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DISCLAIMER FOR RECOMMENDATIONS, INFORMATION AND USE OF DATA

OUR PRODUCTS: The recommendations, information and data contained in this technical guide are put together with the greatest care and
accuracy possible. They are based on principles, equations and safety factors set out in the technical documentation of the Stanley Black &
Decker affiliate, DEWALT, that are believed to be true and correct at the time of publication on May 15, 2017. The information and data is
subject to change after such date as DEWALT reserves the right to change the designs, materials and specifications of the products on the
Site without notice.
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It is the responsibility of the design professional to ensure that suitable product is selected, properly designed and used in the intended
application. This includes that the selected product and its use is compliant with the applicable building codes and other legal requirements
and will satisfy durability and performance criteria and margins of safety which they determine are applicable. The products must be used,
handled, applied and installed strictly in accordance with all current instructions for use published by DEWALT.

The performance data on the technical guide are the result of the evaluation of tests conducted under laboratory conditions. It is the
responsibility of the designer and installer in charge to consider the conditions on site and to ensure the performance date given on the Site is
applicable to the actual conditions. In particular the base materials and environmental conditions must be checked prior to installation. In case
of doubt, contact the technical support of DEWALT.

DISCLAIMER OF WARRANTIES AND LIMITATION OF LIABILITY: OUR EXPRESS WARRANTIES ARE LIMITED TO THOSE SPECIFIED

WITH EACH PRODUCT. TO THE FULL EXTENT PERMISSIBLE BY APPLICABLE LAW, WE DISCLAIM ALL IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL

WE BE LIABLE TO ANY PARTY FOR ANY DAMAGES OF ANY KIND ARISING FROM THE USE OF THIS SITE OR FROM ANY INFORMATION,
CONTENT, MATERIALS (INCLUDING SOFTWARE) OR SERVICES INCLUDED ON OR OTHERWISE MADE AVAILABLE TO YOU, INCLUDING, BUT
NOT LIMITED TO, DIRECT, INDIRECT, INCIDENTAL, PUNITIVE, AND CONSEQUENTIAL DAMAGES, LOST PROFITS OR REVENUES, COSTS OF
REPLACEMENT, BUSINESS INTERRUPTIONS, LOSS OF DATA OR DAMAGES RESULTING FROM USE OF OR RELIANCE ON THE INFORMATION
PRESENT, EVEN IF STANLEY BLACK & DECKER IS EXPRESSLY ADVISED ABOUT THE POSSIBILITY OF SUCH DAMAGES, UNLESS OTHERWISE
SPECIFIED IN WRITING. CERTAIN STATE LAWS DO NOT ALLOW LIMITATIONS ON IMPLIED WARRANTIES OR THE EXCLUSION OR
LIMITATION OF CERTAIN DAMAGES. IF THESE LAWS APPLY TO YOU, SOME OR ALL OF THE ABOVE DISCLAIMERS, EXCLUSIONS, OR
LIMITATIONS MAY NOT APPLY TO YOU, AND YOU MIGHT HAVE ADDITIONAL RIGHTS. FURTHER, STANLEY BLACK & DECKER SHALL HAVE
NO LIABILITY WITH RESPECT TO CHANGES IN THE DESIGN, MATERIALS AND SPECIFICATIONS IN THE PRODUCTS, NOR WITH RESPECT

TO ANY PRODUCT WHICH HAS BEEN MODIFIED OR INSTALLED IMPROPERLY, REGARDLESS OF ANY SPECIFIC INSTRUCTIONS TO THE
INSTALLER. THE RESPONSIBLE DESIGNER AND INSTALLER SHALL HOLD STANLEY BLACK & DECKER HARMLESS FROM AND AGAINST ANY
AND ALL CLAIMED LOSS OR DAMAGE OCCASIONED, IN WHOLE OR IN PART, BY ANY MODIFIED PRODUCTS OR DEVIATIONS IN PRODUCT
INSTALLATION PROCEDURES.

LEGAL NOTICE FOR NEW JERSEY RESIDENTS: Under the New Jersey Truth-in-Consumer Contract, Warranty and Notice ACT
(“TCCWNA”), N.J.S.A. 56:12-14 et seq., consumers may not be offered any written contract which includes any provision that violates

any clearly established legal right of a consumer, or responsibility of a seller, as established by state or federal law. In addition, under the
TCCWNA, no consumer contract may state that any of its provisions are or may be void, unenforceable or inapplicable in some jurisdictions
without specifying which provisions are or are not void, unenforceable or inapplicable in New Jersey. Therefore, the following provisions of
these Terms shall not be applicable to New Jersey residents: (1) in the Disclaimer of Warranties and Limitation of Liability section, (a) the
provision concerning limiting our liability for any loss or damage is not applicable to New Jersey residents to the extent we were negligent or
have breached our obligation to you, and (b) the provision concerning the exclusion or limitation of certain damages is not applicable to New
Jersey residents with respect to punitive damages, loss of data, and loss of or damage to property; (2) in the Comments, Communications
and Other Content section, the provision concerning the indemnification by you is not applicable to New Jersey residents unless you were
negligent or have breached these Terms; and (3) in the Disputes section, (a) the provisions which limit the time within which claims against
us must be brought, and (b) the provision concerning the exclusion or limitation of certain damages is not applicable to New Jersey residents
with respect to punitive damages, loss of data, and loss of or damage to property.
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¢ Free anchor calculation design software e Design For Anchors In Deck

with user-friendly interface
¢ Custom Anchor Design
e Model and see results with real-time 3D

graphics and dynamic results e Simple And Detailed Output

e Concrete anchor calculations according to e Legacy Codes
ACI 318, CSA A23.3 and ETAG

« Detailed output and printout of results with  ~ ~coC Desion

code section references MOST CODE
e NOW INCLUDES DeWALT ANCHORS COMPLIANT ANCHORS
. Coming Soon with
DD A enhanged features, PDA SOFTWARE!
functionality, and
DEWALT DESIGN ASSIST" - updated branding look! Visit DeEWALT.com

for the latest software news!

701 E. Joppa Road ® Towson, MD 21286 ® (800) 524-3244 e engineering@powers.com
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MECHANICAL ANCHORS

Hh‘_ﬂzﬁ )

Domestic Wedge Anchor

A threaded, torque-controlled, carbon steel or stainless
steel wedge expansion anchor for consistent
performance in concrete. Base materials: normal-
weight and sand-lightweight concrete. Carbon steel
body and expansion clip or a stainless steel body and
expansion clip. Nut and washer included.

e
Safe-T Pin

All-steel nail anchor designed for use in a variety

of applications and as an improved alternative to
traditional zamac nailin anchors where overhead use
in not recommended. Pre-drill holes in solid base
materials such as concrete, grouted block, brick and
stone. Cracked concrete applications where designed
for redundant fastening.

i—N

®
DRIVE

A one piece tamper-proof, pre-expanded anchor
available in carbon steel for use in concrete

and stone. Tie-Wire Drive anchors are used for
suspended ceiling applications. The flat head
(counter-sunk) style is suited for wood-to-concrete
anchoring.

-]

calk-In"

A pre-assembled precision cast calking type machine
bolt anchor which can be used in concrete, block,
brick or stone. Antimonial lead alloy calking sleeve and
Zamac alloy internally-threaded expander cone.

e, Wl 1T

Vertigo Rod Hangers for Concrete,
Steel, and Wood

A one-piece, all steel threaded fastening system for
suspending steel threaded rod vertically overhead in
pipe hanging, fire protection, electrical conduit and
cable-tray applications. Base materials: steel bar
joists/beams, wood frame columns/beams, as well
as concrete ceilings, beams/columns.

Heli-Pin""

A stainless steel anchor tie to stabilize brick and
masonry walls and repair cracks in brick veneers.
Use in concrete and masonry, wood and steel studs.

MECHANICAL ANCHORS

1

Zamac Hammer-Screw®

A one-step drive anchor with a Phillips head screw
for concrete, block, brick or stone. Corrosion
resistant Zamac alloy body and a carbon or stainless
steel drive screw.

—— 1 o

Zamac Nailin®

A tamper-proof nail drive anchor wth a Zamac

alloy body. Carbon or stainless steel nail. Used in
concrete, block, brick or stone. Not recommended for
applications overhead.

— )

Nylon Nailin®

A pin drive anchor with an engineered nylon body
and carbon and stainless steel nails. Used in
concrete, block, or brick. Not recommended for
applications overhead.

Lag Shield

A screw style anchor for use with lag bolts. Use in
concrete and the mortar joints of block or brick walls.
Zamac alloy. Short Lag Shields - harder masonry
materials to reduce drill time. Long Lag Shields - soft/
weak masonry to increase strength.

-~
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Single

A machine bolt anchor designed for concrete, and
some block, brick or stone base materials. Consists
of a pre-assembled set of expansion shields and an
Zamac alloy expander cone.

A dual expansion machine bolt anchor particularly
suited for materials of questionable strength. Used in
solid concrete and some block, brick and stone base
materials.

[ ==

Glass capsule anchor system. Threaded anchor rod
or reinforcing bars driven directly; no need for a
chisel point or spinning action. For the installation of
3/8" through 1" diameter threaded rod or reinforcing
bar in solid concrete and masonry.

LIGHT DUTY ANCHORS

|

Wall Dog®

All steel, one piece, threaded fastener used to fasten
fixtures directly into drywall. Variety of
head styles.

—

Scru-Lead”

For sheet metal or wood screws in concrete, block
or brick. Lead alloy. For light duty applications where
holding power is not a critical factor. Not to be used
overhead.

1 —

Zip-it®

A one piece self-drilling anchor for hollow gypsum
wallboard and light duty loads. Engineered nylon or
Zamac alloy. Use No. 6 or No. 8 screw in 3/8" to 1"
wallboard. Zip-It® Jr. is engineered nylon used with a
No. 6 screw in 3/8" to 5/8" wallboard.

)

Strap-Toggle

A pre-assembled anchor consisting of a carbon

steel wing and a locking cap/ratchet leg assembly of
molded engineered plastic. Installs through a smaller
hole than traditional toggles. Does not require a
fixture or screw to set.

Bantam Plug

A plastic anchor for use with lightweight fixtures and
a sheet metal or wood screw. For light duty static
applications. Not to be used overhead.

D
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LIGHT DUTY ANCHORS POWDER ACTUATED FASTENING POWDER ACTUATED FASTENING
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Pop-ToggIem

Hollow wall anchors for static applications requiring
light to medium load performance. Pre-drill 5/16"
diameter hole. Not for use overhead or applications
where holding values are critical.

Loads

Tools

e

Polly

0.27 Caliber Strip Tools - P3600, P3500, PA3500,
Sniper Pole Tool

0.25 Caliber Strip Tool - P35s

0.22 Caliber

Single Shot Tools - P2201, P1000, T1000

A sleeve type hollow wall anchor designed for use in
base materials such as plaster, wallboard, concrete
block, hollow tile or plywood.

——

{

.300 Head Drive Pins

Single Shot Loads - 0.22 Caliber, 0.25 Caliber,
0.27 Caliber

Strip Shot Loads - 0.25 Caliber, 0.27 Caliber

GAS ACTUATED FASTENING

Fe

Poly-'l'm_]gle®

A screw actuated hollow wall anchor for paneling,
wallboard and solid masonry available in 6 sizes to
match the most common wall thicknesses. For light
duty static applications where holding power is not a
critical factor.

Permanently fastens fixtures to concrete, some types
of concrete block, and A36 or A572 structural steel.
0.145" diameter shank in various lengths, and a
specially designed point to allow proper penetration
into typical base materials. Knurled shank designs
are available to increase performance in steel base
materials.

Trak-it® €5 System

—

+=*—:-,—.g-,

.300 Head Drive Pins With Washers

Sharkie

The screw extrudes the anchor polymer into the wall
under pressure, molding the anchor exactly to the
surface of the hole. The forces supported by the
screw are transmitted outwardly 360° for greater
holding power.

To provide resistance to pullover, these pins are
available with pre-assembled 14 gage (0.075") metal
washers in various diameters. Resistance to pullover
is increased by the additional bearing surface
provided by the washer. The insulation washer has a
thickness of 0.035".

-

N

Zinc Zip Toggle®

Threaded Studs

A self drilling hollow gypsum wallboard anchor for
superior performance without the need to pre-drill
holes. Comes with No. 6 x 2" screws.

Threaded studs are available in 1/4"- 20 and 3/8"-
16 thread diameters with a variety of thread and
shank lengths for use in concrete, some types of
concrete block, and A36 or A572 structural steel. For
applications where it may be desirable to remove the
fixture or where shimming may be required.

Toggle-Bolt

CSl Pins

A spring wing type hollow wall anchor for block &
wallboard. Machine screw and spring wing toggle
assembly. 1/8"x 2" to 1/2" x 6". Combo round, flat,
mushroom, tie-wire or slotted hex head styles.

Provide premium performance in concrete and
steel base materials. Manufactured with a 0.157"
diameter shank in various lengths and with a spiral
knurling for consistent optimized performance in
concrete and steel (including I-Beams).

@

Ceiling Clip Assemblies

For acoustical applications and suspended ceiling
systems or light fixtures. Several styles of angled
clips are pre-mounted onto pins.

Fuel injected cordless concrete pin nailer; the lightest
and smallest tool in its class. Power output at 105
Joules, shoots into even the hardest concrete. Pin
styles: 0.102 & 0.145 diameter, short tapered,
concrete, steel and spiral knurled, up to 1-1/2" length.
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or fasteners to be used for any given application need to be taken into consideration. As in all
applications, the load capacity and other criteria used to determine an anchoring system's suitability
should be reviewed and verified by the design professional responsible for the actual product
installation. The following is intended to guide the user of this information toward an anchor or
fastening system that is best suited for the application.

; ANCHORING AND FASTENING SYSTEMS SECTION CONTENTS

r Introduction.............ccocoocvevinininee 8
T INTRODUCTION Fastened Assembly ......................... 8
o A wide variety of post-installed anchors, cast-in place anchors and fastening systems are available. [n ~ Base Matefials............................ 8
H- | construction, these products are normally installed into concrete, masonry and steel base materials. ~ Testing & Data Fundamentals ......12
- This includes but is not limited to mechanical expansion and screw anchors, adhesive anchoring Applied Loads ............c..oovvvesins 12
m systems, self-drilling screws, powder-actuated fastening and gas fastening technologies. Although Anchor Behavior and Material...... 14
0 the variety of choice provides the user with the opportunity to select the best product for a specific Corrosion Resistance..................... 16
- - application, it also makes the selection process more difficult. For this reason, the load capacities Installation Guidelines................... 18
% and other criteria (e.g. material, finish) used to determine the type, size, and number of anchors Design Criteria .............c..ccccouevunnees 20
o

g

FASTENED ASSEMBLY

Before selection can take place, several factors should be considered ~ Some critical items to consider in the selection of a product include

and reviewed to determine their effect on the application including the following:

the key components of the fastened assembly. The following diagram

shows a typical fastened assembly using an post-installed anchor: 1 Base material (e.g. type and strength) in which the anchor or
fastener will be installed.

. Load level and type of loads applied to the fixture or material to
be fastened.

3. Anchor or fastener material and the bolt / threaded rod in the
assembly (e.g. internally threaded anchors) as applicable

4. Installation procedures including the method of drilling, hole
preparation, and installation tool used.

L o — 7 5. Dimensions of the base material including the material thickness,
Voia VA VS Fixture anchor or fastener spacing, and edge distance.

6. Effects of corrosion and service environment.

Base Material 2
IR Applied Load

BASE MATERIALS

The materials used in building construction vary widely. Although placed. Hardened concrete must be able to achieve the specified
fastening can occur in many materials, the base materials are often  performance factors including the required compressive strength.
the weak link in the assembly design. The base material is a critical ~ The design and construction requirements for reinforced concrete

factor in the selection of an anchor or fastener because it must buildings are published by the American Concrete Institute (ACI)
be able to sustain the applied loads. Base material strength can in document ACI 318, Building Code Requirements for Structural
vary widely, and is a key factor in the performance of an anchor Concrete.

or fastener. Generally, products installed in dense concrete and . o _

materials such as lightweight concrete, block, or brick. The following fabric are placed in the forms prior to the pouring of concrete to resist
sections provide a descriptive summary of typical base materials for tensile forces in the base material. For prestressed or post-tensioned
reference purposes. Refer to the individual product sections for details concrete construction, bars, wire, or strands may be used as the

on suitable base materials. Individual standards, national/local codes ~ réinforcement. Smooth dowel bars are also used primarily to resist

and the authority having jurisdiction should also be considered. shear loads. Steel reinforcement should not be drilled/cored through
without authorization from the design professional responsible for

CONCRETE the project. Dimensions, deformation requirements and strengths of

Reinforced concrete is formed using concrete meeting a certain standard deformed reinforcing bars (e.g. Grade 60) are most common

compressive strength combined with reinforcing steel (rebar). The according to ASTM A 615 and A 706.
function of the concrete is to resist compressive forces while the
reinforcing steel resists the tensile forces. Two primary characteristics
of concrete are workability and strength. Fresh concrete must have
the proper consistency or workability to enable it to be properly

Concrete is a mixture of aggregate, cement, water, and additives. Its
strength is achieved through the hydration of the cement component
(usually Portland) which is used to bind the aggregate together. The
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type of cement used depends on the requirements of the structure
into which the concrete will be placed. The requirements and
standards specifications are outlined in ASTM C 150. A concrete mix
design consists of both fine and coarse aggregates. Fine aggregate

is usually particles of sand less than 3/16-inch in diameter while the
coarse aggregate is crushed stone or gravel greater than 3/16-inch in
diameter as outlined in ASTM C 33 for normal-weight concrete.

The aggregate used in normal-weight concrete ranges in weight from
135 to 165 pcf. For lightweight concrete, the aggregate such as that
manufactured from expanded shale, slate, clay, or slag has a weight
range of 55 to 75 pcf as listed in ASTM C 330. The unit weight for
normal-weight concrete ranges from 145 to 155 pcf while lightweight
concrete ranges from 100 to 115 pcf. Lightweight concrete is used
where it is desirable to decrease the weight of the building structure.
[t also has better fire resistance than normal-weight concrete. Precast
autoclaved aerated concrete (AAC) describes another lightweight
concrete building material which is mainly available in block form.

Admixtures are specified in a mix design to modify the concrete,
either for placement characteristics or hardened properties. Air
entraining admixtures which disperse tiny air bubbles throughout the
concrete mix help to improve the freeze thaw resistance and increase
workability. Examples of other admixtures are superplasticizers, which
allow a reduction in the quantity of mixing water for much lower water-
cement ratios, or products which accelerate or slow down the curing
of the concrete. While the type of cement, aggregate, and admixtures
have an impact on the compressive strength of the concrete, the
water-cement ratio is the primary factor affecting the strength. As

the water-cement ratio decreases, the compressive strength of the
concrete increases. In order to determine the compressive strength
of concrete, test specimens are formed in cylinders according to
ASTM C 31. The cylinders are broken according to ASTM C 39 at
specified time intervals, and the resulting strength is calculated and
reported in psi.

The age of concrete as well as strength and hardness of the
aggregate will affect drilling speed, drill bit wear, and drill bit life.
Anchors or fasteners installed in lightweight concrete have load
capacities which are approximately 40% less than those installed in
normal-weight concrete. Job site tests are recommended if specific
data is not available for this base material for a given product.

The load capacities listed in this guide were conducted in
unreinforced test members to provide baseline data which is
usable regardless of the possible benefit of reinforcement unless
otherwise noted.

The load capacities for installations in normal-weight and lightweight
concrete listed in this guide are for concrete which has achieved its
designated 28 day compressive strength. Concrete is considered at
early strength or ‘green’ if less than 21 days old which can have an
effect on performance of anchors and fasteners. It is recommended
that anchors and fasteners not be made in concrete which has cured
for less than 7 days. For concrete that has not cured at least 21

days, expected load capacities for metal anchors and fasteners would
correlate to the actual compressive strength of the base material at
the time of installation. For use of adhesive anchors in concrete that

has not cured at least 21 days, site testing should be considered if
product specific testing is not available from the supplier to evaluate
any possible effects. Job site tests are recommended for installations
in concrete where the material strength or condition is unknown or
questionable.

Examples of common construction methods in which concrete is used
are shown in the following figures:

L=

POURED IN PLACE CONCRETE
USING A FORM SYSTEM

COMPOSITE SLABS POURED
OVER STEEL DECK

PRECAST TEES
e T e e
PR PR TN LS NP NP | I
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POST-TENSIONED SLABS AND BEAMS

\[1[]

\

TILT-UP WALL PANELS

IOOO0]

PRECAST PLANK

MASONRY MATERIALS

The strength of masonry walls is typically less than that of concrete
and the consistency of masonry materials can vary on a regional
basis. To form a wall, individual masonry units are bonded together
with a cement mortar. A vertical row is called a course and a
horizontal row is called a wythe. The strength of the mortar is often
the critical factor in this type of base material assembly and typically
limits anchor product performance. Generally, anchors or fasteners
may be installed in the horizontal mortar joint or directly into most
types of masonry units. The vertical mortar joint should be avoided
since this joint location is typically not fully mortared.

Note: Hollow base materials require special care as the anchor or
fastener must be properly sized to coincide with the wall thickness or
selected to properly expand in the void (e.g. toggle and sleeve type
anchors). When using anchors in these materials, spalling can occur
during the drilling process prior to installation, further decreasing the
wall thickness. Manufacturers of hollow base materials often specify a
maximum load that can be applied to the material. Since the strength
of masonry materials varies widely, job site tests are recommended
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to determine actual load capacities for critical applications or where
specific data is not available for this base material or base material
location for a given product. In field testing, products should be
installed and loaded to simulate the actual placement. The reaction
bridge used should span the joint or unit to provide an unrestrained test.

Concrete Block (CMU)

Masonry block is found in a variety of sizes and shapes depending
upon the age and location of a building. Both hollow and solid styles
which can be classified as load-bearing or non-load bearing are
used. Load-bearing block, known as a concrete masonry unit (CMU)
is generally suitable for anchoring or fastening. ASTM C 90 describes
hollow and solid load-bearing concrete masonry units made from
portland cement, water, and mineral aggregates which are available
in normal, medium and lightweight blocks. One of the critical factors
contributing to the strength of a masonry wall is the type of mortar
used to bond the masonry units together. Mortar is made from a
mixture of cement, very fine aggregate, and water.

Typical shapes for concrete masonry units are shown in the following
diagrams. The term "face shell" refers to the outside face of the
block while the term "web" refers to the interior portions between the
hollow cells.

Hollow Cell

Face Shell Width

TYPICAL CMU SHAPES

Typical minimum dimensions for the face shell and web thickness are
given in ASTM C 90. The minimum compressive strength from the
ASTM specification is 1,900 psi. Typical dimensions are nominally 8"
x 8" x 16" with a minimum face shell thickness of 1-1/4" to 1-1/2".
The difference between hollow and solid block is based on the cross
sectional bearing area of the block. Solid block is defined as having

a cross sectional bearing area which is not less than 75% of the
gross area of the block measured in the same plane. To provide
greater resistance to lateral loads, concrete masonry units are often
strengthened with steel reinforcing bars. In this case, hollow units are
grout filled to allow them to act together with the reinforcing bars.

GROUT-FILLED CONCRETE MASONRY

Experience has shown that the consistency of grout-filled block can
vary and voided areas are often present a problem. Therefore, job site
job site tests are recommended to determine actual load capacities
for critical applications or where specific data is not available for this
base material or base material location for a given product. In this,
guide load capacities are published for some products installed in

the face shell of hollow load-bearing concrete masonry units and at
various embedments into grout filled units. The load capacities listed
in this guide were conducted in unreinforced test members to provide
baseline data which is usable regardless of the possible benefit of
reinforcement unless otherwise noted.

