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Around here,
R&D stands for

rigorous
and
demanding.

Like the engineers who use our products, Simpson Strong-Tie is always
looking for smarter ways to design and build safer, stronger structures.

That’s why we’re dedicated to ongoing structural systems research and technology. Rigorous
product testing and refinement go into every fastening solution we offer — for every application.
Cross-laminated timber. Wood to steel. Decks, docks and boardwalks. Connector fastening and more.

Whatever your project, Simpson Strong-Tie delivers the most advanced fastening
systems — proven and code-listed — to help you get the job done.

Simpson Strong-Tie | strongtie.com
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Company Information StrongTie

For more than 65 years, Simpson Strong-Tie has focused on creating
structural products that help people build safer and stronger homes
and buildings. A leader in structural systems research and technology,
Simpson Strong-Tie is one of the largest suppliers of structural building
products in the world. The Simpson Strong-Tie commitment to
product development, engineering, testing and training is evident

in the consistent quality and delivery of its products and services.
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For more information, visit the company’s website at strongtie.com.
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. Factories, offices and/or warehouses are located in Australia, Austria, . Distribution in Australia, Canada, Chile, parts of South America,
Belgium Canada, Chile, China, Czech Republic, Denmark, France, Western Europe, parts of Eastern Europe, Middle East, Japan
Germany, Italy, Netherlands, New Zealand, Norway, Poland, Portugal, and other Asian countries, Mexico, New Zealand, UK and USA
Sweden, Switzerland, Taiwan, UK, USA and Viet Nam
Additional Resources:
e C-F-2023 e C-C-MODULAR
Fastening Systems Catalog Connectors and Fasteners for Modular Building catalog
* S-M-CMG22 e C-C-MASSTIMBER
Composite Decking Color Matching Guide Connectors & Fasteners for Mass Timber Construction catalog
e C-C-2021 e C-A-2021
Wood Construction Connectors catalog Anchoring, Fastening, Restoration and Strengthening Systems for Concrete and Masonry catalog

(800) 999-5099 | strongtie.com

All rights reserved. This catalog may not be reproduced in whole or in part without the prior written approval of Simpson Strong-Tie Company Inc.
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Company Information

The Simpson Strong-Tie Company Inc.
No-Equal Pledge Includes:

e Quality products value-engineered for the ® The largest number of patented connectors
lowest installed cost at the highest-rated in the industry

erformance levels . ) . )
P e Global locations with an international

e The most thoroughly tested and evaluated sales team

products in the industry ¢ |n-house R&D and tool and die professionals

e Strategically located manufacturing and

¢ |n-house product testing and qualit
warehouse facilities P g and quality

control engineers
e National code agency listings

Support for industry groups, including: AlSI, AITC, ASTM, ASCE, AWC, AWPA, AClI, AISC,
CSl, CFSEI, ICFA, NBMDA, NLBMDA, SBCA, SDI, SETMA, SFA, SFIA, STAFDA, SREA,
NFBA, TPI, WDSC, WIJMA, WTCA and local engineering groups.

The Simpson Strong-Tie Quality Policy

We help people build safer structures economically. We do this by designing, engineering and
manufacturing No Equal® structural connectors and other related products that meet or exceed
our customers’ needs and expectations. Everyone is responsible for product quality and is
committed to ensuring the effectiveness of the Quality Management System.

loniaars

Mike Olosky
Chief Executive Officer

Getting Fast Technical Support

When calling for engineering technical support, having the following information at hand will help
us to serve you promptly and efficiently.

e Which Simpson Strong-Tie® catalog are e [f using a Quik Drive® attachment:
you using? (See the front cover for the — What attachment are you using?
catalog number.)

— What is the RPM range of your

e Which Simpson Strong-Tie product screwdriver motor or model number?

are you using?
What is the type and thickness of the
materials you are fastening?

You should consult a qualified design professional
familiar with all applicable building codes each
time you use a Simpson Strong-Tie product.

e What is your load requirement?

bSl 1SO 9001

Quality
Management
Systems

CERTIFIED

FM 767499

StrongTie
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Important Information — Warnings and Warranties

Warning

Simpson Strong-Tie fasteners and fastening products are
designed and tested for certain applications and environments.
To obtain optimal performance from Simpson Strong-Tie
products, the products must be properly installed and used in
accordance with the installation instructions and design limits
provided by Simpson Strong-Tie Company Inc.

To ensure proper installation and use, designers and installers
must carefully read the following General Notes, catalog pages
for specific product installation instructions and notes.

Proper product installation requires careful attention to

all notes and instructions. Installers, designers, engineers
and consumers should consult the Simpson Strong-Tie
Company Inc. website at strongtie.com to obtain additional
design and installation information, including:

e |nformation on workshops Simpson Strong-Tie conducts
at various training centers throughout the country

e Code Reports

e Technical fliers and bulletins

e Corrosion information

e Answers to frequently asked questions and technical topics

Failure to follow fully all of the notes and instructions provided

by Simpson Strong-Tie Company Inc. may result in improper

installation of products. Improperly installed products may not

perform to the specifications set forth in this catalog.

Simpson Strong-Tie Company Inc. does not guarantee the
performance or safety of products that are modified, improperly
installed or not used in accordance with the design and load
limits set forth in this catalog.

Terms and Conditions of Sale

Product Use

Products in this catalog are designed and manufactured for the
specific purposes shown, and should not be used with other
connectors not approved by a qualified licensed/certified building
design professional, a licensed professional engineer or licensed
architect (“designer”). You should review our website and consult
a qualified designer familiar with all applicable building codes
each time you use a Simpson Strong-Tie product.

Indemnity

Any designer or other person who modifies any products,
changes any installation procedures or designs any non-catalog
products for fabrication by Simpson Strong-Tie Company Inc.
shall, regardless of specific instructions to the user, indemnify,
defend, and hold harmless Simpson Strong-Tie Company Inc.
for any and all claimed loss or damage occasioned in whole or
in part by such products.

Non-Catalog and Modified Products
Modifications to products or changes in installation procedures

Limited Warranty

For the Limited Warranty that applies to Simpson Strong-Tie
products, please consult strongtie.com/limited-warranties.

See p. 236 for the Limited Warranty in effect when this catalog was
first published. To obtain a copy of the current Limited Warranty,
contact us at limited_warranty@strongtie.com, (800) 999-5099
or Simpson Strong-Tie Company Inc., 5956 West Las Positas
Boulevard, Pleasanton, CA 94588.

The Limited Warranty contains important disclaimers, limitations
and exclusions, and applies only if the products have been properly
specified, installed, maintained, and used in accordance with

the design limits and the structural, technical, and environmental
specifications in the Simpson Strong-Tie Documentation. All future
purchases of Simpson Strong-Tie products are subject to the
terms of the Limited Warranty in effect as of the purchase date.

Although products are designed for a wide variety of uses, Simpson
Strong-Tie assumes no liability for confirming that any product

should only be made by a qualified professional designer. The
performance of such modified products or altered installation
procedures is the sole responsibility of the designer. Any person
modifying Simpson Strong-Tie products must provide the installer
with specific instructions on the modified products’ specifications,
installation and use.

Consult Simpson Strong-Tie Company Inc. for applications for
which there is no catalog product, or for connectors for use in
hostile environments, with excessive wood shrinkage, or with
abnormal loading or erection requirements.

Non-catalog products must be designed by a qualified designer
and will be fabricated by Simpson Strong-Tie in accordance with
customer specifications.

Any modified, special order or non-catalog products, or any
products that are not installed strictly in accordance with Simpson
Strong-Tie installation procedures, are provided “AS IS” and
without any representation or warranty of any kind.

is appropriate for an intended use, and each intended use of a
product must be reviewed and approved by qualified professionals.
Each product is designed for the load capacities and uses listed in
the Simpson Strong-Tie Documentation, subject to the limitations
and other information set forth therein. Due to the particular
characteristics of potential impact events such as earthquakes
and high velocity winds, the specific design and location of the
structure, the building materials used, the quality of construction,
or the condition of the soils or substrates involved, damage may

| SIMPSON
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nonetheless result to a structure and its contents even if the loads
resulting from the impact event do not exceed Simpson Strong-Tie's
specifications and the products are properly installed in accordance
with applicable building codes, laws, rules and regulations. Simpson
products will perform in accordance with the specifications set

forth in the applicable Simpson Strong-Tie catalog. Additional
performance limitations for specific products may be listed on the
applicable catalog pages.
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Warranties and General Notes
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General Notes

These notes are provided to ensure proper selection and installation of Simpson Strong-Tie Company Inc.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

products and must be followed carefully.

c
a. Simpson Strong-Tie Company Inc. reserves the right to material, diameter and length to determine acceptable .g
change specifications, designs and models without notice uses. e g
ahili o
or liability for such changes. g. Use Quik Drive® tools only with authentic Quik Drive S .§
b. Do not exceed published loads, doing so could jeopardize fasteners. Other fasteners will void the warranty and may C=
the connection. cause the tool to malfunction and become damaged.
c. A fastener that splits the wood will not take the design r. If a Quik Drive product is compatible with a specified tool,
load. Evaluate splits to determine if the connection will do not use the product with any other tool.
Eerforrln ats (rjequwed. Dr\é V\IlfOOd rgaty sgllttea3|l?{tand S.Zould s. Power-driven fasteners may deflect and injure the operator
©eva ga edas reqwre. 11 Woo enl .S O. SPit consider or others. Follow the tool manufacturer’s operating
pre-boring holes with diameters specified in the 2018 instructions and use appropriate safety equipment
Edition National Design Specification (NDS) sections 12.1.5 '
for wood screws and 12.1.6 for nails. t.  Choose the proper tool to suit the fastener and
N , ) ) applications.
d. Fasteners may break if driven into hard materials or if
countersunk below the surface of the substrate fastened. u. Use proper safety equipment and follow all safety
instructions.
e. Do not overdrive fasteners. Overdriven fasteners may have NSIruCH
a reduction in shear and pull-through capacities. v. Always wear protective eyewear.
f. Use products only in accordance with all instructions. w. With the use of any power or power fastener, follow
g. All specified fasteners must be installed according manufacturer’s safety instructions.
to the instructions in this catalog. x. Dissimilar metal combinations should be carefully assessed
h. There are many choices of fasteners, tools and other and avoided if possible.
products. It is often difficult to determine which type of y. Al carbon steel based fasteners have the potential to
product is best suited for your application. In some cases, corrode and rust.
th b th t f product that will k ) )
ere may © morg Ian qne ype o . plro uet that wi Iwor z.  Some hardened fasteners may have premature failure if
well. The information in this catalog is intended to guide .
: ) . exposed to moisture. These fasteners are recommended
the designer toward the product best suited for the specific L .
. X . . to be used in interior dry conditions.
application, use and environment. The choice of which
product to use should be made by a qualified designer. aa. Select a fastener only after reading the corrosion
) information on pp. 10-14 of this catalog.
i. All connected members and related elements shall PP 9
be designed by the designer. ab. Be aware of special conditions that may increase corrosion
) ) risk and select product accordingly.
j.  Select fasteners of a type, size, length, thread, head, i ) o
coating, material, point and other characteristics suitable ac. Simpson Strong-Tie screws for applications in wood and
for your application, use and environment. Incorrect engineered wood are designed to be installed without
fastener selection may cause the connection to fail. predriling. However, some installation conditions may
) ) ) require predrilling to prevent splitting, torsional failure of
k. If using a fastener from this catalog with any other the fastener, or to facilitate installation. See note ¢ for more
Simpson Strong-Tie product, consult the appropriate information.
Simpson Strong-Tie catalog or strongtie.com for detailed ¢ N il | i
information concerning the other product. ad. Screws made from austgnltlc stainless steel are generally
softer and have less torsional strength than screws made
I Oﬂ|y use fasteners for their intended purpose as described from carbon steel. Simpson Strong_Tie does not assume
?n this puplication. Qormection failures can result from liability for breakage or damage due to screw breakage
inappropriate substitution. during or after installation. Pre-dfrilling may be necessary in
m. Test drive fasteners to assure fasteners install correctly. some cases. For best results, drive at 2,500 rpm or less.
See note ¢ for more information.
n. The term “designer” used throughout this catalog is )
intended to mean a licensed/certified building design ae. Allowable withdrawal and shear values for screws used
professional, a licensed professional engineer or in wood and engineering wood applications are based
licensed architect. on testing conducted by Simpson Strong-Tie in their ISO
17025 and IAS accredited laboratories.
0. Follow material manufacturer’s installation instructions and ) ) ) ) )
fastener recommendations. af. This catalog includes all information available as of the
effective date of publication. Please consult strongtie.com
p. Unless otherwise noted, nail “penny size” does not for current information.

imply specific diameters or load capacities. Design
standards must be used in conjunction with fastener
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Deck Construction and Fastening Tips

a. Before beginning construction, make sure boards are dry and
acclimated to jobsite conditions.

b. Select the proper fastener based on the importance of
the connection, exposure, and the materials that are
being fastened. Consult pp. 45-46 and pp. 48-50 of
our Deck Connection and Fastening Guide (F-DECKCODE)
or strongtie.com for guidelines on choosing the correct
fastener.

c. Consider using 300 Series stainless-steel fasteners when j.

elevated corrosion conditions may exist, such as presence of
de-icing salts or close proximity to swimming pools, hot tubs,
sprinklers, ponds, foliage and other moisture sources.

d. Inadequate gap spacing between boards can put additional
load on the fasteners and lead to broken screws or nail pops.
Spacing for wood decks depends on wood species and
moisture content.

e. For composite decking, consult manufacturer fastening
requirements and installation instructions related to spacing.

f. If the deck is attached to a wall or floor assembly of wood-
frame construction, approved corrosion-resistant flashing
should be applied to prevent water entry or penetration into
the building.

g. Use caution to avoid overdriving fasteners during installation.
Overdriving can cause fastener breakage and create a
counterbore where water can pool, facilitating corrosion
and decay.

Trademark Attribution

h. Allow for proper water drainage. A deck should slope away

from the structure a minimum of 8" to %" per every 12" to
reduce the possibility of standing water.

For composite decking to be installed diagonally, reduce

the on-center joist spacing following recommendations of

the deck board manufacturer. For 5/4 wood decking to be
installed diagonally, the spacing for supporting framing should
not exceed 16" on center.

Adequate ventilation is necessary to minimize cupping,
warping and other weathering-related defects. Construct
the deck a minimum of 18" off the ground to allow proper air
circulation. If this is not possible, install a plastic film moisture
barrier under the deck.

Proper maintenance is essential. Staining and sealing, along
with periodic inspection of fasteners and hardware, will
potentially add years to the life of the deck.

For more information on deck construction and products from
Simpson Strong-Tie, please see our Deck Connection and
Fastening Guide (F-DECKCODE) and the most recent technical
bulletin, Fastening Systems Technical Guide (C-F-TECHSUP) or
visit strongtie.com/deckcenter.

Please refer to the American Wood Council’s Prescriptive
Residential Wood Deck Construction Guide (DCA 6) for important
information on best practices and code compliant design.

Bosch®, Bostitch® DeWalt®, Duo-Fast® DuraLife™, E-coat® Enhance®, Envision®, Evergrain® Fiberon® Grip-Rite® Hilti® Hitachi®,
Horizon®, Makita® Max® Milwaukee® MoistureShield®, N2000® New Castle Steel™, Paslode®, Porter Cable® Powernail® Primatech®,
ProTect Advantage®, Ridgid® Select®, Senco® Spotnails®, TimberTech AZEK®, Trex®and Vantage Collection® are registered trademarks

of their respective companies.

Corrosion Information

Understanding the Corrosion

Metal connectors, fasteners and anchors can corrode and lose carrying
capacity when installed in corrosive environments or when installed

in contact with corrosive materials. The many variables present in a
building environment make it impossible to predict accurately whether,
or when, corrosion will begin to reach a critical level. This relative
uncertainty makes it crucial that specifiers and users be knowledgeable
about the potential risks and select a product suitable for the intended
use. When there is any uncertainty about the possible corrosion

risks of any installation, a qualified professional should be consulted.
Because of the risks posed by corrosion, periodic inspections should
be performed by a qualified engineer or qualified inspector and
maintenance performed accordingly.

It's common to see some corrosion in outdoor applications. Even
stainless steel can corrode. The presence of some corrosion does not

ISsue

mean that load capacity has been affected or that failure is imminent.
If significant corrosion is apparent or suspected, then the wood,
fasteners, anchors, and connectors should be inspected by a qualified
engineer or qualified inspector. Replacement of affected components
may be appropriate.

Because of the many variables involved, Simpson Strong-Tie

cannot provide estimates of the service life of connectors, anchors,
and fasteners. We suggest that all users and specifiers obtain
recommendations on corrosion from the suppliers of the materials that
will be used with Simpson Strong-Tie products, in particular, treated
wood or concrete. We have attempted to provide basic knowledge

on the subject here, and have additional information in our technical
bulletins on the topic (strongtie.com/info). The Simpson Strong-Tie
website should always be consulted for the latest information.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Corrosion Conditions

Corrosion can result from many combinations of environmental
conditions, materials, construction design, and other factors, and

no single guideline addresses all corrosion possibilities. Nevertheless,
important corrosion information can be obtained from the American
Wood Protection Association (AWPA), the International Building
Code (IBC), International Residential Code (IRC), and local building
codes. The following discussion provides general guidelines and
approaches for the selection of Simpson Strong-Tie products for
various construction conditions, but is not intended to supersede
the guidelines of the AWPA, IBC, IRC, or local building codes.

Corrosion issues for Simpson Strong-Tie products generally fall into
five categories:

1. Environmental and Construction Factors

Many environments and materials can cause corrosion, including
ocean salt air, condensation, duration of wetness, fire retardants,
fumes, fertilizers, chlorides, sulfates, preservative-treated wood,
de-icing salts, dissimilar metals, soils, and more. Designers must
take all of these factors into account when deciding which
Simpson Strong-Tie products to use with which corrosion-resistant
coatings or materials.

The design, quality of construction, and misinstallation can directly
affect the corrosion resistance of products. A product intended
and installed for use in a dry-service environment may corrode if
the structure design or building materials allow moisture intrusion,
or expose the product to corrosive conditions, such as moisture
or chemicals contained in the construction materials, soils, or
atmospheres.

2. Chemically Treated Lumber

Some wood-preservative or fire-retardant chemicals or
chemical retention levels create increased risk of corrosion
and are corrosive to steel connectors and fasteners. For
example, testing by Simpson Strong-Tie has shown that
ACQ-Type D is more corrosive than Copper Azole, Micronized
Copper Azole, or CCA-C. At the same time, other tests have
shown that inorganic boron treatment chemicals, specifically
SBX-DQOT, are less corrosive than CCA-C.

Because different chemical treatments of wood have different
corrosion effects, it's important to understand the relationship
between the wood treatment chemicals and the coatings and
base metals of Simpson Strong-Tie products.

The preservative-treated wood supplier should provide all of
the pertinent information about the treated wood product.
The information should include the AWPA Use Category
Designation, wood species group, wood treatment chemical,
and chemical retention. See building code requirements and
appropriate evaluation reports for corrosion effects of wood
treatment chemicals and for fastener corrosion resistance
recommendations.

With Fire-Retardant-Treated (FRT) Wood, the 2018 IBC Section
2304.10.5.4 and 2018 IRC Section R317.3.4 refer to the
manufacturer’s recommendations, while the 2021 IBC and 2021
IRC require fasteners to be in compliance with 2304.10.6.3-.4
and R317.3.3-.4, respectively. In the absence of recommendations
from the FRT manufacturer, the building codes require fasteners
to be hot-dip galvanized, stainless steel, silicon bronze or copper.
Simpson Strong-Tie further requires that the fastener is compatible
with the metal connector hardware. Fastener shear and withdrawal
allowable loads may be reduced in FRT lumber. Refer to the FRT
manufacturer’s evaluation report for potential reduction factors.

StrongTie

3. Dissimilar Metals and Galvanic Corrosion

Galvanic corrosion occurs when two electrochemically dissimilar
metals contact each other in the presence of an electrolyte
(such as water) that acts as a conductive path for metal ions to
move from the more anodic to the more cathodic metal. Good
detailing practice, including the following, can help reduce the
possibility of galvanic corrosion of fasteners and connectors:

e Use fasteners or anchors and connectors with similar
electrochemical properties

e Use insulating materials to separate dissimilar metals

e Ensure that the fastener or anchor is the cathode when
dissimilar connector metals are present

® Prevent exposure to and pooling of electrolytes

Galvanic Series of Metals

Corroded End (Anode)

Magnesium, Magnesium alloys, Zinc

Aluminum 1100, Cadmium, Aluminum 2024-T4, Iron and Steel

Lead, Tin, Nickel (active), Inconel Ni-Cr alloy (active),
Hastelloy alloy C (active)

Brasses, Copper, Cu-Ni alloys, Monel

Nickel (passive)

304 stainless steel (passive), 316 stainless steel (passive),
Hasteloy alloy C (passive)

Silver, Titanium, Graphite, Gold, Platinum

Protected End (Cathode)

If you are uncertain about the galvanic corrosion potential of any
installation, always consult with a corrosion expert. See the product
pages for particular parts for more information regarding what
coating systems are recommended or required for use with the
parts in question.

. Hydrogen-Assisted Stress Corrosion Cracking

Some hardened fasteners may experience premature failure from
hydrogen-assisted stress-corrosion cracking if exposed to moisture.
These fasteners are recommended for use only in dry-service
conditions.

. Indoor Swimming Pools

Indoor swimming pool environments are extremely corrosive to
steel products. Also, some stainless steel is highly susceptible

to stress corrosion cracking (SCC) under sustained loads in

this environment and SCC can result in sudden failures. Instead of
stainless steel, it is advised to use a duplex coated, post-hot-dip
galvanized or ZMAX®-coated low-carbon steel for any load bearing
components used in swimming pool environments. Regular
maintenance is strongly advised. See strongtie.com/corrosion
for additional information.

General
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Guidelines for Selecting Materials and Coatings

In the discussion and charts of this section, Simpson Strong-Tie
presents a three-step system to determine which product coatings
and base metals to use in a range of corrosion conditions. These
are general guidelines that may not consider all relevant application
criteria. Refer to product-specific information for additional guidance.

Simpson Strong-Tie evaluated the AWPA Use Categories (See AWPA
U1-21) and ICC-ES AC257 Exposure Conditions and developed a set
of corrosion resistance recommendations. These recommendations

Step 1 — Evaluate the Corrosion Conditions

¢ Dry Service: Generally INTERIOR applications including wall and
ceiling cavities, and in raised floor applications in enclosed buildings
that have been designed to prevent condensation and exposure
to other sources of moisture. Prolonged periods of wetness during
construction should also be considered, as this may constitute a
Wet Service or Elevated Service condition. Dry service is typical of
AWPA UC1 and UC2 for wood treatment and AC257 Exposure
Condition 1. Keep in mind that a dry-service environment may
contain airborne salts. AC257 Exposure Condition 2 reflects the
presence of airborne salt in a dry-service environment and corrosion
hazard to exposed metal surfaces. It does not include effects of
treatment chemicals. This condition is generally considered in
Elevated and Uncertain assessments.

e Wet Service: Generally EXTERIOR construction in conditions
other than elevated service. These include Exterior Protected and
Exposed and General Use Ground Contact as described by AWPA
UC4A. The AWPA U1 standard classifies exterior above-ground

address the coating systems and materials used by Simpson Strong-Tie
for fastener, connector, and anchor products. Although the AWPA

Use Categories and ICC-ES AC257 Exposure Conditions specifically
address treated-wood applications and some common corrosion
agents, Simpson Strong-Tie believes that its recommendations may

be applied more generally to other application conditions, insofar as
the service environments discussed are similar. You should consult with
a corrosion engineer concerning the application where advisable.

treatments as Use Categories UC3 (A and B) depending on moisture
run-off; and for exterior ground-contact levels of protection, it has
Use Categories UC4 (A-C). ICC-ES AC257 considers the exterior
exposure to be limited by the presence of treatment chemicals, and
corrosion accelerators. In general, the AC257 Exposure Condition 1
includes AWPA Use Categories UC1 (interior/dry) and UC2 (interior/
damp), while Exposure Condition 3 is a surrogate to UC3A, 3B, and
4A (exterior, above-ground and ground-contact, general use). The
ICC-ES AC257 Exposure Conditions 2 and 4 are exposures that are
salt environments.

e Elevated Service: Includes fumes, fertilizers, soil, some
preservative-treated wood (AWPA UC4B and UC4C), industrial-zone
atmospheres, acid rain, salt air, and other corrosive elements.

e Uncertain: Unknown exposure, materials, or treatment chemicals.

e Ocean/Water Front Service: Marine environments that include
airborne chlorides, salt air, and some salt splash. Environments with
de-icing salts are included.

Step 2 — Determine Your Corrosion Resistance Classification

Corrosion Resistance Classifications

Material to Be Fastened micronized CA-B, 0.15 pcf; ACQ-Type D (or C),
0.40 pcf. When wood treated with micronized CA-C
I— Preservative-Treated Wood and micronized CA-B with treatment retentions up
Environment vr\llggg gr o Chemical | Chemical - FRT to UC4B is in dry service, hot-dip galyanized
Other Zinc Retention | Retention ACZA orer Wood fasteners and connectors may be suitable.
Material | porate | SAWPA, | >AWPA, Uncertain 4.Mechanical galvanizations C3 and N2000 should not
UC4A uc4A be used in conditions that would be more corrosive
Dry Service Low Low Low High Medium High | Medium’ than AWPA UCBA (exterior, above ground, rapid
water run off).
Wet Service Medium N/A Medium High High High High
g J J g 5.Some chemically treated wood may have chemical
Elevated Service High N/A Severe Severe High Severe N/A retentions greater than specification, particularly
Uncertain High High Hgh | Severe | High | Severe | Severe near the surface, making it potentially more
corrosive than chemically treated wood with lower
Ocean/Water Front | Severe N/A Severe Severe Severe Severe N/A retentions. If this condition is suspected, use

Additional Considerations

1. Always consider the importance of the connection as well as the
cost of maintenance and replacement.

2. If the information about treatment chemicals in an application is
incomplete, or if there is any uncertainty as to the service environment
of any application, Simpson Strong-Tie recommends the use of a
Type 300 Series stainless steel. Simpson Strong-Tie has evaluated
the corrosion effects of various formulations of wood treatment
chemicals ACZA, ACQ, CCA, MCA, CA, and salt as corrosion
accelerators. Simpson Strong-Tie has not evaluated all formulations
and retentions of the named wood treatment chemicals other than
to use coatings and materials in the severe category. Manufacturers
may independently provide test results or other product information.
Simpson Strong-Tie expresses no opinion regarding such information.

3. Type 316/305/304 stainless-steel products are recommended where
preservative-treated wood used in ground contact has a chemical
retention level greater than those for AWPA UC4A; CA-C, 0.15 pcf
(pounds per cubic foot); CA-B, 0.21 pcf; micronized CA-C, 0.14 pcf;

Type 316/305/304 stainless-steel, silicon bronze,
or copper fasteners.

6. Some woods, such as cedars, redwood, and oak, contain water-
soluble tannins and are susceptible to staining when in contact with
metal connectors and fasteners. Applying a quality finish to all
surfaces of the wood prior to installation can help reduce staining.

7. Anchors, fasteners and connectors in contact with FRT lumber
shall be hot-dip galvanized or stainless steel, unless recommended
otherwise by the FRT manufacturer. Many FRT manufacturers
permit low-corrosion-resistant connector and fastener coatings for
dry-service conditions.

8. Simpson Strong-Tie does not recommend painting stainless-steel
anchors, fasteners or connectors. Imperfections or damage to the
paint can facilitate collection of dirt and water that can degrade or
block the passive formation of the protective chromium oxide film.
When this happens, crevice corrosion can initiate and eventually
become visible as a brown stain or red rust. Painting usually does not
improve the corrosion resistance of stainless steel.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie fasteners feature a wide range of materials and coatings designed to meet specific performance criteria.
It is important to select a material and/or coating that is suitable for the intended application and environment based upon
factors such as corrosion resistance and mechanical properties of the material. See p. 12 for more information on selecting
fasteners based upon corrosion resistance.

Simpson Strong-Tie Company Inc. welcomes the opportunity to provide assistance in fastener selection. Please call
(800) 999-5099 in the event that technical support is needed.

Low Level of Corrosion Resistance

Clear Zinc

Electroplated clear zinc is applied in accordance
with ASTM F1941. In the ASTM B117 salt
spray test, clear zinc provides 12 to 24 hours of
corrosion protection before the first appearance
of red rust depending on coating thickness.

Electrocoating (E-Coat™)

Electrocoat utilizes electrical current to
deposit the coating material onto the fastener.
After application, the coating is oven cured.
Electrocoat is intended for dry service, low-
corrosion applications and is suitable for use
with FRT in medium-corrosion, dry-service
applications.

Gray Phosphate

Gray phosphate provides a minimum level of
corrosion resistance and is intended for dry,
low-corrosion applications.

Black Phosphate

Black phosphate provides a minimum level of
corrosion resistance and is intended for dry,
low-corrosion applications.

Medium Level of Corrosion Resistance

Quik Guard® Coating

Quik Guard coatings are proprietary coating
systems that consist of an electroplated zinc
base layer and organic top coats. The corrosion
resistance is equivalent to hot-dip galvanization
(ASTM A153, Class D) in some exposures and in
most non-marine environments, and described
by ICC-ES, AC257 Exposures 1 and 3.

Double-Barrier Coating

The Simpson Strong-Tie double-barrier coating
is a proprietary coating that provides a level of
corrosion resistance that is equivalent to hot-dip
galvanization (ASTM A153, Class D) in most
non-marine environments and as described by
ICC-ES, AC257 Exposures 1 and 3.

Hot-Dip Galvanized, ASTM A153,
Class D

The Class D hot-dip galvanization is a coating
that meets the requirements of ASTM A153,
Class D, which is a minimum average of 1.0 oz/ft?
[305 g/m?] of zinc applied by a hot-dip process.
Hot-dip galvanized fasteners are compliant with
the 2018 and 2021 IBC and IRC.

Yellow Zinc

Electroplated zinc applied in accordance with
ASTM F1941. In the ASTM B117 salt spray test,
yellow zinc provides at least 24 hours of corrosion
protection before the first appearance of red rust.

Class 1 Zinc Electroplate

Electroplated zinc applied in accordance with
ASTM AB41, Class 1. This is an electroplated
zinc coating that provides a low level of corrosion
resistance. The Class 1 coating has no specified
red rust performance criteria in the B117 salt
spray test.

Type 410 Stainless Steel

Type 410 stainless steel is a low-carbon
martensitic grade of stainless steel that can be
hardened and is inherently magnetic. This material
provides corrosion resistance in mild atmospheres
and many mild chemical environments.

Coated Zinc

This coating system consists of an electroplated
zinc base layer with an E-Coat top coat. It
provides corrosion resistance that is adequate
for low corrosion environments. In ASTM B117
salt spray testing at 500 hours of exposure,
fasteners with this coating have an average red
rust of less than 5%.

Mechanically Galvanized,
ASTM B695, Class 55

This is a mechanically applied zinc coating

that meets the requirements of ASTM B695,
Class 55, which is a minimum average thickness
of 55 microns with a supplementary overcoat.
Screws with a Class 55 coating meet the
requirements for use in preservative-treated
and fire-retardant-treated wood as stated in

the 2018 and 2021 IRC.

N2000® Mechanically Galvanized
This is a mechanically applied proprietary zinc
coating with a supplementary overcoat. In the
ASTM B117 salt spray test at 1000 hours of
exposure, fasteners with the N2000 coating
exhibit average red rust less than 15%.

C-3 Mechanically Galvanized

A mechanically applied coating that is zinc

with a minimum of 20% tin in accordance with
Australian Standard AS3566.2. In the ASTM
B117 salt spray test at 1,000 hours of exposure,
fasteners with the C3 coating exhibit average
red rust of less than 2%.
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High Level of Corrosion Resistance
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Types 304 and 305 Stainless Steel

Types 304 and 305 stainless steels are
nickel-chromium austenitic grades of stainless
steel. Types 304 and 305 stainless steels

are not hardened by heat treatment and are
inherently nonmagnetic.

Severe Level of Corrosion Resistance

Type 316 Stainless Steel

Type 316 stainless steel is a nickel-chromium
austenitic grade of stainless steel with 2-3%
Molybdenum. Type 316 stainless steel is not
hardened by heat treatment and is inherently
nonmagnetic. It provides a level of corrosion
protection suitable for severe environments,
especially environments with chlorides. Type
316 stainless steel fasteners are compliant

They provide very good corrosion resistance
and are suitable for use in many corrosive
environments. Fasteners made from Types
304 and 305 stainless steels are compliant
with the 2018 and 2021 IBC and IRC.

Hot-Dip Galvanized, ASTM A153,
Class C

Class C hot-dip galvanization is a coating
that meets the requirements of ASTM A153,
Class C, which is a minimum average of

1.25 0z./ft.2 [381 g/m?] of zinc applied by a
hot-dip process. Hot-dip galvanized fasteners
are compliant with the 2018 and 2021 IBC
and IRC.

with the 2018 and 2021 IBC and IRC.

Passivation of Stainless-Steel Fasteners

Stainless steels are designed to naturally self-passivate by forming a chromium oxide layer. Corrosion resistance of some stainless-steel
fasteners is enhanced by a post-fabrication passivation process. The passivation process uses an acid bath to strip free iron from the
surface and an oxidizer to force conversion of the surface chromium to the oxide form.

General Note About Salt Spray Testing

Salt spray testing in accordance with ASTM B117 is not intended to represent real-world corrosion performance of fastener coatings.
It should only be used for comparative evaluation between like products. Many variables may affect the outcome of the salt spray test such
as base material, fastener features, coating and the material where it is installed.

14
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Nail Sizes

A common method used to represent nail sizes is the penny size, which is a length designation. The size is written with a

number and the abbreviation “d” for “denarius” which is Latin for “penny.” While referring to penny size and type designations

such as “box” or “common” is a typical method for calling out nails, it is more accurate and reduces potential confusion if

the nail is called out by diameter and length.

Note: Box, common and sinker nails may have the same length designation, but they have different diameters.

See the American Wood Council, NDS 2018, Appendix L for diameters and lengths for structural nails of each type.

Construction Nails

| SIMPSON

Dimensions (inches and mm)2®
%‘é Pennyweight 6d 7d 8d 104" 12d 164" 20d
Feature in. mm in. mm in. mm in. mm in. mm in. mm in. mm
Length 2 51 2Y4 57 2% 63 3 76 3Va 82 3% 89 4 101
Common Diameter 0.113 2.8 0.113 2.8 0.131 3.3 0.148 3.7 0.148 3.7 0.162 41 0.192 4.8
Head 0.266 6.6 0.266 6.7 0.281 71 0.312 7.9 0.312 7.9 0.344 8.7 0.406 | 10.3
Length 2 51 2Ya 57 2% 63 3 76 3Va 82 3% 89 4 101
Box Diameter 0.099 25 0.99 251 0.113 2.8 0.128 3.2 0.128 3.2 0.135 3.4 0.148 3.7
Head 0.266 6.7 0.266 6.7 0.297 7.5 0.312 7.9 0.312 7.9 0.344 8.7 0.375 9.5
Length 17 47 2% 53 2% 60 27 73 3% 79 3Va 82 3% 95
Sinker Diameter 0.092 2.3 0.099 2.5 0.113 2.8 0.120 3.0 0.135 3.4 0.148 3.7 0177 4.4
Head 0.234 59 0.250 6.3 0.266 6.7 0.281 7.1 0.312 7.9 0.344 8.7 0.375 9.5
'II'\‘y?)itle Feature = = = = in. mm in. mm in. mm in. mm = =
Metal Length — — — — 1% 38 1% 38 2% 63 2% 63 — —
Hardware Diameter — — — — 0.131 3.3 0.148 3.7 0.148 3.7 0.162 41 — —
Nalls Head — | — | — | — [o2s]| 72 |o2ss| 72 [o0285| 72 |o0285| 72 | — | —
See footnotes below.
Construction Nails (cont.) Steel Wire Gauge/Diameter
Dimensions (inches and mm) Gauge in. mm
Nae | Penmyweight 30d 40d 50d 60d 5 0259 657
Feature in. mm in. mm in. mm in. mm 4 0.238 6.05
Length 4% 114 5 127 5% 139.7 6 1524
6 0.203 5.16
Common Diameter 0.207 52 0.225 57 0.244 6.1 0.263 6.6
Head 0.438 | 111 0.469 | 119 0.5 12.7 | 0.531 134 8 0162 412
Length v | 1a | s Jr | = ] = | = | — 9 0.148 3.76
Box Diameter 0148 | 37 | 0162 | 4.1 — — — — 10 0.131 3.33
Head 0.375 95 0.406 | 10.3 = == = — 11 0.120 3.05
Length 44 107 4%, 120.6 — — 5% — 12 0.113 2.85
Sinker Diameter | 0192 | 48 | 0207 | 52 [ — | — |o0244 | — 13 0,092 234
. Head 0.406 | 103 | 0.438 | 11.1 — — 0.5 — 14 0.083 211
%?)'é Feature — | = =] =1 [ mm ]| — | — 15 0.072 183
Metal Length — — — — 2% 63 — — 16 0.065 1.65
Hai\zg;/lvsaere Diameter — — — — 0.25 6.3 — — 18 0.049 1.95
Head — -l = =10 %] =] = 23 0.026 066

1. Collated Strong-Drive® SCN Smooth-Shank and SCNR Ring-Shank connector nails have a

0.281"-diameter head for 8d, 10d and 16d sizes.
2. Dimensions for box, common and sinker nails per AWC/NDS, Table L4.

3. Diameter is shank diameter and Head is head diameter.

4. Dimensions per ASTM F1667.

5. Tolerances are specified in ASTM F1667.
6. Per Simpson Strong-Tie specifications.

1. Table based on Birmingham or Stub’s

Iron Wire Gauge.
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Nail Types

Box: Bright, coated, plain-shank nail or regular stock
steel with flat round head and medium diamond point.
Shank diameter is smaller than common nails of the
same penny weight.

Brads: A common term used for nails less than 174" in
length with a head slightly larger than the shank. These
nails can be easily concealed by countersinking below
the work surface.

Casing: A wire nail with a head that is only slightly larger
head than a finish nail, often used for flooring.

Common: Bright plain-shank nail of regular stock steel
with flat round head and medium diamond point. Shank
diameter is larger than box nails of the same penny size.

Connector: A wire nail with a concentric, full, round head
and diamond point. The shank can be either deformed
with annular rings or smooth.

Finishing: A wire nail with a head that is only slightly
larger than the shank and medium diamond point. These
nails can be easily concealed by countersinking below
the work surface.

Post-Frame Ring Shank: A wire nail with a concentric,
full, round head and 2.25 to 3 inches of shank length
that is deformed with annular rings. The annular rings
have over-shank diameter of 0.005 to 0.010 inch and
the pitch is 20 rpi.

Roofing: A nail used for attaching paper or shingles to
roof battens or sheathing; usually with a large flat head.

Roof Sheathing Ring Shank: A wire nail with a concentric,
full, round head and at least 1.5 inches of shank length
deformed with annular rings. The annular rings have
over-shank diameter of 0.005 to 0.012 inch and the pitch

is 13 to 20 rpi.

Nail Head Types

© 0O @

Siding: A wire nail with a shank that is typically 0.099" or less
in diameter and a smaller head than other nails of the same
size to help conceal the fastener after installation.

Sinker: A 16d sinker is a 0.148" x 34" coated framing nail.

Nail Shank Types

Smooth Shank: There are no deformations on the shank,
making nails with a smooth shank the easiest to drive.
Smooth shank nails offer the least pullout resistance when
compared with spiral and ring shanks.

Spiral Shank: A spiral “thread” on the shank causes the
nail to spin during installation, creating a thread-like interlock
with the wood, which increases withdrawal capacity.
Spiral-shank nails are designed to drive easier into harder
woods and dense materials while still providing increased
withdrawal resistance.

Annular Ring Shank: Annular threads or “rings” are
formed on the shank to increase withdrawal capacity. The
“rings” create an interlock between the shank of the nalil

and the wood, providing superior holding power. Generally
considered the nail type with the best withdrawal resistance.

JJ1J11]] (=g
- Smooth Shank

SSSS———

Screw Shank

JJ1100T [ ==
- Annular Ring Shank
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Flat Flat Head with Flat Head with Finish Pyramid Flat Head Flat Head with Clipped
Head Concentric Checkered Head Head with Bonded EPDM Washer D-Head
Ring Texture Texture Washer
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Fastener Overview, Screw Features StrongTie

Head Styles

—

Flat Head Flat Head Ribbed Bugle Head Trim Head Trim Head
with Nibs Flat Head with Nibs
Cap Head Ribbed Modified Pan Head Flat-Pan Head Pancake Head
Wafer Head Truss Head
Wafer Head Combo Head Hex-Washer Ultra-Low Profile Washer Head Rimmed Flat
(hex head with Head Pancake Head Head with Nibs

6-lobe recess)

A

Il

Box-Shape Cap-Style/ Compact Washer Head
Cutter Head Cylinder Head Head with Box Nib

Thread Styles

g % % % /
Coarse Twin Threads Metal Tapping Box Threads High-Low Serrated Reverse Knurls
Threads Threads Threads Threads Threads
Point Styles
i ’ % [ ] Measure pan, pancake, truss,
Paddle Point SawTooth®  Sharp Point with Nib  Sharp Point Type-17 Point washer, wafer head, combo
Application: Application: Application: Application: Application: head and hex-head screws from
Hardwood Wood Wood, composite  Wood and thin metal  Wood, composite under head to point
and thin metal
M l I: <| 5/8" :
Drill Point Drill Point Pilot Point Heavy-Duty
Application: with Wings Application: Pilot Point Measure all other screws from
Metal Application: Wood to metal Application: top of head to point
(see p. 18 for Wood to metal Wood/sheathing
more information) to metal

General
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How Self-Drilling Screws Work StrongTie

Application Design Features

As their name implies, self-drilling screws operate on the same When selecting a self-drilling screw, consider the material
principles as drill bits and other cutting tools. For any cutting tool, thicknesses and types of materials to be joined. Following are some
performance is governed by cutting speed, feed rate, depth of cut key design features to look for when selecting suitable fasteners.

and the work material itself. Therefore, installation performance
of self-drilling screws can be linked to the basic cutting tool
parameters. Suggested optimal parameter values are listed by
nominal screw size in the table below.

Drill Flutes allow drilled material to exit the hole. Completely
embedded flutes can no longer remove these chips, which contain
approximately 80% of the heat created by the drilling process.

A buildup of this material can cause the point to over-heat and fail.
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General

Point Geometry is the designed shape of the screw’s drill point. Point Length determines the material thickness which the screw

RPM is the speed at which the driver motor runs while the screw can reliably penetrate. The unthreaded portion of the point, (pilot
is installed. This is often adjustable using a variable pull trigger or section) must be able to completely drill through the material
different driver motor. before the threads engage. If the threads engage before drilling is

Applied Force is a measure of the user applied force as the screw complete, the fastener can bind and break.

is installed. More force is not necessarily better. Point Wings are used on some screws that fasten thicker
materials, such as wood, to metal. The wings enlarge the hole in
the fastened material, allowing the threads to pass through without
contacting the fastened material. This added clearance prevents
separation of the fastened material from the base metal (known

as “jacking”). The wings will break away on contact with the metal

Optimal Cutting Conditions by Screw Size before the threads engage in the metal.

Work Material Hardness can be viewed as a material’s resistance
to drilling or cutting. In most instances, the harder the work
material, the more difficult it is to cut.

Major Work

See | Dlameter Forcet () | Matera Basic Self-Drilling

® | o | 2w | w0 Screw Anatomy
#8 0.164 1,900 93
#10 0.190 1,600 104 20 Rockwell Head ——>
#12 0.216 1,400 116 C*-scale
#14 0.250 1,200 131
#16 0.313 1,000 157
*Suggested combined maximum values. Individual values may be — Max.
increased if other, associated variables are decreased proportionally. Threads — | grip length
Stated speeds may require a variable-speed screwdriver motor and a
partial trigger-pull.
Drill-Point Material is generally plain carbon steel which is less
stable at high temperatures than equivalent high-speed steel (HSS) _
L . . . . Wings A
drill-bits. To reduce wear on the drill point, fasten using a drill motor Pilot section | Point
rather than an impact driver or hammer drill. (when necessary) f Flute | ength
High Temperature Stability affects how quickly the drill point T -
fails due to the heat generated by the drilling operation. Refer to Drill point
the troubleshooting guide at the end of this section for some visual
examples. Remember:
arpe . . . . . Drill point must be
Drilling Temperature is directly proportional to motor RPM, Drill point ga."’e'd“?ﬁ‘“dma‘e"a'
applied force, and work material hardness. As each value with wings eing arifec:
increases, so does the heat generated by the drilling operation. -
Reducing Applied Force can increase durability and allow the - Q
drill point to penetrate thicker materials (i.e., remove more material L
before failing due to heat buildup). 1”4"
Reducing Motor RPM can improve performance in harder Wings ream hole larger > Wings break off when
materials by allowing the user to push harder during the drilling than threads so threads they hit steel, then

will not engage wood. threads engage.

process and extending the life of the drill point.
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How Self-Drilling Screws Work StrongTie

Cold-Formed Steel Thicknesses

Work Material Thickness by Screw for Framing Applications

Minimum

Suitable Material

Design Thickness

Screw : 1 Thickness
Point Type Th"z:(nn;a SS s
i (in.) (in.) -5
_ SE
# 0035-0100 25 18 | 00188 | 048 |0.0179 | 045 gg
#2 #8 0.035-0.100 SE
22 27 0.0283 | 0.72 | 0.0269 | 0.68
#10 0.035-0.100 20
#8 0.100 — 0.140 Drywal) 30 0.0312 | 0.79 | 0.0296 | 0.75
_ 20
#3,#5 #10 0.110-0.175 (Structural) 33 0.0346 | 0.88 | 0.0329 | 0.83
2 0110=0.210 18 43 0.0451 | 1.15 | 0.0428 | 1.09
#3 #14 0.110-0.220
16 54 0.0566 | 1.44 | 0.0538 | 1.37
" #12 0.175-0.250
#14 0175 — 0.250 14 68 0.0713 | 1.81 | 0.0677 | 1.72
#5 #14 0.250 - 0.500 12 97 0.1017 | 258 | 0.0966 | 2.45
1. Total thickness of all steel, including any spacing between layers. 1. For reference only.

2.0ne “mil” is 1/1,000 (0.001) of an inch. Mil thickness
measures the uncoated base material.

Self-Drilling Screw Troubleshooting Guide

Failure Mode Likely Cause(s) Suggested Action

Excessive force (feed)

applied while drilling Reduce application force

Split at point (web)

Quter corners worn ‘ Drill RPM (cutting speed) Use slower motor or partial
or melted too high trigger pull

Cutting edges chipping
or breaking

Excessive force (feed)

applied while drilling Reduce application force

e Work material too hard e Confirm work material specs
Point melted or diameter e |nsufficient chip clearance e Choose screw with longer
significantly reduced o Excessive force (feed) applied pilot section
while drilling e Reduce application force

e Check motor direction
e Drill motor set on reverse ' )
. . e Confirm work material specs
Screw spins without e Work material too hard o
drilling a hole e |nspect unused drill points

e Drill point blunted by handling for possible damage

(from handling)
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Fastener Overview/Screw Head Pull-Through

The calculation of allowable pull-through resistance is described in AWC NDS-2018, Section 12.2.5, and the calculation
follows equations 12.2-6a and 12.2-6b depending on the relationship of fastener head diameter to side member thickness.
The NDS functions assume that the fastener head is concentric to the shank, is full-round in plane shape, and is flat on the
wood-bearing surface.

Simpson Strong-Tie evaluated the pull-through resistance of Strong-Drive® screws with washer heads, hex washer heads
and flat heads in dimensional lumber. The pull-through testing included head geometry, thickness of side member and
wood-specific gravity for screws that are partially threaded. Engineering analysis showed that pull-through of washer heads
and hex washer head screws perform at least as good as the NDS calculations. At the same time, the flat-head geometry
underperforms the NDS pull-through functions because of the underhead geometry that is continuously angled from the
shank to the top surface of the head. See table below for appropriate factors to be applied to the calculated allowable pull-
through resistance.
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General

Simpson Strong-Tie Strong-Drive Screw Head Geometries and
Adjustment Factors for Pull-Through Calculations Following the NDS

S . Pull-Through
Head trong-Drive Adjustment Factor’

Screw lllustration

Geometry Examples SPF/HF

SDWS Timber Screws
(Interior and Exterior Grade)

Hex SDS Heavy-Duty
washer head Connector Screws ‘ ; 1.0 1.0

SDCP Timber-CP
Flat head Screws 0.8 0.6

1. Apply adjustment factors to NDS 2018 equations 12.2-6a and 12.2-6b, as appropriate.
The calculation of allowable pull-through resistance is described in AWC NDS-2018, Section 12.2.5, and the calculation follows equations
12.2-6a and 12.2-6b depending on the relationship of fastener head diameter to side member thickness. The NDS functions assume that
the fastener head is concentric to the shank, is full-round in plane shape, and is flat on the wood-bearing surface.

Washer head 1.0 1.0

a,
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Connector Fastening StrongTie

Fastener Types and Sizes Specified for
Simpson Strong-Tie Connectors

Many Simpson Strong-Tie
connectors have been
designed and tested for use
with specific types and sizes
of fasteners. The specified
quantity, type and size of
fastener must be installed

in the correct holes on the
connector to achieve published
loads. Other factors such as
fastener material and finish
are also important. Incorrect
fastener selection or installation
can compromise connector
performance and could lead
to failure. For more information
about fasteners, see our
Fastening Systems catalog

at strongtie.com or access
our Fastener Finder software
at strongtie.com/software.

The Simpson Strong-Tie
Strong-Drive® Connector
screw is the only screw
that is approved as an
alternate to nails with
our connectors.

The allowable loads
of stainless-steel
connectors match
those of carbon-steel
connectors when
installed with Simpson
Strong-Tie stainless-
steel, SCNR ring-
shank nails. For more
information, refer

to engineering letter
-F-SSNAILS at
strongtie.com.

0 1% 2% 3 3% 3%

0 v
0.162"x 372" "
(16d Commo;) E e = 2-152

0.162"x 3%2" |
(SCNR Ring Shank)

v
0.148"x 314" ﬁ] i E— =——C — 0.148"
\

(16d Sinker)
0

0.148"x3"
(10d Common)

L]
] ) >2148"

SD CONNECTOR Screw E

(SD10212) #10x 21"
0.162"x 272" i NN !

(N16) | [ [ 2.162
= A

0.148"x2v:" | [ JII]] & 0.148"
U [}

0.148"x2%2" to 3"
(SCNR Ring Shank)

0.131"x2%"
(SCNR Ring Shank)

SD CONNECTOR Screw
(SD9212) #9x 212"

L
0.131"x 2" o= "
(8d Common) = 0131

N54A

SD CONNECTOR Screw
(SD10112) #10x1%2"

|
0.148"x1%4" ; = "
(N10) Jm f— 2.148

Fasteners are illustrated

ny 11 v =
o sy [ NIIES Sur 5o N e

Screw and ring-shank

1 Ll e
" SNR Ring Shank) (| — —JIHITININIIES oo (3 Cammen fterto

SD CONNECTOR Screw
(SD9112) #9x 17"

¥
0.131"x 172" L N — = 0.131"
(N8) I

SDS HEAVY-DUTY
CONNECTOR Screw |
0.25" x various lengths >_=

SDWH
TIMBER-HEX HDG Screw
0.276" x various lengths
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Simpson Strong- astening Systems Technical Guide

General Load Tables

Screw Strength

Nominal Strength (Ib.) Load Res?ﬁ}%&; Z%?)tor Design AIIowallefS%t)ra;s) Design

Model ;
No. Seextengh | shear | Tension | Shear | Tenson | Shear | Tension

S

Steel to Steel

FPHSD3451016 #10 x %" 1,710 2,215 855 1,110 570 740
FPHSD34S51214 #12 x %" 2,535 3,380 1,265 1,690 845 1,125
PHSD34S0818 #38 x 94" 1,495 1,810 750 905 500 605
E1B1414 #14x1" 3,130 5,395 1,565 2,700 1,045 1,800
XEQ34B1016 #10 x 34" 1,390 2,350 695 1,175 465 785
XU34S1016 #10 x %" 1,735 2,895 870 1,450 580 965
X1S1016 #10x1" 1,625 2,930 810 1,465 540 975
X1S1214 #12x1" 2,525 3,750 1,265 1,875 840 1,250
XMQ114S1224 #12 x 114" 3,110 4,985 1,555 2,495 1,035 1,660
XLQ11471224 #12 x 14" 3,110 4,985 1,555 2,495 1,035 1,660
PCSD1S1016 #10x1" 1,705 2,380 850 1,190 570 795
PCSD1S1214 #12x1" 1,760 3,180 880 1,590 585 1,060
SSPCSD1S1016 #10x1" 1,892 3,045 985 1,588 631 1,015
PC1BS1012 #10-12x 1" 1,415 2,080 710 1,040 470 695
PC1BS1211 #12-11 x 1" 1,715 3,080 860 1,540 570 1,025
DWF114PS #6 x 174" 1,255 1,575 630 790 420 525
DWF158PS #6 x 19" 1,255 1,575 630 790 420 525
DWFSD158PS #6 x 19" 1,260 1,720 630 860 420 575
DWFSDQ114PS #6 x 114" 1,260 1,720 630 860 420 575
DWFSD178PS #6 x 178" 1,260 1,720 630 860 420 575
DWFSD238PS #8 x 2%" 1,260 1,720 630 860 420 575
FHSD11450818 #3 x 14" 1,221 1,884 637 983 407 628
SSFHSD112S1016 #10x 112" 2,275 3,435 1,140 1,720 760 1,145
PPHD11516S0817 #8 x 11%6" 1,265 2,075 630 1,035 420 690
PPHD134S1016 #10 x 134" 1,265 2,675 630 1,335 420 890
PPHD3S1016 #10x 3" 1,265 2,675 630 1,335 420 890
PPHD134S1214 #12 x 134" 2,380 3,880 1,190 1,940 795 1,295
CBSDQ158S #3 x 19" 1,745 2,500 870 1,250 580 835
CBSDQ214S #10 x 214" 2,205 3,295 1,105 1,650 735 1,100
TB1445S #14 x 194" 3,690 4,625 1,845 2,315 1,230 1,540
TB1460S #14 x 2%" 3,690 4,625 1,845 2,315 1,230 1,540
TB1475S #14x 3" 3,690 4,625 1,845 2,315 1,230 1,540

1. Table based on testing per AISI Standard Test Method S904-08.
2. Factor of Safety (), and Resistance Factor (¢) are determined per AISI S100-12 Section F1.

3. Pss and Pts are nominal shear strength and nominal tension strength values for the screw, respectively, and are also known as the
average (ultimate) values of all tests; determined by independent laboratory testing.
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Fasteners for Use with Alternate Lumber Species

The American Wood Council (AWC) provides structural properties for North American and non-North American visually graded
dimension lumber in Chapter 4 of the National Design Specification (NDS) Supplement, 2018 Edition. With few exceptions,
Simpson Strong-Tie has evaluated its wood construction connectors and fasteners for use with North American Douglas
Fir—Larch (DF), Southern Pine (SP), Spruce-Pine-Fir (SPF), and Hem-Fir (HF) and their corresponding structural properties,
which can vary substantially from alternate species listed in the NDS Supplement.

When evaluating capacities of Simpson Strong-Tie fasteners for use with one of the alternate wood species listed in
Chapter 4 of the NDS Supplement, a designer or Engineer of Record applies the adjustment factor determined in
accordance with Table 1 to the corresponding product’s allowable loads published by Simpson Strong-Tie.

Table 1. Adjustment Factor for Fasteners Installed with
Alternate Lumber Species

Specific Gravity, G, of Alternate Lumber Species

Allowable Load Type 0.42 <G <0.50 G >0.50 0.31<G<0.42

Use Published Loads for Use Published Loads for
DF and/or SP SPF and/or HF
Lateral Load 0.81
0.86 1.00 1.00
Withdrawal Load 0.66

Where G = Specific gravity for the alternate lumber species used, per NDS Supplement Chapter 4.
Note: Adjustment factors shall not be greater than 1.00.

Wood Species Combinations in the Specific Gravity Range 0.35 to 0.41

Wood Species ‘ Specific Gravity'
Alaska Spruce 0.41
Aspen 0.39
Balsam Fir 0.36
Coast Sitka Spruce 0.39
Cottonwood 0.41
Eastern Hemlock 0.41
Eastern Hemlock-Balsam Fir 0.36
Eastern Hemlock-Tamarack 0.41
Eastern Softwoods 0.36
Eastern Spruce 0.41
Eastern White Pine 0.36
Engelmann Spruce-Lodgepole Pine 0.38
Northern Species 0.35
Redwood, open grain 0.37
Spruce-Pine-Fir (South) 0.36
Western Cedars 0.36
Western Cedars (North) 0.35
Western White Pine 0.40
Western Woods 0.36

1. Specific gravity as assigned in NDS-18 Table 12.3.3A.

| SIMPSON
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General Material Safety Data (SDS) Note StrongTie

Safety Data Sheets (SDS)

For Fasteners

Simpson Strong-Tie Company Inc. manufactures and sells fasteners, metal connectors and mechanical
concrete anchors. Fastener products include and are not limited to nails, screws, staples, deck clips and

deck plugs. Metal connectors include and are not limited to hangers, holdowns, clips, ties, straps and truss
plates. Mechanical concrete anchor products include and are not limited to drop-ins, screws, drive pins and
various mechanical anchors. For the purpose of hazard communication, fastener products, connector products
and mechanical concrete anchor products are “Articles” as defined in 29 CFR 1910.1200(c), “Article means

a manufactured item other than a fluid or particle: (i) which is formed to a specific shape or design during
manufacture; (i) which has end-use function(s) dependent in whole or in part upon its shape or design during
end use; and (jii) which under normal conditions of use does not release more than very small quantities, e.g.,
minute or trace amounts of a hazardous chemical (as determined under paragraph (d) of this section), and does
not pose a physical hazard or health risk to employees.” As Articles, fastener products, connector products and
mechanical concrete anchor products are exempt from Material Safety Data Sheet (MSDS/SDS) requirements
under the Hazard Communication Standard (29 CFR 1910.1200(b)(6)(v)). For this reason, Simpson Strong-Tie
does not have available MSDS/SDS sheets for its fastener products, connector products and mechanical
concrete anchor products.
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General

Fastener Finder

Find the Right Fastener for Your
Job — Fastener Finder App

Explore our extensive array of screws, nails and specialty fasteners to find the exact product
you need in seconds. Search by multiple criteria, such as application, type and model number.

Features:
e Thumbnails, for more information about e Mobile-friendly design

product options  New selection of penny size options
e Easily share links to a specific set of results to choose from
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B
Fastener Finder StrongTie

Select the Right Fastener for Your Job —
Fastener Designer App

The Fastener Designer web-based application is a quick, easy-to-use tool for providing Simpson Strong-Tie
structural screw alternatives to specified standard NDS fasteners in withdrawal, lateral load parallel-to-grain,
lateral load perpendicular-to-grain, ledger and multi-ply connections. The Fastener Designer web-based
application provides detailed load calculations for both the NDS fasteners and recommended Simpson
Strong-Tie structural screws. See strongtie.com/webapps/fastenerdesigner for more information.
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General

Select fasteners based on:

o Withdrawal loading e Corrosion resistance
e | ateral loads, parallel or perpendicular to grain e | edger connections
e Multi-ply connections

Fastener Designer

| iy Do @ s, mny W-um e B prwidng [erpen FEwed- e ko sows
i, b P TS T EVSR 90T B ] i T i e
TR T R Sl [ SV e s, T Sl IR 1 VR T TH T e
e St ! sl b Egl B BTG Badener i e s oesmer e e, S
Vg T i e

General
Sasie! Applcahon Deaign Wi e
{0 DG 2o
i s & MDE FTENS

SN0 Y

Bide Member

B v O Gies

Man Lemier Frogerten Witheirvaml Loading

Fastener Designer App — Withdrawal Loading Input Screen
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Structural and General Fastening

Dimensions and Mechanical Properties of
Strong-Drive” and Deck-Drive” Screws for
Wood and Engineered Wood

Dimensions? Strengths

Thread Bend Yield,| Tension Shear
R L R IS N e el
DSV212/CSzv212 2.5 1.5
DSV3/CSV3 3 1.5
0.183 0.126 0.135 0.333 170 — —
DSV312 3.5 2
DSV4 4 25
T12300WP 3 2.2
T12350WP 3k 2.5
T12400WP 4 2.8
0.224° 0.152 0.167 0.440 80° 605 —
T12450WP 4.5 3.2
T12500WP 5 3B
T12600WP 6 4
T14300WP 3 2.1
T14350WP 3.5 2.3
T14400WP 4 2.8 0.25 0173 0.187 0.460 80¢ 775 —
T14500WP 5 3.5
T14600WP 6 4.2
SDWC15450 4.5 4.25
0.235 0.152 — 0.327 195 1,160 815
SDWC15600 6 5.75
ER-192
SDW22300 2.94 1.438
SDW22338 3.34 1.563
SDW22438 4.375 1.438
SDW22458 4.585 1.438
0.315 0.203 0.221 0.750 180 1,550 1,125
SDW22500 5.04 1.563
SDW22600 5.94 1.438
SDW22638 6.315 1.438
SDW22634 6.74 1.563
SDWS22300DB 8 1.5
SDWS22312DBB 815 2
SDWS22400DB 4 2.375 0.315 0.203 0.221 0.750 160 1,505 910
SDWS22500DB © 3
SDWS22512DBB H15) 3

See footnotes on p. 32.

| SIMPSON
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[SIMPSON
Structural and General Fastening StrongTie

Dimensions and Mechanical Properties of
Strong-Drive” and Deck-Drive™ Screws for
Wood and Engineered Wood (cont.)
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Model Dimensions? Strengths =
No. Thread Bend Yield,| Tension o
Length Fyb (ksi) (Ib.) 3
ER-192 (cont.) £
(=]
SDWS226000B 6 3 =
L
SDWS22800DB 8 3 0.315 0.203 0.221 0.75 175 1,575 1,055 'g
@®©
SDWS221000DB 10 3 -
(]
SDWH19300DB 3 1.5 g
165 1,210 770
SDWH19400DB 4 2.375
SDWH19600DB 6 2.77 0.275 0.182 0.199 0.64
SDWH19800DB 8 2.77 175 1,245 780
SDWH191000DB 10 2.77
SDWS22400 4 2.375
SDWS22500 5 3 0.315 0.203 0.221 0.75 160 1,505 910
SDWS22512 55 3
SDWS22600 6 3
SDWS22800 8 3
SDWS22900 9 3
SDWS221000 10 3 0.315 0.203 0.221 0.75 175 1,575 1,055
SDWS221100 11 3
SDWS221200 12
SDWS221500 15 3
SDWS19600 6 8
0.275 0.182 0.199 0.640 175 1,245 780
SDWS19712 7.5 8
SDWH27400G 4 3
SDWH27600G 6 3
SDWH27800G 8 3 0.398 0.245 0.276 0.910 146 2,050 1,465
SDWH271000G 10 3
SDWH271200G 12 3
SDWS14350 85 2
0.204 0.124 0.142 0.550 200 690 475
SDWS14500 ® 2
SDWS16212 2.4 1.125
SDWS16300 2.9 1.625
0.216 0.145 0.159 0.435 175 920 570
SDWS16312 3.5 2.0
SDWS16400 4.0 2.5
SDWS25200DBB 2 1.25 0.256 0.188 0.239 0.750 200 1,665 1,055

See footnotes on p. 32.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Dimensions and Mechanical Properties of
Strong-Drive” and Deck-Drive™ Screws for
Wood and Engineered Wood (cont.)

Dimensions? Strengths
Model
No. Thread Bend Yield,| Tension
Length Fyb (ksi) (Ib.)

ESR-3046
SDHR27400 3.94 217

0.394 0.242 0.28 0.587 190 2,500 1,680
SDHR27614 6.3 4.33
SDHR31400 3.94 217

0.472 0.264 0.319 0.665 200 3,075 2,150
SDHR31614 6.3 4.33
SDCP22318 318 1.97 0.309 0.208 0.228 0.577 185 2,045 1,335
SDCP22434 4.72
SDCP22512 531
SDCP22614 6.3
SDCP22700 7.09

815 0.309 0.208 0.228 0.577 185 2,045 1,335

SDCP22858 8.66
SDCP22912 9.45
SDCP221100 11.02
SDCP221134 11.81
SDCP27400 3.94 1.97
SDCP27614 6.3
SDCP27778 7.87
SDCP27912 9.45 3.15 0.394 0.246 0.276 0.701 195 2,885 1,860
SDCP271100 11.02
SDCP271212 12.6
SDCP271400 1417
SDCF22434 472 4.29
SDCF22512 5.5 5.08
SDCF22614 6.3 5.87
SDCF22700 7.09 6.65

0.315 0.205 — 0.591 180 2,000 1,400
SDCF22858 8.66 8.23
SDCF221014 10.24 9.8
SDCF221134 11.81 11.38
SDCF221334 13.78 1335

See footnotes on p. 32.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Dimensions and Mechanical Properties of
Strong-Drive” and Deck-Drive™ Screws for
Wood and Engineered Wood (cont.)

Dimensions? Strengths
Model
No. Thread Bend Yield,| Tension
Length Fyb (ksi) (Ib.)

ESR-3046 (cont.)
SDCF27400 3.94 3.66
SDCF27614 6.3 6.02
SDCF27778 7.87 7.6
SDCF27912 9.45 9.17 0.394 0.24 — 0.728 200 3,200 2,300
SDCF271100 11.02 10.75
SDCF271958 19.69 19.41
SDCF272358 23.62 23.35
SDCFC271958 19.69 18.38
SDCFC272358 23.62 22.32

0.394 0.245 — 0.528 200 3,200 2,300
SDCFC273112 3.8 30.19
SDCFC273938 39.37 38.07
SD9112 15 1

0177 0.113 0.132 0.378 188 510 425
SD9212 2.5 1
SD9112SS 1.5 1

0.169 0.121 0.139 0.378 553 530 440
SD9212SS 2.5 1
SD10112/SD10112DBB 1.5 1

0.2 0.126 0.161 0.378 188 555 445

SD10212 2.5 1
SDWF2716 16
SDWF2720 20
SDWF2724 24 © 0.323 0.245 0.274 0.75 — 2,685 —
SDWF2726 26
SDWF2730 30

See footnotes on p. 32.

| SIMPSON
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Dimensions and Mechanical Properties of
Strong-Drive” and Deck-Drive™ Screws for
Wood and Engineered Wood (cont.)
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- Model Dimensions Strengths
o No. Thread Bend Yield,| Tension
Q Length Fyb (ksi) (Ib.)
2 ESR-2236
g) SDS25112 1.5 1
S .
2 SDS25134 175 1.25
©
'g SDS25200 2 1.25
()
= SDS25212 25 15
SDS25300 3 2
0.256 0.188 0.239 0.503 172 1,430 800
SDS25312 3.5 2.25
SDS25412 4.5 2.75
SDS25500 5 2.75
SDS25600 6 3.25
SDS25800 8 3.25
SDS25112SS .8 1
SDS25200SS 2 1.25
SDS25212SS 2.5 15 0.256 0.188 0.239 0.503 164° 1,430 800
SDS25300SS 3 2
SDS25312SS 3B 2.25
ESR-1472
WSV134 1.75 1.2
WSV200 2 1.45
WSVF200 2 1.45
WSV212 2.5 1.95 0.182 0.121 0.132 0.333 200 710 460
WSVF212 2.5 1.95
WSV300 3 217
WSVF300 3 217
a: Notation
D Major diameter
Dr Minor (root) diameter
Ds Diameter of shank
Dn Diameter of head
Fyb Specified bending yield strength based on minor diameter and testing per ASTM F1575

Tension and Shear Tested per AISI S904, calculation is average divided by safety factor of 3.0
b: square thread ~ Major diameter is diagonal across corners
c: Fyp Types 305 and 316

d: These values reflect information at the time of publication. For the most current dimensions and properties, see the published
evaluation reports.

The dimensions and properties shown in this table are intended for circumstances where a high degree of precision is needed,
such as engineering calculations.
In other published materials for product identification, commercial dimensions are used for clarity of communication.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Wafer-Head Construction Screw

Cabinet Assembly and Installation; Multipurpose Wood-to-Wood

The Wafer-Head Construction screw is a versatile, multi-purpose fastening solution for a variety of interior or
exterior applications, such as cabinet installation and wood-to-wood applications where high pull-through
capacity is required. With its low torque threads and fast-start point, the Wafer-Head Construction screw drives
effortlessly and is ideally suited to drive into today’s wood or engineered wood materials. Available in convenient
quantities, Wafer-Head Construction screws are offered in select sizes for fastening a variety of projects.

US Patent 9,523,383

For more information, see p. 83, C-F-2023 Fastening Systems catalog

- @

Wafer-Head Construction Screw - 1% -3
Reference Allowable Pull-Through Value

(o
UJ

Reference Allowable Withdrawal Value, W

Thread (Ib/in.)

