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Introduction

e All building codes provide
provisions for the attachment
of structural sheathing to wall
and roof framing members.

e Structural sheathing
connections to building
framing are important for
lateral shear resistance, or the
ability of a building to resist
wind and seismic loads.




Introduction

*  When designing attachment for structural Overdriven
sheathing, designers rely upon published
data — whether from the building codes,
referenced standards, or proprietary sources

FASTENER DRIVEN SO THAT.

* In almost every case, the published values MERSOISREY Ay
assume the head of the fastener is flush with 1 ]
the surface of the sheathing, NOT embedded
beneath the surface (overdriven) |

* Qverdriven fasteners reduce the shear Correct
strength of the sheathing by reducing the SUPPORTING ———
effective thickness of the panel, which then VEMBER
may not be able to resist the intended loads.




Introduction

e At panel edges, overdriven
fasteners allow for easier
pull-through or tear-out due
to the reduced thickness of

the panel at the fastener
head.

e Atintermediate framing
members, overdriven
fasteners provide reduced
resistance to panel buckling.




Introduction ry

 There is no guidance in the
International Building Code (IBC),
International Building Code (IRC),
or National Design Specification
for Wood Construction (NDS) as
to what the capacity reduction is
for overdriven fasteners, nor
what corrective action could be
taken.

e This presentation will provide
guidance on how to ensure shear
capacity in cases with overdriven
fasteners




Background

* The IBC only describes * 2304.9.2 Sheathing
how sheathing fasteners fasteners. Sheathing nails
should be installed, but or other approved
not how to resolve sheathing connectors
situations where shall be driven so that
fasteners have been their head or crown is
installed improperly. flush with the surface of
* This same requirement is the sheathing.

not included in the IRC.


drjengineering.org/ibc

Background

* However, since the prescriptive requirements are based on
testing or calculations that assume the fasteners are driven
flush with the surface of the sheathing, it is still necessary to
achieve the intended function of the prescriptive
requirements.

 Regardless of code requirements for the sheathing fastener
(spacing, diameter, length, etc.), the fastener must be driven
flush with the sheathing surface to achieve the intended
capacity of the wall system.



Analysis — NDS

e The 2015 NDS does not .3
address the issue of over-
driven nails but does offer
design values for dowel- NDS’
type fasteners in Chapter
12.

 These design values are
calculated assuming
fasteners are installed @
correctly.




Analysis — IBC

e The 2009 and 2012 /BC Commentary for Section 2304.9.2
provide the following information regarding overdriven N—
fasteners: THE HEAD IS FLUSH S

— This requirement is a matter of workmanship (see Figure 2304.9.2 for an
illustration of a nail driven to fasten sheathing properly). Protruding nails do not
provide the intended connecting capacity and could be hazardous. Likewise, SHER
nails overdriven into structural sheathing may not perform as expected. Framing
installation is often less than perfect and fasteners are overdriven to a point
where the top layer of sheathing is crushed beneath the nail head. An occasional
overdriven nail may not be significant. As the percentage of overdriven fasteners CUPPORTING P
increases, the issue raised is at what point does this adversely affect the shear FRAMING
capacity of a diaphragm or shear wall element. The APA has recognized that this s
is a common occurrence and has made a guideline available at no cost on its
website (www.apawood.org). Another condition to be aware of in sheathing
nailing is where the depth of the supporting member is less than the length of a
commonly used fastener, such as in a case where sheathing will be applied over
the top of flat decking. Shorter nails are available for these situations, but the
holding and shear capacities are typically reduced.




Analysis — Engineered Wood Association (APA)

* Technical Topics: Form
TT-012B, Effects of
Overdriven Fasteners on
Shear Capacity offers the
following guidelines for
determining if overdriven
fasteners will indeed
affect the shear capacity
of a given wall assembly:

Technical Topics

Effect of Overdriven Fasteners on Shear Capacity



http://www.norbord.com/na/cms/wp-content/uploads/TT-012.pdf

Analysis — Engineered Wood Association (APA)

1. If any of the following are met, then no reduction in
shear capacity needs to be taken:

All nails are overdriven into panels by no greater
than !/, under dry conditions (moisture content
less than 16%)

No more than 20% of the perimeter fasteners are
overdriven by no greater than "

If all perimeter fasteners are overdriven by the
same amount and it appears that wetting occurred
during construction, fastener embedment may be
due to panel swelling in thickness.

If actual panels used in construction are thicker
than the required minimum nominal panel
thickness upon which the design shear capacity is
based, and the overdriving is less than or equal to
the difference between the two panel thicknesses.

Max 1/16"

20%

If panel is 75 = Reduced
thicker | thickness
than is OK

necessary P~ o




Analysis — Engineered Wood Association (APA)

 For example: re-analyze
capacity based on average
thickness of panel S
measured from the bottom ;g o551/ | — ] Capacity s

same as
of the fastener head. Overdriven

%" OSB
— i.e. 5/8” panel with fasteners
overdriven by 1/8” would
have the capacity of 2” panel.