Brick

Brick units are found in a variety of shapes, sizes, and strengths
depending upon the age and location of a building. Brick is
manufactured from clay or shale which is extruded / wire-cut,
machine molded, or handmade to shape then hardened through a
firing process. Brick can be used to form a load bearing wall or used
as a veneer or facade.

Brick is produced as a solid masonry unit or with cores during
extrusion. The cores (also known as weep holes) reduce the weight of
the brick and help it to lay better. ASTM C 652 describes hollow brick
masonry units. Hollow brick is defined as having a cross sectional
bearing area which is less than 75% of the gross area of the brick
measured in the same plane. ASTM C 62 describes solid building
brick while C 216 describes solid facing brick. To provide greater
resistance to lateral loads, walls are often strengthened with steel

rod and wire reinforcing. When brick is used as a building facade, it
is important to properly tie it to the backup wall and structure which
is often done using anchors manufactured from a corrosion-resistant
material such as stainless steel.

Note: Brick cores can often create a problem when attempting to
install traditional anchors because of the cavities. In this case, an
alternative anchor, such as an adhesive anchor could be considered.
Also, brick is generally not suitable for power-actuated fasteners.

Stone

Natural stone is available in a variety of types, colors, and textures

for use in many building applications. The strength and the quality

of stone can vary dramatically from each stone quarry and for
different geological locations. Naturally occurring rock which has been
fabricated to a specific size and shape is referred to as dimension
stone. Dimension stone units can be used to form a load bearing wall
and as a veneer or fagade.
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STONE WITH TILE BACKUP STONE FACADE

Generally, anchors installed in softer material such as limestone or
sandstone will have capacities similar to those obtained in 2,000 psi
concrete. In harder stone such as granite or marble, the capacities
will be similar to 4,000 or 6,000 psi concrete. Job site tests are
recommended because of the wide variation in the strengths of
natural stone. ASTM C 119 describes dimensional stone for use in
building construction. Specifications for individual stone types include
C 503 for marble, C 568 for limestone, C 615 for granite, and C 616
for quartz-based material.

When stone is used as a building facade, it is important that

the stone be properly tied to the backup wall using anchors
manufactured from a corrosion-resistant material such as stainless
steel. ASTM C 119 describes dimensional stone for use in building
construction. Specifications for individual stone types include C
503 for marble, C 568 for limestone, C 615 for granite, and C 616
for quartz-based material.

Note: Stone is not generally considered a suitable base material for
power-actuated fasteners.

Structural Clay Tile

Structural clay tile units are found in a variety of shapes, sizes, and
strengths for use primarily in walls. The tile units are manufactured
from clay, shale, or fire clay which is extruded to shape then
hardened through a firing process. During the extrusion process,
several continuous cells or hollow spaces are formed within the
exterior shell of the tile. The typical thickness of the outer shell is
3/4" with a 1/2" thick interior web. End-construction tile is designed
to be placed in a wall with the axis of the cells vertical while side-
construction tile is placed with the axis of the cells horizontal.
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TYPICAL CLAY TILE SHAPES

STRUCTURAL CLAY PARTITION

Structural clay tile units can be used to form a load bearing wall and
as a veneer or facade. ASTM C 34 describes structural clay tile for
load bearing walls. Structural clay facing tile is described in ASTM

C 212. For non-load bearing applications, ASTM C 56 describes
structural clay tile used primarily for partitions. This type of tile is

sometimes referred to as architectural terra cotta although this term is

more appropriately applied to ornamental building units.

Note: These materials present a problem when attempting to install
anchors and fasteners because the relatively thin walls cannot sustain
the high stresses applied by typical anchors. For light duty loads, a
hollow wall anchor which opens behind the face shell may be used
(e.g. toggle bolts). For heavier loading, an adhesive anchor installed
using a screen tube inserted through the face shell and interior web
is suggested. Since the strength and condition of these materials

can vary, job site tests are recommended. Structural clay tile is not a
suitable base material for power-actuated fasteners.

Steel Deck

Steel deck is available in many configurations for use as a floor deck
(both composite and non-composite) or a roof deck. It is usually cold
formed from steel sheet to provide the combination of deck type,
depth, and gage (thickness) to meet the application requirements.
Arrib shape, formed in various depths and sizes, adds strength

in flexure depending upon the length of span. Steel deck may be
supplied uncoated, painted, or zinc coated according to ASTM A 525
in various thicknesses. The following diagram shows a typical steel
deck cross section.

4
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< »
A - Rib C - Side Lap F - Depth
B - Top Flange D - Module G - Coverage
idth
E - Web :

Industry standards for the design, manufacture and use of steel deck
are provided by the Steel Deck Institute (SDI). Material requirements
are also listed in ASTM A 611 and A 446. The yield strength of the
steel deck typically varies from 25,000 to 80,000 psi, depending on
the grade. Steel deck is commonly specified by a decimal thickness
but often also correlated to a gage number.

Steel floor deck used for composite construction with concrete fill
has typical rib depths of 1-1/2", 2", and 3" with deeper depths
available. This type of deck is normally manufactured to a minimum
yield strength of 33,000 psi. Non-composite steel form deck is used
as a permanent form for concrete slabs with rib depths ranging from
1/2" to 2". For steel roof deck, the ribs are classified as narrow,
intermediate, or wide with a 1-1/2" minimum depth spaced at 6" on
center. Deep rib deck with a 3" minimum depth with ribs spaced at
8" on center is also available. Other types of steel decking include
acoustical sound absorbing floor or roof decks, long span roof decks,
and cellular roof decks.
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TESTING AND DATA FUNDAMENTALS

The fundamentals of anchor and fastener design include the
determination calculation of design load capacities based on
laboratory test data conducted to simulate typical field conditions.
This guide provides published design load capacities for anchors and
fasteners installed in concrete and masonry units along with

other appropriate base materials.

TEST PROCEDURES AND CRITERIA

The general test data for anchors and fasteners published in this
guide was developed according to the following standards (as
applicable): ASTM E 488, Standard Test Methods for Strength of
Anchors in Concrete; ASTM E 1190, Standard Test Methods for
Strength of Power-Actuated Fasteners Installed in Structural Members;
ACI 355.2, Qualification of Post-Installed Mechanical Anchors in
Concrete; ACI 355.4, Qualfication of Post-Installed Adhesive Anchors
in Concrete; ICC-ES ACO1, Expansion Anchors in Masonry Elements;
ICC-ES AC58, Adhesive Anchors in Masonry Elements; ICC-ES AC70,
Power-actuated Fasteners Driven into Concrete, Steel and Masonry
Elements; ICC-ES AC198, Mechanical Anchors in Concrete Elements;
ICC-ES AC308, Post-installed Adhesive Anchors in Concrete Elements;
ICC-ES AC446, Headed Cast-in Specialty Inserts in Concrete.

TENSION AND SHEAR TEST DATA

Tension test data is sometimes referred to as pullout or tensile test
data. A typical hydraulic test assembly used to perform an unconfined
tension test on an anchor is illustrated. A similar assembly is used for
testing other fasteners (e.g. power-actuated), however, deflection may
not be measured unless specified by the prevailing criteria.

The test equipment frame is designed to support the hydraulic test
unit and span the test area so that reaction loading does not influence
the test results. However, in some cases a confined testing setup

is more desirable depending on the product and test purpose (e.g.
isolating bond strength of adhesive anchors, proof loading).

In a shear test, the test load is applied perpendicular to the anchor
across the cross-section of the product body. This type of loading is
also applied typically using a hydraulic equipment test setup. When
a shear load is applied to an anchor, the anchor body resists the
applied load by placing a bearing stress against the base material. In
addition, the anchor will tend to bend as a shear load is applied.

Hollow Core
Hydraulic Cylinder

Load Call

To Hydraulic Pump
To Data Acquisition Unit

Displacement Reaction Bridge

Sensor

‘ﬁ f’ Yoke

vvvvvvvvvv

TYPICAL STATIC TENSION TEST ASSEMBLY

and as the base material begins to crush. The applied load will
actually be resisted by a combination of the bearing strength of the
base material and the tension capacity of the anchor.

During testing, load is gradually applied to the anchor by a hydraulic
cylinder while the displacement is measured using an electronic
displacement sensor. The load is measured by a hollow core load

cell and the resulting performance is recorded by a data acquisition
unit. Loading is continued until the ultimate (failure) load is achieved.
The ultimate load capacity is recorded and normally associated with a
typical failure mode.

EVALUATION OF TEST DATA (ASD)

Two primary methods of evaluating test data to determine the suitable
working loads for anchors in concrete and masonry are currently
used. The first and still most common, because of its long history and
relative ease of use, is the application of a global safety factor which
is used in conjunction with allowable stress design (ASD). Using this
method, an appropriate safety factor is applied to the average ultimate
load obtained from testing to establish an allowable load:

Allowable load = Ultimate load / Safety Factor

Safety factors are used and assumed to account for field variations
which may differ from the testing conditions in the laboratory. Typical
minimum safety factors established by industry are 4:1 for concrete
and 5:1 for masonry materials. Actual safety factors to be used
should be determined by the design professional responsible for the
product application and installation, based on the governing building
code and after examining all influencing factors.

A second method which is used less frequently, but sometimes used
as an alternative to applying straight safety factors is a statistical
method in which the allowable working loads are based in part on the
coefficient of variation (COV) obtained during testing. In most cases,
the results obtained using the safety factor method are similar to
those obtained when using the statistical method unless COV values
are very high (e.g greater than 20%).

EVALUATION OF TEST DATA (SD)

Strength Design for anchors in concrete for structural and non-
structural connections are becoming more the norm as the
International Building Code (IBC) has been adopted and accepted in
most jurisdictions within the United States. This method incorporates
reduction factors to characteristic values determined from
comprehensive qualification testing requirements. Specific details

of the procedure to properly evaluate such data can be found in ACI
355.2 and ACI 355.4. These requirements provide consideration for
anchor behavior and different types of failure modes. Strength Design
as it applies to anchorage to concrete is detailed in ACI 318 Appendix
D (Chapter 17 for ACI 318-14 and later editions). This method is
referenced directly by the IBC and is recommended where applicable.
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APPLIED LOADS

The type of load and the manner in which it is applied by the fixture
or other attachment is a principle consideration in the selection of
an anchor. Applied loads can be generically described as static,
dynamic, or shock. Some anchor types are suitable for use with
static loads only, while others can be subjected to dynamic or shock
loads. The suitability of an anchor for a specific application should
be determined by a qualified design professional responsible for the
product installation.

STATIC LOADS

These are non-moving, e
constant loads such as those .
produced by an interior sign, '
cabinet, equipment, or other. A
A typical static load could be a
combination of the dead load
(weight of fixture) and the live load a fixture must support. Basic
static load conditions are tension, shear, or a combination of both.
To determine the allowable static working load, the industry practice
is to reduce the ultimate load capacity of an anchor by a minimum
safety factor. In cases of combined load, other reduction factors may
be required.

Tension Load P el P
A tension load is applied directly in - > **([ T
line with the axis of the anchor. BEITER
Shear Load by b e
A shear load is applied e

perpendicularly across the anchor ~ *v
directly at the surface of the base ‘P".f: LTy

i v A‘DVAAA‘ v:'
material. e Vi VS

Combined Load e e
Pt Ao
Most anchor installations are oy T
subjected to a combination of shear " - -, -
and tension loads. SEVNCEN

BENDING LOAD

One often overlooked result of static load is bending. It is frequently
necessary to place shims or spacers between the fixture and the
material for alignment or leveling. When this occurs, it is often the
strength of the anchor material or bolt material that determines the
capacity of the connection. The load is applied at a distance from
the surface of the base material creating a lever-type action on the
anchor. Typical examples of this type of loading are the installation
of windows using plastic horse shoe shims or machinery installations
with shims below the base plate. In loading such as this, it is often
the physical strength of the anchor material, not the tension and
shear load capacities, that limit the strength of the anchorage.

The allowable bending load should be calculated by a design
professional based on the material from which an anchor is
manufactured. In concrete or masonry materials, the bending arm
used in the calculation should be increased to allow for spalling
around the top of the anchor hole, approximated by 1/2 to 1
anchor diameter.

DYNAMIC AND SHOCK LOADS
Dynamic Loads

Dynamic loads are intermittent
and varying loads such as those
imposed by central air conditioning
units, manufacturing machinery

or earthquakes. They are normally
the alternating or pulsating loads
associated with vibration.

Shock Loads

Shock loads are instantaneous,
periodic loads of high intensity such
as those applied by an automobile
striking a guard rail support or a
truck hitting a dock bumper.

,V,v.
NERE RS

Y

Standard industry practice with

regard to safety factors varies depending upon the frequency and
intensity of the load. However, safety factors for dynamic or shock
load conditions may require 10:1 or higher. Determination of the
appropriate safety factor should be made by the design professional
in charge of the project and application.
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ANCHOR BEHAVIOR AND MATERIAL

The selection and specification of an anchor requires an
understanding of basic anchor behavior or performance. A variety of
performance attributes can be expected depending upon the type or
style of anchor.

DISPLACEMENT

As an anchor is loaded to its ultimate (failure) load capacity,
displacement or movement of the anchor relative to the base material
will occur. The amount of displacement will be affected by the anchor
preload, the anchor material strength, the design of the expansion
mechanism, and the strength of the base material. Typical load
versus displacement curves are shown in the following diagram for
three anchor types.

Load

>
»

Displacement

Curve (1) shows the typical performance of an adhesive type anchor.
These anchors normally exhibit elastic behavior up to the ultimate
load capacity. Performance will vary depending upon the type of
adhesive used, the base material strength, and the strength of

the anchor rod. A deformation controlled anchor such as a dropin
anchor may also exhibit this type of behavior although the ultimate
load capacity will normally be much less than that of an adhesive
anchor. The compression force developed by a dropin is usually very
high when compared to a torque controlled anchor resulting in low
displacement characteristics.

Typical performance of a torque controlled anchor is shown in
Curve (2). Displacement begins to occur after the initial preload
in the anchor has been exceeded until the ultimate load capacity
is achieved.

Anchors for use in light duty applications often exhibit the behavior
shown in Curve (3). Once the working load has been exceeded, the
anchor begins to displace or stretch until failure occurs.

DEPTH OF EMBEDMENT

The depth of embedment published for each anchor in the load
capacity charts is critical to achieving the expected load capacities.
This nominal depth is measured from the surface of the base material
to the bottom of the anchor. For mechanical expansion anchors,

this would be the depth measured to the bottom of the anchor

prior to actuation. For each anchor type, a minimum embedment
depth is specified. This depth is typically the minimum required for
proper anchor installation and reliable functioning. In some masonry
materials, the minimum depth may be decreased depending upon the
anchor style as noted in the load tables.

The load capacity of some anchor types will increase with deeper
embedments. For anchors which exhibit this behavior, multiple
embedment depths and the corresponding load capacity are listed. As
the embedment depth is increased, the load capacity will increase up
to a transition point. This point is usually the maximum embedment
depth listed. At this point, mechanical anchors may experience
material failure or localized failure of the base material around

the expansion mechanism. Adhesive type anchors may reach the
capacity of the bond, the anchor rod material, or the capacity of the
base material. For applications requiring installation at embedment
depths between those published, linear interpolation is permitted. The
following diagram shows the typical performance of a mechanical
anchor installed in concrete.

No
Significant
Load

Increase

Tension Load

Marginal
Load Increase

«—Minimum Embedment

v

Embedment Depth

MODES OF FAILURE

As an anchor is loaded to its ultimate capacity, the following modes of
failure can occur.

Anchor Pullout

This type of failure occurs when the applied load is greater than the
friction or compressive force developed between the anchor body
and the base material. The anchor is unable to fully transfer the load
to develop the strength of the base material. For adhesive anchors,
this can occur with products which have a low bond strength or have
been installed in a poorly prepared anchor hole.

Base Material Failure

When the applied load is greater than the strength of the base
material, the material pulls out or fails. In concrete, a shear prism/
cone will be pulled, usually for anchors installed at a shallow
depth. The angle of the shear prism/cone has been assumed to
be 35-45°, however, this can vary
slightly depending upon the

anchor style and embedment depth.

As the embedment of some anchor
styles is increased to six diameters
or beyond, the concrete can
sustain the applied compression
force and the load capacity of the

—
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anchor will increase up to a point at which either the capacity of the
expansion mechanism or the bond is reached. In masonry, part of the
individual unit may be pulled from the wall, especially in cases where
the strength of the mortar may be low.

Anchor Material Failure RN R TR

Afailure of the anchor body or 3
rod will occur when the applied ES Y
load exceeds the strength of the ' '
material from which the anchor is
manufactured. For mechanical anchors, this usually occurs for anchors
which are embedded deep enough to develop the full strength of the
expansion mechanism and the base material. For adhesive anchors, this
will occur when the base material and bond strength of the adhesive is
greater than the strength of the anchor rod.

Spacing or Edge Failure

The spacing and edge
distance of installed
anchors will affect the
mode of failure along with
the resulting ultimate load
capacity. Anchors which
are spaced close together
will have a compound influence on the base material resulting in
lower individual ultimate load capacities. For anchors installed close
to an unsupported edge, the load capacity will be affected by both
the direction of the load and the distance from the edge. As load is
applied, a concrete cone type of failure will occur. This can be caused
by the compressive forces generated by the expansion mechanism or
by the stresses created by the applied load.

Base Material Splitting

Concrete and masonry units
must be of sufficient size to
prevent cracking or splitting
during anchor installation and
as load is applied (for both
unreinforced and reinforced base materials). The critical dimensions
include the thickness and the width of the base material.

ANCHOR PRELOAD AND TORQUE

Anchor preload is developed by the setting action in a displacement
controlled anchor or the tightening of a bolt/nut in a torque controlled
anchor. When a load is applied to an anchor, significant displacement
will not occur until the preload in the anchor has been exceeded. The
amount of preload normally does not have any effect on ultimate load
capacity provided the anchor is properly set.

By tightening a torque controlled anchor a particular number of
turns or to a specific torque level, the anchor is initially preloaded.
This action will reduce the overall displacement of the anchor and
normally ensures that elastic behavior will occur in the working load
range (but should not be counted on where cracking of the concrete
may occur, e.g. seismic event). A preload may also be applied to
achieve a clamping force between the fixture and the base material.
The diagram below shows the effect of preload on the performance
characteristics of two wedge anchor samples.

LONG TERM BEHAVIOR

Various additional influences may need consideration for the proper
long term behavior of an anchoring or fastening system. These
important considerations include but are not limited to effects of
concrete state (uncracked, cracked), earthquake loading, fatigue,
freezing/thawing effects, sustained loading (i.e. creep), elevated
temperature, fire, corrosion and/or chemical resistance.

DeWALT current offering of adhesive anchoring systems have been
independently tested and qualified to meet or exceed the creep
requirements of ACI 355.4, ICC-ES AC308 and AC58. Product
specific information can be found in individual product sections.

ANCHOR MATERIAL SELECTION

The material from which an anchor is manufactured is generally
capable of sustaining the published tension and shear loads.
However, other conditions such as bending loads should be checked.
In certain loading situations, the material strength may be the weak
link. Bolts, threaded rods or other materials (e.g. steel inserts, rod
couplers) used in conjunction with an anchor should be capable of
sustaining the applied load and should be installed to the minimum
recommended thread engagement. For reference purposes, the
minimum expected mechanical properties of commonly used carbon
steel and stainless steel materials are listed in various standards. The
typical standards used are for externally threaded parts as assigned
by the Society of Automotive Engineers (SAE), Industrial Fasteners
Institute (IFl), American Iron and Steel Institute (AISI) or the American
Society for Testing and Materials (ASTM). Variations in strength will
occur due to heat treating, strain hardening, or cold working. Consult
the individual standards for details.

In addition to the load capability of the material, an anchor should be
manufactured from material which is compatible with its intended
use. For example, anchors manufactured from a material with a
melting point of less than 1000°F are not normally recommended for
overhead applications due to fire considerations unless specific fire
rating tests have been performed. Special materials may be required
for corrosive environments and connections involving dissimilar metals
which have potential for galvanic reaction.
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CORROSION RESISTANCE

The corrosive environment in which an anchor or fastener will be
installed should be considered. Corrosion can be described broadly
as the destruction of a material due to chemical or electrochemical
reactions based upon the application environment. Industry
estimates of the annual cost of corrosion place it in the billions of
dollars. The subject of corrosion is very complex and knowledge is
constantly being gained based on industry experience. Chemical and
electrochemical corrosion are described in the following two sections
to provide a basic understanding of the process

CHEMICAL CORROSION

Direct chemical attack occurs when an anchor or fastener is
immersed in the corrosive substance, typically a liquid or a gas.

For example, an anchor used to restrain equipment in a water
treatment tank would have to be made from a material which would
be resistant to chlorine or other corrosive liquids present. This

type of corrosion can also occur when a stone facade is attached
to a backup wall. Mild acids can be formed in the wall cavity due

to reaction of condensation with the attached stone. The product
selected would have to be resistant to the type of acid formed.

ELECTROCHEMICAL CORROSION

All metals have an electrical potential which has been measured
through research and ranked into an electromotive force series. When
two metals of different electric potential are brought into contact in
the presence of an electrolyte(e.g. water), the metal with the lower
potential (least noble) will form the anode while the metal with the
higher potential (most noble) will form the cathode.

As current flows from the anode to the cathode, a chemical reaction
will take place. The metal forming the anode will corrode and will

deposit a layer of material on the metal
forming the cathode. As the electric

+ Corroded End
(Anodic or least noble)

Magnesium

potential between two dissimilar metals

Magnesium alloys

Aluminum 1100

Cadmium

Aluminum 2024-T4

Steel or Iron

Cast Iron
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Ni-Resist cast iron

Type 304 Stainless (active)

Type 316 Stainless (active)

Lead tin solders
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Tin
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Silver solder
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Platinum

- Protected End
(Cathodic or most noble)

1VM3Q £102© ADOTONHOIL HOHONY — 3AIND TYIINHOIL

Zinc increases, the stronger the current flow

and corresponding rate of corrosion. The
rate of corrosion will also be influenced
by the conductivity of the electrolyte.

Galvanic Series

In order to provide a more practical
approach to understanding the
electromotive force series, testing was
conducted on commercial alloys and
metals in sea water to develop a chart
called the Galvanic Series. One of the
reasons sea water was used as the
electrolyte was because it has a high
conductivity rate. The above chart lists
a representative sample of dissimilar
metals and indicates their relative
potential for galvanic corrosion. When
two dissimilar metals are in contact

(coupled) in the presence of a conductive

solution or electrolyte (i.e. water) electric
current flows from the less noble

(anodic) metal to the more noble (cathodic) metal. In any couple, the
less noble metal is more active and corrodes while the more noble
metal is galvanically protected.

To prevent galvanic corrosion, the following precautions can be used:

1. Use the same or similar metals in an assembly. Select metals
which are close together in the Galvanic Series.

2. When dissimilar metals are connected in the presence of a
conductive solution, separate them with dielectric materials such
as insulation, a sealing washer, or a coating. Coatings should
be kept in good repair to prevent accelerated attack at any
imperfection.

3. Avoid combinations where the area of the less noble material is
relatively small. It is good practice to use anchors or fasteners
made from a metal which is more noble than that of the material
being fastened.

In critical applications, testing should be conducted to simulate actual
conditions. Other types of electrochemical corrosion such as stress
corrosion may need to be considered depending upon the application.
In all cases, it is important to evaluate the application, materials and
the service environment to make a proper selection.