Size x Length Model

(in) No. L?i?l?)th Side Member Thickness > % in.
#3x 1V CBT08114 0.80
#3x 1% CBT08112 1.50
#3x2 CBT08200 1.25 108 62 194 147
#3x 22 CBT08212 1.25
#3x3 CBT08300 1.50

1. Tabulated allowable values are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration
uptoCp=1.6.

2. Tabulated reference allowable withdrawal values, W, are in pounds per inch of the thread penetration into the side grain of the
main member.

3. Tabulated reference allowable pull-though values are the allowable load for the fastener head pull-through for a minimum %" thick
side member.

4. Use the lower of the withdrawal or pull-through values to determine axial design value.

5. Screws must be installed normal to the side grain of the wood main member with the screw axis at a 90° angle to the wood fibers.

B
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Finish Trim Screw

Multipurpose Screw for Trim, Cladding, Fascia and Other Wood-to-Wood Fastening

The Finish Trim screw is a versatile, multipurpose fastening solution for a variety of interior and exterior
applications, such as the installation of trim, cladding and fascia. With its low-torque threads and fast-start
point, the Finish Trim screw drives effortlessly and is ideally suited to be countersunk into sawn lumber or
engineered wood materials. Its mini trim head provides minimal screw head visibility. Available in convenient
quantities, Finish Trim screws are offered in select sizes for fastening a variety of projects.

Codes/Standards: N/A

US Patent 9,523,383

For more information, see p. 84, C-F-2023 Fastening Systems catalog

For use in elevated or ocean/water front, it is recommended to use Type 316 stainless steel screws that are available.
The values in the table below are applicable for both Quik Guard® coating (tan or white) and stainless steel screws.

Finish Trim Screw - W5 —
R Allowable P oud
R Allowab d b
g od M b
0 0 (€ 0
DFL/SP P DFL/SP >

#7x 1Y% FT07114 0.75
#7x 1% FT07112 1.00

#7x2 FT07200 1.25 115 87 63 25
#7x2% FT07212 1.50
#7x3 FT07300 1.50
#9x 4 FT09400 2.00

185 137 78 45
#9x5 FT09500 2.00

1. Tabulated allowable values are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load
duration up to Cp = 1.6.
2. Tabulated reference allowable withdrawal values, W, are in pounds per inch of the thread penetration into the side grain
of the main member.
3. Tabulated reference allowable pull-though values are the allowable load for the fastener head pull-through for a
minimum %" thick side member.
4. Use the lower of the withdrawal or pull-through values to determine axial design value.
5. Screws must be installed normal to the side grain of the wood main member with the screw axis at a 90° angle to the wood fibers.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Deck-Drive’

DSV WOOD and CSV CONSTRUCTION Screws

Multipurpose deck and other wood-to-wood or applications

Simpson Strong-Tie #10 Deck-Drive DSV wood screws are designed for preservative-treated decking
applications and can also be used for general framing and construction with wood and engineered wood
products. Quik Guard® coating on the DSV screws provides corrosion resistance for exterior and certain
preservative-treated wood applications. The CSV construction screws have the same features and
properties as the DSV screws and are intended to be used only in dry service, low-corrosion applications.
The CSV screws have an electroplated yellow-zinc coating that provides corrosion resistance for interior

applications. The DSV and CSV screws have a 6-lobe drive with flat head and do not require predrilling for

softer woods. The screws have been tested and evaluated in accordance with ICC-ES Acceptance Criteria

AC233 (Acceptance Criteria for Dowel-type Threaded Fasteners Used in Wood), and are load rated for shear,
pull-through and withdrawal resistance. The tables below provide load information for the DSV and CSV screws.

< on _ g
Deck-Drive DSV Wood Screws

\

Strong-Drive® CSV Construction Screws

Allowable Shear Loads

DFL/SP Reference Allowable Shear Load P Reference Allowable Shear Loa
od ead (Ib.) b
g 0 C Side Member Thickness (in.) de Membe

1.5 2.0 25 3.0 0 0

#10x 2% | DSV212 / CSV212 1.50 106 — — — 83 — — —
#10x3 DSV3/CSV3 1.50 173 99 — — 131 80 — —
#10x 3% DSV312 2.00 173 173 99 — 131 131 80 —
#10x4 DSV4 2.50 173 173 173 99 131 131 131 80

1. Allowable loads are based on full penetration into the main member. Full penetration is the screw length minus the side
member thickness.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building
code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS. For DSV in-service
moisture content greater than 19%, use Cm = 0.62.

3. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.

4. Loads are based on tests of connections made with same species as main and side members. For connections with mixed species,
use the loads for the species with the lower specific gravity.

5. Engineered wood must have a minimum modulus of elasticity grade of 0.80E, and have a minimum equivalent specific gravity at least
0.50 to use the DFL/SP values, or 0.42 to use the SPF/HF values.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Deck-Drive
DSV WOOD and CSV CONSTRUCTION Screws (cont.)

Allowable Withdrawal and Pull-Through Loads

ab arp e Allowable
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DFL/SP P DFL/SP P DFL/SP P
#10x2 DSv2 1.25 150 115
#10x2%2 | DSV212 / CSV212 1.50 180 140
#10x3 DSV3/CV3 1.50 121 94 180 140 174 154
#10x 3% DSV312 2.00 240 190
#10x4 DSv4 2.50 300 235

1. The tabulated Reference Allowable Withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of
the main member.

2. The tabulated Reference Maximum Withdrawal design value, Wmax, is in pounds where the entire thread length is embedded into the
side grain of the main member.

3. Reference withdrawal design values, W and Wmax, are shown at Cp = 1.0. Loads may be increased for load duration per the building
code up to Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors from the NDS. For DSV in-service
moisture content greater than 19%, use Cyv = 0.70.

4. Embedded thread length is that portion of the end threads in the main member, including the screw tip.

5. Reference Pull-Through values are based on pull-through of a 112"-thick side member.

6. Engineered wood must have a minimum modulus of elasticity grade of 1.55E and a minimum equivalent specific of at least 0.50 to
use the DFL/SP values, or 0.42 to use the SPF/HF values.

Connection Geometry

Minimum
- Distance or Reduction
Condition Spacing Factor
(in.)
) Perpendicular to grain loading Vs 0.91
Edge Distance - -
Parallel to grain loading Y2 1.00
. Perpendicular to grain loading 4 0.91
End Distance . ;
Parallel to grain loading 4 1.00
) ) Perpendicular to grain loading 2 0.75
Spacing Between Fasteners in a Row - -
Parallel to grain loading 2 1.00
: . : Non-staggered row 1 0.75
Perpendicular to grain loading
. Staggered rows 1 1.00
Spacing Between Row
. : Non-staggered row 1 0.88
Parallel to grain loading
Staggered rows 1 1.00

—

. Edge distances, end distances, and spacing of the screws must be sufficient to prevent splitting of the wood, or as required by this
table, or when applicable as recommended by the structural composite lumber manufacturer, whichever is the most restrictive.
2. Allowable shear loads shall be multiplied by the applicable tabulated reduction factors when used in the corresponding geometry.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

Structural Wood-to-Wood Connections Including Ledgers, Indoor/Outdoor Projects

Designed to provide an easy-to-install, high-strength alternative to through-bolting and traditional lag screws.
The Strong-Drive SDWS Timber screws are ideal for the contractor and do-it-yourselfer alike.

Double-barrier coating provides corrosion resistance equivalent to hot-dip galvanization, making it suitable

for certain exterior and preservative-treated wood applications, as described in the evaluation report.

Codes/Standards: IAPMO UES ER-192, State of Florida FL13975

US Patent 9,523,383

For more information, see p. 59, C-F-2023 Fastening Systems catalog

0.76'1 Q F::amm
SDWS Timber Screw — Allowable Shear Loads — -~ 3-10'—»
Douglas Fir—Larch and Southern Pine Lumber
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Reference DFL/SP Allowable Shear Loads (Ib.)
eng B e Wood Side Member Thickness (in.)
1.5 2 25 3 3.5 4 4.5 6 8
3 SDWS22300DB 1% 255 — — — — — — — —
4 SDWS22400DB 2% 405 405 305 = = = = = =
5 SDWS22500DB 3 405 405 360 360 325 s s s s
6 SDWS22600DB 8 405 405 405 405 365 365 oy = =
8 SDWS22800DB 3 405 405 405 405 395 395 395 395 —
10 SDWS221000DB 8 405 405 405 405 395 395 395 395 395

See footnotes below.

SDWS Timber Screw — Allowable Shear Loads —
Spruce-Pine-Fir and Hem-Fir Lumber

Reference SPF/HF Allowable Shear Loads (Ib.)

Thread

L?ir:g)th Wood Side Member Thickness (in.)
3 SDWS22300DB 1% 190 — — — — — — — —
4 SDWS22400DB 2% 385 285 215 = = = = = =
5 SDWS22500DB 3 405 290 290 290 195 s s s s
6 SDWS22600DB 8 405 365 365 365 310 310 210 = =
8 SDWS22800DB 3 405 365 365 365 310 310 280 280 —
10 SDWS221000DB 8 405 365 365 365 310 310 280 280 280

1. All applications are based on full penetration into the main member. Full penetration is the screw length minus
the side member thickness.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per
the building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.

3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table
on the next page.

4. For in-service moisture content greater than 19%, use Cy = 0.7.

5. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Strong-Drive’

SDWS TIMBER Screw (Exterior Grade) (cont.)

Min. spacing for loading

Min. end distance )

parallel to grain (@)

Min. spacing for loadin:
perpendicular to grain

Load
Perpendicular
to Grain

e e
Load Parallel to Grain

ﬁ
Direction of Grain

®

—>

®

Min.
stagger )

Min. edge
distance (1)

Min.
stagger (7)

Y

®

SDWS Timber Screw Spacing Requirements

Condition

Direction of Load to Grain

SDWS Timber Screw Spacing Requirements

Min. spacing for loading
parallel to grain (6
0

r
Min. spacing for loading
perpendicular to grain (3)

Minimum Distance or Spacing

(in)

Edge Distance Pergzrr:lizrlar % e
P dicul 6
End Distance erE:?al:;u o % 6
Spacing Between Fasteners in a Row Pergz?:“izlular % g
Spacing Between Rows of Fasteners PerE::adl:;ular % 2
Spacing Between Staggered Rows Perpendicular or Parallel @ %

1. For axial loading only, use the following minimum dimensions: end distance = 3%", edge distance = 134", spacing
parallel to grain = 2V4", spacing perpendicular to grain = 13",

SDWS Timber Screw — Reference Allowable Withdrawal Loads —

Douglas Fir—Larch, Southern Pine, Spruce-Pine-Fir and Hem-Fir Lumber

Reference Allowable
ead Withdrawal Loads, W (Ib./in.)

arawd 0ad

B

DFL and SP and DFL and SP d

Main Member Main Member e
SDWS22300DB 3 1% 164 151 245 225
SDWS22400DB 4 2% 179 160 425 380
SDWS22500DB 5 3 214 187 590 495
SDWS22600DB 6 214 187 590 495
SDWS22800DB 8 3 214 187 590 495
SDWS221000DB 10 3 214 187 590 495

1. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain

of the main member.

2. The tabulated reference withdrawal design value, Wmay, is in pounds where the entire thread length must penetrate into

the side grain of the main member.

3. The tabulated reference withdrawal design values, W and Wmax, are shown at a Cp = 1.6. For end-grain withdrawal, Ceg = 0.65.
Tabulated values must be multiplied by all applicable adjustment factors from the NDS as referenced in the IBC or IRC.
4. Embedded thread length is that portion held in the main member including the screw tip.

5. Values are based on the lesser of withdrawal from the main member or pull-through of a 12" side member.

6. For in-service moisture content greater than 19%, use Cy = 0.7.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.



C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

with Gypsum Board Interlayer(s)

The Strong-Drive SDWS Timber screw may be installed with one or two layers of %" gypsum board.

This layer of gypsum is to be located between the side member and main member for a standard connection.
See the tables below for the required screw lengths and allowable loads for these applications. Loads are
derived from assembly testing based on ICC-ES AC233.

SDWS Timber Screw — Douglas Fir—Larch and Southern Pine Lumber
Allowable Single Shear Loads with One Layer of %" Gypsum Board

| SIMPSON

Reference DFL/SP Allowable Shear Loads (Ib.)

oY 0ce eng Wood Side Member Thickness (in.)

15 2.0 2.5 3.0 35 4.0 4.5 6.0 8.0
4 SDWS22400DB 2.375 265 — — — — — — — —
) SDWS22500DB 3 265 265 235 — — — — — —
6 SDWS22600DB 3 265 265 265 265 235 — — — —
8 SDWS22800DB 3 265 265 265 265 255 255 255 — —
10 SDWS221000DB 3 265 265 265 265 255 255 255 255 —
See footnotes on next page.
SDWS Timber Screw — Douglas Fir—Larch and Southern Pine Lumber
Allowable Single Shear Loads with Two Layers of %" Gypsum Board
Reference DFL/SP Allowable Shear Loads (Ib.)
“Ng o B Wood Side Member Thickness (in.)
15 2.0 2.5 3.0 35 4.0 4.5 6.0 8.0
4 SDWS22400DB 2.375 — — — — — — — — —
3 SDWS22500DB 8 265 265 — — — — — — —
6 SDWS22600DB 3 265 265 265 265 — — — — —
8 SDWS22800DB 8 265 265 265 265 255 255 255 — —
10 SDWS221000DB 3 265 265 265 265 255 255 255 255 —

See footnotes on next page.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

40

Structural and General Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

with Gypsum Board Interlayer(s) (cont.)

SDWS Timber Screw — Spruce-Pine-Fir and Hem-Fir Lumber
Allowable Single Shear Loads with One Layer of %" Gypsum Board

Reference SPF/HF Allowable Shear Loads (Ib.)

Wood Side Member Thickness (in.)

4 SDWS22400DB 2.375 250 — — — — — — — —
) SDWS22500DB 3 260 190 190 = = = = = =
6 SDWS22600DB 3 260 235 235 235 200 — — — —
8 SDWS22800DB 3 260 235 235 235 200 200 180 = =
10 SDWS221000DB 3 260 235 235 235 200 200 180 180 —

See footnotes below.

SDWS Timber Screw — Spruce-Pine-Fir and Hem-Fir Lumber
Allowable Single Shear Loads with Two Layers of %" Gypsum Board

Reference SPF/HF Allowable Shear Loads (Ib.)
LGED]

Length Wood Side Member Thickness (in.)
(in.)

4 SDWS22400DB 2.375 — — — — — — — — —
9 SDWS22500DB 8 260 190 = = = = = = =
6 SDWS22600DB 3 260 235 235 235 — — — — —
8 SDWS22800DB 3 260 235 235 235 200 200 180 = =
10 SDWS221000DB 3 260 235 235 235 200 200 180 180 —

1. All applications are based on full penetration which equals fastener length minus side member thickness and gypsum board thickness.

2. Allowable loads are shown at the wood load duration factor of Cp =1.0. Loads may be increased for load duration per the building code
up to a Cp =1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.

3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 38.

4. For in-service moisture content greater than 19%, use Cy = 0.7.

5. Gypsum board must be attached as required per the building code.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening
Strong-Drive’ SDWS FRAMING Screw

Multipurpose Wood-to-Wood Including Framing, Indoor/Outdoor Projects

The framing connections with the SDWS FRAMING screws are designed for common framing connections,
per the 2021 and 2018 IRC and IBC code requirements, and are based on engineering analysis.

Codes/Standards: IAPMO UES ER-192, State of Florida FL13975 I
US Patent 9,523,383 0.435" ‘_éllslll‘ll‘ll\l\
For more information, see p. 58, C-F-2023 Fastening Systems catalog +-— 2" -4

SDWS Framing Screw — Allowable Shear Loads for Sawn Lumber

) ) de Membe 3 embe Reference Allowable Shear Loads (Ib
g 0d A l..'.
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0 p DFL p

2 SDWS16212 1% 0.90 131 106 99
11 1.40 229 150 150

3 SDWS16300
2 0.90 129 129 89
3% SDWS16312 1% 2.0 254 254 199
11 25 254 254 199

4 SDWS16400
2 2.0 262 262 199

1. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on the next page.
4. For in-service moisture content greater than 19%, use Cm = 0.70.
5. Screws must be installed straight into the side grain of the wood main member with the screw axis at a 90° angle to the wood fibers.

SDWS Framing Screw — Allowable Withdrawal Load in Sawn Lumber

0 D DFL p P DFL P

SDWS16212 2.40 1.125 177 132 103 199 149 116
SDWS16300 2.90 1.625 192 127 122 310 205 200
SDWS16312 3.50 2.000 181 169 127 345 300 200
SDWS16400 4.00 2.500 181 169 127 345 300 200

1. The tabulated reference withdrawal values (W) are in pounds per inch of the thread penetration into the main member.

2. The tabulated reference withdrawal values (Wmax) are in pounds where the entire thread length must penetrate into the main member.

3. Tabulated reference withdrawal values (W) and (Wmax) are shown at a Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors from the NDS as referenced in the IBC or IRC.

4. Values are based on the lesser of withdrawal from the main member or pull-through of a 12" side member. For in-service moisture content
greater than 19%, use Cp = 0.65.

SDWS Framing Screw — Allowable Shear Loads for Wood Structural Panel Side Member

o B
ode ( D a D Allowab ar Load D
Dane
atio

0 P DFL P
%32 1.93 143 143 143
SDWS16
Yz 1.68 200 187 138

1. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated loads must be multiplied by all applicable adjustment factors per the NDS.

2. WSP side members for tests were oriented strand board (equivalent specfic gravity = 0.50).

3. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.

4. Screws must be installed straight into the side grain of the wood main member with the screw axis at a 90° angle to the wood fibers.

SDWS Framing Screw — Allowable Pull-Through Loads for
Wood Structural Panel Side Member

Model No. Side Member Thickness (in.) Reference Allowable Pull-Through Loads (Ib.)
15/40 84

SDWS16
24, 169

1. Allowable loads are shown at the wood load duration factor pf Cp = 1.0. Loads may be increased for load duration per the building
code up to a Cp = 1.6. Tabulated loads must be multiplied by all applicable adjustment factors per the NDS.
2. WSP side members for tests were oriented strand board (equivalent specfic gravity = 0.50).
3. For connections with 1%52" and 234" thick OSB side members, the lesser of withdrawal loads from the main and pull-through loads
from WSP side member shall be used in design. 41
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWS FRAMING Screw (cont.)

Typical Conventional Framing Connections

A
30°
2
(L= screw length) N 71
21 1w
| | | _ | LU
Ty 8 T e 1
=
1 R % 1
[ 1
Toe Screw Face Screw End Screw

Strong-Drive SDWS Framing Screw Spacing Requirements for Non-Prescriptive Construction
Min. spacing for loading

Min. end distance 2) parallel to grain @)
Min. spacing for loadin
perpendicular to grain
Min. edge
~—p distance D
. » Y
Load Parallel to Grain @ , A
i
—
Load .
Perpendicular Min. ¢
to Grain stagger @ e Min.
stagger (7)
: s = Min. spacing for loading
Direction of Grain parallel to grain (&)
or
Min. spacing for loading
perpendicular to grain 3

SDWS Framing Screw Spacing Requirements

Minimum Distance or Spacing (in.)

Condition Direction of Load to Grain SDWS16300
SDWS16212 SDWS16312
SDWS16400

Edae Distance Perpendicular @ 1 1
g Paralll D % 1
Perpendicular (@) 3% 4
End Distance
Parallel @ 2 3
Perpendicular ® 2 2
Spacing Between Fasteners in a Row
pacing Paralle @ 2 2
Perpendicular ® ik 12
Spacing Between Rows of Fasteners
sl Parallel ® 1 12
Spacing Between Staggered Rows Perpendicular or Parallel @ 6 "6

1. Table loads must be multiplied by adjustment factor of 0.93.

2. Table loads must be multiplied by adjustment factor of 0.91.

3. For axial loading only, use the following minimum dimensions: end distance = 2", edge distance = 74", spacing parallel to grain = 1%",
spacing perpendicular to grain = 7",

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Structural and General Fastening StrongTie

Strong-Drive’
SDWS FRAMING Screw (cont.)

Walls

Outside
corner
post
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Double Top Plate Double Top Plate Laps Stud to Sole Plate Top or Sole Plate to Stud
at Corners (Face Screw) (Toe Screw) (End Screw)

Fastening Schedule

Connection Application 2021 IRC 2021 1BC

Table R602.3 (1) em | o\ c ';‘r]:rir‘]’i"‘n'g’gcrews Table 2304.10.2 tem | oo E?:mgnstcrews Location

Top or bottom plate to stud 17 (2) SDWS16300 16 (2) SDWS16300 End screw
Stud-to-sole plate 17 (4) SDWS16212 16 (4) SDWS16212 Toe screw
Double top-plate splice 14 (8) SDWS16300 13 (8) SDWS16300 Face screw
Top plates, laps at corners and intersections 18 (2) SDWS16300 17 (2) SDWS16300 Face screw
Stud to stud (not at braced wall panels) 8 SD;/\;EL(??OO 8 SD;/EL?S‘OO Face screw

Ceiling

Collar Tie to Rafter Ceiling Joist to Plate Ceiling Joist, Laps Ceiling Joist
(Face Screw) (Toe Screw) Over Partitions to Parallel Rafter
(Face Screw) (Face Screw)

Fastening Schedule
2021 IRC 2021 1BC

Equivalent Equivalent Location
TR S LT SDWS Framing Screws R T2 [ DWS Framing Screws

Connection Application

Ceiling joist-to-top plate 2 3) SDWS16212 2 3) SDWS16212 Toe screw
Ceiling joist not attached to parallel rafter, -
laps over partitions 3 (3 min¥) SDWS16300 3 (3) SDWS16300 Face screw
Collar tie to rafter 5 (3) SDWS16300 5 (3) SDWS16300 Face screw
Ceiling joist attached to parallel rafter (heel joint) 4 (3 min¥) SDWS16300 4 (3 min¥) SDWS16300 Face screw

*Quantities vary based on project conditions. Refer to the IRC or IBC for additional information. The SDWS16212 is a 1-for-1 replacement for 8d common nails and
SDWS16300 is a 1-for-1 replacement for 10d and 16d common nails.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Strong-Drive’

SDWS FRAMING Screw (cont.)

Roof

Jack Rafter to Hip
(Toe Screw)

Roof Rafter to Plate
(Toe Screw)

Q

StrongTie

backside
(

Roof Rafter to 2x Ridge Board
(Toe Screw)

Fastening Schedule

Connection Application E N - Location
Table R6023 (1) tem | o\ o E?mS";cr ows | Table 2304.10.21tem | oo E?:m;'gcrews '

Rafter or roof truss to plate 6 (3) SDWS16300 6 (3) SDWS16300 Toe screw

Roof rafter to 2x ridge beam 7 (3) SDWS16300 7 (3) SDWS16300 Toe screw

Jack rafter to hip 7 (3) SDWS16300 7 (3) SDWS16300 Toe screw

Floor

Joist to Rim Board
(End Screw)

Joist to Sill or Girder
(Toe Screw)

Fastening Schedule

Connection Application B £ I B E I Location
quivalent quivalent
Table R602.3 (1) ltem SDWS Framing Screws Table 2304.10.2 ltem SDWS Framing Screws
Band or rim joist to joist 27 (3) SDWS16300 28 (3) SDWS16300 End screw
Joist to sill, top plate or girder 22 (3) SDWS16212 21 (3) SDWS16212 Toe screw
Beam
SDWS16212 screw
staggered in two rows™
}47 Spacing —————>|
@ ® 9; \ ®

Connection Application

Built-up 2x girders and beams

Built-Up 2x Girders
and Beams (Face Screw)

Beam Assembly Detail*

Fastening Schedule

2021 IRC 2021 IBC

Equivalent
SDWS Framing Screws
SDWS16212
28 24" 0.c. staggered and

(3) SDWS16212 at ends
and splice

Table R602.3 (1) ltem

Equivalent
SDWS Framing Screws
SDWS16212
% 24" o.c. staggered and

(3) SDWS16212 at ends
and splice

Table 2304.10.2 ltem

Location

Face screw

*Fastening pattern shown applies to each ply of the built-up 2x beam.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Structural and General Fastening StrongTie

Deck-Drive’
DSV WOOD Screw

Multipurpose deck and other wood-to-wood or applications

Simpson Strong-Tie #10 Deck-Drive DSV wood screws are designed for preservative-treated decking
applications and can also be used for general framing and construction with wood and engineered wood
products. Quik Guard® coating on the DSV screws provides corrosion resistance for exterior and certain
preservative-treated wood applications. The DSV screws have a 6-lobe drive with flat head and do not
require predrilling for softer woods. The screws have been tested and evaluated in accordance with ICC-ES
Acceptance Criteria AC233 (Acceptance Criteria for Dowel-type Threaded Fasteners Used in Wood), and are
load rated for shear, pull-through and withdrawal resistance. The tables below provide load information for the
DSV screws.

For more information, see p. 76, C-F-2023 Fastening Systems catalog.
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DSV Wood Screw — Allowable Shear Loads
DFL/SP Reference Allowable Shear Load P Reference Allowable Shear Load
ode # Ib. b
: 0 : Side Member Thickness (in.) de Membe e

15 2.0 2.5 3.0 0 0
#10x 22 DSvV212 1.50 106 — — — 83 — — —
#10x 3 DSV3 1.50 173 99 — — 131 80 — —
#10x 3% DSV312 2.00 173 173 99 — 131 131 80 —
#10x4 DSv4 2.50 173 173 173 99 131 131 131 80

1. Allowable loads are based on full penetration into the main member. Full penetration is the screw length minus the side
member thickness.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building
code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS. For DSV in-service
moisture content greater than 19%, use Cum = 0.62.

3. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.

4. Loads are based on tests of connections made with same species as main and side members. For connections with mixed species,
use the loads for the species with the lower specific gravity.

5. Engineered wood must have a minimum modulus of elasticity grade of 0.80E, and have a minimum equivalent specific gravity at least
0.50 to use the DFL/SP values or 0.42 to use the SPF/HF values.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening StrongTie

Deck-Drive
DSV WOOD Screw (cont.)

DSV Wood Screw — Allowable Withdrawal and Pull-Through Loads

0 o » o
Allowab Allowab s 5
oud
ead drawa drawa a
ode b
ena ena b b
0

DFL/SP P DFL/SP P DFL/SP P
#10x2 DSv2 1.25 150 115
#10x 2% DSV212 1.50 180 140
#10x3 DSV3 1.50 121 94 180 140 174 154
#10x 3% DSV312 2.00 240 190
#10x4 DSv4 2.50 300 235

1. The tabulated Reference Allowable Withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of
the main member.

2. The tabulated Reference Maximum Withdrawal design value, Wmax, is in pounds where the entire thread length is embedded into the
side grain of the main member.

3. Reference withdrawal design values, W and Wmax, are shown at Cp = 1.0. Loads may be increased for load duration per the building
code up to Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors from the NDS. For DSV in-service
moisture content greater than 19%, use Cyv = 0.70.

4. Embedded thread length is that portion of the end threads in the main member, including the screw tip.

5. Reference Pull-Through values are based on pull-through of a 112"-thick side member.

6. Engineered wood must have a minimum modulus of elasticity grade of 1.55E, and have a minimum equivalent specific at least 0.50
to use the DFL/SP values or 0.42 to use the SPF/HF values.

DSV Wood Screw — Connection Geometry

Minimum
o Distance or Reduction
Condition Spacing Factor
(in.)

Edue Distance Perpendicular to grain loading Y 0.91

¢ Parallel to grain loading Y2 1.00
Perpendicular to grain loadin: 4 0.91

End Distance > g - g
Parallel to grain loading 4 1.00
) ) Perpendicular to grain loading 2 0.75
S Between Fast R
pacing BEWeen Fastencrs in a row Parallel to grain loading 2 1.00
Non-staggered row 1 0.75
Perpendicular to grain loading e
) Staggered rows 1 1.00
Spacing Between Row

Parallel to grain loadin Non-staggered row ! 0.88

g 9 Staggered rows 1 1.00

1. Edge distances, end distances, and spacing of the screws must be sufficient to prevent splitting of the wood, or as required by this
table, or when applicable as recommended by the structural composite lumber manufacturer, whichever is the most restrictive.

2. Allowable shear loads shall be multiplied by the applicable tabulated reduction factors when used in the corresponding geometry.

3. For axial loading only, use the following minimum dimensions: end distance = 2", edge distance = 7", spacing parallel to grain = 13",
spacing perpendicular to grain = 7",

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Structural and General Fastening StrongTie

Strong-Drive’
SDWV SOLE-TO-RIM Screw

Structural Wood-to-Wood Connections Including Sole-to-Rim Attachments

The Simpson Strong-Tie SDWV Sole-to-Rim structural wood screws may be used to attach wood members in
lateral and withdrawal connections according to the following tables. The SDWV Sole-to-Rim screw coating is
intended for dry service, low-corrosion applications and is suitable for use with FRT in dry-service conditions.

Features:
e | arge 0.400"-diameter head for increased holding power

e Fast start point with helical ridge for fast, easy, low-torque installation
e Variable thread design, optimized for 2x nominal dimension lumber

Code/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
For more information, see p. 107, C-F-2023 Fastening Systems catalog
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SDWV Wood Screw — Allowable Shear Loads

Allowable ear Load D

DFL/SP P

SDWV13400 4 15 205 195

1. All applications are based on full penetration into the main member. Full penetration is the screw
length minus the side member thickness.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased
for load duration per the building code up to a Cp = 1.6. Tabulated values must be multiplied by all
applicable adjustment factors per the NDS.

3. For minimum fastener spacing requirements, see the Spacing Requirements Figure and Table on
next page.

4. For in-service moisture content greater than 19%, use Cpm = 0.7.

SDWV Wood Screw — Allowable Withdrawal Design Values

DFL/SP P DFL/SP P

SDWV13400 4 15 120 107 180 160

1. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code up to
a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.

3. For in-service moisture content greater than 19%, use Cyv = 0.6.

4. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.

5. The tabulated reference withdrawal design value, Wmax, is in pounds where the entire thread length must penetrate into the side grain of the
main member.

6. Embedded thread length is that portion held in the main member including the screw point.

7. Values are based on the lesser of withdrawal from the main member or pull-through of a 12" side member.
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Structural and General Fastening StrongTie

Strong-Drive’
SDWV SOLE-TO-RIM Screw (cont.)

Min. spacing for loading

(o)}
£
=
[J]
et
|7}
©
L
© ) ) )
8 Min. end distance 2) parallel to grain @)
; Min. spacing for loadin
8 perpendicular to grain
o I
b Min. edge
£ — distance ()
o . Y
5 Load Parallel to Grain @ @ A
g @ @ i
° Load ™1
o Perpendicular Min. e !
g to Grain stagger @ Min.
stagger @
A
. . g Min. spacing for loading
Direction of Grain paralle to grain @)
or
Min. spacing for loading
perpendicular to grain (3)

SDWV13 Screw Spacing Requirements

SDWV Sole-to-Rim Screw Spacing Requirements

o

Edge Distance Pergz;‘;:z:ﬂaf g -

End Distance Pefgz:;:zlular % j

Spacing Between Fasteners in a Row Pergz:;:?m % i
Spacing Between Rows of Fasteners Pergz:;:zlular g 1
Spacing Between Staggered Rows Perpendicular or Parallel @ ”

1. Table loads must be multiplied by adjustment factor of 0.91.
2. For axial loading only, use the following minimum dimensions: end distance = 2", edge distance = %",
spacing parallel to grain = 1%", spacing perpendicular to grain = 7".
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Structural and General Fastening

Strong-Drive’
DWP WOOD SS Screw

High- to Severe-Exposure Wood Decking Applications, Indoor/Outdoor Projects

The #12 and #14 Strong-Drive DWP Wood SS flat-head screws are structural fasteners that have been
tested in accordance with ICC-ES Acceptance Criteria AC233 and are load rated for shear, pull-through
and withdrawal resistance. They are a great solution for exterior structural connections, such as on docks,
boardwalks and decks near water or where they will be exposed to high or severe corrosion.

For more information, see p. 71, C-F-2023 Fastening Systems catalog

DWP WOOD SS Screw — Allowable Shear Loads

B
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Reference DFL/SP Allowable Shear Loads (Ib.) Reference SP Allowable ad
: oc engh Side Member Thickness (in.) de Membe
15| 2 | 25| 3 | 35| 4 | 45 4|4
#axow | L12200MR 20 |10 | — | — | — | — | — | — 15| — | —| — | — | — | —
#12x3 e 202 15| — | — | — | — | = | =] —| —| —| —| —| —
#2x3n | L1o300MR 205 205 | 190 — | — | — | — | —|w0|1w| —| —| — | —|—
#2x4 Iy 28 | 205 | 205 | 205 | — | — | — | — | 160|160 | 60| — | — | — | —
Haxan | L1ot00NR 32 | 205 | 205 | 205 | 205 | — | — | — | 160 | 160 | 160 | 160 | — | — | —
#12x5 e 35 | 205 | 205 | 205 | 205 | 2056 | — | — | 160 | 160 | 160 | 160 | 160 | — | —
#12x6 T12600WP 40 | 205 | 205 | 205 | 205 | 205 | 180 | 180 | 160 | 160 | 160 | 160 | 160 | 150 | 150
#14x3 T14300WP 21 |20 | — | = | = | = | = | =l | —| —| —| = | —| —
#ax3n | L19S00WR 23 |20 |20 — | — | — | — | — ||| —| —| — | —|—
#4x4 s 28 | 230 |20 | 220 | — | — | — | — |18 | 180 | 175 — | — | — | —
#14x5 T14500WP 35 | 230 | 220 | 220 | 200 | 20 | — | — | 180 | 180 | 175 | 175 | 165 | — | —
#14x6 T14600WP 42 | 230 | 220 | 220 | 200 | 210 | 210 | 210 | 180 | 180 | 175 | 175 | 165 | 165 | 165

1. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the
building code uptoa Cp = 1.6.
3. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
4. For in-service moisture content greater than 19%, use Cv = 0.7.
5. The tabulated loads are applicable to Type 305 and Type 316 stainless-steel flat-head screw model numbers.
6. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.
7. Minimum fastener spacing requirements to achieve loads: 6" end distance, 176" edge distance.
8. The above loads are based on tests of connections with main and side members of the same species.
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Structural and General Fastening StrongTie

Strong-Drive’
DWP WOOD SS Screw (cont.)

DWP WOOD SS Screw — Allowable Withdrawal and Pull-Through Loads

Refere Reference P
Allowable drawal Load ough Loa

€a €d o) o) o)
eng ode e ensio b 0 d b

h DFL/SP p DFL/SP p
#1234 IR 28 0.4 605 130 100 180 150
#12x6 T12600WP 40
#14x3 T14300WP 21
#4x4 oo 28 0.46 775 145 100 200 155
#14x5 T14500WP 35
#4x6 T14600WP 42

1. The tabulated allowable screw tension value is the tensile strength of the steel screw and may not be multiplied by any adjustment factors.
2. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.
3. The tabulated reference pull-through design value, P, is the allowable load for the fastener head pull-through for a minimum 1%2"-thick side member.

4. Tabulated reference withdrawal and pull-through design values, W and WH, are shown at a load duration factor, Cp = 1.0 and a wet service factor, Cp = 1.0.

Loads may be increased for load duration per the building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors
from the NDS as referenced in the IBC or IRC.

5. Embedded thread length is that portion held in the main member including the screw point.

6. For in-service moisture content greater than 19%, use Cy = 0.7.

7.For #12 screws subject to axial loading only, use the following minimum dimensions: end distance = 2%", edge distance = 1", spacing parallel to grain = 1%",

spacing perpendicular to grain = 1".

8. For #14 screws subject to axial loading only, use the following minimum dimensions: end distance = 2%", edge distance = 1", spacing parallel to grain = 2",

spacing perpendicular to grain = 1%".

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening

Strong-Drive’
SDWS TIMBER SS Screw

Structural Wood and Engineered Wood Connections Including Docks, Piers, Boardwalks and Ledgers,
Applications Requiring High to Severe Corrosion Resistance

Deisgned to provide an easy-to-install, low-torque driving, high-strength, severe-corrosion-resistant alternative
to through bolting, traditional lags and spikes. The Strong-Drive SDWS Timber SS screw is a premium solution
for heavy-duty structural applications. Type 316 stainless steel provides severe corrosion resistance, making it

suitable for exterior and preservative-treated wood applications.

Codes/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975

US Patent 9,523,383
o] @ ==

For more information, see p. 60, C-F-2023 Fastening Systems catalog
SDWS Timber SS — Allowable Shear Loads — Douglas Fir—Larch, Southern Pine Lumber
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) Reference DFL/SP Allowable Shear Loads (Ib.) Reference ax. Refere
°ng o ength Wood Side Member Thickness (in.) e Y

1.5 25 3 35 45 6 8 10 ! ax (1D
4 SDWS27300SS 2 225 — — — — — — — 222 410
4 SDWS27400SS 8 375 225 — — — — — — 204 410
5 SDWS27500SS 3 375 335 310 210 — — — — 204 410
6 SDWS27600SS 8 375 B89 B89 B89 210 — — — 204 410
8 SDWS27800SS 3 375 415 485 440 335 275 — — 204 410
10 SDWS271000SS 8 375 415 485 440 889 275 275 — 204 410
12 SDWS271200SS 3 375 415 485 440 335 275 275 275 204 410

See footnotes below.

SDWS Timber SS — Allowable Shear Loads — Hem-Fir, Spruce-Pine-Fir Lumber

Reference HF/SPF Allowable Shear Loads (1b.) Reference Max. Reference
S | T
15 | 25 3 35 | 45 6 W (Ib./in.) Winax (ID.)
3 SDWS27300SS 2 210 — — — — — — — 182 365
4 SDWS27400SS 3 325 | 180 = = = = = = 200 385
5 SDWS27500SS 3 325 285 235 175 — — — — 200 385
6 SDWS27600SS 3 325 | 285 | 285 | 285 | 175 = = = 200 385
8 SDWS27800SS 3 325 350 390 465 280 240 — — 200 385
10 SDWS271000SS 3 325 | 350 | 390 | 465 | 280 | 240 | 240 = 200 385
12 SDWS271200SS 3 325 350 390 465 280 240 240 240 200 385

1. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 52.
4. For in-service moisture content greater than 19%, use Cp = 0.7.
5. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.
6. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.
7. The tabulated reference withdrawal design value, Wmax, is in pounds where the entire thread length must penetrate into the side grain
of the main member.
8. Embedded thread length is that portion held in the main member, including the screw point.
9. Values are based on the lesser of withdrawal from the main member or pull-through of a 172" side member.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWS TIMBER SS Screw (cont.)

SDWS Timber SS Screw Spacing Requirements

Min. spacing for loading

Min. end distance 2) parallel to grain (@)
Min. spacing for loadin
perpendicular to grain (%
'Y
Min. edge
P . distance ()
Load Parallel to Grain @® Y I
=
e A
Load ™
Perpendicular Min. <
to Grain stagger @ e Min.
stagger (7
<—> @ !

. - = Min. spacing for loading
Direction of Grain parallel to grain (6)

or
Min. spacing for loading
perpendicular to grain (3

SDWS Timber SS Screw Spacing Requirements

i
172

Edoe Distance Perpendicular @)
g Paralle D 1%
Perpendicular @ 6
End Dist
e sisiance Parallel %) 6
Perpendicular ® 4
Spacing Between Fasteners in a Ro
pacing nanow Parallel @ 8
Perpendicular ® 4
Spacing Between R f Fast
pacing Between Rows of Fasteners Paralel ® A
Spacing Between Staggered Rows Perpendicular or Parallel @ Vs

1. For axial loading only, use the following minimum dimensions: end distance = 4", edge distance = 1%", spacing parallel
to grain = 274", spacing perpendicular to grain = 2".

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening

Strong-Drive’
SDWS TIMBER Screw (Interior Grade)

Mass Timber, Log Building Construction and General Interior Applications
Codes/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
US Patent: 9,523,383

For more information, see p. 102, C-F-2023 Fastening Systems catalog

0.65" - O.76"I ‘ hw

4" — 15" >

SDWS TIMBER Screw (Interior Grade) — Allowable Shear Loads —
Douglas Fir-Larch and Southern Pine
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cad Reference DFL/SP Allowable Shear Loads (Ib.)
J P eng Wood Side Member Thickness (in.)

1.5 2 25 3 315 4 45 5 515 6 7 8 9 10 13

6 SDWS19600 3 370 | 265 | 265 | 265 | 265 | 245 | 245 | — — — — — — — —
7.5 SDWS19712 3 370 | 265 | 265 | 265 | 265 | 245 | 245 | 245 | 245 | 245 | — — — — —
4 SDWS22400 | 2.375 | 405 | 405 | 305 | — — — — — — — — — — — —
5 SDWS22500 3 405 | 405 | 360 | 360 | 325 | — — — — — — — — — —
5% SDWS22512 3 405 | 405 | 405 | 360 | 360 | 325 | — — — — — — — — —
6 SDWS22600 3 405 | 405 | 405 | 405 | 365 | 365 | 355 | — — — — — — — —
8 SDWS22800 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | — — — — —
9 SDWS22900 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | — — — —
10 SDWS221000 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | — — —
11 SDWS221100 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | — —
12 SDWS221200 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | —
15 SDWS221500 3 405 | 405 | 405 | 405 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395 | 395

See footnotes below.

SDWS TIMBER Screw (Interior Grade) — Allowable Shear Loads —
Spruce-Pine-Fir and Hem-Fir

Thread Reference SPF/HF Allowable Shear Loads (Ib.)
Length Length Wood Side Member Thickness (in.)
(in.) ! (in.)
6 SDWS19600 3 350 | 265 | 265 | 265 | 265 | 215 | 180 | — — — — — — — —
7.5 SDWS19712 3 350 | 265 | 265 | 265 | 265 | 215 | 215 | 215 | 215 | 180 | — — — — —
4 SDWS22400 | 2.375 | 385 | 285 | 215 — — — — — — — — — — — —
5 SDWS22500 8 400 | 290 | 290 | 290 | 195 — — — — — — — — — —
5% SDWS22512 3 400 | 290 | 290 | 290 | 290 | 195 | — — — — — — — — —
6 SDWS22600 3 400 | 365 | 365 | 365 | 310 | 310 | 210 | — — — — — — — —
8 SDWS22800 3 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 — — — — —
9 SDWS22900 3 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 | 280 — — — —
10 SDWS221000 3 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 | 280 | 280 — — —
11 SDWS221100 8 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | — —
12 SDWS221200 3 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 —
15 SDWS221500 3 400 | 365 | 365 | 365 | 310 | 310 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280

1. Design values are based on full fastener embedment and the adjacent members are in contact with each other.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration up to a Cp = 1.6.

3. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.

4. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 54.
5. Loads are for in-service moisture content less than or equal to 19% (Cm = 1.0).

6. Loads are based on installation into the side grain of the wood member with the screw axis perpendicular to the face of the wood member.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) (cont.)

SDWS Timber Screw (Interior Grade) Spacing Requirements

Min. spacing for loading
Min. end distance @) parallel to grain (@)

A
Y
A
Y

Min. spacing for loading
perpendicular to grain (5)

A
Min. edge
— distance (D
Load Parallel to Grain . ‘ ! A
e e i
Load ™
Perpendicular Min. <
to Grain stagger @ e Min.
stagger )
/

<= @ e \
. . g Min. spacing for loading
Direction of Grain parallel to grain 6)
or

Min. spacing for loading
perpendicular to grain (3)

SDWS Timber Screw (Interior Grade) Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain

(in.)

Edge Distance Pergzr;lizrlar g 1:2:
End Distance Pergz::l:;ular g 2
Spacing Between Fasteners in a Row Pergg:]:“izrlar % g
Spacing Between Rows of Fasteners Pergz:;:;ular % j
Spacing Between Staggered Rows Perpendicular or Parallel @ %

1. For SDWS19 screws subject to axial loading only, use the following minimum dimensions: end distance = 2%",
edge distance = 1", spacing parallel to grain = 2", spacing perpendicular to grain = 1%".

2. For SDWS22 screws subject to axial loading only, use the following minimum dimensions: end distance = 3",
edge distance = 13", spacing parallel to grain = 24", spacing perpendicular to grain = 1%".

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) (cont.)

SDWS TIMBER Screw (Interior Grade) — Allowable Withdrawal Loads
Douglas Fir—Larch, Southern Pine, Spruce-Pine-Fir and Hem-Fir Lumber
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0 DFL/SP P DFL/SP :

Main Member a embe Main Member a embe
6 SDWS19600 6 3 197 164 545 395
7.5 SDWS19712 7.5 3 197 164 545 395
4 SDWS22400 4 2.375 179 160 425 380
5 SDWS22500 5 3 214 187 590 495
5% SDWS22512 55 3 214 187 590 495
6 SDWS22600 6 3 214 187 590 495
8 SDWS22800 8 3 214 187 590 495
9 SDWS22900 9 3 214 187 590 495
10 SDWS221000 10 3 214 187 590 495
11 SDWS221100 11 3 214 187 590 495
12 SDWS221200 12 3 214 187 590 495
15 SDWS221500 15 3 214 187 590 495

1. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.
2. The tabulated reference withdrawal design value, Wmay, is in pounds where the entire thread must penetrate into the side grain of the main member.

3. Tabulated reference withdrawal design values (Cp = 1.0), W and Wmax, must be multiplied by all applicable adjustment factors from the NDS as
referenced in the IBC or IRC.

4. Embedded thread length is that portion held in the main member, including the screw point.
5. Values are based on the lesser of withdrawal from the main member or pull-through of a 1.5" side member.
6. Loads are for in-service moisture content less than or equal to 19% (Cm = 1.0).

Allowable Loads for Strong-Drive SDWS TIMBER Screw (Interior Grade) with Expanded Specific Gravity Options

Allowable load tables on the following pages provide shear and withdrawal capacities for wood species with an
assigned specific gravity of 0.35 to 0.41. Wood species with a specific gravity within this range are provided below.

Wood Species Combinations in the Specific Gravity Range 0.35 to 0.41

Wood Species Specific Gravity'

Alaska Spruce 0.41
Aspen 0.39

Balsam Fir 0.36

Coast Sitka Spruce 0.39
Cottonwood 0.41

Eastern Hemlock 0.41
Eastern Hemlock-Balsam Fir 0.36
Eastern Hemlock-Tamarack 0.41
Eastern Softwoods 0.36
Eastern Spruce 0.41
Eastern White Pine 0.36
Engelmann Spruce-Lodgepole Pine 0.38
Northern Species 0.35
Redwood, open grain 0.37
Spruce-Pine-Fir (South) 0.36
Western Cedars 0.36
Western Cedars (North) 0.35
Western White Pine 0.40
Western Woods 0.36

-

. Specific gravity as assigned in NDS-18 Table 12.3.3A.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) (cont.)

SDWS TIMBER Screw (Interior Grade) —
Allowable Lateral Loads in the Specific Gravity Range 0.35 to 0.41

Reference Allowable Lateral Design Value (Ib.)

Mﬁg.d I%E;jtlﬁ Wood Side Member Thickness (in.)
6 SDWS19600 3 330 | 230 | 230 | 230 | 230 | 230 | — — — — — — — —
7.5 SDWS19712 3 330 | 230 | 230 | 230 | 230 | 230 | 230 | 230 | — — — — — —
4 SDWS22400 | 2.375 | 350 | 240 | — — — — — — — — — — — —
5 SDWS22500 8 350 | 240 | 240 | 240 | — — — — — — — — — —
5% SDWS22512 3 350 | 240 | 240 | 240 | 240 | — — — — — — — — —
6 SDWS22600 3 350 | 240 | 240 | 240 | 240 | 240 | — — — — — — — —
8 SDWS22800 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | — — — — —
9 SDWS22900 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | — — — —
10 SDWS221000 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | — — —
11 SDWS221100 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | — —
12 SDWS221200 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | —
15 SDWS221500 3 350 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240 | 240

1. Design values are based on full fastener embedment and the adjacent members are in contact with each other.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the
building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 54.
4. For in-service moisture content less than or equal to 19%, Cv = 1.0.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) (cont.)

SDWS TIMBER Screw (Interior Grade) —
Allowable Withdrawal Loads in the Specific Gravity Range 0.35 to 0.41
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Thread Length Reference Withdrawal Max. Reference Withdrawal
(in.) Design Value, W (lb./in.) Design Value, W,,, (Ib.)°
6 SDWS19600 3 100 280
7.5 SDWS19712 8 100 280
4 SDWS22400 2.375 130 310
& SDWS22500 3 130 360
5% SDWS22512 3 130 360
6 SDWS22600 3 130 360
8 SDWS22800 3 130 360
9 SDWS22900 3 130 360
10 SDWS221000 3 130 360
i SDWS221100 8 130 360
12 SDWS221200 3 130 360
15 SDWS221500 & 130 360

1. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.
2. The tabulated reference withdrawal design value, Wmax, is in pounds where the entire thread must penetrate into the side grain of the main member.
3. Tabulated reference withdrawal design values, W and Wmax, are shown at the wood load duration factor of Cp = 1.0. Loads may be increased
for load duration per the building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the
NDS as referenced in the IBC or IRC.
4. Embedded thread length is that portion held in the main member including the screw point.
5. Values are based on the lesser of withdrawal from the main member or pull-through of a 1.5" side member.
6. For in-service moisture content less than or equal to 19% (Cwm = 1.0).
7.The load tables are based on testing in accordance with ICC-ES AC233, with an applied factor of safety of 5.0.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX Screw

Structural Wood-to-Wood Connections Including Ledgers, Indoor/Outdoor Projects

Double-barrier coating provides corrosion resistance equivalent to hot-dip galvanization, making it suitable
for certain exterior and preservative-treated wood applications, as described in the evaluation report.

Codes/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
US Patent 9,523,383

For more information, see p. 61, C-F-2023 Fastening Systems catalog I
0.64" @ %:

SDWH Timber-Hex Screw — Allowable Shear Loads — -0 —
Douglas Fir—Larch and Southern Pine Lumber

=T

Reference DFL/SP Allowable Shear Loads (lb.)

eNg o e Wood Side Member Thickness (in.)
1.5 2 2.5 3 3.5 4 4.5 6 8
3 SDWH19300DB 1% 285 — — — — — — — —
4 SDWH19400DB 2% 370 300 300 — — — — — —
6 SDWH19600DB 2% 370 265 265 265 265 245 245 — —
8 SDWH19800DB 2% 370 265 265 265 265 265 260 245 —
10 SDWH191000DB 2% 370 265 265 265 265 265 260 260 245

See footnotes below.

SDWH Timber-Hex Screw — Allowable Shear Loads —
Spruce-Pine-Fir and Hem-Fir Lumber

Reference SPF/HF Allowable Shear Loads (Ib.)

Thread

Le(zir'l{;)th Wood Side Member Thickness (in.)
3 SDWH19300DB 1% 230 — — — — — — — —
4 SDWH19400DB 2% 330 235 195 = = = = = =
6 SDWH19600DB 2% 350 265 265 265 265 215 180 — —
8 SDWH19800DB 2% 350 265 265 265 265 265 215 215 =
10 SDWH191000DB 2% 350 265 265 265 265 265 250 250 215

1. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the
building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on the next page.
4. For in-service moisture content greater than 19%, use Cym = 0.7.
5. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Structural and General Fastening

Strong-Drive’
SDWH TIMBER-HEX Screw (cont.)

SDWH Timber-Hex Screw — Allowable Withdrawal Loads —
Douglas Fir—Larch, Southern Pine, Spruce-Pine-Fir and Hem-Fir Lumber

° . DFL and SP and SP DFL and SP and SP
Main Member 3 embe Main Member a embe
3 SDWH19300DB 3 12 177 120 265 180
4 SDWH19400DB 4 2% 192 147 455 350
6 SDWH19600DB 6 2% 197 164 545 445
8 SDWH19800DB 8 2% 197 164 545 445
10 SDWH191000DB 10 2% 197 164 545 445

1. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of the main member.
2.The tabulated reference withdrawal design value, Wmax, is in pounds where the entire thread length must penetrate into the side grain
of the main member.
3. Tabulated reference withdrawal design values, W and Wmayx, are shown at a Cp = 1.0. Loads may be increased for load duration per the building
code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors from the NDS as referenced in the IBC or IRC.
4. Embedded thread length is that portion held in the main member, including the screw point.
5. Values are based on the lesser of withdrawal from the main member or pull-through of a 12" side member.
6. For in-service moisture content greater than 19%, use Cv = 0.7.

Min. spacing for loading
Min. end distance @) parallel to grain (@)

i
Y
i
y

Min. spacing for loadin
perpendicular to grain

Y
Min. edge
~—p distance D
. \
Load Parallel to Grain @ @ i
©) ©) i
Load -1
Perpendicular Min. <
to Grain stagger @ 8 Min.
stagger (7
> @ ©) !
. . . Min. spacing for loading
Direction of Grain parallel to grain (§)
0

2
Min. spacing for loading
perpendicular to grain (3)

SDWH Timber-Hex Screw Spacing Requirements

SDWH Timber-Hex Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain

(in)

Edge Distance Pergz:;ilizlular % 1:2:
End Distance PerEZE:;mar % 2
Spacing Between Fasteners in a Row Pergz:;,:?lar % ;1
Spacing Between Rows of Fasteners Pergz::l:;ular % 3
Spacing Between Staggered Rows Perpendicular or Parallel @ %

1. For axial loading only, use the following minimum dimensions: end distance = 2%", edge distance = 1%", spacing parallel
to grain = 2", spacing perpendicular to grain = 1%".
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX Screw

with Gypsum Board Interlayer(s)

The Strong-Drive SDWH Timber-Hex screw may be installed with one or two layers of %" gypsum board.

This layer of gypsum is to be located between the side member and the main member for a standard connection.
See table for the required screw lengths and allowable loads for these applications. Loads are derived from
assembly testing based on ICC-ES AC238.

SDWH Timber-Hex Screw — Douglas Fir—Larch and Southern Pine Lumber
Allowable Single Shear Loads with One Layer of %" Gypsum Board
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Reference DFL/SP Allowable Shear Loads (Ib.)
: B T Wood Side Member Thickness (in.)
1.5 2.0 25 3.0 35 4.0 4.5 6.0 8.0
4 SDWH19400DB 2.375 240 — — — — — — — —
6 SDWH19600DB 2.77 240 170 170 170 170 — — -— —
8 SDWH19800DB 2.77 240 170 170 170 170 170 170 — —
10 SDWH191000DB 2.77 240 170 170 170 170 170 170 170 —

See notes on following page.

SDWH Timber-Hex Screw — Douglas Fir—Larch and Southern Pine Lumber
Allowable Single Shear Loads with Two Layers of %" Gypsum Board

Reference DFL/SP Allowable Shear Loads (Ib.)
: B Eh Wood Side Member Thickness (in.)
1.5 2.0 25 3.0 3.5 4.0 4.5 6.0 8.0
4 SDWH19400DB 2.375 — — — — — — — — —
6 SDWH19600DB 2.77 240 170 170 170 = = = = =
8 SDWH19800DB 2.77 240 170 170 170 170 170 170 — —
10 SDWH191000DB 2.77 240 170 170 170 170 170 170 170 =

See notes on following page.

SDWH Timber-Hex Screw — Spruce-Pine-Fir and Hem-Fir Lumber
Allowable Single Shear Loads with One Layer of %" Gypsum Board

Reference SPF/HF Allowable Shear Loads (Ib.)

Thread
Length Length Wood Side Member Thickness (in.)
(in.) : (in.)
L [0 [ o2s oo [as [ e | es | a0 | eo )
4 SDWH19400DB 2.375 215
6 SDWH19600DB 2.77 230 170 170 170 170 — — —
8 SDWH19800DB 2.77 230 170 170 170 170 170 140 — —
10 SDWH191000DB 2.77 230 170 170 170 170 170 165 165 —

See notes on following page.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX Screw
with Gypsum Board Interlayer(s) (cont.)

SDWH Timber-Hex Screw — Spruce-Pine-Fir and Hem-Fir Lumber
Allowable Single Shear Loads with Two Layers of %" Gypsum Board

Reference SPF/HF Allowable Shear Loads (Ib.)

Thread
Length d Side Member Thickness (in.)
(in.)
| 15 20 | 25 30 35 40 | 45 | 60 80 |
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4 SDWH19400DB 2.375 215 —

6 SDWH19600DB 2.77 230 170 170 170 = = = = =
8 SDWH19800DB 2.77 230 170 170 170 170 170 140 — —
10 SDWH191000DB 2.77 230 170 170 170 170 170 165 165 =

1. All applications are based on full penetration which equals fastener length minus side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the
building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table below.
4. For in-service moisture content greater than 19%, use Cp = 0.7.
5. Gypsum board must be attached as required per the building code.

Min. spacing for loading

Min. end distance 2) parallel to grain (@)
Min. spacing for loadin
perpendicular to grain (%
Min. edge
—p distance @)
Load Parallel to Grain @ @ Y i
@ @) i
Load ™ |<_
Perpendicular Min. 8 [
to Grain stagger @ Min.
stagger (7)
> @ ©) !
s = s Min. spacing for loading
Direction of Grain paralle to grain @)
or
Min. spacing for loading
perpendicular to grain (3

SDWH Timber-Hex Screw Spacing Requirements

SDWH Timber-Hex Screw Spacing Requirements

Edge Distance Pefg::;:zrlar g 1://1:
End Distance Pergz:;:;“'af % g
Spacing Between Fasteners in a Row Perg::;:;rlar % ;1
Spacing Between Rows of Fasteners Perﬁz:;:;ular % j
Spacing Between Staggered Rows Perpendicular or Parallel @ %

1. For axial loading only, use the following minimum dimensions: end distance = 2%", edge distance = 1%", spacing parallel
to grain = 2", spacing perpendicular to grain = 1%".
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw

Structural Wood-to-Wood Connections, Indoor/Outdoor Projects,
Applications Requiring High to Severe Corrosion Resistance

The Strong-Drive line of structural screws includes a 0.276"-diameter ASTM A153, Class C hot-dip galvanized screw
suitable for heavy-duty marine and coastal applications. The SDWH Timber-Hex HDG screw has a SawTooth® point
and oversized integral washer that makes for fast installations; no predrilling or separate washer needed.

Codes/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
US Patent 9,523,383
For more information, see p. 63, C-F-2023 Fastening Systems catalog
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SDWH Timber-Hex HDG Screw — Allowable Single Shear and Withdrawal Loads

Reference Allowable a drawal Load
e Allowable ear Load D

ead
eng ': 5 eng Wood Side Member Thickness (in.)
P DFL SPF/HF P DFL P P DFL P
3 3

KON -
4 SDWH27400G 3 505 — 440 — 400 —
6 SDWH27600G 3 505 | 545 | 440 | 545 | 400 | 450
8 SDWH27800G 3 570 | 675 | 430 | 675 | 430 | 595
287 255 212 860 765 635
10 SDWH271000G 3 570 | 675 | 430 | 675 | 430 | 595
12 SDWH271200G 3 570 | 675 | 430 | 675 | 430 | 595
15 SDWH271500G 3 570 | 675 | 430 | 675 | 430 | 595

1. All shear loads are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. For in-service moisture content greater than 19%: withdrawal Cym = 0.65; shear Cym = 0.70.
4. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on next page.
5. Tabulated loads are for both parallel- and perpendicular-to-grain loading.
6. Maximum withdrawal loads are based on full thread length penetration in the main member.
7.SDWH271500G is not included in IAPMO UES-ER-192.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw (cont.)

Min. spacing for loading
Min. end distance 2) parallel to grain @)

Min. spacing for loadin
perpendicular to grain (%
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b
Min. edge
— distance D
Load Parallel to Grain Y i
i
Load ™
I Min.
P sagger 0 S
stagger (7)
/

. . . @ Min. spacing ft:r loading
Direction of Grain " parallel to grain ()
or

Min. spacing for loading
perpendicular to grain 3)

SDWH Timber-Hex HDG Screw Spacing Requirements

SDWH Timber-Hex HDG Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain (in)
P dicul 17
Edge Distance erpendicuiar @ I
Parallel @ 1%
Perpendicular @ 6
End Distance
' Paralle @ 8
Perpendicular 4
Spacing Between Fasteners in a Row P ®
Parallel @ 8!
Perpendicular ® 4¢
Spacing Between Rows of Fasteners
RO SRS Paralel ® #
Spacing Between Staggered Rows Perpendicular or Parallel @ Yg®

1. Table loads must be multiplied by adjustment factor of 0.80.

2. Table loads must be multiplied by adjustment factor of 0.89.

3. Table loads must be multiplied by adjustment factor of 0.78.

4. For axial loading only, use the following minimum dimensions: end distance = 4", edge distance = 1%",
spacing parallel to grain = 27", spacing perpendicular to grain = 2".
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX SS Screw

Structural Wood-to-Wood Connections Including Ledgers, Indoor/Outdoor Projects,
Applications Requiring High to Severe Corrosion Resistance

Type 316 stainless steel provides severe corrosion resistance, making it suitable for
exterior and preservative-treated wood applications.

SDWH Timber Hex SS Screw — Allowable Shear Loads —
Douglas Fir—Larch, Southern Pine, Spruce-Pine-Fir, Hem-Fir

For more information, see p. 62, C-F-2023 Fastening Systems catalog

Thread Head

Length Diameter
(in.) (in.)

4 SDWH19400SS 2.40 0.46 177 — —
4% SDWH19450SS 2.75 0.46 177 177 —
5 SDWH19500SS 2.40 0.46 177 177 177
6 SDWH19600SS 2.40 0.46 177 177 177
8 SDWH19800SS 2.40 0.46 177 177 177
4 SDWH27400SS 3.00 0.65 235 = =
9 SDWH27500SS 3.00 0.65 235 235 235
6 SDWH27600SS 3.00 0.65 235 235 235
8 SDWH27800SS 3.00 0.65 235 285 285
10 SDWH271000SS 3.00 0.65 235 285 285
12 SDWH271200SS 3.00 0.65 235 235 235

Note: See p. 65 for spacing requirements.
1. All applications are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.
2. Allowable loads are shown at the load duration factor of Cp = 1.0. Loads may be increased for load duration per the building code
up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. Table values based on testing in SPF lumber.
4. Design values include NDS wet service factor; no adjustment required for in-service moisture content greater than 19%.
5. Allowable loads are perpendicular or parallel to grain.
6. Installs best with 18V high-torque cordless or ¥2" low speed drill. If splitting occurs predrill with %2" drill bit for SDWH19 screws
and 742" drill bit for SDWH27 screws.

7. Allowable withdrawal load for the SDWH19 screw for DFL/SP is 155 Ib./in. and for SPF/HF is 108 Ib./in.
Allowable load is based on inches of thread penetration into the main member.
8. Allowable withdrawal load for the SDWH27 screw for DFL/SP is 260 Ib./in. and for SPF/HF is 160 Ib./in.
Allowable load is based on inches of thread penetration into the main member.
9. For LRFD values, the reference connection design values shall be adjusted in accordance with NDS-18, section 11.3.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX SS Screw (cont.)

Min. spacing for loading
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Min. end distance 2) parallel to grain @) 8
Min. spacing for loadin. ;
perpendicular to grain (% ke
) 5
Min. edge (9]
distance (D £
Load Parallel to Grain @ @ y E’
o o ! u
ke
A £
Load ™
Perpendicular Min. < o
to Grain stagger @ S Min. S
stagger (7) ;
q A A Min. spacing for loading
Direction of Grain parallel to grain §)
or
Min. spacing for loading
perpendicular to grain 3

SDWH Timber-Hex SS Screw Spacing Requirements

SDWH Timber-Hex SS Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain ‘ ‘ (in)
Edge Distance Pergz:{jlizltjlar g 1:2:
End Distance Perﬁz:fl:;ular % 2
Spacing Between Fasteners in a Row Pergz::l:;ular % 2
Spacing Between Rows of Fasteners Perﬁzgizlular % 2
Spacing Between Staggered Rows Perpendicular or Parallel @ 1%

1. For SDWH19 screws subject to axial loading only, use the following minimum dimensions: end distance: = 23",
edge distance = 1", spacing parallel to grain = 1%", spacing perpendicular to grain = 1".

2. For SDWH27 screws subject to axial loading only, use the following minimum dimensions: end distance = 37",
edge distance = 13%", spacing parallel to grain = 2%", spacing perpendicular to grain = 1%".
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SD CONNECTOR Screw

Simpson Strong-Tie Connectors, Indoor/Outdoor Projects
Codes/Standards: ICC-ES ESR-3046 (including City of LA Supplement), State of Florida FL 9589

For more information, see p. 69, C-F-2023 Fastening Systems catalog E
10" -2 — >

SD Connector Screw — Allowable Shear Loads for Wood Connections
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Reference DFL/SP Allowable Reference SPF/HF Allowable
: ead Shear Loads (Ib.) Shear Loads (Ib.)
Vo i Wood Side Plate Thickness (in.) Wood Side Plate Thickness (in.)
%2 = 232 =Y 1%
#9x 1% SD9112 1 105 — — 93 — —
#9x 2% SD9212 1 118 133 130 99 94 109
#10x 1% SD10112 1 127 — — 102 — —
#10x 2% SD10212 1 147 168 152 106 126 123

1. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration per the building code
up toa Cp = 1.60.

2.The %" and 4" side members must be plywood or OSB with minimum equivalent specific gravities of 0.50 for DFL and SP design values,
and 0.42 for SPF and HF design values. See NDS, Table 12.3.3B for specific WSP grades and associated equivalent specific gravities.

3. Loads are based on connections with main members of DFL/SP or SPF/HF and side members as shown and described in table note 2.
Screws shall be installed normal to the surface of the wood members.

4. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 67.

SD Connector Screw — Allowable Withdrawal Loads

DFL/SP P
Main Member a embe

#9x 1% SD9112

173 122
#9x 2% SD9212

1 0.37

#10x 1% SD10112

173 122
#10x 2% SD10212

1. The tabulated reference allowable withdrawal value, W, is in pounds per inch of the thread penetration into
the side grain of the main member.

2. Tabulated reference allowable withdrawal value, W, must be multiplied by all applicable adjustment factors from the
NDS as referenced in the IBC or IRC.

3. Embedded thread length is that portion held in the main member including the screw tip.

4. For connections with 1%&2" thick plywood or OSB side members, allowable withdrawal loads, W, must be limited by
the head pull-through design value of 130 Ib.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SD CONNECTOR Screw (cont.)

Min. spacing for loading
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Min. end distance 2) parallel to grain @) 8
Min. spacing for loadin. ;
perpendicular to grain (% ke
) 5
Min. edge (9]
distance D £
Load Parallel to Grain y i ::r
A T
c
©
Load ™1
Perpendicular Min. < o
to Grain stagger @ 8 Min. 8
stagger (7) ;
R —— Y
q A A Min. spacing for loading
Direction of Grain parallel to grain §)
or
Min. spacing for loading
perpendicular to grain 3

SD9 and SD10 Screw Spacing Requirements

SD Connector Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain (in.)
Main Member Wood Side Member
Perpendicular @D 1 1
Edge Distance
g Paralle o) % %
Perpendicular @ 2 276
End Distance
' Parallel ® 2 2%he
Perpendicular ©) 2 276
Spacing Between Fasteners in a Row
pacing Paralle @ 2 2%he
Perpendicular ® ‘/z 36
Spacing Between Rows of Fasteners
pacing . Parallel ® i 7
Spacing Between Staggered Rows Perpendicular or Parallel @ Ya Ya

1. For SD9 screws subject to axial loading only, use the following minimum dimensions: end distance = 174",
edge distance = %", spacing parallel to grain = 17", spacing perpendicular to grain = %".

2.For SD10 screws subject to axial loading only, use the following minimum dimensions: end distance = 2",
edge distance= 7", spacing parallel to grain = 11", spacing perpendicular to grain = 7".
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SD CONNECTOR SS Screw

For Simpson Strong-Tie Stainless-Steel Connectors
Codes/Standards: ICC-ES ESR-3046 (including City of LA Supplement); State of Florida FL9589

For more information, see p. 70, C-F-2023 Fastening Systems catalog
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SD Connector SS Screw —
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Allowable Shear Loads for Wood Connections -« 1% -2%
Reference Reference
DFL/SP Allowable Shear Loads P Allowable Shear Load
ad Ib. b
0 0d ang
0 Wood Side Plate Thickness ood Side Plate
(in.)
1532V /303 1%

#9x 1% SD9112SS 105 — — 93 — —
1

#9x 2% SD9212SS 118 133 130 99 94 109

1. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
per the building code up to a Cp = 1.60.
2.The "¥42" and #4" side members must be plywood or OSB with minimum equivalent specific gravities of 0.50 for
DFL and SP design values, and 0.42 for SPF and HF design values. See NDS, Table 12.3.3B for specific WSP grades
and associated equivalent specific gravities.
3. Loads are based on connections with main members of DFL/SP or SPF/HF and side members as shown and
described in table note 2. Screws shall be installed normal to the surface of the wood members.
4. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 69.

SD Connector SS Screw —
Allowable Withdrawal Loads

DFL/SP P
Main Member a embe
#Ix 112 SD9112SS
1 0.37 173 122
#9x 2% SD9212SS

1. The tabulated reference allowable withdrawal value, W, is in pounds per inch of the thread penetration into
the side grain of the main member.