* Adjust nailing schedule
accordingly.
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Analysis — Engineered Wood Association (APA)

2. If any of the following are met,
then a reduction in shear capacity - - =
needs to be taken: +

* If>20% of the fasteners around the
perimeter are overdriven by over
1/16”, or if any are overdriven by
more than 1/8":

— Then add 1 additional fastener for every
2 that are overdriven.

* If the additional nails violate the o
minimum spacing requirements (3”
o.c. for 2 inch lumber for splitting):

— Use staples for the additional fasteners
to reduce the potential for splitting.




Analysis — Timber Engineering Company (TECO)

e TECO’s Tech Tip outlines an =l 7
example of calculating reduction TECO TECHT|P

e

i n S h e a r C a p a C ity Reduction in Shear Capacity Due to Overdriven Fasteners

Diaphragms and shear walls, constructed with wood structural panels such as oriented strand board
(OSB) and plywood, provide the primary lateral load resisting system in many types of construction

. The ability of these systems 1o resist and transfer shear load s highly dependent on the strength and
[ t a S O ra W S a tt e n t I O n to Ot e r behavior of the sheathing fastener connection. The allowable shear loads provided in the buiding
codes for wood-framed diaphragms and shear walls are based on the assumption that the fasteners
used to attach the sheathing to the framing members are driven so that their heads or crowns are
. . flush with the surface of the sheathing. During construction of these assemblies, however, it is
a Cto rs t a t I m p a Ct S e a r C a p a C I ty common to have at least a portion of the fasteners with their heads overdriven below the surface of
the panels. This can be especially true when power-driving equipment is used to instal the fasteners.
. . improper installation of the fasteners may potentially reduce the shear capacity of the shear walls and
. diaphragms. Recent studies indicate that overdriven nails reduce shear wall strength from 5% to
I n C u I n g 22% depending on the depth of the overdriven nail-head
* The bar chart on the following page provides an estimate of the percent reduction in shear capacity

for various percentages of fasteners overdriven to three different depths. This chart is based on an
analytical model developed from research by Judd and Fonseca (1, 2), and Jones and Fonseca (3)

— Fa St e n e r t e involving in part the pseudo-dynamic testing of the 8 by 8 shear walls utilizing 7/16" thick OSB and 8d
cooler nails.

Review of the chart indicates that shear capacities are reduced when fasteners are overdriven. The
. reduction in shear capacity depends on the magnitude of the overdriven depth of the fasteners and
— Fa Ste n e r S I Ze the percentage of total fasteners overdriven.
For example, if 30% of the fasteners in a diaphragm or shear wall are overdriven by up to 1/16”, the
estimated reduction in the shear capacity is only approximately 3%. If 100% of the fasteners are
. overdriven up to 1/16, the estimated reduction in shear capacity is approximately 9%. Similarly, if
— F a St e n e r S a C I n 20% of the fasteners are overdriven by up to 1/8", the estimated reduction in the shear capacity is
also approximately only 3%. Depending on the design requirements of the diaphragm or shear wall,
reductions in shear capacity of up to 5% might be considered negligible and therefore possibly
. . ignored. If the full design shear capacity is required, additional fasteners must be added to take the
place of the overdriven fasteners. Care must be taken to ensure that the additional fasteners,
- AI I l 0 u nt Of p e n et rat I O n I nto t h e together with the original fasteners, do not violate minimum spacing requirements and therefore

induce splitting of the framing members.
H This chart (see Chart 1) can be used to estimate the reduction in shear capacity if fasteners are
raming members it ondh g oot oy
Wood species

— Width of framing members -

contact TECO at (608) 837-2790 or



http://www.tecotested.com/techtips/pdf/tt_overdrivenfasteners

Analysis — Timber Engineering Company (TECO)

S |
« Overdriven
1/8"-3/16"
10%

* Consider the following
example:

— Assume that 20% of the nails
in a shear wall are driven
flush with the sheathing and
the remaining nails are
overdriven as follows:

* 30% between flush up to /"

* 40% between /,." up to %"
and

* 10% between %" up to 3/,.".

Overdriven
1/16"-1/8"
40%




Analysis — Timber Engineering Company (TECO)

* Using the chart (on the following slide) an estimate of the reduction in
shear capacity based on the number and magnitude of overdriven

nails would be:
— 20% flush = 0% reduction
— 30% up to 1/16” = 2.6% reduction
— 40% between 1/16” up to 1/8” = 6.7% reduction
— 10% between 1/8” up to 3/16” = 2.5% reduction

Total Reduction = 11.8%



Analysis — Timber Engineering Company (TECO)

REDUCTION IN SHEAR CAPACITY DUE TO OVERDRIVEN FASTENERS
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Conclusion

 When sheathing fasteners are overdriven, the sheathing panel
or structure should be evaluated to determine the impact of
the overdriven fasteners on the shear performance of the
building.

e Ifitis determined that a sufficient number of fasteners are

overdriven, corrective action per APA or TECO
recommendations should be followed.
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