COATINGS AND PLATINGS

A variety of coatings and platings are offered by industry to resist
various extremes of corrosion. A plating metal which is less noble
(lower electric potential) than the base metal it is designed to protect
is usually selected. When subjected to an electrochemical reaction,
the plating will corrode or sacrifice while the base metal remains
protected. Once the plating has been reduced significantly, the base
material will then begin to corrode. If a plating metal which is more
noble is selected, the base metal would begin to corrode immediately
if the plating is damaged.

Zinc Plating and Coatings

For carbon steel anchors and fasteners, zinc is one of the most
common plating materials used because it can be applied in a
broad thickness range and because it is less noble than carbon
steel. Zinc may be applied by electroplating, mechanical methods,
or hot dip galvanizing.

The following table shows the typical mean corrosion rate of zinc
based on data compiled by ASTM. Theoretically, the life expectancy
of a zinc plating would be the thickness of the plating divided by the
corrosion rate. These values are provided for reference and should
only be used as a guide since actual performance will vary with
local conditions.

Atmosphere Mean Corrosion Rate

Industrial 5.6 microns (0.00022") per year

Urban non-industrial or marine 1.5 microns (0.00006") per year

(

(
Suburban 1.3 microns (0.00005") per year
Rural 0.8 microns (0.00003") per year

Indoors Considerably less than 0.5 microns (0.00002") per year

Note: Reproduced from ASTM; the mean corrosion rate given pertains to zinc only and does not include a
corrosion rate when zinc is passivated or in contact with other materials.

The standard zinc plating used on carbon steel anchors is applied
using electroplating (often called ‘commercial’ zinc). The anchor

_
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components are immersed in a water based solution containing a
zinc compound. An electrical current is then induced into the solution
causing the zinc to precipitate out, depositing it onto the components.
DeWALT carbon steel anchors are typically electroplated according to
ASTM B 633, SC1, Type lll . SC1 signifies Service Condition 1 which
is for a mild environment with an average coating thickness of 5
microns (0.0002"). This condition is also classified as Fe/Zn 5. Type
I indicates that a supplementary clear chromate treatment is applied
over the zinc plating. Prior to applying the chromate treatment, heat
treated products which are electroplated are normally baked to
provide relief from any hydrogen trapped in the granular matrix and/
or acid-free cleaning processes are used to ensure hydrogen is not
introduced during production and manufacture.

Note: Hardened fasteners such as carbon steel concrete screws and
power-actuated fasteners are designed to be used in a non-corrosive
atmosphere unless application specific corrosion testing has been
performed. To reduce the possibility of the embrittiement of a heat
treated part, a mechanically applied zinc meeting the requirements of
ASTM B 695, Class 5 is used. Class 5 signifies an average minimum
coating thickness of 5 microns (0.0002").

Zinc platings or coatings are often described using the term
“galvanized”. Another zinc coating which is available on some carbon
steel anchors is mechanically applied (e.g. mechanical galvanized). To
apply this coating, the anchor components and glass beads are placed
in a chamber on an agitating machine. As the chamber is agitated,
powdered zinc compound is gradually added allowing the glass beads
to pound the zinc onto the surface of the anchor components. Carbon
steel products which are coated using this method are mechanically
galvanized according to ASTM, B 695. ASTM A 153, Type C describes
the requirements for applying a zinc coating using a hot dip method.
According to this specification, the anchor components are placed in a
bath of molten zinc for a specified time to allow a metallurgical reaction
which bonds the zinc to the steel surface.

Barrier Goatings (e.g. Perma-Seal)

To provide increased protection from the effects of corrosion on smaller
diameter anchors and fasteners used in some industrial applications,
proprietary coatings have been developed. Some of these coatings
have shown to provide better resistance to corrosion and abrasion than
traditional zinc electroplating or mechanical galvanizing. Coatings of
this type are often called barrier coatings because they seal the part as
opposed to zinc platings which are sacrificial.

One of these barrier coatings is called Perma-Seal™. When a
component is coated with Perma-Seal, a zinc enriched base is first
applied to the surface followed by a proprietary process during which
a polymer based paint is bonded over the base coat. This creates a
finish which is resistant to the environments such as those created by
the high saline (salt) content of most insulation boards, and the acids
which are produced by ponded water in many built-up or single ply
roofing systems

Coatings of this type are typically tested according to DIN Standard
50018, 2.0S, which is a test method referred to as a Kesternich Test.
As a measure of corrosion resistance when using this test method,
Factory Mutual Standard 4470 (now FM Global) establishes an
allowable surface corrosion (red rust) limit of 15% of the surface area

after 15 cycles of exposure. The Perma-Seal coating with undamaged
coating surface exceeds this requirement withstanding 30 cycles of
exposure with less than 15% surface corrosion (red rust). Additional
testing conducted in a salt spray chamber according to ASTM B 117
shows that the Perma-Seal coating with undamaged coating surface
can withstand over 1,000 hours of exposure with less than 5%
surface corrosion. The coating has also been tested to ICC-ES AC257,
Acceptance Criteria for Corrosion-resistant Fasteners and Evaluation of
Corrosion Effect of Wood Treatment Chemicals.

In all cases, it is important to evaluate the application and the service
environment to make a proper selection. The suitability of an anchor

for a specific application should be determined by a qualified design

professional responsible for the product installation.

Note: Environmental, application and other factors can affect the
service life of anchors and fasteners. Current test standards for
corrosion resistance do not enable test results to be directly correlated
into expected service life; as such, it is impossible to accurately
predict the service life of a specific installation.

CORROSION RESISTANT MATERIALS

In addition to coatings and platings, a variety of other anchor and
fastener materials are available which provide varying degrees of
corrosion resistance.

Stainless Steel

Stainless steels were originally named according to their chromium
and nickel content. Chromium-nickel alloys are known as 300 series
stainless steels while chromium alloys are 400 series. Stainless steels
develop their resistance to corrosion by forming a thin, self healing,
passive film of chromium oxide on their surface.

The most common for fastener applications are produced from

300 series stainless steels. These are austenitic alloys which are
nonmagnetic and are not heat treatable, although they can be annealed.
Anchors made from 300 series stainless steel can exhibit very slight
magnetic properties due to the manufacturing process. In order to
achieve higher tensile strengths, this series of stainless must be cold
worked. For some components, a minimum yield strength is specified
based on the work hardening which occurs during the cold forming
process. In the industry, the term 18-8 is still used to generically
describe the 300 series of alloys, especially Types 302, 303, and 304.
Type 303 is used where machinability is required for products. This
type of stainless steel has a higher sulfur content than Type 304 which
reduces drag on cutting tools, especially when forming internal threads.

Type 304 and 304 Cu (302 HQ) stainless steels are used to cold

form anchor components. This type of stainless steel is one of the
most widely specified. It is commonly used outdoors in a nonmarine
environment and for applications in the food processing industry.

For more severe corrosive environments, Type 316 stainless steel is
available. Type 316 has a higher nickel content than Type 304 and the
addition of molybdenum. This provides increased resistance to pitting
caused by chlorides (salts) and corrosive attack by sulfurous acids such
as those used in the paper industry.

Note: The use of Type 316 stainless steel in environments
where pitting and stress corrosion is likely (€.g. chloride/chlorine
environments) should be avoided due to the possibility of sudden
failure without visual warning.
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INSTALLATION GUIDELINES

As with any building component, proper installation is the key to
a successful application once a fastener has been designed and
properly selected.

DRILLED HOLE (POST-INSTALLED ANCHORS)

A properly drilled hole is a critical factor both for ease of installation
and optimum anchor performance. The anchors selected and the

drill bits to be used should be specified as part of the total anchoring
system. Most DEWALT anchors are designed to be installed in holes
drilled with carbide tipped bits meeting the requirements of the
American National Standards Institute (ANSI) Standard B212.15
unless otherwise specified. If alternate bit types are used, the tip
tolerance should be within the ANSI range unless otherwise permitted.
The following table lists the nominal drill bit diameter along with the
tolerance range established by ANSI for the carbide tip.

Nominal ANSI Nominal ANSI
Drill Standard Drill Standard
1/8" 0.134 - 0.140" 11/16" 0.713 - 0.723"
5/32" 0.165-0.171" 3/4" 0.775 - 0.787"

11/64" 0.181-0.187" 27/32" 0.869- 0.881"
3/16" 0.198 - 0.206" 7/8" 0.905 - 0.917"
7/32" 0.229 - 0.237" 15/16" 0.968 - 0.980"
1/4" 0.260 - 0.268" 1" 1.030 - 1.042"
9/32" 0.296 - 0.304" 1-1/8" 1.160-1.175"
5/16" 0.327- 0.335" 1-1/4" 1.285 - 1.300"
3/8" 0.390 - 0.398" 1-3/8" 1.410 - 1.425"
716" 0.458 - 0.468" 112" 1.5635 - 1.550"
12" 0.520 - 0.530" 1-5/8" 1.655 - 1.675"
9/16" 0.582 - 0.592" 1-3/4" 1772 -1.792"
5/8" 0.650 - 0.660" 2" 2.008 - 2.028"

When drilling an anchor hole using a carbide tipped bit, the rotary
hammer or hammer drill used transfers impact energy to the bit
which forms the hole primarily due to a chiseling action. This action
forms an anchor hole which has roughened walls. Mechanical
anchors should not be installed in holes drilled with diamond tipped
core bits unless testing has been conducted to verify performance.
Adhesive anchors should also be tested. A diamond tipped bit drills
a hole which has very smooth walls which can cause some anchor
types to slip and fail prematurely. Smooth walls should generally be
roughened and cleaned.

During the drilling operation, bit wear should be monitored to ensure
that the carbide tip does not wear below the following limits to ensure
proper anchor functioning. This is especially important when using
mechanical anchors (including screw anchors). Generally, mechanical
anchors can be installed in holes drilled with bits which have worn,
but are still in the acceptable range. This depends on the base
material, so this information should be used as a guide.

Lower
Wear

Lower
Wear

3/16"

0.190"

5/8"

0.639"

1/4"

0.252"

3/4"

0.764"

516"

0.319"

7/8"

0.897"

3/8"

0.381"

qn

1.022"

1/2"

0.510"

1-1/4"

1.270"

the installation instructions for the individual products. Anchor holes
should be thoroughly cleaned prior to installation of the anchor
unless otherwise noted. This procedure is easily accomplished using
compressed air, pump or a vacuum with an extension. Dust and
other debris must be removed from the hole to allow an anchor

to be installed to the required embedment and to ensure that the
expansion, engagement and/or bond can be properly actuated.
Extra care must be be taken when using adhesives. The drilled hole
should be thoughly cleaned, including brushing and blowing of the
anchor hole with suitable equipment to ensure that a proper bond is
developed. See specific product information concerning suitability of
installations in wet or submerged environments.

ANCHOR ALIGNMENT

Anchors should be installed perpendicular to the surface of the
base material. Within the industry, +/- 6° is typically used as the
permissible deviation from perpendicular. If anchors are installed
beyond this point, calculations to ensure that a bending load has
not been created may need to be performed. Job site tests may
be required to determine actual load capacities if anchors are not
installed perpendicular to the surface of the base material.

CLEARANCE HOLES

Post-installed anchors of fractional sizes are designed to be installed
in holes drilled in concrete and masonry base materials with carbide
tipped drill bits meeting the requirements of ANSI B212.15 as listed
in the previous section unless otherwise noted. The actual hole
diameter drilled in the base material using an ANSI Standard carbide
tipped bit is larger than the nominal diameter. For example, a 1/2"
nominal diameter drill bit has an actual 0.D. of 0.520" to 0.530".
When selecting the diameter of the hole to be pre-drilled in a fixture,
the diameter of the hole selected should allow for proper anchor
installation.

For through fixture installations (e.g. through-bolting), it is necessary
to pre-drill or punch a minimum clearance hole in the fixture which
is large enough to allow the carbide tipped bit and the anchor to
pass through. For example, through-bolting with mechanical wedge
anchors require a pre-drilled hole in the fixture which is large enough
for the expansion mechanism to be driven through. Normally,

for mechanical expansion anchor sizes up to 7/8", the minimum
clearance hole required is the anchor diameter plus 1/16". For sizes
1" and larger, the minimum clearance hole is the anchor diameter
plus 1/8". This clearance hole should be adjusted to allow for any
coating applied to the fixture.

As in all applications, the design professional responsible for the
installation should determine the clearance hole to be used.

Anchor holes should be drilled to the proper depth which is based
on the anchor style. The recommended drilling depth is listed in
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OVERSIZED HOLES (ADHESIVE ANCHORS)

INSTALLATION TORQUE

Unless otherwise noted, the performance values for DEWALT adhesive
anchor systems are based upon testing of anchors installed in holes
drilled with carbide-tipped bits typically with either 1/16-inch or
1/8-inch greater than the nominal diameter of the steel anchor
element (see specific information contained in product sections).
Some cases may warrant the consideration of oversizing the drilled
holes (e.g. due to placement issues, construction adjustments).
Depending upon the application and conditions, oversizing the drilled
hole can have an effect on performance. Site testing should be
considered if product specific testing is not available from the supplier
to evaluate any possible effects.

As in all applications, the design professional responsible for the
installation should determine the clearance hole to be used based on
the anchor selected and relevant code requirements.

Note: It is not recommended to install mechanical anchors in
oversized holes.

CORE DRILLED HOLES (ADHESIVE ANCHORS)

Unless otherwise noted, the performance values for DEWALT adhesive
anchor systems are generally based upon testing of anchors installed
in holes drilled with carbide-tipped bits. However, some products have
undergone specific qualification testing for use in core drilled holes
(see specific information contained in product sections).

As in all applications, the design professional responsible for the
installation should determine the clearance hole to be used based on
the anchor selected and relevant code requirements.

Note: Unless otherwise noted, it is not recommended to install
mechanical anchors in core drilled holes.

TEMPERATURE (ADHESIVE ANCHORS)

The product installation temperature and base material temperature
can have an effect on performance of adhesive anchors. The
selected product must be suitable for the application and installation
conditions. It is recommended that the product be conditioned and
installed in accordance with published instructions for best results.
For in-service temperature and freeze-thaw effects, reference the
information contained in the specific product information sections.

Note: When adhesive anchors are installed in concrete which is in
the freezing range, frost or ice can form on the walls of the anchor
hole. If this occurs, injection type adhesives may not properly bond
to the walls of the anchor hole. Spin-in type capsule systems which
scrape the walls of the anchor hole during installation are less
sensitive to this. A torch should normally not be used because it
carbonates the concrete on the walls of the anchor hole creating a
residual dust. Job site tests are recommended where a torch is used
to dry the anchor hole.

Certain anchor styles, sometimes referred to as torque controlled
anchors, are actuated by tightening a bolt or nut. For typical field
installations, especially where it is not practical to measure the torque,
the commonly suggested tightening procedure for such anchors is

to apply 3 to 5 turns to the head of the bolt or nut from the finger
tight position or to within the maximum guide torque range. This

is usually sufficient to initially expand the anchors and is standard
industry practice. In some cases, it may be desirable to specify an
installation torque for an anchor or a maximum torque as in the case
for adhesive anchors.

The frictional characteristics which govern the torque-tension
relationship for an anchor will vary depending upon the anchor type
and the base material. Other factors which may affect the relationship
are the effects of fixture coatings or platings, lubrication of the anchor
components due to the use of sealants around the anchor hole, and
the anchor material. DEWALT publishes guide installation torque
values for anchors that are actuated by tightening a bolt or nut.
These values are based on standard product installations, and with
the exception of torque-controlled expansion anchors which have a
specified value based on testing, should be used as a guideline since
performance may vary depending upon the application. For other
anchor types such as adhesive anchors, a maximum torque may be
published for use as a guide to prevent overloading when applying a
clamping force to a fixture.

Note: These values may have to be reduced for installations in hollow
and/or masonry materials. Suggested allowable torque range values
are also provided in the product sections.

TEST TORQUE

To establish application specific installation torque values, a job site
test is recommended. A typical procedure includes the following:
Install the anchor duplicating the actual application. Using a torque
wrench, apply the recommended number of full turns from the finger
tight position. The number of turns may vary depending upon the
base material strength. Upon completion of the final turn, record
the torque reading from the wrench. This should be performed on
a minimum sample of 5 anchors averaging the results to establish
an installation torque range. Care should be taken by the design
professional responsible for the installation to consider the material
strength and composition of the anchor so that the tests do not
damage the anchor or cause undue damage to the test location.

Should anchor failures occur during this job site test procedure,
average ultimate torque values should be compared to published
torque recommendations and an appropriate factor of safety should
be applied (typically in the range of 2 to 2.5) subject to the design
professional and/or building official as applicable.

If previously installed anchors are to be inspected with a torque
wrench, it should be noted that anchors experience a relaxation of
preload which begins immediately after tightening due to creep within
the concrete or masonry material. The torque value measured after
installation is typically 50% of that initially applied to set the anchor.
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DESIGN CRITERIA

ALLOWABLE STRESS DESIGN (ASD)

The historical standards established by industry for anchoring and
fastening is to reduce the ultimate load (i.e. mean average) capacity
by a minimum safety factor depending upon the type of base
material and governing construction code to calculate the allowable
working load.

Allowable load = Ultimate load / Safety Factor

For example, a post-installed mechanical anchor which has an
average ultimate tension load capacity in solid normal-weight
concrete of 12,000 pounds for a given set of conditions would have
a maximum allowable working load anchor of 3,000 pounds when
utilizing a safety factor of 4 to 1. Connections such as overhead
applications and/or involving dynamic loading, shock loads, fatigue
loading, corrosion and fire considerations may require higher

safety factors depending on product, base material and conditions.
The allowable loads are recommendations, however, and local
construction codes should be consulted to determine the required
safety factors and design methodology. For adhesive anchors, both
the strength of the adhesive at in-service temperature and the steel
anchor element must also be considered (the lower of the strengths
must govern). As in all applications, the actual safety factors and
design load capacities used should be reviewed and verified by a
design professional responsible for the actual product installation.

In allowable stress design (ASD), the design professional must
design the anchorage so that the service loads do not exceed the
allowable loads for a given anchor or anchor group (where

T =tension and V = shear):;

Tservice < Tallowable Vsenvice < Vallowable

The design professional must take the allowable load from the
relevant published data and adjust the allowable load for all applicable
design parameters for the anchor. This includes but is not limited to
center-to-center spacing distance, edge distance and base material
in-service temperature, as applicable.

d - Anchor Size c¢ - Edge Distance

s - Spacing h - Base Material Thickness

Applicable load-adjustment factors for the anchors for the design
conditions must be applied cumulatively. See the applicable product
information for the product specific load adjustment factors and
guidance for the use of linear interpolation for geometric conditions,
where applicable.

For anchors loaded in both shear and tension, the combination of
loads should be proportioned as follows:

5 5
Nu), (Vu' Nuls, (Vu)3_
(Nn)Jr(Vn)51 o (:n) +(Vn)_1

[Straight Line and Parabolic Interaction Equations]

N, = Applied Service Tension Load
N, = Allowable Tension Load

', = Applied Service Shear Load
V. = Allowable Shear Load

<

The straight line equation is typically given as default; the parabolic
equation is applicable where testing has been performed to qualify
the use of this parabolic interaction relationship.

STRENGTH DESIGN (SD)

For Strength Design, also known as LRFD, the design professional
must design the anchorage so that the required strength (i.e. factored
load) does not exceed the lowest design strength of the anchor or
anchor group in concrete (considering all possible failure modes):

Nia < ¢ Ny Via< ¢V

Calculations are performed in accordance with the design provisions
of ACl 318 Appendix D (Chapter 17 for ACl 318-14 and later
editions) for cast-in-place, mechanical and adhesive anchors. The
characteristic strengths and design data for post-installed anchors
are derived from comprehensive independent testing and assessment
in accordance with ACI 355.2 (ICC-ES AC193) and ACI 355.4
(ICC-ES AC308). Characteristic strengths are 5% fractile strengths
calculated from the average ultimate load and associated coefficient
of variation from test results. The 5% fractile strength is defined

as the characteristic strength for which there is a 90% confidence
that there is a 95% probability of the actual strength exceeding the
characteristic strength.

For anchors loaded in both shear and tension, the combination of
loads should be proportioned as follows:

Nua = Factored Tensile Applied to an Anchor
or Group of Anchors

Nn = Nominal Strength in Tension

Vua = Factored Shear Load Applied to an
Anchor or Group of Anchors

Vn = Nominal Strength in Shear

¢ = Strength Reduction Factor

(M) [z

ONn) “\¢Vn

For anchors that are designed using ACI 318 Appendix D (Chapter
17 for ACI 318-14 and later editions) it is possible to convert design
strengths (i.e. Nnor Vn) to allowable loads using the following
approach from ICC-ES AC193 and AC308:

Tattowable, asp @N Vaiiowavle, Asp = QNn and @Vn
a a

Where:
Tatowavie, asp = Allowable Tension Load
Vaiowabie, asp = Allowable Shear Load

o = Conversion factor calculated as a weighted average of the load
factors for the controlling load combination. In addition, the conversion
factor,«, shall include all applicable factors to account for non-
ductile failure modes and required over-strength. For consideration

of complete details, consult the individual product sections and
approvals or contact DEWALT.
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LIMIT STATE DESIGN POST-INSTALLED REBAR CONNECTIONS D=
Much like Strength Design, the philosophy of Limit State Design Post-installed rebar connections can also be designed according to CD
method is to see that the structure remains fit for use throughout its  the principles of reinforced concrete design (e.g. ACI 318) to provide O
designed life by remaining within the acceptable limit of safety and development of non-contact bar splices. These connections utilize 'ol
serviceability requirements based on the risks involved. The limit state rebars installed and bonded into drilled holes in hardened concrete
design method for anchor design is given in CSA A23.3 Annex D. with a tested and qualified structural injection adhesive. Testing and r
In principle, the limit state design method for anchorage to concrete  qualification of the structural injection adhesive is conducted and 5
follows strength design provisions but utilizes different strength evaluated specifically for this application (e.g. in accordance with [T}
reduction factors. Post-installed anchors qualfied for use with this ICC-ES AC308). The post-installed rebars are assessed and shown to [ ]
design method are subject to comprehensive independent testing provide equivalent bond strength and basic tensile behavior to cast-in (-
and assessment in accordance with ACI 355.2 (ICC-ES AC193) and  reinforcement for the purposes of design and construction. o
ACI 355.4 (ICC-ES AC308) to determine characteristic strengths and . . o = =
design data. Although post-installed rebars behave like cast-in reinforcement, other (%]

influences of reinforced concrete design should also be considered 4
ANCHORS FOR USE IN SEISMIC DESIGN such as fire, as applicable. Utilizing proper design and installation <
Seismic design as based on the building codes require that building ~ Practices, the post-installed rebar connections in the structure can be
structures resist the effects of ground motion induced by an assumed to be monolithic (i.e. uniform structural member).
earthquake. Each structure is assigned to a seismic design category/
zone based on the location of the building site as referenced in the o
building codes. Pﬂi}#ﬂwsrtcﬁgzdwg\*

Bars 4
Seismic design is complex as it considers several influencing factors
such as site geology and soil characteristics, building occupancy ] A j N N
i . ) . Al —A

categories, building configuration, structural systems, and lateral | ; " ;/;:
forces. Lateral forces are critical because of an earthquakes tendency .\/Pj N il
to shake the building structure from side to side. p : ﬁ % 7]
Anchors to be used for seismic loads will not be fully loaded in Trgrif:s;fcceiried : 5 : 5,
place until an earthquake occurs. Standard test methods have been L0 | = 4x = 43 ) =
developed to provide a methodology to simulate seismic load cycles BarsVia h———F— Y Rei,,?l',';ci,,g
in order to obtain statistical data for the performance of anchors in Bond Bars
such conditions. In shear, anchors are tested and are subjected to Post-installed Reinforcing Bar
alternating load applications. Internationally recognized assessment Designed As A Lap Splice
criteria is utilized for evaluating the performance of post-installed o
anchors when subjected to such simulated seismic loading. e N e

The criteria used as conditions of acceptance for seismic performance
of anchors is based on independent testing according to ACI
qualification and ICC-ES acceptance criteria. Anchors qualified for
seismic applications must have evidence of performance in cracked
concrete in accordance with these standards. For seismic design,
anchors in concrete must be designed following Strength Design
provisions of ACI 318 Appendix D (or Chapter 17 for ACl 318-14

and later editions) or CSA A23.3, as applicable.