2. Tabulated reference allowable withdrawal value, W, must be multiplied by all applicable adjustment factors from
the NDS as referenced in the IBC or IRC.

3. Thread penetration length is that portion held in the main member, including the screw tip.

4. For connections with 192" thick plywood or OSB side members, allowable withdrawal design values, W,
must be limited by the head pull-through design value of 130 Ib.
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[SIMPSON
Structural and General Fastening StrongTie

Strong-Drive’
SD CONNECTOR SS Screw (cont.)

Min. spacing for loading
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T
Min. end distance 2) parallel to grain @) 8
Min. spacing for loadin ;
perpendicular to grain (% ke
— o
[ o
Min. edge (9]
distance D £
(=]
Load Parallel to Grain Y i “:J
©
A £
Load ™1
Perpendicular Min. < o
to Grain stagger @ 8 Min. 8
stagger (7) ;
R —— " : fv -
. . . in. spacing for loading
Direction of Grain parallel to grain ()
or
Min. spacing for loading
perpendicular to grain (3

SD9SS Screw Spacing Requirements

SD Connector SS Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain (in.)
Edge Distance Perg::;:;ular g 112 112
End Distance Perﬁz:fl:;ular g ; 2://:
Spacing Between Fasteners in a Row Perg::;:;ular % 2 ;Z:
Spacing Between Rows of Fasteners Pergz:];:;ular g :Z :Z::
Spacing Between Staggered Rows Perpendicular or Parallel @ Ya Ya

1. For SD9ISS screws subject to axial loading only, use the following minimum dimensions: end distance = 13", edge distance = %",
spacing parallel to grain = 1%4", spacing perpendicular to grain = %"
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Structural and General Fastening StrongTie

Strong-Drive’
SDS HEAVY-DUTY CONNECTOR Screw

Heavy-Duty Simpson Strong-Tie Connectors, Indoor/Outdoor Projects
Codes/Standards: ICC-ES ESR-2236 (including City of LA Supplement), State of Florida FL9589

For more information, see p. 68, C-F-2023 Fastening Systems catalog
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SDS Heavy-Duty Connector Screw —
Allowable Shear Loads — Douglas Fir-Larch and Southern Pine Lumber
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Reference DFL/SP Allowable Shear Loads (Ib.)
J o Wood Side Plate Thickness (in.)

Y2 % Ya 1 1% 1Y 1% 1% 2% 3 3% 4 4%

2 SDS25200 145 — — — — — — — — — — — —
2% SDS25212 165 165 170 165 — — 190 — — — — — —
3 SDS25300 165 165 170 185 195 205 280" — — — — — —
3% SDS25312 165 165 170 185 195 205 340! 340! — — — — —
4% SDS25412 165 165 170 185 195 205 350" 340! 230 200 — — —
® SDS25500 165 165 170 185 195 205 350" 340! 230 230 200 — —
6 SDS25600 165 165 170 185 195 205 350" 340 340! 340 340! 230 200
8 SDS25800 165 165 170 185 195 205 350" 340! 340! 340! 340! 230 230

See footnotes below.

SDS Heavy-Duty Connector Screw —
Allowable Shear Loads — Spruce-Pine-Fir and Hem-Fir

Reference SPF/HF Allowable Shear Loads (Ib.)

Wood Side Plate Thickness (in.)
1 1% 1Y 1% 1% 2%

2 SDS25200 105 — — — — — — — — — — — —
2V SDS25212 130 135 130 120 = = 135! = = = = = =
3 SDS25300 130 140 140 150 150 145 200' — — — — — —
372 SDS25312 130 140 140 150 155 165 245! 245! = = = = =
4% SDS25412 130 140 140 150 155 165 250" 245! 190 160 — — —
5 SDS25500 130 140 140 150 155 165 250" 245! 190 190 160 = =
6 SDS25600 130 140 140 150 155 165 250" 245! 245! 245! 245! 190 160
8 SDS25800 130 140 140 150 155 165 250" 245! 245! 245! 245! 195 195

1. Noted loads are based on testing per ICC-ES AC233 and assume a minimum main member thickness of the screw length minus the
side member thickness. All other allowable loads are based on the NDS and a minimum penetration of 6D = 1.5" into the main member.
2. Values are valid for a connection involving only two members. Where the side and main members have different specific gravities,
the lower specific gravity shall be used.
3. Allowable loads are also applicable to structural composite lumber (e.g., LVL, PSL, and LSL) having an equivalent specific gravity of 0.50 or greater.
4. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration by the building code
up to a Cp = 1.60. The designer shall apply all adjustment factors required per NDS.
5. Loads are based on perpendicular installation into the side grain of the wood members.
6. Loads apply to corresponding stainless-steel models.
7. For in-service moisture greater than 19%, use Cm = 0.7.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Structural and General Fastening

Strong-Drive’
SDS HEAVY-DUTY CONNECTOR Screw (cont.)

SDS Heavy-Duty Connector Screw — Reference Allowable Withdrawal Loads —
Douglas Fir—Larch, Southern Pine, Spruce-Pine-Fir and Hem-Fir Lumber

Reference Allowable ax. Reference Allowable
ead Withdrawal Loads, W (Ib./in.) drawal Load ax (Ib
0de end
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DFL and SP and SP DFL and SP and SP
Main Member a embe Main Member a embe
SDS25112 15 1 172 121 170 120
SDS25200 2 1.25 172 121 215 150
SDS25212 2.5 15 172 121 255 180
SDS25300 3 2 172 121 345 240
SDS25312 B 2.25 172 121 345 240
SDS25412 45 2.75 172 121 345 240
SDS25500 B 2.75 172 121 345 240
SDS25600 6 3.25 172 121 345 240
SDS25800 8 3.25 172 121 345 240

1. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain
of the main member.

2. The tabulated reference withdrawal design value, Wmax, is in pounds where the entire thread length must penetrate into
the side grain of the main member.

3. The tabulated reference withdrawal design values, W and Wmax, are shown at a Cp = 1.6. For end-grain withdrawal, 0.65.
Tabulated values must be multiplied by all applicable adjustment factors from the NDS as referenced in the IBC or IRC.

4. Embedded thread length is that portion held in the main member including the screw tip.

5. Values are based on the lesser of withdrawal from the main member or pull-through of a 1%2" side member.

6. For in-service moisture content greater than 19%, use Cy = 0.7.

Min. spacing for loading

Min. end distance ) parallel to grain (@)
Min. spacing for loadin:
perpendicular to grain
Y
Min. edge
- distance @
Load Parallel to Grain @ ! y
i
Load ™
Perpendicular Min. L
to Grain stagger @ < Min.
stagger 7)
<= © o) '
q q q Min. spacing for loading
Direction of Grain parallel to grain ()
or
Min. spacing for loading
perpendicular to grain (3)

SDS Heavy-Duty Connector Screw Spacing Requirements

SDS Heavy-Duty Connector Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain )
Edge Distance Pergzgjl:;ular % 111/2
End Distance Pergz::lizrlar % ;
Spacing Between Fasteners in a Row Pergz:j:;ular % 3
Spacing Between Rows of Fasteners Pergz:;::zrlar % 2
Spacing Between Staggered Rows Perpendicular or Parallel @ 1%

-

.For axial loading only, use the following minimum dimensions: end distance = 3%", edge distance = 1%",
spacing parallel to grain = 2%", spacing perpendicular to grain = 13%". 71



Simpson Strong-Tie® Fastening Systems Technical Guide

Ledger Structural Fastening Applications

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)
in Ledger-to-Stud Applications

Strong-Drive SDWS Timber screws may be used to attach a ledger to the narrow face of nominal 2x lumber
studs according to the following table.

For more information, see p. 59, C-F-2023 Fastening Systems catalog

SDWS Timber Screw (Exterior Grade) —
Allowable Shear Loads for Ledger to Studs
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Pe d P DFL P
2x6 2 785 630 565
4 SDWS22400DB 2x8 3 1,060 890 855
2x10 4 — 1,040 1,040

1. Allowable loads shall be limited to parallel-to-grain loaded solid sawn main members (minimum 2" nominal).
Wood side members shall be loaded perpendicular to grain.
2. Allowable loads are based on DFL, SPF/HF, and SP wood members having a minimum specific gravity of 0.50, 0.42, and 0.55, respectively.
Where the side and main members have different specific gravities, the lower values shall be used.

3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration as permitted

by the building code up to a Cp = 1.60. All adjustment factors shall be applied per NDS-2018.

For in-service moisture content greater than 19%, use Cy = 0.70.
. Fasteners shall be centered in the stud and spaced as shown in the figure. The stud minimum end distance is 6" when loaded toward

the end and 272" when loaded away from the end. The ledger end distance is 6" for full values. For ledger end distances between

2" and 6" use 50% of the table loads. For end distances between 2" and 4", predrill using a %" bit for SDWS.
. Screws may be installed with an intermediate layer of wood structural panel between the side and main member provided the

wood structural panel is fastened to the main member per code and the minimum screw penetration of 22" into the main member
(excluding the wood structural panel) is met. Longer lengths of the screw series may be used.
.For LRFD values, the reference connection design values shall be adjusted in accordance with the NDS-2018, section 11.3.
For 2x10 SP ledgers, use the number of screws and allowable loads of the 2x8 SP ledger.
.For 2x8 ledgers with two screws, use 2x6 values. For 2x10 ledgers with three screws, use 2x8 values.

Spacings and edge distances shown in the figure are minimum dimensions.

.For loads in the opposite direction from that shown in the figure, use the table values multiplied by:

0.50 for two-screw connections, 0.67 for three-screw connections, and 0.75 for four-screw connections.
10. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.
11. Fastener loads are based on the lesser of single fastener ICC-ES AC233 testing with a safety factor of 5.0 or ICC-ES AC13 assembly testing

with a factor of safety of 5.0.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Ledger Structural Fastening Applications

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

with Gypsum Board Interlayer(s)

SDWS Timber Screw (Exterior Grade) — Allowable Shear Loads for
Ledger Attachment to Studs with One or Two Layers of %" Gypsum Board

Refare e Allowable ea oad b

P DFL

2x6 2 510 410

B

365

6 SDWS22600DB 2x8 3 690 580

965

2x10 4 — 675

675

1. Allowable loads shall be limited to parallel-to-grain loaded solid sawn main members (minimum 2" nominal).
Wood side members shall be loaded perpendicular to grain.
2. Allowable loads are based on DFL, SPF/HF, and SP wood members having a minimum specific gravity of 0.50, 0.42, and 0.55, respectively.
Where the side and main members have different specific gravities, the lower values shall be used.
3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration as permitted
by the building code up to a Cp = 1.60. All adjustment factors shall be applied per NDS-2018.
For in-service moisture content greater than 19%, use Cym = 0.70.
4. Fasteners shall be centered in the stud and spaced as shown in the figure. The ledger minimum end distance is 6".
The stud minimum end distance is 6" when the load is toward the end and 22" when the load is away from the end.
5. Screws may be installed with an interlayer of wood structural panel (WSP) between the framing and the gypsum panel(s).
When a WSP is present, it shall be a maximum of 4" thick, adjacent to the framing and fastened directly to the framing per code.
Minimum screw penetration into the framing of 272" shall be required; longer screw lengths shall be used to achieve the required penetration.
6. For LRFD values, the reference connection design values shall be adjusted in accordance with NDS-2018, section 11.3.
7. For 2x10 SP ledgers, use the number of screws and allowable loads of the 2x8 SP ledger.
8. For 2x8 ledgers with two screws, use 2x6 values. For 2x10 ledgers with three screws, use 2x8 values.
Spacings and edge distances shown in the figure are minimum dimensions.
9. For loads in the opposite direction from that shown in the figure, use the table values multiplied by:
0.50 for two-screw connections, 0.67 for three-screw connections and 0.75 for four-screw connections.
10. Gypsum board must be attached as required per the building code.
11. For ledger end distances between 2" and 6", use 50% of load and predrill with %" drill bit.
12. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.
13. Fastener loads are based on the lesser of single fastener ICC-ES AC233 testing with a safety factor of 5.0 or ICC-ES AC13 assembly testing
with a factor of safety of 5.0.

2x stud 2x stud /\/
/ Gypsum / Gypsum
rd Y l‘/
2x6 ledger / 2x8 ledger

N

Ly L,

Note: Minimum stud dimension is nominal 2 x 6.

Notes to Installer Regarding the Attachment of Ledgers to Studs:
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2x stud

Gypsum

2x10 ledger

174" 176" 6"
31" y 2%" \/ 276"
- 25/8“ /\ 27/16 n
%e" 4
T | o
Y16 i
Load —
direction [ Y16"
Load
direction
Load
direction

The screws must be installed into the middle of the stud with a tolerance of %16" either side of center. Various methods can be used
to ensure proper placement of the screws in the stud including snapping a chalk line, using a stud finder or prerocking (attaching only
a strip of gypsum at the ledger location until the ledger is fastened to the studs). If proper screw placement into the stud cannot be
achieved in the field, blocking should be installed between studs to receive and support the ledger screws.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Ledger Structural Fastening Applications

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)
with Gypsum Board Interlayer(s) (cont.)

SDWS Timber Screw (Exterior Grade) — 2021 and 2018 IRC Compliant Spacing
for a Sawn Lumber Ledger to Rim Board with One or Two Layers of %" Gypsum Board

Maximum Deck Joist Span

Loading

Condition

Nominal
Ledger
Thickness

(in)

Rim Board
Material and
Minimum Size

| SIMPSON

Maximum On-Center Spacing of Fasteners (in.)

For one layer of 1" 0SB; 1" LVL 13 10 8 6 6 5 4
gypsum board use:
40 psf Live SDWS22400DB 1%" 0SB;
10 psf Dead 2 For two layers of | 1%4s" LV 174" LSL E I . . ! . J
QUPSun DOAONSE | oxSP.DFL; X SPEHE | 20 15 12 10 9 8 7
For one layer of 1" 0SB: 1" LVL 6 4 4 _ _ . _
gypsum board use: :
100 psf Live ox SDWS22400DB 1%8" OSB; 8 6 5 4 o o o
10 psf Dead For two layers of 1%6" LVL; 174" LSL
QUpsum bOArdUSE: | oxSP.DFL; X SPEHE | 9 7 5 5 4 — —
1" 0SB; 1" LVL 7 5 4 — — — —
) For one layer of 0 ;
100 psf Live ) 1" OSB;
(2) 2x gypsum board use: WA 44 7 5 4 — — — _
10 psf Dead SDWS22600DB 1%s" LVL; 1%" LSL
2x SP, DFL; 2x SPF, HF 7 5 4 — — — —
For one layer of 1" 0SB; 1" LVL 9 7 6 5 4 — —
gypsum board use: :
60 psf Live SDWS22400DB 1%8" OSB;
10 psf Dead 2 For two layersof | 1%s" LVL; 17" LSL 1 8 ! 5 5 4 4
QUpsun DOArOUSE: | o« SP.DFL; X SPRHE | 14 11 9 7 6 5 5
1" 0SB; 1" LVL 14 1 9 7 6 5 5
’ For one layer of m ;
40 psf Live ) 1" OSB;
(2) 2x gypsum board use: WA 44 15 11 9 8 7 6 )
10 psf Dead SDWS22600DB 1%s" LVL; 1%" LSL
2x SP, DFL; 2x SPF, HF 15 1 9 8 7 6 5
1" 0SB; 1" LVL 10 8 6 ® ® 4 o
g For one layer of " .
60 psf Live . 18" 0SB;
(2) 2x gypsum board use: W 4 11 8 6 5 5 4 4
10 psf Dead SDWS22600DB 1%6" LVL; 1%4" LSL
2x SP, DFL; 2x SPF, HF 11 8 6 ® ® 4 4
1. Sawn rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or southern pine species.
Ledger shall be hem-fir, Douglas fir-larch, or southern pine species. Gypsum

2. Fastener spacings are based on the lesser of single fastener ICC-ES AC233 testing of the / Wood structural
Strong-Drive SDWS screw with a safety factor of 5.0 or ledger assembly testing based on Exterior cladding panel sheathing
ICC-ES AC13 with a factor of safety of 5.0. Spacing does not include NDS wet service and flashing not 2" max. thickness
factor adjustment. shown for clarity fastened per code

3. Multiple ledger plies shall be fastened together per code independent of the SDWS screws. Rim board

4. SDWS screw spacing values are equivalent to 2021/2018 IRC Table R507.9.1.3(1) and 2012/2015 / per table
IRC Table R507.2. The table also provides SDWS screw spacing for a wider range of materials
commonly used for rim boards, and an alternate loading condition as required by some jurisdictions.

5. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger or rim board with Floor SDWS wood screws
3" minimum and 6" maximum vertical distance between fasteners with horizontal on-center spacing joist or stagaer verticall
per the table. End screws shall be located 6" from the end and at 1.5" to 2" from the bottom of the blocking spa%%d in accorgance
ledger. For screws located at least 2" but less than 6" from the end, use 50% of the load per screw with table
and 50% of the table spacing between the end screw and the adjacent screw, and for screws
located between 2" and 4" from the end, predrill using a %" drill bit.

6. The design installation permits a wood structural panel (WSP) interlayer in addition to one or g0 inal deck

nominal dec!

two layers of gypsum board. If present, the WSP shall be a maximum of %2" thick, adjacent to

the framing and fastened directly to the framing per the code. > l(?j(é%%r/:ngn
7.Gypsum board must be attached as required per the building code. ! ! ledger similar)

8. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and o [
load tables in DWG, PDF or DXF format.

Ledger-to-Rim Board Assembly
(wood-framed lower floor acceptable,
concrete wall shown for illustration purposes)

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Ledger Structural Fastening Applications

Strong-Drive’
SDWH TIMBER-HEX Screw

in Ledger-to-Stud Applications

Strong-Drive SDWH Timber-Hex screws may be used to attach a ledger to the narrow face of nominal 2x
lumber studs according to the following table.

For more information, see p. 61, C-F-2023 Fastening Systems catalog

SDWH Timber-Hex Screw — Allowable Shear Loads for Ledger to Studs

Refarence e She
0 3 ber o Allowab ar Load D

(2]
=
=
[7]
1
(7]
(]
L.
O
o
é
ie]
e
[}
Q
£
(2]
=
T}
T
=
©
O
(=]
s

d P DFL P
2x6 2 630 630 540
4 SDWH19400DB 2x8 3 630 815 815
2x10 4 — 1,170 975

1. Allowable loads shall be limited to parallel-to-grain loaded solid sawn main members (minimum 2" nominal).
Wood side members shall be loaded perpendicular to grain.

2. Allowable loads are based on DFL, SPF/HF, and SP wood members having a minimum specific gravity of 0.50, 0.42, and 0.55, respectively.
Where the side and main members have different specific gravities, the lower values shall be used.

3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration as permitted by
the building code up to a Cp = 1.60. For in-service moisture content greater than 19%, use Cum = 0.70.

4. Fasteners shall be centered in the stud and spaced as shown in the figure. The stud minimum end distance is 6" when loaded toward
the end and 272" when loaded away from the end. The ledger end distance is 6" for full values. For ledger end distanced between
2" and 6" use 50% of the table loads. For end distances between 2" and 4", predrill using a %" bit for the SDWH.

5. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger or rim board with 3" minimum and 6" maximum vertical distance between
fasteners with horizontal on-center spacing per the table. End screws shall be located 6" from the end and at 1.5" to 2" from the bottom of the
ledger. For screws located at least 2" but less than 6" from the end, use 50% of the load per screw and 50% of the table spacing between the end
screw and the adjacent screw, and for screws located between 2" and 4" from the end, predrill using a %" drill bit.

6. For LRFD values, the reference connection design values shall be adjusted in accordance with the NDS-2018, section 11.3.

7.For 2x10 SP ledgers, use the number of screws and allowable loads of the 2x8 SP ledger.

8. For 2x8 ledgers with two screws, use 2x6 values. For 2x10 ledgers with three screws, use 2x8 values.

Spacings and edge distances shown in the figure are minimum dimensions.
9. For loads in the opposite direction from that shown in the figure, use the table values multiplied by:
0.50 for two-screw connections, 0.67 for three-screw connections, and 0.75 for four-screw connections.
10. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.
11. Fastener loads are based on the lesser of single fastener ICC-ES AC233 testing with a safety factor of 5.0 or ICC-ES AC13 assembly testing
with a factor of safety of 5.0.

*4\/_* _ A _ A

2x stud 2x stud 2x stud
2x6 ledger )?ZXS ledger }? 2x10 ledger
176" 1746" \ 176"
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_ T 2%"
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Simpson Strong-Tie® Fastening Systems Technical Guide

Ledger Structural Fastening Applications

Strong-Drive’
SDWH TIMBER-HEX Screw

with Gypsum Board Interlayer(s)

SDWH Timber-Hex Screw — Allowable Shear Loads for
Ledger Attachment to Studs with One or Two Layers of %" Gypsum Board

Reference o Che
0 a e Allowab ar Load b
eage v 0

per Stud P DFL P

26 2 410 410 350

6 SDWH19600DB 28 3 410 530 530
210 4 — 760 635

1. Allowable loads shall be limited to parallel-to-grain loaded solid sawn main members (minimum 2" nominal).
Wood side members shall be loaded perpendicular to grain.
2. Allowable loads are based on DFL, SPF/HF, and SP wood members having a minimum specific gravity of 0.50, 0.42, and 0.55, respectively.
Where the side and main members have different specific gravities, the lower values shall be used.
3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration as permitted
by the building code up to a Cp = 1.60. All adjustment factors shall be applied per NDS-2018.
For in-service moisture content greater than 19%, use Cv = 0.70.
4. Fasteners shall be centered in the stud and spaced as shown in the figure. The ledger minimum end distance is 6".
The stud minimum end distance is 6" when the load is toward the end and 22" when the load is away from the end.
For ledger end distances between 2" and 6", use half of table loads and predrill with %" drill bit.
5. Screws may be installed with an interlayer of wood structural panel (WSP) between the framing and the gypsum panel(s).
When a WSP is present, it shall be a maximum of ¥2" thick, adjacent to the framing and fastened directly to the framing per code.
Minimum screw penetration into the framing of 22" shall be required; longer screw lengths shall be used to achieve the required penetration.
6. For LRFD values, the reference connection design values shall be adjusted in accordance with the NDS-2018, section 11.3.
7. For 2x10 SP ledgers, use the number of screws and allowable loads of the 2x8 SP ledger.
8. For 2x8 ledgers with two screws, use 2x6 values. For 2x10 ledgers with three screws, use 2x8 values.
Spacings and edge distances shown in the figure are minimum dimensions.
9. For loads in the opposite direction from that shown in the figure, use the table values multiplied by:
0.50 for two-screw connections, 0.67 for three-screw connections, and 0.75 for four-screw connections.
10. Gypsum board must be attached as required per the building code.
11. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.
12. Fastener loads are based on the lesser of single fastener ICC-ES AC2383 testing with a safety factor of 5.0 or ICC-ES AC13 assembly testing
with a factor of safety of 5.0.

2x stud

/\/ ox stud i% / 2x stud
Gypsum Gypsum Gypsum
)/ 4 A
/ 2x6 ledger / 2x8 ledger 2x10 ledger
; 176" 176"

3%" y 2%" \ /
f 2%" /\ 27h6"

%"

Ly

"
16

N

176"

276"

]

3"

—
HN

Load
direction t %"
Load
direction
Load
direction

-y ek Iy

Note: Minimum stud dimension is nominal 2 x 6.

Notes to Installer Regarding the Attachment of Ledgers to Studs:

The screws must be installed into the middle of the stud with a tolerance of %" either side of center. Various methods can be used

to ensure proper placement of the screws in the stud including snapping a chalk line, using a stud finder, or prerocking (attaching only
a strip of gypsum at the ledger location until the ledger is fastened to the studs). If proper screw placement into the stud cannot be
achieved in the field, blocking should be installed between studs to receive and support the ledger screws.
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Ledger Structural Fastening Applications

Strong-Drive’
SDWH TIMBER-HEX Screw

with Gypsum Board Interlayer(s) (cont.)

SDWH Timber-Hex Screw — 2021 and 2018 IRC Compliant Spacing for a
Sawn Lumber Ledger to Rim Board with One or Two Layers of %" Gypsum Board
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Nominal Rim Board Maximum Deck Joist Span
Loading Ledger Mal?:zrie:)laarnd u
o : pto6ft. | Upto8ft. |Upto1 Upto12ft. | Upto14ft. | Upto 16 ft. | Up to 18 ft.
(in.) Maximum On-Center Spacing of Fasteners (in.)
For one layer of 11I:. OL\?E 12 9 7 6 5 4 4
gypsum board use: -
40 psf Live SDWH19400DB 1%" 0SB
10 psf Dead 2X 196" LVL 17 12 10 8 7 6 6
For twoblayeés of 114" LSL
gypsum board use:
SDWH19600DB oS DiL 14 1 9 7 6 5 5
For one layer of 11 OL\%'_?’ 8 6 5 4 4 — —
gypsum board use: -
60 psf Live SDWH19400DB 1%" 0SB
10 psf Dead 2X 156" LVL 12 9 7 6 5 4 4
For twoblayeés of 114" LSL
gypsum board use: 9% SP DFL
SDWH19600DB 2x SPF, HF 10 8 6 5 4 4 —
For one layer of 11 " %?LB 5 4 — — — — —
gypsum board use: =
i SDWH19400DB 17" 0SB
100 psf Live 5/
10 psf Dead 2X 1%46" LV 8 6 B 4 — — —
p Fo; twoblaeyleés of 114" LSL
gypsum board use:
2x SP, DFL o o o o
SDWH19600DB 2x SPF, HF 7 5 4

1. Solid-sawn rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or southern pine species.
Ledger shall be hem-fir, Douglas fir-larch, or southern pine species.

2. Fastener spacings are based on the lesser of single fastener ICC-ES AC2383 testing of the SDWH screw with a safety factor of 5.0 or ledger assembly
testing based on ICC-ES AC13 with a factor of safety of 5.0. Spacing does NOT include NDS wet service factor adjustment.

3. Multiple ledger plies shall be fastened together per code independent of the SDWH screws.

4. SDWH screw spacing values are equivalent to 2021/2018 IRC Table R507.9.1.3(1) and 2015 IRC Table R507.2. The tables also provide SDWH screw
spacing for a wider range of materials commonly used for rim board, and an alternate loading condition as required by some jurisdictions.

5. Rows of screws shall be vertically offset and evenly staggered. Screws shall be placed 172" to 2" from the top and bottom of the ledger or rim board
with 3" minimum and 6" maximum between rows and spaced per the table. End screws shall be located 6” from the end and at 172" to 2" from the
bottom of the ledger. For screws located at least 2" but less than 6" from the end, use 50% of the load per screw and 50% of the table spacing between
the end screw and the adjacent screw, and for screws located between 2" and 4" from the end, predrill using a %" drill.

6. The design installation permits a wood structural panel (WSP) interlayer in addition to one or two layers of gypsum board.

If present, the WSP shall be a maximum of ¥2" thick, adjacent to the framing and fastened directly to the framing per the code.
7. Gypsum board must be attached as required per the building code.
8. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.

Wood structural
panel sheathing

/ V2" max. thickness

Exterior cladding, fastened per code
flashing and other
fasteners not shown Gypsum Ledger fastener spacing may be
for clarity e o offset up to 3" to avoid interference
Band joist 17 1}? 2" minimum from with joist attachment
/ per Table top of ledger and band joist
_Floor SDWH wood screws ! © G) 3" minimum
joist or (— stagger vertically | vertical
blocking space in accordance spacing,
with Table © G)] 6" maximum
\ - -t
o inal deck I ‘ 174" t0 2" minimum from
2 nominal decl bottom of ledger —
. ledger shown 6" from On-center and band jgst
o o (double 2" end of ledger spacing of
. : ledger similar) SDWH wood
. o, SCrews
Ledger-to-Rim Board Assembly SDWH Screw Spacing Detail

(wood-framed lower floor acceptable,
concrete wall shown for illustration purposes) 77
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Simpson Strong-Tie® Fastening Systems Technical Guide

Ledger Structural Fastening Applications

Strong-Drive’
SDS HEAVY-DUTY CONNECTOR Screw

SDS Heavy-Duty Connector Screw —
Allowable Shear Loads for Ledger to Studs

Nominal Number of Allowable Shear Loads (Ib.) (100)
Ledger Size Screws per
(in.) Stud SPF/HF
3% SDS25312 2x8 2 500 380
4% SDS25412 2x10 3 750 570

1. Allowable loads are limited to parallel-to-grain loaded solid-sawn main members (2" nominal). Wood side members may be
loaded parallel or perpendicular to grain (see footnote 4).

2. DFL/SP allowable loads are based on wood members having a minimum specific gravity of 0.50, and SPF/HF allowable
loads are based on wood members having a minimum specific gravity of 0.42. Where the side and main members have
different specific gravities, the lower values shall be used.

3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration by the
building code up to a Cp = 1.60.

4. Minimum spacing of fasteners is 3" o0.c., minimum end distance is 3" for all parallel-to-grain loaded members, or 4" for all
perpendicular-to-grain loaded members, and minimum edge distance is 34" for all parallel-to-grain loaded members, or
1'2" for perpendicular-to-grain loaded side members.

5. Screws may be installed with a maximum 2" thick intermediate layer of wood structural panel between the side and main
member provided the wood structural panel is fastened to the main member per code and the minimum penetration of the
screw into the main member (excluding the wood structural panel) is met.

6. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG,
PDF or DXF format.

7. Fastener loads are based on the lesser of single fastener ICC-ES AC233 testing with a safety factor of 5.0 or ICC-ES AC13
assembly testing with a factor of safety of 5.0.

/ 2x stud

SDS
screws

2x ledger

/\/

Ledger-to-Stud Assembly

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Ledger Structural Fastening Applications

Strong-Drive’
SDWS TIMBER Screw Ledger Attachment for
Top-of-Wall Alignment

The 5" Strong-Drive SDWS Timber Screw (Exterior Grade), model SDWS22500DB, has been tested for use
in attaching a ledger to minimum 2x4 wall framing when the ledger is flush with the top of the wall plates
and installed over: a) one layer of 2" maximum wood structural panel sheathing, b) one or two layers of %"
maximum gypsum board, or ¢) one layer of %" maximum gypsum over one layer of 2" maximum WSP. The

| SIMPSON

allowable loads are the lesser of single-fastener testing (in accordance with ICC-ES AC233) or full-scale

testing of the assemblies shown (in accordance with ICC-ES AC13) with a safety factor of 5.0.

SDWS Timber Screw (Exterior Grade) — Allowable Downloads for
Ledger to Top-of-Wall over WSP or Gypsum Wall Sheathing

Number of SDWS22500DB Ledger Allowable

Screws at Each Stud Connection Download
at Each Stud

19.2" 0.C.

Connection"? | 5 4u
Top Plates (Ib.) 24" 0.C. Stud Stud

6 2 4 2x8 855 430 535 640

Allowable Unit Load Based on Stud Spacing?® (plf)
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16" 0.C. Stud | 12" 0.C. Stud

855

7 3 4 2x10 1,430 715 895 1,075

1,430

1. Allowable loads are applicable to DF/SP/SPF stud and top plate species and DF/SP ledger species. For SPF ledger, allowable

load per stud is 855 pounds for assembly with six total screws and 1,230 pounds for assembly with seven total screws.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
as permitted by the building code up to a Cp = 1.60. All adjustment factors shall be applied per the National Design
Specification (NDS). For in-service moisture content greater than 19%, use Cy = 0.70.
3. Minimum stud spacing is 12" on center. Allowable unit loads listed based on specified fastening at every stud.

4. Fasteners shall be centered in the stud and wall plates and spaced as shown in the figures below. The minimum distance

from a fastener to the end of a ledger is 6" for full values. For connections where fastener to ledger end distances are
between 112" and 6" use 50% of the table loads. For end distances between 112" and 4", predrill using a %" bit.

5. Design of wall assembly and ledger is the responsibility of the designer. Wall sheathing must be attached to wall framing as

required per the building code.

1%" Typ. . 1%" Typ. .
PPN 3 Typ. PP 3Ty

|
[6) @ (%] [6)

1

Typ.
@+
| |
‘Stﬂ. |

I I
+ | @ | \_ Min. 2x10
]

Ledger
Wall Sheathing
Single Layer of

Wood Structur: )
Panel or One o1 Stud Spacing

/\/ Layers of %" G

* i I \_ Min. 2x8

: Ledger

| Min. 2x4 Stud,
12" 0.C. Min.

Section View Assembly Detail for Seven Total Screws Assembly Detail for Six Total Screws
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Simpson Strong-Tie® Fastening Systems Technical Guide

Exterior Foam-to-Wood Fastening

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)
for Attaching Exterior Foam Insulation

Simpson Strong-Tie Strong-Drive SDWS Timber screws may be used for installing exterior rigid-foam board
insulation over wood structural panel (WSP) sheathing. Each fastener installs through furring strips, rigid-foam
board and WSP sheathing into the wood wall stud framing. The fasteners do not typically require predrilling.
Preservative-treated wood suitable for dry service (AWPA UC1, UC2, UC3A) and untreated wood may be used
depending on the protection needs of the construction. The SDWS products with “DB” in the model number
have a double-barrier coating that provides corrosion resistance equivalent to hot-dip galvanization, while the
products without “DB” in the model number can only be used in conditions with dry service and no wood
treatment chemicals. The table on p. 81 provides recommended spacing for fastening vertical furring strips
through 2" to 6" of rigid foam insulation board into each wall stud. The SDWS22DB and SDWS22 screws were
evaluated as alternate threaded fasteners using ICC-ES AC233 and are the subject of IAPMO UES ER-192. The
Strong-Drive SDWS22DB Structural Wood screws were evaluated for corrosion resistance using ICC-ES AC257.

For more information, see p. 59, C-F-2023 Fastening Systems catalog

] @ e

3 10—

VN

/

Roof framing, typ. J
Structural sheathing
Vertical 1x4 furring q ™N W
attached to studs with V2" to 6" rigid foam board
SDWS22 or SDWS22DB ( ;

Wall framing, typ.

- Detail on next page
screws at vertical rag
spacing per Table N

174 Floor framing, typ.

B

Treated sill plate
Exterior siding
Foundation, insulation 4
and waterproofing
per plan A
Fteror grade = Caution: Fasteners can
,‘ T \\Lﬁ*ﬁ % penetrate wiring, plumbing and
Roof connection, | [N other. mechanical systems_, in
foundation and ﬁﬂmﬂmﬂm B . exterior walls. All mechanical
ground details i\ \ \ﬁmmmm ‘ e, e _syst:ams m_trr:ehex’;enor \_NaII i
incomplete for === B ; gwo ved Wcljtbtfe astgr_ung sha
simplicity. U‘ ‘ \M\HMT‘ ] 5 . e mapped before driving screws.

Wall Cross-Section
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Exterior Foam-to-Wood Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

for Attaching Exterior Foam Insulation (cont.)

1x4 furring aligned — Wall framing, typ.

with wall studs

Structural sheathing

on stud at recommended
vertical spacing per table

o
£
c
o
=]
17
©
[
°
o
g
o
o
o
L}
=
<)
=
1T}
e}
=
©
°
o
s

42" 0 6" rigid
foam board

Exterior siding

SDWS fasteners centred %
%

Furring and Rigid Foam Attachment Detail

Recommended Vertical Fastener Spacing

Maximum Allowable Cladding Weight
to Be Supported (psf)

Foam
Thickness

(in)

. SDWS22400DB y 16
SDWS22400 2
2%
SDWS22500DB 16
5 SDWS22500 il
2%
SDWS22600DB 16 24%oc. 240 24t oc.
6 SDWS22600 2 21
. SDWS22800DB s 16
SDWS22800 o1
0 SDWS221000DB 6 16
SDWS221000 24 18" 0.c. 18" 0.c.

1. Caution: Fasteners can penetrate wiring, plumbing and other mechanical systems in exterior walls.

All mechanical systems in the exterior wall involved with the fastening shall be mapped before driving screws.

2. Foam sheathing shall have a minimum compressive strength of 15 psi in accordance with ASTM C578 or ASTM C1289.

3. Wood wall framing (studs) shall be a minimum of 2" nominal thickness. Wood framing and furring shall be a minimum
spruce-pine-fir species with specific gravity of 0.42 or greater. Table assumes furring strip thickness of 34" and full thread
embedment in the framing member.

4. Wood framing, furring and WSP sheathing shall meet the design requirements in accordance with the applicable building codes.
WSP sheathing shall be fastened to the framing as required by the applicable building code.

5. Each fastener is capable of resisting 172 Ib. of out-of-plane wind loading (Cp = 1.60) with no further increase allowed.

6. Spacing recommendations are based on a loading that produced 0.015" of assembly movement with 6"-thick rigid foam board insulation.

7. Maximum allowable cladding weight shall be the additive weight of furring, cladding including foam insulation, environmental effects
(i.e., ice) and other supported materials.

8. Metal fasteners conduct heat, and it is recommended that exposed screw heads are covered with foam and sealed.

9. Screws shall be installed such that they close gaps between connected components. Furring and sheathing shall provide the
required thickness and performance for siding manufacturer installation instructions.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw

Rafter/Truss-to-Plate and Stud-to-Plate Connections

The SDWC screw is tested in accordance with ICC-ES AC233 (screw) and AC13 (wall assembly and roof-to-wall
assembly) for uplift and lateral loads between wall plates and vertical wall framing and between the top plate

and the roof rafters or trusses. SDWC15450 is recognized for use in chemically-treated wood as described in
the evaluation report.

Codes/Standards: IAPMO UES ER-262 (including City of LA Supplement), State of Florida FL13975

For more information, see p. 103, C-F-2023 Fastening Systems catalog
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0e eimoe p DFL P p DFL P
4% SDWC15450 4, 2x (Face) 2x (End grain) — — — 225 205 190
(2)2x (Face) 2x (Edge) 245 240 180 240 240 240
6 SDWC15600 5% 2x (Face) 2x (End grain) — — — 225 205 190
(2)2x (Face) | 2x(End grain) = = = 225 225 190

1. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duation up to a Cp = 1.6.
2. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. The main and side members shall be sawn lumber or structural composite lumber with a specific gravity or equivalent specific gravity 0.42 to 0.55.
4. Zpara — Parallel-to-grain loading in the side member and perpendicular-to-grain loading in the main member.
5. Zperp — Perpendicular-to-grain loading in the side member and perpendicular-to-grain loading in the main member, except for 2x (edge)
where main member is loaded parallel to grain.
6. The connection conditions of this table are for specific intended applications. Reference lateral design values for all other shear connections
are calculated following the NDS.

SDWC Truss Screw — Allowable Withdrawal and Pull-Through Loads

p DFL p p DFL p
2x (Edge) 250 230 150 — — —

4% SDWC15450 4%
2x (End Grain) 200 140 100 210 180 175
2x (Face) 210 180 120 255 195 160

6 SDWC15600 5%
(2) 2x (Face) 220 200 160 240 205 190

1. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duation up to a Cp = 1.6.
2. The tabulated values including end-grain withdrawal, Ceg=0.75 must be multiplied by all applicable adjustment factors per the NDS.
3. The reference withdrawal and pull-through values are in pounds per inch of the thread penetration into the main member and

a minimum 1%2" thick side member, respectively.
4. The end-grain withdrawal factor of 0.65 shall be applied fo the minimum embedment depth of 2.82"
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[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw (cont.)

Continuous Load Path Considerations with the SDWC

Building codes require that structures are designed to create a continuous load path. Forces must be transferred from their
point of application to the building elements that are designed to resist them. For example, when uplift forces act on a roof,
the roof must be tied to the wall, and the wall must be tied to the foundation or the wall below. The SDWC Truss screws
can be used to make all of the connections in the load path from the rafter/truss to top plate, top plate to stud, and stud to
bottom plate. As an alternate, structural sheathing designed for uplift can be used for the load path from the wall top plate
to the wall bottom plate. If Simpson Strong-Tie metal connectors are used to connect the top plate to the wall framing, they
should be on the same side as the SDWC Truss screw that makes the rafter/truss-to-top plate connection. The sheathing
and connector fasteners must not interfere with the SDWC Truss screw.
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5 1 For illustrative

: purposes only.

See installation
Strong-Drive SDWC Screws — specifications.
Rafter/Truss-to-Plate Connection
and Stud-to-Plate Connection
/ | —

Strong-Drive SDWF Screw
with TUW Take-Up Washer
(see p. 113)

Strong-Drive SDWC Screws —

Stud-to-Plate Connection Sill Anchor and

Bearing Plate
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Strong-Drive’

SDWC TRUSS Screw

for Rafter/Truss-to-Top Plate Connections
Load Table

Allowable Loads (Ib.)

Thread
(n) Uplit upit | Fy Uplit
1 900 | 505 835 | 405 595 | 305
2
3 805 | a0 | 25 | 75 | o0 | 225 | 505 | 265 | 19
6 |SDWCIS600 5% ;
5 645 | 360 615 | o5 8 | 235
6 %80 | 625 | 445 | 80 | 620 | a5 | 6% | 435 | 300

1. Loads have been increased for wind and earthquake (Cp = 1.6); no further increases allowed. Reduce when other loads govern.

2. For installations 1-6, the SDWC is to be installed through a double 2x top plate into a minimum 2x4 truss or rafter. In addition, for installation 2, where the 2x
truss or rafter is supported by a multi-ply beam, the SDWC is to be installed as shown for the installation 2.

3. The SDWC screws shall be driven such that the shank is fully embedded in the connection members, the head is in contact with or embedded in the side
member, and the point does not protrude from the lateral surface of the main member. When embedded, the top surface of the head shall be no more than "
beyond flush.

4. An SDWC screw may be used in each ply of two- or three-ply rafters or trusses. The allowable uplift load for each screw shall be multiplied by 0.90, but may
be limited by the capacity of the plate or the connection between the top plate to the framing below. SDWC screws in multi-ply assemblies must be spaced a
minimum of 172" o.c.

5. Screws are shown installed on the interior side of the wall. Installations on the exterior side of the wall are acceptable when the rafter/truss overhangs the top
plates a minimum of 31",

6. For Uplift Connection Load Path, the designer shall verify complete continuity of the uplift load path.

7.F1 and F2 are the directions parallel and perpendicular to the wall, respectively.

8.When a screw is loaded simultaneously in more than one direction, the allowable load must be evaluated using the unity equation:

(Design Uplift + Allowable Uplift) + (Design F1 + Allowable F1) + (Design F2 + Allowable F2) < 1.0.
The three terms in the unity equation represent the possible generated force directions. The number of terms that must be considered for simultaneous loading
is the sole discretion of the designer and depends on the method of calculating wind forces and the utilization of the screws within the structural system.

9. Table loads do not apply to trusses with end-grain bearing.

10. Top plate-to-stud and top-plate splice connections shall be fastened per applicable Building Code.
11. Top plate rotation does not occur at allowable loads.
12. Directions: F1 is a force parallel to the top plate; F2 is a force perpendicular to the top plate; Uplift is a force in the upward vertical direction.

Typical Roof-to-Wall Connection

Installation 1 — Rafter/Truss Offset from Stud — Fasten from Underside of Top Plate

%" minimum

edge distance Splice may

for full values — be in upper or
(with or without [ ﬁ lower plate

a plate splice)

MR

< Do not install
Strong-Drive

|
SDWC in + I/
hatched area. f

Offset 4" from a‘ F

i
]

‘ Overhang *‘ ~ 1/2""min. top-plate splice

-« 134" max. for full values

Optional SDWC Installation — Allowable Installation Range Min. Edge Distance
Truss Offset from Stud (truss offset from stud only) for Top-Plate Splice

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw
for Rafter/Truss-to-Top Plate Connections (cont.)

Optional Roof-to-Wall Connections

Installation 2 — Rafter/Truss Offset from Stud: Fasten from Front Bottom Corner of Double Top Plate
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Optimal 22°,
\\ 150 Oo
[ . .
\ "% Do not install
Strong-Drive® SDWC
in hatched area.
— 4" max.
T SDWC15600
Optional SDWC Installation — Allowable Installation Range Optional SDWC Configuration —
Truss Offset from Stud Truss to Multi-Ply Beam

%" minimum

edge distance Splice may

for full values —| be in upper or
(with or without |4 lower plate

a plate splice)
L |
I 1

Offset 4" from ——‘ F

top-plate splice

for full values
Mininum Edge Distance for
Top-Plate Splice
Installation 3 — Rafter/Truss Aligned with Stud: Fasten From Wide Face of Stud 14, 40\ 300
20° max. W
=l i=
L | 14" min. Yo

|
|
|
\ |
|
|
|

%4 Do not install l i |
Strong-Drive
SDWC in

hatched area. f |

Overhang *‘ = V2" min. 1
— 134" max. - [ '~

x v
Optional SDWC Installation — Allowable Installation Range Allowable Installation Range
Truss Aligned with Stud (rafter/truss offset from stud only) (front view)
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Rafter/Truss/Plate Fastening
Strong-Drive’

SDWC TRUSS Screw

for Rafter/Truss-to-Top Plate Connections (cont.)

Installation 4 — Rafter/Truss Aligned with Stud: Fasten from Narrow Face of Stud

Optimal 22°

%" minimum
edge distance Splice may
for full values —| be in upper or
(with or without |4 Z lower plate

a plate splice)

8% Do not install } {
" Strong-Drive® SDWC + %
' in hatched area. + I'/ %
AAAAAAAAAA V4" max. | |
‘F Offset 74" from —»‘ F
top-plate splice
for full values LA
SDWC Installation — Allowable Installation Range Min. Edge Distance
Truss Aligned with Stud or Over Header for Top-Plate Splice

(offset truss similar)

Installation 5 — Rafter/Truss Aligned with Stud: Fasten from Corner of Stud
14°,

40\

22° Optimal Optimal ?20

‘,4—1;,
! /
/

/

/

/

7

A\
DIz NS
AN
o N

£} Do not install
Strong-Drive® SDWC
\ in hatched area.

SN, et
RS = | |
AAAAAA S8 V4" max.
— ~— 17"
;_/\,_;
Optional SDWC Truss Screw Installation — Allowable Installation Range Installation Angle Range
Truss Aligned with Stud (side view) (front view)

(rafter aligned with stud similar)
Installation 6 — Gable End Truss Offset from Stud — Fasten Top Plate to Gable End Truss
1« Gable end
truss

0°+3°

1 %

- Wall top 3 <

plate < N <

I 1

a1 Offset %" from 4‘ L Splice may be
WY top-plate splice in upper or
for full values lower plate
Optional SDWC Installation — Allowable Installation Range Mininimum Edge for Top-Plate Splice

Gable End Truss Offset from Stud
86
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[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw
for Rafter/Truss-to-Top Plate Connections (cont.)

SDWC Rafter/Truss-to-Top Plate Connections Utilizing Two-Screw Configurations

Allowable loads for the SDWC Truss screws when installed from the underside of the top plate and from
the face of the rafter/truss using a two-screw configuration per the detail configurations shown on the next page.

SDWC Truss Screw — Allowable Loads for Rafter/Truss-to-Top Plate
Two-Screw Connections
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onfiguratio eng oo eng Juantity DFL/SP P
Uplift Fq F2 P “
A 1200 | 685 995 | 1045 | 495 670
B 1195 | 680 925 | 1195 | 405 680
6 SDWC15600 5% 2
c 905 535 790 850 330 595
D 1115 | 645 920 960 385 610

M wWN =

. Loads have been increased for wind and earthquake loading (Cp = 1.6) with no further increase allowed; reduce where other loads govern.
. For Uplift Connection Load Path, the designer shall verify complete continuity of the uplift load path.

. When cross-grain tension cannot be avoided, supplemental reinforcement shall be considered by the designer.

. The SDWC screws shall not interfere with other fasteners or truss plates. Where truss plates must be penetrated for Configuration D,

a truss designer approval is required in accordance with ANSI/TPI 1-2007/2014, Section 7.5.3.4 and 8.9.2. To predill through
truss plate, use a ¥&" drill bit.

. The metal installation guide provided with the screw is angled at 22.5° and can be used for Configurations C and D;

proper installation angles for all configurations are the responsibility of the installer.

. SDWC screws must be offset min. %" from top-plate splices for full values.
. Loads assume minimum overhang of 372"
. When a screw is loaded simultaneously in more than one direction, the allowable load must be evaluated using the unity equation:

(Design Uplift + Allowable Uplift) + (Design F1 + Allowable F1) + (Design F2 + Allowable F2) < 1.0. The three terms in the unity equation
represent the possible generated force directions. The number of terms that must be considered for simultaneous loading is the sole
discretion of the designer and depends on the method of calculating wind forces and the utilization of the screws within the structural system.

. An SDWC screw may be used in each ply of two- or three-ply rafters or trusses. The allowable uplift load for each screw shall be multiplied

by 0.90, but may be limited by the capacity of the plate or the connection between the top plate to the framing below. SDWC screws in
multi-ply assemblies must be spaced a minimum of 172" o.c.

10. Directions: F1 is a force parallel to the top plate; F2 is a force perpendicular to the top plate; Uplift is a vertical upward force.

87



Simpson Strong-Tie® Fastening Systems Technical Guide m
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw
for Rafter/Truss-to-Top Plate Connections (cont.)

SDWC Rafter/Truss-to-Top Plate Two-Screw Connections
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K, A

1 (2) SDWC15600 lE \ Truss or !
ki i
overhang @ @ rafter L

1 7 (2) SDWC15600 )

—J\/—— overhang CP

%1 w»l e | L =1 R N W

Configuration A: Configuration B:
Truss Aligned with Stud Truss Offset from Stud
Install Through Top Plate into Rafter/Truss Install Through Top Plate into Rafter/Truss

Both screws installed at a 4° — 14° angle, Both screws installed vertically £5° into the center of the
offset %" — 14" from opposite edges of the top plate. rafter/truss from the underside of the top plate, %" — 1"

from opposite edges of the top plate.

Optimal Optimal
22° 22

M (2) SDWC15600

\Truss or + +
@

@ \— Truss or

f / [©)
rafter + oo + rafter
] [/ -
" :nax. L (2) SDWC15600 " i — Lw-w
|- 1" 4”’
3% - AN
3" overhang / \
overhang 22° 22
+ LA optimal optimal
Configuration C: Configuration D:
Install Through Top Plate into Rafter/Truss Install Rafter/Truss to Top Plate
Both screws installed at a 16° — 30° angle, Both screws installed at a 20° — 25° angle with a 2" — 78" offset
offset %" from the opposite edges of rafter/truss. from the opposite edges of top plate 3" + V4" above top plate.
Use metal installation guide included in screw kits Use metal installation guide included in screw kits for optimal
for optimal 22° installation. 22° installation. To predrill through truss plates, use a ¥s" drill bit.
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[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw
for Pre-Engineered Top-of-Wall Assemblies

SDWC Pre-Engineered Top-of-Wall Assemblies for Continuous Uplift Load Path
for SPF or Better Wood Framing

The Strong-Drive SDWC TRUSS Screw is designed to fasten roof rafters/trusses to wall plates and wall plates

to studs. When used to connect rafters/trusses to top plates, a second connection from top plates to the studs
below is necessary in order to maintain a continuous load path as would be required for any connection method.
This table provides allowable uplift loads for the five pre-engineered top-of-wall assemblies shown on the next
page. These assemblies have been designed and tested to provide a continuous load path from the rafter/truss to
the studs in the wall below and account for any reductions that may result from top plate rotation due to eccentric
loading. The continuous load path from the bottom of the stud to the supporting structure is by others.

SDWC Truss Screw — Allowable Uplift Loads
for Pre-Engineered Top-of-Wall Assemblies

Allowable Rafter/Truss Uplift Loads (Ib.)

Wall Rafter/Truss Top Plate Connection 2x4 SPF Framing 2x6 SPF Framing
to Studs at

Connection to
Assembly Top Plates 16" On Center* Rafter/Truss Spacing Rafter/Truss Spacing

A 1—-SDWC15600 385 485 485 385 485 485
B 2 —SDWC15600 485 485 485 485 485 485
C 1—SDWC15600 1—-SDWC15600 305 410 485 305 410 485
D 1 - SDWC15600 120 160 240 120 160 240
E WSP per designer® 145 195 290 105 140 210

1. Allowable loads apply to wood members with an assigned specific gravity of at least 0.42.

2. Uplift loads have been increased for wind loading (Cp = 1.6) with no further increases allowed; reduce where other loads govern.

3. Wood structural panel (WSP) sheathing used in Wall Type E must be designed and constructed to resist uplift in accordance
with the American Wood Council’s 2021 or 2015 Special Design Provisions for Wind and Seismic standard.

4. As indicated in table header, studs spaced at 16" o.c. for all assemblies.
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* Fastening Systems Technical Guide

Simpson Strong-

Rafter/Truss/Plate Fastening

Strong-Drive’
SDWC TRUSS Screw

for Pre-Engineered Top-of-Wall Assemblies (cont.)

0000g0p0g0y
0000g0g0g0y

L

\L Truss or
rafter
One 6" —|
eacﬁ[mg 6" SDWC each g
rafter/truss
Stud at 16" o.c.
Ya" 1" 74’} r—-— (not reqd. to align
, with truss/rafter)
Wall Assembly A

One SDWC as Angled Stud Screw

0g0g0g0p0gly
000000000y
000g0p0p0p0y

Truss or

rafter

One 6" —~|

ﬁD\tNg \ 6" SDWC each
each stu rafter/truss

Y- 2" 74_4 -

4
\

]

Stud at 16" o.c.
(not reqd. to align
with truss/rafter)

Wall Assembly C
One SDWC as Vertical Stud Screw
Through Both Plates

00000p0g0p0p

/ 0000000000

Wood structural panel (WSP)
sheathing must extend to

07088l 0y
i<t
00000000,

top of double top plates per I
AWC 2021 or 2015 Special
Design Provisions for Wind ‘/ Truss or rafter
and Seismic (SDPWS)
¢ ) ™ 6" SoWC each
rafter/truss

WSP nailing pattern per
designer in accordance with
2021 or 2015 SDPWS

WSP sheathing, 716" min. designed
and constructed to resist uplift

in accordance with the

AWC 2021 or 2015 SDPWS ¥

Plate/stud nailing
\ per code

2" gypsum board
on interior side
Stud at 16" o.c.

Wall Assembly E
WSP Designed for Uplift

90

000g0p0p0p0y

TQN

00g0g0p0p0p
000g0p0p0p0p

\L Truss or
rafter
Two 6" —~
SDWes | N \ .
each stud 6" SDWC each 3
rafter/truss
Stud at 16" o.c.
Yo" -1" 4’} —~ (not reqd. to align
typ. with truss/rafter)
4

Wall Assembly B
Two SDWC as Angled Stud Screw

000p0p0plg0p
000p0p0p0g0p
000p0p0p0g0p

\L Truss or Tﬁ
< rafter
One 6" ——| \
eacﬁiﬁﬁ N 6" SDWC each
rafter/truss

Stud at 16" o.c.
-2 - (not reqd. to align

with truss/rafter)

e

Wall Assembly D
One SDWC as Vertical Stud Screw
Through Lower Plates

X
V

0p0g0p0g0p0p)
000000000y
000p0p0g0g0y

StrongTie

N

Plate-to-Stud connection not shown
refer to Assembly A-E drawings for
connection requirements

4>’ ’« 1 o
6" SDWC each rafter/truss installed as

shown here or installed into corner of
plates as shown in Assembly A-E drawings

Rafter/Truss Offset from Stud
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[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw
for Energy Heel Truss-to-Top Plate Connections

Allowable Roof-to-Wall Single-Screw Connection Loads for Raised-Heel/Energy-Heel Trusses
and Trusses with No Overhangs

Allowable roof-to-wall connection loads published for the Simpson Strong-Tie SDWC Truss screw
(SDWC15600) are based on a minimum 312" overhang as shown in the figures below. The following allowable
roof-to-wall single-screw connection loads for truss heel configurations that do not meet the minimum overhang
requirement, such as a standard heel with no overhang, or a raised-heel condition where the screw only
penetrates into the truss bottom chord and the bottom chord does not extend past the top plate.

Testing was performed in accordance with ICC-ES AC233 Sub-Annex CA, Section CAS.0 (Acceptance Criteria
for Alternate Dowel-Type Threaded Fasteners, Approved 2020) to evaluate the effects of no overhang, with and
without truss plates in the region of the SDWC Truss screw. The resulting allowable loads for these conditions
are provided in the following table. To achieve the allowable load for the “No Overhang — Reinforced” condition,
truss plates must be located as shown in the figures below; otherwise, the allowable load for “No Overhang —
Unreinforced” shall be used. Except as noted, all other installation information regarding the SDWC screws for
rafter/truss-to-top plate connections as specified in the current Fastening Systems catalog shall apply.
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V4" max. 10

‘*3%”*\ } ! X < 314" }A max.

overhang oW overhang A\
Optimal 22° Optimal 22°

Standard Installation
(with minimum 32" overhang)

A

= min. 3x3 plate =
g each side =

4 5 t[EEES

— — %

1" max.! 1" max } 1" max! N,
%%” max. : 4 %%” max. %%" max.
e e L e
Optimal 22° Optimal 22° Optimal 22° Optimal 22°

Installation with No Overhang — Reinforced

Note: Truss plates must be located no greater than %" or 2" from
end of chord on 2x4 or 2x6 or larger walls, respectively.
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Strong-Drive’
SDWC TRUSS Screw
for Energy Heel Truss-to-Top Plate Connections (cont.)
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%/

%%" max. %%“ max. /X %%" max.
NI NUIE N Vs -«
Optimal 22° Optimal 22° Optimal 22° Optimal 22°

Installation with No Overhang — Unreinforced

SDWC Truss Screw — Allowable Loads

Allowable Loads SPF/HF/DFL/SP
(Ib.)

Condition

Standard Installation 485
SDWC15600 No Overhang — Reinforced 450 115 190
No Overhang — Unreinforced 280

1. Allowable loads apply to wood members with an assigned specific gravity of at least 0.42.

2.Loads have been increased for wind and earthquake loading (Cp = 1.6) with no further increase allowed; reduce where other loads govern.

3. For Uplift Connection Load Path, the designer shall verify complete continuity of the uplift load path.

4.\When cross-grain tension cannot be avoided, supplemental reinforcement shall be considered by the designer.

5. SDWC screws are shown installed at the optimal 22° angle, installation angles from 15° to 30° are acceptable. Tabulated loads also apply to any of
the five approved truss-to-plate installations using the Quik Stik™ Fastening Tool as specified in flier F-F-QUIKSTIK at strongtie.com.

6. SDWC screws must be offset minimum %" from top-plate splices and must have minimum edge distances
per pp. 84-86 or flier F-F-QUIKSTIK at strongtie.com.

7. Directions: F1 is a force parallel to the top plate; F2 is a force perpendicular to the top plate; Uplift is a vertical upward force.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Strong-Drive’
SDWC TRUSS Screw
for Factory-Built Structures Truss-to-Top Plate Connections

The allowable uplift loads are provided for the Simpson Strong-Tie SDWC15600 wood screw installed
with a %" OSB bearing strip between the truss and top plate.

000p0p0g0p0g
000p0p0g0p0g
00505000007

090p0p0q0p0g

3"
min. g

T~
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%" max. —

typ. T
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\
W
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)
7
{1

1
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<«

With Overhang Installation

00000000000
000p0p0p0p0g

%" 0SB ?ﬁﬁ =~
bearing strip =77 \té
typ. B Zg
2" min.
typ.

Min. 2x4
truss bottom
chord typ.

Double 2x
top plate
typ.

<<

<

Without Overhang Installation

V2" minimum
edge distance
for full values —
(with or without
a plate splice)

SN

Splice may be
in upper or
lower plate

]

y

i
1

]

Offset 14" from
top-plate splice
for full values

Section A-A

i

Min. Edge Distance for Top-Plate Splice

SDWC Truss Screw — Allowable Uplift Loads for Factory-Built Structures

Allowable Uplift Loads SPF/DFL/SP

SDWC15600

Thread Length

(in.)

5%

With Overhang

415

(Ib.)

Without Overhang

370

1. Loads have been increased for wind or earthquake (Cp = 1.6); no further increase allowed; reduce where other loads govern.

2. Allowable loads apply to spruce-pine-fir, hem-fir, Douglas fir-larch, and southern pine.
3. Allowable loads are for an SDWC installed per the “With Overhang” or “Without Overhang” installation details.

4, SDWC must be installed on the exterior side of the wall.
5. SDWC must be installed at an angle between 10° and 22%2°. Guide provided with screws is at 2212°.

6. For Uplift Continuous Load Path, top-plate-to-stud connections must be located on the exterior side of the wall.

7. Table loads do not apply to trusses with end-grain bearing.
8. Top plate, stud, and top-plate splice fastened per applicable building code.

StrongTie
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Strong-Drive’
SDWC TRUSS Screw

for Boundary Blocking-to-Top Plate Connections

The SDWC was tested and evaluated to establish allowable lateral loads bewteen wall plates and

boundary members in a roof diaphragm.

SDWC Truss Screw — Allowable Shear Loads (F1)
for Boundary Member/Blocking-to-Wall Connections — DFL, SP, SPF, HF

Configuration

4% SDWC15450

Nominal Top Plate

A
B
A

6 SDWC15600

B

| SIMPSON

Allowable Loads per Screw (Ib.)
ead Lenc 2x Boundary Member/Blocking

Thickness
(in.) DFL/SP P
Fq
295 270
4,
175 160
(2) 2x
540 495
5%
440 405

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.60.
3. Minimum spacing of the SDWC is 5" o.c., minimum end distance is 5", and minimum edge distance or

installation angle as shown in configurations A and B.

4. Double top plate is required to be independently fastened per the code.

5. Minimum of (2) SDWC fasteners required per individual boundary member/blocking.

6. For species and grades of framing other than DFL/SP, reduced allowable loads shall be determined by the
specific gravity adjustment factor of 1-(0.5 — G); where G is the specific gravity referenced from the NDS.

7.SDWC is driven flush to top plate surface.

Rafter/Truss
Blocking
member
— !
i Top plate

%" min. Screw per table

5" 5" 0.c. spacin
End distance / pacing

Blocking
/ member

NN

v

ﬁ_l\/__l\,_*

=
s

~—F—>

Configuration A
Between Studs — Vertical Installation (+5°)

94

1
\ Screw per table

%" (SDWC15450)
%" (SDWC15600)

15°

Ratter/Truss 22 ﬁm
EW! |
A

Nailing by

=——designer

)

1 |
IS“ :%\%” max. (SDWC15450)
e
Top plate _ t%” max. (SDWC15600)
r=——Stud or header
LN

5 5" 0.c. spacin
End distance / pacing

Blocking
/ member

<

T
\ Screw per table

~—F—>

*J\/‘J\F*

Configuration B
Aligned with Studs — Angle Installation (15° — 22°)

Note: Screw not aligned with stud/header, use vertical installation
as shown in Configuration A (Configuration B load applied).

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.



C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive: SDWC TRUSS Screw

(o))
c
: : [=
for Wide Face of Stud-to-Plate Connections g
©
SDWC Truss Screw — Allowable Loads for Wide Face of Stud-to-Plate Connections 5
NG 3 : Allowable Load D g
endg ode ceadd end
: ows Plate : DFL/SP p -
5 Uplift F2 p o
1 360 215 310 153 3
4% SDWC15450 2 4Ys 2X 690 390 595 280 =
3 1,035 585 895 420 =
1 450 189 310 153 w
6 SDWC15600 2 5% 2X 865 345 595 280 -g
8 1,295 515 895 420 @
1 590 177 510 152 -g
6 SDWC15600 2 5% (2) 2x 1,135 320 980 275 o
3 1,700 485 1,470 415 ;

1. Loads have been increased for wind and earthquake loading (Cp = 1.6) with no further increases allowed; reduce where other loads govern.

2. Allowable loads are for SDWC installed per the installation instructions.

3.The SDWC15450 is to be installed through the face of 2x stud into a single 2x bottom plate over a concrete/masonry foundation.

4. The SDWC15600 is to be installed through the face of 2x stud into a single 2x bottom plate over a wood floor system.

5. The SDWC15600 is to be installed through the face of 2x stud into a double 2x top or bottom plate.

6. Double-top plates shall be fastened together as required by applicable code.

7.When a screw is loaded simultaneously in more than one direction, the allowable load must be evaluated using the unity equation:
(Design Uplift + Allowable Uplift) + (Design F1 + Allowable F1) + (Design F2 + Allowable F2) < 1.0. The three terms in the unity equation represent
the possible generated force directions. The number of terms that must be considered for simultaneous loading is the sole discretion of the
designer and depends on the method of calculating wind forces and the utilization of the screws within the structural system.

Stud-to-Plate Connections
Optimal 22

5

Optimal 22°

4

1
3

\\‘\ l\ I —
B\ [BS78

__\/\__\/\__

y AL =
o /i . 20"+ "
| 30 20 | e
# : .gQ?» m°0 g : %
I 1
Stud-to-Top Plate Connection Stud-to-Bottom Plate Connection Stud-to-Bottom Plate Connection
(this application requires SDWC15600) Over Wood Floor Over Concrete/Masonry Foundation
(this application requires SDWC15600) (this application requires SDWC15450)
Spacing Requirements
One Screw Two Screws Three Screws
One fastener driven in wide face of 2x4, 2x6 Two fasteners driven into same wide face of 2x4, Two fasteners driven into same wide face of 2x4,
or 2x8; maintain minimum edge distance of %". 2x6 or 2x8. Maintain minimum edge distance of 2x6 or 2x8. Maintain minimum edge distance of
Note: S installati ) lies t %" and maximum edge distance of 1" for proper %" and maximum edge distance of 1" for proper
ote: same instatiation spacing applies to spacing between fasteners. spacing between fasteners.
Stud-to-Top Plate connection.
Note: Same installation spacing applies to One fastener driven within %" of centerline of
Stud-to-Top Plate connection. 2x4, 2x6 or 2x8 on OPPOSITE wide face.

Note: Same installation spacing applies to
Stud-to-Top Plate connection. 95



[SIMPSON
Rafter/Truss/Plate Fastening StrongTie

Strong-Drive’

SDWC TRUSS Screw
for Narrow Face of Stud-to-Plate Connections

The Strong-Drive SDWC Truss screw provides an easy-to-install, high-capacity solution for stud-to-bottom plate
or stud-to-top plate(s) connections. This table provides additional allowable load information for the SDWC screws
when installed through the narrow face of the stud. The allowable loads are for SDWC screws installed per the
details shown on the next page.

SDWC Truss Screw — Allowable Loads for Narrow Face of Stud-to-Plate Connections
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e : cocuirey | Leng e DFL/SP P
Uplift F2 p
1 6 SDWC15600 1 5% 2) 2 590 170 510 145
2 6 SDWC15600 1 5% P2 450 155 310 135
3 4% SDWC15450 1 4vs 2 295 150 255 130

1. Loads have been increased for wind and earthquake (Cp = 1.6). No further increase is allowed; reduce when other loads govern.

2.The SDWC15600 is to be installed through the narrow face of 2x stud into a single 2x bottom plate over a wood floor system.

3.The SDWC15450 is to be installed through the narrow face of 2x stud into a single 2x bottom plate over a concrete/masonry foundation.

4. Double-top plates shall be fastened together as required by applicable Code.

5.When a screw is loaded simultaneously in more than one direction, the allowable load must be evaluated using the unity equation:
(Design Uplift + Allowable Uplift) + (Design F1 + Allowable F1) + (Design F2 + Allowable F2) < 1.0. The three terms in the unity equation
represent the possible generated force directions. The number of terms that must be considered for simultaneous loading is the sole
discretion of the designer and depends on the method of calculating wind forces and the utilization of the screws within the structural system.

6.0One SDWC screw per stud maximum when installed in the narrow face of the stud. Where the SDWC screws are installed on multiple
adjacent studs, the minimum spacing between screws must be 172". The allowable uplift load for each screw shall be multiplied by 0.90,
but may be limited by the capacity of the plate.

7. For Uplift Continuous Load Path, connections in the same area (i.e., truss to plate connector and plate to stud connector) must be on
the same side of the wall.
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Rafter/Truss/Plate Fastening

Strong-Drive’

SDWC TRUSS Screw

Simpson Strong-Tie® Fastening Systems Technical Guide

StrongTie

for Narrow Face of Stud-to-Plate Connections (cont.)

A/V
F2 é

Narrow Face of Stud-to-Top Plate Connection
(this application requires SDWC15600)

F
4 T

Narrow Face of Stud-to-Bottom Plate
Connection Over Wood Floor
(SDWC 15600 shown)

Narrow Face of Stud-to-Bottom Plate Connection
Over Masonry/Concrete Foundation
(the application requires SDWC15450)

Optimal 22°
0 100

f

LT

v

1

Installation Angle Range

1

i

/ 3 )= Van

v

/
, / I

30/ 10°
Optimal 22°
Installation Angle Range

o 1

Optimal 22°
Installation Angle Range

Offset %" min. from
~&—top-plate splice for
full values

[

%" minimum
edge distance —»
for full values

-

Splice may be
in upper or
lower plate

-

Min. Edge

e

Distance and

Splice Offset Requirements

%" minimum
edge distance
for full values

Splice

4

Offset %" min.
‘ ™ from plate splice
for full values

Min. Edge Distance and
Splice Offset Requirements

— %" minimum
edge distance
for full values

Splice
|

12 A

I~ Offset %" min.
. from plate splice ..

for full values
5

Min. Edge Distance and
Splice Offset Requirements

R A
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Quik Stik
Rafter/Truss-to-Top Plate Installation Instructions

For the Quik Stik Rafter and Truss Fastening System

Quik Stik and Strong-Drive® SDWC Truss screws are designed to work together for
a safe, reliable solution from the leader in structural fastening.

