry wood, there is an increased risk of the wood splitting.

Needle points are less commonly used in engineered construction.  Needle points are often
used for detailed nailing.   Like the diamond point, the needle point creates a wedge that can
increase the risk of wood splitting.

Blunt points are used to reduce wood splitting.   The point works by cutting or crushing the 
wood fiber directly under the diameter and not wedging between the fibers.  All of the wood 
fibers are moved or displaced in one direction under the point instead of around the point.
Blunt point are often used in hard woods such as oak, maple, etc.   Blunt point nails are more 
difficult to drive and higher force is required to do so.
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Diamond Nail Points

As the point drives progressively deeper, the wedge effect 
increases forcing the wood grain apart which may result in 
wood splitting.  Nailing near the edges of the wood increases 
the chances of wood splitting.

wood grain

wood grain
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Blunt Nail Points

As the blunt point drives progressively deeper, the wood grains are 
cut, crushed and compressed below the point.  There is less 
“wedging” of the wood grains than with diamond and needle points

compressed 
wood grains
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Smooth Shank Nails

In construction, smooth shank nails are typically used in framing, the attachment

of sheathing (plywood and OSB), siding, gypsum and roofing materials among

others.
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Ring and Screw Shank Nails

In construction, ring and screw shank nails are typically used in the attachment

of sheathing (plywood and OSB), roofing materials and other applications where 

additional resistance to nail withdrawal is desired such as in high wind and 

seismic resistant applications.
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Photos Shows the wood fibers being 
pushed towards point of  the nail

Photos from Research Bulletin 355, The Effectiveness of Roofing Nails for Application of Metal Building Sheets, Iowa State University, Henry Giese and S. Milton Henderson, Published November 1947

Ring Shank Nail in Wood
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Photos from Research Bulletin 355, The Effectiveness of Roofing Nails for Application of Metal Building Sheets, Iowa State University, Henry Giese and S. Milton Henderson, Published November 1947

Screw Shank Nail in Wood

Photo again show the wood 
fibers being pushed towards 
the point of nail
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Photos from Research Bulletin 355, The Effectiveness of Roofing Nails for Application of Metal Building Sheets, Iowa State University, Henry Giese and S. Milton Henderson, Published November 1947

Cross-section Smooth Shank vs Ring Shank vs. Screw Shank Nail in Wood

Of particular interest in these photos is the contact of
the wood fibers to the surfaces of the nail shanks
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Nail Withdrawal

The ability of a nail to resist withdrawal when driven into wood or wood
products is critical in building construction. Over the years there have
been numerous tests performed that have allowed engineers to develop
equations to predict how well a nail will perform in various connections.

Nail withdrawal design values referenced in the American Wood Council’s
National Design Specification for Wood Construction NDS® are based on wood 

type (specific gravity)1, nail shank diameter, and shank configuration and 
applicable adjustment factors.

1Specific Gravity (in the case of wood) is the ratio of the oven-dry mass of a specimen to the mass of water equal to the volume of the wood specimen.
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Nail Withdrawal - continued

Withdrawal is based on the penetration of nail into the main member NOT the top or side member.  The 

main member is considered to be the member that holds the point of the nail when two members are 

nailed together.   Engineering calculations used to determine nail withdrawal design values are based on a 

nail penetrating perpendicular to the side grain.   Nailing into the end grain is usually not recommended.
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Nail Withdrawal - continued

Nail withdrawal under the right conditions can 
lead to framing and/or sheathing detachment
in high wind or seismic events.
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Lateral Forces (loads) are caused by 
wind or seismic activity that try to 
twist  or push over a structure

Roofs, walls and floors are designed to
resist these lateral forces. In the case
of wood frame structures this is often
accomplished through the use of
plywood or OSB sheathing that is nailed
to framing members to create lateral
force resisting assemblies.

Lateral Forces
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This is a representation of two members nailed together (sheathing and framing).
Lateral forces work to shear or cause the members to slide by each other.