Reinforcing Dowels Designed
Using Anchor Theory

Situations where the concrete needs to take up tensile loads from
the anchorage or in cases where rebars are designed to carry shear
loads, the design should be according to anchor design principles

as given in Appendix D (or Chapter 17 for ACI 318-14 and later
editions) or CSA A23.3, as applicable. Unlike in anchor applications,
reinforcement design is normally done to achieve yielding of the

steel, often in nested groups, in order to obtain ductile behavior of the
structure with good serviceability.
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SD REFERENCE GUIDE - STRENGTH DESIGN OF ANCHORAGE TO CONCRETE ACI 318-11 APPENDIX D AND ACI 318-14 (CHAPTER 17)

The following is a reference tool for the design of post-installed anchors into concrete using ACl 318-11 and ACI 318-14.

The following steps should be considered when determining the controlling design strength (factored resistance) of the anchor system:

In all cases, the anchor system must be designed as follows:

Failure modes:

ONn > Nua

where @Nn is the lowest design strength in tension from all
appropriate failure modes;

* For mechanical expansion and screw anchors, @N, is the
lowest design strength in tension of an anchor or group
of anchors as determined from consideration of
(DNsa, DNeo, DNepg, (Or DNpn).

>
=
(o]
- -
(°)
~
-
m
0
- -
=
o
F
(o]
@
>’

e For adhesive anchors, @N, is the lowest design strength
in tension of an anchor or group of anchors as determined
from consideration of
@Nsa, @Ncb, @Ncbg, (ONa (or @Nag).

(bond strength failure mode not pictured)

e A supplemental design check and an additional strength
reduction is required for adhesive anchors subjected to
sustained tensile loads or load combinations with a
sustained load component.

STEEL FAILURE

@OVn > Vua

where @Vn is the lowest design strength in shear from all
appropriate failure modes;

e For mechanical expansion and screw anchors, @V, is the
lowest design strength in shear of an anchor or group
of anchors as determined from consideration of
@Vsa, @Vcb, @Vchg, @ch, (0r @chg).

e For adhesive anchors, @V, is the lowest design strength
in shear of an anchor or group of anchors as determined
from consideration of
@Vsa, DVe, @Vcbg, @ch (or @chg).
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DUST CONTROL DRILLING SYSTEMS

Table 1 of 29 CFR 1926.1153, part of the OSHA Silica Dust Rule published in March, 2016 details requirements for handheld
drills used during the installation process of post-installed anchors. The requirements for each part of this system are:

Tool
1. Operate and maintain tool in accordance with manufacturer’s instructions to minimize dust emissions

Accessories and Shrouds
1. Use drill equipped with commercially available shroud or cowling with dust collection system

Dust Extractor
1. Dust collector must provide the air flow recommended by the tool manufacturer, or greater, and have a filter with
99% or greater efficiency
2. Cleaning holes requires a vacuum with a HEPA filter
3. Dust collector must have a filter cleaning mechanism

The DeWALT systems outlined in the table are examples of compliant methods used to drill the hole as required in published
installation instructions.

DEWALIT USHA 29 GFR 1926 ANIE pMpliant L '

Tool Accessories and Shrouds Dust Extractor

SDS-Max Drills

_'! ; e Cordless

SDS-Max Hollow Drill Bit

7))
=
[
=
(7]
Su
("]
(©)
=
=
-
-
(=]
mll
O
[
=
=
(o)
9/
=
(7]
-
(=]

: F-’-‘M‘v‘-’r:t'w‘“"l‘i\‘::

T ]
Corded = . J SDS-Max

e With Shroud

Dust Extractor

SDS-Plus Drills

e e P
i Cordless Dust Extractor
SDS-Plus Bit

Cordless —

SDS-Plus Hollow Drill Bit

- e > = -
o o T

[

£ SDS-Plus
Corded With Telescope

o ===l

Dust Extractor

= ' SDS-Plus

==y With Shroud
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Mechanical anchors are available in many variations and choices and can usually be loaded
immediately after installation which may be an advantage in many applications. Steel mechanical
anchors also generally have a greater resistance to the effects of elevated temperature when
compared with adhesives such as ester based resins or epoxies. Mechanical anchors can also be
described by their style (e.g. undercut, expansion, screw, etc.).

Undercut anchors

Undercut anchors expand at the bottom of the drilled hole similar to a compression type anchor
except that the actual diameter of the expanded area is wider than the drilled hole, undercutting
the base material similar to a dove tail slot. Anchors of this type require a secondary drilling
operation to form the undercut at the bottom of the drilled hole. During installation, as the
expansion mechanism undercuts the base material, it forms a large bearing area which can
transfer greater load to the base material.

Expansion anchors

Expansion anchors can be used to describe the majority of concrete and masonry anchors.
Anchors of this type are designed with an expansion mechanism that compresses against the
base material.

The expansion mechanism may be a sleeve, slotted shell, slotted stud, or wedge assembly which
is actuated by a tapered cone, tapered plug, nail, bolt, or screw depending upon the anchor style.
The compression of the expansion mechanism against the wall of the drilled hole allows the
anchor to transfer the load to the base material. Anchors which are expanded by tightening a bolt
or nut are considered to be torque controlled while those that are actuated by driving a nail or
plug are considered to be deformation controlled. A deformation controlled anchor can develop
a higher initial compression force when compared to a torque controlled anchor. Compression
anchors may also be pre-expanded and/or used in conjuction with a drive nail. The expansion
mechanism on an anchor of this style is actuated as it is compressed during the driving operation
into the anchor hole.

Screw anchors

Screw anchors develop their load capacity by tapping into and creating an interlock between the
anchor and the base material. In the most common systems, an undersized hole is drilled into the
base material. As the anchor is driven in, a keying/friction force is developed between the shank
of the anchor and the base material. This type of anchor can be suitable for

sustaining light to heavy duty loads depending on the anchor design.

CATEGORY CONTENTS
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Selection Guide 142
UNDERCUT ANCHORS

Atomic+ Undercut 143
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Power-Bolt® 212
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Expansion Anchors

Screw Anchors

Drop-in Anchors

Rod Hanging System

ENGINEERED BY POWers
Base Material Anchor Diameter Head Style Coating/Material
£ 3| |2
2e £ A
s |88 2 gl12|212|12|
g « g1 2 B E g S _§ & g g 5
51558 |. |z HERHEERE R EHEEEHHEE
SHEEEERE SHHAEEREHEE EHEEEEEE
g2g12|Z|1S|5/g| .2 S BEREEEEEE EREEREMHE
HEHEEIHEHEEEE AR RN EEHEEEE R EEE R E
81215182528 & 22|52 581885 R=|E|E 22 E 28252885 & &8 2] codeRecogition
Atomic+ Undercut® ° IO ° ° ° ICC-ES ESR 3067
Power-Stud®+ SD1 ole |o o o eoooeeel o ° ° ICC-ES
ESR-2818 & 2966
Power-Stud®+ SD2 oo o o) o000 ° ° ICC-ES ESR-2502
Power-Stud®+ SD4/SD6 (@ |®@| |® o) o |(eoee ° L0 ICC-ES ESR 2502
Power-Stud® HD5 oo o oo e °
PB-PRO” ®0 oo|e °
Power-Bolt®+ ee® |O o) e (oo ° ° ° ICC-ES ESR-3260
Power-Bolt® e e 0Ol® @000 LI ° o |o e |o
Lok-Bolt AS® e 0l0/®®@ @00 o o0 000 IO o |o|le |o
Screw-Bolt+” ee0l® 0|0 o |(eoee ° ° o0 ICC-ES ESR-3889
316 Stainless Steel
Wedge-Bolt" ° o | o |00 ° ° °
Snake+° o0 e |eo@ ° ole ICC-ES ESR-2272
( 3e) o o |00 ole
Steel Dropin™ o0 o) o |(eoee ole |o|e
Mini Dropin™ LI ) o CI ) ole
Hollow-Set Dropin™ e Olee @000 oo 000 ole |o
Hangermate®+ ® e 0 e o [ ] ole ICC-ES ESR-3889
Mini-Undercut+" e |o ° ole ICC-ES ESR-3912
Wood-Knocker Il+° 00 o (o000 ole ®| ICC-ESESR-3657
Bang-it+° o0 o |(eoee ol® ®| ICC-ESESR-3657
DDI+™ [ X J ® o o oo [ J ICC-ES ESR-3958

@ Suitable O May be Suitable

142
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS a
General Information..................... 143
ATﬂM|c+ ““DERG“T® Material Specifications................ 144 g
Heavy Duty Undercut Anchor Anchor Specifications.................. 144 3
T ———— Installation Instructions.............. 145 z
Installation Specifications........... 146 <
The Atomic+ Undercut anchor is designed for applications in cracked and uncracked concrete. The  performance Data...................... 147 u
anchors are is available in standard ASTM A 36 steel, high strength ASTM A 193 Grade B7 steel and  prdering Information................ 152 >
Type 316 stainless steel designations. 9
The Type 316 stainless steel version can be considered for exterior use and industrial applications E
where a high level of corrosion resistance is required. P I e <
The Atomic+ Undercut anchor is installed into a pre-drilled hole which has been enlarged at the - -
bottom in the shape of a reversed cone using the DEWALT undercut drill bit. The result is an anchor =
which transfers load mainly through bearing, and unlike a typical expansion anchor is not dependent ATOMEs;é g“rxggtcm E
upon friction between the expansion sleeve and the concrete. Due to the use of a thick walled
expansion sleeve, thp load is distributed to a large area which can provide ductile behavior of the THREAD VERSION
anchor even at relatively shallow embedments.
¢ UNC threaded stud S
GENERAL APPLICATIONS AND USES ANCHOR MATERIALS ﬁ §
e Structural connections, beam e Heavy duty loading e Carbon Steel 8 i;
and column anchorage * Pipe supports, strut & base mounts e High Strength Carbon Steel oc g
e Safety related attachments * Suspended equipment e Type 316 Stainless Steel w S
- ot >
* Tension zone applications * Seismic and wind loading ANCHOR SIZE RANGE (TYP.) Q=
. 2/QU w g =
9 rough 974 dameter § =
+ Consistent performance in high and low strength concrete SUITABLE BASE MATERIALS + §
. . . - e Normal-weight concrete ac
+ Anchors available for standard pre-set installations and for through bolt applications S lohtweich QO
+ Length ID code and identifying marking stamped on head of each anchor and-lightweight concrete E
+ Load transfers to concrete through bearing, not friction, behaves like a cast in place bolt o
+ Bearing load transfer allows for closer spacing and edge distances |-
+ Can be designed for predictable ductile steel performance 8
+ Undercut created in seconds with durable undercutting tool
CoPEISTED
e International Code Council, Evaluation Service (ICC-ES), ESR-3067 ICC-ES ESR-3067
Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, CONCRETE
2009 IRC, 2006 IBC, and 2006 IRC
e Tested in accordance with ACI 355.2/ASTM E488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACI 318-14 Chapter 17 or ACI 318-11/08 Appendix D
e Fvaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS .
CSl Divisions: 03 16 00 — Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors. Ej
Undercut anchors shall be Atomic+ Undercut as supplied by DEWALT, Towson, MD. Anchors shall 5
be installed in accordance with published instructions and the Authority Having Jurisdiction. E

www.DEWALT.com 143
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MATERIAL SPECIFICATIONS

z Tt Anchor Designation
: Standard ASTM A 36 High Strength ASTM A 193 Grade B7 Type 316 Stainless Steel
Type 316 Stainless Steel
> Threaded Rod ASTM A 36 ASTM A 193 Grade B7 ASTM A193 Grade B8 Class 1
z Expansion Coupling ASTM A 108 12L14 ASTM A 108 1214 Type 316 Stainless Steel
z Expansion/Spacer Sleeve ASTM A 513 Type 5 ASTM A 513 Type 5 Type 316 Stainless Steel
Type 316 Stainless Steel,
I>' Hex Nuts Carbon Steel, ASTM A 563, Grade A ASTM A 563, Grade A
Washer Carbon Steel, ASTM A 844; Meets dimensional Type 316 Stainless Steel, ASTM F 844, meets
> requirments of ANSI B18. 2.22.2, Type A Plain dimensional requirements of ANSI B18,22.2, Type A
Zinc Plating according to ASTM B 633, SC1, (Fe/Zn 5)
ﬁ ) Minimum plating requirement for Mild Service Condition N/A
: High strength type 316 Stainless Steel anchors also available. Contact Powers Fasteners for details.
o Stainless steel anchors with anchor rod designation ASTM A193 Grade B8 Class 1 have the same dimensional characteristics of carbon steel anchors with anchor rod designation ASTM A 36.
- ANCHOR SPECIFICATIONS
L) Dimensional Characteristics Table for Atomic+ Undercut
Rod Sleeve Expansion .
Anchor Rod Anchor Length, | Sleeve Length, Max. Fixture
- ne‘s‘;;‘:"::'i’on Anchor Type ASTM Diameter, b I Diameter, Coupling Thickness,
% b Designation (inch) (inches) (inches) (im:ll) d. (inch) t (inches)
S ~| 03100SD Standard A 36 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
() ° 03102SD Through bolt (TB) A 36 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
5— E 03600SD Standard Type 316 SS 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
C -y 03602SD Through bolt (TB) Type 316 SS 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
a n 03104SD Standard A 193, Grade B7 3/8 6-3/4 4 5/8 5/8 1-3/4
D 03106SD Through bolt (TB) | A 193, Grade B7 3/8 6-3/4 5-3/4 5/8 5/8 1-3/4
8 03108SD Standard A 36 1/2 7 4 3/4 3/4 1-3/4
';; : 03110SD Through bolt (TB) A 36 1/2 7 5-3/4 3/4 3/4 1-3/4
8 z 03608SD Standard Type 316 SS 1/2 7 4 3/4 3/4 1-3/4
g U 03610SD Through bolt (TB) Type 316 SS 1/2 7 5-3/4 3/4 3/4 1-3/4
A m 03112SD Standard A 193, Grade B7 1/2 8 5 3/4 3/4 1-3/4
m 03114SD Through bolt (TB) | A 193, Grade B7 1/2 8 6-3/4 3/4 3/4 1-3/4
n 03116SD Standard A 193, Grade B7 1/2 9-3/4 6-3/4 3/4 3/4 1-3/4
: 03118SD Through bolt (TB) | A 193, Grade B7 1/2 9-3/4 8-1/2 3/4 3/4 1-3/4
03120SD Standard A 36 5/8 7-3/4 4-1/2 1 1 1-3/4
g 03122SD Through bolt (TB) A 36 5/8 7-3/4 6-1/4 1 1 1-3/4
03620SD Standard Type 316 SS 5/8 7-3/4 4-1/2 1 1 1-3/4
03622SD Through bolt (TB) Type 316 SS 5/8 7-3/4 6-1/4 1 1 1-3/4
03124SD Standard A 193, Grade B7 5/8 10-3/4 7-1/2 1 1 1-3/4
03126SD Through bolt (TB) | A 193, Grade B7 5/8 10-3/4 9-1/4 1 1 1-3/4
03128SD Standard A 193, Grade B7 5/8 12-1/4 9 1 1 1-3/4
03130SD Through bolt (TB) | A 193, Grade B7 5/8 12-1/4 10-3/4 1 1 1-3/4
03132SD Standard A 36 3/4 8-5/8 5 1-1/8 1-1/8 1-3/4
03134SD Through bolt (TB) A 36 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03632SD Standard Type 316 SS 3/4 8-5/8 5 1-1/8 1-1/8 1-3/4
03634SD Through bolt (TB) Type 316 SS 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03136SD Standard A 193, Grade B7 3/4 13-5/8 10 1-1/8 1-1/8 1-3/4
03138SD Through bolt (TB) | A 193, Grade B7 3/4 13-5/8 11-3/4 1-1/8 1-1/8 1-3/4
Atomic+ Undercut Anchor Detail Head Marking
~ washer Legend
g expansion coupling dy hex nut Letter Code = Length Identification Mark
§ v |expansion sleeve Y @ ‘+” Symbol = Strength Design Compliant Anchor
= - (see ordering information)
2 d
S o i o Iﬂﬂﬂlﬂmﬂlmm
i 1 ‘ P a—— ‘
(g -y —
£ Length Identification
§ Mark A B c E F G H 1 J K L M N (] P Q R S T
g From |1-172" 2" |2-1/2" 3-1/2" 4" (412" 5" |5-12"| 6" [|e-12"| 7" |7-1/2"| 8" |8-1/2"| 9" |9-1/2"| 10" | 11" | 12"
2 Up to
S but not 2" |2-1/2" 3" |3-1/2"| 4" [4-1/2"| 5" |5-1/2"| 6" [e-12"| 7" [|7-1/2"| 8" [8-1/2"| 9" |9-1/2"| 10" | 11" | 12" | 13"
§ including
T' Length identification mark indicates overall length of anchor.
144 www.DEWALT.com




DEWALT

ENGINEERED BY POWers

INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

Installation Instructions for Atomic+ Undercut Anchors

1. Drill the hole to
proper depth
and diameter per
specifications using
rotohammer and
stop drill.

2. Remove dust and
debris from the hole
during drilling (e.g.
dust extractor) or
following drilling
(e.g. suction, forced
air) to extract loose

3. Insert the undercut
bit and start the
rotohammer.
Undercutting is
complete when the
stopper sleeve is
fully compressed

4. Clean the hole using 5. Insert anchor into
a blow-out bulb or
compressed air.

6. Verify that the
setting mark is

7. Apply proper torque;

hole. Place setting Do not exceed

sleeve over anchor visible on the maximum torque.
and drive the theaded rod above
expansion sleeve the sleeve.

over the expansion
coupling.

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

particles created by
drilling.

(gap closed)

Atomic+ Undercut Anchor Detail (before and after application of setting sleeve and attachment)

T ‘¢ dy

— -y

Heavy Duty Undercut Anchor

ATOMIC+ UNDERCUT®

=
=)

- " d, t
— ! dbit |- — dbit
Before After
Standard Type (Pre-set Version)

=
> d

Through Bolt Type

Axial Stiffness Values, S, for Atomic+ Undercut Anchors in Normal-Weight CGoncrete'

Nominal Anchor Size / Rod Diameter (inch)
Concrete State Notation Units

358 | 112 | 5/8 3/4 o
b 10° Iofin 131 =
mn (kN/mm) (23) 5
10° Ibf/in 930 =
Uncracked concrete ﬂm (kN/mm) (163) =
10° Ibf/in 1,444 B
Prax (V/mm) (253) g
' 10° Ioffin 91 S
PBrin (kN/mm) (16) 3
10° bbffin 304 g
Cracked concrete P (/) 69) z
=
B 10° Ibf/in 1,724 g
x (kN/mm) (302 =
1. Valid for anchors with high strength threaded rod (A 193 Grade B7). For anchors with low strength threaed rod (A 36) values must be multiplied by 0.7. g

www.DEWALT.com 14

[&)]



DEWALT

INSTALLATION SPECIFICATIONS ENGINEERED BY POWers

g INSTALLATION SPECIFICATIONS
m
(o ) Installation Specifications for Atomic+ Undercut Anchors
E Anchor Property/Setti Nominal Anchor Diameter
pert ng Notation | Units
= SO 3/8 inch 1/2 inch 5/8 inch 3/4 inch
| s
. ' in. 0.625 0.750 1.000 1.125
(o ) Outside anchor diameter a[do]® (mm) (15.9) (19.1) (25.4) (28.6)
> Minimum diameter of hole in. 7/16 9/16 11/16 13/16
d
|- clearance in fixture? " (mm) (1.1 (14.3) (17.5) (20.6)
> Anchor rod designation ASTM - e | A1 1 ase | mosGradeBr | Ase | Ato3GradeB? | A3 [ AP
ﬁ Minimum nominal h in. 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
- embedment depth hom (mm) 79) a1y | @os | (133 178) | (127 | @03 | @41) | (149 | (76)
. in. 2-3/4 4 4 5 6-3/4 | 412 | 7172 9 5 10
(o] Effective embedment e om) | 88 | oo | a0 | azn | a7y | a1e | aso) | @9 | a2 | w54
’ . in. 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
4 Minimum hole depth fo mm) | 79 | oaty | aos | @33 | a9 | w2n | eoa | ean) | (a9 | ere)
For P in. 5-1/2 8 8 10 13-1/2 9 15 18 10 20
mnt o mm) | (140) | (204) | (204) | (254) @343 | (229 | @81) | @457) | (254) | (508)
S Gt > in. 4-1/8 6 6 7-1/2 10-1/8 6-3/4 11-1/4 | 13-1/2 7-1/2 15
e b Minimum concrete s (mm) (109) (152) (152) (190) (257) (171) (256) (343) (190) (381)
S member thickness For h in. | 4-3/8 6 6 7-1/2 | 10-1/8 | 6-3/4 | 11-1/4 | 13172 | 7-1/2 15
Y e) ™ [ mm) | (@11) | (52 | (152) | (190) [ @67) | (171) [ (266) | (343) | (190 | (381)
,E,. E Caca > in. 5-1/2 10-1/4 9-1/4 13 20-1/4 9-1/2 21 27 10-1/2 30
o 2 = (mm) (140) (260) (235) (330) (514) (241) (6533) (686) (267) (762)
= L . in. 2-1/4 3-1/4 3-1/4 4 5-3/8 3-5/8 6 7-1/4 4 8
o ? Minimum edge distance G mm) | 67) (82) ®) [ 102 [ @6 ©@ | (152 | (184 | (102 | (204)
)
Q e L _ in. 2-3/4 4 4 5 6-3/4 4-1/2 7-1/2 9 5 10
';:; [~ Minimum spacing distance Sin mm | @0 102 | @02 | d2n | a7ty | @14 | d90) | @29 | 127) | (254
S & : : , in. 1-3/4 1-3/4 1-3/4 1-3/4
g_ U Maximum thickness of fixture t mm) (44) (44) (44) (44)
S m Maximum torque Tinst ft.-Ibf. 26 44 60 133
m Torque wrench / socket size - in. 9/16 3/4 15/16 1-1/8
o Nut Height ; in 21/64 7116 35/64 41/64
: Stop Drill Bit
g Nominal stop drill bit diameter Coit in. A%ES;I Aal\/lgl AIJISI 1AIJI§I3
Stop dril bit for anchor - - | 32208D | 32215D | 32025 | 32235D | 32245D | 32255D | 32265D | 3227D | 32285D | 322950
Drilled hole depth of stop bit' - - 3-1/8 4-3/8 4-1/4 5-1/4 7 5 8 9-1/2 5-7/8 10-7/8
Stop drill bit shank type - - SDS SDS SDS-Max SDS-Max
Undercut Drill Bit
Nominal undercut .
dril bit diameter Cue in. 5/8 3/4 1 1-1/8
Undercut drill bit designation - - 3200SD 3201SD 3202SD 3203SD
Maximum depth of hole ) in. 9 10-1/4 12-1/4 13-1/2
for undercut drill bit (mm) (229) (260) 311) (343)
- Undercut drill bit shank type - - SDS SDS SDS-Max SDS-Max
§ Required impact drill energy - ft.-Ibf. 1.6 25 3.2 4.0
r%: Setting Sleeve
|
% Recommended setting sleeve - - 3210SD 3211SD 3212SD 3213SD
%’ For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
; 1. For through bolt applications, the actual hole depth is given by the minimum hole depth plus the maximum thickness of fixture less the thickness of the actual part(s) being fastened to the base
L material (hoact = Mo + t — tp).
3 2. For through bolt applications the minimum diameter of hole clearance in fixture is 1/16-inch larger than the nominal outside anchor diameter.
g 3. The notation in brackets is for the 2006 IBC.
|
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PERFORMANCE DATA a
Tension and Shear Design Information For Atomic+ Undercut Anchor in Concrete o
(For use with load combinations taken from ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2)' 2=