For more information, see p. 104, C-F-2023 Fastening Systems catalog;
Allowable Loads for Installations 1—6 are shown on p. 84.

Nydan over-molded head with
positioning prongs thal provide
secune grip on the top plate
during screw installation o

= Bit hodder (for T30 bit
and SDWE Truss screw)

Positioning prongs ——__
N

Extension anm for easily
reaching overhead top

plate/ratter connections Rockers _\'Q\

Bubble level
positioning notch
. fevery 51 N
! -,

= Combortable ",
nubbesized grip

Quik Stik Rafter and Truss Fastening System

Installation Instructions 1 — Rafter/Truss Offset from Stud:
Fasten Straight up Through Double Top Plate

These instructions apply to rafter/truss-to-top-plate connections.
These instructions apply only if the rafter/truss is offset from the stud below.

Note: SDWC screws install best with a minimum 18V (if cordless) drill using the matched-
tolerance bit included in the SDWC15600KT or Quik Stik system using the included bit.

Installation Steps: Position the Quik Stik head directly under the top plate so that the
screw is pointing toward the centerline of the rafter/truss.

Ensure the Quik Stik centerline guide is vertically perpendicular to the top plate.

Drive the SDWC Truss screw straight up through the top plates and into the rafter/truss
until the head is flush with the board’s surface.

20° max.
| %" minimum
— .
| ) 1 edge distance
\ 2" min. for full values —

\ (with or without |4
\ a plate splice)

| SIMPSON

Holder
o TR0t and

SOWE Truss screvd

Centerling guide

2,
*— Angle guidelines

" Detachable bubble level to
ensure proper driving angle

~—, Centerline

guide

Splice may
be in upper or
lower plate

Strong-Drive

SDWC in
hatched area.

L
A 75 .
£%J Do not install %
f

i

i
]

_— Offset 14" from a‘ F
Overhang ‘*‘ = V2" min. top-plate splice
[—>— 134" max. for full values

Optional SDWC Installation —
Truss Offset from Stud
(rafter offset from stud similar)

Allowable Installation Range
(rafter/truss offset from stud only)

Minimum Edge Distance
for Top-Plate Splice

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Rafter/Truss/Plate Fastening

Quik Stik
Installation Instructions (cont.)

Installation Instructions 2 — Rafter/Truss Offset from Stud:
Fasten from Front Bottom Corner of Double Top Plate

These instructions apply only if the rafter/truss is offset from the stud below and

the installation of the screw is from the corner of the top plate.

Installation Steps: Position the Quik Stik so that the positioning prongs straddle the bottom edge
of the double top plate and with the SDWC screw set to enter the bottom member along its edge.

Ensure the Quik Stik centerline guide points to the center of the rafter/truss and that the orange
angle guide is perpendicular to the top plate (alternatively, check to ensure that the bubble is
visible in the level window).

Drive SDWC screw through the top plates and into the rafter/truss.

Optimal 22°
15 O
3\
\ =% Do not install
X Strong-Drive® SDWC
, L in hatched area.
:TW max.
Optional SDWC Installation — Installation Angle Limit

Truss Offset from Stud

Installation Instructions 3 — Rafter/Truss Aligned with Stud:
Fasten from Wide Face of Stud

These instructions apply to rafter/truss-to-top-plate connections utilizing
one or two screws when installed from the underside of the top plate and
from the wide face of the rafter/truss.

Installation Steps: Position the Quik Stik head so that its positioning prongs are in contact
with the framing where the top plate meets the wide face of the stud.

Sight along the Quik Stik centerline guide to align the tool with the centerline of the rafter/truss.
If the rafter/truss is offset from the stud, be sure to install the screw on the overhanging side.

Adjust the installation angle of the head to align with the rafter/truss centerline.

For a one screw installation: position the screw in the central one third of the wide face.

For a two-screw installation: see Configuration A on p. 88 for screw locations and edge distances.
Drive the SDWC Truss screw through the top plates and into the rafter/truss.

20° max.

DN

%y Do not install
Strong-Drive®
SDWC in
hatched area.

A [=— 12" min.

‘ Overhang
I 194" max.
: A
Optional SDWC Installation — Allowable Installation Range
Two-Screw Wide-Face Installation Shown (rafter/truss offset from stud only)

Simpson Strong-Tie® Fastening Systems Technical Guide m
StrongTie

96" minimum

edge distance Splice may

for full values —| be in upper or
(with or without |4 lower plate

a plate splice)

Offset 74" from 4 F

top-plate splice
for full values

; :
; ]

Mininum Edge Distance
for Top-Plate Splice

. Centerline
guide

0

T

— l— 11"

,_I\,_,
Allowable Installation Range
(front view)
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B
Rafter/Truss/Plate Fastening StrongTie

Quik Stik
Installation Instructions (cont.)

Installation Instructions 4 — Rafter/Truss Aligned with Stud:
Fasten from Narrow Face of Stud

These instructions apply if the rafter/truss is aligned with the stud below or
if there is blocking directly below the top plate.

Installation Steps: Put the point of the screw in the seam between the top plate and
stud — or on the desired spot for installation — and pivot the whole tool up past 45°¢

Drive the SDWC Truss screw point into the wood surface so that the first two screw
threads embed into the wood. Pivot the tool downward until the bubble appears in
the level window, and continue to drive the SDWC Truss screw through the top plates
and into the rafter/truss.
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Optional SDWC Truss Screw Installation —
Truss Aligned with Stud
(rafter aligned with stud similar)

Optimal 22°

\

%" minimum
edge distance
for full values
(with or without
a plate splice)

Splice may
be in upper or
lower plate

2% Do not install
Strong-Drive® SDWC
in hatched area.

V4" max.
Offset V4" from
top-plate splice
for full values
Installation Angle Limit Minimum Edge Distance

for Top-Plate Splice
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Quik Stik
Installation Instructions (cont.)

Installation Instructions 5 —
Rafter/Truss Aligned with Stud: Fasten from Corner of Stud

These instructions apply if the rafter/truss is aligned with the stud below, and the
installation of the screw is from the corner where the stud meets the top plate below
the rafter/truss. The configuration would be similar to that of Installations 2 and 3.

Installation Steps: Position Quik Stik so the positioning prongs straddle the front
corner where the stud meets the top plate. Ensure the centerline guide is pointed at
the center of the rafter/truss.

Align the angle guide with the vertical edge of the stud (or if using the bubble level,
the bubble should appear in the level’'s window).

Drive the SDWC Truss screw through the top plates and into the rafter/truss until the
screw head is flush with the bottom of the top plate.

22° Optimal

Optional SDWC Truss Screw
Installation — Truss Aligned with Stud
(rafter aligned with stud similar)

Optimal 22°

24 Do not install
Strong-Drive® SDWC
in hatched area.

Installation Angle Limit
(side view)

| SIMPSON
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14°,

— < 115"

Installation Angle Limit
(front view)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Rafter/Truss/Plate Fastening

Quik Stik

Installation Instructions

(cont.)

Installation Instructions 6 — Rafter/Truss Gable

End Installation

These instructions apply to gable end-to-top-plate

connections.

Installation Steps: Position the Quik Stik head directly under
the top plate so that the screw is pointing toward the

centerline of the gable end.

102

Ensure the Quik Stik guide is vertically perpendicular to the
top plate.

| SIMPSON

Drive the SDWC Truss screw straight up through the top plates and into the gable end until the head is flush
with the board’s face.

Optional SDWC Installation —
Gable End Truss Offset from Stud

<— Gable end
truss

0°+3

~— Wall top
plate

34 1

Allowable Installation Range

+
¥ ™ ]
Offset %" from »‘ ‘« Splice may be

top-plate splice in upper or
for full values lower plate

Minimum Edge for Top-Plate Splice

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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B
Non-Load-Bearing Wall to Truss/Joist Fastening StrongTie

Strong-Drive’
SDPW DEFLECTOR Screw

For Non-Load-Bearing Wall Top of Wall Connection

The SDPW DEFLECTOR screws are designed to provide lateral support to full height non-load-bearing
partition walls while providing a low friction interface between the fastener and the framing thereby preventing
squeaking during differential deflection. These are structural fasteners that compensate for differential vertical
deflection that can occur when the truss/joist deflects due to live loads and environmental changes between
the framing above the wall and floor system to which the wall is anchored. The lateral resistance provided by
the SDPW DEFLECTOR screws is generally normal to the surface of the interior non-load-bearing wall.

The SDPW DEFLECTOR screws are designed for use in interior dry-service conditions. They may be used in
applications with dry service wood treatment chemicals and fire-retardant treated wood.

The SDPW DEFLECTOR screws are made from heat-treated carbon steel and coated with an E-coat” for
corrosion resistance. They are manufactured under an approved quality system. SDPW DEFLECTOR screws
come preassembled with color-coded polymer sleeves, which serve as a visual indicator for screw length.

Code/Standards: IAPMO UES ER-192 (including City of LA Supplement)

For more information, see p. 105, C-F-2023 Fastening Systems catalog
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SDPW DEFLECTOR Screw Dimensions

Screws Sleeves
Length Thread -
Length (in) Length (in.

SDPW14312 35 2 1.5 Blue
SDPW14500 5.0 2 3.0 Orange
SDPW19600 6.0 3 3.0 Gray

SDPW14312

SDPW14500

SDPW19600

& -

Offset Driver Bit

SDPW DEFLECTOR Screws and Offset Driver Bit
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B
Non-Load-Bearing Wall to Truss/Joist Fastening StrongTie

Strong-Drive’
SDPW DEFLECTOR Screw (cont.)
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Typical Installation of SDPW DEFLECTOR Screws

A non-load-bearing wood stud wall is defined by the IBC as any wall that supports less than 100 Ib./ft.

of vertical load in addition to its self-weight. The SDPW DEFLECTOR screws fasten full-height non-load-
bearing partition walls with wood framing in compliance with the IBC and IRC at the top of the wall to
supporting wood or wood-based members. The supporting members may be dimension lumber, trusses,
I-joists, glulam, structural composite lumber, or cross-laminated timber (CLT). The supporting members at a
minimum shall be representative of a wood species combination with an assigned specific gravity of 0.42 or
equivalent specific gravity of 0.42. The supporting members shall be equal to or thicker than the minimum
penetration length.

Partition walls oriented perpendicular to the supporting framing members shall be fastened directly to the
supporting framing members. For a partition wall oriented parallel to and between the overhead framing
members, the partition wall shall be fastened to blocking that is installed and fastened as prescribed in the
applicable building code.

Installation of the SDPW DEFLECTOR screw requires a predrilled 3" hole in the top plate. The supporting
member shall not be predrilled. The polymer sleeve shall not penetrate the supporting member.

The SDPW DEFLECTOR screw is preferably installed using the offset driver bit that positions the screw with
a %" offset (distance between the bottom of the screw head and the lower surface of the top plate). The %"
offset allows for differential movements in upward and downward directions. Some construction conditions
may require a 0" offset that can be achieved with or without the offset driver bit.

The gap (space between the top surface of the top plate and the lower surface of the supporting members)
minimizes the potential for the partition wall to be loaded by differential movements of the overhead
supporting member and the floor. A 0" gap may result in unintended loading of the partition wall, while the
maximum gap is limited by top-plate thickness and screw length.

Minimum penetration into the supporting member shall be not less than 12" for the SDPW14312 and
SDPW14500. Minimum penetration into the supporting member for the SDPW19600 shall be not less

than %4". Penetration length into the supporting member includes the point. Allowable loads and spacing

for the SDPW19600 may be used for the double 2x top plate and thinner top plates that comply with the
building codes. The allowable loads and spacing for the SDPW14500 may be used for the built-up top plate
(maximum thickness 2%4") as well as the single nominal 2x top plate.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Non-Load-Bearing Wall to Truss/Joist Fastening

Strong-Drive’
SDPW DEFLECTOR Screw (cont.)

Allowable Lateral Loads (F; and F,) for SODPW DEFLECTOR
Screws That Connect a Non-Load-Bearing Partition Wall and the
Supporting Member

Allowable Lateral Load (Ib

ode S Offset = 0" Offse
op Plate
0 Gap ap
OII 1/2" QAII 11/2" .
SDPW14312 2X 220 145 145 NA 220 100 NA NA
SDPW14500 2X +%4" WSP 180 140 140 140 180 105 80 45
SDPW19600 (2) 2x 295 2056 165 75 295 205 165 75
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1. Allowable lateral load was calculated based on a safety factor of 5.0. Loads were increased for wind and
earthquake (Cp = 1.6); no further increases allowed. Reduce when other loads govern.
2. Per section of 1607.16 of IBC-2021, interior walls and partitions at least 6-ft in height must resist a horizontal
load of 5 psf. Screw spacing shall be determined by a designer.
3. 1-Joist shall shall have minimum flange thickness of 1%".
4. The SDPW DEFLECTOR screw is preferably driven with Simpson Strong-Tie offset driver bit for the %-in. offset installation.
5. The partition wall top-plate-to-stud and top-plate splice connections shall be fastened per applicable building code.
6.A 0" gap may result in load transfer into walls not designed to be load-bearing.
7. Cells with “NA” represent conditions that should not be built using the SDPW14312 Deflector screws.
8. Visit strongtie.com/drawings and search for SDPW Detail Sheet for typical application sheets and load tables in DWG,
PDF or DXF format.
9.F1 is a force parallel to the top plate; Fo is a force perpendicular to the top plate.

Maximum SDPW DEFLECTOR Screw Spacing for 8-ft. and 10-ft. Tall
Residential Walls

0 enter Spacing
od 5 Offset = 0" Offse
op Plate
0 Gap ap
OII 1/2" %II 11/2“ .
SDPW14312 2X 48/48 | 48/48 | 48/48 NA 48/48 | 48/48 NA NA
SDPW14500 2X +34" WSP 48/48 | 48/48 | 48/48 | 48/48 | 48/48 | 48/48 | 48/36 | 24/18
SDPW19600 (2) 2x 48/48 | 48/48 | 48/48 | 42/36 | 48/48 | 48/48 | 48/48 | 42/36

1. Spacings are maximums (inches on center) based on a 5psf horizontal pressure and short duration (Cp = 1.6)
allowable loads. For other durations, adjust loads and spacing.

2.1n each cell: spacing (in.) for 8' tall/10" tall wall.

3. Cells with “NA” represent conditions that should not be built using the SDPW14312 Deflector screw.

4. Spacing for wall heights between 8' and 10' may be interpolated.

5. Spacing for other loads and wall heights shall be calculated using the allowable lateral loads.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Sole/Top Plate-to-Rim Fastening StrongTie

Strong-Drive’
SDWC TRUSS Screw

For more information, see p. 103, C-F-2023 Fastening Systems catalog

SDWC Truss Screw — Allowable Shear Loads for Sole-to-Rim Connections

Reference Allowable Loads (Ib.) pe z
omina o 2x DFL/SP 2x SPF/HF 14" Min. LVL 14" Min. LSL
eng ode ole Plate . ! Rim Board Rim Board Rim Board Rim Board
£ R Board
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DFL/SP P DFL/SP P DFL/SP P DFL/SP P
Sole ole Sole ole Sole ole Sole ole
Plate Plate Plate Plate Plate Plate Plate Plate
4% SDWC15450 2X 2.25 235 205 205 205 255 225 275 215
6 SDWC15600 2x, 3x, (2)-2x 2.25 235 205 205 205 255 225 275 215

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
by the building code up to a Cp = 1.60.

3. Minimum spacing of the SDWC is 6" o.c., minimum end distance is 6", and minimum edge distance is %".

4. Wood structural panel up to 1%" thick is permitted between the sole plate and rim board provided it is fastened to
the rim board per code and the minimum penetration of the screw into the rim board is met.

5. A double 2x sole plate and/or top plate is permitted provided it is independently fastened per the code and the
minimum screw penetration per the table is met.

6. Minimum rim board height shall be 9%" when using fasteners for sole plate and top plate fastening.

7. Sole-to-rim load can be achieved without a wall below.

—> ki Center screw in
middle of rim board

Screw per table Sole plate per table

\ Wood structural

sheathing fastened
per code

Minimum
penetration

Rim board
per table

Sole-to-Rim Board Assembly
(other fasteners not shown for clarity)
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Sole/Top Plate-to-Rim Fastening

Strong-Drive’
SDWV SOLE-TO-RIM Screw

Sole-to-Rim Attachment

The Simpson Strong-Tie SDWV Sole-to-Rim structural wood screws may be used to attach a sole plate
to a rim board according to the following table. The SDWV Sole-to-Rim screw coating is intended for dry
service, low-corrosion applications and is suitable for use with FRT in dry-service conditions.

Features:
* | arge 0.400"-diameter head for increased holding power

e Fast start point with helical ridge for fast, easy, low-torque installation
e Variable thread design, optimized for 2x nominal dimension lumber

Code/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
For more information, see p. 107, C-F-2023 Fastening Systems catalog

SDWV Sole-to-Rim Screw — 0.4@@ e
< 4" >

Allowable Shear Loads for Sole-to-Rim Connection

R Allowab oad b.) p
omina o 2x Min. DFL/SP 2x Min. SPF/HF 1" Min. LVL 14" Min. LSL
eng ode ole Plate . ! Rim Board Rim Board Rim Board Rim Board
0 :
R Bo

diQ
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DFL/SP P DFL/SP P DFL/SP P DFL/SP P
Sole ole Sole ole Sole ole Sole ole
Plate Plate Plate Plate Plate Plate Plate Pla
4 SDWV13400 2X 1.75 220 175 165 160 185 165 185 175

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.
The equivalent specific gravity for the LVL and LSL having a minimum 0.8E designation for edge fastening is 0.50.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
a permitted by the building code up to a Cp = 1.60.
3. Minimum spacing of the SDWV is 6" o.c., minimum end distance is 6", and minimum edge distance is %"
4. \Wood structural panel up to 242" thick is permitted between the sole plate and rim board provided it is fastened to
the rim board per code and the minimum penetration of the screw into the rim board is met.
5. Minimum rim board height shall be 9%" when fastening a sole plate and a single top plate to the rim board with SDWV screws.

6. Sole-to-rim loads can be achieved without a wall below.
ki Center screw in
middle of rim board

A

Screw per table
P Sole plate per table

\ Wood structural
sheathing fastened

per code

Minimum
\ A penetration

Rim board
per table

Sole-to-Rim Board Assembly

(other fasteners not shown for clarity)
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Sole/Top Plate-to-Rim Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw

Sole-to-Rim Connections

For more information, see p. 59, C-F-2023 Fastening Systems catalog

SDWS Timber Screw — Allowable Shear Loads for 0-76'1 C F=
Sole-to-Rim Connections -

= T e

4" _ 6"

Reference Allowable Load D.) pe

0 a Dana 2x DFL/SP 2x SPF/HF 1%" Min. LVL ;
eng ode ole Plate : ! Rim Board Rim Board Rim Board Rim Boa

DFL/SP P DFL/SP P DFL/SP P DFL/SP P

Sole ole Sole ole Sole ole Sole ole

Plate Plate Plate Plate Plate Plate Plate Plate
SDWS22400DB/

4 SDWS22400 2X 1.75 345 295 295 295 275 275 275 275
SDWS22500DB/

5 SDWS22500 2X 2 345 295 295 295 275 275 275 275
SDWS22600DB/

6 SDWS22600 2X, 3X, (2)-2x 2 345 295 295 295 275 275 275 275

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
by the building code up to a Cp = 1.60.

3. Minimum spacing of the SDWS is 6" o.c., minimum end distance is 6", and minimum edge distance is %"

4. Wood structural panel up to 1%" thick (2%52" for SDWS22400DB) is permitted between the sole plate and rim board
provided it is fastened to the rim board per code and the minimum penetration of the screw into the rim board is met.

5. A double 2x sole plate/top plate is permitted provided it is independently fastened per the code and the minimum
screw penetration per the table is met.

6. Minimum rim board height shall be 9%" when using SDWS screws for sole and top plate fastening.

7. Sole-to-rim loads can be achieved without a wall below.

Center screw
in rim board

|

Screw per table
Sole plate per table

Wood structural
panel sheathing
fastened per code

Q|

WAV

Minimum
penetration

Rim board
per table

Sole-to-Rim Board Assembly
(other fasteners not shown for clarity)
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[SIMPSON
Sole/Top Plate-to-Rim Fastening StrongTie

Strong-Drive’
SDWH TIMBER-HEX Screw

Sole-to-Rim Connections

For more information, see p. 61, C-F-2023 Fastening Systems catalog

SDWH Timber-Hex Screw — 0.65"
Allowable Shear Loads for Sole-to-Rim Connections

% =4

¢ 4" —g" R
Reference Allowable Loads (Ib.) pe

0 3 S 2x DFL/SP 2x SPF/HF 1%" Min. LVL A
eng ode ole Plate i ! Rim Board Rim Board Rim Board Rim Board
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DFL/SP P DFL/SP P DFL/SP P DFL/SP P
Sole ole Sole ole Sole ole Sole ole
Plate Plate Plate Plate Plate Plate Plate Plate
4 SDWH19400DB 2X 1.75 315 295 295 295 255 255 275 275
6 SDWH19600DB | 2x, 3¥, (2)-2x 2 Jilz 295 295 295 255 255 275 27

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
by the building code up to a Cp = 1.60.

3. Minimum spacing of the SDWH is 6" o.c., minimum end distance is 6", and minimum edge distance is %".

4. Wood structural panel up to 1%" thick is permitted between the sole plate and rim board provided it is fastened to
the rim board per code and the minimum penetration of the screw into the rim board is met.

5. A double 2x sole/top plate is permitted provided it is independently fastened per the code and the minimum
screw penetration per the table is met.

6. Minimum rim board height shall be 9%" when using SDWH fasteners for sole and top plate fastening.

7. Sole-to-rim loads can be achieved with a wall below.

—> ki Center screw
in rim board

Screw per table
Sole plate per table

\ Wood structural

sheathing fastened
per code

Minimum
penetration

Rim board
per table

Sole-to-Rim Board Assembly
(other fasteners not shown for clarity)

109



(o)}
£
c
3]
=]
7]
@
(1
°
o
g
o
o
()
Q
=
o
c
1]
el
c
®
°
o
g

Simpson Strong-Tie® Fastening Systems Technical Guide m
Sole/Top Plate-to-Rim Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw and
SDWH TIMBER-HEX Screw

Sole Plate/Top Plate to Rim/Blocking Shear Load Transfer with Reduced Fastener Spacing

Strong-Drive SDWS Timber and Strong-Drive SDWH Timber-Hex structural screws may be used to attach a sole plate
or top plate to a rim board and blocking material according to the following details and loading information. Allowable
loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain or in-plane shear loading. Each test
assembly consisted of multiple fasteners, a sole plate, sheathing and a rim board or blocking material. Please see the
following for allowable load tables.

0. 76.I * b AR RN 0. 65'1 % AR RRRE ==
_6" ) 4y
Strong-Drive SDWS TIMBER Screw Strong-Drive SDWH TIMBER-HEX Screw

Center screw
in rim board

Screw per table

Wood structural
sheathing fastened
per code

Sole plate per table

Minimum
penetration

Rim board
per table

Screw per table

Sole-to-Rim and Top Plate-to-Rim Connection

A —> T Center screw in middle of blocking

Screw per table

_\/\_7

Sole plate per table

/ patep End distance 0.C. spacing Screw and
Wood structural sheathing h—» spacing per table
fastened per code

|

Minimum

Penetration Blocking
§ | — member
) per table
r
< S
_ 12" min. _

Blocking member
per table
\ Screw per table
) Screw and spacing
S Note: Wall below not required for per table
sole-to-block connection.
A _ _
Sole-to-Block and Top Plate-to-Block Connection Sole-to-Block and Top Plate-to-Block Connection
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Sole/Top Plate-to-Rim Fastening

Strong-Drive’
SDWS TIMBER Screw and
SDWH TIMBER-HEX Screw (cont.)

SDWS TIMBER Screw and SDWH TIMBER-HEX Screw — Single Fastener Connection,
Allowable Shear Loads for Sole-to-Rim (or Blocking) and Top Plate-to-Rim (or Blocking)

| SIMPSON
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Reference Allowable Shear Loads (Ib.) per Screw
DFL/SP Sole Plate and Top Plate
omina Rim and Blocking Material
: o ': - .- Rim 2x Min. 1%" Min. | 1%"Min. | 1%"Min. | 1%" Min.
op Blo DFL/SP LVL LVL LSL LSL
6" 0.C. 3"0.C. 6" 0.C. 4" 0.C. 6" 0.C. 4" 0.C.
6" End 3" End 6" End 4" End 6" End 4" End
Distance Distance Distance Distance Distance Distance
4 2X SDWH19400DB 1.75 315 220 255 260 275 230
4 2 SDWS22400DB 1.75 345 240 275 305 275 350
5 2X SDWS22500DB 2 345 240 275 360 275 345
6 3x SDWH19600DB 2 315 225 255 260 275 230
6 Sole Plate 3x SDWS22600DB 2 345 240 275 360 275 345
6 (2) 2x SDWH19600DB 1.75 315 220 255 260 275 230
6 (2) 2x SDWS22600DB 1.75 345 240 275 305 275 350
8 (2) 2x SDWH19800DB 2 Blllo 225 255 260 275 230
8 (2) 2x SDWS22800DB 2 345 240 275 360 275 345
5 (2) 2x SDWS22500DB 2 345 240 275 360 275 345
6 Top Plate (2) 2x SDWH19600DB 2 Jilz 225 255 260 275 230
6 (2) 2x SDWS22600DB 2 345 240 275 360 275 345

1. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration
by the building code up to a Cp = 1.60.
2. For 2x solid sawn members and 1%" LVL or LSL members the minimum edge distance is %".
For 1%4" LVL or LSL members the minimum edge distance is 7".
3. Wood structural panel up to 1" thick (2% for 4" fasteners) is permitted between sole plate and rim board provided
it is fastened to the rim board per code and the minimum penetration of the screw into the rim/block is met.
4. Double sole plate and top plate fastened minimum per code.
5. Minimum rim height is 9%" when using fasteners on the top and bottom. Sole to blocking loads can be achieved with or without a wall below.
6. For assemblies using SPF/HF lumber for the sole plate, top plate, or rim/blocking members, multiply table values by 0.86.

Spacing for Multiple Rows of Fasteners

0.C. Spacing/

Material End Distance Spacing Row Offset Row Stagger
(in.) (in.) (in.)
3
Solid Sawn 1Va 1Va
6
4 1% 1%
LVL or LSL
6 14 14

—

. The material must be wide enough to accommodate minimum edge distance, row offset and row stagger.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Sole/Top Plate-to-Rim Fastening

Strong-Drive’
SDS HEAVY-DUTY CONNECTOR Screw

For more information, see p. 68, C-F-2023 Fastening Systems catalog

SDS Heavy-Duty Connector Screw —
Allowable Shear Values for Sole-to-Rim Connections

Reference Allowab
2x DFL/SP 2x SPF/HF
Rim Board Rim Board

| SIMPSON

. e 194" Min. LVL 1%" Min. LSL

g od ole P : ! Rim Board Rim Board

0 R n

Y I sp DFUSP K, DFUSP K, DFUSP K,
Sole ole Sole ole Sole ole Sole ole

Plate P Plate P Plate P Plate P
45 SDS25412 2X 2 250 190 190 190 190 190 220 190
5) SDS25500 2X 2 250 190 190 190 190 190 220 190
6 SDS25600 2%, 3X, (2)-2x 2 250 190 190 190 190 190 220 190

1. Allowable loads are based on testing per ICC-ES AC233 and are limited to parallel-to-grain loading.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration

by the building code up to a Cp = 1.60.
3. Minimum spacing of the SDS for sawn lumber applications is 3" o.c., minimum end distance is 3", and minimum edge distance is %".
4. Minimum spacing of the SDS for LVL and LSL applications is 6" o.c., minimum end distance is 6", and minimum edge distance is %".

5. Wood structural panel up to 1%" thick is permitted between the sole plate and rim board provided it is fastened to the rim board
per code and the minimum penetration of the screw into the rim board is met.
6. A double 2x sole/top plate is permitted provided it is independently fastened per the code and the minimum screw penetration

per the table is met.
7. Minimum rim board height shall be 9%" when using SDS screws for sole and top plate fastening.
8. Sole-to-rim loads can be achieved without a wall below.
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Screw
per table

—» Center screw
in middle of

rim board

Sole plate per table

Wood structural

sheathing fastened

per code

Minimum

penetration

Rim board
per table

Sole-to-Rim Board Assembly
(Other fasteners not shown for clarity)
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWF FLOOR-TO-FLOOR Screw

Wind-Upilift Restraint Connections with Shrinkage Compensation

Features:
e The take-up washer (TUW) allows for shrinkage compensation ensuring e One screw length can be used for multiple floor depths (refer to chart to
a tight connection even after initial shrinkage and settlement occur select appropriate screw size), reducing the need for many screw lengths

Codes/Standards: ICC-ES ESR-3046 (SDWF), ICC-ES ESR-2320 (TUW), State of Florida FL9589, FL10007 (TUW)
US Patents 8,656,650, 8,844,244 and 8,276,323

For more information, see p. 106, C-F-2023 Fastening Systems catalog

0.75-1‘ ‘—

Additional Installation Considerations:

e To choose the appropriate SDWF screw length, see top table on next page

e The SDWF screw installs best with a high torque, 12" variable speed drill (at least 18V if cordless) with a %" hex-head driver (hex driver provided)
e See details for minimum edge/end fastener distances

16" - 30" >
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Installation Instructions for the Strong-Drive SDWF Floor-to-Floor Screw
and Take-Up Washer (TUW)

To Install:
1. a) Drive the SDWF screw vertically (90°+2°) into the center of the upper-wall bottom plate. 2. Slide the TUW (provided) over the SDWF
b) Once the SDWF screw has passed through upper-wall bottom plate and floor sheathing, screw head and center using locator tab
make sure the screw is still vertical (90°+2°) prior to driving it into lower-wall double as a reference. Orient locator tab so that it
top plate. Adjust if necessary. points toward the outside of the wall.

c) Continue driving the SDWF screw until the head is a minimum of 2" above the
upper-wall bottom plate.

2" min.

3. Secure the TUW to the upper-wall bottom 4. Continue driving the SDWF screw until the 5. Check to ensure the proper engagement

plate with (4) #9 x 22" Simpson Strong-Tie® washer head contacts the threaded TUW of the TUW tabs to the SDWF screw shank
Strong-Drive SD screws (provided). tabs and bends them until they engage the using the screw depth guide (provided).
shank of the SDWF screw directly under The measured gap shall be no greater
the head. Do not overdrive. than 952" and no less than %:2".
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWF FLOOR-TO-FLOOR Screw
Installation Conditions

Product Information and Withdrawal Loads

| e |
oist Depth Belo Reference Allowable |
————————
arawad oad
eng ode ead . pe ead Penetratio
; eng Single Bottom Plate | Double Bottom Plate b
» DFL p Joist
f depth
16 SDWF2716-TUW 5 8% 10% 6% 9 I
I
20 SDWF2720-TUW 5 12% 14% 107 13 'E
24 SDWF2724-TUW 5 167 18% 147 17 295 250 180 ':
|
26 SDWF2726-TUW 5 18% 20" 1678 19 "‘
Yol 2° max.
30 SDWF2730-TUW 5 22> 24> 2078 23 t
Typical SDWF Angle Limit
1. Allowable loads are for Cp = 1.0 and may be increased for load duration up to Cp = 1.6. Installation
2. Joist depth listed based on the %" subfloor and 3" of thread penetration into double top plates.
Single 2x bottom plate
one SDWF sctgetV‘VNeen :
s e 1520 | SDWF-TUW on-center spacing |
4" an rwall
de of any uppe ice
Upper wall Spotiom- e .7
bottom-plate

splice shown

4" subfloor J

Joist
depth
Double 2x top plate W
top-plate
ra ;:d\" splice shown
diftﬂf‘ce (studs not shown for clarity)
Typical SDWF and TUW Installation SDWF-TUW Assembly

SDWF-TUW Floor-to-Floor Screw — On-Center Spacing for Uniform Uplift Loads

Maximum SDWF Screw Spacing (in.) Along Wall Bottom Plate for Wind Uplift

SP 46 40 36 34 30 28 26 24 24 22 22
DFL 48 42 38 34 32 30 30 26 24 22 20
SPF 46 40 36 34 32 30 26 22 20 18 16
Single 2x6 100 plf 150 plf 200 plf 250 plf 300 plf 350 plf 400 plf 450 plf 500 plf 550 plf 600 plf
SP 56 48 44 40 38 36 34 34 32 30 28
DFL 56 48 44 40 38 34 30 26 24 22 20
SPF 52 46 42 38 34 30 26 22 20 18 16

114

1. Spacing listed based on lesser of: single bottom plate bending allowable load, single bottom plate deflection limited to spacing/240
and 4" maximum for No. 2 grade lumber, screw allowable withdrawal load, and take-up washer allowable load.
2. Withdrawal load is based on a Cp = 1.6 and minimum 3" penetration into lower wall double top plates.
3. Stud-to-plate connections are required to complete the load path. These connections shall not exceed the lesser of 48" o.c. or SDWF spacing.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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B
Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWF FLOOR-TO-FLOOR Screw
Installation Conditions (cont.)

w-
—
M—
_
—

Concentrated Uplift Loads

ode Allowable Tension Loads Deflection at Highe Allowable Tension Loads Deflection at Highe
0 (Ib') Allowable Load (Ib') Allowable Load

P DFL P P DFL P
SDWF2716-TUW
SDWF2720-TUW
SDWF2724-TUW 1,410 1,200 865 0.095 2,270 2,125 1,730 0.142
SDWF2726-TUW
SDWF2730-TUW

1. Allowable loads listed include a wood load duration factor of Cp = 1.6 for wind or earthquake loading with no further increase allowed;
reduce when other loads govern.

2. Single and double SDWF-TUW applications listed are for concentrated load uplift restraint conditions (i.e., end of header, at girders,
or at the end of shearwalls).

A

//.\/*71 " maximum

/
/

Post and blocking L/

per designer LN
Double SDWF-TUW Concentrated Load Perspective View of Corner Conditions
Restraint Detail at Continuous Wall with Double SDWF-TUW
(single SDWF-TUW similar) (single SDWF-TUW similar)

Note: Stud-to-plate connections are required to complete the load path and are the responsibility of the designer.
SDWEF not to replace holdowns in shearwall applications.

Web App Enables Designers to Calculate Wood Shrinkage Easier

The Simpson Strong-Tie® Wood Shrinkage Calculator is a quick and easy web app to estimate the amount of shrinkage the structure
may experience as the wood member loses moisture content after it is framed and in service. The calculator estimates the shrinkage
of each wood member in the wall and floor framing assembly and provides a graphical summary to help understand the global impact
of shrinkage of individual elements in the wall system. To access this free application, visit strongtie.com/shrinkcalc.
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https://www2.strongtie.com/webapps/woodshrinkage/
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWF FLOOR-TO-FLOOR Screw
Installation Conditions (cont.)

Alternate Floor Joist Depths

The SDWEF Floor-to-Floor screw is available in lengths of 16", 20", 24", 26" and 30" These
lengths allow for full 3" thread penetration into the double top plates to accommodate a wide
range of floor depths. The tables below and on the following page provide allowable withdrawal
loads and SDWF spacing for common floor depths which results in reduced thread penetration
and additional on-center spacing to resist uniform uplift loads.

Single 2x bottom plate
| SDWF-TUW on-center spacing \

34" subfloor J

Joist
depth

Double 2x top plate T‘

(studs not shown for clarity)

SDWF-TUW Assembly

SDWF FLOOR-TO-FLOOR Screw — On-Center Spacing for Uniform Uplift Loads with
SINGLE Bottom Plates

Maximum SDWF Screw Spacing (in.) Along Wall Bottom Plate for Wind Uplift

Withdrawal?
Model Wall Plate per SDWF Interstory Unit Wind Uplift Loads (Ib. per Lineal Foot)
No. Species (Ib.)
Single 2x4 Bottom Plate
SP 740 46 40 36 34 30 25 22 20 18 16 15
DF 630 48 42 38 30 25 22 19 17 15 14 13
SPF 450 46 36 27 22 18 16 14 12 11 10 9
14 SDWF2716-TUW
Single 2x6 Bottom Plate
SP 740 56 48 44 36 30 25 22 20 18 16 15
DF 630 56 48 38 30 25 22 19 17 15 14 13
SPF 450 52 36 27 22 18 16 14 12 " 10 9

See footnotes on p. 118.

116

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.



C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

B
Floor-to-Floor Fastening StrongTie

Strong-Drive*
SDWF FLOOR-TO-FLOOR Screw Installation
Conditions (cont.)

SDWF FLOOR-TO-FLOOR Screw — On-Center Spacing for Uniform Uplift Loads with
SINGLE Bottom Plates (cont.)

Withdrawal? Maximum SDWF Screw Spacing (in.) Along Wall Bottom Plate for Wind Uplift

per SDWF Interstory Unit Wind Uplift (Ib. per Lineal Foot)
(Ib.)

Wall Plate
Species

Single 2x4 Bottom Plate

SP 1,410 46 40 36 34 30 30 26 24 24 22 22

DF 965 48 42 38 34 32 30 29 26 23 21 19
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17 SDWF2720-TUW

SP 1,140 56 48 44 40 38 36 34 30 27 25 23
DF 965 56 48 44 40 38 33 29 26 23 21 19
SPF 695 52 46 42 33 28 24 21 19 17 15 14

SP 1,195 46 40 36 34 30 30 26 24 24 22 22
DF 1,015 48 42 38 34 32 30 30 26 24 22 20
SPF 730 46 40 36 34 29 25 22 19 18 16 15

16 SDWF2724-TUW

SP 1,195 56 48 44 40 38 36 34 32 29 26 24
DF 1,015 56 48 44 40 38 34 30 26 24 22 20
SPF 730 52 46 42 35 29 25 22 19 18 16 15

SP 1,195 46 40 36 34 32 30 28 26 24 24 22
DF 1,015 48 42 38 36 34 32 30 26 24 22 20
SPF 730 46 40 36 34 28 24 22 18 18 16 14

22 SDWF2730-TUW
Single 2x6 Bottom Plate

SP 1,195 54 46 42 40 36 36 34 32 28 26 24
DF 1,015 56 48 44 42 38 34 30 26 24 22 20
SPF 730 54 46 42 34 28 24 22 18 18 16 14

Single 2x4 Bottom Plate

SP 1,410 46 40 36 34 32 30 28 26 24 24 22
DF 1,200 48 42 38 36 34 32 30 28 26 26 24
SPF 865 46 40 36 34 32 30 26 22 20 18 16

24 SDWF2730-TUW
Single 2x6 Bottom Plate

SP 1,410 54 46 42 40 36 36 34 32 30 28 28
DF 1,200 56 48 44 42 38 36 36 32 28 26 24
SPF 865 54 46 42 40 34 30 26 22 20 18 16

See footnotes on next page.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Floor-to-Floor Fastening StrongTie

Strong-Drive*
SDWF FLOOR-TO-FLOOR Screw
Installation Conditions (cont.)

SDWF FLOOR-TO-FLOOR Screw — On-Center Spacing for Uniform Uplift Loads with
DOUBLE Bottom Plates and Reduced Thread Penetration
Withdrawal Maximum SDWF Screw Spacing (in.) Along Wall Bottom Plate for Wind Uplift Loads

Wall Plate per SDWF Interstory Unit Wind Uplift Loads (Pounds per Lineal Foot)

Species (Ib)

Double 2x4 Bottom Plate
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SP 1,410 58 50 46 42 40 38 36 34 34 30 28
DFL 1,200 60 52 48 44 42 40 36 32 28 26 24
SPF 865 58 50 46 40 34 30 26 22 20 18 16
22 SDWF2730-TUW
Double 2x6 Bottom Plate
SP 1,410 66 58 54 50 46 44 42 38 34 30 28
DFL 1,200 68 62 56 52 48 40 36 32 28 26 24
SPF 865 66 58 52 40 34 30 26 22 20 18 16

(=)
S
=
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@
n
X
=S
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S
=
S
3
3
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SP 850 58 50 46 40 34 28 24 22 20 18 16
DFL 720 60 52 42 34 28 24 22 18 16 16 14
SPF 515 58 40 30 24 20 18 16 14 12 10 10

244 SDWF2730-TUW
Double 2x6 Bottom Plate

SP 850 66 58 50 40 34 28 24 22 20 18 16
DFL 720 68 56 42 34 28 24 22 18 16 16 14
SPF 515 62 40 30 24 20 18 16 14 12 10 10

1. Spacing listed based on lesser of single bottom plate ending allowable load, single bottom plate deflection limited to spacing/240 and %" maximum
for No. 2 grade lumber, screw allowable withdrawal load, and take-up washer allowable load.

2. Withdrawal load is based on a Cp =1.6; no further increase is permitted.

3. Stud-to-plate connections are required to complete the load path. These connections shall not exceed the lesser of 48" o.c. or SDWF spacing.

4. Applications with 11%" or 24" joist depths with single or double bottom plates primarily connect to the upper 2x of the double top plate; connections securing
the double top plate to the framing below must engage the upper 2x plate in order to provide a complete load path.
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|SIMPSON|
Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) and
SDWH TIMBER-HEX HDG Screw

Floor-to-Floor

The SDWS Timber screw (Interior Grade) (SDWS221500) and SDWH Timber-Hex HDG screw (SDWH271500G)
have been evaluated as alternatives for uplift connection between floors that do not require shrinkage compensation.
The application is specific to framing that consists of a single wall bottom plate, joist depth of 9.25 to 9.5 inches,
and double 2x wall top plate. These screws are recognized in IAPMO UES ER-192. Typical installation and
corresponding load tables for floor systems is shown in the following pages.

For more information, see p. 102 (SDWS TIMBER Screw (Interior Grade) and p. 63 (SDWH TIMBER-HEX HDG Screw),
C-F-2028 Fastening Systems catalog.

0.76"1 . —
- 15" >

SDWS Timber Screw (Interior Grade) (SDWS221500)

'@ §
0.91" @ 3
' - 15"

SDWH Timber-Hex HDG Screw (SDWH271500G)
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Product Information and Withdrawal/Pull-Through Loads

Refe Reference o
Allowab drawal Loaad Allowab
ead pe 0 ead Penetratio P oug oads fo
enq b b

P DFL P > DFL »
15 SDWS221500 3 260 215 185 800 695 495
15 SDWH271500G 8 285 255 210 880 875 695

1. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration up to a Cp = 1.6.

must be 11557 eac
4" and 12 er-wall .
sige of :]f]{ﬂ;{’epspnce Single 2x bottom plate

bol
Upper-wall
boﬁgm-plate SDWS22
splice shown

| on-center spacing |

= =
i

3" subfloorj

Joist depth

N \ (91/4"_9 1/2")
"
Rim " Double 2x top plate
s | e A\ A

rt min- splice shown
d
DisEtg"Ee
(Plate-to-rim fastening not shown for clarity) (SfUdS not shown for c/ar/fy)
Typical SDWH271500G Installation Typical SDWS221500 Spacing
(SDWS221500 Similar) (SDWH271500G Similar)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Floor-to-Floor Fastening

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) and

SDWH TIMBER-HEX HDG Screw (cont.)

SDWS TIMBER Screw (Interior Grade) and SDWH TIMBER-HEX HDG Screw —
On-Center Spacing for Uniform Uplift Loads

Wall
Plate
Species

Withdrawal
per Screw

(Ib.)2

Maximum Screw Spacing (in.)

Along Wall Bottom Plate for Wind Uplift

Interstory Unit Wind Uplift
(Pounds per Lineal Foot)?

Single 2x4 Bottom Plate

| SIMPSON

SP 930 46 40 36 34 32 30 28 24 22 20 18
DFL 770 48 42 38 36 30 26 22 20 18 16 14
SPF 675 46 40 36 32 26 22 20 18 16 14 12
9% 10 972 SDWS221500
Single 2x6 Bottom Plate
SP 930 54 46 42 40 36 32 28 24 22 20 18
DFL 770 56 48 44 36 30 26 22 20 18 16 14
SPF 675 54 46 40 32 26 22 20 18 16 14 12
Single 2x4 Bottom Plate
SP 1,150 46 40 36 34 32 30 28 26 24 24 22
DFL 1,020 48 42 38 36 34 32 30 26 24 22 20
SPF 850 46 40 36 34 32 28 24 22 20 18 16
9% 10 9% | SDWH271500G
Single 2x6 Bottom Plate
SP 1,150 54 46 42 40 36 36 34 30 28 24 22
DFL 1,020 56 48 44 42 38 34 30 26 24 22 20
SPF 850 54 46 42 40 34 28 24 22 20 18 16

1. Spacing listed based on lesser of: single bottom plate bending allowable load, single bottom plate deflection

limited to spacing/240 and %" maximum for No. 2 grade lumber, screw allowable withdrawal and pull-through loads.
2. Withdrawal and uplift loads are based on Cp = 1.6; no further increase is permitted.

3. Stud-to-plate connections and plate-to-rim connections are required to complete the load path.
4. Tabulated loads are applicable to the following minimum thread embedment length into double top plate:

SDWS221500 = 274", SDWH271500G = 272"

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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B
Floor-to-Floor Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw (Interior Grade) and
SDWH TIMBER-HEX HDG Screw (cont.)

SDWS TIMBER (Interior Grade) Screw and SDWH TIMBER-HEX HDG Screw —
Allowable Concentrated Uplift Loads

eng ode Ll Allowable Tension Loads Allowable Tension Load
0 (Ib.) h
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P DFL P > DFL D
15 SDWS221500 3 930 770 675 1,860 1,540 1,350
15 SDWH271500G 8 1,150 1,020 850 2,240 2,040 1,700

1. Allowable loads include a wood load duration factor of Cp = 1.6 for wind and earthquake loading with no further increase allowed;

reduce when other loads govern.
2.Single and double fastener applications are for concentrated-load uplift restraint conditions (i.e., end of header, at girders, or at the end of shearwalls).
3. Tabulated loads are applicable to the following minimum thread embedment into the double top plate: SDWS221500 = 214", SDWH271500G = 212"

M- 1" maximum
- L 235" min.

ln - A.L ‘f‘ 3" max.?

/
/

Post and blocking L/’

per designer ,_Av_,
Typical Double SDWH27G or SDWS22 (similar) Typical Double SDWH27G or SDWS22 (similar)
Concentrated Load Restraint Detail at Concentrated Load Restraint Detail at Wall Corner

Compression Blocking

Note: Stud-to-plate connections and rim-to-plate connections are required to complete the load path and
are in the responsibility of the designer. SDWS22 and SDWH27G do not replace holdowns in shearwall applications.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Subfloor and Sheathing Fastening StrongTie

Strong-Drive*
WSV SUBFLOOR Screw

For more information, see p. 229, C-F-2023 Fastening Systems catalog

1%"-3" WSV Fasteners Meet Code Requirements

As listed in ICC-ES ESR-1472, WSV screws meet code requirements for the
2021 and 2018 International Building Code (IBC) and International Residential
Code (IRC). Evaluation report recognized uses of WSV screws include the
following applications:

e Substitute for 8d and 10d common nails in horizontal diaphragms per
AWC SDPWS 2021 and 2015 Tables 4.2A, 4.2B and 4.2C.

Single, diagonally-sheathed lumber diaphragms per AWC SDPWS 2021
and 2015, Table 4.2D.

Select code prescribed framing and sheathing connections per 2021
IBC Table 2304.10.2 and 2018/2015 IBC Table 2304.10.1.

Select code prescribed sheathing connections per 2021/2018/2015
IRC Table R602.3(1) and in structures regulated by the IRC where the
engineered design is submitted in accordance with IRC R301.1.3.
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Guidelines for Fastening Diaphragms Without Glue
The design of wood floor systems constructed with wood structural panel
(WSP) sheathing fastened to framing considers the diaphragm performance
of the system as presented in the codes (as affected by framing, sheathing
thickness, sheathing layout and fastening) and may also consider the
composite action of the sheathing with the framing system for bending
performance (composite action is the combined stiffness of the joist with
the sheathing in bending). The framing systems can be grouped into two
classes: (1) sawn lumber and parallel-chord wood trusses, and (2) wood
I-joists. WSV screws may be used as alternate fasteners to common nails in
each floor class subject to certain constraints.

JUIR UTIVE

For Diaphragms with a Framing System That Is

Sawn Lumber or Parallel-Chord Wood Trusses
Simpson Strong-Tie WSV screws may be used as one-for-one substitutes
for 10d common and smaller nails that are specified for horizontal
diaphragm design in accordance with the AWC SDPWS 2021 and 2018,
and IBC and IRC 2021/2018.

For Diaphragms with Wood I-Joist Framing Systems
|-joist manufacturers use the extra stiffness resulting from composite action when
developing allowable floor joist span tables. Therefore, |-joist floor span tables
generally assume glued-nailed construction.

1. For floor systems designed or intended to be glued-nailed:
e \WSV screws may be substituted one-for-one for common nails, without glue,
provided the maximum allowable I-joist span is reduced by 12" compared
to the I-joist manufacturer's glued-nailed spans. The screws shall have at
least 14" penetration into the I-joist flange (or full penetration for flanges
less than 114" thick).

* Where glue is used with the screws, no reduction in span is required.

Check with the I-joist manufacturer for any additional diaphragm and framing
requirements.

2. For floor systems designed or intended to be nailed-only:
e WSV screws may be substituted one-for-one for common nails, with no
reduction in span, provided at least 1 %" penetration into the I-joist flange is
achieved (or full penetration for flanges less than 1 %" thick).

e Check with the |-joist manufacturer for any additional diaphragm and framing
requirements.
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[SIMPSON
Subfloor and Sheathing Fastening StrongTie

Strong-Drive’
WSV SUBFLOOR Screw (cont.)

Codes/Standards: ICC-ES ESR-1472 (including City of LA Supplement)
For more information, see p. 229, C-F-2023 Fastening Systems catalog

Size x Length Thread Length Side Member
(in.) ! (in.) Thickness (in.)
#Ix 2% WSV212, WSVF212 1.95 » 72 92
2
#9x 3 WSV300, WSVF300 217 87 102

1. Table values are based on attachment of a 112" side member to a 1%" main member of the same species and grade.

2. Table values are based on the 2018 NDS, Cp = 1.0. Values shall be multiplied by all applicable factors, such as duration of load, etc.,
except where noted.

3. Specific Gravities (G) assumed: DFL G = 0.50, SP G = 0.55, SPF G = 0.42.

4. The spacing of applied uniform loads to a multi-ply member shall not exceed 24" on center.

5. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on
next page.
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WSV Subfloor Screw — Allowable Pull-Through and Withdrawal Loads

o . . in)

e ode ead Minimum Nominal Panel Thickness (in Minimum Thickness (in.)
eng 0 eng DFL/SP DFL/SP P P

0SB/Plywood Rated Sheathing, Exposure 1 DFL/SP SPF/HF (Ib./in.) (Ib.) b b
w W a

max

12
#Ix1% | WSV134 1.20 123 147 98 117
#9x2 WSV200 1.45 128 185 99 144
66 66 96 109 195 141
#Ix2% | WSV212 1.95 128 256 117 233
#9x3 WSV300 217 141 311 121 266

1. Use the lower of the pull-through or withdrawal values to determine axial design value.
2. Screws must be installed normal to the side grain of the wood main member with the screw axis at a 90° angle to the wood fibers.
3. The main framing member must be wood having a minimum specific gravity of 0.50 for DFL and SP main members, and
0.42 for SPF and HF main members. DFL is Douglas Fir-Larch. SP is Southern Pine. SPF is Spruce-Pine-Fir. HF is Hem-Fir.
4. Withdrawal values, W, are in pounds per inch of the thread penetration in to the main member. Wmax is the maximum reference withdrawal value.
5. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration up to Cp = 1.6.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Subfloor and Sheathing Fastening

| SIMPSON

Strong-Drive’
WSV SUBFLOOR Screw (cont.)

Min. end distance )

Min. spacing for loading
parallel to grain @)

WSV Subfloor Screw Spacing Requirements

WSV Subfloor Screw Spacing Requirements

Condition

Direction of Load to Grain

(o)}
£
c
[J]
et
(7]
(1]
('8
©
o
(] - > >
; Min. spacing for loading
ko] perpendicular to grain (5)
e R
8 Min. edge
£ g Y distance (1)
g) Load Parallel to Grain ® ® )\
w ® ® i
2 sl
Load
© i Min.
Perpendicular p
'g to Grain stagger @ < Min.
g stagger (7)
/
<> @ ® — 1
Direction of Grain e o g &
or
Min. spacing for loading
perpendicular to grain 3)

Minimum Distance or Spacing
(in.)

Edoe Distance Perpendicular @) 1% 1%
g Parallel @) 1 1
Perpendicular @ 2 2%
End Distance
Parallel @ 2% 3
Perpendicular 1 1V
Spacing Between Fasteners in a Row pendicy ) 2
Parallel @ 2% 2%
Perpendicular ® 2 2
Spacing Between Rows of Fasteners
PN Paralle ® 1 17
Spacing Between Staggered Rows Perpendicular or Parallel ) Y2 Ya

1. For axial loading only, use the following minimum dimensions: end distance = 17", edge distance = %",
spacing parallel to grain = 13%", spacing perpendicular to grain = %"
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening
Strong-Drive’

SDW TRUSS-PLY and EWP-PLY Screws

Truss-Ply Fastening, Multi-Ply Wood Members, Engineered-Lumber Products and Solid-Sawn Lumber
Codes/Standards: IAPMO UES ER-192" (including City of LA Supplement), State of Florida FL13975

US Patent 9,523,383

For more information, see pp. 101-102, C-F-2023 Fastening Systems catalog

+—3%" - 6% ——»
SDW EWP-PLY Screw

0.75II ‘

Installation:

e SDW screws install best with a low-speed 2" drill motor and
a T40 6-lobe bit. The matched bit included with the screws is
recommended for best results.

e Predrilling is typically not required. SDW screws may be installed
through metal truss plates as approved by the truss designer,
provided the requirements of ANSI/TPI 1-2014 Section 8.9.2 are met
(predrilling required through the plate using a maximum of %" bit).

Notes to the designer:

1.Allowable loads are based on testing per ICC-ES AC233. Maximum
allowable withdrawal load for DFL/SP/SCL is 200 Ib. and for SPF/HF
withdrawal is 150 Ib. where the entire thread length is engaged into the
main member.

2.Allowable loads in tables are shown at the load duration factor of
Cp = 1.00 and shall be multiplied by all applicable adjustment factors
per the NDS. Loads may be increased for load duration per the
building code up to a Cp = 1.6.

3.For minimum fastener spacing requirements for both side and main
members, see the Spacing Requirements Figure and Table on p. 128.

4. Maximum fastener spacing is recommended not to exceed 24"
on center, as approved by a qualified designer.

5. Structural composite lumber (SCL = LVL, PSL or LSL) having a
minimum 0.8E designation for lateral and withdrawal loading shall

B

] @

<+ 2'%6" - 6% ———»
SDW TRUSS-PLY Screw

e Screw heads that are countersunk flush to the wood surface
are acceptable if the screw has not spun out.

e |ndividual screw locations may be adjusted up to 3" to avoid
conflicts with other hardware or to avoid lumber defects.
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have an equivalent specific gravity of 0.50 minimum for lateral and
0.42 for withdrawal loading.

6. Tabular loads in this document are based on the capacity of the
Simpson Strong-Tie SDW fasteners. The capacity of the multi-ply
assembly must be checked by a qualified designer.

7.For a top-loaded, solid sawn 2x, multi-ply assembly that is evenly
loaded across the entire assembly width, the recommended fastener
detail is two rows of SDW screws where the spacing between fasteners
in a row is 32". For a top-loaded, SCL (1%4") multi-ply assembly that
is evenly loaded across the entire assembly width, the recommended
spacing between SDW screws in a row is 24" o.c.; use two rows for
up to 18"-deep members and three rows for members deeper than 18"
8. Visit strongtie.com/drawings and search for SD3-M for additional multi-ply
fastening detail sheets and load tables in DWG, PDF or DXF format.

SDW Truss-Ply Screw — Allowable Shear Loads —

H Side
DFL, SP, SPF, HF Lumber and 2x Truss Loaded on Head Side qemer_ et
omina o 0 Reference DFL/SP IR, Load ‘
: h od e : d b be Allowable Allowable
0 q Penetratio Shear Loads ear Load
(Ib.) b
Two-ply 2x/truss SDW22300 2'%e 17 1% 1% 325 255
Three-ply 2x/truss desert| SDW22438 4% 176 1% 2% 400 325 =
Three-ply 2x/truss SDW22458 4% 17 1% 27 400 325
Four-ply 2x/truss desert | SDW22600 6 174 114 41, 400 340 (mLoad/ed on Hz;ad /fide
ree-ply assembly shown —
Four-ply 2¢truss | SDW22638 | 6% | 1% 1% 4% 400 340 other configurations similar)
1. For minimum penetration into main (outermost) member of 1", use 235 Ib. for DFL/SP and 210 Ib. for SPF/HF.
SDW Truss-Ply Screw — Allowable Shear Loads — .
DFL, SP, SPF, HF Lumber and 2x Truss Loaded on Point Side o _Smenbor _ enbey
0 oad 0 : Reference DFL/SP [GIAGIEVE Load
: ' ode e .' d b be Allowable Allowable
0 g atio Shear Loads ear Loa
(Ib) b o
Two-ply 2x/truss SDW22300 2'%e 1%e 1% 1% 325 255 ¥
Three-ply 2x/truss desert | SDW22438 4% 1% 3 1% 275 255
Three-ply 2x/truss SDW22458 4% 1%e 3 1% 275 255
Four-ply 2x/truss desert | SDW22600 6 176 4% 1% 275 255 Loaded on Point Side
. . . . (three-ply assembly shown —
Four-ply 2x/truss SDW22638 6% 1%e 4% 1% 275 255 other configurations similar)

1. For minimum penetration into main member of 11", use 235 Ib. for DFL/SP and 210 Ib. for SPF/HF.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening
Strong-Drive’

StrongTie

SDW TRUSS-PLY and EWP-PLY Screws (cont.)

Lumber Fastening in Dry Climates
The highlighted regions on this map may experience drier conditions which can result in reduced lumber
thickness (scant lumber) due to wood shrinkage. To help ensure optimum thread penetration into the
main (outermost) member without excessive protrusion, Simpson Strong-Tie offers the 4%" and 6"
lengths of the SDW screw, which are sized for the thinner members common in these “desert” climates.
It is the responsibility of the truss manufacturer or contractor/installer to determine the appropriate
fastener length for any given application. See tables and footnotes for minimum required penetration.
Please see the Strong-Drive SDW Truss-Ply and SDW EWP-Ply product information on p. 125 for
specific product length details.

SDW EWP-Ply Screw — Reference Allowable Shear Loads —
LVL, PSL and LSL Loaded on Head Side

Nominal
Model Screw

Assembly No. Length
(in.)

Nominal

Thread Side Member

Length

(in.)

Thickness | Penetration’

(in)

Main

Member

(in)

Equivalent Specific
Gravity 0.50
Allowable
Shear Loads

(Ib.)

SPF/HF
Allowable
Shear Loads
(Ib.)

Side
member,  Main member

—

Load ‘

Loaded on Head Side

Two-ply 1%4" SCL | SDW22338 3% 1%s 1% 1% 400 255
Three-ply 1%" SCL | SDW22500 %) 1%e 1% 3Va 400 325
Four-ply 1%4" SCL | SDW22634 64 1%e 1% 5 400 385
Two-ply 3%2" SCL | SDW22634 6% 1%s 3% 3Va 400 =

(three-ply assembly shown —
other configurations similar)

1. For minimum penetration into main (outermost) member of 11", use 300 Ib.

SDW EWP-Ply Screw — Reference Allowable Shear Loads —
LVL, PSL and LSL Loaded on Point Side

Nominal
Screw

Assembly Length
(in.)

Nominal

Thread Side Member

Length

(in.)

Thickness | Penetration’

(in)

Main

Member

(in)

Equivalent Specific
Gravity 0.50
Allowable
Shear Loads

(Ib.)

SPF/HF
Allowable
Shear Loads
(Ib.)

Main
Side member - member

e

Load

Loaded on Point Side

Two-ply 1%" SCL | SDW22338 3% 1%s 1% 1% 400 255
Three-ply 194" SCL | SDW22500 %) 1%s 3% 1% 300 285
Four-ply 194" SCL | SDW22634 6%4 1%s 5% 1% 300 255
Two-ply 3%2" SCL | SDW22634 6% 1%s 3% 3Va 400 =

1. For minimum penetration into main member of 12} use 300 Ib.

SDW EWP-Ply Screw — Allowable Shear Loads — Two-Ply

3x2/4x2 Parallel-Chord Trusses Loaded on Either Side

Two-ply 3x2 PCT | SDW22500 5

Reference DFL/SP

Allowable Shear Loads A

280

200

Two-ply 4x2 PCT | SDW22634 6%

280

200

1. To transfer uniform or concentrated loads applied to simply supported spans on assembly top chord:

a. Space screws as required to transfer half the load into the supporting truss.

b. Minimum screw spacing shall be 4" o.c.

2. To transfer concentrated loads applied to simply supported spans on an assembly top chord or

vertical web:

a. Concentrated loads must be applied at a panel point.

b. Screws to be installed within 12" of the concentrated load on top-chord assembly

3. Gap between the trusses shall not exceed 4"

4. Floor sheathing shall be screwed or nailed to each top-chord ply.
(Fastener spacing per the applicable Code requirements, or 12" o.c.)
5. SDW screws shall not be installed in areas where lumber wane exceeds V4"

6. Hangers on skewed girders:

a. Hanger loads not exceeding 34" o.c. on a skewed girder (resulting from
uniformly spaced joists up to 24" o0.c.) may be converted to a uniform load.
b. For girders with hanger load spacing in excess of 34" o.c. the loads
shall be considered as concentrated loads at the applicable locations.
7. Other configurations acceptable when approved by truss designer.

126

Truss member

i 3%

3%’ |

=

SDW Screw Position in Two-Ply 4x2 Truss

(two-ply 3x2 similar)

Concentrated Load

e
Strong-Drive

m SDW screw (typ.)

Uniform Load

b

bbb

Strong-Drive
SDW screw (typ.)

(three-ply assembly shown —
other configurations similar)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening

Strong-Drive’
SDW TRUSS-PLY and EWP-PLY Screws (cont.)

SDW Truss-Ply Screws — Allowable Uniform Load (plf)

Applied to Either Outside Member — Side-Loaded Multi-Ply Assemblies

| SIMPSON

o
£
c
o
=
17
©
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°
o
s
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o
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, Reference DFL/SP P
DE o o
A b 0mpo 2 Rows | 3 Rows | 2 Rows | 3 Rows | 2 Rows | 3 Rows fA:{s Ro Ro Ro Ro Ro
A-W Two-ply 2x/Truss 2'%e Either | 1,300 | 1,950 975 1,465 650 975 1,020 | 1,530 765 1,150 510 765
Head | 1,200 | 1,800 900 1,350 600 900 975 1,465 730 1,095 490 730
B-W | Three-ply 2x/Truss |4%s or 4%
Point 825 1,240 620 930 415 620 765 1,150 575 860 385 575
Head 1,065 | 1,600 800 1,200 535 800 905 1,360 680 1,020 455 680
C-W Four-ply 2x/Truss | 6 or 6% -
Point 735 1,100 550 825 365 550 680 1,020 510 765 340 510
1. Each ply is assumed to carry same proportion of load.
2.Loads may be applied to the head side and point side concurrently provided neither published allowable load is exceeded. (Example: a three-ply DFL assembly
with a head side load of 1,300 plf and point side load of 900 plf may be fastened together with 3 rows of SDW at 16" o.c. between fasteners in a row.)
3. When hangers are installed on point side, hanger face fasteners shall be a minimum of 3" long.
4. Tables are based on Main Member Penetration as noted on pp. 125-126.
5. Hanger load spacing on the multi-ply assembly should not exceed 24" o.c. Exception: On a skewed girder, hanger loads up to 34" o.c.
(resulting from joists uniformly spaced up to 24" o0.c.) may be converted to a uniform load.
6. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on the next page.
S m— A 5 L AL = T BT S ——— | LY L=
(<=} D
k=] =] ] 5] [<H) D) [<P) <)
3 c 3 2 3 g 3 3
S £ B E B E g E
T e 2 e 2 e = &£
JE— NN J E— N S ) — R
Assembly A-W Assembly B-W Assembly C-W Assembly F-W

127



(o)}
£
c
3]
=]
7]
@
(1
°
o
g
o
o
()
Q
=
o
c
1]
el
c
®
°
o
g

Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening

Strong-Drive’

SDW TRUSS-PLY and EWP-PLY Screws (cont.)

Min. spacing for loading
Min. end distance 2) parallel to grain (@)

A
Y
A
Y

Min. spacing for loading
perpendicular to grain (5)

e

Min. edge
distance (1)

y

Load Parallel to Grain ‘ ‘

A

@ @
e

— 1

Min.
stagger ()

Y

P d'Lqu o Min
erpendicular ;
’ to Grain stagger @
> @ &

Direction of Grain

Min. spacing for loading
parallel to grain (§)
or

Min. spacing for loading

SDW EWP-PLY Screw Spacing Requirements

perpendicular to grain 3)

SDW Truss-Ply and EWP-Ply Screw Spacing Requirements

Minimum Distance or Spacing

Condition Direction of Load to Grain ‘ ‘

(in.)
P dicul 174
Edge Distance erpendicular @ 6
Parallel @ 1%
Perpendicular @) 6
End Distance
' Parallel %) 6
Perpendicular 4
Spacing Between Fasteners in a Row P ©
Parallel @ 8
Perpendicular ® 4
Spacing Between Rows of Fasteners
HEEIE . Paralle ® 4
Spacing Between Staggered Rows Perpendicular or Parallel @ %

1. For axial loading only, use the following minimum dimensions: end distance = 3%", edge distance = 13%", spacing

parallel to grain = 2%", spacing perpendicular to grain = 1%".

SDW EWP-Ply Screws — Reference Allowable Uniform Load (plf) Applied to Either

Outside Member — Side-Loaded Multi-Ply LVL, PSL, and LSL Assemblies

Multiple Members Nominal

B

Screw Length L%?ggd
Assembly Components (in.)
A-W Two-ply SCL 3% Either 1,600 2,400 1,200 1,800 800 1,200
Head 1,200 1,800 900 1,350 600 900
B-W Three-ply SCL B
Point 900 1,350 675 1,015 450 675
Head 1,065 1,600 800 1,200 535 800
C-W Four-ply SCL 6%
Point 800 1,200 600 900 400 600
F-W Two-ply 312" SCL 6% Either 1,600 2,400 1,200 1,800 800 1,200

1. Each ply is assumed to carry same proportion of load. Loads may be applied to the head side and point side concurrently
provided neither published allowable load is exceeded. (Example: a three-ply assembly with a head side load of 1,300 plf and
point side load of 1,000 plf may be fastened together with three rows of SDW at 16" o.c. between fasteners in a row.)

2.When hangers are installed on point side, hanger face fasteners shall be a minimum of 3" long.

3. Tables are based on main member penetration as noted in single-fastener load tables.
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SIMPSON
Multi-Ply Fastening StrongTie

Strong-Drive’
SDW TRUSS-PLY and EWP-PLY Screws (cont.)

Allowable Loads for Side-Loaded Multi-Ply Beam Assemblies per Screw

For side-loaded assemblies of structural composite lumber or sawn lumber, allowable loads in a single fastener
format can be calculated from the information on pp. 125-128. See the figures on pp. 125-126 for side-load
terminology. Assembly descriptions are on p. 127. The figure here is for fastener spacing relative to the side load.

As an example calculation, a three-ply beam or truss is to be fastened where the plies are of the same

material and vertically-screw-laminated. The beam or truss is loaded on one face with a 2,400 Ib. point load via
a face-mount hanger. It is assumed that the face ply carries one-third of the load (800 Ib.), and the remaining
two-thirds of the load is transferred to the next two plies via the fasteners. The calculation for the allowable load
applied to the outside ply of a multi-ply beam or truss is:
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Pa//oW = allowable load that can be applied to the outside

of the multi-ply truss or beam per fastener
Z = allowable shear per fastener in SCL or lumber from pp. 125-126
n = number of plies

For the SDW EWP-Ply screw assembling SCL and the SDW Truss-Ply screw assembling sawn lumber or lumber
trusses, the calculation provides the loads shown on p. 130.

r1 2" max.»‘ 12" max.T
_—— Multi-ply member

| 2 W |«
o % & O PO S’rrong-Drivg SDW Screyv — typical
¢ . ° ° s O Screw locations determined by the
= ¢ ®s = engineer following the guidelines
o O in this bulletin.
iy - ° Simpson hanger (HGLTV shown)

Maximum Fastener Spacing from Point Load

Load Load

\

Loaded on Head Side Loaded on Point Side
(three-ply assembly shown — (three-ply assembly shown —
other configurations similar) other configurations similar)

Load Applied to Outside Multi-Ply Beam
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SIMPSON
Multi-Ply Fastening StrongTie

Strong-Drive’
SDW TRUSS-PLY and EWP-PLY Screws (cont.)