Lateral Forces
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When designers take into consideration wind or seismic loading, the strength of the 
various connections must be analyzed..  There are 6 modes of failure that must be 
analyzed

Lateral Forces

fiber crushing in

side member

Mode Is

fiber crushing in

main member

Mode Im

fastener rotates

with localized fiber

crushing in both 

members
Mode II

fastener develops a 

plastic hinge with 

main member fiber 

crushing

Mode IIIm

fastener develops 

two plastic hinges 

with localized fiber 

crushing

Mode IV

fastener develops a 

plastic hinge with side 

member fiber crushing

Mode IIIs
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In the three conditions shown below, the nail yields in the connection
with some secondary yielding in the wood.

fastener develops a plastic 

hinge with side member 

fiber crushing

fastener develops a 

plastic hinge with 

main member fiber 

crushing

fastener develops 

two plastic hinges 

with localized fiber 

crushing

In cases, where the nails
yield, the bending yield
strength (Fyb) is used in the
engineering calculations
to determine the strength
of the connection.

This is why nails used in 
construction must meet 
minimum bending yield
requirements

Lateral Forces
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Pull through is the process where the nail head pulls through the material(s) being 

attached.  Pull through is usually associated with the side member, but can include both 

side and main members in extreme cases.

Nail Pull Through

Up to this point in time, pull through has not been specifically addressed in the NDS.  

Work is presently underway to address nail head pull through.  When completed, 

there should be a method for designers to calculate pull through of fasteners.

photo courtesy of  APA-The Engineered Wood Association 



Alternatives to Code Prescribed Fasteners
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As most users of the I-Codes are aware, the codes prescribe the minimum requirements for 
materials and components.    Alternatives to code prescribed materials can be and are often 
used in designs and construction.  These alternatives are often recognized in evaluation 
reports. With nails and staples and this is no exception for ISANTA.    ICC-ES evaluation report 
ESR-1539 lists not only alternatives to many of the code prescribed fasteners, but also 
provides details for withdrawal values, shear capacities and number of fasteners required in 
framing applications.



Alternatives to Code Prescribed Fasteners
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Staples - 101

Photo courtesy of Senco Brands
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Staples - 101

Photo courtesy of Senco Brands

What is a staple?

A type of two-pronged fastener, made from wire, used for joining material together.
Staples driven by a stapler are normally collated into strips.  Staples driven
by a hammer are normally individually packaged.
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Staples - 101

Photo courtesy of Senco Brands

Materials of Construction

Steel   Bright or Galvanized

Stainless Steel
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Staples - 101

The Basic components of a staple are the crown and the leg.
The round wire used to form the staple is typically flattened in the 
manufacturing process.   This produces a wire thickness and width
in lieu of a typical diameter.  

Flat Top Crown Staples are the most common type of staple used in construction.
Unlike nails, these staples are almost exclusively listed by gage size vs. diameter size.
14, 15 & 16 are the sizes listed in the IRC and IBC for framing and attachment of 
sheathing.   The minimum crown width is 7/16 inches in these applications.   
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Staples - 101

Just like nails, development of values for staple withdrawal and lateral 
shear strength  have been developed.
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Staples are manufactured with a variety of points and are tailored for specific applications.
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Staples - 101

When used for the attachment of structural sheathing the staple crowns 
shall be installed parallel to the long dimension of the framing members1.

✓

1 Referenced in the footnotes for IBC Tables 2306.2(1), 2306.2(2), 2306.3(1), 2306.3(3) and ESR-1539 Table 5-8
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Staples - 101

In addition, staples are also supplied as cap staples.  These fasteners are designed 
to minimize tearing and to provide watertight sealing for underlayment and wall 
wrap.  The caps and staples are assembled at installation in the application tooling. 

Cap Staples were added to the IRC in 2015 with plans
to add to the IBC in 2018 for the attachment of underlayment.

The minimum requirements are 21 gage corrosion resistant 
wire on the staple legs with 1 inch diameter caps.
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This information is published by ISANTA for education and information only and is not intended as specific professional or technical advice. DO NOT ASSUME that

all acceptable procedures are included here or that the information provided is appropriate for every situation.

ISANTA does not “approve” or “endorse” any specific products, services, companies, methods, processes, practices, or sources of information mentioned in the

article, and the article should not be referenced in any way which would imply such approval or endorsement.

ISANTA DISCLAIMS ALL GUARANTEES OR WARRANTIES REGARDING THE ACCURACY OR SUFFICIENCY OF THE ARTICLE, AND ISANTA ASSUMES NO

RESPONSIBILITY OR LIABILITY IN CONNECTION WITH THE USE, MISUSE, OR OMISSION OF ANY INFORMATION PROVIDED.
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