Nominal Anchor Diameter 1%
Anchor Property / Setting Information Notation Units z
3/8inch | 1/2 inch | 5/8 inch | 3/4inch
Anchor category 1,20r3 - 1 <
. ' in. 0.625 0.750 1.000 1.125 ™ |
Outside anchor diameter (a[do]® (mm) (15.9) (19.1) (25.4) (28.6) <
. in. 2-3/4 4 4 5 6-3/4 | 4-1/2 | 7-1/2 9 5 10
Eifective embsdment N mm) | 68 | @02 | oo | a2ny | a7y | a1a | a0 | @29 | 27 | @54 9
STEEL STRENGTH IN TENSION AND SHEAR’® z
. in.? 0.0775 0.1419 0.2260 0.3345
Tensile stress area of anchor rod steel Ase (mm?) (50) 1) (146) (216) §
Minimum specified yield strength h ksi 36 105 36 105 105 36 105 105 36 105 (3]
T of anchor rod™ Y (N/mm?)| (248) | (723) | (248) | (723) | (723) | (248) | (723) | (723) | (248) | (723) P
P S | Minimum specified ultimate tensile n ksi 58 125 58 125 125 58 125 125 58 125
8% | strength of anchor rod" v (N/mm?)| (400) | (860) | (400) | (860) | (860) | (400) | (860) | (860) | (400) | (860)
Al
(&)
=038 . . . Ib 4,495 | 9,685 | 8,230 | 17,735 17,735 | 13,100 | 28,250 | 28,250 | 19,400 | 41,810
< é = | Steel strength in tension, stafic™ Nea ) | @01 | @32 | @en | .1y | @9.9) | 685 | (126.1) | (126.1) | 86.3) | (186.0)
IZ= . o Ib 2,245 | 4,885 | 4,110 | 8,855 | 8,855 | 6,560 | 14,110 | 14,110 | 9,685 | 20,875
=2 [ Steel strength in shear, static™™ Vea w | d00) | @17 | d84 | 395 | Gas) | 293 | 630 | 63.0) | 432) | 932 S
<< . o Ib 2,245 | 4,885 | 4,110 | 8,855 | 8,855 | 6,560 | 14,110 | 14,110 | 9,685 | 20,875 <
Steel strength in shear, seismic*™ | Veq w | d00) | @17 | d84 | 395 | Gas) | 293 | 630 | 63.0) | 432 | 932 ﬁ S
Minimum specified yield strength ' <C
© . of anchor rod fy,ss (N /ﬁ:ﬂZ) (23005) - (23005) - - (23005) - - (23005) 8 S
P (Type 316 stainless steel anchor) m &)
S Minimum specified ultimate tensile . D
5% strength of anchor rod futass N /krﬁlmz) (57155) - (57155) - - (57155) - - (57155) Iu E
§ = (Type 316 stainless steel anchor) )
<7 Steel strength in tension, static N Ib 4,415 ) 8,085 ) ) 12,880 ) ) 19,065 n =
= (Type 316 stainless steel anchor)" 5258 KkN) | (19.6) (36.0) (57.3) (84.8) z a
e Steel strength in shear, static v Ib 2,650 ) 4,850 ) ) 7,725 ) ) 11,440 = N
(Type 316 stainless steel anchor)" 58 KkN) | (11.8) (21.6) (34.4) (50.9) =
Reduction factor for steel strength in tension® ¢ - 0.75 6 %
Reduction factor for steel strength in shear? ¢ - 0.65 —y
CONCRETE BREAKOUT STRENGTH IN TENSION AND SHEAR’ E
Effectiveness factor for uncracked concrete Kuner N 30 30 30 30 °
Effectiveness factor for cracked concrete Ker - 24 24 24 24 h
Modification factor for cracked and g, . 1.0 1.0 1.0 1.0 <
uncracked concrete* oN (See note 4) (See note 4) (See note 4) (See note 4)
Reduction factor for concrete breakout -
strength in tension? ¢ ) 0.85 (Condition B)
Reduction factor for concrete breakout .
strength in shear? ¢ . 070 (Condition B)

PULLOUT STRENGTH IN TENSION

Characteristic pullout strength, b
uncracked concrete (2,500 psi) Np,uncr (N) See note 6 See note 6 See note 6 See note 6
Characteristic pullout strength, N Ib See 9,000 See 11,500 See 15,000 See | 22,000
cracked concrete (2,500 psi)® por (kN) | note6 | (40.2) | note 6 (51.3) note 6 (67.0) note 6 | (98.2)
Characteristic pullout strength, N Ib See 9,000 See 11,500 See 15,000 See | 22,000
seismic (2,500 psi)*™® o (kN) | note6 | (40.2) | note 6 (651.3) note 6 67.0) note 6 | (98.2)
Reduction factor for pullout strength? i) - 0.65 (Condition B)

PRYOUT STRENGTH IN SHEAR'
Coefficient for pryout strength Kep - 2.0 | 2.0 | 2.0 | 2.0
Reduction factor for pryout strength? ¢ - 0.70 (Condition B)

For SI: 1 inch = 25.4 mm, 1 ksi = 6.895 MPa (N/mm?), 1 Ibf = 0.0044 kN, 1 in? = 645 mm?.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the additional requirements of ACI
318-1417.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Al values of ¢were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3 or ACl 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11 Appendix C are used, then the
appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACl 318-11 Appendix D, as applicable, requirements for Condition A, see ACI 318-
1417.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.

3. Anchors are considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
4. For all design cases Wen =1.0. The appropriate effectiveness factor for cracked concrete (ke) or uncracked concrete (k) must be used.

5. Forall design cases Wer =1.0. For concrete compressive strength greater than 2,500 psi Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°. For concrete over steel deck the value of
2,500 must be replaced with the value of 3,000.

6. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

7. Anchors are permitted to be used in lightweight concrete provided the modification factor ﬂ.a equal to 0.8), is applied to all values of \/W affecting N and V. ﬂv shall be determined in accordance with the corresponding
version of ACI 318.

8. The notation in brackets is for the 2006 IBC.

9. Shear strength values are based on standard (pre-set) installation, and must be used for both standard (pre-set) and through-bolt installations.

10. Only applicable to carbon steel anchors

11. Calculated using fuass = 57 ksi (1.9fy) in accordance with ACI 318-14 Chapter 17 or ACI 318-11 Appendix D.
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FACTORED DESIGN STRENGTH (¢Ny AND ¢V\) CALCULATED IN ACCORDANGE WITH ACI 318-14 CHAPTER 17:

-

Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hminz, and with the following conditions:

- Car is greater than or equal to the critical edge distance, Cac (table values based on Cai = Cad).

- Caz is greater than or equal to 1.5 times Ca1.

Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

Strength reduction factors () were based on ACI 318-14 Section 5.3 for load combinations.

Condition B is assumed.
Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
For designs that include combined tension and shear, the interaction of tension and shear loads must be

calculated in accordance with ACI 318-14 Chapter 17.
6- Interpolation is not permitted to be used with the tabular values. For intermediate base material

compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic

considerations please see ACl 318-14 Chapter 17.

Tension and Shear Design Strength for Carbon Steel Atomic+ Undercut

% ™ in Cracked Concrete o,
i 3 Minimum Concrete Compressive Strength, f’c (psi)
< Nominal | Nominal Anchor 2,500 3,000 4,000 6,000 8,000
< E Anchor | Embed. Rod
C .y Size Hrom Designation
a n (in.) (in.) (ASTM™)
T 4
(@)
;:; : 3/8 3-1/8 A 36 1,460 3,370 1,460 3,370 3,370 1,460 3,370 1,460
(_3) z 3/8 4-3/8 | A193, Gr. B7 & 17% 6,410 3,175 7,265 7,265 3,175 7,265 3,175
8 U 12 4-1/4 A 36 2,670 6,175 2,670 6,175 6,175 2,670 6,175 2,670
=
g 12 5-1/4 | A193, Gr. B7 7,475 5,75k 8,190 5,755 9,455 11,580 5,756 13,300 5,750
n 12 7 A 193, Gr. B7 7,475 5,755 8,190 8,750 9,455 11,580 0,51 13,300 5,755
: 5/8 5 A 36 7,445 4,265 8,155 4,265 9,420 9,825 4,265 9,825 4,265
g 5/8 8 A193, Gr. B7 9,750 9,170 10,680 9,170 12,335 15,105 9,170 17,440 9,170
5/8 9-1/2 | A193, Gr. B7 9,750 9,170 10,680 9,170 12,335 15,105 9,170 17,440 9,170
3/4 5-7/8 A 36 8,720 6,410 9,555 6,410 11,030 13,510 6,410 14,550 6,410
3/4 10-7/8 | A193,Gr. B7 | 14,300 13,570 15,665 13,570 18,090 22,155 13,570 25,580 13,570
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
Tension and Shear Design Strength for Carbon Steel Atomic+ Undercut in Uncracked Concrete
Minimum Concrete Compressive Strength, f’c (psi)
Nominal | Nominal Anchor 2,500 3,000 4,000 6,000 8,000
Anchor | Embed. Rod
Size Rrom Designation
(in.) (in.) (ASTM™)
3/8 3-1/8 A 36 1,460 3,370 1,460 3,370 3,370
g 3/8 4-3/8 | A193, Gr. B7 3,175 7,265 178 7,265 7,265
S 12 4-1/4 A 36 2,670 6,175 2,670 6,175 [AVE)
r% 12 5-1/4 | A193, Gr. B7 8,155 11,940 5,755 13,300 13,300
r‘in 12 7 A193, Gr. B7 5,750 13,300 5,755 13,300 13,300
% 5/8 5 A 36 9,305 4,265 9,825 4,265 9,825 9,825
z 5/8 8 A193, Gr. B7 | 20,025 9,170 21,190 9,170 21,190 21,190
% 5/8 9-1/2 | A193, Gr. B7 9,170 21,190 9,170 21,190 21,190
g 3/4 5-7/8 A 36 6,410 11,940 6,410 13,790 14,550
5 3/4 10-7/8 | A193, Gr. B 13,570 31,360 13,570 31,360 31,360
=
E [ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
|
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FACTORED DESIGN STRENGTH (¢Ny AND ¢Vy) CALCULATED IN ACCORDANGE WITH ACI 318-14 CHAPTER 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hminz, and with the following conditions:
- Car is greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac).
- Caz is greater than or equal to 1.5 times Ca.

2-  Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations. Condition B
is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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Tension and Shear Factored Design Strength for Stainless Steel Atomic+ Undercut Anchor in
Cracked Concrete

A
o
s
Minimum Concrete Compressive Strength, f'c (psi) : %
nchor | Embed. | Rod 2,500 3,000 4,000 6,000 8,000 O3
Size Bion Designation m S
(in.) (in.) (ASTM) m E
)
Q-
=
38 3-1/g | A1936r.B8 1,725 1725 3310 1725 3310 =3
Class 1 —
=
12 | 4s [A193 GBS 3,155 3155 6065 3155 6,065 + 3
Class 1 ‘ , JE
A193, Gr. B8 —
58 5 o G 5,020 5020 QEYZOM 5020 9,660 E
4 | s7s |A1930r88 7425 7425 [RENEON 7425 [JRENW (@)
Class 1 h

Tension and Shear Factored Design Strength for Stainless Steel Atomic+ Undercut Anchor in Uncracked Concrete

Minimum Concrete Compressive Strength, f’c (psi)
Mominal | Worminal | Anchor 2,500 3,000 4,000 6,000 8,000

Size Fnom Designation

(in.) (in) (ASTM)
A193, Gr. B8

3/8 3-1/8 Class 1 1,725 1,725 1,725
A 193, Gr. B8

1/2 4-1/4 Class 1 3,160 8,156 8,156
A193, Gr. B8

5/8 5 Class 1 5,020 5,020 5,020
A 193, Gr. B8

3/4 5-7/8 Class 1 7,425 7,425 7,425

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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3 Converted Allowable Loads for Carbon Steel Atomic+ Undercut in Cracked Goncrete'*
m Minimum Concrete Compressive Strength
g Nominal | Nominal Anchor fc = 2,500 psi fc = 3,000 psi fc = 4,000 psi f ' = 6,000 psi f'c = 8,000 psi
Diameter Hrom Designation | Tuouerso | Vatonavienso | Taiowabieaso | Vaowaesso | Tarowaviosso | Varowavionso | Tatowabiesso | Vatowaviesso | Tatowatiesso | Veatowasiesso
> (in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
> (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
z 8 3-1/8 A 36 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045
> 4-3/8 A 193, Gr. B7 4,180 2,270 4,580 2,270 5,190 2,270 5,190 2,270 5,190 2,270
= 4-1/4 A 36 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905
12 5-1/4 A 193, Gr. B7 5,340 4110 5,850 4110 6,755 4110 8,270 4110 9,500 4,110
> 7 A193, Gr. B7 5,340 4110 5,850 4110 6,755 4110 8,270 4,110 9,500 4,110
z 5 A 36 5,320 3,045 5,825 3,045 6,730 3,045 7,020 3,045 7,020 3,045
0 5/8 8 A193, Gr. B7 6,965 6,550 7,630 6,550 8,810 6,550 10,790 6,550 12,455 6,550
: 9-1/2 A 193, Gr. B7 6,965 6,550 7,630 6,550 8,810 6,550 10,790 6,550 12,455 6,550
g 34 5-7/8 A 36 6,230 4,580 6,825 4,580 7,880 4,580 9,650 4,580 10,395 4,580
9 10-7/8 | A193,Gr.B7 | 10,215 9,695 11,190 9,695 12,920 9,695 15,825 9,695 18,270 9,695

1. Allowable load values are calculated using a conversion factor, ¢, from Factored Design Strengths and conditions shown on the previous page.

2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
0:1.200.5) + 1.6(0.5) = 1.4.

T
S~ Converted Allowable Loads for Garhon Steel Atomic+ Undercut in Uncracked Concrete'*
g ° Minimum Concrete Compressive Strength
‘i s m;‘;‘:' fomnal “;‘;“d"f f'c = 2,500 psi f'c = 3,000 psi ' = 4,000 psi ' = 6,000 psi ' = 8,000 psi
=) n D“;_::Ster ::::"i n‘;gmm Taonabiesso | Vlatowaiesso | Tatowatiesso | Vlaowaviessp | Tatowabiessn | Waowabieaso | Tatonabieaso | Vatowabiesso | Tatowabiess | Walowabierso
& ¥ Tey | Wbe) | ‘Gbey | (be) | ‘Gbe) | ey | Gbe) | () | Gbe) | aoe)
S : 38 3-1/8 A 36 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045 2,405 1,045
% z 4-3/8 A 193, Gr. B7 5,190 2,270 5,190 2,270 5,190 2,270 5,190 2,270 5,190 2,270
g U 4-1/4 A 36 4,410 1,906 4,410 1,905 4,410 1,905 4,410 1,905 4,410 1,905
S] m 12 5-1/4 A 193, Gr. B7 7,785 4110 8,530 4110 9,500 4110 9,500 4110 9,500 4,110
m 7 A 193, Gr. B7 9,500 4110 9,500 4,110 9,500 4,110 9,500 4,110 9,500 4110
n 5 A 36 6,645 3,045 7,020 3,045 7,020 3,045 7,020 3,045 7,020 3,045
: 5/8 8 A193,Gr.B7 | 14,305 6,550 15,135 6,550 15,135 6,550 15,135 6,550 15,135 6,550
g 9-1/2 A193,Gr.B7 | 15,135 6,550 15,135 6,550 15,135 6,550 15,135 6,550 15,135 6,550
3 5-7/8 A 36 7,785 4,580 8,530 4,580 9,850 4,580 10,395 4,580 10,395 4,580
10-7/8 | A193,Gr.B7 | 22,020 9,695 22,400 9,695 22,400 9,695 22,400 9,695 22,400 9,695
1. Allowable load values are calculated using a conversion factor, ¢, from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
a:1.2(05)+1.605) =14
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Converted Allowable Loads for Stainless Steel Atomic+ Undercut in Cracked Concrete'? a
Minimum Concrete Compressive Strength o
Nominal | Nominal Anchor f'c = 2,500 psi fc = 3,000 psi f ¢ = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi -

Diameter Hrom Designation Taowavieasd | Vatowabieasp | Taiowavieasp | Warowabieasp | Tatowabieasp | Vaiowavieasp |  Tarowabieasp | Waowabieasp | Tarowavieasn | Waiowable asd
(in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear 24
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) 4
38 s [ATSSGEB8Y o365 | 1230 | 2365 | 1230 | 2365 | 1230 | 2365 | 1230 | 2365 [ 1230 <
A 193, Gr. B3 wll
1/2 4-1/4 Class 1 4,330 2,255 4,330 2,255 4,330 2,255 4,330 2,255 4,330 2,255 <
5/8 5 | A93G.B8) 530 | 3585 | 5825 | 3585 | 6730 | 3585 | 690 | 3585 | 6900 | 3585 9
A 193, Gr. B8 z

3/4 5-7/8 6,230 5,200 6,825 5,310 7,880 5,310 9,650 5,310 10,215 5,310
Class 1

1. Allowable load values are calculated using a conversion factor, o, from Factored Design Strengths and conditions shown on the previous page. :
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor u
a:1.2(05) + 1.60.5) = 1.4. E

Converted Allowable Loads for Stainless Steel Atomic+ Undercut in Uncracked Concrete'?
Minimum Concrete Compressive Strength

Nominal | Nominal Anchor f1c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi fc = 8,000 psi s
Dla!“etef from Designation Tatowavessp | Vaiowaveasp | Tatowaviessp | Vatowavieasp | Tarowaviesso | Vaowavteaso | Tatowanieaso | Vatowaviessp | Tarowavieaso | Watowablesso 8
(in.) (in.) (ASTM) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear =
(Ibs.) (Ibs.) (Ibs) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) <

A 193, Gr. B8 >

3/8 3-1/8 Claés 1 2,365 1,230 2,365 1,230 2,365 1,230 2,365 1,230 2,365 1,230 g
A193, Gr. B8 S

12 4-1/4 Claés 1' 4,330 2,255 4,330 2,255 4,330 2,255 4,330 2,255 4,330 2,255 S
=

5/8 5 | A1936.88) 66a5 | 3585 | 6000 | 3585 | 6900 | 3585 | 6900 | 3585 | 6900 | 3585 3
34 s [ATSSGEB8) 7785 | 5310 | 8530 | 5310 | 9850 | 5310 | 10215 | 5310 | 10215 | 5310 %
D

I

1. Allowable load values are calculated using a conversion factor, o, from Factored Design Strengths and conditions shown on the previous page.

2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor
o 1.2(0.5) + 1.6(0.5) = 1.4.

ATOMIC+ UNDERCUT®
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ORDERING INFORMATION
Atomic+ Undercut Anchor A 36 Steel
Nominal Anchor Required Recommended
. Anchor | Outside m;:,‘l' Undercut Bit Stop Bit Anchor Type | Std.
. Diameter Diameter (Cat. No.) (Cat. No.)
03100SD 3/8" 5/8" 5-1/2" 03220SD Standard 20
03200SD
03102SD 3/8" 5/8" 5-1/2" * Through bolt 20
03108SD 172" 3/4" 7" 032225D Standard 15
03201SD
03110SD 172" 3/4" 7" * Through bolt 15
03120SD 5/8" 1" 7-3/4" 032255D Standard 10
03202SD
03122SD 5/8" 1" 7-3/4" * Through bolt 10
03132SD 3/4" 1-1/8" 8-5/8" 03228SD Standard 8
03203SD
03134SD 3/4" 1-1/8" 8-5/8" * Through bolt 8
For availability of all anchors lengths please contact DEWALT.
*Contact DEWALT for appropriate drilling method and hardware.
Atomic+ Undercut Anchor High Strength A 193, Grade B7 Steel
Nominal Anchor Required Recommended
. Anchor | Outside ﬂ':;‘i: Undercut Bit Stop Bit Anchor Type | St
' Diameter Diameter (Cat. No.) (Cat. No.)
03104SD 3/8" 5/8" 6-3/4" 03221SD Standard 20
03200SD
03106SD 3/8" 5/8" 6-3/4" * Through bolt 20
03112SD 172" 3/4" 8" 03223SD Standard 15
03114SD 172" 3/4" 8" * Through bolt 15
03201SD
03116SD 172" 3/4" 9-3/4" 032245D Standard 15
03118SD 172" 3/4" 9-3/4" * Through bolt 15
03124SD 5/8" 1" 10-3/4" 032265D Standard 10
03126SD 5/8" 1" 10-3/4" * Through bolt 10
03202SD
03128SD 5/8" 1" 12-1/4" 03227SD Standard 10
03130SD 5/8" 1" 12-1/4" * Through bolt 10
03136SD 3/4" 1-1/8" 13-5/8" 03229SD Standard 8
03203SD
03138SD 3/4" 1-1/8" 13-5/8" * Through bolt 8
For availability of all anchors lengths please contact DEWALT.
*Contact DEWALT for appropriate drilling method and hardware.
Atomic+ Undercut Anchor Type 316 Stainless
Steel, ASTM A 193 Grade B8, Class 1
Nominal Anchor Required Recommended
. Anchor | Outside ﬂ':;ﬂ: Undercut Bit Stop Bit Anchor Type | St
. Diameter Diameter (Cat. No.) (Cat. No.)
03600SD 3/8" 5/8" 5-1/2" 03220SD Standard 20
03200SD
03602SD 3/8" 5/8" 5-1/2" * Through bolt 20
03608SD 172" 3/4" 7" 03222SD Standard 15
03201SD
03610SD 172" 3/4" 7" * Through bolt 15
03620SD 5/8" 1" 7-3/4" 032255D Standard 10
03202SD
03622SD 5/8" 1" 7-3/4" * Through bolt 10
03632SD 3/4" 1-1/8" 8-5/8" 032285D Standard 8
03203SD
03634SD 3/4" 1-1/8" 8-5/8" * Through bolt 8

For availability of all anchors lengths please contact DEWALT.
*Contact DeEWALT for appropriate drilling method and hardware.
High Strength Type 316 Stainless Steel anchors also available,
*Contact DEWALT for details.
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ORDERING INFORMATION

. )

Stop Drill Bits -
Cat. Nominal Corresponding std o

No. Stop Drill Bit | Nominal Anchor Max. Drill Depth Shank Type Tulnla :

. Diameter Diameter ]
03220SD 5/8 3/8 3-1/8" SDS 1 z
03221SD 5/8 3/8 4-3/8" SDS 1 <
03222SD 3/4 12 4-1/4" SDS 1 -
03223SD 3/4 12 5-1/4" SDS 1 <
03224SD 3/4 12 7" SDS 1 !
03225SD 1 5/8 5" SDS-Max 1 z
03226SD 1 5/8 8" SDS-Max 1 <
03227SD 1 5/8 9-1/2" SDS-Max 1 5
03228SD 1-1/8 3/4 5-13/16" SDS-Max 1 [ ']
03229SD 1-1/8 3/4 10-13/16" SDS-Max 1 E