SDW EWP-Ply Screw — Allowable Loads
for Side-Loaded Multi-Ply SCL Assemblies

Reference Allowable Loads for
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A bl SCL Components Nominal Side-Loaded Multi-Ply Truss or Beam per Screw
S (Plies-thickness) Screw Length (Paiow, 1))
lllustration (in) (in)
Head Side Point Side
A-W (2) 1% SDW22338 3% 800 800
B-W (3) 1% SDW22500 5 600 450
C-w @) 1% SDW22634 6% 533 400
F-W (2) 3% SDW22634 6% 800 800

1. Loads based on equivalent specific gravity of 0.50.

2. Allowable loads include a load duration factor of Cp = 1.00 and may be increased up to Cp = 1.60 per the building code when applicable.

3. SDW EWP-Ply allowable shear loads are from p. 126.

4. Notes to the designer (p. 125) are applicable.

5. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 128.
For assembly descriptions, see p.127.

SDW Truss-Ply Screw — Allowable Loads
for Side-Loaded Multi-Ply Lumber Assemblies

DFL/SP P
Head Side Point Side ead Side PO de
A-W Two-ply 2x/truss SDW22300 2'%s 650 650 510 510
B-W Desert Three-ply 2x/truss SDW22438 4% 600 410 485 380
B-w Three-ply 2x/truss SDW22458 4% 600 410 485 380
C-W Desert Four-ply 2x/truss SDW22600 6 530 365 450 340
C-w Four-ply 2x/truss SDW22638 6% 530 365 450 340

1. Loads based on specific gravity of 0.50 for DFL/SP and 0.42 for SPF/HF.

2. Allowable loads include a load duration factor of Cp = 1.00 and may be increased up to Cp = 1.60 per the building code when applicable.

3. SDW Truss-Ply allowable shear loads are from p. 125.

4. Notes to the designer (p. 125) are applicable.

5. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on p. 128.
For assembly descriptions, see p. 127.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Multi-Ply Fastening StrongTie

Strong-Drive’
SDWS TIMBER Screw

The Simpson Strong-Tie SDWS22800 Timber screw (Interior Grade and Exterior Grade) can be used to
attach up to five plies of nominal 2x lumber or 5 plies of 1%-inch EWP members. The connector shall be
fastened separately from the ply fasteners. The reference allowable shear load is the shear applied by the
face-mounted connector.

merlxlg(ier; <T<—>’<— Side member ——»| l«—— Side member;.‘,_,T»

S R
o S b 3 b
172} w w w
S S = =
8 S 3 S
(o] pu o ju [a
S S
5-Ply 134" LVL Assembly 5-Ply 2x Truss Assembly 5-Ply 2x Truss Assembly
Loaded Either Side Loaded Head Side Loaded Point Side

SDWS Timber Screw —
Allowable Shear Loads for Side-Loaded 5-ply Assemblies

0 al Sid

0 a e a empe A e e

ode ead Lena embe < owab a

ASSemb oad Appliec eng enetratio b

DFL/SP P
5-ply 2x/truss Head Side | SDWS22800 8 3 1% 6 400 340
5-ply 2x/truss | Point Side | SDWS22800 8 3 6 1% 275 255
5-ply 194" EWP | Either Side | SDWS22800¢ 8 3 1% — 400 340

1. Loads shown at a load duration of Cp = 1.00 and may be increased up to a load duration of Cp = 1.60.

2. Loads are based on SDWS22800 screw; designer is responsible to check manufacturers’ recommendations for
five-ply wood member design.

3. For 2x members with screws installed from one side only, maximum total beam width is 8" with a minimum main member penetration
of 114", For total widths less than 8", screw tip will protrude from the back of the assembly.

4.Screws must be installed from both sides as shown in five-ply 134" LVL Assembly figure and staggered as shown in the Spacing
Requirements Figure. Screws on one side may be replaced with 5" or 6" long SDW EWP-PLY screws (models SDW22500 or
SDW22600, respectively) at the same spacing and allowable load.

5. The SDWS22800 screws shown in the table may be replaced by SDWS22800DB Timber screws (Exterior Grade) and achieve
the same loads.

6. Plies must be held together with clamping or other methods before screw installation to reduce gaps.

7. Maximum spacing between screws in a row is 24",

L 6" min. end distance L 8" min. between fasteners N
< >le >
Ky
&mrtl edge
= = istance
® ®
;/'?min 4" min
t:3 . .
—- | between | between
%" min. staggered | non-
stagger rows staggered
rows

A4
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening

Strong-Drive’
SDW TRUSS-PLY and SDWS TIMBER Screws

The Simpson Strong-Tie Strong-Drive SDW Truss-Ply (SDW22300, SDW22458) and SDWS Timber
(SDWS22300DB) screws may be used in double shear applications with side members that are sawn wood
or wood structural panels. Members are loaded in tension (parallel to grain).

SDW Truss-Ply and SDWS Timber Screw Spacing Requirements

Allowable Shear Loads per Screw
(Ib.)

Maximum Number of
Screws on Each Side of
Break or Splice

Side Members

232" Wood Structural
3 SDWS22300DB Panel Rated Sheathing 4 300 345 365
232" Wood Structural
3 SDW22300 Panel Rated Sheathing 4 320 335 335
4% SDW22458 2x Solid Sawn 8 385 430 430

1. Allowable loads are based on Simpson Strong-Tie laboratory testing with a safety factor of five applied to the average ultimate test load.

2. Allowable loads are based on 1%." thick main members and assume no gap between side and main members.

3. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration as permitted by
the building code up to a Cp = 1.60. The designer shall apply all adjustment factors required per NDS-2018.

4. Allowable loads are based on members loaded in tension (parallel to grain). Bending loads are not applicable.

5. For applications with 2x side members, use allowable loads based on the lower of side member or main member species.

6. The designer is responsible for the design of wood members.

7. Fasteners shall be installed from the same side of the wood.

1% min.—] gn[j”'(ft‘yso)

V46" min. (typ.)‘l ‘
| e A
i e — Ig/ i

7 707

%" min. (typ.)

14" min. g.ham(?y;o) Break
6" min. : or splice —
946" min. (typ.)l (typ.) ‘ in main g
member

r— o
%" ﬁﬁ% Iayz min.

|
A

Spacing Details Typical Double Shear Installation

B
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening

Strong-Drive’
SDW TRUSS-PLY and EWP-PLY Screws

SDW-Built-Up Column Assemblies

Built-up column assemblies shown in this section determine the Column Stability Coefficient, K., when
fastened using SDW Truss-Ply screws. For use with Section 15.3.2 of the 2015 and 2018 NDS, the table
provides Strong-Drive SDW Truss-Ply screw substitution information to replace nails or bolts in built-up
columns per Section 15.3.3 and 15.3.4 of NDS. Tabulated compression values using these coefficients are
listed on pp. 134-135 for common conditions.

Design Parameters for Built-Up Columns using SDW Truss-Ply screws:

e K;=0.60 for SDW installed on one side e All laminations have same face width, d;
e K;=0.70 for SDW installed on both sides e Faces of adjacent laminations are in contact
e |o/d <50 e All laminations are full length

e Fach lamination (ply) has a rectangular e Number of laminations: 2 to 4

cross-section and is at least 172" thick

SDW TRUSS-PLY Screw Substitution Table for NDS Specifications

StrongTie
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Minimum NDS Specification SDW Truss-Ply Screw Substitution
No. Nominal
of Plies Lumber Size 1 NDS Model Spacing
(in.) Reference Installation (|n ) No. Description Installation (in.)
" One side 6
2 x4 10d common | Figure 15C Both sides sowzz300 | a2l d.x
0ng screw Both sides 8
One side 8
X4 -
: : 0.221" dia. x Both sides 9
3 30d common Figure 15C Both sides 8 SDW22438 4% : -
8 -l0Ng SCrew One side 9
2x6 -
Both sides 10
" i One side 7
4 28 %" bolts Figure 15D One side 8 sowzz600 | o4l d.x :
-long screw Both sides 8
1.10d common: 0.148" dia. x 3" long nail.
2.30d common: 0.207" dia. x 4%2" long nail.
3. 72" bolts: 12" bolts with a washer between the wood and the bolt head and between the wood and the nut.
4. Visit strongtie.com/drawings and search for SD4-M for built-up column fastening detail sheets and load tables in DWG, PDF or DXF format.
Compression Compression Compression Compression
load, F. load, F. load, F load, F,
-
P e S e . é’ » ¢ é "
% edge V2 edge 3" edge 3" edge
4 ind j distance i etzd *‘ distance end *1 distance end *‘ distance
istance ' Istance » . "
| & typ. | & typ. distance r typ. distance | r typ.
f T S
Unbraced Unbraced
column column -3
Unbraced Unbraced 4
gt L=l =1, | & | fength, I ( nbrace o & SDW screw nbrace & o ren
SDW screw SDW screw length, I, | 3" for two-ply length, I, installed from
3" for two-ply P—installed from 4%" for three-ply opposite side
L 4%" for three-ply L opposite side 6" for four-ply
| & 7.< L ./ & *ﬁ<’ SDW screw
oo s * SDW screw 3" for two-ply
pacing: pacing: ~—3" for two-pl Spacing: Spacing: "
see table see table Q/,, 4%'(‘)rfor §1r[;ey9-ply sepea :;rl])?e see table L gi/f}orf‘;(');f:fslf;'plv
lg” L e v | & o1 i
A /E _ Anv_/g Ay _ A
&l & & o
15" 175" 195" 19"
edge edge__| edge | edge |
distance " distance " distance ’* L distance ’*
. | & typ. / typ. & & typ. ./!/
- / B [ 2 [
d L ds W di ‘ d
One Side Both Sides One Side Both Sides

2x4 Built-Up Column

2x6 or 2x8 Built-Up Column
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Simpson Strong- Fastening Systems Technical Guide m
Multi-Ply Fastening StrongTie

Allowable Compression Capacity for Built-Up Columns

Lumber Fastener Allowable Compression Capacity Parallel to Grain, F ' (Ib.)

Floor (100) Snow (115) Roof (125) Wind/Seismic (160)
Unbraced Length, £, (ft.) Unbraced Length, £, (ft.) Unbraced Length, £, (ft.) Unbraced Length, £, (ft.)

Installation

One side | 2405 | 1,935 | 1,685 | 1,320 | 1,115 | 2,435 | 1,950 | 1,595 | 1,325 | 1,120 | 2,445 | 1,955 | 1,600 | 1,330 | 1,120 | 2,480 | 1,975 | 1,610 | 1,335 | 1,125

2 | SDW22300 | 6
Both sides| 2,810 | 2,255 | 1,850 | 1,540 | 1,300 | 2,840 | 2,275 | 1,860 | 1,545 | 1,305 | 2,855 | 2,285 | 1,865 | 1,550 | 1,310 | 2,890 | 2,305 | 1,880 | 1,560 | 1,315

One side | 7,145 | 5960 | 4995 | 4,225 | 3,610 | 7,395 | 6,105 | 5,085 | 4,285 | 3,650 | 7,525 | 6,180 | 5130 | 4,315 | 3,670 | 7,835 | 6,360 | 5,240 | 4,385 | 3,715
Both sides| 7,930 | 6,430 | 5,295 | 4430 | 3,755 | 8,060 | 6,505 | 5,345 | 4,460 | 3,775 | 8,130 | 6,545 | 5,370 | 4,475 | 3,785 | 8,290 | 6,640 | 5430 | 4,515 | 3,810
6 | One side |10,575| 8,575 | 7,065 | 5,905 | 5,006 |10,750| 8,675 | 7,125 | 5,945 | 5,030 [10,840| 8,725 | 7,160 | 5970 | 5,045 {11,055 8,855 | 7,235 | 6,020 | 5,080
8 |Both sides|10,575| 8,575 | 7,065 | 5,905 | 5,006 |10,750| 8,675 | 7,125 | 5,945 | 5,030 [10,840| 8,725 | 7,160 | 5970 | 5,045 {11,055 8,855 | 7,235 | 6,020 | 5,080
One side | 3,770 | 3,035 | 2,485 | 2,070 | 1,750 | 3,815 | 3,005 | 2,500 | 2,080 | 1,760 | 3,835 | 3,070 | 2,510 | 2,085 | 1,760 | 3,890 | 3,100 | 2,530 | 2,100 | 1,770
Both sides| 4,400 | 3,540 | 2,900 | 2415 | 2,040 | 4,450 | 3,565 | 2,920 | 2,430 | 2,050 | 4,475 | 3,580 | 2,925 | 2,435 | 2,005 | 4,535 | 3,620 | 2,950 | 2,450 | 2,065
One side |11,120| 9,300 | 7,815 | 6,615 | 5,655 (11,530 | 9,540 | 7,960 | 6,710 | 5,720 | 11,745| 9,665 | 8,035 | 6,760 | 5,750 | 12,250 | 9,995 | 8,215 | 6,875 | 5,830
Both sides| 12,975|10,850| 9,115 | 7,720 | 6,600 | 13,450 11,130 | 9,285 | 7,830 | 6,675 | 13,700| 11,275 9,375 | 7,885 | 6,710 | 14,290 | 11,615| 9,585 | 8,025 | 6,805
One side |20,575/18,380 (16,200 | 14,180 12,400 | 22,215{19,490{ 16,920 | 14,655 | 12,720 | 23,130 | 20,080 | 17,300 | 14,900 | 12,885 | 25,515 | 21,645 18,215 15,490 | 13,275
Both sides|24,005] 21,445| 18,895 16,545 | 14,470 25,915 22,735 19,740 | 17,100 | 14,8401 26,990 | 23,430 | 20,185 | 17,385 | 15,035 | 29,765 | 25,140 21,260 18,070 | 15,490
One side | 4,955 | 3,990 | 3,270 | 2,725 | 2,305 | 5,015 | 4,020 | 3,290 | 2,740 | 2,315 | 5,045 | 4,040 | 3,305 | 2,750 | 2,320 | 5,115 | 4,085 | 3,330 | 2,765 | 2,330
Both sides| 5,780 | 4,655 | 3,815 | 3,180 | 2,690 | 5,850 | 4,690 | 3,840 | 3,195 | 2,700 | 5885 | 4,715 | 3,855 | 3,205 | 2,705 | 5,970 | 4,765 | 3,885 | 3,225 | 2,720
One side |14,505| 12,170 (10,245 8,685 | 7,430 (15,070|12,500|10,445| 8,815 | 7,520 | 15,360 12,670 {10,550 | 8,885 | 7,565 | 16,065 13,075(10,800 | 9,045 | 7,675
Both sides| 16,920 14,200| 11,950 {10,135 | 8,670 | 17,580 | 14,585 12,185|10,285 | 8,775 | 17,920 14,780 | 12,310 10,365 | 8,825 | 18,740 | 15,255(12,600|10,550| 8,955
One side |26,540(23,825 (21,080 18,510 16,225 28,735 25,325 22,070 19,165 | 16,665 | 29,970 | 26,140 | 22,595| 19,505 | 16,895 | 33,215 | 28,156 | 23,855 | 20,315 | 17,435
Both sides|30,965| 27,795 | 24,590 | 21,595 18,930 | 33,520 29,550 | 25,750 | 22,360 | 19,445 | 34,970 | 30,495 | 26,360 | 22,755 {19,710 38,750 | 32,845| 27,830 | 23,705 20,340

2x4 | 3 | SDW22438 | 8

4 | Sbw22600
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2 | SDW22300 | 6

2x6 | 3 | SDW22438 | 8

4 | SDW22600 | 8

2 | SDW22300 | 6

2x8 | 3 | SDW22438 | 8

4 | SDW22600 | 8

Spruce-Pine-Fir No. 1/No. 2

One side | 2,385 | 1,925 [ 1,675 | 1,315 | 1,110 | 2,415 | 1,940 | 1,590 | 1,320 | 1,115 | 2,430 | 1,950 | 1,595 | 1,325 | 1,120 | 2,465 | 1,970 | 1,605 | 1,335 | 1,125
Both sides| 2,785 | 2,245 | 1,840 | 1,535 | 1,295 | 2,820 | 2,265 | 1,850 | 1,540 | 1,305 | 2,835 | 2,275 | 1,860 | 1,545 | 1,305 | 2,880 | 2,300 | 1,875 | 1,555 | 1,315
One side | 6,955 | 5850 | 4930 | 4,185 | 3,580 | 7,235 | 6,015 | 5,030 | 4,250 | 3,625 | 7,380 | 6,095 | 5,080 | 4,280 | 3,645 | 7,730 | 6,300 | 5,206 | 4,360 | 3,700
Both sides| 7,830 | 6,375 | 5,260 | 4,405 | 3,735 | 7,980 | 6,460 | 5,315 | 4,440 | 3,760 | 8,095 | 6,500 | 5,340 | 4,460 | 3,775 | 8,235 | 6,610 | 5,405 | 4,500 | 3,805
6 | One side |10,445| 8495 | 7,015 | 5,875 | 4,985 |10,640| 8,610 | 7,085 | 5920 | 5,015 [10,740| 8,670 | 7,120 | 5945 | 5,030 {10,980 8,810 | 7,210 | 6,000 | 5,070
8 |Both sides|10,445| 8,495 | 7,015 | 5,875 | 4,985 |10,640| 8,610 | 7,085 | 5,920 | 5,015 [10,740| 8,670 | 7,120 | 5,945 | 5,030 {10,980{ 8,810 | 7,210 | 6,000 | 5,070
One side | 3,735 | 3,010 | 2,470 | 2,060 | 1,745 | 3,785 | 3,040 | 2490 | 2,075 | 1,755 | 3,810 | 3,055 | 2,500 | 2,080 | 1,755 | 3,870 | 3,090 | 2,520 | 2,095 | 1,765
Both sides| 4,360 | 3,515 | 2,885 | 2405 | 2,035 | 4,415 | 3,645 | 2,905 | 2,420 | 2,045 | 4,445 | 3,565 | 2915 | 2,425 | 2,050 | 4,515 | 3,605 | 2,940 | 2,445 | 2,060
One side |10,780| 9,100 | 7,690 | 6,535 | 5,605 [11,240| 9,370 | 7,855 | 6,645 | 5,675 |11,480| 9,510 | 7,945 | 6,700 | 5,710 12,060 | 9,850 | 8,150 | 6,835 | 5,800
Both sides| 12,575(10,615| 8,970 | 7,625 | 6,535 |13,115/10,935| 9,165 | 7,750 | 6,620 | 13,395| 11,100 9,265 | 7,815 | 6,665 | 14,070 | 11,490 | 9,505 | 7,970 | 6,770
One side [19,335(17,500 15,600 13,780 12,130 | 21,035{ 18,700 | 16,410 | 14,320 | 12,495 | 22,010 | 19,355 | 16,835| 14,600 | 12,685 | 24,600 | 20,995 | 17,875 | 15,270 13,130
Both sides|22,555]20,420|18,200| 16,075 | 14,155 | 24,540 | 21,815 19,140 | 16,705 | 14,580 25,675 22,580 | 19,640 | 17,030 | 14,795 | 28,700 | 24,495| 20,850 17,815| 15,320
One side | 4,900 | 3,955 | 3,250 | 2,715 | 2,295 | 4965 | 3,995 | 3,275 | 2,730 | 2,305 | 5,000 | 4,015 | 3,290 | 2,735 | 2315 | 5,085 | 4,065 | 3,320 | 2,760 | 2,325
Both sides| 5,715 | 4,615 | 3,790 | 3,165 | 2,680 | 5,795 | 4,660 | 3,820 | 3,185 | 2,690 | 5835 | 4,685 | 3,835 | 3,195 | 2,700 | 5,935 | 4,745 | 3,870 | 3220 | 2,715
One side |13,980| 11,860 {10,050 | 8,565 | 7,350 |14,625|12,240|10,285| 8,715 | 7,450 | 14,960 | 12,440 |10,410| 8,790 | 7,505 |15,775|12,910{10,695 | 8,980 | 7,630
Both sides| 16,310|13,835| 11,730 | 9,990 | 8,575 | 17,060 | 14,280 | 12,000{ 10,165 | 8,695 | 17,455 14,510 | 12,145 10,260 | 8,755 | 18,405 | 15,060 | 12,480 10,475| 8,900
One side |24,725(22,510(20,175 (17,900 15,810 26,990 | 24,140 | 21,290 | 18,650 | 16,320 | 28,300 | 25,040 | 21,885 19,045 | 16,585 | 31,835 | 27,315 | 23,335 [ 19,985 | 17,210
Both sides| 28,850 26,265 | 23,540 | 20,885 18,445 | 31,490 28,165 | 24,840 | 21,760 | 19,040 | 33,020 | 29,210 25,530 | 22,215{19,350 | 37,140 | 31,865 | 27,225 | 23,315 20,080

2 | SDw22300 | 6

2x4 | 3 | SDW22438 | 8

4 | Sbw22600

2 | SDW22300 | 6

2x6 | 3 | SDW22438 | 8

4 | SDW22600 | 8

2 | SDW22300 | 6

2x8 | 3 | SDW22438 | 8

4 | SDW22600 | 8

1. Adjustment factors: [Cwm, Ct, Gi] = 1.0. For Cr refer to NDS, Table 4A. 5. For fire retardant treated (FRT) wood, additional reduction factors may need
2. For LRFD, see NDS, Section 4.3. to be applied based on the manufacturer’s recommendations.

3. Compression perpendicular to grain has not been evaluated. 6. The column capacities are evalutaed for column being completely unbraced
4. All SDW screws have an E-coat”" Simpson Strong-Tie” has conducted in both strong and weak axis. le = I1 = l2.

testing per Acceptance Criteria AC257, showing in dry conditions E-coat
performs equivalent to hot-dip galvanized (HDG) coating.
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SIMPSON
Multi-Ply Fastening StrongTie

Allowable Compression Capacity for Built-Up Columns (cont.)

Lumber Fastener Allowable Compression Capacity Parallel to Grain, F ' (Ib.)

Floor (100) Snow (115) Roof (125) Wind/Seismic (160)
Unbraced Length, £, (ft.) Unbraced Length, £, (ft.) Unbraced Length, £, (ft.) Unbraced Length, £, (ft.)

Installation

NN BN ES KA O

Douglas—Fir Larch No. 2

One side | 2,725 | 2,190 | 1,795 | 1,495 | 1,265 | 2,755 | 2,210 | 1,810 | 1,505 | 1,270 | 2,770 | 2,220 | 1,815 | 1,510 | 1,275 | 2,810 | 2,245 | 1,830 | 1,520 | 1,280
Both sides| 3,175 | 2,555 | 2,095 | 1,745 | 1,475 | 3215 | 2,680 | 2,110 | 1,756 | 1,485 | 3,235 | 2,590 | 2,115 | 1,760 | 1,485 | 3,280 | 2,615 | 2,135 | 1,770 | 1,495
One side | 7,990 | 6,695 | 5635 | 4,775 | 4,085 | 8,295 | 6,875 | 5,745 | 4,845 | 4,130 | 8,455 | 6,970 | 5,800 | 4,880 | 4,155 | 8,835 | 7,185 | 5,935 | 4970 | 4215
Both sides| 8,950 | 7,270 | 6,000 | 5,020 | 4,255 | 9,110 | 7,365 | 6,095 | 5,055 | 4,280 | 9,190 | 7,410 | 6,085 | 5,075 | 4,295 | 9,390 | 7,530 | 6,160 | 5,125 | 4,330
6 | One side |11,930] 9,695 | 7,995 | 6,695 | 5,675 |12,145| 9,820 | 8,075 | 6,745 | 5,710 [12,255| 9,880 | 8,115 | 6,770 | 5,725 {12,520{10,035| 8,210 | 6,835 | 5,770
8 |Both sides|11,930| 9,695 | 7,995 | 6,695 | 5,675 |12,145| 9,820 | 8,075 | 6,745 | 5,710 12,255 9,880 | 8,115 | 6,770 | 5,725 {12,520{10,035| 8,210 | 6,835 | 5,770
One side | 4,260 | 3435 | 2,615 | 2,350 | 1985 | 4,315 | 3465 | 2,835 | 2,360 | 1,995 | 4,340 | 3,480 | 2,845 | 2,370 | 2,000 | 4,405 | 3,520 | 2,870 | 2,385 | 2,010
Both sides| 4,970 | 4,005 | 3,285 | 2,740 | 2,320 | 5,035 | 4,040 | 3310 | 2,755 | 2,330 | 5,065 | 4,060 | 3,320 | 2,765 | 2,335 | 5,140 | 4,105 | 3,350 | 2,780 | 2,345
One side |12,385| 10,425 8,790 | 7,465 | 6,390 12,890|10,720| 8,975 | 7,580 | 6,470 | 13,15510,875| 9,065 | 7,640 | 6,510 13,790 11,240{ 9,290 | 7,785 | 6,610
Both sides| 14,450|12,160| 10,255 | 8,710 | 7,455 | 15,040 12,510 10,470 8,845 | 7,550 |15,345|12,685 10,580 | 8,915 | 7,595 | 16,085 | 13,115(10,840| 9,085 | 7,710
One side |22,435(20,225(17,960 | 15,820 13,895 | 24,350 21,555 18,850 | 16,410 | 14,295 | 25,440 | 22,280 | 19,320 16,715 14,500 | 28,315 | 24,085 | 20,455 | 17,445 | 14,985
Both sides|26,170| 23,595 20,955 18,455 | 16,215 | 28,406 25,145 21,990 | 19,145 | 16,675 29,675 | 25,990 | 22,540 | 19,500 | 16,915 | 33,035 | 28,095 | 23,860 | 20,365 | 17,485
One side | 5590 | 4,510 | 3,705 | 3,090 | 2,615 | 5665 | 4,505 | 3,730 | 3,105 | 2,625 | 5,705 | 4,675 | 3,745 | 3,115 | 2,635 | 5,795 | 4,630 | 3,780 | 3,140 | 2,650
Both sides| 6,525 | 5,260 | 4,320 | 3,605 | 3,050 | 6,610 | 5,310 | 4,350 | 3,625 | 3,065 | 6,655 | 5,340 | 4,370 | 3,635 | 3,070 | 6,760 | 5400 | 4,410 | 3,660 | 3,090
One side |16,075| 13,590 11,495 9,780 | 8,385 (16,780 | 14,010| 11,755 9,945 | 8,495 | 17,150 14,225 | 11,885 10,030 | 8,555 |18,03514,740{12,200 10,235 8,690
Both sides| 18,755 15,855| 13,415 [11,410| 9,785 | 19,580 | 16,345 13,710 11,605 | 9,915 | 20,010 16,595 | 13,865 | 11,700 | 9,980 | 21,045 | 17,195(14,235| 11,940/ 10,140
One side |28,710(26,035 | 23,245 | 20,565 | 18,125 31,270 27,850 | 24,475 21,385 | 18,680 | 32,740 | 28,845 | 25,130 21,815 18,965 | 36,670 | 31,350 | 26,715 | 22,840 | 19,650
Both sides|33,495| 30,375 | 27,120 | 23,990 21,145 | 36,480 | 32,490 | 28,555 24,950 | 21,795 | 38,195 | 33,650 | 29,315 | 25,450 | 22,125 42,780 | 36,575| 31,165 | 26,645| 22,925

2 | SDW22300 | 6

2x4 | 3 | SDW22438 | 8

4 | SDW22600
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2 | SDW22300 | 6

2x6 | 3 | SDW22438 | 8

4 1 SDW22600 | 8

2 | SDW22300 | 6

2x8 | 3 | SDW22438 | 8

4 1 SDW22600 | 8

Hem-Fir No. 2

One side | 2,235 | 1,795 | 1,465 | 1,220 | 1,030 | 2,260 | 1,805 | 1,475 | 1,225 | 1,035 | 2,270 | 1,810 | 1,480 | 1,230 | 1,035 | 2,295 | 1,830 | 1,490 | 1,235 | 1,040
Both sides| 2,610 | 2,095 | 1,710 | 1425 | 1,205 | 2,635 | 2,106 | 1,720 | 1,430 | 1,205 | 2,645 | 2,115 | 1,725 | 1,435 [ 1,210 | 2,675 | 2,130 | 1,735 | 1,440 | 1,215
One side | 6,775 | 5600 | 4,670 | 3,940 | 3,355 | 6,975 | 5,715 | 4,745 | 3985 | 3,385 | 7,075 | 5,775 | 4,780 | 4,010 | 3,405 | 7,320 | 5,920 | 4,865 | 4,065 | 3,440
Both sides| 7,410 | 5,985 | 4915 | 4105 | 3,475 | 7,510 | 6,045 | 4,955 | 4,130 | 3490 | 7,565 | 6,075 | 4,975 | 4,140 | 3,500 | 7,695 | 6,150 | 5,020 | 4,175 | 3,520
6 | Oneside | 9,875 | 7,975 | 6,555 | 5,475 | 4,635 |10,015| 8,060 | 6,605 | 5,505 | 4,655 [10,085| 8,100 | 6,630 | 5,525 | 4,665 {10,260 | 8,200 | 6,695 | 5,565 | 4,695
8 |Both sides| 9,875 | 7,975 | 6,555 | 5,475 | 4,635 |10,015| 8,060 | 6,605 | 5,505 | 4,655 10,085 8,100 | 6,630 | 5,525 | 4,665 {10,260 | 8,200 | 6,695 | 5,565 | 4,695
One side | 35505 | 2,810 | 2,300 | 1,915 | 1,620 | 3,540 | 2,830 | 2,315 | 1,925 | 1,625 | 3,555 | 2,840 | 2,320 | 1,930 | 1,625 | 3,600 | 2,870 | 2,335 | 1,940 | 1,635
Both sides| 4,090 | 3,280 | 2,685 | 2,235 | 1,890 | 4,130 | 3,305 | 2,700 | 2,245 | 1,895 | 4,150 | 3,315 | 2,705 | 2,250 | 1,900 | 4,200 | 3,345 | 2,725 | 2,265 | 1,905
One side |10,535| 8,740 | 7,300 | 6,165 | 5,255 (10,865 8,930 | 7,420 | 6,240 | 5310 | 11,035 9,030 | 7,480 | 6,280 | 5,335 | 11,445| 9,265 | 7,625 | 6,375 | 5400
Both sides| 12,290|10,195| 8,520 | 7,190 | 6,135 |12,675|10,420 | 8,655 | 7,280 | 6,195 | 12,875|10,535 | 8,730 | 7,325 | 6,225 | 13,350 | 10,810 8,895 | 7,435 | 6,300
One side |20,080(17,705 (15,430 | 13,400 11,650 | 21,510{18,630{ 16,020 | 13,780 | 11,905 | 22,295 | 19,120 | 16,325| 13,980 | 12,040 | 24,275|20,310 | 17,060 | 14,450 | 12,355
Both sides|23,430| 20,655 18,000| 15,630 | 13,595 | 25,095 | 21,735 | 18,690 | 16,080 | 13,890 26,010 22,305 19,050 | 16,310 | 14,045 | 28,320 | 23,695 | 19,905 | 16,860 | 14,415
One side | 4,605 | 3,695 | 3,025 | 2,520 | 2,130 | 4,650 | 3,725 | 3,045 | 2,535 | 2,140 | 4,675 | 3,740 | 3,055 | 2,540 | 2,145 | 4,735 | 3,775 | 3,075 | 2,055 | 2,155
Both sides| 5,370 | 4315 | 3,530 | 2,940 | 2,485 | 5,425 | 4,345 | 3550 | 2,955 | 2,495 | 5455 | 4,365 | 3,565 | 2,960 | 2,500 | 5,525 | 4,405 | 3,590 | 2,980 | 2,510
One side |13,720|11,425| 9,570 | 8,085 | 6,905 [14,185|11,695| 9,735 | 8,195 | 6,975 | 14,425|11,830 | 9,815 | 8,250 | 7,015 | 14,995|12,160{10,020 | 8,380 | 7,100
Both sides| 16,005| 13,325| 11,160 | 9,435 | 8,055 | 16,550 | 13,640 | 11,355| 9,560 | 8,140 | 16,830 13,805 |11,455| 9,625 | 8,180 | 17,495 14,190 {11,690 | 9,775 | 8,285
One side |25,810(22,890 20,050 | 17,470 15,230 | 27,745 24,170{ 20,875 18,010 | 15,590 | 28,820 | 24,850 | 21,300 18,285 | 15,775 31,560 | 26,510 | 22,330 | 18,945 | 16,215
Both sides|30,115] 26,705 | 23,390 | 20,385| 17,770 | 32,370 28,195 | 24,350 { 21,010 | 18,190 | 33,620 | 28,990 | 24,850 | 21,335 | 18,405 36,820 | 30,930 26,055 | 22,105| 18,920

2 | SDW22300 | 6

2x4 | 3 | SDW22438 | 8

4 | SDW22600

2 | SDW22300 | 6

2x6 | 3 | SDW22438 | 8

4 1 SDW22600 | 8

2 | SDW22300 | 6

2x8 | 3 | SDW22438 | 8

4 1 SDW22600 | 8

1. Adjustment factors: [Cwm, Ct, Gi] = 1.0. For Cr refer to NDS, Table 4A. 5. For fire-retardant-treated (FRT) wood, additional reduction factors may need
2. For LRFD, see NDS, Section 4.3. to be applied based on the manufacturer’s recommendations.

3. Compression perpendicular to grain has not been evaluated. 6. The column capacities are evaluated for column being completely unbraced
4. All SDW screws have an E-coat Simpson Strong-Tie” has conducted in both strong and weak axis. le = I1 = l2.

testing per Acceptance Criteria AC257, showing in dry conditions E-coat
performs equivalent to hot-dip galvanized (HDG) coating.
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Multi-Ply Fastening StrongTie

Strong-Drive’ \WSV SUBFLOOR Screw

Simpson Strong-Tie Strong Drive WSV Subfloor flat head, countersunk wood screws
are a fast and reliable method for attaching two-ply and three-ply girder trusses.

D1t _ 3

For more information, see p. 229, C-F-2023 Fastening Systems catalog

WSV Subfloor Screw — Allowable Loads Comparison
of Common Fasteners Used to Attach Truss Plies Together

Reference Shear Reference dra
eng ode (Ib.) b
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DFL/SP P DFL/SP P
#9x 2% WSV212 92 72 128 117
#9Ix3 WSV300 102 87 211 181
0.120 x 3 nail® — 81 69 44 28
0.131 x 3 nail® — 97 82 48 31

1. Table values are based on attachment of a 12" side member to a 172" main member of the same species and grade.

2. Table values are based on the NDS, Cp = 1.0. Values shall be multiplied by all applicable factors, such as duration of load, etc., except
where noted.

3. Specific Gravities (G) assumed: DFL G = 0.50, SP G = 0.55, SPF G = 0.42.

4. For a series of loads to be considered a uniform load, the loads must be applied no further apart than 24" o.c.

5. Assumes nalil Fyp = 100 ksi.

6.WSV212 and WSV300 withdrawal values based on testing per AC233.

7. For minimum fastener spacing requirements for both side and main members, see the Spacing Requirements Figure and Table on next page.

Two-Ply Assembly Three-Ply Assemblies Installation:

e Screw spacing shall be in accordance with the fastener schedule provided

‘ on the truss design drawing or as otherwise approved by the truss designer.
Py s Screw spacing shall not exceed 12" on center and shall not be less than

3" on center.

e WSV screws may be installed with the screw heads in either the loaded or
unloaded ply. Do not overdrive screws.

For three-ply girder assemblies, the WSV screws may be installed from

the same side as each ply is applied (no flipping of the truss is required) in

O e accordance with BCSI (2006 edition). Girders that are fastened together at the
e jobsite must have the fastener heads visible for inspection.

Stagger the screws in the third ply a minimum of 1" from the screws installed
into the first two plies.

Truss Plant Jobsite

Installation Installation e |ndividual screw locations may be adjusted up to ¥z of the required screw

spacing to avoid conflicts with other hardware or to avoid lumber defects.
(8" minimum spacing still required.)

e Use a minimum of 3"-long fasteners to attach hangers to the girder truss.
e A 2,500-rpm motor is recommended.

Ply-to-Ply Connection Comparison for a 30'-Long Three-Ply Girder — Bottom Chord Loading

Sample Bottom Alternate
Chord Nailing Fastening
Requirement for Using
Three-ply Girder WSV3S Screw

Using 0.120" x 3"
Collated Nails

Bottom chord:
2 rows at 4" o.c. = 360 nails

Bottom chord:
2 rows at 5" o.c. = 288 screws

Examples based on three-ply girder spanning 30', 2x6 southern pine bottom chords, 825 plf bottom cord load and 1.15 load duration.

Nail and screw spacing is repeated for each layer.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Multi-Ply Fastening

Strong-Drive° \WSV SUBFLOOR Screw (cont.)

Min. spacing for loading

Min. end distance ) parallel to grain @
Min. spacing for loadin
perpendicular to grain
Min. edge
~— distance (D
Load Parallel to Grain @ @ ! Iy
Load >
Perpendicular Min. 8 q
to Grain stagger @ Min.
stagger )
= @® ® \i
s = = Min. spacing for loading
Direction of Grain parallel to grain )
or
Min. spacing for loading
perpendicular to grain 3)

WSV Subfloor Screw Spacing Requirements

WSV Subfloor Screw Spacing Requirements

Minimum Distance or Spacing (in.)

G <0.50 G >0.50

Condition Direction of Load to Grain

Edge Distance Pergz:;ilizlular g 111/2 1 Zz

End Distance Pergzr;:;ular % 2; ZSA

Spacing Between Fasteners in a Row Perg::;lizlular % 21% ;;ﬁ
Spacing Between Rows of Fasteners Pergz?;:;ular % 12 1?/2
Spacing Between Staggered Rows Perpendicular or Parallel @ Ya Y

1. For axial loading only, use the following minimum dimensions: end distance = 17", edge distance = %",
spacing parallel to grain = 13", spacing perpendicular to grain = %"
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Simpson Strong-Tie® Fastening Systems Technical Guide

Mass Timber/Cross-Laminated Timber Fastening

Strong-Drive’
SDHR COMBO-HEAD Screw

The SDHR screws are load rated for shear, pullover and withdrawal resistance in sawn wood, glulam, CLT
and structural composite lumber products (e.g., LVL, PSL, LSL) fastened to steel side member. The screws
have either a blue-zinc coating or zinc-nickel coating and are designed for general interior, dry-service
applications. The pre-drilled metal plate hole diameters for the SDHR27 screws and SDHR31 screws are 7"
and %", respectively.

For more information, see p. 99, C-F-2023 Fastening Systems catalog
SRR e

‘\0
@
¥ 0 J
< 4" — 64"

SDHR COMBO-HEAD Screw — Allowable Lateral Design Values for
Single-Fastener, Steel-to-Wood Connections
Reference Allowable Lateral Design Value, Z (Ibf)

\ /

ngisgtggggn Side Member Thickness, ga. (mil)
12 (97) 10 (118) 7(171) 3(229)
SG>0.42
4 SDHR27400 400 400 400 400 400 485
64 SDHR27614 400 400 400 400 400 485
4 SDHR31400 540 540 540 540 540 565
64 SDHR31614 540 540 540 540 540 565

1. The main member must be sawn lumber, glulam, or CLT with an assigned specific gravity (SG) as shown in the table above or an
engineered wood product with a minimum grade of 1.3E and equivalent SG of at least 0.50.

2. Tabulated reference allowable lateral design values (2) are shown for normal duration of load (Cp = 1.0). Loads may be increased for load
duration as permitted by the building code up to a Cp = 1.60.

3. Screws must be installed into the face or side grain of the wood main member with the screw axis at a 90-degree angle to the wood surface.

4. Minimum fastener penetration must be equal to the screw length less the thickness of the side member.

5. Tabulated reference lateral design values apply to combinations of parallel- and perpendicular-to-grain loading.

SDHR COMBO-HEAD Screw — Allowable
Withdrawal Design Values

Screw Thread Reference Allowable Withdrawal

Fastener Designation Length Length Design Value, W (Ib./in.)
(in.) (in.) 042<SG<0.50 | SG=>0.50
SDHR27400 4.00 2.15
185 195
SDHR27614 6.25 4.30
SDHR31400 4.00 2.15
195 195
SDHR31614 6.25 4.30

1. The tabulated reference allowable withdrawal design value, W, is in pounds per inch of the
thread penetration into the side grain or face grain of the main member. Thread penetration
is the portion of the threaded length held in the main member, including the screw point.

2. The tabulated reference withdrawal design values, W, are shown for normal duration of
load (Cp = 1.0) and must be multiplied by all applicable adjustment factors from the NDS
as referenced in the IBC or IRC.

3. Wood main members must have an assigned specific gravity (SG) as indicated in the table or
for engineered wood products, a minimum grade of 1.3E and equivalent SG of 0.50.

| SIMPSON

Strong-Drive SDHR Combo-Head Screw
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[SIMPSON
Mass Timber/Cross-Laminated Timber Fastening StrongTie

Strong-Drive’
SDHR COMBO-HEAD Screw (cont.)

SDHR COMBO HEAD Screw — Allowable Head
Pullover Design Values
Reference Pullover Design Value (Ibf)

Fastener Designation > 16 ga. (54 mil)
SDHR27400
500
SDHR27614
SDHR31400
570
SDHR31614
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SDHR COMBO-HEAD Screw Spacing Requirements

Edge Distance Pergz:::zrlar % 1 :Z
End Distance Perg::;::"ar % 2
Spacing Between Fasteners in a Row Pergz:;:;ular % j
Spacing Between Rows of Fasteners Perg:::l:z:nar % 3
Spacing Between Staggered Rows Perpendicular or Parallel @ 1%

1.For SDHR27 screws subject to axial loading only, use the following minimum dimensions: end distance = 4,
edge distance = 1%", spacing parallel to grain = 27", spacing perpendicular to grain = 2",
2.For SDHR31 screws subject to axial loading only, use the following minimum dimensions: end distance= 4%'",
edge distance = 2", spacing parallel to grain = 3%", spacing perpendicular to grain = 2%".
3. Minimum steel edge distance, end distances and spacing of the screws shall be determined in accordance with AISC 360.

Min. spacing for loading

Min. end distance 2) parallel to grain (4)
Min. spacing for loadin:
perpendicular to grain
Min. edge
~— distance D
Load Parallel to Grain y i
A
Load ™
Perpendicular Min. <
’ to Grain stagger @ e Min.
stagger 7)
< Y
H A : Min. spacing for loading
Direction of Grain varallel {0 grain (5
or
Min. spacing for loading
perpendicular to grain 3

SDHR Screw Spacing Requirements
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Mass Timber/Cross-Laminated Timber Fastening StrongTie

Strong-Drive’
SDCF TIMBER-CF Screw

The SDCF Timber-CF screws are self-tapping screws and are designed to be installed without predrilling.
The screws have yellow zinc coating and are designed for general interior, dry-service applications.

For more information, see p. 96, C-F-2023 Fastening Systems catalog

Strong-Drive SDCF TIMBER-CF Screw

SDCF TIMBER-CF Screw — Allowable Lateral Design Values for Single Shear
Wood-to-Wood Connections
Reference Allowable Lateral Design Value, Z (Ibf)

Fastener Side Member Thickness (in.)

Designation

SDCF22434 325 — — — — — — —
SDCF22512 325 325 = = = = = =
SDCF22614 325 325 325 — — — — —
SDCF22700 325 325 325 325 = = = =
SDCF22858 325 325 325 325 325 — — —
SDCF221014 325 325 325 325 325 = = =
SDCF221134 325 325 325 325 325 325 325 —
SDCF221334 325 325 325 325 325 325 325 325
SDCF27400 325 — — — — — — —
SDCF27614 325 400 400 = = = = =
SDCF27778 325 400 400 400 — — — —
SDCF27912 325 400 400 400 400 = = =
SDCF271100 325 400 400 400 400 400 400 —
SDCF271958 325 400 400 400 400 400 400 400
SDCF272358 325 400 400 400 400 400 400 400

0.50 < SG

SDCF22434 425 — — — — — — _

SDCF22512 425 425 = = = = = =
SDCF22614 425 425 425 — — — — —
SDCF22700 425 425 425 550 = = = =
SDCF22858 425 425 425 550 550 — — —
SDCF221014 425 425 425 550 550 = = =
SDCF221134 425 425 425 550 550 550 550 —
SDCF221334 425 425 425 550 550 550 550 550
SDCF27400 425 — — — — — — —
SDCF27614 425 650 650 = = = = =
SDCF27778 425 650 650 650 — — — —
SDCF27912 425 650 650 650 650 = = =
SDCF271100 425 650 650 650 650 650 650 —
SDCF271958 425 650 650 650 650 650 650 650
SDCF272358 425 650 650 650 650 650 650 650

1. The main member and side members must be sawn lumber, glulam, or CLT with an assigned specific gravity (SG) as shown in the table above or an engineered wood
product with a minimum grade of 1.3E and equivalent SG of at least 0.50.

2. Tabulated reference allowable lateral design values (Z) must be multiplied by all applicable adjustment factors, including the load duration factor, Cp, from the NDS as
referenced in the IBC or IRC.

3. Screws must be installed into the face or side grain of the wood main member with the screw axis at a 90-degree angle to the wood surface.
4. Minimum fastener penetration must be equal to the screw length less the thickness of the wood side member.
5. Tabulated reference lateral design values apply to combinations of parallel- and perpendicular-to-grain loading.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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[SIMPSON
Mass Timber/Cross-Laminated Timber Fastening StrongTie

Strong-Drive’
SDCF TIMBER-CF Screw (cont.)

SDCF TIMBER-CF Screw — Allowable Withdrawal Design Values

Minimum Embedded | Reference Allowable Lateral Design Value, W

()]
=
c
Q
et
[72]
@©
L
T
o
O
Fastener Designation SCFG"(‘;anngth Thfe‘fl(?nL)ength Thread Length (Ibffin.) E
3 - (in.) 0.42 < SG < 0.50 ()
SDCF22434 4.72 4.29 3
c
SDCF22512 5.51 5.08 'gv
L
SDCF22614 6.3 5.87 g
SDCF22700 7.09 6.65 ©
3 200 265 e
SDCF22858 8.66 8.23 S
SDCF221014 10.24 9.8 S
SDCF221134 11.81 11.38
SDCF221334 13.78 13.35
SDCF27400 3.94 3.66
SDCF27614 6.3 6.02
SDCF27778 7.87 7.6
SDCF27912 9.45 9.17 3 200 265
SDCF271100 11.02 10.75
SDCF271958 19.69 19.41
SDCF272358 23.62 23.35

1. The tabulated reference allowable withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain or face
grain of the main member. Thread penetration is the portion of the threaded length held in the main member, including the screw point.

2. The tabulated reference withdrawal design value, W, is given for a load duration of Cp=1.0 and must be multiplied by all applicable
adjustment factors from the NDS as referenced in the IBC or IRC.

3. Wood main members must have an assigned specific gravity (SG) as indicated in the table above or for engineered wood products,
a minimum grade of 1.3E and equivalent SG of 0.50.

4. Reference allowable withdrawal values are for screws installed normal to the side grain of the wood members.

SDCF22 Withdrawal from CLT at YO0) e A Y(90°)

45° to the Y Surface 450

Withdrawal resistances from SPF and R A )
DF CLT were evaluated with the SDCF22 Wl Q ] LY
screws. Withdrawal resistance at 45°

to the Y surface (90°) can be calculated
using the reference withdrawal from the Y % A//
face (90°). The adjustments are the same

for both orientations shown in the figure

where the CLT orientation is based on the Withdrawal at 45° to YX Plane Withdrawal at 45° to YL Plane
grain orientation of the surface laminates

and follows that in ASTM D5456 for SCL.

Mllnlmum erlnbe(.jment length '? 10D, where Figure 1: Withdrawal in the YX and YL orientations for CLT where CLT orientation is
D is the major diameter, 0.315". based on the orientation of the surface laminates.

Specific Reference W (Ib./in.) 45° Reference W at
Gravity (G) at 90° Adjustment 45° (Ib./in.)
0.42<G<0.50 200 0.80 180
050<G 265 0.80 212

Minimum embedment length is 3.15".
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Mass Timber/Cross-Laminated Timber Fastening StrongTie

Strong-Drive’
SDCF TIMBER-CF Screw (cont.)

SDCF TIMBER-CF Screw — Allowable Head Pull-Through Design Values (WH)

Reference Pull-Through Design Value, Wy
(b))

Fastener Designation Side Member Thickness

(in.)
0.42 < SG < 0.50 0.50 < SG

SDCF22434
SDCF22512
SDCF22614
SDCF22700
SDCF22858
SDCF221014
SDCF221134
SDCF221334
SDCF27400
SDCF27614
SDCF27778
SDCF27912 1.5 320 360
SDCF271100
SDCF271958
SDCF272358

15 320 360
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1. The side member must be solid-sawn lumber, glulam or CLT with an assigned specific gravity (SG) as indicated in the table above or
for engineered wood products a minimum grade of 1.3E and equivalent SG of 0.50.

2. Tabulated reference allowable pull-through design values (WH) must be multiplied by all applicable adjustment factors, including the
load duration factor, Cp, from the NDS as referenced in the IBC or IRC.

3. Screws must be installed into the face or side grain of the wood side member with the screw axis at a 90° angle to the wood surface.
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Mass Timber/Cross-Laminated Timber Fastening

Strong-Drive’
SDCF TIMBER-CF Screw (cont.)

SDCF Screws Connection Geometry

Minimum Distance or Spacing

Condition Direction of Load to Grain (in)
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Edge Distance Pergz:;jl:zlular % 1 Zﬁ
End Distance PerE::j:g:Jlar % 2
Spacing Between Fasteners in a Row Perg:::”izrlar % ;1
Spacing Between Rows of Fasteners Perg:?::grlar % i
Spacing Between Staggered Rows Perpendicular or Parallel @ %

—_

.For SDCF22 screws subject to axial loading only, use the following minimum dimensions: end distance = 3",
edge distance = 1%", spacing parallel to grain = 2%", spacing perpendicular to grain = 1%".

2.For SDCF27 screws subject to axial loading only, use the following minimum dimensions: end distance = 4",
edge distance = 1%", spacing parallel to grain = 27", spacing perpendicular to grain = 2".

Min. spacing for loading

Min. end distance ) parallel to grain @)
Min. spacing for loading
perpendicular to grain (&)
Min. edge
—— distance
Load Parallel to Grain @ v 7y
A
Load >
Perpendicular Min. <
to Grain stagger @ 8 Min.
stagger (7)
ﬁ Y
Direction of Grain Min. spacing for loading
parallel to grain §)
or
Min. spacing for loading
perpendicular to grain 3

SDCF Screw Spacing Requirements

Compression Reinforcement

Strong-Drive SDCF TIMBER-CF Screws used for Compression Reinforcement Perpendicular to

Grain in Glued-Laminated Timber (Glulam), Cross-Laminated Timber (CLT), and Heavy Timbers
Reinforcement perpendicular to grain may be needed in mass timber construction when large concentrated loads must be resisted
or when there is a design need to minimize bearing area. Simpson Strong-Tie has evaluated the use of fully-threaded screws for
the purpose of mechanical reinforcement perpendicular to the grain in glulam, CLT, and heavy timber. It has been shown that
SDCF Timber-CF fully-threaded screws (SDCF22 and SDCF27) can be used for compression
reinforcement perpendicular to grain.

The design practice for reinforcement perpendicular to grain using self-tapping, fully-threaded
screws was developed in Europe for use with the Eurocode, which is a version of limit states design.
Since the design practice was published, the method has been recited in many European Technical
Assessments for European screw manufacturers and is being used by European engineers.

See TEB-F-SDCFCOMP for complete details and examples of the design practice that is
compatible with the NDS and allowable stress methodology.

Also note, Installation Torque and Tools for Simpson Strong-Tie Strong Drive SDCF TIMBER-CF
Screws and SDCP TIMBER-CP Screws (8 mm diameter).

Simpson Strong-Tie evaluated the the alowable installation torque and the effect of driver tools on
the SDCF Timber-CF and SDCP TIMBER-CP screws and the connections. For specifics on testing,
limitations, and installation torques, see engineering letter L-F-MTINSTALL22.
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Mass Timber/Cross-Laminated Timber Fastening StrongTie

Strong-Drive’
SDCF TIMBER-CF and SDCP TIMBER CP Seating Torque

for Wood-to-Wood and Steel-to-Wood Connections

The SDCF22 and SDCP22 screws are used for wood-to-wood and steel-to-wood connections. The tightness (expressed by
seating torque) and the effects of installation tool (drill motor and impact driver) were evaluated.

For the purposes of this discussion, the seating torque is the torsional load on the screw when the screw is driven tight to the side
member. Seating torque is directly related to clamping force and tension force in the screw. When driven “tight,” the screw head is
countersunk for wood side members (top of head is flush with surface of side member). In a steel-to-wood connection, the steel
member is the side member of the connection. It is predrilled and has a countersunk surface to receive the screw head in bearing
when the head is driven into contact with the steel side member. For SDCF22 screws, allowable seating torque is controlled by
allowable withdrawal or allowable screw tensile strength depending on wood specific gravity and screw length. Allowable seating
torque is controlled by the allowable steel tensile strength for SDCF22 screws that are 10%" and longer. For all SDCP22 screws,
allowable seating torque is controlled by allowable withdrawal resistance. For softwood side members, the heads of the SDCF22
and SDCP22 should be countersunk so that the top of the head is flush to the surface of the side member. However, when driving
to a steel side member, seating torques should be limited as shown in Table 1.

For more information, see p. 96 (SDCF) and p. 98 (SDCP), C-F-2023 Fastening Systems catalog
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49" —13%" >
Strong-Drive SDCF TIMBER-CF Screw

£ A A A A B Y e e Wi

SSENRRREER R
4%" - 119"
Strong-Drive SDCP TIMBER-CP Screw

\

Recommended Seating Torque (Ib.-in.) for SDCF22 and
SDCF22 Screws Driven to Steel Side Members

Screw Length Recommended Seating Torques (Ib.-in.)

(in.) 0.42 <G <0.50
SDCF22434 4% 95 125
SDCF22512 5 110 145
SDCF22614 614 130 170
SDCF22700 7 150 190
SDCF22858 8% 180 220
SDCF221014 and longer 10% 220 220
SDCP22434 and longer 4 % and longer 70 75

1. For recommended seating torques for SDCF27, SDCP27, SDHR27, and SDHR31, see L-F-MTINSTALL22.

The effects of installation tools were evaluated by installing SDCF22 and SDCP22 screws in wood-to-wood and steel-to-wood
connections with either a drill motor or an impact driver tool. The properties evaluated were withdrawal resistance, seating torque,
and tensile strength of the screws. The testing used wood that was air-dry (moisture content approximately 10%) and the species
combinations used for testing were spruce-pine-fir and Douglas fir—larch. The impact driver tool had a hammer frequency of
0-8,600 impacts per minute. Screws were driven at the maximum clutch settings on the tools.

Testing showed that the withdrawal resistance of the connection and the tensile strength of the screws were not affected by the
driver tool. When using the impact driver tool to drive screws for wood-to-wood connections, caution must be exercised to prevent
countersinking deeper than the top of head being flush to the wood side member surface. For steel-to-wood connections, the
impact driver tool can seat the screw at a seating torque that exceeds the allowable seating torque for screws shorter than 8%",
and this can strip the wood thread path and damage withdrawal resistance of the screw. As a result, the impact driver tools should
have a clutch setting that is calibrated so that allowable seating torque is not exceeded.

In summary, SDCF22 and SDCP22 screws up to 10%" can be driven to the allowable seating torques with either drill motors

or impact driver tools in air-dry wood materials. The use of impact driver tools for wood-to-wood connections requires special
attention to prevent overdriving, and for steel-to-wood connections, caution is needed to prevent exceeding the allowable seating
torque. For SDCF22 and SDCP22 screws longer than 10%", a drill motor should be used for installation.
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Mass Timber/Cross-Laminated Timber Fastening

Structural Screw Applications

Simpson Strong-Tie evaluated the following screws for use in cross-laminated timber (CLT) butt-joint
and half-lap diaphragm connections:

e Strong-Drive® SDWC TRUSS Screw (SDWC15600, see p. 103, C-F-2023 Fastening Systems catalog)

e Strong-Drive SDWS TIMBER Screw (Exterior Grade — SDWS22400DB and SDWS22600DB, see p. 59, C-F-2023 Fastening Systems catalog)
e Strong-Drive SDWS TIMBER Screw (Interior Grade — SDWS19600, see p. 102, C-F-2023 Fastening Systems catalog)

e Strong-Drive SDWV SOLE-TO-RIM Screw (SDWV13400, see p. 107, C-F-2023 Fastening Systems catalog)

4",6" or 8" o.c.
screw spacing
(note that screw
end distance is
2" min. for all
screw spacings)

Half of
panel
depth

S

312" max.
(the standard
maximum half-lap
dimension for US
and Canadian CLT
manufacturers)

134" max. edge distance

Typical Half-Lap Installation S(g(‘gﬁgrz
with SDWV13400Z Screws in Three-Ply CLT Panel grade)

(SDWS22400D8B in three ply, and SDWS 19600
in five ply or seven ply similar)

o103
35°-40° angle

4" 6" or 8" 0.c. screw spacing
(Note that screw end distance is
2" min. for all screw spacings)

Sink screws no more
than 4" into panel

Verify that installation
procedure ensures that
tip of screw does not
protrude from the panel

Offset screws on opposite panel at half
of the specified screw spacing

Typical Butt-Joint SDWC15600 Installation with Three-Ply CLT

(interior

Simpson Strong-Tie® Fastening Systems Technical Guide m
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Simpson Strong-Tie® Fastening Systems Technical Guide

Mass Timber/Cross-Laminated Timber Fastening

SDWC Truss Screw, SDWS22 Timber Screw, SDWS19 Timber Screw —

Allowable Shear Loads for CLT Diaphragm Butt and Half-Lap Joints

e Allowable ear Load
odel No

Diaphrag b
eng pacing
0 ayup

| SIMPSON

146

DFL/SP P
4 1,440 1,440
Butt joint Three ply SDW((Q)%OO 6 960 960 0077
8 720 720
4 1,035 780
SDW%MOO 6 690 520 0.048
8 520 390
Three ply
4 555 480
SDW\(/;)3400 6 370 320 0.028
8 280 240
Half-lap
4 930 840
SDW%)%OO 6 620 560 0.047
8 465 420
Five ply
4 795 795
sow?g)gaoo 5 530 530 0.043
8 400 400

1. Allowable shear loads are shown for wood load duration Cp = 1.0; duration of load may be increased as permitted
by the local building code up to Cp = 1.6.

2. For butt joints with the SDWC Truss screws, the allowable load is for a pair of screws spaced as indicated.

3. CLT laminate thickness assumed to be 1%".

4. DFL: Douglas fir-larch; SP: southern pine; SPF: spruce-pine-fir; HF: hem-fir. Allowable shear loads for SPF South are to be 0.85 (SPF/HF).

5. Fastener slip en is compatible with calculation for slip in panel-to-panel joints. The en value is allowable shear load per fastener (Ib.)/connection stiffness
(Ib./in.). The SDWS connection stiffness is based on NDS calculation. The en value may be adjusted for loads less than allowable as the product of en
and the ratio of design load to allowable load.

Simpson Strong-Tie has evaluated Strong-Drive SDWS Timber Screws (SDWS22400 and SDWS22600) for use in
cross-laminated timber (CLT) diaphragm single-surface splines. The SDWS Timber screws are evaluated
as an alternate threaded dowel fastener in evaluation report IAPMO UES ER192.

Typical installation is illustrated on the next page. The same number of SDWS Timber screws shall be used to fasten
the spline to both diaphragm panels connected by the spline, and the fasteners shall be similarly spaced in both
diaphragm panels of the spline connection.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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[SIMPSON
Mass Timber/Cross-Laminated Timber Fastening StrongTie

SDWS Timber Screw — Allowable Shear Loads for 1" Wood Structural Panel
Surface Spline in a CLT Diaphragm

DFL/SP p DFL/SP p

8 560 505 6,700 6,700

Three ply SDW“?E)Z“OO 6 750 670 6,700 6,700
4 1125 1,005 6,700 6,700

8 560 505 6,700 6,700

szxgnplgfy SDW%)ZGOO 6 750 670 6,700 6,700
4 1,125 1,005 6,700 6,700
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1. Allowable loads have been increased for wind or seismic loading with no further increase allowed: reduce where other loads govern.
2. Applicable adjustments shall be applied following the ANSI/AWC NDS-15 or NDS-18.
3. Tabulated values are applicable for splines in the major and minor strength directions.
4. For SDWS solutions, use 1%" APA rated Sturd-I-Floor wood structural panel surface splines.
5. Screws: 4" SDWS = model SDWS22400DB; 6" SDWS = model SDWS22600DB.
6. CLT panel minimum thickness is: 3 ply = 4.125"; 5 ply = 6.875"; 7 ply = 9.625".
7. The component of diaphragm deflection due to fastener slip at panel-to-panel joints is calculated as,
o = Cle,
where,
C=(1/P+1/P,)/2
P, = Length of individual CLT panel (ft.)
P,, = Width of individual CLT panel (ft.)
L = Overall length of diaphragm (ft.)
e, = Force per fastener [Ib.]/Slip modulus [Ib./in.]
(Reference — Applied Technology Council. 1981. Guidelines for the Design of Horizontal Wood Diaphragms. Redwood City, CA.)
For additional information on slip modulus, see:
1. American Wood Council. 2018. ANSI/AWC National Design Specification for Wood Construction, NDS®, Section 11.3.6. AWC, Leesburg, VA.
2. Zhan, J.J.1991. Design Equation for Multiple-Fastener Wood Connections. US Forest Service, Forest Products Laboratory, Madison, WI.

115" + Y4" spline 1" + V4" spline

edge distance —l Tedge distance

s(czr)e\?vg\;\isszpzai?r?g 6" x 48" plywood spline ‘
shown in the table T* © (-]
r 1%" X typ.
- 71 L P °

5

iz 7

I
!
|
!

> 3-plyCLT 8 ; %
|
|
I

©
15" 17"
& ©| o
Figure 1: Typical elevation —
Single-surface spline with three-ply CLT panels, /w

1" spline (plywood shown, 6" width) and X = on-center spacing
4" SDWS TIMBER screws (SDWS22400DB).
Figure 2: Fastener layout plan —
Fastener end distance in the spline
shall be 1.5+0.25", and fastener edge
distance in the spline shall be 1.5+ 0.25".
The nominal fastener spacing is “X”.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Fastening for Decks

Alternate Fasteners for Connection Details
in AWC DCAG with Simpson Strong-Tie
Strong-Drive” Screws

The American Wood Council (AWC) publication, Prescriptive Residential Wood Deck Construction Guide
(DCAB-2018), which is based on the 2015 International Residential Code, provides prescriptive deck
construction details and requirements for decks built for one- and two-family dwellings.

The details given here are for fastener connections for beam-to-post, diagonal bracing, and sistered-stair
stringer connections that have been designed and analyzed for use as alternates to those included in DCAB
subject to approval by the local building department. Wet service was included in the analysis. For more
information, refer to technical bulletin T-C-DCABDECK21.

Beam-to-Post Connection

DCAB Figure 8A details the attachment of a beam to a notched post, with two %2"-diameter through bolts
with washers as the connection to resist uplift and lateral displacement.

Simpson Strong-Tie tested beam-to-notched post assemblies fastened with Strong-Drive Timber

screws (SDWS22500DB), Timber-Hex HDG screws (SDWH27400G), and Timber stainless-steel screws
(SDWS27500SS) and compared the lateral capacities to the prescriptive bolted connection. The table lists
the respective quantities for each Strong-Drive screw type that are equivalent to the two 2"-diameter through
bolts that are shown in DCAB Figure 8A. Figures 1 through 4 show the screw fastening patterns at spliced
and nonspliced connections.

Strong-Drive Screws Equivalent to DCAG Figure 8A
Prescribed Through Bolts

Quantity Required
ng)th Model No. - -
5 SDWS22500DB 6/ Figure 1 3/ Figure 2
4 SDWH27400G 6/ Figure 1 3/ Figure 2
5 SDWS27500SS 8/ Figure 3 4/ Figure 4

1. Material: Hem-Fir minimum.

2. Post Size: If the post size is larger than 6x6 (nominal), substitute longer screw lengths to achieve the same
penetration into the post and beam.

3. SDWH27400G: Only applies to a 3x beam.

CL
|
T
| jEQE o
el 1%
- XN o
- x x < 5%" min. EO:F 5%" min.
p| e | -
‘ L1
\ 3x, dxor |
! /.6x6 min. post (2) 2x beam
SDWS22500DB
or SDWH27400G /

L*S‘/z" min.

Front View

/\,

‘% 5%" min—

Side View

Figure 1: Beam-to-Notched-Post Fastened with SDWS22500DB or SDWH27400G Screws (Spliced)
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B
Fastening for Decks StrongTie

Alternate Fasteners for Connection Details
in AWC DCAG with Simpson Strong-Tie
Strong-Drive” Screws (cont.)

EQ EQ

l«S‘/z/“\/min.»l kS‘/}min.A

Front View Side View

Figure 2: Beam-to-Notched-Post Fastened with SDWS22500DB or SDWH27400G Screws (Non-Spliced)

1% m%"i* 1
. ) eSS AN | ———
- x < 5%"min. Eggﬁ | 5%" min (7))
f l 7[[41‘1’&»‘?&@ —1 :
v 4 o
L 1/” -
3x,4xor | / s 8
L 6x6 min. post (2) 2x beam H—]
SDWS22500DB /] &
or SDWH27400G
<
i4
(&)
(@)
(]
©
c
©
4
(8)
()
(o]

C‘L
Py 1%
= [
SORCH SO N il
- AV < 5%" min. EQ} ST sy min,
@) &) EQI Nk [
: t
I
| 3x, 4x or 7/ S
! L 6x6 min. post (2) 2x beam
SDWS275008S —— /
|~— 59" min—= =% mi”'”l
Front View Side View
Figure 3: Beam-to-Notched-Post Fastened with SDWS27500SS Screws (Spliced)
1" 1"
Sakinalilia i »
- - " > 5%" min. QY N/ ““g" —
EQY | X 4 5% min.
EQ t B | 1\ *—7
4
/IBXG min. post 3x, 4x or 7/ v
/ (2) 2x beam
SDWS275008S ——
e 5 min e 4%
57 min. L*51/2" min.»‘
Front View Side View

Figure 4: Beam-to-Notched-Post Fastened with SDWS27500SS Screws (Non-Spliced)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Fastening for Decks

Alternate Fasteners for Connection Details
in AWC DCAG with Simpson Strong-Tie
Strong-Drive” Screws (cont.)

Diagonal Brace Connection

DCAG Figure 10 shows the detail of fastening diagonal bracing to the deck post and beam with a
2"-diameter lag screw and washer at each end of the brace.

Simpson Strong-Tie evaluated diagonal bracing with

- 24|

Strong-Drive Timber screws (SDWS22400DB), Timber- 36 min. Beam\ o
Hex HDG screws (SDWH27400G), and Timber stainless- X min.
steel screws (SDWS27400SS). The connection capacity CL{( ******* \f N\ 1
of the Timber screws was compared to the connection SDWS22400DB or :
capacity of prescriptive lag screws with washers. SDWH27400G or |
Based on the test data and engineering analysis, a SDWS274008SS screws |
direct 1:1 substitution with one SDWS22400DB or one installed on the |
SDWH27400G, or one SDWS27400SS can be used centerline of member '
in lieu of prescriptive 2" lag screws with washers. See 2x4 Bracing
Figure 5 for details. j

. . . 6x6 min. Post
Sistered Stair Stringers \\ :
DCAG Figure 28 details the typical stair stringer '
requirements. The typical stair system consists of three :
2x12 cut/notched stringers, which support the minimum -
width of 36" and a stair span length maximum of 6'-0". Figure 5: Diagonal Bracing Connection with
However, when the span is greater than 6'-0" and less SDWS22400DB, SDWH27400G or
than 13'-3", the stair system does not meet the deflection SDWS27400SS Screws

requirements of L/288 (4" deflection). To stiffen the

notched stair stringer, one solution is to sister a solid (uncut/un-notched) 2x12 to the outside of the cut/
notched 2x12 stringers at the ends of the stair treads. The load path is from the tread to the cut stringers and
then to the solid stringers by means of screw fastening.

Simpson Strong-Tie evaluated the sistered-stringer connection, and the recommendation for sistering cut
stringers to solid stringers is to use one row of SDWS22300DB or SDWS27300SS installed at 18" on-center
spacing and staggered as shown in Figure 6.

2x12 min. notched
stair stringer

2x12 min.solid AT T=T—— \
stair stringer\ /
______ 4 18" o.c. (typ.)

Lorem ipsum
SDWS22300DB

______ or

SDWS27300SS

1%

-

||
1

1/2‘

|
17

Y2

Figure 6: Solid Stair Stringer-to-Cut Stringer Connection with SDWS22300DB or SDWS27300SS Screws
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|SIMPSON|
Fastening for Decks StrongTie

Deck-Drive’
DWP WOOD SS Screw

High- to Severe-Exposure Wood Decking Applications

The #10 Deck-Drive DWP Wood SS flat-head screws are deck fasteners that have been tested in
accordance with ICC-ES Acceptance Criteria AC233 and are load rated for withdrawal resistance. These
screws are a great solution for exterior connections where they will be exposed to high or severe corrosion.