The Stop Drill Bit creates a drill hole to the proper depth for standard installations of the Atomic+ Undercut anchor
(For through bolt applications please contact DEWALT for appropriate drilling method and hardware).
o S
Undercut Drill Bits ﬁ S
<
Nominal Corresponding % <
$at | undercut Drill | Nominal Anchor |  Maximum Depth Shank Type . 8 ]
Bit Diameter Diameter m O
D
03200SD 5/8 3/8 9" SDS 1 m E
=
03201SD 3/4 1/2 10-1/4" SDS 1 n =
=)
03202SD 1 5/8 12-1/4" SDS-Max 1 z Q
- =
03203sD 1-1/8 3/4 13-1/2" SDS-Max 1 %
D
The Undercut Drill Bit has a unique design that enlarges the bottom of the drill hole creating a reverse cone sized to receive the Atomic+ 6 JE
Undercut anchor. —
Setting Sleeve for Undercut Anchors (@
c“a::. Corresponding Nominal Anchor Diameter g:; <
03210SD 3/8 1
03211SD 1/2 1
03218SD 5/8 1
03213SD 3/4 1
Replacement Blade Assemblies for Undercut Drill Bit
c,:'::' Description Ts::e
03205SD Atomic+ (3/8") Cutter Blade - 5/8" 1 E
03206SD Atomic+ (1/2") Cutter Blade - 3/4" 1
03208SD Atomic+ (5/8") Cutter Blade - 1" 1 -
03209SD Atomic+ (3/4") Cutter Blade - 1-1/8" 1 e
|
Replacement Bow Jaws for Undercut Drill Bit s
c,:'::' Description Ts::e §
03212SD 3/8" Bow Jaw for 5/8" Hole 1 §
<<
03215SD 1/2" Bow Jaw for 3/4" Hole 1 — =
03216SD 5/8" Bow Jaw for 1" Hole 1 ;%
03217SD 3/4" Bow Jaw for 1-1/8" Hole 1 <

www.DEWALT.com
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g GENERAL INFORMATION SECTION CONTENTS
m General Information 154
s.em¢  (Generallnformation............
g PﬂWER-ST“D + SD1 Material Specifications................ 155
> Wedge Expansion Anchor Installation Instructions............... 155
z Reference Data (ASD).................. 156
PRODUGT DESCRIPTION .
— Strength Design (SD)
g The Power-Stud+ SD1 anchor is a fully threaded, torque-controlled, wedge expansion anchor which  gtrength Design
- is designed for consistent performance in cracked and uncracked concrete. Suitable base materials ~ Performance Data........................ 166
include normal-weight concrete, sand-lightweight concrete, concrete over steel deck, and grouted Ordering Information................... 167
> concrete masonry. The anchor is manufactured with a zinc plated carbon steel body and expansion
= clip for premium performance. Nut and washer are included.
n v rE' TP A A S —,
g GENERAL APPLICATIONS AND USES b | e
= e Structural connections, i.e., beam e Tension zone applications, i.e., cable trays POWER-STUD+ SD1
. \ . ASSEMBLY
(7] and column anchorage and strut, pipe supports, fire sprinklers
o SafeTy—reIatt?d gﬁachments e Seismic and wind loading THREAD VERSION
S | s o
<§ (] ANCHOR MATERIALS
o « Zinc plated carbon steel body with
sm + Consistent performance in high and low strength concrete expansion clip, nut and washer
=)
2 .m + Nominal drill bit size is the same as the anchor diameter ANCHOR SIZE RANGE (TYP.)
i 7] + Anchor can be installed through standard fixture holes ° 21(4" dtiameterthrough 1-1/4"
§_ E + Length ID code and identifying marking stamped on head of each anchor ameer
[S) . . . . . SUITABLE BASE MATERIALS
= b + Anchor design allows for follow-up expansion after setting under tensile loading :
® e Normal-weight concrete
. APPROVALS AND LISTINGS e Structural sand-lightweight concrete
(7)) e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2818 for cracked and uncracked concrete e Concrete over steel deck
E * International Code Council, Evaluation Service (ICC-ES), ESR-2966 for masonry * Grouted concrete masonry (CMU)
e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC
e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACl 318-14 Chapter 17 or ACl 318-11/08 Appendix D
e Evaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

e Tested in accordance with ICC-ES ACO1 for use in Masonry CODE L1STED ) [CODE LISTED
e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes 'Cc'ﬁ%fggm 'CC'%%G

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD1 as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A
Washer Carbon Steel, ASTM F 844; meets dimensional requirements of ANSI B18.22.2. Type A Plain

Expansion wedge (clip)

Carbon Steel

Plating

Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).
Minimum plating requirements for Mild Service Condition.

INSTALLATION INSTRUCTIONS

Installation Instructions for Power-Stud+ SD1

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Step 1 Step 2 Step 3 Step 4
Using the proper Remove dust Position the washer Tighten the anchor
drill bit size, drill a and debris from on the anchor and with a torque wrench
hole into the base the hole during thread on the nut. by applying the
material to the drilling, (e.g. If installing through required installation
required depth. dust extractor, a fixture, drive the torque, Tinst. Note:
The tolerances of hollow bit) or anchor through the The threaded stud
the drill bit used following drilling fixture into the hole. will draw up during
should meet the (e.g. suction, Be sure the anchor tightening of the nut; “
requirements of forced air) to is driven to the the expansion wedge [ _g
ANSI Standard extract loose minimum required (clip) remains in [&)
B212.15. particles created embedment depth, original position. n §:
by drilling. Pnom. m I~
LY , , . N 9
D'V A P'V 4 .'L>' .‘P' A v '; P v.v + Cé)
®
Installation Instructions for Power-Stud+ SD1 Tie Wire Version Q u%
T L. ] Step1 T 7] Step2 .o . ] Step3 P P Step 4 : s
S, , <. | Using the proper Remove dust - Drive the anchor ‘& 1 Setthe anchor with a h >
. | drill bit size, drill a and debris from into the hole until O o7 prying action using a g
hole into the base the hole during the head is firmly e =T oo | claw hammer. » =
material to the drilling, (e.g. seated against the e N i
required depth. dust extractor, base material. Be T.r e m
The tolerances of hollow bit) or sure the anchor is LR E DL m
the drill bit used following drilling driven to the required g
should meet the (e.g. suction, embedment depth.
requirements of forced air) to °
ANSI Standard extract loose
B212.15. particles created m
by drilling.
Power-Stud+ SD1 Anchor Detail Power-Stud+ SD1 Anchor Assembly
T |
<+l F|||l|Ir'l|||1I||‘.i|".||1"|ll"|lll1" 1Ll i
RAREEAN RN R o | —
d : PGS Ly ULy vy SR,
Mandrel
Lanch |+ UNC Expansi
e HexNut ~ Washer  Threaded Coller Wgsg:%;p)
Stud
Head Marking
. Legend
( lr' p \' . Letter Code = Length Identification Mark
I '+ Symbol = Strength Design Compliant Anchor
o (see ordering information)
= Number Code = Carbon Steel Body and Carbon Steel Expansion Clip

(not on 1/4" diameter anchors)

Length Identification

Mark A B [H D E F G H 1 J K L M N 0 P Q R S T
From [1-1/2" 2" [2-1/2"| 3" |3-1/2"| 4" [4-1/2"| 5" |5-1/2"| 6" |e-1/2"| 7" |7-1/2"| 8" |8-1/2"| 9" |9-1/2"| 10" | 11" | 12"
Up to
butnot | 2" |2-1/2"| 3" |[3-1/2"| 4" |4-1/2"| 5" |[5-1/2"| 6" |e-1/2"| 7" |7-1/2"| 8" |8-1/2"| 9" [9-1/2"| 10" | 11" [ 12" | 13"
including

Length identification mark indicates overall length of anchor.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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REFERENCE DATA (ASD) ENGINEERED BY POWVErsS
REFERENCE DATA (ASD)
Installation Specifications for Power-Stud+ SD1 in Concrete'*
Nominal Anchor Diameter
Anchor Property/ | yoyation | units
Setting Information ; : 1/4 3/8 172 5/8 3/ 7/8 1 1-1/4
) n 0.250 0.375 0.500 0,625 0.750 0.875 1000 1250
Anchor diameter do (mm) 6.4 05 {12.7) (15.9) (19.1) (2.9) (35.4) (318
Minimum diameter of p in. 5/16 7116 9716 11/16 13/16 1 1178 13/8
hole clearance in fixture h (mm) 7.5 (11.1) (14.3) (17.5) (20.6) (25.4) (28.6) (34.9)
AR : 174" 38" 172" 58" 34" 78" T 11/4"
Norminal dril bit diameter | b in. ANS| ANS| ANS| ANS| ANS| ANS| ANS| ANS|
Minimum nominal h in. 1-1/8 1-5/8 2-1/4 2-3/4 3-3/8 4-1/2 4-1/2 6-1/2
embedment depth o (mm) 29) (41) 57) 70) (86) (114) (114) (165)
" in. 11/ 1-3/4 2-1/2 3-1/8 3-5/8 478 4718 7-1/4
Minimum hole depth fo (mm) (48) (44) (64) 79) @) (122) (122) (184)
: ft.-If 4 20 40 80 110 175 225 375
Installation torque Tinst (N-m) ) 27) (54) (108) (149) (237) (305) (508)
Torque wrench/ .
Torque wre in 716 9/16 3/4 1516 11/8 1:5/16 1172 1-7/8
Nut height . 7/32 21/64 7116 35/64 41/64 34 55/64 11/16

DEWALT

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

§ ‘ 1. The minimum base material thickness should be 1.5hnom or 3", whichever is greater.
§ ° 2. See Performance Data in Concrete for additional embedment depths.
D
[ E Ultimate Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete'?
§ m Minimum Minimum Concrete Compressive Strength
e .a '}“:":l'l';‘:' Embedment | fc = 2,500 psi (17.3 MPa) fc = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa) fc = 6,000 psi (41.4 MPa)
= m Diameter D?.':_‘ " Tension Shear Tension Shear Tension Shear Tension Shear
% ﬂ in, (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
S (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
8 : 1-1/8 1,320 1,160 1,435 1,255 1,660 1,255
~ QO " (28) (6.9) 6.2 (6.4) (5.6) (7.4) (5.6) ) )
@ 1-3/4 2,775 1,255 2,775 1,255 2,775 1,255 2,775 1,255
== (44 (12.4) (5.6) (12.4 (5.6) (12.4) (5.6) (12.4 (5.6)
1-5/8 2,240 2,320 2,685 2,540 3,100 2,540
(ﬂ 38 (41 (10.9 (10.3) (12) (11.3) (13.8) (11.3 ) )
b 2-3/8 3,485 2,540 3,815 2,540 4,410 2,540 5,400 2,540
b (60) (15.5) (11.3 (17) (11.3) (19.6) (11.3 (24) (11.3)
2-1/4 3,800 3,840 4,155 4195 4,800 4,195 R B
(57) (16.9) 171 (18.5) (18.7) (21.4) (18.7)
12 2-1/2 3,910 4,195 4,285 4195 4,950 4,195 6,060 4195
(64) (17.4) (18.7) (19.1) (18.7) (22) (18.7) (27) (18.7)
3-3/4 7,955 4,195 8,715 4,195 10,065 4,195 12,325 4,195
(95) (35.4) (18.7) (38.8) (18.7) (44.8) (18.7) (54.8) (18.7)
2-3/4 4,960 6,220 5,440 6,815 6,285 6,815 ~ ~
(70) (22.1) (27.7) (24.3 (30.3) (28) (30.3)
5/8 3-3/8 6,625 6,815 7,260 6,815 8,380 6,815 10,265 6,815
(86) (29.5) (30.3) (32.3 (30.3) (37.3 (30.3) (45.7) (30.3)
4-5/8 11,260 6,815 12,335 6,815 14,245 6,815 14,465 6,815
(117) (650.1) (30.3) (54.9) (30.3) (63.4) (30.3) (65.7) (30.3)
3-3/8 7,180 11,480 7,860 12,580 9,075 12,580 R B
(86) (31.9 (61.5) (32.2) (56.0) (40.5) (56.0)
3/4 4 9,530 12,580 10,440 12,580 12,060 12,580 14,770 12,580
(102) (42.4) (56.0) (46.5) (56.0) (63.6) (56.0) (65.7) (56.0)
5-5/8 17,670 12,580 19,355 12,580 22,350 12,580 25,065 12,580
(143) (78.6) (56.0) (86.1) (56.0) (99.4) (56.0) (111.5) (56.0)
- 3-7/8 9,120 10,680 10,005 11,690 11,555 11,690 . .
% 778 (98) (40.6) (47.5) (44.5) (52.0) (61.4) (52.0)
] 4-1/2 11,320 11,690 12,405 11,690 15,125 11,690 19,470 11,690
é (114) (650.4) (52.0) (55.2) (52.0) (67.3) (52.0) (86.6) (52.0)
S 4-1/2 12,400 19,320 13,580 21,155 15,680 21,155 R R
= (114) (65.2) (85.9) (60.4) 94.1) (69.7) 94.1)
2 1 5-1/2 16,535 21,155 18,115 21,155 20,915 21,155 25,615 21,155
Z (140) (73.6) 94.1) (80.6) 94.1) 93 94.1) (114) 94.1)
= 8 19,640 21,155 21,530 21,155 24,865 21,155 R R
’Czj (203) 87.4) 94.1) (95.8) 94.1) (110.6) 94.1)
§ 5-1/2 18,520 26,560 20,275 29,105 23,410 29,105 R R
8 1-1/4 (140) (82.5) (118.1) (90.9) (129.4) (105.0) (129.4)
S 6-1/2 22,485 29,105 24,630 29,105 28,440 29,105 37,360 29,105
> (165) (100.0) (129.4) (109.6) (129.4) (126.5) (129.4) (166.2) (129.4)
;52 1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the
- time of installation.
r‘ﬁ 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
156 www.DEWALT.com
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REFERENCE DATA (ASD)

Allowable Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete'>**

Minimum Concrete Compressive Strength

&
- =
Nominal P 1%
Anchor Embedment fc = 2,500 psi (17.3 MPa) f’c = 3,000 psi (20.7 MPa) fc = 4,000 psi (27.6 MPa) f’c = 6,000 psi (41.4 MPa) z
Diameter Dﬁ:‘h Tension Shear Tension Shear Tension Shear Tension Shear
(in.) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. <
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) -
1-1/8 330 290 360 315 415 315 <
14 (28) (1.5 (1.3 (1.6) (1.4 (1.8 (1.4) v
1-3/4 695 315 695 315 695 315 695 315 -
(44) (3.1) (1.4 (3.1 (1.4 (3.1) (1.4) (3.1) (1.4 z
1-5/8 610 580 670 635 775 635 . <
38 41) 2.7 (2.6) (3.0 (2.8 (3.4) (2.8 :
2-3/8 870 635 955 635 1,105 635 1,350 635
(60) 89 (2.8) 4.2) 238 4.9 28 (6.0) (2.8) =
2-1/4 950 960 1,040 1,050 1,200 1,050 R
(57) 4.2 4.3 4.6) @.7) (6.3 4.7 E
12 2-1/2 980 1,050 1,070 1,050 1,240 1,050 1,515 1,050
(64) 44 4.7) (4.8 (4.7) (5.5 (4.7) 6.7) 4.7)
3-3/4 1,990 1,050 2,180 1,050 2,515 1,050 3,080 1,050
(95) 8.9 @ 9.7) 4.7 (11.2) @.7) (13.7) @ S
2-3/4 1,240 1,555 1,360 1,705 1,570 1,705 R = ‘S
70) (5.5 6.9 6.0) (7.6) (.0 (7.6) Q i=
5/8 3-3/8 1,655 1,705 1,815 1,705 2,095 1,705 2,565 1,705 m -
(86) (7.4) (7.6) 8.1) (7.6) 9.3 (7.6) (11.4) (7.6) + c%
4-5/8 2,815 1,705 3,085 1,705 3,560 1,705 3,615 1,705 ® =
117 (12.5) (7.6) (13.7) (7.6) (15.8) (7.6) (16.1) (7.6) n 8
3-3/8 1,795 2,870 1,965 3,145 2,270 3,145 - : E
(86) (8.0 (12.8) 8.7) (14.0) (10.1) (14.0) 83
34 4 2,385 3,145 2,610 3,145 3,015 3,145 3,620 3,145 h g
(102) (10.6) (14.0) (11.6) (14.0) (13.4) (14.0) (16.1) (14.0) m. §
5-5/8 4,420 3,145 4,840 3,145 5,590 3,145 6,265 3,145 m
(143) (19.7) (14.0) (21.5) (14.0) (24.9) (14.0) (27.9) (14.0) m
3-7/8 2,280 2,670 2,500 2,925 2,890 2,925 R
718 (98) (10.1) (11.9 (11.1) (13.0) (12.9) (13.0) g
4-1/2 2,830 2,925 3,100 2,925 3,780 2,925 4,870 2,925 °
(114) (12.6) (13.0) (13.8) (13.0) (16.8) (13.0) (21.7) (13.0) Q
4-1/2 3,100 4,830 3,395 5,290 3,920 5,290
(114) (13.8) (21.5) (15.1) (23.5) (17.4) (23.5)
1 5-1/2 4,135 5,290 4,530 5,290 5,230 5,290 6,405 5,290
(140) (18.4) (23.5) (20.2) (23.5) (23.3) (23.5) (28.5) (23.5)
8 4,910 5,290 5,380 5,290 6,215 5,290 .
(203) (21.8) (23.5) (23.9 (23.5) (27.6) (23.5)
5-1/2 4,630 6,640 5,070 7,275 5,850 7,275 ~
114 (140) (20.6) (29.5) (22.6) (32.4) (26.0) (32.4)
6-1/2 5,620 7,275 6,160 7,275 7,110 7,275 9,340 7,275
(165) (25.0) (32.4) (27.4) (32.4) (31.6) (32.4) 41.5 (32.4)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
=
=
z
g
2
£
w
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g Spacing Distance and Edge Distance Tension (Fys, Fnc) Adjustment Factors for Normal-Weight Concrete
g Dia.(in) | 1/4 | 3/8 (1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 |1-1/4 Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 1 (1-1/4
: hoon (in.) (1-3/4|2-3/8)|2-1/2(3-3/4|3-3/8(|4-5/8| 4 |5-5/8(4-1/2|5-1/2(6-1/2| | hwn (in) |1-3/4|2-3/8|2-1/2|3-3/4|3-3/8|4-5/8| 4 |5-5/8|4-1/2|5-1/2]|6-1/2
> smin (in.) |2-1/4|3-1/2(4-1/2] 5 6 (4-1/4] 6 |6-1/2(6-1/2| 8 8 Cac (in) [3-1/2(6-1/2| 8 8 6 10 | 11 | 16 (11-1/2| 12 | 20
z 2 - - - - - - - - - - - Cnin (in.) |1-3/4|2-1/4(3-1/4(2-3/4|5-1/2|4-1/4 5 6 7 8 8
z 2-1/41078 | - - - - - - - - - - 1-3/4 1 0.50 - - - - - - - - -
> 2-121080 | - - - - - - - - - - 2 0.57 - - - - - - - - -
= 2-3/41083 | - - - - - - - - - - 2-1/41 0.64 | 0.35 - - - - - - - -
> 3 085 - - - - - - - - - - 2-1/21 0.71 ] 0.38 - - - - - - - -
ﬁ 3-1/21090 | 0.84 | - - - - - - - - - 2-3/410.79 | 0.42 - 0.34 - - - - - -
: 4 0951087 | - - - - - - - - - 3 0.86 | 0.46 - 0.38 - - - - - -
o 4-1/41098 089 | - - - (o072 | - - - - - 3-1/41 093 | 0.50 | 0.41 | 0.41 - - - - - -
’ 4-1/211.00 | 0.90 | 0.91 - - 1073 - - - - - 3-1/21 1.00 | 0.54 | 0.44 | 0.44 - - - - - -
m 5 1.00 10941094079 - |075| - - - - - 4 1.00 | 0.62 | 0.50 | 0.50 - - - - - -
5-1/211.00 | 0.97 | 0.97 | 0.81 - 077 | - - - - - 4-1/411.00 | 0.65 | 0.53 | 0.53 - 043 - - - -
C% ‘ 6 1.00 1 1.00 | 1.00 { 0.83 | 0.88 | 0.79 | 0.87 | - - - - 4-1/211.00 | 0.69 | 0.56 | 0.56 - 045 - - - -
% ° 6-1/211.00 | 1.00 | 1.00 | 0.86 | 0.90 | 0.80 | 0.89 | 0.79 | 0.85 | - - 5 1.00 | 0.77 | 0.63 | 0.63 - 0.50 | 0.45
Q' E E 7 1.00 1 1.00 | 1.00 { 0.88 | 0.93 | 0.82 | 0.91 | 0.81 | 0.87 | - - 5-1/211.00 | 0.85 | 0.69 | 0.69 | 0.92 | 0.55 | 0.50
8 m é 7-1/211.00 | 1.00 | 1.00 | 0.90 | 0.96 | 0.84 | 0.93 | 0.82 | 0.89 | - - 6 1.00 1 0.92 | 0.75 1 0.75 | 1.00 | 0.60 | 0.55| 0.38
%_ .m g 8 1.00 | 1.00 | 1.00 { 0.92 1 0.99 | 0.86 | 0.95 | 0.83 | 0.91 | 0.84 | 0.82 6-1/2 1 1.00 | 1.00 | 0.81 | 0.81 | 1.00 | 0.65 | 0.59 | 0.41
i m £ 8-1/211.00 | 1.00 | 1.00 | 0.94 | 1.00 { 0.88 | 0.97 | 0.85 | 0.93 | 0.85 | 0.83 7 1.00 | 1.00 | 0.88 | 0.88 | 1.00 | 0.70 | 0.64 | 0.44 | 0.61
§ E %’ 9 1.00 1 1.00 | 1.00 { 0.97 | 1.00 | 0.89 | 0.99 | 0.86 | 0.94 | 0.87 | 0.84 7-1/211.00 | 1.00 | 0.94 | 0.94 | 1.00 | 0.75 | 0.68 | 0.47 | 0.65
Q b ¢§' 9-1/2 1 1.00 | 1.00 | 1.00 [ 0.99 | 1.00 | 0.91 | 1.00 | 0.87 | 0.96 | 0.89 | 0.85 8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 0.73] 0.50 | 0.70 | 0.67 | 0.40
® 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93 | 1.00 | 0.89 | 0.98 | 0.90 | 0.86 ~|81/211.00| 100|100 |1.00|1.00]085]077|053|0.74]0.71 043
+ 10-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.90 | 1.00 | 0.92 | 0.87 '% 9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 0.82] 0.56 | 0.78 | 0.75 | 0.45
‘ﬂ 11 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.91 | 1.00 | 0.93 | 0.88 E 9-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 0.86| 0.59 | 0.83 | 0.79 | 0.48
E 11-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 0.93 | 1.00 | 0.95 | 0.90 g 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 | 0.63 | 0.87 | 0.83 | 0.50
12 | 1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 1.00 | 0.96 | 0.91 @ [10-1/2f 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [0.95 0.66 | 0.91 | 0.88 | 0.53
12-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.98 | 0.92 E 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.69 | 0.96 | 0.92 | 0.55
13 | 1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 1.00 | 0.93 11-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.72 | 1.00 | 0.96 | 0.58
13-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 1.00 | 0.94 12 | 1.00 | 1.00 ) 1.00|1.00]1.00)1.00|1.000.75 | 1.00 | 1.00 | 0.60
14 |1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 0.95 12-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.78 | 1.00 | 1.00 | 0.63
14-1/2|1.00 | 1.00 | 1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 13 | 1.00 | 1.00)1.00|1.00]1.00) 1.00 |1.00|0.81 | 1.00 | 1.00 | 0.65
15 |1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 13-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.84 | 1.00 | 1.00 | 0.68
15-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 14 | 1.00 | 1.00)1.00|1.00]1.00) 1.00|1.00}0.88 | 1.00 | 1.00 | 0.70
16 | 1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.91 | 1.00 | 1.00 | 0.73
15 | 1.00 | 1.00 | 1.00|1.00 ] 1.00 ) 1.00|1.00)0.94 | 1.00 | 1.00 | 0.75
15-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.97 | 1.00 | 1.00 | 0.78
~ 16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.80
g 16-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.83
% 17 | 1.00 | 1.00 ) 1.00| 1.00]1.00) 1.00|1.00 1.00 | 1.00 | 1.00 | 0.85
r% 17-1/2)1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.88
é 18 | 1.00 | 1.00)1.00| 1.00]1.00) 1.00|1.00} 1.00 | 1.00 | 1.00 | 0.90
g 18-1/2) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 0.93
é 19 | 1.00|1.00)1.00|1.00]1.00) 1.00|1.00| 1.00 | 1.00 | 1.00 | 0.95
% 19-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00 | 1.00 | 1.00 | 0.98
% 20 | 1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 1.00
=
s
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Spacing Distance and Edge Distance Shear (Fs, F.c) Adjustment Factors for Normal-Weight Concrete (7]
Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 [ 3/4 | 778 | 1 |1-1/4|| Dia.Gn) |1/4 [ 3/8 | 1/2 | 1/2 | 5/8 [ 5/8 | 3/4 | 3/4 | 7/8 | 1 g
hwon (in) |1-3/4)|2-3/8|2-1/2|3-3/4(3-3/8(4-5/8| 4 |5-5/8(4-1/2(5-1/2(6-1/2| | hun (in) |1-3/4|2-3/8|2-1/2|3-3/4|3-3/8|4-5/8| 4 |5-5/8|4-1/2|5-1/2 - -
smn (in.) |2-1/4|3-1/2(4-1/2| 5 6 |(4-1/4| 6 |6-1/2(6-1/2| 8 8 cmin (in.) (1-3/4|2-1/4|3-1/4(2-3/4|5-1/2|4-1/4| 5 6 7 8 U