For more information, see p. 72, C-F-2023 Fastening Systems catalog
See pp. 49-50 for allowable shear and withdrawal for #12 and #14 Strong-Drive® DWP WOOD SS screws.

DWP WOOD SS Screw — Allowable Withdrawal and Pull-Through Loads

Allowable ererence drawa P ouah fo
ead fa aemehe
ode ead Dia e D a b b
eng eng
0 ensio
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: DFL/SP ; DFL/SP ;
T10200WP
#10X2 | o10500Wp 1.50
T10250WP
#10X2% | oqoomwp 2.00
0.34 480 130 100 140 110
T10300WP
#10X3 | 10300Wp 2.16
T10350WP
#10X3% | oiommowp 2.49

1. The tabulated allowable screw tension value is the tensile strength of the steel screw and may not be multiplied
by any adjustment factors.

2. The tabulated reference withdrawal design value, W, is in pounds per inch of the thread penetration into the
side grain of the main member.

3. The tabulated reference pull-through design value, WH, is the allowable load for the fastener head pull-through for
a minimum 17" thick side member.

4. Tabulated reference withdrawal and pull-through design values, W and P, are shown at a load duration factor, Cp = 1.0
and a wet service factor, Cv = 1.0. Loads may be increased for load duration per the building code up to a Cp = 1.6.
Tabulated values must be multiplied by all applicable adjustment factors from the NDS as referenced in the IBC or IRC.

5. Embedded thread length is that portion held in the main member including the screw tip.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Fastening for Decks

Deck-Drive
DSV WOOD Screw

Multipurpose deck and other wood-to-wood applications

Simpson Strong-Tie #10 Deck-Drive DSV wood screws are designed for preservative-treated decking
applications and can also be used for general framing and construction with wood and engineered wood
products. Quik Guard® coating on the DSV screws provides corrosion resistance for exterior and certain
preservative-treated wood applications. The DSV screws have a 6-lobe drive with flat head and do not

require predrilling for softer woods. The screws have been tested and evaluated in accordance with ICC-ES
Acceptance Criteria AC233 (Acceptance Criteria for Dowel-type Threaded Fasteners Used in Wood), and are
load rated for shear, pull-through and withdrawal resistance. The tables below provide load information for the
DSV screws.

For more information, see p. 76, C-F-2023 Fastening Systems catalog

on _ g

\

SPF/HF Reference Allowable Shear Load
Thread Ib.

L‘zi':lg)t“ Side Member Thickness (in.) Side Member Thickness (in.)
' 15 2.0 25 3.0
#HO0X2% |  DSV212 150 106 — — — 83 - - —
#0x3 DSV3 150 173 9 — — 131 80 — —
#0x3% |  DSV312 2.00 173 173 9 — 131 131 80 —
#0x4 DSV4 2,50 173 173 173 9 131 131 131 80

1. Allowable loads are based on full penetration into the main member. Full penetration is the screw length minus the side member thickness.

2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per the building
code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per the NDS. For DSV in-service
moisture content greater than 19%, use Cum = 0.62.

3. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.

4. Loads are based on tests of connections made with same species as main and side members. For connections with mixed species,
use the loads for the species with the lower specific gravity.

5. Engineered wood must have a minimum modulus of elasticity grade of 0.80E and a minimum equivalent specific gravity of at least
0.50 to use the DFL/SP values, or 0.42 to use the SPF/HF values.
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B
Fastening for Decks StrongTie

Deck-Drive’
DSV WOOD Screw (cont.)

DSV WOOD Screw — Allowable Withdrawal and Pull-Through Loads

e Allowable R Allowable

Rafarence P
arawad arawad Oud
ead
eng eng

DFL/SP P DFL/SP P DFL/SP P
#10x2 DSv2 1.25 150 115
#10x 2% DSV212 1.50 180 140
#10x3 DSV3 1.50 121 94 180 140 174 154
#10x 3% DSV312 2.00 240 190
#10x4 DSv4 2.50 300 235

1. The tabulated Reference Allowable Withdrawal design value, W, is in pounds per inch of the thread penetration into the side grain of
the main member.

2. The tabulated Reference Maximum Withdrawal design value, Wmax, is in pounds where the entire thread length is embedded into the
side grain of the main member.

3. Reference withdrawal design values, W and Wmax, are shown at Cp = 1.0. Loads may be increased for load duration per the building
code up to Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors from the NDS. For DSV in-service
moisture content greater than 19%, use Cp = 0.70.

4. Embedded thread length is that portion of the end threads in the main member, including the screw tip.

5. Reference Pull-Through, WH, values are based on pull-through of a 12"-thick side member, and Cp = 1.0.

6. Engineered wood must have a minimum modulus of elasticity grade of 1.55E and a minimum equivalent specific of at least 0.50 to
use the DFL/SP values, or 0.42 to use the SPF/HF values.
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Connection Geometry

Minimum
- Distance or Reduction
Condition Spacing Factor
(in.)
) Perpendicular to grain loading Y 0.91
Edge Distance
ge bl Parallel to grain loading Y2 1.00
) Perpendicular to grain loading 4 0.91
End Distance
Parallel to grain loading 4 1.00
) ) Perpendicular to grain loading 2 0.75
Spacing Between Fasteners in a Ro
pacing I W Parallel to grain loading 2 1.00
Non-staggered row 1 0.75
Perpendicular to grain loading %
) Staggered rows 1 1.00
Spacing Between Row
Parallel to grain loadin Non-staggered row ! 088
g 9 Staggered rows 1 1.00

1. Edge distances, end distances, and spacing of the screws must be sufficient to prevent splitting of the wood, or as required by this
table, or when applicable as recommended by the structural composite lumber manufacturer, whichever is the most restrictive.
2. Allowable shear loads shall be multiplied by the applicable tabulated reduction factors when used in the corresponding geometry.
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Fastening for Decks StrongTie

Deck:Drive"
DCU COMPOSITE Screw

Uplift Performance
For more information, see pp. 90-91, C-F-2023 Fastening Systems catalog

The table below shows allowable uplift loads for Simpson Strong-Tie Deck-Drive DCU Composite screws
(#10 dia. x 2%4" length, model no. DCU234) when they are used to attach non-wood deck boards to framing
in face screw installations.

In an uplift scenario, there are two relevant modes of failure for screw connections in deck boards: screw
pull-through of the deck board and screw withdrawal from the framing member. Pull-through testing was
performed using 1" nominal thickness PVC and 1" and 2" nominal thickness Composite and High-Density
Polyethylene (HDPE) decking products. The tests included conditions where the DCU composite screws
were installed both flush to the surface and countersunk for the use of the Deck-Drive DCU screw plug
solution, as shown in the figures below. Withdrawal testing was performed with the DCU screw embedded
1%" in southern pine lumber. The resulting allowable loads using a factor of safety of 5 are provided in

the table below.
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Net Thickness Deck Board Net Thickness Deck Board
Framing Member Framing Member

Flush Installation of Countersunk Installation

DCU Composite Screw of DCU Composite Screw

DCU COMPOSITE Screw — Allowable Uplift for PVC, Composite, and
HDPE Deck Boards Fastened to Southern Pine Framing

cotrn | oy | TR Moo
1"PVC 1.000 101
1" Composite 1.000 148
Flush Installation 1" HDPE 1.000 93
2" Composite 1.375 260
2" HDPE 1.375 191
1" PVC 0.725 77
1"Composite 0.725 128
Countersunk 1" HDPE 0.725 77
2" Composite 1.100 235
2" HDPE 1.100 150

1. Allowable uplift is limited by fastener pull-through value, which is the lessor of fastener pull-through and withdrawal.
No other properties of the deck materials or deck construction are considered.
2. Withdrawal property is based on duration of load of Cp = 1.6 and wet service factor of Cy = 0.7.
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|SIMPSON|
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

For more information, see p. 59, C-F-2023 Fastening Systems catalog
SDWS Timber Screw — 2021 and 2018 IRC Compliant 0-75'1 % %
Spacing for a Sawn Lumber Deck Ledger-to-Rim Board -—

: Nominal Rim Board
Loading | Ledger | Length Model Material and

Condition Size (in.) No.

(in.) Minimum Size
- (/2]
1"058 14 10 8 7 6 5 5 =
1L ._g
40 psf Live 118" 0SB ©
2X 4 SDWS22400DB
10 psf Dead 1%6" LVL 16 12 10 8 7 6 5 g
194" LSL &
2x SP, DFL — 2x SPF, HF 22 16 13 Ik 9 8 7 <
1" 0SB i4
10 7 6 0 4 4 —
1" WL 8
60 psf Live 1" 0SB a
2X 4 SDWS22400DB
10 psf Dead 1%6" LVL 12 9 7 6 5 4 4 o]
1V4" LSL %
2x SP, DFL — 2x SPF, HF 15 12 9 8 7 6 5 >
1" 0SB
: 15 12 9 8 7 6 5 o
1" LVL a
40 psf Live 1%" 0SB
2) 2x 5 SDWS22500DB
10 psfDead | @ 196" LVL 16 12 10 8 7 6 5
1V4" LSL
2x SP, DFL — 2x SPF, HF 16 12 10 8 7 6 5
1" 0SB
11 8 7 6 ) 4 4
1" LVL
60 psf Live 1" 0SB
2) 2x ) SDWS22500DB
10 psf Dead | @ 1% LVL 12 9 7 6 5 4 4
1V4" LSL
2x SP, DFL — 2x SPF, HF 12 9 7 6 5 4 4
1. SDWS screw spacing values are equivalent to 2021/2018 IRC Table 5. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger or rim
R507.9.1.3(1) and 2015 IRC Table R507.2. The table also provides SDWS board with 3" minimum and 6" maximum vertical distance between fasteners
screw spacing for a wide range of materials commonly used for rim board, and with horizontal on-center spacing per the table. End screws shall be located 6"
an alternate loading condition as required by some jurisdictions. from the end and at 1.5" to 2" from the bottom of the ledger. For screws located
2. Sawn lumber rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or southern at least 2" but less than 6" from the end, use 50% of the load per screw and
pine species. Ledger shall be hem-fir, Douglas fir-larch, or southern pine species. 50% of the table spacing between the end screw and the adjacent screw, and
3. Fastener spacings are based on the lesser of single fastener ICC-ES AC233 for screws located between 2" and 4" from the end, predrill using a %z2" drill bit.
testing of the Strong-Drive SDWS Timber screw with a safety factor of 5.0 6. Structural sheathing between the ledger and rim board shall be a maximum
or ICC-ES AC13 assembly testing with a factor of safety of 5.0. Spacing of %" thick and fastened per code.
includes NDS wet service factor adjustment. 7.See p. 160 for ledger-to-rim attachment with 12" gap.
4. Multiple ledger plies shall be fastened together per code independent of 8. Visit strongtie.com/drawings and search for SD1-L for additional ledger
the SDWS screws. fastening detail sheets and load tables in DWG, PDF or DXF format.
Wood structural
Exterior cladding, panel sheathing
flashing and other 2" max. thickness Ledger fastener spacing may be
fasteners not shown fastened per code offset up to 3" to avoid interference
for clarity Rim board 1" t0 2" from with joist attachment
per table £ top of ledger and rim board
SDWS Timber screws T7© ® —
[ 3" minimum

staggered vertically; vertical spacing
spaced in accordance v . 4
with table 6" maximum

\
ox deck I ‘ 112" t0 2" from
X bottom of ledger
ledger shown 6" from On-centre spacing of and rim bogrd
(double 2x end of ledger SDWS Timber screws
ledger similar)

Ledger-to-Rim Board Assembly SDWS Timber Screw Spacing Detail for Ledgers
(wood-framed lower floor acceptable,concrete wall shown for

illustration purposes; other fasteners not shown for clarity) 157
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Deck Construction — Ledgers StrongTie

Strong-Drive’
SDWS TIMBER SS Screw

Structural Wood and Engineered Wood Connections including Docks, Piers, Boardwalks and Ledgers

Deisgned to provide an easy-to-install, low-torque driving, high-strength, severe-corrosion resistant alternative
to through-bolting, traditional lags and spikes. The Strong-Drive SDWS Timber SS screw is a premium solution
for heavy-duty structural applications. Type 316 stainless steel provides severe-corrosion resistance, making
SDWS TIMBER SS screws suitable for exterior and preservative-treated wood applications. For installation
geometries, please refer to the previous page.

For more information, see p. 60, C-F-2023 Fastening Systems catalog
0.65'1

SDWS TIMBER SS Screw — 2021 and 2018 IRC
Compliant Spacing for a Sawn Lumber Deck Ledger-to-Rim Board
Band Joist

Material
and Size

Nominal
Ledger Length
Size (in.)

Loading

Condition

1" 0SB
TV
19" 0SB
196" VL
ADpstLive | o, 4 | SDWS27400SS 194" 0SB
10 psf Dead L 18 14 11 9 8 7 6

17" LSL
19" VL
2x SP, DFL, SPF. HF 18 1 11 9 8 7 6
1" 0SB
TV
194" 0SB
198" VL
B0 pstLive | o, 4 | SDWS27400SS 174" 0SB
10 psf Dead L 13 10 8 7 6 5 4
174" LSL
19 VL
24 SP, DFL, SPF. HF 13 10 8 7 6 5 4
1" 0SB
e 15 12 9 8 7 6 5
19" 0SB
196" VL
@2 | 5 | sows2750088 17" 0SB
195" WL
17" LSL
19" VL
2x SP, DFL, SPF. HF 15 12 9 8 7 6 5
1058
TV
194" 0SB
198" VL
@2 | 5 | sows275008s 194" 0B
195" VL
174" LSL
19" VL
24 SP, DFL, SPF. HF 11 8 7 6 5 4 4

1. SDWS27SS screw spacing values are equivalent to 2021/2018 IRC 4. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger
Table R507.9.1.3(1) and 2015 IRC Table R507.2. The table also provides or rim board with 3" minimum and 6" maximum vertical distance between
SDWS27SS screw spacing for a wider range of materials commonly used for fasteners with horizontal on-center spacing per the table. End screws shall
rim board, and an alternate loading condition as required by some jurisdictions. be located 6" from the end and at 1.5" to 2" from the bottom of the ledger.

2. Solid-sawn rim board shall be spruce-pine-fir, hem-fir, Douglas fir—larch, For screws located at least 2" but less than 6" from the end, use 50% of the
or southern pine species. Ledger shall be hem-fir, Douglas fir-larch, or load per screw and 50% of the table spacing between the end screw and
southern pine species. the adjacent screw, and for screws located between 2" and 4" from the end,

3. Fastener spacings are based on the lesser of single fastener ICC-ES AC233 predrill using a %" drill bit.
testing of the Strong-Drive SDWS27SS screw with a safety factor of 5.0 5. Structural sheathing between the ledger and rim board shall be a maximum
or ICC-ES AC13 assembly testing with a factor of safety of 5.0. Spacing of %" thick and fastened per code.
includes NDS wet service factor adjustment.

40 psf Live
10 psf Dead

60 psf Live
10 psf Dead

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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|SIMPSON|
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDWH TIMBER-HEX Screw

For more information, see p. 61, C-F-2023 Fastening Systems catalog 0 64'I %

SDWH TIMBER-HEX Screw — 2021 and 2018 IRC
Compliant Spacing for a Sawn Lumber Deck Ledger-to-Rim Board

Nominal Rim Board

Loading Ledger Material and

Condition

Size : Minimum Size 2
9
el
1" 0SB (1]
13 9 8 6 5 Q
1" LVL &
- 1%8" 0SB
Jpstiie | o 4 SDWH19400DB <
pst Lea 196" LVL 18 13 11 9 8 %
194" LSL 8
2x SP, DFL — 2x SPF, HF 15 12 9 8 7 'g
1" 0SB ©
9 7 5) 5) 4 %
1" LVL
a
- 1%8" 0SB
5 psffDL"’ed 2% 4 SDWH19400DB
(s 196" LVL 13 10 8 6 5 5 4
1v4" LSL
2x SP, DFL — 2x SPF, HF 11 8 7 6 5) 4 4
1. SDWH screw spacing values are equivalent to 2021/2018 IRC Table 4. Screws shall be placed 1.5" to 2" from the top and bottom of the
R507.9.1.3(1) and 2015 IRC table R507.2. The table also provides ledger or rim board with 3" minimum and 6" maximum vertical distance
SDWH screw spacing for a wider range of materials commonly used between fasteners with horizontal on-center spacing per the table.
for rim board, and an alternate loading condition as required by some End screws shall be located 6" from the end and at 1.5" to 2" from
jurisdictions. the bottom of the ledger. For screws located at least 2" but less than
2. Solid sawn rim board shall be spruce-pine-fir, hem-fir, Douglas 6" from the end, use 50% of the load per screw and 50% of the table
fir—larch, or southern pine species. Ledger shall be hem-fir, spacing between the end screw and the adjacent screw, and for screws
Douglas fir—larch, or southern pine species. located between 2" and 4" from the end, predrill using a %" drill bit.
3. Fastener spacings are based on the lesser of single fastener ICC-ES 5. Structural sheathing between the ledger and rim board shall be a
AC2383 testing of the Strong-Drive SDWH screw with a safety factor maximum of %" thick and fastened per code.
of 5.0 or ICC-ES AC13 assembly testing with a factor of safety of 5.0. 6. Visit strongtie.com/drawings and search for SD1-L for additional ledger
Spacing includes NDS wet service factor adjustment. fastening detail sheets and load tables in DWG, PDF or DXF format.
Wood structural
Exterior cladding, E}anel shee;]thi Eg
flashing and other 2" max. thickness Led )
lger fastener spacing may be
fasteners not shown fastened per code o offset up to 3" to avoid interference
for clarity Rim board 2/2 ft(l) 2" minimum from \ with joist attachment
per table op of ledger and band jois
_Floor SDWH wood screws I ® ® 3" minimum
joist or (— stagger vertically; | vertical
blocking spaced in accordance spacing,
< with table ©) ® 6" maximum
\ - - 1
2" nominal deck I ‘ 1 m|n|mufm from
. bottom of ledger —
. ledger shown 6" from On-center and band j(?ist
0 0 (double 2" end of ledger spacing of
’ : ledger similar) SDWH wood
‘ ‘e SCrews
Ledger-to-Rim Board Assembly SDWH Timber-Hex Screw Spacing Detail

(wood-framed lower floor acceptable,
concrete wall shown for illustration purposes;
other fasteners not shown for clarity)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

Strong-Drive’
SDWH TIMBER-HEX and
SDWS TIMBER Screw (Exterior Grade)

2021 and 2018 IRC Compliant Spacing and Allowable Shear Loads

for Fastening a Sawn Lumber Deck Ledger-to-Rim Board with 2" Gap

Exterior cladding
and flashing not
shown for clarity

Floor
joist or
blocking

Wood structural
panel sheathing
12" max. thickness
fastened per code

Rim board per table
12" stacked washers

SDWS wood screws

per table stagger vertically
space in accordance

with table

4\ 2x nominal deck

ledger per table

2" maximum gap

Ledger fastener spacing may be
offset up to 3" to avoid interference

with joist attachment
172" t0 2" from
top of ledger and rim board
— 1 @ | o
? [ 3" minimum
row spacing,
® ®—+—1 6" maximum
|
“ > 172" o 2" from
" bottom of ledger
6" from On-cgnter and rim board
end of ledger spacing of
SDWS wood

SCrews

Table below lists the allowable shear loads for SDWS Timber screws and SDWH Timber-Hex screws
when attaching a 2x ledger with up to 2" thickness of stacked washers to the listed rim board.

Single-Fastener Allowable Shear Loads for Fastening

a Sawn Lumber Deck Ledger-to-Rim Board with 12" Gap

Nominal

Ledger Size
(in.)

StrongTie

2X

Reference
Rim Board Allowable Loads
4 SDWS22400DB 270
2x SPF, DFL, SP #2

4 SDWH19400DB 260

4 SDWS22400DB 255
1%" LSL

4 SDWH19400DB 245

4 SDWS22400DB 290
134" LVL

4 SDWH19400DB 255

1. Sawn lumber 2x ledger shall have a minimum specific gravity of 0.42 (HF or SPF) and be grade No. 2 or better.

2. Rim board is to be dry lumber (specific gravity at least 0.42) or EWP rim board product (equivalent specific gravity of
at least 0.42 for nails and screws installed in the face orientation).

3. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger or rim board with 3" minimum and 6" maximum
vertical distance between fasteners with horizontal on-center spacing per the table. End screws shall be located 6" from the
end and at 1.5" to 2" from the bottom of the ledger. For screws located at least 2" but less than 6" from the end, use 50%
of the load per screw and 50% of the table spacing between the end screw and the adjacent screw, and for screws located
between 2" and 4" from the end.

4. Wood structural panel sheathing between the ledger and rim board shall be a maximum of %2" thick and fastened per code.

5. Screws shall be tightened such that the washer stack is tightly compressed between the ledger and the rim board.

6. Maximum 2" gap created by stacked hot-dip galvanized or stainless-steel %" Type A plain washers (N-narrow) with
an outside diameter equal to 0.688" and inside diameter equal to 0.344".

7. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration
per the building code up to a Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors
per the NDS, including wet service factor.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

Strong-Drive’
SDWH TIMBER-HEX and
SDWS TIMBER Screw (Exterior Grade) (cont.)

2021 and 2018 IRC Compliant Spacing and Allowable Shear Loads
for Fastening a Sawn Lumber Deck Ledger-to-Rim Board with 2" Gap

Strong-Drive SDWS Timber screws and SDWH Timber-Hex screws are suitable for installing ledgers with up to
%" drainage gap between the ledger and the rim board. These fasteners do not require predrilling and have a
double-barrier coating providing corrosion resistance equivalent to hot-dip galvanization. The gap is formed by
stacking hot-dip galvanized or stainless-steel %" Type A plain washers (0.688" outside diameter, 0.344" inside
diameter) on the shank of the screws between the ledger and the rim board. Weather proofing shall be the
responsibility of the installer. The table below lists the maximum on-center spacing of SDWS Timber screws and
SDWH Timber-Hex screws when attaching a 2x ledger to the listed rim board of various widths with a maximum
%" gap between them.

Loading Condition: 40 PSF Live Load and 10 PSF Dead Load

Maximum Deck Joist Span

Ledger

Nominal R,h";t%?;rld Length
Size (in.) (in.)
(in) Maximum On-Center Spacing of Fasteners
(in.)
ox DFL, 4 SDWS22400DB 15 il 9 7 6 5 5
SP, SPF #2 4 SDWH19400DB 14 1 8 7 6 5 4
4 SDWS22400DB 14 10 8 7 6 5 4
2X 1.125" LSL
4 SDWH19400DB 13 10 8 6 5 5 4
4 SDWS22400DB 16 12 9 8 7 6 5
1.75" LVL
4 SDWH19400DB 14 10 8 7 6 5 4

1. Sawn lumber ledger shall have minimum specific gravity of 0.42 (HF or SPF) and shall be grade No. 2 or better.
Rim board is to be dry lumber (specific gravity at least 0.42) or EWP rim board product (equivalent specific gravity
of at least 0.42 for nails and screws installed in the face orientation).

2. Fastener spacings are based on the lesser of single fastener testing following ICC-ES AC233 or ledger assembly testing
following ICC-ES AC13 using a safety factor of 5.0. Spacing includes NDS wet service factor adjustment.

3. Screws shall be placed 172" to 2" from the top and bottom of the ledger board or rim board, 6" from the end of the ledger
with 3" minimum and 6" maximum between rows. End screws shall be located near the bottom of the ledger. See figure
on the previous page.

4. Wood structural panel sheathing between the ledger and rim board shall be a maximum of 12" thick and fastened per code.

5. Screws shall be tightened such that the washer stacks are tightly compressed between the ledger and the rim board.

6. Maximum 12" gap formed by stacked hot-dip galvanized or stainless-steel %" Type A plain washers (N-narrow) with
a nominal outside diameter of 0.688" and inside diameter of 0.344".

7. The fastener specifications in this table meet the prescriptive deck ledger attachment solutions and loading requirements
per 2021/2018 IRC Table R507.9.1.3(1) and 2015/2012 IRC Table R507.2.

| SIMPSON
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

Strong-Drive’ SD\WH TIMBER-HEX HDG Screw

Deck Ledger-to-Rim Board Applications

For more information, see p. 63, C-F-2023 Fastening Systems catalog

SDWH Timber-Hex HDG Screw — 2021 and 2018 IRC

B

2~

§|.‘-§-W:/:/vl/mw 2

<« 4" -6"—»

0.930'1

Compliant Spacing for a Sawn Lumber Deck Ledger-to-Rim Board

Nominal
Ledger
Size
(in.)

Rim Board
Material and
Minimum Size

1" 0SB
1" LVL
1%" 0SB
1%e" LVL
14" LSL
2x SP, DFL — 2x SPF, HF

Loading

Condition

40 psf Live o 4

10 psf Dead SDWH27400G

Maximum Deck Joist Span

pto6t [ UpoB T [Upto 101 Upto 121t Upto 141 Upto 16 2 Up o To .

Maximum On-Center Spacing of Fasteners (in.)

22 17 13 il 10 8 7

1" 0SB
1" LVL
1%" 0SB
1%6" LVL
14" LSL
2x SP, DFL — 2x SPE HF

60 psf Live ox 4

10 psf Dead SDWH274006G

16 12 10 8 7 6 5

1" 0SB
1" LVL
1%" 0SB
1%e" LVL
14" LSL
2x SP, DFL — 2x SPF, HF

40 psf Live

10 psf Dead SDWH27600G

25 19 15 13 11 9 8

1" 0SB
1" LVL
1%" 0SB
1%e" LVL
14" LSL
2x SP, DFL — 2x SPE HF

60 psf Live
10 psf Dead

(2) 2x 6 SDWH276006G

18 14 1 9 8 7 6

1. SDWH27G screw spacing values are equivalent to 2021/2018 IRC Table
R507.9.1.3(1) and 2015 IRC Table R507.2. The table also provides SDWH27G
screw spacing for a wide range of materials commonly used for rim board, and
an alternate loading condition as required by some jurisdictions.

2. Sawn lumber rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch,
or southern pine species. Ledger shall be hem-fir, Douglas fir-larch, or
southern pine species.

3. Fastener spacings are based on the lesser of single fastener ICC-ES AC233
testing of the Strong-Drive SDWH27G screw with a safety factor of 5.0 or
ICC-ES AC13 assembly testing with a factor of safety of 5.0. Spacing includes
NDS wet service factor adjustment.

Wood structural
panel sheathing
2" max. thickness
fastened per code

Exterior cladding,
flashing and other
fasteners not shown

for clarity

Band joist
per table

4. Multiple ledger plies shall be fastened together per code independent of
the SDWH27G screws.

5. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger or rim
board with 3" minimum and 6" maximum vertical distance between fasteners
with horizontal on-center spacing per the table. End screws shall be located 6"
from the end and at 1.5" to 2" from the bottom of the ledger. For screws located
at least 2" but less than 6" from the end, use 50% of the load per screw and
50% of the table spacing between the end screw and the adjacent screw, and
for screws located between 2" and 4" from the end, predrill using a %" drill bit.

6. Structural sheathing between the ledger and rim board shall be a maximum
of 2" thick and fastened per code.

7. Visit strongtie.com/drawings and search for SD1-L for additional ledger
fastening detail sheets and load tables in DWG, PDF or DXF format.

Ledger fastener spacing may be
offset up to 3" to avoid interference

172" t0 2" minimum from with joist attachment

top of ledger and band joist

3" minimum

SDWH Timber-Hex HDG ?
wood screws stagger

vertically; space in

accordance with table

2" nominal deck
ledger shown
(double 2"
ledger similar)

Ledger-to-Rim Board Assembly
(wood-framed lower floor acceptable, concrete wall shown for
illustration purposes; other fasteners not shown for clarity.)

162

© ©

| vertical
spacing_,
6" maximum

© ©

end of ledger

1%2" minimum from
bottom of ledger —
and band joist

L On-center spacing of

SDWH Timber-Hex HDG
wood screws

6" from

SDWH Timber-Hex HDG Screw
Spacing Detail for Ledgers
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

B

Strong-Drive: SDWWH TIMBER-HEX HDG Screw

Deck Ledger-to-Rim Board Applications, Installed through 1" Thick Rigid Foam Board

Rigid foam board

Exterior cladding 1" max. thickness Ledger fastener spacing may be
and flashing not fastened per code offset up to 3" to avoid interference
shown for clarity with joist attachment
Rim board 1%"t0 2" from
top of ledger and rim board
per table
F SDWH276 wood 4 3" minimum
joist or screws stagger row spacing,
blocking vertically spaced in 6" maximum
accordance with table © ——— e
| <

Ledger-to-Rim Board Assembly
(Wood-framed lower floor acceptable, concrete wall
shown for illustration purposes.)

‘ =T L 174" to 2" from
On-center bottom of ledger

— - 2x deck N
. o ledger shown 6" from : and rim board
e (double 2x end of ledger spacing of
Yool ledger similar) (for screws 2" to 6" SDWH27G
o S from end, see table wood screws

note 5 below)

SDWH Timber-Hex HDG Screw
Spacing Detail for Ledgers

SDWH TIMBER-HEX HDG — On-Center Spacing for Sawn Lumber Deck Ledger-to-Rim
Board Installed Through 1" Thick Rigid Foam Board

Nominal

Maximum Deck Joist Span

_ Rim Board
cgading | Ledger Materialand | Upto6ft. | Upto 8t |Upto 10t [Upto 12 t.[Up to 14 ft. [Up to 16 ft.[Up to 18 .
(in.) Minimum Size Maximum On-Center Spacing of Fasteners (in.)
1" 0SB
L 12 9 7 6 5 4 4
40 psf Live 1%" 0SB
10psiDead | 2 4 SDWH27400G 196" LVL 12 9 7 6 5 5 4
1V LSL
2xSP,DFL— 2x SPF HF| 10 7 6 5 4 4 —
1" 0SB
L 8 6 5 4 4 — —
60 psf Live 1%" 0SB
{OpstDeat | X 4 SDWH27400G L o , . A A - »
1%" LSL
2xSP,DFL— 2x SPF HF| 7 5 4 4 — — —
1" 0SB
L 13 10 8 6 6 5 4
40 psf Live 1%" 0SB
10 psfDead | @ ¢ 6 SDWH27600G 196" LVL 15 11 9 7 6 6 5
1V LSL
2xSP,DFL— 2xSPF HF| 16 12 10 8 7 6 5
1" 0SB
L 9 7 6 5 4 — —
60 psf Live 1%" 0SB
{008 Dona | @2 6 SDWH27600G L “ o 6 5 . A A
1%" LSL
2xSP,DFL— 2x SPF HF| 12 9 7 6 5 4 4

1. SDWH27G screw spacing values are equivalent to 2021/2018 IRC Table
R507.9.1.3(1) and 2015 IRC Table R507.2. The table also provides SDWH27G
screw spacing for a wide range of materials commonly used for rim board, and an
alternate loading condition as required by some jurisdictions.

2. Sawn lumber rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or southern
pine species. Ledger shall be hem-fir, Douglas fir-larch, or southern pine species.

3. Fastener spacings are based on the lesser of single fastener ICC-ES AC233
testing of the Strong-Drive SDWH27G screw with a safety factor of 5.0 or
ICC-ES AC13 assembly testing with a factor of safety of 5.0. Spacing includes
NDS wet service factor adjustment.

4. Multiple ledger plies shall be fastened together per code independent of the
SDWH27G screws.

5. Rows of screws shall be vertically offset and evenly staggered. Screws shall be
placed 172" to 2" from the top and bottom of the ledger or rim board with 3"
minimum and 6" maximum between rows and spaced per the table. End screws
shall be located 6" from the end and at 12" to 2" from the bottom of the ledger.
For screws located at least 2" but less than 6" from the end, use 50% of the table
spacing between the end screw and the adjacent screw, and for screws located
between 2" and 4" from the end, predrill using a %" drill bit.

6. Rigid foam board shall have a minimum compressive strength of 13 psi in
accordance with ASTM C578, ASTM C1289, or ASTM D1621, and be fastened
to framing per code.

7. Visit strongtie.com/drawings and search for SD1-L for additional ledger

fastening detail sheets and load tables in DWG, PDF or DXF format. 163
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

Strong-Drive’

SDWH TIMBER-HEX SS Screw

For more information, see p. 62, C-F-2023 Fastening Systems catalog

1@ &

4"

| SIMPSON

3 T E TR TR
_ g

SDWH TIMBER-HEX SS — 2021 and 2018 IRC Compliant
Spacing for a Sawn Lumber Deck Ledger-to-Rim Board

Nominal
Ledger
Thickness

(in)

Rim Board
Material
and Size

Loading

Condition

1" 0SB

Maximum Deck Joist Span

\

1" LVL

Maximum On-Center Spacing of Fasteners (in.)

14

il 9

1%" 0SB

1%6" LVL

40 psf Live

10 psf Dead 2 4

SDWH27400SS 1%4" 0SB

19" VL

14" LSL

194" VL

il 9

2x SP, DFL, SPF, HF

19

14

11 9

1" 0SB

1" LVL

13

10

1%" 0SB

1%6" LVL

60 psf Live

2X 4 SDWH27400SS 14" 0SB

10 psf Dead 19" L

18

1Y4" LSL

194" VL

2x SP, DFL, SPF, HF

13

10

1" 0SB

1" VL

19

14

1 9

1%" 0SB

1%6" LVL

40 psf Live

SDWH27500SS 1%4" 0SB

10 psf Dead T L

14" LSL

194" VL

1l 9

2x SP, DFL, SPF, HF

19

14

11 9

1" 0SB

1" LVL

13

10

1%" 0SB

1%6" LVL

60 psf Live

10 psf Dead SDWH27500SS

14" 0SB

196" VL

18

1Y4" LSL

194" VL

2x SP, DFL, SPF, HF

13

See footnotes on next page.

Exterior cladding
and flashing not
shown for clarity

164

Wood structural
panel sheathing
2" max. thickness
fastened per code

Rim board
per table

SDWH SS wood
screws stagger
vertically space
in accordance
with table

1%" nominal deck
ledger shown
(double 1"
ledger similar)

Ledger-to-Rim

Board Assembly
(wood-framed lower

floor acceptable;

concrete wall shown for
illustration purposes)

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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B
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDWH TIMBER-HEX SS Screw (cont.)

SDWH TIMBER-HEX SS — 2021 and 2018 IRC Compliant Spacing
for a Sawn Lumber Deck Ledger-to-Rim Board

Maximum Deck Joist Span

Nominal -
Loading Ledger | Length R,'wrgt%?g'id Upto Upto Up to Up to Up to Up to Upto
Condition | Thickness| (in.) L and Size 6 ft. 8 ft. 10 ft. 12 ft. 14 1t. 16 ft. 18 ft.

in.
(in) Maximum On-Center Spacing of Fasteners (in.) »
1" 0SB c
14 11 8 7 6 5 5 (®)
1" LVL =]
1%" 0SB 8
" 146" LVL 1
40 psf Live T o)
10 psf Dead 2X 4 SDWH19400SS 1 /4“OSB 14 1 8 7 6 5 5 <
11" LVL >
14" LSL [3)
19" VL 8
2x SP, DFL, SPF, HF 14 11 8 7 6 5 5 o]
1" 0SB c
T L 10 8 6 9 4 4 & ®©
i
1%" 0SB (8]
194" LVL a
oL g5 L % 4 SDWH194008S 194" 0SB
10 psf Dead 10 8 6 5 4 4 3
11" LVL
14" LSL
194" LVL
2x SP, DFL, SPF, HF 10 8 6 8§ 4 4 &
1" 0SB
14 11 8 7 5 5 5
1" LVL
1%" 0SB
" 1%s" LVL
40 psf Live o
10 psf Dead (2) 2x 5 SDWH19500SS 14" 0SB 14 1 8 7 5 5 5
11" LVL
14" LSL
194" LVL
2% SP, DFL, SPF, HF 14 11 8 7 5 5 5
1" 0SB
10 8 6 9 4 4 &
1" LVL
1%" 0SB
- 1%s" LVL
psf Live W
10 psf Dead (2) 2x 8§ SDWH19500SS 14" 0SB 10 8 6 5 4 4 3
11" LVL
14" LSL
194" LVL
2x SP, DFL, SPF, HF 10 8 6 8§ 4 4 &
1. Screw spacing values are equivalent to 2021/2018 IRC Table R507.9.1.3(1) 5. Screws shall be placed 1.5" to 2" from the top and bottom of the ledger
and 2015 IRC Table R507.2. The table above also provides screw spacing or rim board with 3" minimum and 6" maximum vertical distance between
for a wider range of materials commonly used for band joists, and an fasteners with horizontal on-center spacing per the table. End screws shall
alternate loading condition as required by some jurisdictions. be located 6" from the end and at 1.5" to 2" from the bottom of the ledger.
2. Sawn rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or For screws located at least 2" but less than 6" from the end, use 50% of the
southern pine species. Ledger shall be hem-fir, Douglas fir-larch, or load per screw and 50% of the table spacing between the end screw and
southern pine species. the adjacent screw, and for screws located between 2" and 4" from the end,
3. Fastener spacings are based on the lesser of single fastener ICC-ES AC233 predrill using a %" drill bit for SDWH19SS and %" drill bit for SDWH27SS.
testing with a safety factor of 5.0 or ledger assembly testing with a factor 6. Structural sheathing between the ledger and band shall be a maximum of
of safety of 5.0. Spacing includes NDS wet service factor adjustment. 2" thick and fastened per code.
4. Multiple ledger plies shall be fastened together per code independent of 7. See figure on previous page.
the screws. 8. Visit strongtie.com/drawings and search for SD1-L for additional ledger

fastening detail sheets and load tables in DWG, PDF or DXF format.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDS HEAVY-DUTY CONNECTOR Screw

For more information, see p. 68, C-F-2023 Fastening Systems catalog

Y
SDS — 2021 and 2018 IRC Compliant Spacing 0.48° @JS_EMMMMMM&MW
for a Sawn Lumber Deck Ledger-to-Rim Board -« 3% -5 ———»

Maximum Deck Joist Span

Ledger SDS
Loading Nominal Screw Rim Board
(/2] Condition Size Length Material and Size
g (in.) (in.)
=
8 2 3%
— 220 s 2" nominal sawn lumber 13 10 8 6 5 5 4
o X
2‘ 14(?;’::5&% % 31 1 min. oriented strand board (OSB) rim board 12 9 7 6 5 4 4
L4 - )
[T) 1%" min. oriented strand board (OSB) rim board
(o) 2 3% or 1%" min. structural composite lumber 15 1 9 7 6 5 5
(o]
b o] 2X 3%
c 226 s 2" nominal sawn lumber 9 7 ® 4 4 & &
© i
o 10 psf Dead X 5 min. oriented strand boart rim boar
x Ui 2 31 1" min. oriented strand board (OSB) rim board 8 6 5 4 3 3 2
()
() 18" min. oriented strand board (OSB) rim board
2X 3% or 1%" min. structural composite lumber 10 8 6 5 4 4 8

1. Solid-sawn rim board shall be spruce-pine-fir, hem-fir, Douglas fir-larch, or southern pine species.
Ledger shall be hem-fir, Douglas fir-larch, or southern pine species.
2. Fastener spacings are based on single fastener testing of the Strong-Drive SDS screw with a safety factor of 5.0 and
include NDS wet service adjustment factor.
3. Multiple ledger plies shall be fastened together per code independent of the SDS screws.
4. SDS screw spacing values (above) are equivalent to 2021/2018 IRC Table R507.9.1.3(1) and 2015 IRC Table R507.2, based on
testing of the Strong-Drive SDS screw with a factor of safety of 5.0. The table above also provides SDS screw spacing for
a wider range of materials commonly used for rim board, and an alternate loading condition as required by some jurisdictions.
5. Screw models SDS25312, SDS25312SS and SDS25500.
6. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF or DXF format.
7. Fastener loads are based on the lesser of single fastener ICC-ES AC2383 testing with a safety factor of 5.0 or ICC-ES AC13 assembly testing
with a factor of safety of 5.0.

Wood structural

Exterior cladding EJ/aneI shez:]t_h i Eg
and flashing not 2" max. thickness Led )

: lger fastener spacing may be
shown for clarity fastened per code offset up to 3" to avoid interference

Band joist 172" to 2" from top or ith joi
and jos bottom of ledger and band joist with joist attachment

per table
SDS screws © © ¢ 3" minimum
stagger vertically | vertical
space in accordance geacmq,
with table —— O © maximum
L

2" nominal deck T | ‘ 172" to 2" from J

I bottom of ledger
ledger shown 4"t 5" On-center and band jgist
(double 2" from end spacing of
ledger similar) of ledger SDS wood

SCrews
Ledger-to-Rim Board Assembly SDS Screw Spacing Detail for Ledgers

(wood-framed lower floor acceptable,
concrete wall shown for illustration purposes;
other fasteners not shown for clarity.)
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B
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDS, SDWS and SDWH Sawn Lumber
Deck Ledger to Band Joist Applications

Simpson Strong-Tie Company manufactures six fastener types that are suitable for installing ledgers to band
joist floor framing. The fasteners do not require predriling and can be made of stainless steel or carbon steel
that has a double barrier coating or is hot-dip galvanized. The design table is based on the lesser of single-
fastener connection testing in compliance with ICC-ES AC233 or ledger assembly testing following ICC-ES
AC13 with an applied factor of safety of 5.0. Loads include NDS wet service factor adjustment.

[72)
[
Allowable Shear Loads for Attachment of Lumber Deck Ledger to Band Joist 2
©
Nominal - ; Allowable (3]
Band Joist Material and —
Fastener Ledger Minimum Size Shear Load -
Size (Ib.) o
2X 1" 0SB OR 1" LVL 170 <
2X 1%" 0SB 205 %
4 SDWS22400DB Po)
2X 1%46" LVL OR 174" LSL 265 a
Strong Drive SDWS 2X 2x Nominal Sawn Lumber 270 ho]
TIMBER Screw 2.9x 1" 0SB OR 1" LVL 190 %
2-2x 114" 0SB 200 =
5 SDWS22500DB O
2-2% 1%46" LVL OR 1%4" LSL 200 8
2-2x 2x Nominal Sawn Lumber 200
2X 1" 0SB OR 1" LVL 155
Strong Drive SDWH 2 1%" 0SB 220
4 SDWH19400DB
TIMBER-HEX Screw 2x 146" LVL OR 1%" LSL 225
2X 2x Nominal Sawn Lumber 190
2X 1" 0SB OR 1" LVL 235
2X 1%" 0SB 235
4 SDWH27400SS
2X 1%46" LVL OR 174" LSL 235
2X 2x Nominal Sawn Lumber 235
2-2X 1" 0SB OR 1" LVL 235
2-2% 17" 0SB 235
5 SDWH27500SS
2-2% 1%46" LVL OR 1%4" LSL 235
Strong Drive SDWH 2-2x 2x Nominal Sawn Lumber 235
TIMBER-HEX SS Screw 2% 1" 0SB OR 1" LVL 177
2X 1%" 0SB 177
4 SDWH19400SS
2X 1%46" LVL OR 174" LSL 177
2X 2x Nominal Sawn Lumber 177
2-2X 1" 0SB OR 1" LVL 177
2-2% 17" 0SB 177
5 SDWH19500SS
2-2% 1%46" LVL OR 1%4" LSL 177
2-2X 2x Nominal Sawn Lumber 177
2X 1" 0SB OR 1" LVL 155
2 3 SDS25312 174 058 189
Strong Drive SDS 2 " "
HEAVY-DUTY CONNECTOR Screw 2 196" LVL OR 174" LSL 190
2X 2x Nominal Sawn Lumber 165
2-2x B SDS25500 2x Nominal Sawn Lumber 165

Footnotes on next page.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Ledgers

Strong-Drive’
SDS, SDWS and SDWH HDG Sawn Lumber

Deck Ledger to Band Joist Applications (cont.)

Allowable Shear Loads for Attachment of Lumber Deck Ledger to
Band Joist (cont.)

Nominal . q Allowable
Fastener Ledger BandMJi%ﬁll}lln?tg;zI and Shear Load
Size (Ib.)
1" 0SB OR 1" LVL 160
1%" 0SB 225
2X 4 SDWS27400SS
1%46" LVL OR 14" LSL 225
Strong Drive 2x Nominal Sawn Lumber 225
TIMBER SS
Screw 1" 0SB OR 1" LVL 190
1%" 0SB 190
2-2x 5 SDWS27500SS
1%46" LVL OR 174" LSL 190
2x Nominal Sawn Lumber 190
1" 0SB OR 1" LVL 280
18" 0SB 280
2X 4 SDWH27400G
1%46" LVL OR 14" LSL 280
Strong Drive SDWH 2x Nominal Sawn Lumber 280
TIMBER-HEX HDG Screw 1" 0SB OR 1" LVL 315
1" 0SB Jilz
2-2x 6 SDWH27600G
1%46" LVL OR 174" LSL Jilz
2x Nominal Sawn Lumber 315

1. Specific gravity of the solid sawn band joists and ledgers shall be typical of species combinations with 0.42 < SG < 0.55.

2. Multiple ledger plies shall be fastened together per code independent of the SDS, SDWS or SDWH fasteners listed in the table.

3. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration by the building
codeuptoaCp=1.6.

4. Structural sheathing between the ledger and band joist shall be a maximum of %" thick and fastened per code.

5. See Screw Spacing Detail on the following page for spacing requirements.

6. End screws shall be located near the bottom of the ledger. For end distances between 2" and 6", use 50% of the load and 50%
of the standard spacing between the end screw and the adjacent screw. For end distances between 2" and 4", predrill using a 72"
drill bit for SDWH278SS fasteners, a %" drill bit for the SDWH27G and SDWS27SS fasteners, a %" drill bit for SDS, SDWS22DB,
and SDWH19SS fasteners, and a %" drill bit for SDWH19DB.

7. Visit strongtie.com/drawings and search for SD1-L for additional ledger fastening detail sheets and load tables in DWG, PDF
or DXF format.
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|SIMPSON|
Deck Construction — Ledgers StrongTie

Strong-Drive’
SDS, SDWS and SDWH — Lumber
Deck Ledger-to-Band Joist Applications (cont.)

Wood

Exterior cladding structural
and flashing not panel
shown for clarity sheathing

Rim board

SDWS
structural
SCrews
(others
similar)

2x ledger

[72)
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Ledger-to-Band Joist Assembly

Ledger fastener spacing may be
offset up to 3" to avoid interference

172" minimum from S
top of ledger and band joist with joist aftachment

¥ ©) @ N
[ 3" minimum
row spacing
G ©)
\ ‘ - 112" minimum from
) bottom of ledger —
From end of ledger — On-center spacing — i
SDS25: 4", SDS25; 3" and band joist
SDWS22DB/SDWH19DB: 6" SDWS22DB: 4"
SDWH27SS: 3" SDWH19DB: 4"
SDWH19SS: 3" SDWH27SS: 112"
SDWS27SS: 6" SDWH19SS: 115"
SDWH27G: 6" SDWS27SS: 4"
SDWH27G: 4"

Screw Spacing Detail
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Guard Posts

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

for Guard Post Installations

For more information, see p. 59, C-F-2023 Fastening Systems catalog

Framed guard post installations fastened with SDWS Timber screws (Exterior Grade), referred to as
SDWS Timber Screws in this section, were tested in accordance with ICC-ES AC273 and met the

600 Ib. concentrated ultimate load applied at the top of a single post in an outward direction and the post
deflection limit at the 200 Ib. design level. For a required uniform load of 150 plf in AC273 for guard and
handrail systems, the screw was not tested as excepted for one- and two-family dwellings in IBC 2021
Section 1607.9.1. The following details were tested:

e Detail A: Interior Post on Rim Board
0.75"
e Detail B: Interior Post at Corner
-

e Detail C: Interior Post on Rim Joist with Adjacent Joist

AN R RN E =

5 _ g
e Detail D: Interior Post on Rim Joist between Joists

The SDWS Timber screws are the subject of IAPMO UES ER-192. The table on the next page lists the SDWS
Timber screw information and total quantity of fasteners required for each guard post detail. The guard post
details are shown on pp. 171-173. e

S =

A

Detail D

Detail A Detail C

Detail B Figure 1: Interior Guard Post Installations
Using Strong-Drive SDWS Timber Screws

Code-Compliant Guard Post Connection Details
Installation Scope:

For 36" Guard Post Height For 42" Guard Post Height
(above deck surface, refer to T-F-GRDPSTRL) (above deck surface, refer to T-F-GRDPSTRL)
e Use nominal 4" x 4" guard post e Use nominal 4" x 4" guard post
e Use nominal 2" x 8" rim board/rim joist, e Use nominal 2" x 8" rim board/rim joist,
2x blocking and 4x blocking 2x blocking and 4x blocking
e Framing lumber should be HF, DFL or SR, e Framing lumber should be DFL (No. 2 grade,
pressure treated with chemical retention minimum) or SP (Construction grade,

not greater than UC4A minimum), pressure treated with chemical

« Full-depth blocking required retention not greater than UC4A

e |nterior post installation (post positioned * Full-depth blocking required

inside the rim board, rim joist) e |nterior post installation (post positioned

e Fastener position tolerance: + %" inside the rim board, rim joist)

e Fastener position tolerance: + V6"
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[SIMPSON
Deck Construction — Guard Posts StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)
for Guard Post Installations (cont.)

Detail A
4x4 post v A “\ “ - Deck joist "
4x4 blocking (nominal 2x8) »
5" c
A) M— S
: 2 8" O
8" e — ‘_—1
— o
5l| <
Band joist %
(nominal 2x8) SDWS22800DB, SDWS22500D8 (o)
designated as designated as ' (=]
8" throughout 5" throughout 'g
Detail B Detail C Detail D ®©
4x4 blocking 2x blocking typ. %
@ 4x4 post / 4x4 post @ 4x4 post 8
/ | |
B I= =S = P 5 I —— il > 5 5 et 5
D D
!

~ | N | S 4 \
g g" g g" g g"
Rim joist
(nominal 2x8)

Plan View Showing Details of Four Guard Post Connections
Using Strong-Drive SDWS Timber Screws

SDWS Timber Screw — Screw Information for Guard Post Details

Length

Detail (in) ) Quantity Required
5 SDWS22500DB 4
g 8 SDWS22800DB 10
B 8 SDWS22800DB 16
5 SDWS22500DB 8
‘ 8 SDWS22800DB 6
® SDWS22500DB 8
: 8 SDWS22800DB 6

1. SDWS Timber screws install best with a low-speed 2" drill and a T40 6-lobe bit. The matched bit included
with the screws is recommended for best results.
2. Predrilling is typically not required. Where predrilling is necessary, use a %" drill bit for Strong-Drive SDWS Timber screws.
3. Screw heads that are countersunk flush to the wood surface are acceptable if the screw has not spun out.
4. Deck joists shall be fastened to rim joist and ledger as required by the code. See p. 172 for rim joist connection.
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Deck Construction — Guard Posts

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

for Guard Post Installations (cont.)

Detail A — Interior Post on Rim Board
A
Deck joist ~
2x blocking —
4x blocking

i

3> Band Joist

v

Detail A Plan View

1. 2x blocking to post —
opposing screws 1"
from outer edges of post,

1. Rim board to 2x blocking 2%" from bottom edge
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17"

Detail A.1 Front Elevation

11" from top and
bottom edges using
8" SDWS22800DB.

2. Rim board to post and
4x blocking 2" from top
and bottom edges using
8" SbwWS22800DB.

Detail B — Interior Post on Corner

T

~— Band joist

"

2x blocking
\

4x blocking

3)

Detail B Plan View

Post
P
%j Rim joist

1%
y

Rim joist

1 1/21

Note: For fastening rim
joist to rim board and
deck joists, predrilling
for the SDWS22800DB
screws is recommended
using a %" drill bit.

-

. Rim joist to rim board or
deck joists 12" from top
and bottom edges, %"
from side edge using
8" SDWS22800DB.

. Rim joist to post and
2x blocking 2" from top
and bottom edges,
centered on post using
8" SDWS22800DB.

.Rim joist to 4x blocking

N

w

and 2x blocking 172" from

top and bottom edges
centered on 4x blocking

of 2x blocking using
5" SDWS22500DB.

. 2x blocking to 4x
blocking — opposing
screws 1" from outer
edges of 4x blocking,
2%" from bottom edge
of 2x blocking using
5" SDWS22500DB.

N

1. Rim board to 2x
blocking 134" from
top and bottom
edges using
8" SDWS22800DB.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

using 8" SDWS22800DB.

Detail B.1 Front Elevation Detail B.2 Side Elevation
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Deck Construction — Guard Posts StrongTie

Strong-Drive’
SDWS TIMBER Screw (Exterior Grade)

for Guard Post Installations (cont.)

Detail C — Interior Post on Rim Joist with Adjacent Joist

T

2x blocking

Detail C Isometric View
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1. Rim joist to deck joist
¥ 172" from top and 1. Deck joist to 2x
1y 2" ke bottom edges using blocking 1%" from
iikar b 8" SDWS22800DB. top and bottom
v g @%—t,, v ’A‘i 2.Rim joist to post and edges using
- 2 2x blocking 2" from top 5" SDWS22500DB.
' and bottom edges using

8" SDWS22800DB.

Detail C.1 Front Elevation Detail C.2 Side Elevation
Detail D — Interior Post on Rim Joist Between Joists

/\

2x blocking

1. Rim joist to deck joists
112" from top and
bottom edges using
8" SDWS22800DB.

2. Rim joist to post and
2x blocking 2" from top
and bottom edges using
8" SbWS22800DB.

-

. Deck joist to 2x
blocking 1%" from
top and bottom
edges using
5" SDWS22500DB.

|
|
==T9_

)
===8_
!

T
®
‘424“

Detail D.1 Front Elevation Detail D.2 Side Elevation
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Deck Construction — Guard Rails StrongTie

Strong-Drive’
SDWS FRAMING Screw

for Guard Rail Installations

For more information, see p. 58, C-F-2023 Fastening Systems catalog

The Simpson Strong-Tie Strong-Drive SDWS Framing screws
(SDWS16300) were evaluated for use as fasteners in the guard
rail-to-post connection. SDWS Framing screws are evaluated for
structural and corrosion resistance in IAPMO UES ER-192. Testing

3

=4

1NN RRR R EEN

A

and evaluation for guard rail connections followed the sections

4.6 and 4.7 of ICC-ES AC273, Acceptance Criteria for Handrails
and Guards. Details of the connection shown in figures on the
following pages meet or exceed horizontal and vertical concentrated
load of the 600 Ib. required for wood guard rails attached to wood
supporting structure with a maximum guard post spacing of 6.

Strong-Drive SDWS FRAMING Screw
(SDWS16300)

These details are applicable to systems where the guard post has a minimum specific gravity of 0.42 (hem-fir),
and the guard rail has a minimum specific gravity of 0.36 (western cedar). The guard rail must be fastened on the
guard post from flush with the outer edge of the guard post to the center of the guard post surface, and may be
used as the top rail, as shown the figure below, and the bottom rail of the guard assembly. The SDWS Framing
screws shall be installed from the exterior side of the rail. Predrilling using a %" diameter drill bit may be required
to prevent rail splitting. Install screws at a 30° angle into the post, making sure screws seat/finish 1" from where
the rails join the post. A cap rail was not included in the testing, and if installed, a cap rail would further enhance
the performance of the guard system.

Code-Compliant Handrail Connection Details
Installation Scope:

e Maximum guard post spacing of 6'
e Nominal 2x4 top and bottom guard rail (AWC, DCAB)
e Nominal 4x4 guard post, min. specific gravity 0.42; minimum guard rail specific gravity 0.36

. maX- ;
szrlgmg/ f Detail A
(typ")

Detail B T 2x4 top rail (typ.)
~\

\ |

AR
Y/
i

preservative-treated
lumber guard post

For internal guard post installations
using Strong-Drive SDWS Timber screws,
refer to pp. 170-173.

Length
(in.)

Quantity
Required

Detail ‘

3 SDWS16300 2

174
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Deck Construction — Guard Rails StrongTie

Strong-Drive’
SDWS FRAMING Screw
for Guard Rail Installations (cont.)

Interior

1. 4x4 post opposing
screws, 1%" from
top and bottom
edges using
3" SDWS16300.

2. Install 1" from where
guard rails join guard
post at 30" angle.

(2) SDWS16300

SDWS16300

Exterior

Detail A: Plan View Detail A: Rail-to-Post Detail A: Elevation View
Perspective View
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30°
N \',
\\

Interior

,ﬁ‘%“ (min.)

i

(2) SDWS16300

Exterior

Detail B: Plan View Detail B: Perspective View

1. Fasten guard rail
to guard post
%" from top and
bottom edge using
3" SDWS16300.

2. Install 1" from
where guard rails
join guard post at
30° angle into post.

1. Fasten guard rail
to guard post
1¥8" from top and
bottom edges using
3" SDWS16300.

2. Install 1" from where
guard rails join
guard post at 30°

SDWS16300 angle into post.

SDWS16300

Detail B: Elevation View (Front) Detail B: Elevation View (Side)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Deck Construction — Wood Balusters

Fasteners for Wood Baluster
Installations

The Simpson Strong-Tie Strong-Drive® SDWS Framing screws
(SDWS16212), Deck-Drive™ DSV Wood screw (DSVT212) and
Deck-Drive DWP Wood SS screw (S08250WP, T08250WP) were
evaluated for use as fasteners in the wood baluster-to-top and
bottom rail connections.

The proposed fasteners — SDWS16212, DSVT212, S08250DWP
and TO8250WP — can be used to fasten wooden balusters to
wooden rails using one screw in each end of the baluster. For a
nominal 2x2 baluster, the screws can be located on center of the
baluster width, not closer than 74" to the baluster end, and not closer
than %" to the edge of the ralil. Predrilling may be required to prevent
baluster splitting.

Evaluation for the wood baluster connections utilized the geometry of
ASTM E935-Standard Test Methods for Performance of Permanent
Metal Railing Systems and Rails for Buildings as prescribed by
ICC-ES AC273. Details of the connection shown in figures on the
following pages meet or exceed the load of 150 Ib. applied to a one
square foot area normal to the infill, as required for wood balusters
with a maximum spacing of 4" (per DCA6 requirement). To maximize
the connection load, it is assumed that 150 Ib. is applied to two
balusters at one end of the baluster pair, producing a maximum
withdrawal force of 62 Ib.

Code-Compliant Baluster Connection Details

Installation Scope:
e Maximum space between adjacent balusters is less than 4"
(AWC, DCAB).

e Baluster is nominal 2x2 (1.5" x 1.5" actual, per AWGC, DCAB).

e Each of the screws has 1" of thread length embedment in the
main member based on nominal baluster thickness of 1.5".

e Baluster and guard rail min. specific gravity of 0.36.

A
Detail A
—l . J/{
i g
=]

TR

VA
Vi

36" min-

IR RRRRE =T

21 >

Strong-Drive SDWS FRAMING Screw
(see p. 58, C-F-2023 catalog)

A

< 21" >

Deck-Drive DSV WOOD Screw
(see p. 76, C-F-2023 catalog)

Deck-Drive DWP WOOD SS Screw
(see pp. 72-75, C-F-2023 catalog)

/ 2x4 top rail (typ.)

-~ 4x4
preservative-
treated guard post

A

™ 2x2 baluster (typ.)

7

2x4 bottom rail (typ.)

For internal guard post installations
using Strong-Drive SDWS Timber
screws, refer to pp. 170-173.

Overall Perspective View of Deck with Baluster Detail

176

B

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.



C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

Simpson Strong-Tie® Fastening Systems Technical Guide m

Deck Construction — Wood Balusters

Fasteners for Wood Baluster Installations (cont.)

The following table indicates the number of screws required to meet the installation requirements of the
baluster detail.

Fastener

Option

Detail

StrongTie

4

Quantity Required Head Diameter
per Baluster (in.)
SDWS16212 0.450
DSVT212 0.330
2 2%
S08250WP 0.335
T0825WP 0.335

The results of the withdrawal analysis show that the DSVT212, SDWS16212 and S08250WP have
allowable withdrawal and pull-through resistances that meet or exceed the maximum load on the
baluster-to-rail connection.

Detail A: Baluster Plan View

than 4"
SDWS16212

(SDWS16212 listed, DSVT212, SO8250WP similar)

‘<— 51" typ.—»‘

1. Space balusters
less than 4"

L] L]
{=—less than 4'—|
A A
A\ A\
® ®

2x2 baluster edge-to-edge.
a g g

Detail A: Baluster Elevation View (Front)

Detail A: Baluster Perspective View

6" min.

717
J%“ min.
L

2x2 baluster

2x4 rail

Detail A: Baluster Elevation View (Side)

. Fasten screws into

2x2 baluster, on center,
78" from each end of
baluster into 2x4 top
and bottom rails with
SDWS16212 screws.

(SDWS16212 listed, DSVT212, SO8250WP similar)

177
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Deck Construction — Beam-to-Post StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw

Beam-to- Top-of-Post Connection

The Simpson Strong-Tie Strong-Drive SDWH TIMBER-HEX HDG (SDWH27G) structural wood screws may be used to
attach a 6x or 8x beam to the top of a post. The screws are available with a hot-dip galvanized coating in accordance
with ASTM A153, Class C, suitable for severe exposure applications including preservative treated woods in general
exterior construction (AWPA UC4C). The 8" — 12" SDWH27G fasteners are the subject of IAPMO UES ER-192.

See illustrations for two beam-to-post conditions using the SDWH27G to make the connection. Minimum fastener
spacing requirements are shown below. The following table provides allowable shear and uplift loads tested in
accordance with ICC-ES AC233, when installed through the top of a wood beam into the end grain of a wood post.

For more information, see p. 63, C-F-2023 Fastening Systems catalog

3¢

8" _ 15"

Continuous Beam over Post Mitered Beam over Corner Post

Beam-to-Post Connection

A
17/16"—l +‘ r17/16" 174" —= r_
| | i | '
[ | 5t/2" 7' 1@ |1
| i r 51"
I 1 = +

L5Vz"*‘ L&avA |

Continuous Beam over Post Mitered Beam over Qorner Post
(6x shown, 8x similar) Plan View (6x shown, 8x similar)

SDWH Timber-Hex HDG — Allowable Uplift Loads for Beam-to-Top-of-Post Connections

Reference DFL/SP Allowable Loads per Post (Ib.)

Thread Maximum
Length Beam Depth Mitered Beam over Corner Post Continuous Beam
(in) Uplift Shear Uplift Shear
8 SDWH27800G 3 2 5
10 SDWH271000G 8 2 7
905 665 920 725

12 SDWH271200G 3 2 9
15 SDWH271500G 8 2 12

1. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per
the building code up to Cp = 1.6. Tabulated values must be multiplied by all applicable adjustment factors per NDS.

2. Tabulated loads are based on entire threaded length installed into post.

3. For in-service moisture content greater than 19%: shear Cnv = 0.70, withdrawal Cv = 0.65.

4. Tabulated shear loads are for the beam loaded parallel or perpendicular to grain with the SDWH27G embedded in the end grain of the post.

5. Tabulated loads are total for the connection, not per screw.

6. Maximum beam depths account for no countersinking of the screw. Screws may be countersunk a maximum of %" depth with no reduction
in allowable loads which will allow the 8", 10" and 12" screw lengths to be installed in 6x, 8x, 10x and 12x nominal beam depths, respectively.

178
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|SIMPSON|
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling

S;h] CERTTTINT I R

3" _ 10"

One-Sided Stringers SDWH Timber-HEX HDG
Min.
T Uplift Uplift dpelll)eth
Butt splice, if applicable, | <—2odl | Splice, if applicable, <—>LateraIT ‘4—>‘ 7))
is to bg Iocatec_i at the —] 5 ® is to bg Iocateq at the 5 2 Notched piles g
centerline of pile I~ centerline of pile ?\ must accommodate =
© © © © the stringers with (1]
T | f no gaps g
o
A <Q.
¢ X
3]
0
(=]
o
Striggg?'ls — Stringer | Total Fasteners — No;(izlt;ed Detail %
Qty. a(llrI;d) Size Material Qty. and Model Depth v
: 3]
8 (1)2x10 sp (4) SDWH276006 | Y — 1,555 1505 | 780 2,020 1670 | 1,010 8
8 (1)2x10 SP (4) SDWH27600G | N 6% 2,020 1445 | 1010 | 2020 1540 | 1,010
8 @ 2x10 sp (4) SDWH276006 | Y 5 1,570 1570 | 1,025 | 1,710 1565 | 995
8 (1)4x10 DFL (4) SDWH276006 | Y 4 1,605 1005 | 805 1,825 1560 | 915
8 | (1)1.75x95 | LL/LSL | (4)SDWH27600G | Y 6ve | U1 | 1425 1425 | 715 2,090 2090 | 1045
8 | (21.75x95 | WL/LSL | (4)SDWH27600G | Y 4% 1,605 1005 | 805 1,825 1560 | 915
8 | (1)35x9.25 | PSLPLUS | (4)SDWH27600G | Y 4% 1,695 1405 | 850 1615 1250 | 810
g | WEIE= | Guam | @ sowHazeoos | Y 4% 1,520 1500 | 760 1,640 1505 | 820
10| ()2x10 sp (4) SDWH27600G | N — 2,020 1445 | 1010 | 2,020 1540 | 1,010
10| @)2x10 SP (4) SDWH27600G | Y 8% 1,555 1505 | 780 2,020 1670 | 1,010
10| ©@2x10 sp (4) SDWH276006 | Y 7 2,045 1655 | 1025 | 1,985 1565 | 995
10| @E2x10 SP (4) SDWH27800G | Y 5% 2,390 1680 | 1,195 | 2310 2030 | 1,155
10| ()4x10 DFL (4) SDWH27800G | Y 6 1,605 1005 | 805 1,825 1560 | 915
10 | (1)1.75x95 | WL/LSL | (4 SDWH276006 | Y 8% 1,425 1425 | 715 2,090 2090 | 1,045
10 | @©175x95 | WL/LSL | (4SDWH278006 | Y 6% 1,605 1005 | 805 1,825 1560 | 915
10 | (135x9.25 | PSLPLUS | (4 SDWH27800G | Y 6% 1,695 1405 | 850 1615 1250 | 810
10 (gg-; o Glulam | (4 SDWH27800G | Y 6% 1,520 1,500 760 1,640 1505 | 820
10 | 3175x95 | WL/LSL | (4SDWH27800G | Y 4% 1,605 1420 | 805 1,520 1520 | 760
10 | (1)5.25x925 | PSLPLUS | (4 SDWH278006 | Y # | g | 1605 1420 | 805 1520 1520 | 760
10 | (3125~ Glulam | (4)SDWH27800G | Y 4% 2170 1810 | 1,085 | 2,000 1,855 | 1,000
12 (@2x10 sp (4) SDWH276006 | N — 2,020 1445 | 1,010 | 2,020 1540 | 1,010
12| m2x10 SP (4) SDWH27600G | Y | 10% 1,555 1505 | 780 2,020 1670 | 1,010
2] @2x10 sp (4) SDWH276006 | Y 9 2,045 1655 | 1,025 | 1,985 1565 | 995
12| @2x10 SP (4) SDWH27800G | Y 7% 2,390 1680 | 1,195 | 2310 2030 | 1,155
12 ] (1)4x10 DFL (4) SDWH278006 | Y 8 1,605 1095 | 805 1,825 1560 | 915
12 | (1)1.75x95 | LWL/LSL | (4)SDWH276006 | Y | 10% 1,425 1425 | 715 2,090 2000 | 1045
12 | @175x95 | WL/LSL | (4SDWH278006 | Y 8% 1,605 1095 | 805 1,825 1560 | 915
12 | (1)35x9.25 | PSLPLUS | (4 SDWH278006 | Y 8% 1,695 1405 | 850 1,615 1250 | 810
12 31251 Guam | (4)SDWH27800G | Y 8% 1,520 1500 | 760 1,640 1505 | 820
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Strong-Drive’

One-Sided Stringers

SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Square Piles — Loads for One-Sided Stringer-to-Pile Connection (cont.)
Allowable Connection Loads (Ib.)

B

I
Stringers — Stringer | Total Fasteners — i Uplift Lateral
Qty. and Size Material Qty. and Model Continuous Continuous
(in.) Butt’ and Butt’
12 (3)1.75x9.5 LVL /LSL (4) SDWH27800G Y 6% 1,605 1,420 805 1,520 1,520 760
12 | (1)5.25x9.25 | PSLPLUS (4) SDWH27800G Y 6% 502 1,605 1,420 805 1,520 1,520 760
12 | W15 Guiam | (4)SDWH27800G | Y 6% 2,170 1810 | 1,085 | 2,000 185 | 1,000

1. Design of framing (stringers) and columns is by others.

2. Wooden piles and framing are Southern Pine (SP) or engineered wood
products with minimum specific gravity or equivalent specific gravity of 0.50.

3. Use the screw length cited in the tables and details.

4. Where noted, dimensions and allowable connection loads are based on
notched piles that must accommodate the stringers with adequate bearing
and no gaps.