2-1/41 0.85 - - - - - - - - - - 1-3/4 1039 | - - z
2-1/211 0.87 - - - - - - - - - - 2 044 - - <
2-3/410.88 - - - - - - - - - - 2-1/41050 038 | - wll
3 1090 - - - - - - - - - - 2-1/2 1056 | 042 | - s
3-1/210.93 ] 0.90 - - - - - - - - - 2-3/4 1061046 - 028 E
4 1097092 - - - - - - - - - 3 0671050 - |0.31 <
4-1/410.98 | 0.93 - - - 1082) - - - - - 3-1/410.72 1 0.54 | 0.54 | 0.33 :
4-1/211.00 1 094 | 095 | - - 1082 - - - - - 3-1/2 10.78 | 0.58 | 0.58 | 0.36 U
5 10009 | 097]086| - |083] - - - - - 4 0.89 | 0.67 | 0.67 | 0.41 E
5-1/211.00] 098 | 098087 - |085] - - - - - 4-1/4 1094 1071 | 0.71 | 044 | - 035
6 1.00 |1 1.00 { 1.00 | 0.89 | 0.91 |1 0.86 | 0.92 | - - - - 4-1/2 110007510751 046| - 038
6-1/211.00 | 1.00 | 1.00 | 0.90 | 0.93 | 0.87 | 0.93 | 0.88 | 0.91 - - 5 1.00 | 0.83 1 0.83 | 0.51 - 10421053 w
. 7 1.00 |1 1.00 | 1.00 ] 0.92 | 0.95]0.88 1094088092 | - - 5-1/211.00]092 092|056 ]067|046]059] - - - - = %
.g 7-1/211.00 1 1.00 | 1.00 | 0.93 | 0.97 1 0.89 [ 0.96 | 0.89 | 0.93 | - - 6 1.00]1.00|1.00062]073|050]064])042]| - - - n %
5:’ 8 1.00 | 1.00 | 1.00 | 0.95 | 0.99 ] 0.90 | 0.97 | 0.90 | 0.94 | 0.90 | 0.89 6-1/2 11.00 1 1.00 | 1.00 | 067 | 0.79 | 0.54 | 069 | 0.46 | - - - m 5
é 8-1/211.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.92 | 0.98 | 0.91 | 0.96 | 0.91 | 0.90 E 7 1.00 {1.00 | 1.00 | 0.72 ] 0.85 1 0.58 | 0.75]1 049 | 0.67 | - - @+ %
g 9 1.00 1 1.00 | 1.00 | 0.98 | 1.00 ] 0.93 1 0.99 | 0.92 | 0.97 | 0.92 | 0.91 é 7-1/2'11.00 | 1.00 | 1.00 | 0.77 | 0.91 | 0.63 | 0.80 | 0.53 | 0.71 - - n L%
E 9-1/211.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.94 | 1.00 | 0.92 | 0.98 | 0.93 | 0.91 § 8 1.0011.00 {1.00 | 0.82 | 0.97 | 0.67 | 0.85] 0.56 | 0.76 | 0.61 | 0.50 E 83
@ 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.93 | 0.99 | 0.94 | 0.92 % 8-1/2 11.00 | 1.00 | 1.00 | 0.87 | 1.00 | 0.71 | 0.91 | 0.60 | 0.81 | 0.65 | 0.53 m 8
10-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.94 | 1.00 | 0.95 | 0.93 “'5': 9 1.0011.00 {1.00 1 0.92 ] 1.00|0.750.96 | 0.63 | 0.86 | 0.69 | 0.56 i §
11 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 0.95 | 1.00 | 0.96 | 0.93 9-1/2 11.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.79 | 1.00 | 0.67 | 0.90 | 0.72 | 0.59 E
11-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.96 | 1.00 | 0.97 | 0.94 10 |1.00]1.00|1.00|1.00|1.00|0.83]1.00|0.70]0.95]0.76 | 0.62 g
12 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 0.96 | 1.00 | 0.98 | 0.95 10-1/211.00 | 1.00 | 1.00 | 1.00 { 1.00 | 0.88 | 1.00 | 0.74 | 1.00 | 0.80 | 0.65 °
12-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.99 | 0.95 11 |1.00]1.00|1.00|1.00|1.00|092]1.00|0.77|1.00|0.84 | 0.68 Q
13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 0.98 | 1.00 | 1.00 | 0.96 11-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.81 | 1.00 | 0.88 | 0.71
13-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 0.97 12 |1.00]1.00|1.00|1.00|1.00|1.00]1.00|0.84]1.00|091|0.74
14 11.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 0.97 12-1/211.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 0.95 | 0.78
14-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 13 |1.00]1.00|1.00|1.00|1.00|1.00]1.000.91]1.00|0.99 | 0.81
15 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 0.99 13-1/211.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 1.00 | 0.84
15-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 14 |1.00]1.00|1.00|1.00|1.00|1.00] 1.000.98 | 1.00|1.00 | 0.87
16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/211.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90

15 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93
15-1/21.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96
16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99

16-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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g Ultimate and Allowable Load Gapacities in Tension for Power-Stud+ SD1 in CODE LISTED
g Grout Filled Goncrete Masonry Wall Faces'>*"> ICC-ES ESR-2966
: Grout-Filled Concrete Masonry
> Nominal | Nominal | | nr:lli:;h Eﬂdi;é réllnln:i In;:arl‘lla::n f'm = 1,500 psi f'm = 2,000 psi
z Anchor | Drill Bit Depth | Distance | Distance Tost Ultimate | Allowable | Ultimate | Allowable
— Diameter | Diameter il in. in. ft-Ibf Load Load Load Load Wi End
(o | n. n. (mm) (mm) (mm) (N-m) Tension Tension Tension Tension b  pae ) H e
Ibs. Ibs. Ibs. Ibs. ) i
> o | o | o | o '
™~ 98 3/8 2-3/8 4 4 20 2,225 445 2,670 535 4 v
> ANS| 60.3) | (101.6) | (101.6) 27) (10.0) 2.0) (12.0) 2.4) i
1 1/2 2-1/2 4 4 40 2,650 530 3,180 635 2 ki
= ANS| 635 | (101.6) | (101.6) (54) (11.9) 2.4) (14.3) 29
0 58 5/8 3-3/8 4 4 50 3,525 705 4,230 845
- - ANSI (85.7) 101.6) | (101.6) (68) (15.9) 3.2) (19.0) (3.8)  WallFace
0o 12 12 80 7,575 1515 8175 1,635 e e pra 110N
338 | (8048 | (304.8) (108) (33.7) 6.7) (36.4) (7.3)
e 3/4 (85.7) 20 20 80 7,575 1,515 8,175 1,635
3/4
W ANSI (508.0) | (508.0) (108) (33.7) 6.7) (36.4) (7.3)
4-3/4 12 12 80 7,580 1,515 8,755 1,750
(120.7) | (304.8) | (304.8) (108) (34.1) ©6.8) (39.4) (7.9)

g 1. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units
D ‘ conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
(8‘ ° 2. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
D C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
Q'l E 3. Allowable load capacities listed are calculated using an applied safety factor of 5.0.
8 m 4. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
=) m distance between two anchors may be reduced to minimum distance, smin, of 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
%’. . allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.
=) m 5. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.
> q 6. Allowable tension values for anchors installed into bed joints of grouted masonry wall faces with a minimum of 12" edge distance and end distance may be increased by 20 percent for the
c:) 1/2-inch diameter and 10 percent for the 5/8-inch diameter.
8 : 7. 3/4 inch diameter anchor not included in ICC-ES ESR-2966.
= b
@ Ultimate and Allowable Load Capacities in Shear for Power-Stud+ SD1 CODE ED
+ in Grout Filled Concrete Masonry Wall Faces'2**5 ICC-ES ESR-2966
g Grout-Filled Concrete Masonry
Nominal Nominal Er’:ll:;d Eﬂdlge |E|IIII(1I In;;arl'lla:'eon m = 1,500 psi £m = 2,000 psi
Anchor Drill Bit Depth Distance | Distance Direction of Loading Tost Ultimate | Allowable | Ultimate | Allowable
Dlameter Dlameter in. in. in. ft-Ibf Load Load Load Load
b b 'mm) mm mm N-m' Shear Shear Shear Shear
(mm) (mm) (mm) (-m) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)
38 3/8 2-3/8 4 4 Perpendicular or parallel to 20 2,975 595 3,570 715
ANSI (60.3) (101.6) (101.6) wall edge or end (27) (13.4) (2.7) (16.1) (3.2)
4 12 Perpendicular or parallel to 2,800 560 3,360 670
(101.6) (304.8) wall edge or end (12.6) (2.5) (15.1) (3.0)
1/2 2-1/2 12 4 40
12 Parallel to wall end
ANSI (63.5) (304.8) (101.6) (54) 4,025 805 4,830 965
4 12 (18.1) (3.6) 21.7) 4.3
(101.6) (304.8) Parallel to wall edge
4 4 Perpendicular or parallel to 3,425 685 4,110 820
(101.6) (101.6) wall edge or end (15.4) (3.1) (18.5) (3.7)
5/8 3-3/8 12 4 P 50
arallel to wall end
o/8 ANSI ©57) | _(048 | (101.6) (68) 5,325 1,085 6,390 1280
4 12 (24.0 (4.8) (28.8) (5.8)
) (101.6) (304.8) Parallel to wall edge
% 12 12 8,850 1,770 9,375 1,875
g 3-3/8 (304.8) (304.8) (39.4) (7.9 41.7) (8.3
2 34 3/4 (85.7) 20 20 Perpendicular or parallel to 80 10,200 2,040 10,800 2,160
r?n ANSI (508.0) (508.0) wall edge or end (108) (45.4) 9.1) (48.0) (9.6)
= 4-3/4 12 12 12,735 2,545 12,735 2,545
g (120.7) (304.8) (304.8) (56.7) (11.3) (56.7) (11.3)
§ 1. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type Il, lightweight, medium-weight or normal-weight concrete masonry units
= conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
=
=] 2. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
% C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
9 3. Allowable load capacities listed are calculated using an applied safety factor of 5.0.
3 4. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
g distance between two anchors may be reduced to minimum distance, smin, 0f 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
2 allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.
| 5. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.
2 6. 3/4 inch diameter anchor not included in ICC-ES ESR-2966.
@©
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Ultimate and Allowable Load Capacities in Tension for Power-Stud+ SD1 in CODE LISTED a
Grout Filled Concrete Masonry Wall Tops'>** ICC-ES ESR-2966 o
Grout-Filled Concrete Masonry :
9
5 5 Minimum Min. Min. Installation f'm = 1,500 psi 'm = 2,000 psi
Nominal | Nominal | “Embed. | Edge End Torque -
Depth Distance | Distance Tinst Ultimat Allowabl Ultimate | Allowabl .
Diamte | Diamoir | O | Degree | Digoe | (TG, | Utimale | Mlowabe | Utimale | Mlowabe | ey || <
(mm) (mm) (mm) (N-m) Tension | Tension | Temsion | Tension ) L -
Ibs. Ibs. Ibs. Ibs. N <
(kN) (kN) (knN) (kN) <§ B4 5
/8 3/8 2-3/8 1-3/4 20 1,475 295 1,770 355 / : -
ANSI (60.3) (44.5) (27) (6.6) (1.3 (8.0 (1.6) Minimum Edge z
Distance (Typ)
2-1/2 2,225 445 2,575 515 <
1/2 (63.5) 12 40 99 (2.0) (11.5) 23
1/2 Top of Wall
ANSI 5 2-1/4 (304.8) (64) 3,425 685 4,110 820 P 5
(127) (67.1) (15.4) 3.9 (18.5) (3.7) ]
5/8 5/8 3-3/8 50 3,825 765 4,590 920
ANSI (85.7) (68) 17.2) (3.4 (20.7) 4.1 E
1. Tabulated load values are for anchors installed in minimum 8-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
ite safety. S
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained. by ‘8
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. % %
+ =
1%}
Ultimate and Allowable Load Gapacities in Shear for Power-Stud+ SD1 in Grout Filled CODE LISTED ® S
Concrete Masonry Wall Tops'>** ICC-ES ESR-2966 Q L%
Grout-Filled Concrete Masonry E §3
q Minimum Min. Min. Installation m = m = D
Nominal ';':m'gﬁ' Embed. Edge _End o ) Torque f'm =1,500 psi b7 LT m. =
I_lnchor Diameter Dgpﬂl Dls_lam:e Dls_tanoe Direction of Loading Tinst Ultimate Allowable Ultimate Allowable t
Diameter in. in. in. in. ft-Ibf Load Load Load Load
in, (mm) (mm) (mm) (N-m) Shear Shear Shear Shear m
Ibs. Ibs. Ibs. Ibs. g
(kN) (kN) (kN) (kN)
Perpendicular to wall 1,150 230 1,380 275 °
98 3/8 2-3/8 1-3/4 12 toward minimum edge 20 (5.2) (1.0) 6.2) (1.2) Q
ANSI (60.3) (44.5) (304.8) @n 2,425 485 2,910 580
Parallel to wall edge (10.9) 2.2) {13.1) 2.6)
2-1/2 An 1,150 230 1,380 275
(63.5) Y (5.2) (1.0) 6.2 (1.2)
12 12 2-1/4 12 Perpendicular to wall 40 1,400 280 1,680 325
ANSI 5 (657.1) (304.8) toward minimum edge (54) 6.3 (1.3 (7.6) (1.5
(127) 2,825 565 3,390 680
Parallel to wall edge 12.7 2.5 (15.3) (3.1)
3-3/8 An 1,150 230 1,380 275
(85.7) Y (5.2 (1.0) 6.2 (1.2
5/8 5/8 2-1/4 12 Perpendicular to wall 50 1,700 340 2,040 410
ANSI 6-1/4 (67.1) (304.8) toward minimum edge (68) (7.7) (1.5) 9.2 (1.8
(158.8) 3,525 705 4,230 845
Parallel to wall edge (5.9 (32) (19.0) 38)
1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety.
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained.
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter.
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STRENGTH DESIGN (SD) ENGINEERED BY POWers

g STRENGTH DESIGN (SD)
i CODE LISTED
g Power-Stud+ SD1 Anchor Installation Specifications in Concrete' ICC-ES ESR-2818
> Anchor Property / Nominal Anchor Diameter
ichor Prope - =
= Setting Information | Motation | Units [y, 3/8 12 5/8 3/4 78 | 1 |1
a inch inch inch inch inch inch | inch | inch
; in. 0.250 0.375 0.500 0.625 0.750 0.87511.000 | 1.250
> Anchor diameter da mm) | (6.4) 9.5 (12.7) (15.9 19.1)  |e22 | 54319
|~ Minimum diameter of d in. 5/16 7/16 9/16 11/16 13/16 1 11-1/8(1-3/8
hole clearance in fixture " (mm) | (7.5) (111 (14.3) (17.5) (20.6) (25.4) | (28.6) | (34.9)
> Nominal drill bit i in 1/4 3/8 12 5/8 3/4 7/8 1 1-1/4
z diameter bit ' ANSI ANSI ANSI ANSI ANSI ANSI | ANSI | ANSI
A Nominal embedment h in. 1-3/4 2-3/8 2-1/2 3-3/4 3-3/8 4-5/8| 4 |5-5/8|4-1/2]5-1/2]6-1/2
depth nom (mm) | (44) (60) (64) (95) (86) (117) 1 (102) | (143) | (114) | (140) | (165)
: Effective embedment h in. 1.50 2.00 2.00 3.25 2.75 4.00 |3.125| 4.75 | 3.50 |4.375| 5.375
o depth of (mm) | (38) (51) (51) (83) (70) (102 | (79 | (14) | (89 | (111) | (137)
e in. 1-7/8 2-1/2 2-3/4 4 3-3/4 5 |4-1/4|5-7/8)4-7/8|5-7/8 | 7-1/4
ol Minimum hole depth Mrae | mm) | 48) (64) 70) (102) @) | a2n | o8 | 149 | 124 | (149 | (184)
n Minimum overall I} in. |2-1/4 3 3-3/4 4-1/2 4-1/2 6 |5172| 7 8 9 9
anchor length? anch mm) | 67) (76) (95) (114) (114) (152) | (140) | (178) | 203) | (229) | (229)
. . ft.-Ibf. 4 20 40 80 110 175 | 225 | 375
= Installation torque® Tinst N-m | @) @7 54) (108) (149 237) | (308) | 508)
) O Torgue wrenchsocket - n. | 7/16 916 34 15/16 118 156|112 | 178
% ° Nut height - in. 7/32 21/64 7116 35/64 41/64 3/4 |55/64|1-1/16
Qj E Anchors Installed in Concrete Construction
g m Minimum member h in. |3-1/4 3-3/4 4 4 6 6 7 6 10 10 10 12
5 : thickness mn (mm) | (83 (95) (102) (102) (152) (152) (178) | (152) | (254) | (254) | (254) | (305)
@R Minimum edae distance i in. 1-3/4| 6 |2-3/4(2-1/4) 6 |3-1/4| 4 |2-3/4| 6 |51/2|4-1/4] 5 6 7 8 8
g .m d mn (mm) | (45) | (152) | (70) | (67) | (152) | (95) | (102) | (70) | (152) | (140) | (108) | (127) | (152) | (178) | (203) | (203)
™~ Minimum spacing S in. 2-1/4(3-1/21 9 |[3-3/4]4-1/2| 10 5 6 6 1 |41/4| 6 |6-1/2]|6-12] 8 8
(3) ‘l distance mn (mm) | B7) | 89 | (229 | (95 | (114) ] (254) | (127) | (152) | (152) | (270) | (108) | (152) | (165) | (165) | (203) | (203)
= : Critical edge distance c in. |3-1/2 6-1/2 8 8 6 10 1 16 | 1112 12 20
S b (uncracked concrete only) ° (mm) | (89) (165) (203) (203) (152) (254) | (279) | (406) | (292) | (305) | (508)
® Anchors Installed in the Topside of Concrete-filled Steel Deck Assemblies**
== Minimum member ho in. |3-1/4 3-1/4 3-1/4
topping thickness min,deck (mm) | (83) 83) 83)
‘6 Minimum edge distance | Crindeckiop (rlrlnfn) 1(;13;-)/)4 2('730/)4 1(11% E g é % % zoa
Minimum spacing in. |2-1/4 4 6-172 P @ @ s | o | a
IR I e e o s e e ’ R
ritical edge distance in. - -
(uncracked concrete only) | @ | mm) [ (89) (165) (152)
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete®
Minimum member :
topping thickness Pimin,deck (r%nrﬁ) 3(915/)4 3(5;5/)4 3(5;5/)4 3(915/)4
(see detail in Figure 2A) o o 2
Minimum edge : : . . . S| 8 8
distance, lower flute Crin (rl]nm) 1(312/)4 1(312/)4 1(?32/)4 1(312/)4 gl 5| =g
(see detail in Figure 2A) § § g
Minimum axial spacing i < 6-3/4 6-3/4 9-3/4 8-1/4 12 |oss|uml = | = =
distance along flute Smin n. g ) § ) . ' .
(see detail in Figure 2A) (mm) % 171) 171) (248) (210 (305) | (238) | (362
Minimum member ; =3 2 :
topping thickness Pimin,deck (r;]nm) B 2(517/)4 2(;7/)4
(see detail in Figure 2B) = o @ o| 2| 2
Minimum edge . S S s ] S
distance, lower flute Crin mn. g/ 3/ B E 5|l 5| &
(see detall in Figure 2B) (mm) (19 (19 2 2 il B
Minimum axial spacing in 6 6 9-3/4 = = = = 2
distance along flute Smin .
(see detail in Figure 2B) (mm) (152) (152 (248)

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.

2. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, nut height and washer thickness, and consideration of a possible fixture attachment.

3. The 1/4 -inch-diameter (6.4 mm) anchors may be installed in the topside of uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets
the minimum member thicknesses specified in this table. The 3/8 -inch (9.5 mm) through 1-1/4 -inch-diameter (31.8 mm) anchors may be installed in the topside of cracked and
uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets the minimum member thicknesses specified in this table under Anchors Installed
in Concrete Construction.

4. For installations in the topside of concrete-filled steel deck assemblies, see the installation detail in Figure 1.

5. For installations through the soffit of steel deck assemblies into concrete, see the installation details in Figures 2A and 2B. In accordance with the figures, anchors shall have an axial spacing
along the flute equal to the greater of 3her or 1.5 times the flute width.

6. For installation of 5/8 -inch diameter anchors through the soffit of the steel deck into concrete, the installation torque is 50 ft.-Ibf. For installation of 3/4-inch-diameter anchors through the
soffit of the steel deck into concrete, installation torque is 80 ft.-Ibf.
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STRENGTH DESIGN (SD)

Power-Stud+ SD1 Anchor Detail

lanch

| g |
Before Atter
Application of Installation Torque

Figure 1 - Power-Stud+ SD1 Installation Detail for Anchors in the Topside 0f Concrete Filled
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)
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This interpolation applies to the cases when two sets of minimum edge
distances, cmin, and minimum spacing distances, smi, are given in the SD
Installation Specifications for Concrete table for a given anchor diameter
under the same effective embedment depth, her, and corresponding
minimum member thickness, Nmin.
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STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Power-Stud+

Min. 3-1/4"

Upper Flute (Valley)

4-1/2"
Min. (Typ)

12" CC. (Typ)

Min. (Typ)
Lower Flute (Ridge)-

No. 20 Gage Steel Deck Min.