5. Notched piles shall not be notched such that more than 50% of the cross
section is removed.

6. Unnotched piles may be assigned notched pile loads if the unnotched pile
dimensions meet or exceed the maximum dimensions for the notched pile
and fastener placement is the same.

7. Tabulated values shall be multiplied by all applicable service adjustment
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factors per the NDS. Allowable loads are shown with a load duration factor
of G, = 1.0. Loads may be increased for load duration per the building code

up to G, = 1.6. For service moisture content greater than 19%, use C,,=0.70.

8. When the connection on an unnotched pile is simultaneously loaded in more
than one direction, the allowable load must be evaluated using the unity
equation: (Design uplift/Allowable uplift)+(Design lateral/Allowable lateral) +
(Design vertical/Allowable vertical) < 1.0. If notched piles are used, the last
term is zero.

9. For stringer thickness at least 1.5" and less than 3", use the table values for
the conditions with a single 2x stringer.

10. Butt loads are based on all stringer members butted. For multi-ply stringers
where one stringer is continuous, use the tabulated loads in the “Continuous
and Lap” column. Refer to figures for details.

One Sided, Single-Ply Stringers — Continuous Condition (End Condition Similar)

¢
1%" 1 1%"
iy
. T =
1 O o ! ,iﬁ:
3 < | | E=as
{" i &l . EE=ISN .
| ! }
o -
Unnotched Unnotched, Continuous
Min.
pile
\/\ depth
e
Detail SQ1
8" Square Pile (min.)
¢
1 ‘VZII -1 ‘yzll @
Cas——a2
11/2IIW (11/2“ JI /‘."_—‘N.\ J
C s
" i i ! 1
1 e | Notched i
3| : | < Notched, Continuous
1 " : © © :
2 —— —
J o ia j ciamis ;
C ] ] [ C 1 [
I 1 I 1
\/\ Notched, Butt Notched, Lap
Detail SQ2 (Inner Ply Butt shown, Outer Ply Continuous similar)
10" and 12" Square Pile (min.)
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Simpson Strong-Tie® Fastening Systems Technical Guide

Dock Applications
Strong-Drive’

B

SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Two-Sided Stringers

Lateral TUleft

Butt splice, if applicable, — . _
is to be located at the ‘o o!
centerline of pile \\& x|
< . >
10, el
Pk ’
X = screw installed
from opposite side \/\

Total
Total Fasteners —
Qty. and Model No.

Detail

Pile Size | Stringers —
(in.) | Qty. and Size No.

Continuous

Splice, if applicable,
is to be located at the
centerline of pile

Notched piles must
accommodate the
stringers with no gaps

TUpIift

Lateral

107

=

Rl

Allowable Continuous Connection Loads (Ib.)
Lateral
Continuous

8 (2)2x10 SQ3 (8) SDWH27800G 3,455 2,370 2,085 4,035 3,750 3,380
10 (2)2x10 SQ4 (8) SDWH271000G 4,405 3,290 2,380 4,706 4,290 4,125
12 (2)2x10 SQ5 (8) SDWH271200G 4,140 3,480 2,490 5,095 5,095 4,205
10 4 2x10 SQ6 (8) SDWH271000G 5,100 4,160 3,095 5,870 4,900 3,685
12 4 2x10 SQ7 (8) SDWH271200G 7,840 5,530 4,600 7,090 6,025 5,160
12 4 2x12 SQ8 (12) SDWH271200G 9,705 5,920 9,215 8,305 8,305 7,640

1. Design of framing (stringers) and columns is by others.

2. Wooden piles and framing are Southern Pine (SP) or engineered wood
products with minimum specific gravity or equivalent specific gravity of 0.55.

3. Use the screw lengths cited in the tables and details.

4. Tabulated loads are total load, not per side, and are based on double shear
action with the same size and quantity of stringers on opposing faces of
the pile.

5. Dimensions and allowable connection loads are based on notched piles that
must accommodate the stringers with adequate bearing and no gaps.

6. Notched piles shall not be notched such that more than 50% of the cross
section is removed.

7.Unnotched piles may be assigned notched pile loads if the unnotched pile
dimensions meet or exceed the maximum dimensions for the notched pile
and fastener placement is the same.

8. Tabulated values shall be multiplied by all applicable service adjustment factors

per the NDS. Allowable loads are shown with a load duration factor of C,=1.0.
Loads may be increased for load duration per the building code up to C=1.6.
For service moisture content greater than 19%, use C,,=0.70.

9. When the connection on an unnotched pile is simultaneously loaded in more
than one direction, the allowable load must be evaluated using the unity
equation: (Design uplift/Allowable uplift) + (Design lateral/Allowable lateral) +
(Design vertical/Allowable vertical) < 1.0. If notched piles are used, the last term
is zero.

10. For stringer thickness at least 1.5" and less than 3", use the table values for
the conditions with a single 2x stringer.

11. Butt loads are based on all stringer members butted. For multi-ply stringers
where one stringer is continuous, use the tabulated loads in the “Continuous
and Lap” column. Refer to figures for details.
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Dock Applications

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Two-Sided, Single-Ply Stringers — Continuous Condition (End Condition Similar)

? 7

| (|-
) < Ll <
c
S
38 2% 2%
2 AL
& i
8 1" e N <Y
a 1 . [

3| < i S

T 7" 1o 9
% K T ol
S 2
[}
(o]

\/\

Detail SQ3 — 8" Square Pile
Two-Sided 2x10

(8) 8" SDWH Timber-Hex HDG Screws

' ¢
f ¢
¢
33
1"T1"\ /1"T1"

t—=—ol  Iei

| < 1S
1" 1o, 0|
" . O

2II

Detail SQ4 — 10" Square Pile

Two-Sided 2x10

(8) 10" SDWH Timber-Hex HDG Screws

| SIMPSON

1 3
1 i
¢
3 3
1';[1"\ /1"«{1"
1"
< 1S
1" lo ol
" e, e
2II

Detail SQ5 — 12" Square Pile

Two-Sided 2x10

(8) 12" SDWH Timber-Hex HDG Screws

Two-Sided, Double-Ply Stringers — Continuous Condition (End Condition Similar)

Stringers will
overhang by %"

J J
d r
J J
F [
¢
3" 3"
1'[1"\ /1'[1"
| |
1" 10 loj
= s
1" to el
E [0 ©!
2II

\/\

Detail SQ6 — 10" Square Pile
Two-Sided, Double 2x10

(8) 10" SDWH Timber-Hex HDG Screws

182

) ]

F [

s ]

F {
3% | 3%

1‘V2I:{ 1II\\ / 1II T1 ‘yzll

1"

Wl < 1S
1" Fo, 0|
E Fo O

2II

\/\

Detail SQ7 — 12" Square Pile
Two-Sided, Double 2x10

(8) 12" SDWH Timber-Hex HDG Screws

J J
F [
J J
F [
n Q n
31/2\ ;1/2
. 1‘y2I1 1II 1II d1-y2II
11/2\ f [

1" Fol 10
21/2,,17" — s ]
= 1. v |
2ol e e

b [ oo
19"

\/\

Detail SQ8 — 12" Square Pile
Two-Sided, Double 2x12

(12) 12" SDWH Timber-Hex HDG Screws
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B
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Multiple-Sided, Multi-Ply Stringers — Corner/End Condition

Stringer B

|

Stringer A Stringer A

LU T

TN

(/2]
c
9
el
©
L2
[
Q
<
L4
8]
o]
(o]
©
c
©
L4
Allowable Connection Loads (Ib.) 8
(a]

Notched| Detail Lateral
: : Pile ? No.
Plies — Qty. Fasteners — Plies — Qty. Fasteners —
and Size (in.) Qty. and Model and Size (in.) Qty. and Model
8 2 (1)2x10 (8) SDWH27400G (1)2x10 (2) SDWH27400G Y SC1 2,050 895 1,700 850
8 2 (1)2x10 (8) SDWH27800G (1)2x10 (2) SDWH27400G 2,330 895 2,865 850
8 1 (1)2x10 (4) SDWH27400G (1)2x10 (4) SDWH27400G Y SC4 880 880 1,320 1,320
10 2 (1)2x10 (8) SDWH27400G (1)2x10 (2) SDWH27400G v 2 2,050 895 1,700 850
10 2 (1)2x10 (8) SDWH271000G (1)2x10 (2) SDWH27400G 2,330 895 2,865 850
10 1 (1)2x10 (4) SDWH27400G (1)2x10 (4) SDWH27400G Y SC5 880 880 1,320 1,320
10 2 (2)2x10 (8) SDWH27600G (1)2x10 (2) SDWH27400G v o7 2,860 895 2,830 850
10 2 (2)2x10 (8) SDWH271000G (1)2x10 (2) SDWH27400G 3,455 895 3,505 850
10 1 (2)2x10 (8) SDWH27600G (2)2x10 (2) SDWH27600G y 509 2,860 980 2,830 1,060
10 2 (2)2x10 (8) SDWH271000G (2)2x10 (2) SDWH27600G 3,455 980 3,505 1,060
10 1 (22x10 (4) SDWH27600G (22x10 (4) SDWH27600G Y SC11 1,620 1,620 1610 1,610
12 2 (1)2x10 (8) SDWH27400G (1)2x10 (2) SDWH27400G v sc3 2,050 895 1,700 850
12 2 (1)2x10 (8) SDWH271200G (1)2x10 (2) SDWH27400G 2,330 895 2,865 850
12 1 (1)2x10 (4) SDWH27400G (1)2x10 (4) SDWH27400G Y SC6 880 880 1,320 1,320
12 2 (2)2x10 (8) SDWH27600G (1)2x10 (2) SDWH27400G y =08 2,860 895 2,830 850
12 2 (2)2x10 (8) SDWH271200G (1)2x10 (2) SDWH27400G 3,455 895 3,505 850
12 2 (2)2x10 (8) SDWH27600G (2)2x10 (2) SDWH27600G v 5610 2,860 980 2,830 1,060
12 2 (22x10 (8) SDWH271200G (22x10 (2) SDWH27600G 3,455 980 3,505 1,060
12 1 (22x10 (4) SDWH27600G (22x10 (4) SDWH27600G Y SC12 1,620 1,620 1,610 1,610
1. Design of framing (stringers) and columns is by others. 7. Tabulated values shall be multiplied by all applicable service adjustment
2. Wooden piles and framing are Southern Pine (SP) or engineered wood factors per the NDS. Allowable loads are shown with a load duration factor
product with a minimum specific gravity or equivalent specific gravity of Cp=1.0. Loads may be increased for load duration per the building code
of 0.85. o . up to Cp=1.6. For service moisture content greater than 19%, use Cy;=0.70.
3. Use screw lengths cited in the tables and detalils. 8. When the connection on an unnotched pile is simultaneously loaded in more
4. Dimensions and allowable connection loads are based on notched piles that than one direction, the allowable load must be evaluated using the unity
must accommodate the stringers with adequate bearing and no gaps. equation: (Design uplift/Allowable uplift)+(Design lateral/Allowable lateral)
5. Notched piles shall not be notched such that more than 50% of the cross + (Design vertical/Allowable vertical) < 1.0. If notched piles are used, the
section is removed. vertical term is zero.
6. Unnotched piles may be assigned notched pile loads if the unnotched pile 9. For stringer thickness at least 1.5" and less than 3", use the table values for
dimensions meet or exceed the maximum dimensions for the notched pile the conditions with a single 2x stringer.

and fastener placement is the same.
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Dock Applications

184

Strong-Drive’

| SIMPSON

SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Multiple-Sided, Single-Ply Stringer — Corner/End Condition

Stringer B

— b4gn
| —

21AII
3"

Stringer B Elevation

Detail SC1 — 8" Square Pile

Side A: (8) 4" or 8" SDWH Timber-Hex
HDG Screws

Side B: (2) 4" SDWH Timber-Hex
HDG Screws

_.JL_
Stringer B

l oo oo

] T

—— 7'

e |
Stringer A 10"
Plan

1"
7 4
’\
2II
Stringer A Elevation
¢
1" 1"
[ [
21 <
31"

Stringer B Elevation

Detail SC2 — 10" Square Pile

Side A: (8) 4" or 10" SDWH Timber-Hex
HDG Screws

Side B: (2) 4" SDWH Timber-Hex
HDG Screws

Stringer B

i J

e
Stringer A P 12"

Plan
Q1 ]
%" /21/2"
31" 2'[[ 5" .

— A L

21AII
3| =

Stringer B Elevation

Detail SC3 — 12" Square Pile

Side A: (8) 4" or 12" SDWH Timber-Hex
HDG Screws

Side B: (2) 4" SDWH Timber-Hex
HDG Screws
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B
Dock Applications StrongTie

Strong-Drive
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Two-Sided, Single-Ply Stringer — Corner/End Condition

A "
Stringer B Stringer B M Stringer B
= W 6‘1/2" :[2 10%
StringerA +— g — Stringer A 10" Stringer A
Plan Plan
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Stringer A Elevation Stringer A Elevation Stringer A Elevation
1II 1‘V2II 1II 11/2" 1II 11/2"
q 3"\ ﬂll d<|1/2|| ) 4"\ ﬂu 421/2u J 5"\ ﬂ.. J31/2"
i i | i | |
i ol i o | \ i o |
! 3 O) : ' I @ : 2 prope @ :
214" i | = 24" | [ = 214" | | =
u . e | I Fote [ © | I b © |
2 | [ 2 - | 2 B [
r © | T © | T © |
Y e A
1 1/2" 1 1/2" 1 '%.ZII
Stringer B Elevation Stringer B Elevation Stringer B Elevation
Detail SC4 — 8" Square Pile Detail SC5 — 10" Square Pile Detail SC6 — 12" Square Pile
Side A: (4) 4" SDWH Timber-Hex Side A: (4) 4" SDWH Timber-Hex Side A: (4) 4" SDWH Timber-Hex
HDG Screws HDG Screws HDG Screws
Side B: (4) 4" SDWH Timber-Hex Side B: (4) 4" SDWH Timber-Hex Side B: (4) 4" SDWH Timber-Hex
HDG Screws HDG Screws HDG Screws
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Simpson Strong-Tie® Fastening Systems Technical Guide

Dock Applications
Strong-Drive’

SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Two-Sided, Double-Ply and One-Sided, Single-Ply Stringers — Corner/End Condition

_.‘/\._
Stringer B
L -
= 1
| /‘:’_»
i "
. Eis! °
- Bg
[ L
Stringer A P10"4
Plan
r 1"
< 3"
:1"
\
2Il
Stringer A Elevation
244" e
3~y2II

Stringer B Elevation

Detail SC7 — 10" Square Pile

Side A: (8) 4" or 8" SDWH Timber-Hex
HDG Screws

Side B: (2) 4" SDWH Timber-Hex
HDG Screws
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_.\/\._
Stringer B

3||

]
F =

6“

Lol Ll I

I

J2/ 5/

—3- ¢

=l
I
Stringer A P 12"4

Plan

€y

2%
3%'|

Stringer B Elevation

Detail SC8 — 12" Square Pile

Side A: (8) 6" or 10" SDWH Timber-Hex
HDG Screws

Side B: (2) 4" SDWH Timber-Hex
HDG Screws

| SIMPSON
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B
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Three-Sided, Double-Ply Stringers — Corner/End Condition

__v\__ __v\_

Stringer B | Stringer B
} — d
d " i 3"
. 3 I
——H EEE = .
| 5" 5y 6"
| E— | ?:::: g
: Al T E=EEl -
| -~ I —
. o
Stringer A P 10"4 Stringer A P 12" A <Q.
Plan Plan ~
3
1/2|| Q -yzu ‘y2l| Q ‘y2|| g
2" 2Il g
11/2|: 1\ 41/2||d 2‘V2|1 1\ 5-y2|| ) %
| { )
ol 1 Q
! - i n
< < L 3
: ,.‘© : T 1||
\
2II
Stringer A Elevation Stringer A Elevation
g & g e
1 'VZII 1 1/2II 1 1
) 3II} (3"\J ) 3"\12" /ZI: :3"4
LT
" © T r "
24 I L ~ 214 =
3% B 31"
Stringer B Elevation Stringer B Elevation
Detail SC9 — 10" Square Pile Detail SC10 — 12" Square Pile
Side A: (8) 6" or 10" SDWH Timber-Hex Side A: (8) 6" or 12" SDWH Timber-Hex
HDG Screws HDG Screws
Side B: (2) 4" or 6" SDWH Timber-Hex Side B: (2) 4" or 6" SDWH Timber-Hex
HDG Screws HDG Screws
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Simpson Strong-Tie® Fastening Systems Technical Guide m
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Two-Sided, Double-Ply Stringer — Corner/End Condition

__v\__ .
Stringer B ErTlnger B
//\
—— ﬁ 2 | g’

LA

A

R J T

|
J
=

Stri|I1ger A P 10"4 Stringer A Lm"A

Plan Plan
-yzu @ ‘yzll Q
2l| ‘Vzll 2|| %II
11/2"\‘ 1|| 41/2"\‘ 21/2"4 1\ 5-y2|| )
I
i @ r 1 n
< < 314"
: : 1 n
\
2II
Stringer A Elevation
Q 1 n Q 1 ::
1 1] 1
) 3II{2II ﬂll \‘2" ) 3"‘1 3II ﬂll \‘3"
T | T |
n L © I u Ll o |
: ; ® : ; © |
24" i : = 24" i . =
n = © ! 1 e © |
2 - [ 2 P |
T Q I T © I
A A
1 1/2” 1 ‘yzll
Stringer B Elevation Stringer B Elevation
Detail SC11 — 10" Square Pile Detail SC12 — 12" Square Pile
Side A: (4) 10" SDWH Timber-Hex Side A: (4) 6" SDWH Timber-Hex
HDG Screws HDG Screws
Side B: (4) 6" SDWH Timber-Hex Side B: (4) 6" SDWH Timber-Hex
HDG Screws HDG Screws
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Simpson Strong-Tie® Fastening Systems Technical Guide m

Dock Applications

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Square Piling (cont.)

Stringer-to-Square Pile Bracing

L
] | ﬁ

L o

__Av__

Notch pile to
accommodate

stringer(s) 7

3%’

134" min.

11"

Detail SB1
2x4 Brace with (2) SDWH27400G
Screws at Each End

Square Piles — Loads for Stringer-to-Square-Pile Bracing Connections

Number of Screws per Detail No Allowable Load in Tension or
End of Brace : Compression (Ib.)

Brace Size

Screw Model ‘ (in.) ‘ Brace Type

SDWH27400G

1. Design of framing (stringers) and columns is by others.

2. Wooden piles and framing are Southern Pine (SP), glulam, LVL, LSL and PSL PLUS stringers and shall have minimum specific gravity or
equivalent specific gravity of 0.50.

3. Use screw lengths cited in tables and details.

4. Tabulated values shall be multiplied by all applicable service adjustment factors per the NDS. Allowable loads are shown with a load
duration factor of Cp=1.0. Loads may be increased for load duration per the building code up to Cp=1.6. For service moisture content
greater than 19%, use Cum=0.70.

5. Minimum stringer thickness shall be 2.5" to accommodate screw length.

6. See figure for spacing requirements.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Dock Applications

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Round Piling

One-Sided Stringers — Continuous Condition

Joint, if applicable,

is to be located at the —

lo o!
2\3\ i
|

|

centerline of pile.

Uplift
Lateral

-+

1© ©
|

EA

¢

%7

N

Splice, if applicable,
is to be located at the
centerline of pile

E—

Unnotched, Continuous

Uplift
LateraIT P

Notched piles

must accommodate
the stringers with
no gaps

|
2
1

Notched, Continuous

Round Piles — Loads for One-Sided, Stringer-to-Pile Connection

| SIMPSON

PileSize | TOQ MO | Stringer | i | Notched “ﬂ'o"t'é‘ﬁ‘é'é‘ Detail el S et (::t)eral
(in.) : Type Qty. and Model Pile ? [Pile Depth| No. _ .
(in.) Continuous Continuous
8 (1)2x10 SP (4) SDWH27600G N — 2,020 1,445 11,010 2,020 1,540 | 1,010
8 (1) SP (4) SDWH27600G Y 6" 1,555 1,505 | 780 2,020 1,670 | 1,010
8 (2)2x10 SP (4) SDWH27600G Y 5 1,570 1,570 | 1,025 1,710 1,565 | 995
8 (1)4x10 DFL (4) SDWH27600G Y 4% AP 1,605 1,095 | 805 1,825 1,560 | 915
8 (1)1.75x9.5 LVL/LSL | (4) SDWH27600G Y 6Va 1,425 1,425 | 715 2,090 2,090 | 1,045
8 (2)1.75x9.5 LVL/LSL | (4) SDWH27600G Y 4% 1,605 1,095 | 805 1,825 1,560 | 915
8 (1) 3.5x9.25 PSLPLUS | (4) SDWH27600G Y 4% 1,695 1,405 | 850 1,615 1,250 | 810
8 (1)3.125t03.5x9.5 Glulam (4) SDWH27600G Y 4% 1,985 1,880 | 995 1,445 1,445 | 725
10 (1)2x10 SP (4) SDWH27600G N — 2,020 1,445 11,010 2,020 1,540 | 1,010
10 (12x10 SP (4) SDWH27600G Y 8% 1,555 1,505 | 780 2,020 1,670 | 1,010
10 (2)2x10 SP (4) SDWH27800G Y 7 2,045 1,655 | 1,025 1,985 1,565 | 995
10 (3)2x10 SP (4) SDWH27800G Y S 2,390 1,680 | 1,195 2,310 2,030 | 1,155
10 (1)4x10 DFL (4) SDWH27800G Y 6% 1,605 1,095 | 805 1,825 1,560 | 915
10 (1)1.75x9.5 LVL/LSL | (4) SDWH27600G Y 8Ys - 1,425 1,425 | 715 2,090 2,090 | 1045
10 (2)1.75x9.5 LVL/LSL | (4) SDWH27800G Y 6% 1,605 1,095 | 805 1,825 1,560 | 915
10 (1) 3.5x9.25 PSL PLUS | (4) SDWH27800G Y 6% 1,695 1,405 | 850 1,615 1,250 | 810
10 (1)3.125t03.5x9.5 Glulam (4) SDWH27800G Y 6% 1,985 1,880 | 995 1,445 1,445 | 725
10 (3)1.75x9.5 LVL/LSL | (4) SDWH27800G Y 4%, 1,605 1,420 | 805 1,520 1,520 | 760
10 (1) 5.25x9.25 PSLPLUS | (4) SDWH27800G Y 4% 1,605 1,420 | 805 1,520 1,520 | 760
10 (1)5.25x9.5 Glulam (4) SDWH27800G Y 4%, 1,420 1,400 | 710 2,215 1,845 | 1,110
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B
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Round Piling (cont.)

One-Sided Stringers

Round Piles — Loads for One-Sided, Stringer-to-Pile Connection (cont.)

Minimum Allowable Connection Loads (Ib.)

Notched | Notched | Detail
Pile ? [Pile Depth| No. Lateral

Total
Fasteners —

Total Stringers —

Pile Size Qty. and Size

Stringer

(in.) (in) Wpe | qty. and Model

(in.) Continuous Continuous .
12 (1)2x10 SP (4) SDWH27600G N — 2,020 1,445 | 1,010 2,020 1,540 | 1,010 g
12 (1)2x10 SP (4) SDWH27600G Y 1072 1,555 1,505 | 780 2,020 1,670 | 1,010 -g
12 (2)2x10 SP (4) SDWH27800G Y 9 2,045 1,655 | 1,025 1985 1,565 995 O
12 (3)2x10 SP (4) SDWH27800G Y 7 2,390 1,680 | 1,195 2,310 2,030 | 1,155 &
12 (1)4x10 DFL (4) SDWH27800G Y 8% 1,605 1,095 | 805 1,825 1,560 915 <L
12 (1)1.75x9.5 LVL/LSL | (4) SDWH27600G Y 10V RPD 1,425 1,425 | 715 2,090 2,090 | 1,045 %
12 (2)1.75x9.5 LVL/LSL | (4) SDWH27800G Y 8% 1,605 1,095 | 805 1,825 1,560 915 8
12 (1)3.5x9.25 PSLPLUS | (4) SDWH27800G Y 8% 1,695 1,405 | 850 1,615 1,250 810 o)
12 (1)3.125t03.5x9.5 Glulam (4) SDWH27800G Y 8% 1,985 1,880 | 995 1,445 1,445 725 %
12 (3)1.75x9.5 LVL/LSL | (4) SDWH27800G Y 6% 1,605 1,420 | 805 1,520 1,520 760 %
12 (1)5.25x9.25 PSLPLUS | (4) SDWH27800G Y 6% 1,605 1,420 | 805 1,520 1,520 760 8
12 (1)5.25x9.5 Glulam (4) SDWH27800G Y 6% 1,420 1,400 | 710 2,215 1,845 | 1,110
1. Design of framing (stringers) and columns is by others. Cp = 1.0. Loads may be increased for load duration per the building code up
2. Wooden piles and framing are Southern Pine (SP) or engineered wood to Cp = 1.6. For service moisture content greater than 19%, use Cim=0.70.
products with minimum specific gravity or equivalent specific gravity of 0.50. 8. When the connection on an unnotched pile is simultaneously loaded in more
3. Use the screw length cited in the tables and details. than one direction, the allowable load must be evaluated using the unity
4. Dimensions and allowable connection loads are based on notched piles that equation: (Design uplift/Allowable uplift) + (Design lateral/Allowable lateral) +
must accommodate the stringers with adequate bearing and no gaps. (Design vertical/Allowable vertical) < 1.0. If notched piles are used, the last
5. Notched piles shall not be notched such that more than 50% of the cross term is zero.
section is removed. 9. For stringer thickness at least 1.5" and less than 3", use the table values for
6. Unnotched piles may be assigned notched pile loads if the unnotched pile the conditions with a single 2x stringer.
dimensions meet or exceed the maximum dimensions for the notched pile 10. Butt loads are based on all stringer members butted. For muiti-ply stringers
and fastener placement is the same. where one stringer is continuous, use the tabulated loads in the “Continuous
7. Tabulated values shall be multiplied by all applicable service adjustment and Lap” column. Refer to figures for details.

factors per the NDS. Allowable loads are shown with a load duration factor of

One-Sided, Single-, Double- or Triple-Ply Stringer — Continuous Condition (End Condition Similar)

¢ ¢

11/2” 11/2" 11/2” 11/2"
1II\ /1" 11/2” \ /1<y2ll
1 eIl 1 o] TT
3| < S 3| < <
1 n : © 3 : 1 " : © & :
yo i | | A | |
2II 2II
Unnotched Notched
Detail RP1 Detail RP2 Section View
8" Round Piles 10" and 12" Round Piles
- Se— 1 s
i T
Notched, Butt Notched, Lap

(Outer Ply Butt, Inner Ply Continuous similar) 191



B
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Round Piling (cont.)

Two-Sided Stringers

Latoral T Uplift Lat |TUplift
atera o
Joint, if applicable, - . Splice, if applicable, alera -
is to be located at the —— T o is to be located at the Notched piles il
centerline of pile L x| centerline of pile must accommodate } \ I
S i©\~ sl g the stringers with !‘)!"! ! M
X =screw installed | —17" < no gaps )

from opposite side I

Total Allowable Connection Loads (Ib.)

Total

A | Sl i — L it
; Qty. and Size Detail Fasteners Uplift Lateral
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Size (in.
10 (2 2x10 RP3 (8) SDWH271000G 3,965 2,960 2,140 3,430 3,190 2,875
12 (2)2x10 RP4 (8) SDWH271200G 3,725 3,130 2,240 4,000 3,645 3,505
14 (2 2x10 RP5 (8) SDWH271200G 1,865 1,565 1,120 2,000 1,825 1,755
10 4)2x10 RP6 (8) SDWH271000G 4,590 3,745 2,785 3,430 3,190 2,875
12 4 2x10 RP7 (8) SDWH271200G 7,055 4,975 4,140 4,990 4,165 3,130
12 4)2x12 RP8 (12) SDWH271200G 8,735 5,330 4,750 6,000 5,470 5,260
14 (4) 2x10 RP9 (8) SDWH271200G 3,530 2,490 2,070 2,495 2,085 1,565
14 (4) 2x12 RP10 (12) SDWH271200G 4,370 2,665 2,375 3,000 2,735 2,630
1. Design of framing (stringers) and columns is by others. 9. Tabulated values shall be multiplied by all applicable service adjustment
2. Wooden piles and framing are Southern Pine (SP) or engineered wood factors per the NDS. Allowable loads are shown with a load duration factor
products with minimum specific gravity or equivalent specific gravity of 0.50. of Cp = 1.0._Loads may be increased for load duration per the building
3. Wooden piles and framing are Southern Pine (SP) or engineered wood code up to Cp = 1.6. For service moisture content greater than 19%, use
products with specific gravity or equivalent specific gravity of 0.55. Cm=0.70.
4. Use the screw lengths cited in the tables and details. 10.When the connection on an unnotched pile is simultaneously loaded in

5. Tabulated loads are total load, not per side, and are based on double more than one direqtion, the allowable Ioaq must bg evaluated using the
shear action with the same size and quantity of stringers on opposing faces unity equation: (Design uplift/Allowable uplift) + (Design lateral/Allowable
of the pile. lateral) + (De§|gn vertical/Allowable vertical) < 1.0. If notched piles are used,
6. Dimensions and allowable connection loads are based on notched piles that the last term is zero. . .
must accommodate the stringers with adequate bearing and no gaps. 11.For stringer thickness at least 1.5" and less than 3", use the table values for

7. Notched piles shall not be notched such that more than 50% of the cross the conditions with a single 2x stringer. .
section is removed. 12.Butt loads are based on all stringer members butted. For multi-ply

8. Unnotched piles may be assigned notched pile loads if the unnotched-pile stringers where one stringer is continuous, use the tabulated loads in the
dimensions meet or exceed the maximum dimensions for the notched pile Continuous and Lap” column. Refer to figures for details.
and fastener placement is the same.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Dock Applications
Strong-Drive’

| SIMPSON

SDWH TIMBER-HEX HDG Screw for Round Piling (cont.)

Two-Sided, Single-Ply Stringer — Continuous Condition (End Condition Similar)

2" e

3"
-1 n

2||

Detail RP3 — 10" Round Pile
Single 2x10

(8) 10" SDWH Timber-Hex HDG Screws

< T
Z -
¢
1" 1"
ZHT \ 33 / TZ"
r——rol o}
3| < | L <
1" o 0 |
f=i | o
2II

Detail RP4 — 12" Round Pile
Single 2x10

(8) 12" SDWH Timber-Hex HDG Screws

£ 3
£ 3
¢
1" 1
o 3w ow
I {
1" o) lo |
| < 1 s
b Lo o |
yo | b - |
2"

Detail RP5 — 14" Round Pile
Single 2x10

(8) 12" SDWH Timber-Hex HDG Screws

193

[72)
c
9
]
®
k)
S
o
<
"4
(8)
O
(]
©
c
®
i
(S)
()
(o]




Simpson Strong-Tie® Fastening Systems Technical Guide m
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Round Piling (cont.)

Two-Sided, Double-Ply Stringer — Continuous Condition (End Condition Similar)

]

0 a b a

—

(/2]
c
)
wpd
g ¢
—& 2%|l 21/2|| " Q " ‘I " @ 1 n
< n n n n 1 1 14" 2“« ) 3" 3" ( N 2"
~ 2 ) 1/? % . 2 2|| \ 3" 3" / 2" 1 /2 " [’ " "
o i i } } \o— — —
(o] T ’\ ’\ n L o o |
Q q" © 5 | " Pl o 21/2"L i l
e] " < < i o | = o o !
-y ] < AR e LT g
> 1" ©f «© : 1 : W © i 1" : N © :
5 . = (—
Q 2 2 1 %u
Detail RP6 — 10" Round Pile Detail RP7 — 12" Round Pile Detail RP8 — 12" Round Pile
Two-Sided, Double-Ply 2x10 Two-Sided, Double-Ply 2x10 Two-Sided, Double-Ply 2x12
(8) 10" SDWH Timber-Hex HDG Screws (8) 12" SDWH Timber-Hex HDG Screws (12) 12" SDWH Timber-Hex HDG Screws

Two-Sided, Double-Ply Stringer — Continuous Condition (End Condition Similar)

¢
1 n Q 1 n 1 ”\ /1 “
; 2% | 3%"3%e" [ 2%
2%, \3n3n [ 28 o “y
" L 6 o |
1 i 5 lo i 21/2"1 i @;‘: ::(@ i J
" [ s = ° oo
/S LT 2" ! :
1 - ® * | 1" I ©;,; ;,;© !
A : I A ! !
2|| 1 3A]"
Detail RP9 — 14" Round Pile Detail RP10 — 14" Round Pile
Two-Sided, Double-Ply 2x10 Two-Sided, Double-Ply 2x12
(8) 12" SDWH Timber-Hex HDG Screws (12) 12" SDWH Timber-Hex HDG Screws

194

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.



C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

Dock Applications

Strong-Drive’

SDWH TIMBER-HEX HDG Screw for Round Piling (cont.)

End/Corner Condition

T Uplift

Lateral
-t
Too |
|
I | =
1{© © |
[ |

Stringer A z

StrongTie

Stringer B

PD

NSEEA7

Round Pile — Loads for End/Corner Connection

Stringer A Stringer B
Notched

Plies — Qty.
and Size

Fasteners —
Qty. and Model

Plies — Qty.

and Size

Fasteners —
Qty. and Model

- Allowable Connection Loads
Minimum per Stringers (Ib.)
Notched Pile

Depth, PD

(in.)

Detail No.
Lateral

8 (1)2x10 | (4 SDWH27600G | (1)2x10 | (4) SDWH27600G N RC — 1,140 1,615
8 22x10 | (4 SDWH27800G | (2)2x10 | (4) SDWH27800G N RC1 — 1,655 1,585
8 (1)2x10 | (4 SDWH27400G | (1)2x10 | (4) SDWH27400G Y RC2 6% 1,035 1,455
8 @2x10 | (3)SDWH27600G | (22x10 | (3)SDWH27600G Y RC3 5 1,310 1,110
10 | (1)2x10 | (4)SDWH27600G | (1)2x10 | (4) SDWH27600G N RC — 1,140 1615
10 | (2x10 | (4)SDWH27800G | (92x10 | (4) SDWH27800G N RC — 1,655 1,585
10 | (1)2x10 | (4)SDWH27400G | (1)2x10 | (4) SDWH27400G Y RC2 8% 1,035 1,455
10 | @2x10 | (3 SDWH27600G | (92x10 | (3) SDWH27600G y RC3 7 1,310 1,110
12 | (1)2x10 | (4)SDWH27600G | (1)2x10 | (4) SDWH27600G N RC — 1,140 1615
12 | @2x10 | (4)SDWH27800G | (92x10 | (4) SDWH27800G N RC1 — 1,655 1,585
12 | (1)2x10 | (4)SDWH27400G | (1)2x10 | (4) SDWH27400G Y RC2 10% 1,035 1,455
12 | @2x10 | (3)SDWH27600G | (92x10 | (3) SDWH27600G y RC3 9 1,310 1,110

—

. Design of framing (stringers) and columns is by others.

2. Wooden piles and framing are Southern Pine (SP) or engineered wood
products with minimum specific gravity or equivalent specific gravity

of 0.55.

3. Use the screw lengths cited in the tables and details.

4. Dimensions and allowable connection loads are based on notched piles that
must accommodate the stringers with adequate bearing and no gaps.

5. Notched piles shall not be notched such that more than 50% of the cross

section is removed.

6. Unnotched piles may be assigned notched pile loads if the unnotched pile
dimensions meet or exceed the maximum dimensions for the notched pile
and fastener placement is the same.

7.

8.

9.

Tabulated values shall be multiplied by all applicable service adjustment
factors per the NDS. Allowable loads are shown with a load duration factor
of Cp = 1.0. Loads may be increased for load duration per the building
code up to Cp=1.6. For service moisture content greater than 19%, use
Cm = 0.70.

When the connection on an unnotched pile is simultaneously loaded in
more than one direction, the allowable load must be evaluated using the
unity equation: (Design uplift/Allowable uplift) + (Design lateral/Allowable
lateral) + (Design vertical/Allowable vertical) < 1.0. If notched piles are used,
the vertical term is zero.

For stringer thickness at least 1.5" and less than 3", use the table values for
the conditions with a single 2x stringer.
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Dock Applications
Strong-Drive’

Simpson Strong-Tie® Fastening Systems Technical Guide

SDWH TIMBER-HEX HDG Screw for Round Piles (cont.)

Two-Sided, Single and Double-Ply — Corner Condition

| SIMPSON

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

Stringer B Stringer B Stringer B
2 N
s
(o] — =
® = v E ff
© G~ _l ! \
0 NG 1,
z guma —
<% Stringer A Stringer A
X Plan Plan
3
Q ¢
U n n
c 1 1
@ n M ] n AL
2 1% V[ % 1 1%
[3]
a |
I
| o - 1 n - 1 n | o
| [ " | o 1 n
g | 31Al" $ 31A $ | al 72 A"
| O - n ~ n | 21A
: © - 1 T 1 : @ 72||
B B
2II 2II
Stringer A Elevation Stringer A Elevation Stringer A Elevation
1 n 1 n 1 1/2"
1‘y2ll\/1-y2" 1II/1II 11/2|: 1II1II
)
' ' I |
i : © i 2|| [ : © i : : vy :
2a] ELE b 2al B4 AN
2" == | 2" d | 21/‘" ) :
1 4 ' A I | 1 1/2 1
1 %II 1 -yzll
Stringer B Elevation Stringer B Elevation Stringer B Elevation
Detail RC1 — Unnotched Round Piles Detail RC2 — Notched Round Piles Detail RC3 — Notched Round Piles
(Any Diameter, Any Qty. of Plies) (Any Diameter), Single-Ply Stringer (Any Diameter), Double-Ply Stringer
(4) SDWH Timber-Hex (4) 4" SDWH Timber-Hex (8) 68" SDWH Timber-Hex
HDG Screws, Length per Table HDG Screws HDG Screws
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|SIMPSON|
Dock Applications StrongTie

Strong-Drive’
SDWH TIMBER-HEX HDG Screw for Round Piling

Stringer-to-Round Pile Bracing

N \ / L
3 A - N
I | 1
Notch pile to
accommodate

stringer j

=

250 194" min.
9II

P
3
14" >

g
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A
N 115"
o
¢
Detail RB1

2x4 Brace with
(2) 4" SDWH Timber-Hex
HDG Screws at Each End

Round Piles — Loads for Stringer-to-Pile Bracing Connections

Brace Size

Screw Model o Brace Type Number of Screws Detail No. Allowable Load in Tension or

per End of Brace Compression (Ib.)

SDWH27400G DF or SP

1. Design of framing (stringers) and columns is by others.

2. Wooden piles and framing are Southern Pine (SP) or engineered wood products with minimum specific gravity or equivalent specific
gravity of 0.50.

3. Use the screw lengths cited in the tables.

4. Tabulated values shall be multiplied by all applicable service adjustment factors per the NDS. Allowable loads are shown with a
load duration factor of Cp=1.0. Loads may be increased for load duration per the building code up to Cp=1.6. For service moisture
content greater than 19%, use Cm=0.70.

5. Minimum stringer thickness shall be 2.5" to accommodate screw length.

6. See figure for spacing requirements.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Connector Fastening

In some cases, it is desirable to install Simpson Strong-Tie face-mount joist hangers and straight straps
with nails that are a different type or size than what is called out in the load table. In these cases, these
reduction factors must be applied to the allowable loads listed for the connector.

Load Adjustment Factors for Optional Fasteners Used with Face-Mount
Hangers, Post Bases and Caps, and Straight Straps — Includes SD
Connector (SD) and SD Connector SS (SD SS) Fastener Options

Allowable Load Adjustment Factor For LUS, MUS, HUS, LRU,

HHUS and HGUS Hangers
Connector Replacement Face-Mount Hangers —— —_—
Table Fastener Fastener Straight _ ost Bases raig
raig Double Shear and Caps Straps ®

Download/ :
Uplift Download
0.131" x 115" #9 x 112" SD or SD SS screw 1.00 N/A N/A N/A 1.00
0.131" x 115" 0.85 N/A N/A N/A 1.00
0.131" x 21"
#9 x 172" SD or SD SS screw 1.00 N/A N/A N/A 1.00
#9x 172" SD or SD SS screw 1.00 N/A N/A N/A 1.00
0.148" x 115" (C——)
0.131" x 115" 0.83 N/A N/A N/A 0.83 ‘67
0.131" x 112" 0.71 0.65" 0.711 N/A 0.83 Double-shear nailing shall
0.131" x 21" 0.83 0.65 0.83 0.83 0.83 use minimum 3"-long nails
1"
0.148" x 1%" 0.64 | Notallowed | Notallowed |  N/A 1.00° or2%"long SD screws
8-1 ig: X %j/z" 0.148" x 172" 0.77 0.77% 0.77% N/A 1.00°
: X
0.148" x 314" 0.148" x 2>" 1.00 0.80 1.00 1.00 1.00
0.148" x 3%4" 1.00 1.00 1.00 1.00 1.00 [
#9 x 172" SD or SD SS screw 1.00 See strongtie.com* N/A 1.00
#9 x 22" SD or SD SS screw 1.00 See strongtie.com* 1.00 1.00
#9x 25" SD ; i e——]
Connector screw #9 x 112" SD or SD SS screw 0.86 0.86" 0.86" N/A 0.86 { :
#10x 112" SD i
i SeEy #9 x 112" SD or SD SS screw 0.83 N/A N/A 0.83 0.83
Shorter fasteners may
#9 x 112" SD or SD SS screw 0.71 0.71" 0.71" N/A 0.71 not be used as
#10%2%" SD double-shear nails
X272 "
Connector screw #9 x 212" SD or SD SS screw 0.83 0.83 0.83 0.83 0.71
#10 x 12" SD or SD SS screw 0.80 0.80" 0.80" N/A 0.80
0.162" x 215" 1.00 0.67 1.00 1.00 1.00
0.148" x 215" 0.84 0.67 0.84 0.84 0.84
0.148" x 3" 0.84 0.84 0.84 0.84 0.84
0.148" x 3%4" 0.84 0.84 0.84 0.84 0.84
Lllez v zv 0.148" x 11" 0.64 0.6410 0.64° | Notalowed |  0.84°
0.162" x 314" 0 2 . . b b
#9 x 172" SD or SD SS screw 0.83 See strongtie.com* N/A 0.83
#9 x 22" SD or SD SS screw 0.83 See strongtie.com* 0.83 0.83
#10 x 172" SD screw 1.00 See strongtie.com* N/A 1.00
#10 x 212" SD screw 1.00 See strongtie.com* 1.00 1.00

= © 0O N O O,
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. Allowable load adjustment factors shown in the table are applicable to all face-mount hangers, post bases and caps, and

straight straps throughout this catalog, except as noted in the footnotes below.

. Some products have been tested specifically with alternative fasteners and have allowable load adjustment factors or

reduced capacities published on the specific product page or strongtie.com. Values published on the product page or
strongtie.com may be used in lieu of using this table.

. This table does not apply to SUR/SUL/HSUR/HSUL hangers or to hangers modified per allowed options, or to connectors

made from steel thicker than 10 ga.

. Strong-Drive® SD Connector and SD Connector SS screw substitutions in this table do not apply to sloped, skewed, or

double-shear hangers. Strong-Drive SD Connector and SD Connector SS screws may be used in these connectors. For
additional information and specific allowable loads, refer to strongtie.com/sd. Where published allowable loads are for
installation with #10 SD screws, multiply by 0.83 to obtain allowable loads for #9 SD screws.

. Nails and Strong-Drive SD Connector and SD Connector SS screws may not be combined in a connection.
. Do not substitute 0.148" x 112" nails for face nails in slope and skew combinations or in skewed-only LSU.

. For straps installed over %" maximum wood structural panel sheathing, use a 2%2"-long fastener minimum.

. Where noted, use 0.84 for 10 ga., 11 ga., and 12 ga. products when using SPF lumber.

Where noted, use 0.92 for 10 ga., 11 ga., and 12 ga. products when using SPF lumber.

O Where noted, 112"-long fasteners may be substituted for the specified fastener into the header only; double-shear fasteners

shall be minimum 22" long.

| SIMPSON
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Connector Fastening

Fastening |dentification

O

Round Holes

Purpose:
To fasten a
connector.

Fill Requirements:
Always fill, unless
noted otherwise.

C )

Obround Holes

Purpose:

To make fastening
a connector in a
tight location easier.

Fill Requirements:
Always fill, unless
noted otherwise.

L]

Square Holes

Purpose:
To fasten a
connector.

Fill Requirements:

Always fill, unless
noted otherwise.

@

Hexagonal Holes

Purpose:

To fasten a connector
to concrete or

masonry.

Fill Requirements:

Always fill when
fastening a connector
to concrete or

masonry.

/\

Triangular Holes

Purpose:

To increase a
connector’s strength
or to achieve
maximum strength.

Fill Requirements:
When the designer
specifies maximum
nailing.

Simpson Strong-Tie® Fastening Systems Technical Guide

&

Diamond Holes

Purpose:

To temporarily
fasten a connector
to make installing
it easier.

Fill Requirements:
None.

| SIMPSON

Pilot Holes

Tooling holes for
manufacturing
purposes. No
fasteners required.

ITS/IUS Strong-Grip™
The Strong-Grip™ seat allows
the I-joist to “snap” in securely
without the need for joist nails.

Dome Nailing

This feature guides the
nail into the joist and
header at a 45° angle.

Double-Shear Nailing

The nail is installed into the joist and
header, distributing the load through
two points on each joist nail for greater
strength. Double-shear nailing must
be full-length catalog nail.

Speed Prongs

Used to temporarily
position and secure

the connector for easier
and faster installation.

Positive Angle
Nailing (PAN)
Provided when wood
splitting may occur, and
to speed installation.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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[SIMPSON
Connector/Steel-to-Wood Fastening StrongTie

Strong-Drive’ SDS HEAVY-DUTY CONNECTOR Screw

Heavy-Duty Simpson Strong-Tie Connectors

The Simpson Strong-Tie Strong-Drive SDS screw is a V4"-diameter high-strength structural wood screw
ideal for various connector installations as well as wood-to-wood, general metal-to-wood and EWP
fastening applications.

Install Tips: A low-speed 2" drill with a %" hex driver (BITHEXR38-134) is the recommended tool for installation.
Codes/Standards: ICC-ES ESR-2236 (including City of LA Supplement); State of Florida FL9589

For more information, see p. 68, C-F-2023 Fastening Systems catalog

SDS — Allowable Shear Loads — 0-48'1 @ —

Steel Side-Plate Applications 1 g

A
\

DF/SP Allowable Loads® SPF/HF Allowable Loads®

ead | Fastene Shear (100) Withdrawal* Shear (100) Withdrawal*
eng ode
R LR Wood Sice Plate?|  Steel Side Plate LN Vood Side Plate?|  Steel Side Plate (100

194" 14 ga. | 10 ga. | Wood | Steel 14 ga. | 10 ga. | Wood
1" S(;L 16ga. | and or Side | Side and or Side
12 ga. |Greater | Plate | Plate 12 ga. |Greater | Plate

1% | SDS25112| 1 1,500 — — 250 250 250 170 170 — — 180 180 180 120 120
2 SDS25200 | 1% 1,300 = = 250 290 290 215 215 = = 180 210 210 150 150
2% | SDS25212 | 12 1,100 190 — 250 390 420 255 255 135 — 180 280 300 180 180
3 SDS25300 | 2 950 280 = 250 420 420 345 345 200 = 180 300 300 240 240

3% | SDS25312 | 2Va 900 340 340 250 420 420 345 385 245 245 180 300 300 240 270
4% | SDS25412 | 2% 800 350 | 340 250 420 420 345 | 475 250 245 180 300 300 240 330
5 SDS25500 | 2% 500 350 340 250 420 420 345 | 475 250 245 180 300 300 240 330
6 SDS25600 | 3% 600 350 | 340 250 420 420 345 560 250 245 180 300 300 240 395
8 SDS25800 | 3% 400 350 340 250 420 420 345 560 250 245 180 300 300 240 395

1. Allowable loads are shown at the wood load duration factor of Cp = 1.00. Loads may be increased for load duration up to a Cp = 1.60.

2. Withdrawal loads shown are in pounds (Ib.) and are based on the lessor value of either head pull-through for a 1.5"-thick wood side member or
withdrawal from the main member. If entire thread length is not installed into the main member, calculate withdrawal based on 172 Ib./in. of thread
penetration for DF/SP wood and 121 Ib./in. for SPF/HF wood. Maximum withdrawal values with a steel side plate are 635 Ib. for 16 ga. and 800 Ib.
for 14 ga. due to head pull-through.

3. LSL wood-to-wood applications that require 42", 5", 6" and 8" SDS screws are limited to interior-dry use only.

4. Minimum spacing requirements are listed in ICC-ES ESR-2236.
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Wafer-Head Screw

General Wood-to-Wood, Metal-to-Wood Fastening T

For more information, see p. 68, C-F-2023 Fastening Systems catalog 0.42"

SD8 — Allowable Shear Loads — Steel Side Plate

Refe o
Allowab ar Load

Steel Side Plate Thickness Allowable drawal Load
in. (ga.

—_ =
~

0.054 - 0.25 (16 - 3)
DFL/SP p DFL/SP p

#8x 1% SD8x1.25 50 45 82 58

1. Allowable loads are shown at the wood load duration factor of Cp = 1.00.
Loads may be increased for load duration up to a Cp = 1.60.
2.8D8x1.25 requires %" minimum penetration into the main member.
3. Do not use SD8x1.25 wood screws with structural connectors unless specified.
4. Warning: Industry studies show that hardened fasteners can experience performance problems in wet
or corrosive environments. Accordingly, use this product in dry, interior, and noncorrosive environments only.
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[SIMPSON
Connector/Steel-to-Wood Fastening StrongTie

Strong-Drive’
SD CONNECTOR and SD CONNECTOR SS Screw

Codes/Standards: ICC-ES ESR-3046 (including City of LA Supplement); State of Florida FL 9589

For more information, see pp. 69-70, C-F-2023 Fastening Systems catalog

~ =
@j [ EEEEE R
&

1% - 2%

SD/SD SS — Allowable Shear Loads —
Steel/Stainless Steel Side Plate

Reference SP a She

ode dd Allowab ar Loads (Ib

end end
0

DFL/SP P
#9Ix 1% | SD9112SS/ SD9112 171 112
#9x 2% | SD9212SS / SD9212 10 200 112
#10x1% Sb10112 173 138
#10x 2% SD10212 215 165

1. Loads are given for Cp = 1.00 and may be increased for load duration per the building code to Cp = 1.60.
2. Steel/stainless steel side-plate thickness is 33 to 100 mil (20-12 ga.).

SD/SD SS — Allowable Shear Loads for Wood Connections

_ ) Reference DFL/SP Allowable Shear Loads (Ib.) Reference SP Allowable Shear Loads (Ib
eng ode engt Wood Side Plate Thickness (in.) 00d Side Pla
%52 — Y2 250 — Ya 1%
#9x1% | SD9112/SD9112SS 105 — — 93 — —
#9x 2% | SD9212/SD9212SS 118 133 130 99 94 109
#10x 1% SD10112 10 127 = = 102 = =
#10x 2% SD10212 147 168 152 106 126 123
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SD/SD SS — Allowable Withdrawal Loads —
DFL, SP, SPF, HF Lumber

ead b
a a
eng eng

¢ DFL and SP PF and
Main Member a embe
#9x1%2 | SD9112 / SD9112SS
173 122
#9x 22 | SD9212 / SD9212SS
1.0 0.37
#10x 1% SD10112
173 122
#10x 2% SD10212
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[SIMPSON
Connector/Steel-to-Wood Fastening StrongTie

Strong-Drive” SD CONNECTOR SS Screw
Connector Compatibility Chart

The load-rated Strong-Drive SD Connector SS screw (SD SS)
is a Type 316 stainless steel fastener designed, tested and
approved for use with certain Simpson Strong-Tie stainless
steel connectors. Type 316 stainless steel provides excellent
protection in severe-corrosion environments.

e Shank is designed to match fastener holes in
Simpson Strong-Tie connectors

e Head stamp with size for easy identification
e Packages include a %" hex driver bit

e Available in #9 x 114", #9 x 215"

Simpson Strong-Tie Stainless-Steel
Connectors for SD Connector SS
Screws A=

The following tables list stainless steel Simpson Strong-Tie Connector models, the approved Type 316 stainless steel
Strong-Drive SD Connector SS screw sizes, and the quantity required. Simpson Strong-Tie is constantly testing and updating this
information. See strongtie.com/ssconnectorfastening for updated information.
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[SIMPSON
Connector/Steel-to-Wood Fastening StrongTie

Strong-Drive® SD CONNECTOR SS Screw
Connector Compatibility Chart (cont.)

SD Connector SS SD Connector SS
Connector Quantity Needed Connector Quantity Needed
Model Description Model Description
No. #Ix 1" | #9x2%" No. #9x 11" | #9x 21"
(SD9112SS) | (SD9212SS) (SD9112SS) | (SD9212SS)

LUC26SS For 2x6, 2x8 joist 10 — ABU44SS! For 4x4 post 12 —

LUC210SS For 2x10, 2x12 joist 16 — ABU46SS! For 4x6 post 12 —

LUS26SS For 2x6, 2x8 joist 4 4 ABUB6SS' For 6x6 post 12 —

LUS28SS For 2x8, 2x10 joist 6 4 ABU8BSS! For 8x8 post 18 —

LUS210SS For 2x10, 2x12, 2x14 joist 8 4 H2ASS For rafter/truss-to-wall stud 10 —
LUS26-2SS For Double 2x6, 2x8 joist 4 4 H2.5ASS For rafter/truss-to-wall plate 10 — o))
LUS28-2SS For Double 2x8, 2x10 joist 6 4 H3SS For single plate 8 — =
LUS210-2SS For Double 2x10, 2x12 joist 8 6 H8SS For rafter/truss-to-wall plate 10 = S
HUC28-2SS! For Double 2x8 — 20 H10ASS For rafter/truss-to-wall plate 18 — "6;
HUC210-2SS! For Double 2x10 — 28 A34SS Multi-purpose angle 8 — I.‘IE
SUL26SS! Skewed 45° left for 2x6, 2x8 joist 6 6 A35SS Multi-purpose angle 12 — S
SUR26SS! Skewed 45° right for 2x6, 2x8 joist 6 6 L50SS Skewable angle 6 — -g
SUL210SS! Skewed 45° left for 2x10, 2x12 joist 10 10 LTS1288? Light twist strap 12 — [}
SUR210SS" | Skewed 45° right for 2x10, 2x12 joist 10 10 L TS18SS? Light twist strap 12 — E
LCE4SS' For 4x or 6x post 24 — MTS12SS? Light twist strap 14 — O
AC4SS! For 4x beam, 4x post 28 — MTS20SS? Light twist strap 14 — o
ACBSS! For 6x beam, 6x post 28 — CS16SS Coil strap 22 — '8
BC4SS' For 4x beam, 4x post — 12 MSTA12SS Straight strap 10 — ©
BOGSS' For 6 beam, 6x post — 24 MSTA18SS Straight strap 14 — 3
BCS2-2/4SS For Double 2x beam to 4x post — 14 MSTA24SS Straight strap 18 — O
BCS2-3/6SS! For Triple 2x beam to 6x post — 18 MSTA36SS Straight strap 26 — gl
BC40SS! For 4x beam 10 — LSCSS Stair stringer 17 — _8
1. Products with superscript 1 have published allowable loads based on installation with #10 SD screws. Multiply allowable loads by 0.83 to obtain allowable loads for L
#9 SD SS screws. s
2.LTS/MTS straps installed with #9 x 112" SD SS screws match allowable loads for installations with 0.148" x 3" nails. §
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[SIMPSON |
Connector/Steel-to-Wood Fastening StrongTie

Strong-Drive’
SCN SMOOTH-SHANK CONNECTOR Nail

Simpson Strong-Tie® Connectors

For more information, see pp. 132 and 148, C-F-2023 Fastening Systems catalog

<+« 1% -3%" —>» 0.131"x 172" 0.131"x 212" 0.148"x 112" 0.148"x 212" 0.148"x 3" 0.162" x 22" 0.162" x 312"
SCN Smooth-Shank Head Stamps

—o

Simpson Strong-Tie connectors have been designed and tested with specific types of nails, which are generally
referred to as Structural Connector Nails (SCN). The specified nail size, type and quantity must be installed in the
correct holes of the connector or strap to achieve the published loads for the hardware. The dimensions and bending
yield strength characteristics needed for nails used in Simpson Strong-Tie connectors and hardware are given in

the table below. The designer and installer must be sure that the correct fastener is specified and installed. In cases
where the installed nail matches the criteria of the nail specified for the hardware, full hardware design values result.

SCN Smooth-Shank Connector Nails and Common Nails
Approved for Use with Simpson Strong-Tie Connectors'23

Minimum Bending
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Fastener Head Style Head (Ii)ri:l)meter Yielt(ipssti)rfggth

0.131x1% N8 Round 0.281 100,000
0.131x2% 8d common Round 0.281 100,000
0.148x 1% N10 Round 0.281 90,000
0.148x 2% N10D Round 0.281 90,000

0.148x3 10d common Round 0.281° 90,000
0.162x 2" N16 Round 0.281 90,000
0.162x 3%2 16d common Round 0.281° 90,000

1. Tolerance on diameter and length per ASTM F1667.

2. Tolerance on head diameter (+0.0015 in.)

3. All dimensions are prior to coating.

4. Tested in accordance with ASTM F1575.

5. Minimum head diameter shown; actual head diameters on 10d and 16d common nails are larger.
6. Minimum bending yield strengths applicable to SCNR nails of the same diameter.

Power-driven SCNs are often used to install Simpson Strong-Tie connectors and straps. Power-driven nails must
have the same dimensions and bending yield strength as hand-driven nails. Dedicated power nailers are designed
to drive nails of specific lengths that may be less than the length required to achieve full design values for the
connector or strap hardware. When connectors and straps are installed with power-driven nails or hand-driven
nails that are a different type or size than those called out in the connector and strap specifications, adjustment
factors as given on strongtie.com must be applied to the allowable loads for the connector or strap.

Overdriven Nails in Connectors and Straps

A nalil that is installed such that the head deforms the steel of the connector or strap is considered overdriven.
Extra care to prevent overdriven nails should be taken when installing power-driven nails. Simpson Strong-Tie
has evaluated the effect of overdriven nails in connectors and straps. No load reductions for connectors or
straps apply as a result of overdriven nails if all of the following conditions are met:

e Connectors and straps are 14-, 16-, or 18-gauge steel.

® The top of the nail head is not driven past flush with the face of the metal hardware.

¢ The nail goes through an existing fastener hole without enlarging it.

e The steel around the hole is not torn or damaged other than denting caused by the nail head.
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Simpson Strong-Tie® Fastening Systems Technical Guide

Connector/Steel-to-Wood Fastening

Strong-Drive’

SCNR RING-SHANK CONNECTOR Nail

Simpson Strong-Tie Connectors

Strong Drive® SCNR Ring-Shank Connector nails are the best choice for

achieving maximum load values in stainless-steel connectors.

For more information, see pp. 133 and 149, C-F-2023 Fastening Systems catalog

O f;mmmmm

¢ 11" — 31—

0. 131" x 112" 0. 131" x 2%2" 0. 148" x 172" 0. 148" x 2%2" 0. 148" x3" 0. 162“ x 31"
SCNR Ring-Shank Head Stamps

When installing galvanized connectors and straps, use an SCN that is zinc galvanized.
If the connectors and straps are stainless steel, then stainless-steel SCNRs shall be used.

Stainless-Steel Nails

The USDA Forest Service, Forest Products Laboratory
showed that stainless-steel nails with smooth shanks do
not have the same withdrawal resistance as smooth-shank
carbon steel nails (Withdrawal strength and bending yield
strength of stainless-steel nails, 2015, Journal of Structural
Engineering). In addition, Simpson Strong-Tie conducted
an extensive series of withdrawal testing with stainless-
steel nails made from Type 304, Type 305 and Type 316
stainless steels to assess the stainless-steel ring-shank nail
withdrawal performance over a wide range of nail diameters
(0.072in. to 0.238 in.) and wood specific gravities (0.42 to
0.55). The withdrawal tests were conducted in accordance
with ASTM D1761 using wood conditioned to 12-percent
moisture content. Further, the reference allowable withdrawal
resistance for each of the tested nails was calculated using
the withdrawal calculation for post-frame ring-shank nails in
NDS-12, equation 11.2-4 (NDS-15, equation 12.2-4), NDS-
2015, equation 12.2-4 and NDS-2018, equation 12.4-5,

Stainless Steel Nails for Connectors

Simpson Strong-Tie stainless-steel connectors are required
to be installed using stainless-steel fasteners. Recent testing
at Simpson Strong-Tie indicates that allowable load values
for some Simpson Strong-Tie stainless-steel connectors have
changed when smooth-shank stainless steel nails are used.
Refer to strongtie.com/products/categories/zmax.html
for a list of connectors available in stainless steel, which
includes links to load tables for carbon steel and stainless-
steel smooth-shank nail installations as applicable.

Nail Substitution Chart

W=1800G?D

The allowable withdrawal loads for Simpson Strong-Tie
stainless-steel ring-shank nails with a safety factor of 5.0 were
at or above the calculated reference withdrawal resistance
for deformed-shank nails. As a result, the deformed-shank
nails equation for reference withdrawal design values can be
safely used for Simpson Strong-Tie stainless-steel ring-shank
nails of all diameters across the specific gravity range of 0.42
to 0.55. This finding and recommendation are specific to
Simpson Strong-Tie stainless-steel ring-shank nails and shall
not be applied to stainless-steel ring-shank nails made by
other manufacturers.

The bending yield strength of Simpson Strong-Tie stainless-
steel nails (smooth and ring-shank) meet the bending yield
strength specifications of ASTM F1667, which are the same
as those in the IBC and IRC.

In cases where these load tables indicate stainless-steel
smooth-shank nail installations have reduced loads, full
allowable loads listed for the same carbon steel connector
may be achieved if the stainless-steel connector is installed
with the correct replacement stainless-steel Simpson
Strong-Tie Strong Drive SCNR Ring-Shank Connector
nails as shown in the following Nail Substitution Chart.

Replacement Ring-Shank Stainless-Steel Nails, Type 316 Stainless Steel

Catalog-Specified Carbon-Steel
Smooth-Shank Nail

Replacement Stainless-Steel Strong-Drive SCNR
Ring-Shank Connector Nail

Length (in.) Hand-Drive Collated
0.131x1.5 SSNAS T10A150MCN
0.131x25 SSA8D T10A250MCN
0.148x1.5 SSNA10 T9A150MCN
0.148x2.5 — T9A250MCN
0.148x 3.0 SSA10D —
0.162x 3.5 SSA16D —

1. Collated nails listed are available in 33° paper tape strips.

| SIMPSON
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Simpson Strong-Tie® Fastening Systems Technical Guide
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B

Connector/Steel-to-Wood Fastening

Outdoor Accents’ Structural Wood Screw

(Strong-Drive® SDWS TIMBER Screw)
Structural Wood-to-Wood Connections for
Outdoor Accents Decorative Hardware

Designed to provide an easier and significantly faster
installation time compared to through-bolting. When
used with the patented hex-head washer (which is
code report listed in IAPMO UES ER-192), it provides
a structural, decorative solution for Outdoor

Accent products.

Black exterior coatings provide corrosion resistance
equivalent to hot-dip galvanization (ASTM A153, Class D),
making them suitable for certain exterior and preservative-
treated wood applications.

SDWS22312DBB with
STN22 Hex-Head Washer

Patented, see
strongtie.com/patents for the
most current list.

Features:
e New patented SawTooth® point on the 32" and 5%" lengths ensures fast starts, reduces
installation torque and eliminates the need for predrilling in most applications

e Deep 6-lobe T40 recess for secure and easy driving

e Underhead nibs offer greater control when seating the head

Codes/Standards: IAPMO UES ER-192 (including City of LA Supplement), State of Florida FL13975
US Patent: 9,523,383

For more information, see pp. 64-66, C-F-2023 Fastening Systems catalog

The SDWS22312DBB, SDWS22512DBB and the SDWS25200DBB can be used

in conjunction with the STN22 hex-head washer. When installing SDWS22312DBB

and SDWS22512DBB, the STN22 can be placed onto wood or steel side plate, and
SDWS25200DB can be placed onto steel side plate member prior to screw installation.

SDWS Qutdoor Accents
Structural Wood Screw with STN22
Hex-Head Washer — Wood to Wood/Steel

e I]-mmw

<+—2'—>

+—3%"-5%" ——m >

Reference Allowable ea oad b

ead
" eng 2x Wood Side Member ga. Steel Side Membe

DFL/SP P eda DFL/SP P
SDWS22312DBB with STN22 2 235 192 179 470 385 320
SDWS22512DBB with STN22 3 465 430 395 640 495 425
SDWS25200DBB with STN22 14 — — — 210 170 —
See footnotes below.
SDWS QOutdoor Accents Structural Wood Screw — Wood to Wood
DFL/SP P eda DFL/SP P
SDWS22312DBB 2 255 190 225 164 151 142
SDWS22512DBB 3 405 405 230 214 187 142
SDWS25200DBB 1V — — — 172 103 —

1. Allowable loads are for connections between two members with full thread penetration into the main member.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.0. Loads may be increased for load duration per

the building code up to a Cp = 1.60. Tabulated values must be multiplied by all applicable adjustment factors per the NDS.
3. Minimum spacing, edge and end distance requirements are per IAPMO UES ER-192.
4. Loads are based on installation into the side grain of the wood with the screw axis perpendicular to the face of the member.
5. “—"indicates conditions not tested.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Connector/Steel-to-Wood Fastening

Outdoor Accents’

Connector Screw

(Strong-Drive® SD CONNECTOR Screw)
Structural Wood-to-Wood Connections for Outdoor Accents Decorative Hardware

The Outdoor Accents Connector Screw reduces installation time by driving easily without predrilling.
Designed for installation with the Outdoor Accents APA21 90°-angle, APLH light joist hangers, APRT
Rigid Tie® connectors and APGT gazebo ties, the screw’s black finish accents any outdoor living project.

Double-barrier black coating provides corrosion resistance equivalent to hot-dip galvanization
(ASTM A153, Class D), making it suitable for certain exterior and preservative-treated wood applications.

Features:
e Tested and approved for use in many of our best-selling e Optimized heat-treating for ductility and strength

connectors for both interior and most exterior applications e 14" hex drive bit included

e The single-fastener steel-side-plate load capacity of the

e Head identification for easy inspection
SD10 exceeds the capacity of a 16d commmon nail Y INsp

Codes/Standards: ICC-ES ESR-3046 (including City of LA Supplement);
State of Florida FL 9589

For more information, see p. 67, C-F-2023 Fastening Systems catalog

For more information on Outdoor Accents connector products,
please see the Wood Construction Connectors catalog, C-C-2021.

| SIMPSON

Outdoor Accents Connector Screw 1
Reference DFL/SP Allowable Loads Reference SP Allowable Load
ead
‘ 0 eng Shear Steel Side Plate e eel Side Plate
0 - Withdrawal 2 ¢ dra
20 ga.(lb.)12 ga. (Ib./in.) 0 ga , ga b
#10x 1% SD10112DBB 1 173 173 138 122

1. Withdrawal loads and steel-side-plate shear loads are based on testing per AC233.
2. Allowable loads are shown at the wood load duration factor of Cp = 1.00.
Loads may be increased for load duration per the building code up to a Cp = 1.60.
3. Withdrawal loads are in Ib./in. of thread penetration into the side grain of the main member.
4. Visit strongtie.com for wood-to-wood shear values and wood-side-plate details.
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[SIMPSON
Wood-to-Steel Fastening StrongTie

Strong-Drive*
TBP WOOD-TO-STEEL Screw

Common Applications:
e \Wood to hot-rolled steel (Maximum recommended thicknesses: 4")

For more information, see pp. 115 and 235, C-F-2023 Fastening Systems catalog

TBP — Allowable Loads — 0 46.1 ‘
DFL and SP Lumber Attachment to Steel ' SN
(Steel Members 16 ga. — %" Thick) D .
) omina . Reference DFL/SP Allowable Loads (Ib.)
o o : Uplift Shear
+ Co=10 Co=16 Co=1.0 Co=16
54 (16) 195 195 210 335
P16 (26368) 66 (14) 205 205 210 335
97-375
2 15— 3o 245 390 215 345
" 54 (16) 195 195 210 335
P14 (735) 68 (14) 205 205 210 335
=515 245 390 215 345
(12— %)

1. For use with structural steel members up to %" thick or cold-formed steel members 54 mil (16 ga.) or thicker.

2. Minimum steel strength Fu = 45 ksi.

3. Product is available in two coatings. TBP screws have a black phosphorous coating. TBG screws have a mechanically galvanized (N2000) coating for
additional corrosion protection.

4. Reference allowable loads are based on tests using 2x (1.5 in.) thick wood members.

5. Use increased allowable loads (Cp = 1.6) only when resisting wind or seismic forces. Values must be multiplied by all applicable adjustment factors
per the NDS.

6. Minimum fastener spacing requirements to achieve allowable loads: 4" end distance, 1.5" edge distance, 1.5" between staggered rows, 3" between
non-staggered rows, and 4" between fasteners in a row.

7. Visit strongtie.com/drawings and search for SD1-M for additional detail sheets and load tables in DWG, PDF or DXF format.
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[SIMPSON
Wood-to-Steel Fastening StrongTie

Strong-Drive’
TF WOOD-TO-STEEL Screw

Common Applications:
e \Wood to hot-rolled steel (Maximum recommended thickness: 1942")

For more information, see pp. 116 and 236, C-F-2023 Fastening Systems catalog

TF WOOD‘TO‘STEEL SCI’eW - 046"1 ‘ m
Allowable Loads — SPF/DFL/SP '

Lumber Attachment to Steel < s >
(Steel Members V4" — 1%42" Thick)

) oming Reference SPF, DFL, SP Allowable Loads (Ib.)
o ' i 0od Specie Uplift Shear
Cp=1.0 Cp=1.6 Cp=1.0 Cp=1.6
SPF 190 300 210 335
TFP1475 (735) 2X DFL 260 415 265 425
SP 370 590 300 480

1. For use with structural steel members from %" up to %" thick.

2. Minimum steel strength Fu = 45 ksi.

3. Standard product available in a black phosphate coating.

4. Reference allowable loads are based on tests using 2x (1.5 in.) thick wood members.

5. Use increased allowable loads (Cp = 1.6) only when resisting wind or seismic forces. Values must be multiplied by all applicable adjustment factors
per the NDS.

6. See figure for minimum spacing requirements.

TF-WOOD-TO-STEEL Screw Spacing Requirements

Minimum Distance or Spacing

(o))
=
c
Q
]
(/1)
(1]
LL
3
Condition Direction of Load to Grain ‘ (in) C-I’-')
Perpendicular 1Y
Edge Distance pendict @ 2 -9'
Parallel ©) 1Y% (o))
Perpendicular 4 =
End Distance 2 ™ g A c
EIELE 5 Typical web filler with =
Perpendicular 1%
Spacing Between Fasteners in a Row 4 : 2x wood member _g
Parallel @ 4 (7]
Perpendicular ® 2V
Spacing Between Rows of Fasteners g
PO Parallel ® 1% %
Spacing Between Staggered Rows Perpendicular or Parallel @) Ya '8
2
Min. spacing for loading
Min. end distance (2) parallel to grain (@)
h D Min. spacing for loading o
perpendicular to grain 5) Typical top flange
i installation
Min. edge
—p distance @
Load Parallel to Grain @ @ Y i
@ @ i
Load g
Perpendicular Min. <
to Grain stagger @ e Min.
stagger ()
= @ @ Y
Direction of Grain Min. spacing for loading
parallel to grain ) Typical tube steel
0 R .
Min. spacing for loadin post installation
perpendicular to grain
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[SIMPSON
Sheathing-to-Steel Fastening StrongTie

Strong-Drive’
PPHD SHEATHING-TO-CFS Screw

Common Application:

Wood structural panel/sheathing to cold-formed steel

(#8 — maximum thickness: 54 mil / 16 ga.; #10 and #12 — maximum thickness: 97 mil / 12 ga.)
Codes/Standards: ASTM C1513 compliant, ICC-ES ESR-4208

For more information, see pp. 118 and 239, C-F-2023 Fastening Systems catalog

D\\\\\\‘\\\\\\\\\\\\‘\\\\\\\\\\W [—

PPHD — Pullout Loads — Steel Connections - 1% -3
Pullout (Ib.)
Deslz:?'ia[gtion Steel Thickness: mil (ga.)
(22) (20) (18) (16) i)

Allowable Strength (ASD) 135 195 —

PF;F;HDD&JEQEG #8 | Design Strength (LRFD) 100 140 220 315 — —

Nominal Strength 155 225 335 485 — —

PPHD134 Allowable Strength (ASD) 60 85 140 205 310 440

PPHDQ134 #10 | Design Strength (LRFD) 100 140 220 330 500 700
HADE Nominal Strength 155 225 340 505 765 1075

Allowable Strength (ASD) 65 85 140 210 335 475

PPHDQ134 #12 | Design Strength (LRFD) 105 140 225 335 540 760
Nominal Strength 170 235 350 515 825 1,170

1. Screws and connections have been tested per AlSI Standard Methods S904-13 and S905-13.

2. Values are based on cold-formed steel (CFS) members with a minimum yield strength, Fy of 33 ksi and minimum tensile strength, Fy of 45 ksi for 43 mil
(18 ga.) to 27 mil (22 ga.), and a minimum yield strength, Fy of 50 ksi and minimum tensile strength, Fy of 65 ksi for 54 mil (16 ga.) to 97 mil (12 ga.).

3. For design purposes, steel-sheet thicknesses are 0.0283" for 27 mil (22 ga.), 0.0346" for 33 mil (20 ga.), 0.0451" for 43 mil (18 ga.), 0.0566" for 54 mil
(16 ga.), 0.0713" for 68 mil (14 ga.) and 0.1017" for 97 mil (12 ga.). The actual sheet thickness shall not be less than 95% of these design thicknesses
as specified in AISI S100-12.

4. A minimum of three exposed screw threads are required to achieve the loads in the Table.

5. PPHDQxxx models have Quik Guard® coating; PPHDxxx models have yellow zinc coating.

PPHD — Pull-Through Loads — Rated Sheathing Panels
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Load Minimum Nominal Panel Thickness (in.)
Description Plywood
1952 2335
ASD 83 84 116 49 109 17
PPHD11516

PPHDQ11516 #8 LRFD 179 181 250 106 235 255
Nominal strength 415 420 580 245 545 585
PPHD134 ASD 75 85 118 52 11 114
PPHDQ134 #10 LRFD 162 184 255 112 240 245
AR Nominal strength 375 425 590 260 589 570
ASD 135 154 165 86 140 166
PPHDQ134 #12 LRFD 290 330 355 185 305 360
Nominal strength 675 770 825 430 701 830

1. The tabulated values are based on testing per AC233.
2. ASD pull-through loads based on a factor of safety of five applied to the nominal strength value
(Cp= 1.0, increases to Cp = 1.6 allowed where applicable).
3.LRFD load based on adjustment of ASD load per NDS 2018, Appendix N using Kr = 3.32, ¢, = 0.65, and A = 1.0.
4. PPHDQxxx models have Quik Guard® coating; PPHDxxx models have yellow zinc coating.
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[SIMPSON
Sheathing-to-Steel Fastening StrongTie

Strong-Drive’
CBSDQ SHEATHING-TO-CFS Screw

Common Application:
Wood structural panel/sheathing to cold-formed steel

Codes/Standards: ASTM C1513 compliant, ICC-ES ESR-4208

For more information, see p. 244, C-F-2023 Fastening Systems catalog
— Max grip length —]

Iy

&

CBSDQ — Pullout Loads — Steel Connections 1% 2% —

Load

Description

ASD 105 175

CBSDQ158S #3 LRFD 170 280
Nominal strength 300 460

ASD 155 255

CBSDQ214S #10 LRFD 250 410
Nominal strength 445 665

1. Screws and connections have been tested per AISI Standard Methods S904-17 and S905-17.

2. Values are based on cold-formed steel (CFS) members with a minimum yield strength of Fy = 33 ksi and
tensile strength of Fy = 45 ksi for 43 mil (18 ga.), and a minimum yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.).

3. For design purposes, steel sheet thicknesses are 0.0451 inch for 43 mil (18 ga.) and 0.0566 inch for 54 mil (16 ga.).

4. A minimum of three exposed screw threads are required to achieve the loads in the Table.

5. Maximum grip length for the CBSDQ158S is 1.15". Maximum grip length for the CBSDQ214S is 1.73". Grip length is the total connection
thickness plus three protruding threads.

CBSDQ — Pull-Through Loads — Rated Sheathing Panels

Reference Pull-Through Loads (Ib.)

Minimum Nominal Panel Thickness (in.)
Load

Description
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ASD 58 63 86

CBSDQ158S #3 LRFD 125 135 185
Nominal strength 290 315 430

ASD 47 47 78

CBSDQ214S #10 LRFD 102 102 168
Nominal strength 235 235 390

1. The tabulated values are based on testing per AC233.

2. ASD pull-through loads based on a factor of safety of five applied to the nominal strength value
(Cp = 1.0, increases to Cp = 1.6 allowed when applicable).

3.LRFD load based on adjustment of ASD load per NDS 2018 Appendix N using Kr = 3.32, ®, = 0.65, and A = 1.0.

4. Maximum grip length for the CBSDQ158S is 1.15". Maximum grip length for the CBSDQ214S is 1.73". Grip length is the total connection
thickness plus three protruding threads.
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Simpson Strong-Tie® Fastening Systems Technical Guide

CFS Systems

Strong-Drive’
PPHD/CBSDQ/FHSD/WSFLRV Screws

For More Product Information:

e Strong-Drive® PPHD Sheathing-to-CFS screw: see pp. 118 and 239, C-F-2023 Fastening Systems catalog
e CBSDQ Sheathing screw: see p. 244, C-F-2023 Fastening Systems catalog

e FHSD Wood-to-CFS screw: see p. 246, C-F-2023 Fastening Systems catalog

o WSFLRV Wood-to-CFS/Aluminum screw: see p. 247, C-F-2023 Fastening Systems catalog

e See ESR-4208 for Strong-Drive PPHD Sheathing-to-CFS and CBSDQ Sheathing screws design
and installation with wood structural panels.

RN —— @ D=

+— 1% -8"— > +—1%" - 2% —»
Strong-Drive PPHD SHEATHING-TO-CFS Screw CBSDAQ Sheathing-to-CFS Screw

AN
<« 1"-1%"—>
WSFLRV Wood-to-CFS/Aluminum Screw

=

FHSD Wood-to-CFS Screw

PPHD, CBSDQ, FHSD, WSFLRV Screws' — Nominal Shear Strength (Rn)
for Wind and Other In-Plane Loads for Shearwalls (Ib./ft.)

Maximum Fastener Spacing at Panel Edges (in.)
Assembly Description Aspect Ratio
(A)]
1%32" structural 1 sheathing (4 ply), one side 2:1 1,065° — — —
46" rated sheathing (OSB), one side 2:1 9108 1,410 1,735 1,910
76" rated sheathing (OSB), 51 1,020 o o o

one side oriented perpendicular to framing

46" rated sheathing (OSB), one side 2:1° — 1,025 1,425 1,825

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.65) to determine the design strength or
divided by the safety factor (Q = 2.0) to determine the allowable strength.

2. Screws in the field of the panel shall be installed 12" (305 mm) on center (0.c.).

3. Where fully blocked gypsum board is applied to the opposite side of this assembly, per Table C2.1-2 AISI S213
Standard North American Standard for Cold-Formed Steel Framing — Lateral Design 2018 Edition with
Supplement No. 1 and Commentary with screw spacing at 7" (178 mm) o.c. edge and 7" (178 mm) o.c. field,
these nominal strengths are permitted to be increased by 30%.

4. For walls with material of the same type and nominal strength applied to opposite faces of the same wall, the available
strength of material of same capacity is cumulative. Where the material nominal strengths are not equal, the available strength
shall be either two times the available strength of the material with the smaller value or shall be taken as the value of the
stronger side, whichever is greater. Summing the available strengths of dissimilar material applied to opposite faces or
to the same wall line is not allowed.

5. Shearwall height to width aspect ratio (h/w) greater than 2:1, but not exceeding 4:1, shall be permitted provided the
nominal shear strength is multiplied by 2w/h.

6. For wood structural panel sheathed shearwalls, tabulated Rn values shall be applicable for short-term load duration (wind loads).
For other in-plane lateral loads of normal or permanent load duration as defined by the AWC NDS, the values in the table above
for wood structural panel sheathed shearwalls shall be multiplied by 0.63 (normal) or 0.56 (permanent).

7. Maximum stud spacing 24" o.c.

8. All sheathing edges shall be attached to framing or 1%2" width 33 mil blocking.

9. Table based on Table C2.1-1 AlSI S213 Standard North American Standard for Cold-Formed Steel Framing —

Lateral Design 2018 Edition with Supplement No. 1 and Commentary.

10. See General Load Table on p. 22 for screw strength.

11. #8 screws — PPHD, CBSDQ, FHSD, WSFLRV. #10 screws — FHSD.

12. Stud, track and blocking (if applicable) shall be a minimum of 33 mil.
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CFS Systems

Strong-Drive
PPHD/CBSDQ/FHSD/WSFLRV Screws (cont.)

PPHD, CBSDQ, FHSD, WSFLRV Screws™ — Nominal Shear Strength (Rn)
for Seismic and Other In-Plane Loads for Shearwall (Ib./ft.)

2
Maximum I Spacmlg UL (R Designation Thickness®® Required
Assembly Description Aspect Ratio of Stud, Track and Blocking Sheathing

| SIMPSON

(h/w) (mil) Screw Size
192" structural 1 sheathing 21 780 990 - — 33or43 8
(4 ply), one side 2:1 890 1330 | 1,775 | 2190 43 10
2:13 700 915 — — 68 8
Y rated sheathing (0SB, 2:12 825 1235 | 1545 | 2,060 48 8
one side 2:1 940 1410 | 1,760 | 2,350 54 8
2:1 1232 | 1,848 | 2310 | 3,080 68 10

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.60) to determine the design strength or
divided by the safety factor (Q = 2.5) to determine the allowable strength.

2. Screws in the field of the panel shall be installed 12" (305 mm) on center (0.c.).

3. Shearwall height to width aspect ratio (h/w) greater than 2:1, but not exceeding 4:1, shall be permitted provided
the nominal shear strength is multiplied by 2w/h.

4. For walls with material of the same type and nominal strength applied to opposite faces of the same wall, the available
strength of material of same capacity is cumulative. Where the material nominal strengths are not equal, the available strength
shall be either two times the available strength of the material with the smaller value or shall be taken as the value of the
stronger side, whichever is greater. Summing the available strengths of dissimilar material applied to opposite faces or
to the same wall line is not allowed.

5. Substitution of a stud or track of a different designation thickness is not permitted.

6. Wall studs and track shall be of ASTM A1003 Structural Grade 33 (Grade 230) Type H steel for members with a designation
thickness of 33 and 43 mil, and A1003 Structural Grade 50 (Grade 340) Type H steel for members with a designation thickness
equal to greater than 54 mil.

7. For wood structural panel sheathed shearwalls, tabulated Rn values shall be applicable for short-term load duration (seismic loads).
For other in-plane lateral loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table above
for wood structural panel sheathed shearwalls shall be multiplied by 0.63 (normal) or 0.56 (permanent).

8. Maximum stud spacing 24" o.c.

9. All sheathing edges shall be attached to framing or 12" width 33 mil blocking.

10. Table based on Table C2.1-3 AISI S213 Standard North American Standard for Cold-Formed Steel Framing —

Lateral Design 2018 Edition with Supplement No. 1 and Commentary.

11. See General Load Table on p. 22 for screw strength.

12. #8 screws — PPHD, CBSDQ, FHSD, WSFLRV. #10 screws — FHSD.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
CFS Systems StrongTie

Strong-Drive’
172" FHSD Wood-to-CFS Screw for Use in
Plywood-to-Aluminum Connections

The Simpson Strong-Tie FHSD Wood-to-CFS screw (SSFHSD11251016) is an ASTM C1513 compliant, #10 flat head,
1%" long, Type 410 stainless-steel self-tapping screw. This information is related to the use of this screw for 34" plywood
to 12" aluminum connections.

Third-party witnessed testing was performed in accordance with AISI Standard Test Method S904-08 to determine
screw strength.

FHSD Wood-to-CFS Screw

FHSD Wood-to-CFS Screw Strength

Nominal Strength Allowable Load

Nominal Screw Length Threads per Inch Ib. (Ib.)

(in.) Tension, Tension,
Pts Pts/Q

1% #10 16 2,275 3,435 760 1,145

FHSD Wood-to-CFS Screw — Allowable Loads

Single Shear Pull-Through

(Ib.) (Ib.)

217 207 137

1. Allowable loads are shown with a duration of load for the %" plywood of Cp=1.0.
Loads may be increased for load duration per the building code up to Cp=1.6.
Tabulated values must be multiplied by all applicable adjustment factors.
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Simpson Strong-Tie® Fastening Systems Technical Guide

CFS Systems

Strong-Drive’
DWF/DWFSD Screws

For more information, see pp. 244-245, C-F-2023 Fastening Systems catalog

— 1" — 15" — ¢ 11 _ 05" N
DWF Drywall-to-CFS Screw DWFSD Drywall-to-CFS Screw

DWF/DWFSD Screws — Nominal Strength (Rn) for Wind and Seismic for Shearwalls
Faced with 2" Gypsum Board (Ib./ft.)

Fastener Spacing at Panel Edges/Field
Max. (m)

Assembly Description Aspect Ratio
Wiy 4/12

2" gypsum board on one side of wall; 21 290 495 295 230
steel studs max. 24" o.c. '

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.6 LRFD Seismic, ¢ = 0.65 LRFD Wind) to determine
design strength or divided by the safety factor (Q = 2.5 ASD Seismic, Q = 2.0 ASD Wind) to determine allowable strength.
2. For gypsum sheathed shearwalls, tabulated values shall be applicable for short-term load duration only (wind or seismic loads).
3. Gypsum board shall comply with ASTM C1396.
4. Gypsum board shall be applied horizontal with 33 mil strap blocking of 14" width, In addition, solid blocking is required
between the first two end studs. Alternatively, sheets may be applied vertically or values can be multiplied by 0.35.
5. Studs and track shall be a minimum thickness of 33 mil.
6. Table based on Table C2.1-2 AISI S213 Standard North American Standard for Cold-Formed Steel Framing —
Lateral Design 2007 Edition with Supplement No. 1 and Commentary.
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Simpson Strong-Tie® Fastening Systems Technical Guide m
CFS Systems StrongTie

Strong-Drive’
PHSD/FPHSD Screws

For more information, see p. 237, C-F-2023 Fastening Systems catalog

® (s =

o .
PHSD FRAMING-TO-CFS Screw FPHSD FRAMING-TO-CFS Screw

PHSD (#8) Screw — Sheet-Steel Sheathing to CFS,
Nominal Shear Strength (Rp) for Wind (W) and Seismic (S) for Shearwalls' (Ib./ft.)

Max. Fastener Spacing at Panel Edges? Designation Thickness’
Assembly Description Aspect Ratio (in.) of Stud, Track and Blocking’
(h/w) 6 (mil)
. , . 485 (W) _ _ _ i
0.018" sheet steel, one side 2:1 390 (3) 33 (min.)
4:1 — 1,000 1,085 1,170 43 (min.)
0.027" sheet steel, one side
25 647 710 778 845 33 (min.)
; ' . 970 (W) _ _ _ i
0.018" sheet steel, both sides 2:1 780 (5) 33 (min.)
4:1 — 2,000 2,170 2,340 43 (min.)
0.027" sheet steel, both sides
25 1,294 1,420 1,556 1,690 33 (min.)

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.6, LRFD Seismic, ¢ = 0.65, LRFD Wind) to determine design strength or
divided by the safety factor (Q = 2.5, ASD Seismic, Q = 2.0, ASD Wind) to determine allowable strength.

2. Screws in the field of the panel shall be installed 12" (305 mm) on center (0.C.).

3. Shearwall height-to-width aspect ratio (h/w) greater than 2:1, but not exceeding 4:1, shall be permitted provided the nominal strength values
are multiplied by 2w/h.

4. Wall studs and track shall be of ASTM A1003 Structural Grade 33 (Grade 230) Type H steel for members with a designation thickness of 33 and 43 mil.

5.In lieu of blocking, panel edges shall be permitted to be overlapped and attached to each other with screw spacing as required for panel edges.
Where such a connection is used, tabulated design values shall be reduced 30%.

6. Maximum stud spacing 24" o.c.

7. Blocking, if applicable, shall be a minimum 33 mil, 12" width.

8. Table based on Table C2.1-1 AISI S213 Standard North American Standard for Cold-Formed Steel Framing — Lateral Design 2007 Ediition
with Supplement No. 1 and Commentary.
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Simpson Strong-Tie® Fastening Systems Technical Guide

CFS Systems

Strong-Drive’
PHSD/FPHSD Screws (cont.)

FPHSD (#10) Screw — Sheet-Steel Sheathing to CFS,
Nominal Shear Strength (Rn) for Wind (W) and Seismic (S) for Shearwalls (Ib./ft.)

Max. Fastener Spacing at Panel Edges® Designation Thickness®

Assembly Description Aspect Ratio (in.) of Stud, Track and Blocking’
(h/w) 6 (mil)
" . . 485 (W) _ _ _ i
0.018" sheet steel, one side 2:1 390 (3) 33 (min.)
4:1 — 1,000 1,085 1,170 43 (min.)
0.027" sheet steel, one side
2:18 647 710 778 845 33 (min.)
" , . 970 (W) _ _ _ i
0.018" sheet steel, both sides 2:1 780 (5) 33 (min.)
4:1 — 2,000 2,170 2,340 43 (min.)
0.027" sheet steel, both sides
2:18 1,294 1,420 1,556 1,690 33 (min.)

1. Nominal strength shall be multiplied by the resistance factor (¢ = 0.6, LRFD Seismic, ¢ = 0.65, LRFD Wind) to determine design strength or
divided by the safety factor (Q = 2.5, ASD Seismic, Q = 2.0, ASD Wind) to determine allowable strength.

2. Screws in the field of the panel shall be installed 12" (305 mm) on center (0.c.).

3. Shearwall height-to-width aspect ratio (h/w) greater than 2:1, but not exceeding 4:1, shall be permitted provided the nominal strength values
are multiplied by 2w/h.

4. Wall studs and track shall be of ASTM A1003 Structural Grade 33 (Grade 230) Type H steel for members with a designation thickness of 33 and 43 mil.

5.In lieu of blocking, panel edges shall be permitted to be overlapped and attached to each other with screw spacing as required for panel edges.
Where such a connection is used, tabulated design values shall be reduced 30%.

6. Maximum stud spacing 24" o.c.

7. Blocking, if applicable, shall be a minimum 33 mil 112" width.

8. Table based on Table C2.1-1 AISI S213 Standard North American Standard for Cold-Formed Steel Framing — Lateral Design 2007 Ediition
with Supplement No. 1 and Commentary.
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CFS Connections StrongTie

PC SC I’GWS Max. grip

length
For more information, see p. 233, C-F-2023 Fastening Systems catalog : m |<— —>|
Cold-Formed Steel (CFS) Member Connection Loads -1

Reference Shear (Ib.) Reference Pullover (Ib.) Reference Pullout (Ib.)

Model NoDrinair;aI Load Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]

| om0 |37 [ 7] 9 6|

ASD? 290 | 345 170 | 255 | 475 106 | 136

#10-12x1 | PC1BS1012 | 0.190 [ S S [ N S N I
Nominal load* | 660 | 785 475|765 1,195 265 | 335

1. Screws and screw connections have been tested per AISI Standard Test Method S904 and S905.

2. The tabulated ASD loads for cold-formed steel (CFS) members are based on the lower of the screw strength or the strength
of the screw in the connected members per AlSI S100.

3. The safety factor is based on AISI S100 for tested connections.

4. The nominal load values listed are achieved under laboratory conditions and should not be used for design loads.

5. Values are based on CFS members with a minimum yield strength of Fy = 33 ksi and tensile strength of F, = 45 ksi for
43 mil (18 ga.) to 27 mil (22 ga.), minimum yield strength of Fy = 50 ksi and tensile strength of Fy = 65 ksi for 22 mil (24 ga.),
and a minimum yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.) and thicker.

6. For design purposes, steel sheet thicknesses are 0.0227" for 22 mil, 0.283" for 27 mil, 0.0346" for 33 mil, 0.0451" for 43 mil,
0.0566" for 54 mil, 0.0713" for 68 mil, and 0.1017" for 97 mil. The actual sheet thickness shall not be less than 95% of these design
thicknesses as specified in AISI S100.

7. Screw diameters per AISI S200 General Provision Commentary Table D1.1.

8. Minimum required screw length is the lesser of %" or the minimum length required for the screw to extend through the steel connection
a minimum of three exposed threads per AISI S200 General Provisions Standard Section D1.3.

9. Maximum grip length for the PC1BS1012 is 0.46" Grip length is the total connection thickness plus three protruding threads.

10. Larger of screw head or washer diameter, dy, for #10 and #12 screws is 0.375".

11.The allowable load (ASD) values shown are not permitted to be increased for short-duration loads such as wind or earthquake loads.

12. The lower of the pullover and pullout allowable load should be used for tension design.

13. The tabulated shear values are based on the thinner steel member in connection. Steel thickness for both members must be in
the range of 12-22 gauge.

Wood Member Connection Withdrawal Loads

Reference Withdrawal (Ib.)

Nominal
. * Load _“
Diameter Description Plywood

(in.)
Pancake Head Screw — Metal Roofing to Wood
Allowable load'? 55 55 60 33 51 117
#10-12 x1 PC1BS1012 0.190
Average ultimate load® 275 275 300 165 255 585

1. Values based on the lower screw strength or strength of the screw in the connected members.

2. The tabulated allowable loads for wood members are based on factor of safety of 5 as specified in AC233, and Cp = 1.0.
Withdrawal may be increased for load duration per the building code up to Cp=1.6.

3. The average ultimate loads are achieved under laboratory conditions and should not be used for design purposes.

4. Screw diameters per AISI S200 General Provisons Commentary Table D1-1.

5. See p. 22 for information on screw strength.
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CFS Connections

Strong-Drive° PHSD FRAMING-TO-CFS Screw

Common Applications:
e Cold-formed steel framing and sheet-steel sheathing to cold-formed steel

Codes/Standards: ASTM C1513 compliant
For more information, see p. 237, C-F-2023 Fastening Systems catalog

B

Max. grip
length

PHSD Screw — Cold-Formed Steel Member Connection Loads, Steel to Steel

Reference Shear (Ib.)

Reference Pullover (Ib.)

sy Load Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]
Dia. Description

i 27 33 43 27 33 43

(22) (20) (18) (22) (20) (18)
ASD load 181 235 305 220 345 390 67 125 133
#8-18 x %4 | PHSD34S0818 0.164 LRFD load 290 375 490 350 550 620 107 200 213
Nominal strength 410 590 765 540 845 955 164 310 325

1. Screws and screw connections have been tested per AISI Standard Test 7. Screw diameters per AISI S200 General Provision Commentary Table D1.1.
Method S904 and S905. This screw is not recommended for 16 gauge and 8. Minimum required screw length is the lesser of %" or the minimum length

thicker steel. Provide a %" diameter predrilled hole in 16 gauge and thicker
steel, if this screw should be used.
2. The tabulated ASD and LRFD allowable loads for cold-formed steel (CFS)
members are based on the lower of the screw strength or the strength of 9.
the screw in the connected members per AISI S100.

required for the screw to extend through the steel connection a minimum
of three exposed threads per AlSI S200 General Provisions Standard
Section D1.3.

Maximum grip length for the PHSD34S0818 is 0.40". Grip length is the total
connection thickness plus three protruding threads.

. The safety factor is based on AlSI S100-07.
. The average ultimate/nominal values listed should not be used for design loads.
. Values are based on CFS members with a minimum yield strength of Fy = 33 ksi

and tensile strength of Fy = 45 ksi for 43 mil (18 ga.) to 27 mil (22 ga.), minimum
yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.) to 97 mil (12 ga.).

. For design purposes, steel-sheet thicknesses are 0.0283" for 27 mil, 0.0346" for

33 mil, 0.0451" for 43 mil, 0.0566" for 54 mil, 0.0713" for 68 mil, and 0.1017"
for 97 mil. The actual sheet thickness shall not be less than 95% of these design
thicknesses as specified in AISI S100.

10. Screw head or washer diameter, dy is 0.307".

11. The allowable load (ASD) values shown are not permitted to be increased
for short-duration loads such as wind or earthquake loads.

12.The lower of the pullover and pullout allowable load should be used for
tension design.

13. The tabulated shear values are based on the thinner steel member in
connection. Steel thickness for both members must be in the range of
12-22 gauge.

14. See general load tables on p. 22 for screw strength.

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.

Strong-Drive’ FPHSD FRAMING-TO-CFS Screw

Common Application:
Cold-formed steel framing and sheet steel sheathing to cold-formed steel

Codes/Standards: ASTM C1513 compliant, ICC-ES ESR-3006
For more information, see p. 237, C-F-2023 Fastening Systems catalog

FPHSD — Cold-Formed Steel Member Connection Loads, Steel to Steel

Reference Shear (Ib.)

@ (s

- % —>
Reference Pullout (Ib.)
Steel Thickness: [mil (ga.)]

Reference Pullover (Ib.)

Description

Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]
27 | 33 | 43 | 54 | 68 | 97 | 27 | 33 | 43 | 54 | 68 | 97

(22) | (20) | (18) | (16) | (14) | (12) | (22) | (20) | (18) | (16) | (14) | (12) | (22)

ASD load 175 | 235|380 | 570 | 570 | 570 | 280 | 365 | 485 | 695 | 740 | 740 | 76 | 95 | 156 | 240 | 340 | 505

#10-16 x %| FPHSD3451016 | 0.190 LRFD load | 280 | 375 | 605 | 855 | 855 | 855 | 445 | 585 | 775 |1,1101,1101,110] 123 | 151 | 250 | 380 | 545 | 805
Nominal strength| 395 | 535 | 860 |1,305(1,305(1,305] 685 | 895 |1,190|1,705/2,215[2,215| 190 | 230 | 385 | 585 | 840 |1,235

ASD load 205 | 260 | 410 | 610 | 610 | 610 [ 240 | 330 | 430 | 630 | 840 [1,125] 76 | 95 | 159 | 240 | 345 | 530

#12-14 x % | FPHSD3451214 | 0.216 LRFD load | 330 | 420 | 650 | 975 | 975 | 975 | 390 | 530 | 685 |1,005/1,340(1,690] 123 | 151 | 255 | 385 | 550 | 855

Nominal strength| 485 | 610 | 930 |1,385|1,385|1,385[595z| 815 |1,050(1,540/2,06012,065{ 190 | 230 | 390 | 590 | 845 |1,295

&)}

. Screws and connections have been tested per AISI Standard Method

S904 and S905.

. The tabulated ASD and LRFD allowable loads for cold-formed steel (CFS)

members are based on the lower of the screw strength or the strength of the
screw in the connected members per AISI S100.

. Values are based on CFS members with a minimum yield strength of Fy = 33 ksi

and tensile strength of Fy = 45 ksi for 43 mil (18 ga.) to 27 mil (22 ga.), minimum
yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.) to 97 mil (12 ga.).
For design purposes, steel sheet thicknesses are 0.0283" for 27 mil, 0.0346" for
33 mil, 0.0451" for 43 mil, 0.0566" for 54 mil, 0.0713" for 68 mil, and 0.1017"
for 97 mil. The actual sheet thickness shall not be less than 95% of these design
thicknesses as specified in AISI S100.

. Screw diameters per AISI S200 General Provision Commentary Table D1.1.
. Minimum required screw length is the lesser of 34" or the minimum length

required for the screw to extend through the steel connection a minimum
of three exposed threads per AlSI S200 General Provisions Standard
Section D1.3.

7. Maximum grip length for the FPHSD34S1016 is 0.31". Maximum grip
length for the FPHSD34S1214 is 0.28". Grip length is the total connection
thickness plus three protruding threads.

8. Screw head dy for #10 and #12 screws is 0.357".

9. The allowable load (ASD) values shown are not permitted to be increased
for short-duration loads such as wind or earthquake loads.

10. The lower of the pullover and pullout allowable load should be used for
tension design.

11. The tabulated shear values are based on the thinner steel member in
connection. Steel thickness for both members must be in the range of
12-22 gauge.

12. See the general load tables on p. 22 for screw strength.
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| SIMPSON

Strong-Drive’
XE EXTERIOR STRUCTURAL METAL Screw

Structural Metal Connectors
Common Application:

Only fastener load rated for Simpson Strong-Tie L70Z and LS70Z connectors for use with Trex® Elevations™ Mlae% %qip
steel deck framing >
For more information, see p. 114, C-F-2023 Fastening Systems catalog @

- %" —>

Cold-Formed Steel Member Connection Loads, Steel to Steel

Reference Shear (Ib.) Reference Pullover (Ib.)

Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]

Reference Pullout (Ib.)

Size- Nominal/Washer|

Steel Thickness: [mil (ga.)]

Model Dia. Dia. Load
TPI X ac.
d d Description
2 i A e () e B A B T e
)| (18)| (16) | (14) | (12) | (22)| (20) | (18) | (16) | (14) (22)| (20) | (18) | (16) | (14)
Allowable
strength | 182 235|365 | 465 | 465 | 465 | 330 425|605 | 785 | 785 | 785 | 64 | 95 | 128 | 226 | 306 | 501
(ASD)
#1016 Design
w3 | XEQ34B1016| 019 | 0.4 | strength |292| 375|585 | 695 | 695 | 695 [525| 675 | 970 |1,175|1,175|1,175]| 103 | 152 | 205 | 361 | 490 | 801
(LRFD)
gt‘r’gp]'g;]' 423|535 | 830 |1,290/1,290|1,290| 805 [1,0351,485| 2,065 | 2,065 | 2,065 | 167 | 234 | 348 | 555 | 750 |1,225

1. Screws and their connections have been tested per AlSI Standard Test Method S904 and S905.

2.Loads are based on cold-formed steel members with a minimum yield strength, Fy = 33 ksi and tensile strength, Fy = 45 ksi for 43 mil (18 ga.)
and thinner, and a minimum yield strength, Fy = 50 ksi and tensile strength, Fy = 65 ksi for 54 mil (16 ga.) and thicker.

3. Screws shall extend through the connection with a minimum of three exposed threads per AlSI General Provisions Standard Section D1.3.

4. Maximum grip length for the XEQ34B1016 is 0.34". Grip length is the total connection thickness plus three protruding threads.

Screw Strength
Design Strength (LRFD)
¢=05
(Ib.)

Allowable Strength (ASD)
0=3.0
(Ib.)

Nominal
Strength

695 1,175 465 785

Pss — Shear strength
Pts — Tensile strength

Allowable Loads for Connectors with Exterior Steel Deck Framing
Allowable Loads (Ib.)
Length

(in.) Fasteners
43 mil (18 ga.) 68 mil (14 ga.)
L70Z 7 (8)#10 935 1,265
LS70Z 6% (10)#10 600 1,070

—

.Loads are for one part only.

2.Loads are for 8" headers/joists.
3.F1 load refers to the download or the uplift loads acting along the web of the joist/header.
4.The Strong-Drive XE Exterior Structural Metal Screw is the only fastener load rated for use with L70Z/LS70Z

connectors and New Castle Steel™ steel deck framing.
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CFS Connections

Strong-Drive*
SELF-DRILLING X METAL Screw

Common Application:
Steel decking-to-structural steel cold-formed steel framing and steel stitching

Codes/Standards: ICC-ES ESR-3006 and IAPMO-UES ER-326 (including City of LA Supplements),

State of Florida FL16937, ASTM C1513 compliant, FM Approval #3045651, Max. grip
SDI DDMO03 Appendix VII, SDI DDM04 length
For more information, see pp. 113 and 242, C-F-2023 Fastening Systems catalog |‘ "

X Metal Screw — Cold-Formed Steel Connection Loads « %1 >

Reference Shear (Ib.) Reference Pullover (Ib.)

Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]

o =] Bl
9 o]

Ja

#10-16 x % | X34B1016 ASD 175 235 | 360 | 540 | 540 | 540 | 330 | 400 | 475 | 645 | 925 | 975 | 71 | 87 | 129 | 200 | 270 | 445

0.190 LRFD 280 | 375 | 570 | 810 | 810 | 810 | 525 | 640 | 755 {1,035|1,465|1,465] 114 | 139 | 205 | 320 | 430 | 715
XQ151016
#1016 x 1 X151016

g?gyg%l 400 | 535 | 815 (1,290/1,290(1,290| 805 | 990 |1,160|1,585|2,260/2,695| 174 | 215 | 315 | 490 | 660 |1,095

ASD 176 | 235 | 385 | 595 | 840 | 840 | 295 | 375 | 525 | 785 |1,045(1,210f 74 | 96 | 147 | 215 | 325 | 500

#1214 X 1 X)g13511221144 0216 | LRFD | 280|375 | 610 | 950 |1,265/1,265| 470 | 600 | 835 |1,255(1,670(1,875| 117 | 154 | 235 | 340 | 520 | 795

'S\lt?g:]igﬁ: 400 | 535 | 870 |1,350|2,135/2,135] 720 | 920 |1,285|1,925/2,565|2,965| 180 | 235 | 360 | 520 | 800 |1,220

1. Screws and screw connections have been tested per AISI Standard Test Method S904 and S905 with the exception of
22-gauge values which are based on calculations of the AISI S100.

2. The tabulated ASD and LRFD allowable loads for cold-formed steel (CFS) members are based on the lower of the screw strength
or the strength of the screw in the connected members per AISI S100.

3. The safety factor Q and resistance factor ¢ used to determine the ASD and LRFD strength are based on AISI S100.

4. The nominal strength values listed are achieved under laboratory conditions and should not be used for design loads.

5. Values are based on CFS members with a minimum yield strength of Fy = 33 ksi and tensile strength of Fy, = 45 ksi for
43 mil (18 ga.) to 27 mil (22 ga.), minimum yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.) to 97 mil (12 ga.),
and a minimum yield strength of Fy = 36 ksi and Fy = 58 ksi for %" and thicker.

6. For design purposes, steel-sheet thicknesses are 0.0283" for 27 mil, 0.0346" for 33 mil, 0.0451" for 43 mil, 0.0566" for 54 mil,
0.0713" for 68 mil,and 0.1017" for 97 mil. The actual sheet thickness shall not be less than 95% of these design thicknesses
as specified in AISI S100.

7. Screw diameters per AlISI S200 General Provisions Commentary Table D1-1.

8. Minimum required screw length is the lesser of %" or the minimum length required for the screw to extend through the steel connection
a minimum of three exposed threads per 2004 AISI General Provisions Standard section D1.3.

9. Screw head or washer diameter, dy, for #10 and #12 screws is 0.398".

10. The allowable load (ASD) values showing are not permitted to be increased for short duration loads such as wind or earthquake loads.

11. The lower of the pullover and pullout allowable load should be used for tension design.

12. The tabulated shear values are based on the thinner steel member in connection. Total steel thickness for the connection must be in
the range of 12"-22 gauge.

13. Maximum grip length for the X34B1016 is 0.34". Maximum grip length for the XQ1S1016/X151016 is 0.54". Maximum grip length for the
XQ1S1214/X181214 is 0.47". Grip length is the total connection thickness plus three protruding threads.

14. The XQ-S1224 screws are recommended for 16 gauge and thicker steel.
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Strong-Drive’
SELF-DRILLING X METAL Screw (cont.)

Load Tables and Technical Data (Model Numbers: XU34B1016, XU34S1016)

The following tables provide screw properties and load information for the Simpson Strong-Tie
Self-Drilling XU Metal Screws (Model Numbers: XU34B1016-5K, XU34S1016.) The loads are

based on testing in accordance with AISI S904-08, Standard Test Methods and AISI S905-08, M@ﬁ'g?ﬁ'p
Test Methods for Mechanically Fastened Cold-Formed Steel Connections. These values are ||
provided for use in designing cold-formed steel connections. N

< Y—>

XU Metal Screw — Screw Properties and Strengths

Nominal Design Strength | Allowable Strength
. Strength’ (LRFD?) (Ib.), (ASD?) (Ib.),
Washer | ;. | Drill-Through _ _
Point Thickness!" (Ib.) O =05 0=3.0

(in.)

Size

Coating | (rpyy | “Gny | D& | Dia Fgjpg

Bulk

(5,000 ct.) Collated

XU34B1016-5K | XU34S1016 | Clear Zinc | #10-16 | % 0.19 | 0475 1 10.030-0110 1,735 | 2,895 870 1,450 580 965

See footnotes below.

XU Metal Screw — Cold-Formed Steel Connection Loads
Reference Shear (Ib.) Reference Pullover (Ib.) Reference Pullout (Ib.)

Load Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]

For ool a0 oa]o

(22) (18) | (16) | (14) | (12) | (22) | (20) | (18) | (16) | (14) | (12) | (22)

ASD 255 | 290 | 480 | — — — | 435 | 530 | 640 | — — — | 100 | 125 | 155 | 210° | 400° | —
XU34B1016-5K
XU3451016 LRFD 410 | 465 | 765 | — — — | 690 | 845 |1,025| — — — | 160 | 200 | 250 | 320° | 640° | —
Nominal Strength | 580 | 700 |1,085| — — — |1,060|1,310|1,570| — — — | 247 | 310 | 395 | 635° | 985° | —
1. Pss is the nominal shear strength of the screw and Ptg is the nominal tensile strength of the screw.
2. The safety factor Q and resistance factor @ are calculated based on AISI S100-07 Chapter F for tested connections.
3. The nominal strength values listed are achieved under laboratory conditions and should not be used for design loads.
4. Values are based on CFS members with a minimum yield strength of Fy = 33 ksi and tensile strength of Fy, = 45 ksi for
43 mil (18 ga.) to 27 mil (22 ga.) and minimum yield strength of Fy = 50 ksi and Fy = 65 ksi for 54 mil (16 ga.) to 97 mil (12 ga.).
5. For design purposes, steel sheet thicknesses are 0.0283" for 27 mil, 0.0346" for 33 mil, 0.0451" for 43 mil, 0.0566" for 54 mil,
0.0713" for 68 mil, and 0.1017" for 97 mil. The actual sheet thickness shall not be less than 95% of these design thicknesses
as specified in AISI S100-07 Section A2.4.
6. Screws must extend through the steel connection a minimum of 3 exposed threads per AISI General Provisions Standard Section D1.3.
7. Maximum grip length is 0.29". Grip length is the total connection thickness plus three protruding threads.
8. The lower of the pullover and pullout load should be used for tension design.
9. The tabulated values are based on the thinner steel member in the connection.
10. Pullout values for the XU34B1016 and XU34S1016 with 54 mil and 68 mil steel thicknesses are provided for conditions in which

the member in contact with the screw head is thinner than the 54 or 68 mil base material and the total material thickness is less
than the 0.110". Use the thickness of the member in contact with the screw head to determine pullover value and the base member
thickness (member not in contact with screw head) to determine the pullout value.
11. The allowable load (ASD) values shown are not permitted to be increased for short-duration loads such as wind or earthquake loads.
12. Drill-through thickness is the recommended minimum and maximum thickness of the total assembly. This includes thickness of
all the members, including the gaps between them.
13. Collated screw models are designed for use with the Quik Drive® system.
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CFS Connections

Self-Drilling E Metal Screw

Common Application:
Cold-formed steel framing

e Recommended for use with certain Simpson Strong-Tie connectors

e #3 drill point (maximum total drilling thickness 0.35")

Max. grip
Codes/Standards: ASTM C1513 compliant length
For more information, see p. 114, C-F-2023 Fastening Systems catalog |<>|

E Metal Screw — Strength Properties
. Design Strength Allowable Strength

N°“"“?|'bs)"e"gth (LRFD) (Ib.) )

: o =05 Q=30

#14-14 x1 E1B1414

Reference Shear (Ib.) Reference Pullover (Ib.) Reference Pullout (Ib.)

Model |Nominall Washer| | 54 Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)] Steel Thickness: [mil (ga.)]
No 3 - ¢ | Description
' 33 | 43 | 54 | 68 | 97 | 33 | 43 | 54 | 68

Length : (in.)

7
(20) | (18) | (16) | (14) | (12) | (20) | (18) | (16) | (14) | (12)

ASD 200 | 295 | 605 | 850 |1,045( 390 | 505 | 920 |1,160(1,655| 105 | 140 | 250 | 320 | 455

#1414

w1 |E1B1414)0242 | 05 LRFD 300 | 445 | 905 |1,2801,565| 585 | 760 |1,380|1,740|2,480| 160 | 210 | 380 | 480 | 680

’S\lt?g?]ig{ar! 600 | 890 |1,810|2,555|3,130(1,170|1,520|2,760|3,475|4,960| 320 | 415 | 755 | 955 |1,360

1. Screws shall extend through the connection with a minimum of three exposed threads per AlSI General Provisions
Standard Section D1.3.
2. Maximum grip length is 0.40". Grip length is the total connection thickness plus three protruding threads.
3. Tabulated loads are based on calculations per AISI S100 using the thinner steel member in the connection.
A safety factor of Q = 3.0 and resistance factor ¢ = 0.5 were used to determine the ASD and LRFD strength values.
Steel thickness for both members must be in the range of 12—-20 gauge.
4.Loads are based on cold-formed steel members with a minimum yield strength, Fy, of 33 ksi and tensile strength, Fy, of 45 ksi
for 43 mil (18 ga.) and thinner, and a minimum yield strength of 50 ksi and tensile strength of 65 ksi for 54 mil (16 ga.) and thicker.
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Steel Deck

Steel-Deck Fastening

Steel decks may be classified into roof decks, form decks and
composite decks. The primary purpose of these decks is to support
vertical loads, but they can also be used as a horizontal diaphragm to
resist lateral loads from wind or earthquake forces. The strength of the
diaphragm can be limited by fastener connection strength, local panel
buckling, or even plate buckling of the entire diaphragm.

Steel-deck panels are available in different geometries and thicknesses
and steel properties from different manufacturers. Common deck panel
profiles are narrow rib (NR, commonly referred to as Type A deck),
intermediate rib (IR, commonly referred to as Type F deck) and wide
rib (WR, commonly referred to as Type B deck). lllustrations of these
can be found in SDI publications. The SDI design recommendations
are limited to deck panels that are in the thickness range of 0.014"

to 0.064", and panel depths %" to 3".

Steel-deck fastening is categorized into two groups — structural
fastening and side-lap or stitch fastening. Structural fasteners connect
the steel-deck panels to the structural framing, while side-lap fasteners
connect the panels together along the free edges between the
supports. The most important information for any steel-deck fastener
is the connection strength and connection flexibility that is developed
using the fastener.

Steel-Deck Fastening

Based on the deck profile, width and the design load, a structural
fastening pattern and the number of side-lap fasteners or side-lap
spacing can be determined. The fastening pattern provides the
number of structural fasteners needed to attach the decking panel
to support steel. The structural fastening pattern is given by the deck
width followed by the number of fasteners. e.g., 36/7 pattern means
36"-wide panel attached with seven fasteners. The most typical
fastener patterns for steel-deck profiles are shown here.

swrRRW S S S S S S\

[ ——————— 36"coverage ———— P>
36/9 pattern E (j (j J %
36/7 pattern ( 4 4 4 D
36/5 pattern (] q 4 D
36/4 pattern ¢ 1 D
36/3 pattern € D

&— 30"coverage —————P>

30/6 pattern (

30/4 pattern ¢

30/3 pattern (

Typical Fastener Layout
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The number of side-lap fasteners required at the over-lapping panel
edges are per deck span between structural supports. For example,
five side laps for a 6' deck span would represent six even spaces

with side-lap fasteners at 12" on center. The side-lap fastener spacing
can range between 3" and 36" o.c.

Structural fastening can be done with puddle welds, power-actuated
pins, or screws. Each type of fastening has its advantages and
disadvantages in terms of installation cost, installation effort, capacity,
energy dissipation and behavior at ultimate load. All of the fasteners
would be called out in a fastener pattern using nomenclature similar
to that shown in the figure.

Evaluation Reports and Approvals

Steel-deck diaphragms can be designed and constructed following
code-recognized design procedures and provisions. At the same
time, the codes provide for alternate design methods and materials
to be recognized by the authority having jurisdiction. Some deck and
fastener manufacturers have gone the alternate route and in that
process have secured evaluation reports that can be used by the
engineering design community for design of steel diaphragms and
by the local building officials as the basis for approval. ICC-ES and
IAPMO UES provide criteria that can be used to secure evaluation
reports for steel-diaphragm products.

The insurance industry also has a form of compliance that it uses
as the basis for risk management. Factory Mutual (FM) provides an
Approval for deck products and systems as well as fasteners used
for fastening the deck panels.

Simpson Strong-Tie Steel-Deck Fasteners

Simpson Strong-Tie holds evaluation reports and FM Approvals for
all of its steel-deck diaphragm fasteners. These reports and
approvals are available online at no cost from the issuing agency
or at strongtie.com.

The Simpson Strong-Tie self-tapping X metal screws have been
qualified for compliance with ASTM C1513 and some of these screws
are included in the SDI DDMO03, Appendix VIl and Appendix X, and
SDI DDMO04, Section 12. In those documents, diaphragm design
values are provided in tabular format for typical fastening patterns
and for a range of common deck thicknesses. The SDI DDM03 and
DDMO04 manuals are code-referenced documents.

In addition, the strength and flexibility of connections with Simpson
Strong-Tie X-series screws used in steel decks were evaluated per
IAPMO UES Evaluation Criteria EC0O07 (2021), which is based on
AISI S310, North American Standard for the Design of Profiled Steel
Panels. The connection strengths and flexibilities can be used to
calculate the nominal diaphragm shear strength and diaphragm
stiffness per Sections 2 and 3 of SDI DDMO3.

The Simpson Strong-Tie steel-deck diaphragm calculator, which is
available as a web app, can be used to do the diaphragm strength
and stiffness calculations, investigate alternative fastening strategies
and ultimately produce the required submission documents.

The available Simpson Strong-Tie fasteners for steel-deck applications
are listed on pp. 111-114 and 240-242 of C-F-2023 Fastening
Systems catalog. They are available in bulk or collated forms. The
collated forms are driven using Quik Drive® Systems. For more
up-to-date information on steel-deck diaphragm fasteners, evaluation
reports, approvals and appropriate Quik Drive tools including some
products not found in the print catalog, see strongtie.com.
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Steel-Deck Diaphragm Calculator

The Steel-Deck Diaphragm

Calculator web app offers ]S:)ti:elil?'g,ci
optlmlzed stgel—deck Calgulatgr
design solutions based on m
fastener and labor costs
for a given shear and uplift.
[t can provide calculations
for any solution generated.
Generate diaphragm
tables for various roof and floor decks using

Simpson Strong-Tie fasteners. The app can also
generate a submittal package that includes fastener
information, code reports, factory mutual reports,
Appendices VIl and IX of SDI DDM03 and DDMO04,
coating information and tools for installation. The app
is accessible from any web browser and does not
require downloading or installing special software.

—1
—4
—
—
—1
—
—
=
—
=
=

Users can:

e Design for multiple zones and develop
solutions in either ASD or LRFD

e Modify deck properties from the standard
properties listed in SDI DDMO03 and DDM04

e Generate multiple cost- and labor-optimized
solutions with calculations included

e Generate tables in Nominal, ASD Wind, LRFD
Wind, ASD Seismic or LRFD Seismic

e Design for loads using the new Strong-Drive®
XL Large-Head Metal screw (included in the
optimization calculator)

e Design for additional structural patterns
not covered in SDI literature

e Access proprietary deck tables with the
Strong-Drive XM Medium-Head Metal screw

Steel-Deck Diaphragm Load Tables

for Interlocking Decks

Load tables are available on our website application
for using Strong-Drive XM Medium-Head Metal
screws on frequently used interlocking decks with
proprietary side-lap connections.

For more information regarding Strong-Drive XM
Medium-Head Metal screw shear tables, refer to
strongtie.com/diaphragmcalc.

Steel Deck Diaphragm Calculator
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Example of Steel-Deck Diaphragm Calculator Web Application
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Example of Steel-Deck Diaphragm Load Table for Interlocking Decks
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Strong-Drive" X LARGE-HEAD
and XM MEDIUM-HEAD METAL Screws

High-Performance Screw Alternative to Welds and Pins

Strong-Drive metal screws are load-tested and code-listed, allowing you to get the maximum load values for installation.
Strong-Drive XL Large-Head Metal screws are the perfect choice when high shear or uplift resistance is required.
Strong-Drive XM Medium-Head Metal screws, with their 12" washer head, are designed for narrow flutes commonly found
on interlocking deck profiles. In high-strength decks (F,= 50 ksi), these screws are excellent 1-for-1 replacements for pins.
These screws are available in bulk or collated for Quik Drive” steel-decking systems.

Simpson Strong-Tie provides a full offering of code-listed fasteners for your next steel-decking job.
US Patent 9,518,599

For more information, see pp. 111-112, C-F-2023 Fastening Systems catalog
= O 0. 625"
® @ APPROVED

DDMO3 APPENDIX VI, IX DDM04 IAPMO UES ER-326 FM APPROVAL D e R
#3050714, #3045651 Strong-Drive XL Large-Head Metal Screw

ot B
] F oty
City of L.A. RR26009 State of Florida FL16937 O 5

-« 1% —

Strength |n N umbers Strong-Drive XM Medium-Head Metal Screw

Comparison testing shows that Strong-Drive XL Large-Head Metal screws and Strong-Drive XM Medium-Head Metal
screws are stronger than many alternative fastener types in 33 ksi and 50 ksi steel decking.

For Standard SDI DDMO3 and DDMO04 Decks with F, = 33 ksi Wind Load

1,600
1,400 M 22 ga. deck
c4 M 20 ga. deck
2= 1,200 [T 18 ga. deck
8< 1,000
% -%) e Standard screw
O & 800 based on AISI Eq.
% 5 * PAF values based
S« 6007 on SDI DDM03 and
z 8 DDM04 Manuals
< 400 e Values based
on %" support
200 1 thickness
0 * Safety factors
hl T T
Strong-Drive® XL Strong-Drive® XM " Puddle Weld Pneumatic Powder-Actuated Generic gel:;r\lil)&M% and
Large-Head Medium-Head Pins Pins* #12 Screw
Metal Screw Metal Screw *Average
2 $
58
SF
o)) &
£
5
s For Proprietary Steel Decks with F, = 50 ksi Seismic Load
2,000
©
L. 1,800
S 1,600 M 22 ga. deck
(7} ] M 20 ga. deck
E 52 1400 [71 18 ga. deck
6 89 1,200
- Ec e Standard screw
- 8 2 1000 based on AISI Eq.
(1] o flj * PAF values based
el ] ce 800 1 on SDI DDM03 and
(V] :5 DDMO04 Manuals
E X 6007 * Values based
— on 4" support
E 400 1 thickness
[} | * Safety factors
c 200 per DDMO3 and
Q DDMO04
07 T T
‘5 Strong-Drive® XL Strong-Drive® XM 34" Puddle Weld Pneumatic Powder-Actuated Generic *Average
Large-Head Medium-Head Pins Pins* #12 Screw
Metal Screw Metal Screw
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Strong-Drive° XL LARGE-HEAD
and XM MEDIUM-HEAD METAL Screws (cont.)

Screw Shear and Tension Strengths

Model
(Model No.)

Factor

Thickness

Nominal

Pts

| SIMPSON

Reference Connection Shear Strength, Qf (Ib.), and Flexibility, Sf (in./kip)

GR33 / GR40
Deck Thickness, ga. (in.)

Deck Thickness, ga. (in.)

0.375
XL Large-Head Metal Screw 0.25
a2 (XLQ114T1224, o ot
XLQ114B1224) 0.125
St | 0.125-0375
0.375
XM Medium-Head Metal Screw 0.25
s (XMQ11451224, & 01875
X\Q114B1224) "
St |0.125-0375

3,110

4,985

22 20 18 16
(0.0295) | (0.0358) | (0.0474) | (0.0598) | (0.0295) | (0.0358) | (0.0474) | (0.0598)
1,985 | 2410 | 3110 — 2,030 | 2465 | 3110 | 3,110
1,870 | 2270 | 3,005 | 3,110 2,465 | 2,465 | 3,110 | 3,110
1,790 | 2170 | 2,875 | 3,110 1945 | 2360 | 3,110 | 3,110
1,685 | 2,045 | 2,705 | 3,110 1,830 | 2220 | 2,940 | 3,110
0.0076 | 0.0069 | 0.006 | 0.0053 | 0.0076 | 0.0069 | 0.006 | 0.0053
1565 | 1,895 | 2510 | 3,110 1,780 | 2,200 | 2,995 | 3,110
1,665 | 1,895 | 2510 | 3,110 1,780 | 2,200 | 2,995 | 3,110
1,215 | 1625 | 2475 | 3110 16565 | 2050 | 2,790 | 3,110
1,215 | 1625 | 2475 | 3110 1495 | 1,850 | 2,520 | 3,110
0.0076 | 0.0069 | 0.006 | 0.0053 | 0.0076 | 0.0069 | 0.006 | 0.0053

-

are the average (ultimate) value of all tests determined by independent laboratory testing.
2.The ASD and LRFD loads for tension are calculated using a safety factor Q of 3.0 and the resistance factor ¢ of 0.5, respectively.
3. For tension connection: the smallest of the screw tension strength, pullover strength and pullout strength shall be used for design.

.Pss and Pt are nominal shear strength and nominal tension strength for the screw itself, respectively, and

Structural Screw Pullover Strength with Steel Minimum Yield Strength F, = 33 ksi

Reference Pullover Loads (Ib.)

, GR33 GR40 / GR50
Model Design - - - -
(Model No.) Basis Deck Thickness, ga. (in.) Deck Thickness, ga. (in.)
22 ) 18 16 22 20 18 16
(0.0295) | (0.0358) | (0.0474) | (0.0598) | (0.0295) | (0.0358) | (0.0474) | (0.0598)

XL Large_Head Metal Screw? Nominal 1 ,295 1 ,705 2,490 2,775 1 575 1 ,990 2,820 3,075
fiz-ce (XLQ114T1224, LRFD 840 1,100 1625 1810 1,020 1,285 1,840 2,005
XLQ114B1224) ASD 525 690 1,015 1135 635 800 1,150 1,255
XM Medium-Head Metal Screw? | Nominal | 750 1,020 1,400 1,930 910 1,190 1,590 2135
e (XLM 11451224, LRFD 485 655 915 1,260 505 775 1,035 1395

XLM114B1224) ASD 305 415 570 790 370 485 650 870

-

2.The values for 16 ga., 18 ga., 20 ga. and 22 ga. are based on tests per AISI Standard Test Method S905.
3. The safety factor Q and resistance factor ¢ used to determine the ASD and LRFD strengths are based on AISI S100.

4. The values for 16 ga., 18 ga., 20 ga. and 22 ga. are based on the calculations per AISI S100.

. Values are based on steel members with a minimum yield strength of Fy = 33 ksi and tensile strength of Fy = 45 ksi.

5. For tension connection: the smallest of the screw tension strength, pullover strength and pullout strength shall be used for design.

Structural Screw Pullout Strength

#12-24
X 1Vs

Model
(Model No.)

(XLQ114T1224,
XLQ114B1224)

(XMQ11451224,
XMQ114B1224)

Design Basis

XL Large-Head Metal Screw

XM Medium-Head Metal Screw

Reference Pullout Loads (Ib.)
Support Thickness

Minimum Tensile Strength of Steel, F, = 65 ksi

Nominal 1,490 2,240 2,985 4,475
LRFD 745 1,120 1,490 2,240
ASD 495 745 995 1,490

Nominal 1,150 1,720 2,295 3,445
LRFD 575 860 1,150 1,720
ASD 385 575 765 1,150

1. Values are based on calculations per AISI S100.

2. The tabulated ASD and LRFD loads are based upon a safety factor Q of 3.0 and the resistance factor ¢ of 0.5.
3. For tension connection: the smallest of the screw tension strength, pullover strength and pullout strength shall be used for design.

For more information regarding these tables, please refer to IAPMO UES ER-326.
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Simpson Strong-Tie Limited Warranty

Effective Date: March 18, 2021

This Limited Warranty applies to all Simpson Strong-Tie
products (“Products”) purchased after the Effective Date
while this Limited Warranty remains in effect, other than those
Simpson Strong-Tie products that have a separate Limited
Warranty applicable to such products. For purchases after
the Effective Date, please consult strongtie.com/limited-
warranties, as this Limited Warranty may be updated by
Simpson from time to time. All future purchases of Products
are subject to the terms of the Limited Warranty in effect as of
the purchase date.

This Limited Warranty must be read in conjunction with

all applicable General Notes, General Instructions for the
Installer, General Instructions for the Designer, Building Codes,
Corrosion Information, and Terms & Conditions of Sale, along
with any other information or specifications published by
Simpson Strong-Tie Company Inc. (“Simpson”) or available
on the strongtie.com website (“Website”) or on the product
package, label or product manual. All of this information

is referred to collectively as the “Simpson Strong-Tie
Documentation.” All applicable Simpson Documentation
must be carefully reviewed each time any Product is used.

Simpson Strong-Tie warrants, to the original purchaser only,
that each Product will be free from substantial defects in
materials, manufacturing and design if properly specified,
installed, and maintained, and when used in accordance

with the design limits and the structural, technical, and
environmental specifications in the Simpson Strong-Tie
Documentation. This Limited Warranty is void and does not
apply to any (a) Product purchased from an unauthorized
dealer, retailer or distributor, (b) Product deterioration or
damage due to environmental conditions or inadequate or
improper handling, transportation, storage or maintenance,

(c) cosmetic defects, including discoloration, (d) failure or
damage caused by improper installation, application, mixing
or preparation, (e) use of a Product in temperatures or
environmental conditions outside the ranges specified for such
Product in the Simpson Strong-Tie Documentation, (f) use

of a Product outside of its shelf-life specifications, (g) normal
wear and tear, (h) failure or damage caused by the use of

a Product with any fasteners, pins, screwstrips, products

or accessories other than authentic Simpson Strong-Tie
products, (i) Product that was subjected to negligence

or excessive or improper use, including any use not in
accordance with the Simpson Strong-Tie Documentation,

(j) failure or damage caused by the building site, foundation,
or any third-party products, building materials or components,
(k) failure or damage caused by use of a Product in a structure
that has a design or other defect or that does not comply

with all applicable building codes, laws, rules and regulations,
() modified Product, or any nonstandard use or application of
a Product, (m) failure or damage caused by corrosion, termites
or other wood destroying organisms, animal or insect activity,
wood fungal decay, rot, mold, mildew, exposure to chemicals
or other hazardous substances, a corrosive environment

or materials, inadequate moisture protection, or premature
deterioration of building materials, (n) failure or damage
caused by an act of God, including any hurricane, earthquake,
tornado, lightning, ice, snow, high wind, flood or other severe
weather or natural phenomena, (o) installation services or

| SIMPSON

workmanship, including any failure or damage caused by
installation of any Product, whether or not in accordance

with the Simpson Strong-Tie Documentation, or (p) failure or
damage caused by the gross negligence, willful misconduct,
or other acts or omissions of the builder, general contractor,
installer or any third party, including the building owner.
Notwithstanding the foregoing, Simpson Strong-Tie disclaims
and does not provide any warranty related to the design of any
custom-order or non-catalog Product.

Although Products are designed for a wide variety of uses,
Simpson Strong-Tie assumes no liability for confirming

that any Product is appropriate for an intended use, and
each intended use of a Product must be reviewed and
approved by qualified professionals. Each Product is
designed for the load capacities and uses listed in the
Simpson Strong-Tie Documentation, subject to the limitations
and other information set forth in the Simpson Strong-Tie
Documentation.

Due to the particular characteristics of potential impact events
such as earthquakes and high velocity winds, the specific
design and location of the structure, the building materials
used, the quality of construction, or the condition of the

soils or substrates involved, damage may nonetheless result
to a structure and its contents even if the loads resulting

from the impact event do not exceed Simpson Strong-Tie’s
specifications and the Products are properly installed in
accordance with applicable building codes, laws, rules and
regulations.

Product demonstrations, training, operator examinations,
technical and customer support and other services provided
by Simpson Strong-Tie are based on Simpson Strong-Tie’s
present knowledge and experience, are conducted for
illustrative or instructive purposes only, do not constitute a
warranty of Product capabilities, specifications or installation
and do not modify the applicable Limited Warranty for
Products set forth herein. Any services provided by
Simpson Strong-Tie are provided without any representation
or warranty of any kind, and Simpson Strong-Tie assumes no
liability for any representations or statements made as part of
such Product demonstrations, training, operator examinations
or other services. In the event of any inconsistency between
any information provided during any such demonstration

or service, and the information in any applicable

Simpson Strong-Tie Documentation, the information in the
Simpson Strong-Tie Documentation shall govern. In the event
of any inconsistency between any information provided on the
Website, and the information in any other Simpson Strong-Tie
Documentation, the information on the Website shall govern.

ALL WARRANTY OBLIGATIONS OF SIMPSON STRONG-TIE
SHALL BE LIMITED, AT SIMPSON STRONG-TIE’S
ABSOLUTE DISCRETION, TO EITHER REPAIRING

THE DEFECTIVE PRODUCT OR PROVIDING A
REPLACEMENT FOR THE DEFECTIVE PRODUCT. THIS
REMEDY CONSTITUTES SIMPSON STRONG-TIE’S

SOLE OBLIGATION AND LIABILITY AND THE SOLE AND
EXCLUSIVE REMEDY OF PURCHASER AND, WITHOUT
LIMITING THE GENERALITY OF THE FOREGOING,
EXCLUDES ANY LABOR OR OTHER COSTS INCURRED

C-F-2023TECHSUP © 2023 Simpson Strong-Tie Company Inc.
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Simpson Strong-Tie Limited Warranty

IN CONNECTION WITH A WARRANTY CLAIM.
PURCHASER ASSUMES ALL RISK AND LIABILITY
ASSOCIATED WITH ANY USE OF THE PRODUCT,
INCLUDING BUT NOT LIMITED TO SUITABILITY FOR
ITS INTENDED USE.

THE LIMITED WARRANTY HEREIN IS EXPRESSLY

IN LIEU OF ALL OTHER WARRANTIES, AND, WHERE
LAWFUL, SIMPSON STRONG-TIE DISCLAIMS ALL
OTHER WARRANTIES, INCLUDING BUT NOT LIMITED
TO IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE

AND WARRANTIES ARISING FROM COURSE OF
PERFORMANCE, COURSE OF DEALING OR TRADE
USAGE. IN NO EVENT WILL SIMPSON STRONG-TIE BE
LIABLE FOR INCIDENTAL, CONSEQUENTIAL, PUNITIVE
OR SPECIAL DAMAGES OR DIRECT OR INDIRECT
LOSS OF ANY KIND, INCLUDING BUT NOT LIMITED

TO PROPERTY DAMAGE, DEATH AND PERSONAL
INJURY. SIMPSON STRONG-TIE'S ENTIRE LIABILITY IS
LIMITED TO THE PURCHASE PRICE OF THE DEFECTIVE
PRODUCT. SOME STATES DO NOT ALLOW LIMITATIONS
ON HOW LONG AN IMPLIED WARRANTY LASTS, OR
THE EXCLUSION OR LIMITATION OF INCIDENTAL

OR CONSEQUENTIAL DAMAGES, SO THE ABOVE
LIMITATION OR EXCLUSION MAY NOT APPLY TO YOU.
THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS,
AND YOU MAY ALSO HAVE OTHER RIGHTS WHICH VARY
FROM STATE TO STATE.

To obtain warranty service, you must contact

Simpson Strong-Tie promptly at (800) 999-5099 or at
Simpson Strong-Tie Company Inc., 5956 West Las Positas
Boulevard, Pleasanton, CA 94588, regarding any potential
claim, no later than sixty (60) days after you discover the
potential claim. Upon request by Simpson Strong-Tie,

you must provide Simpson Strong-Tie with: (a) proof of
purchase and written records evidencing, in reasonable
detail, the date and manner of installation, application,

mixing and preparation of the Products, as applicable,

(b) a reasonable opportunity to inspect the site where the
Product was installed, and (c) samples of the Products

from the actual installation in sufficient quantities in order

for Simpson Strong-Tie to perform testing to determine
whether or not the Product failed as set forth herein.
Simpson Strong-Tie may, in its absolute discretion,

request that you return the allegedly defective Products to
Simpson Strong-Tie, in which case Simpson Strong-Tie will
issue a Return Materials Authorization (RMA), which must

be completed and returned to Simpson Strong-Tie with the
Product. Simpson Strong-Tie is not responsible for any costs
or expenses incurred in connection with any inspection (other
than by Simpson Strong-Tie employees) or in connection
with the return of Products to Simpson Strong-Tie, but
Simpson Strong-Tie shall bear all costs and expenses incurred
in connection with the shipment of replacement Products in
the event that Simpson Strong-Tie determines that the Product
should be replaced in accordance with this Limited Warranty.
If Simpson Strong-Tie elects to repair or replace the Product,
Simpson Strong-Tie shall have a reasonable time to do so.

| SIMPSON

No one is authorized to change or add to this Limited
Warranty. If at any time Simpson Strong-Tie does not enforce
any of the terms, conditions or limitations stated in this Limited
Warranty, Simpson Strong-Tie shall not have waived the
benefit of said term, condition or limitation and can enforce

it at any time. This Limited Warranty is extended only to the
original purchaser and is not transferrable. It is not intended
nor shall it be construed to create rights in any third party.
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Imagine any building project. Now imagine having exactly the fastening solution you
need to build it. From load-rated structural screws to fasteners for everyday applications,

our wide breadth of innovative, versatile Simpson Strong-Tie fastening solutions helps
everyone from contractors to engineers to DlYers build stronger, faster and smarter.

You keep dreaming. We’ll keep innovating.
[ -
v I b
every dimension.
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