Anchors may be placed in the topside of steel deck profiles in
accordance with Figure 1 provided the minimum member topping
thickness, minimum spacing distance and minimum edge distance
are satisfied as given in Installation Specifications.

Wedge Expansion Anchor

Figure 2A - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit 0f Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

POWER-STUD®+ SD1

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3-1/4"

r3/4" Clearance Min. Upper Flute (Valley)

Power-Stud+ \ .
Anchor (Typ)

12" CC. (Typ)

Min. Lower Flute (Ridge)
K No. 20 Gage Steel Deck Min.
Flute Edge

Anchors may be placed in the upper flute or lower flute of the steel
deck profiles in accordance with Figure 2A provided the minimum
hole clearance is satisfied. Anchors in the lower flute of Figure 2A
profiles may be installed with a maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be
increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance

is also satisfied. In addition, the anchors must have an axial spacing
along the flute equal to the greater of 3her or 1.5 times the flute width.

Figure 2B - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit Of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/4" l'—1 " Clearance Min.

RAT I e e s e I S s e e e
@l el el el Al e 4 S
A s .
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1":;: S T | powerstuds ¥
. “a | Anchor ) \

No. 20 Gage Steel Deck Min.
Lower Flute Edge

Anchors may be placed in the lower flute of the steel deck profiles

in accordance with Figure 2B provided the minimum hole clearance
is satisfied. Anchors in the lower flute of Figure 2B profiles may

be installed with a maximum 1/8-inch offset in either direction

from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater than those
shown provided the minimum lower flute edge distance is also
satisfied. In addition, the anchors must have an axial spacing along
the flute equal to the greater of 3her or 1.5 times the flute width.
Anchors may be placed in the upper flute of the steel deck profiles in
accordance with Figure 2B provided the concrete thickness above the
upper flute is minimum 3-1/4-inch and a minimum hole clearance of
3/4-inch is satisfied.
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g Tension Design Information for Power-Stud+ SD1 Anchor in Concrete CODE LISTED
m (For use with load combinations taken from ACI 318-14, Section 5.3 or ICC-ES ESR-2818
g Acl 318-11, Section 9.2)"?
> Nominal Anchor Diameter
Design Characteristic Notation Units 1/4 3/8 _ B . 7/8 . 1-1/4
z inch inch 1/2 inch 5/8 inch 3/4 inch inch | 1inch oo
l-i Anchor category 1,203 - 1 1 1 1 1 1 1 1
> STEEL STRENGTH IN TENSION*
L PR ksi 88.0 88.0 80.0 80.0 64.0 58.0 58.0 58.0
|~ Minimum specified yield strength fra wmm) | 605) | (606) 651) 51) @4 @oo) | aoo) | (400
> Minimum specified ultimate fual ksi 110.0 | 110.0 100.0 100.0 80.0 75.0 75.0 75.0
z tensile strength (neck) v (Nmm?) | (758) | (758) (689) (689) (552) (617) | 617 | (617)
) . in? 0.0220 | 0.0531 0.1018 0.1626 0.2376 0.327 | 0.430 | 0.762
a Effective tensile stress area (neck) Asen mm | 142 | (43 65.7) (1049 (150.9) o075 | 273.1) | (484
. . Ib 2,255 | 5,455 9,080 14,465 19,000 24,500 | 32,250 | 56,200
= Steel strength in tension* Na® 1y | doo | 243 (40.4) (64.3) 84.5) (109.0) | (1435) | "(250)
O Reduction factor for steel strength® ') - 0.75
’ CONCRETE BREAKOUT STRENGTH IN TENSION®
(7] " in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 350 | 4375 | 5375
Effective embedment depth e | om | @3 | 50 | 60 | ey | w0 | a0 | 9 | d1a | e9 | din | (37
Effectiveness factor for uncracked concrete Kuner - 24 24 24 24 24 24 24 24 27
) Not
c% ‘ Effectiveness factor for cracked concrete Ker - Aoplcaie 17 17 17 21 17 21 24 24
Modification factor for cracked and » .
% ° uncracked concrete® Wen 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Critical edge distance in. . -
|>-|<~| E (uncracked concrete only) Cac (mm) See Installation Specifications
g m Reduction factor for concrete breakout strength® i) - 0.65 (Condition B)
a m PULLOUT STRENGTH IN TENSION (NON SEISMIC-APPLICATIONS)*
S Characteristic pullout strength, N Ib See 2,865 | 3,220 | 5,530 See See See See See See
S m uncracked concrete (2,500 psi)® pner kN) | note7 | (12.8) | (14.3) | (24.6) | note 7 | note 7 note 7 note 7 | note 7 | note 7
% ﬂ Characteristic pullout strength, N Ib Not 2,035 See 2,505 See 4,450 See See See | 11,350
S : cracked concrete (2,500 psi)® . (kN) | Applicable ] (9.1) | note7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
) Reduction factor for pullout strength® ') - 0.65 (Condition B)
- b PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS**
@ Characteristic pullout strength, No oot Ib Not | 2, 035 See | 2505 | See | 4,450 See See See | 11,350
=+ seismic (2,500 psi)**° ped (kN) | Applicable note 7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
Reduction factor for pullout strength, seismic® ¢ - 0.65 Condmon B)
(72
b PULLOUT STRENGTH IN TENSION FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK
Characteristic pullout strength, uncracked N Ib 1,940 3,205 2,795 3,230
=, concrete over steel deck(Figure 2A)°™" plekuner | (k) (8.6) (14.2) (12.4) (14.4)
Characteristic pullout strength, cracked N Ib 1,375 2,390 1,980 2,825
concrete over steel deck (Figure 2A)°" P decker (kN) ° 6.1) (10.6) 8.8) (12.4) ° ° ®
Characteristic pullout strength, cracked concrete N b =] 1,375 2,390 1,980 2,825 k=] =] 8
over steel deck, seismic (Figure 2AF*" piecken | kN) = ) (10.6) (8.8) (12.4) = £ £
Characteristic pullout strength, uncracked No Ib =3 1,665 1,900 ® . =2 =2 =Z
concrete over steel deck (Figure 2B)" psckiner | (kN) 5 7.4 (8.5) k= 3 5 5 3
Characteristic pullout strength, cracked N Ib 1,180 1,420 = =2
concrete over steel deck (Figure 2B)*" P decloer (kN) 5.2) 6.3) =3 g
Characteristic pullout strength, cracked N Ib 1,180 1,420 5 k]
concrete over steel deck, seismic (Figure 2B)| ""eeked (kN) 5.2) 6.3)
Reduction factor for pullout strength, steel deck® ] - 0.65 (Condition B)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 -11 Appendix D, as applicable; for anchors resisting seismic load combinations
the additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.
2. Installation must comply with published instructions and details.
3. All values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACl 318-11 Appendix
C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACl 318-11 Appendix D
requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
@ Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
% 4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable. Tabulated values for steel strength in tension are based on test
= results per ACl 355.2 and must be used for design.
% 5. For all design cases use Won=1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) must be used.
; 6. For all design cases use Wer = 1.0. For concrete compressive strength greater than 2,500 psi Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°.
s For concrete over steel deck the value of 2,500 must be replaced with the value of 3,000.
% 7. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
.g 8. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of N affecting Nn and V. A shall be determined in
’Czj accordance with the corresponding version of ACI 318.
% 9. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1.
9 10. Tabulated values for characteristic pullout strength in tension are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.5.
3 11. Values for Npeck are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
g breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).
E
-
s
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Shear Design Information for Power-Stud+ SD1 Anchor in Concrete — a
(For use with load combinations taken from ACI 318-14, Section 5.3 or (I(():)“EIS E'élﬂzlgl{‘;’ o
ACI 318-11, Section 9.2)'* T
Nominal Anchor Diameter (5]

Design Characteristic Notation Units 1/4 3/8 7/8 1-1/4
| 1/2 inch 5/8 inch 3/4 inch e | 1 men | 1 4
Anchor category 1,20r3 - 1 1 1 1 1 1 1 1 <
STEEL STRENGTH IN SHEAR' ™ |
Minimum specified yield strength £ ksi 70.0 80.0 70.4 70.4 64.0 58.0 58.0 58.0 <
(threads) 2 (N/mm?) | (482) | (552) (485) (485) (441) (400) | (400) | (400) @)
Minimum specified ultimate strength n ksi 88.0 | 100.0 88.0 88.0 80.0 75.0 75.0 75.0 —
(threads) va (N/mm? | (606) | (689) (607) (607) (552) (617) | (617) | (617 z

: ; in? 0.0318 | 0.0775 0.1419 0.2260 0.3345 0.462 |0.6060 | 0.969

Effective tensile stress area (threads) Asey mm3 | £05) | (50.0) 1.5 (145.8) (012.4) (93.4) | 384.8)| 615) §
. b 925 2,990 4,620 9,030 10,640 | 11,655 | 8,820 | 10,935 | 17,750
Steel strength in shear® Vsa (kN) 4.1) | (13.3) (20.6) (40.2) (47.3) | (54.8) | (39.2) | (48.6) | (79.0) =
Reduction factor for steel strength® ¢ - 0.65 E
CONCRETE BREAKOUT STRENGTH IN SHEAR®”
Load bearing length of anchor 0 in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5.375
(her or 8do, whichever is less) ¢ (mm) (38) (51) (61) (83) (70) (102) (79 (114) | 88.9 | (111) | (137)

. ; in. 0.250 | 0.375 0.500 0.625 0.750 0.875 | 1.000 | 1.25 [
Nominal anchor diameter da mm | ©4 | ©5 {12.7) (15.9) (19.1) 022 | ©5.4 | 319 -
Reduction factor for concrete breakout® ¢ - 0.70 (Condition B) n :%)

PRYOUT STRENGTH IN SHEAR®’ m =

— o
Coefficient for pryout strength . %
(.0 for he < 25 in,, 2.0 for hat > 25 n) Kep 1.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 @"‘ %

: in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5375 Q
Effective embedment e | oom | @8) | 6) | 6y | 89 | o | doo | re | d1a | @89 | d1n | (3 g n
Reduction factor for pryout strength? ¢ - 0.70 (Condition B) I. %’j

STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS m §
. ot Ib 2,440 3,960 6,000 8,580 | 9,635 | 8,820 | 9,845 | 17,750 i
Steel strength in shear, seismic® Vsaeq (N) N/A (10.9 (17.6) (26.7) (38.2) | (42.9 | (39.2) | 43.8) | (79.0) m
Reduction factor for steel strength in : 0.65 m
shear for seismic® ¢ ' g
STEEL STRENGTH IN SHEAR FOR FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK®*

Steel strength in shear, concrete over v Ib 2,120 2,290 3,710 5,505 °
steel deck (Figure 2A)° sadeck (kN) ° (9.4 (10.2) (16.5) (24.5) ° ° ® Q
Steel strength in shear, concrete over v Ib S 2,120 2,290 3,710 4,570 k= = =S
steel deck, seismic (Figure 2A)° sadeckeq (kN) % 9.4) (10.2) (16.5) (20.3) % é %
Steel strength in shear, concrete over v Ib £ | 2120 2,785 © © g 53 £
steel deck (Figure 2B)° sadeck (kN) § 9.4) (12.4) = @ = @ g § g
Steel strength in shear, concrete over y b 2,120 2,785 =3 =3
steel deck, seismic (Figure 2B)° sadeckeq (kN) 9.4) (12.4) < <
Reduction factor for steel strength in
shear, steel deck? ¢ ) 0.65

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the

additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix

C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D

requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACl 318-14

Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.

4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACl 318-11 D.1, as applicable. @
5. Tabulated values for steel strength in shear must be used for design. These tabulated values are lower than calculated results using equation D-20 in ACI 318-08. &‘J
6. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 0.8 is applied to all values of Ve affecting Nn and V. A shall be determined in =]
accordance with the corresponding version of ACI 318. %:

7. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1. E
8. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.6. g
9. Tabulated values for Vsadeck and Vsageckeq are for sand-lightweight concrete (f'c, min = 3,000 psi); additional lightweight concrete reduction factors need not be applied. In addition, evaluation g
for the concrete breakout capacity in accordance with ACl 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 S
D.6.3, as applicable, are not required for anchors installed in the deck soffit (flute). %
10. Shear loads for anchors installed through steel deck into concrete may be applied in any direction. é
<<

£

u

(3]
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g STRENGTH DESIGN PERFORMANCE DATA
g Factored design strength ¢Nn and @QVn
Calculated in accordance with ACI 318-14 Chapter 17
E Compliant with the International Building Code
= Tension and Shear Design Strengths for Power-Stud+ SD1 in Cracked Concrete'*
a Minimum Concrete Compressive Strength
[ 'A‘:I'::‘Ii";ar' 'I'E:'I"‘I"i;‘;_' . = 2,500 psi £, = 3,000 psi . = 4,000 psi . = 6,000 psi £, = 8,000 psi
- Dia!neier Bron h hn h h h h h h n n
) ) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
> (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
4 1/4 1-3/4 - - - - - - - - - -
0 3/8 2-3/8 1,325 1,685 1,450 1,845 1,675 94 2,050 94 2,365 94
g 1" 2-172 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,605 2,795 00
’ 3-3/4 1,630 00 1,785 00 2,060 00 2,520 00 2,915 00
(7)) i~ 3-3/8 2,520 3,125 2,760 3,425 3,185 3,955 3,905 4,845 4,505 5,590
4-5/8 2,895 870 3,170 870 3,660 870 4,480 870 5175 870
4 3,770 6,210 4,130 6,800 4,770 6,9 5,840 6,9 6,735 6,9
S 3/4
8 ‘ 5-5/8 5,720 6,265 7,235 8,860 10,230
‘8 ° 7/8 4-1/2 4,470 4,895 5,655 6,925 7,995
%" E 1 5-1/2 7,140 0 7,820 0 9,030 0 11,060 0 12,770 0
g m 1-1/4 6-1/2 7,380 40 8,080 40 9,330 40 11,430 40 13,195 40
2 2
S n [ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
N7,
% o | Tension and Shear Design Strengths for Power-Stud+ SD1 in Uncracked Concrete'*
% : Minimum Concrete Compressive Strength
Rl -] ':\‘:l':li"::' ’é‘:n"l‘,z‘g' £, = 2,500 psi . = 3,000 psi £, = 4,000 psi . = 6,000 psi f, = 8,000 psi
+® ma!'l'letel’ I_lncm In n In n In n In n In n
G} (in.) Tension Shear Tension Shear Tension Sﬂ,ar Tension Shear Tension Shear
m (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
u 1/4 1-3/4 1,435 600 1,570 600 1,690 600 1,690 600 600
=l

38 2-3/8 1,860 1945 1945 1945 1945 1945
o 2-1/2 2,095 3,005 3,005 3,005
3-3/4 3,505 3,00 3,005 3,005 3,005 3,00

458 | 6240 [EEE 5,870 5870 5,870 5,870

» 4 4310 XIS 6,915 6915 6,915 6915
5-5/8 8,075 7,575 7,575 7,575 7,575 7,575
7/8 412 | 5105 NG 5,735 5735 5,735 5735
1 512 | 7140 [EERARN 7,110 7,110 7,110 7,110
1-1/4 6-1/2 10,935 [ERRET 11,540 11,540 11,540 11,540

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:

- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Ca).

- Caz IS greater than or equal to 1.5 times car.

2-  Calculations were performed according to ACl 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations.
Condition B is assumed.
4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACl 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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ORDERING INFORMATION a
Power-Stud+ SD1 (Carhon Steel Body and Expansion Clip) (o]
ANSI Carbide Drill Bit Cat. No. = =
Cat. No. Anchor Size Threa Box Carton | WL/100 | Full Head i ; L
Longth | Q. | Gt | Obs) | camide | IR | URE 2
7400SD1 1/4" x 1-3/4" 3/4" 100 600 3 DW5517 DW5416 <
7402SD1 1/4" x 2-1/4" 1-1/4" 100 600 4 DW5517 DW5417 o |
7404SD1 1/4" x 3-1/4" 2-1/4" 100 600 5 DW5517 DW5417 <
7410SD1 3/8" x 2-1/4" 7/8" 50 300 8 DW5527 DW5427 [ © ]
7412SD1 3/8" x 2-3/4" 1-3/8" 50 300 9 DW5527 DW5427 E
7413SD1 3/8" x 3" 1-5/8" 50 300 10 DW5527 DW5427
7414SD1 3/8" x 3-1/2" 2-1/8" 50 300 12 DW5527 DW5427 <
7415SD1 3/8" x 3-3/4" 2-3/8" 50 300 13 DW5527 DW5427 :
7416SD1 3/8" x 5" 3-5/8" 50 300 15 DW55300 DW5429 =
7417SD1 3/8" x 7" 5-5/8" 50 300 21 DW55300 DW5429 -
7420SD1 1/2" x 2-3/4" 1" 50 200 19 DW5537 DW5437 DW5803 E
7422SD1 1/2" x 3-3/4" 2" 50 200 23 DW5537 DW5437 DW5803
7423SD1 1/2" x 4-1/2" 2-3/4" 50 200 27 DW5539 DW5438 DW5803 \
74245D1 1/2" x 5-1/2" 3-3/4" 50 150 30 DW5539 DW5438 DW5803 ) .
7426SD1 172" x 7" 5-1/4" 25 100 38 DW5539 DW5438 DW5803 S= .8
7427SD1 1/2" x 8-1/2" 6-3/4" 25 100 44 DW5539 DW5439 DW5804 n 8
74285D1 1/2" x 10" 8-1/4" 25 100 53 DW5539 DW5439 DW5804 m <é
7430SD1 5/8" x 3-1/2" 1-1/2" 25 100 37 - DW5446 DW5806 + c%
7432SD1 5/8" x 4-1/2" 2-1/2" 25 100 43 - DW5446 DW5806 ® %
7433SD1 5/8" x 5" 3" 25 100 47 - DW5446 DW5806 n %
7434SD1 5/8" x 6" 4" 25 75 53 - DW5446 DW5806 : %
7436SD1 5/8" x 7" 5" 25 75 60 - DW5447 DW5806 h %3
7438SD1 5/8" x 8-1/2" 6-1/2" 25 50 70 - DW5447 DW5809 m §
7439SD1 5/8" x 10" 8" 25 75 87 - DW5447 DW5809 i
7440SD1 3/4" x 4-1/4" 1-3/4" 20 60 63 - DW5453 DW5810 m
7441SD1 3/4" x 4-3/4" 2-1/4" 20 60 68 - DW5453 DW5810 '-ll
74425D1 3/4" x 5-1/2" 3" 20 60 76 - DW5453 DW5810 g
74445D1 3/4" x 6-1/4" 3-3/4" 20 60 83 - DW5455 DW5810 °
7446SD1 34" x 7" 4-1/2" 20 60 91 - DW5455 DW5810 Q
74435D1 3/4" x 8-1/2" 6" 10 40 107 - DW5455 DW5812
7449SD1 3/4" x 10" 7-1/2" 10 30 123 - DW5455 DW5812
7451SD1 3/4" x 12" 9-1/2" 10 30 144 - DW5456 DW5812
7450SD1 7/8" x 6" 2-3/4" 10 20 128 - - DW5815
74525D1 7/8" x 8" 4-3/4" 10 40 161 - - DW5815
74545D1 7/8" x 10" 6-3/4" 10 30 187 - - DW5816
7461SD1 1"x6" 2-3/8" 10 30 168 - - DW5818
7463SD1 1"x9" 5-3/8" 10 30 234 - - DW5819
7465SD1 1"x 12" 8-3/8" 5 15 307 - - DW5819
7473SD1 1-1/4" x 9" 4-3/4" 5 15 374 - - DW5820
74755D1 1-1/4" x 12" 7-3/4" 5 15 476 - - DW5825
Tie Wire Power-Stud+ SD1 Installation Accessories %
(CGarhon Steel Body and Expansion clip) Cat. No. Description Box Qty 5
T — Ig;e;: 3?‘: cau:ty?n w(%; 30 08280 Hand pump / dust blower 1 E
7409SD1 1/4" x 2" N/A 100 500 3 §
Shaded catalog numbers denote sizes which are less than the minimum é
standard anchor length for strength design. :5}
The published size includes the diameter and the overall length of the anchor. =
All'anchors are packaged with nuts and washers (not including tie wire version). uQ‘J
See the DeEWALT website or Buyers Guide for additional information on carbide drill bits. 2
g
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ENGINEERED BY POWeErs

GENERAL INFORMATION
POWER-STUD® +SD2

High Performance Wedge Expansion Anchor

PRODUCT DESCRIPTION

The Power-Stud+ SD2 anchor is a fully threaded, torque-controlled, wedge expansion anchor which
is designed for consistent performance in cracked and uncracked concrete. Suitable base materials
include normal-weight concrete, sand-lightweight concrete and concrete over steel deck. The
anchor is manufactured with a zinc plated carbon steel body and stainless steel expansion clip for
premium performance.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam and column anchorage

o Utility and safety-related attachments

e Interior applications / low level corrosion environment

e Tension zone applications, i.e., cable trays and strut, pipe supports, fire sprinklers
e Seismic and wind loading

¢ Medium to heavy duty purposes

FEATURES AND BENEFITS
+ Consistent performance in high and low strength concrete
+ Nominal drill bit size is the same as the anchor diameter
+ Anchor can be installed through standard fixture holes
+ Length ID code and identifying marking stamped on head of each anchor
+ Anchor design allows for follow-up expansion after setting under tensile loading

APPROVALS AND LISTINGS
e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2502 for cracked and uncracked concrete
e Code Compliant with the 2015, IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete
under the design provisions of ACI 318-14 Chapter 17 or ACI 318-11/08 Appendix D

e Evaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

e FM Global (Factory Mutual) - File No. 3033795, 3/8" and 1/2" diameters
Pipe hanger components for automatic sprinkler systems

e Underwriters Laboratories (UL Listed) - File No. EX1289 - See listing

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and

05 05 09 - Post-Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD2
as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance with published
instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A
Washer Carbon Steel, ASTM F 844; meets dimensional requirements of ANSI

B18.22.2. Type A Plain
Type 316 Stainless Steel
Zinc plating according to ASTM B 633, SC1 Type Ill (Fe/Zn 5).

Expansion wedge (clip)

Plating (anchor body, nut and washer)

Minimum plating requirements for Mild Service Condition.

SECTION CONTENTS

General Information..................... 168
Material Specifications................ 168
Installation Specifications........... 169
Installation Instructions.............. 170

Performance Data.............
Ordering Information

POWER-STUD+ SD2
ASSEMBLY

THREAD VERSION

e UNC threaded stud
ANCHOR MATERIALS

e 7Zinc plated carbon steel body with
stainless steel expansion clip, zinc
plated carbon steel nut and washer

ANCHOR SIZE RANGE (TYP.)

e 3/8" diameter through 3/4" diameter
SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete
e (Concrete over steel deck

e Grouted-filled concrete masonry
(CMU)

CODE LISTED
ICC-ES ESR-2502
CONCRETE

168
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INSTALLATION SPECIFICATIONS

Installation Table for Power-Stud+ SD2*

Anchor Property/ . : Nominal Anchor Size
Setting Information [ s 3/3" 1/2" 5/8" 3/4"
. in. 0.375 0.500 0.625 0.750
Anchor diameter (a mm) @5 (12.7) (15.9) (19.1)
Minimum diameter of hole q in. 7116 9/16 11/16 13/16
clearance in fixture " (mm) (1.1 (14.3) (17.5) (20.6)

. e A4 ! ’ 3/8 1/2 5/8 3/4
Nominal drill bit diameter Coit in. ANSI ANSI ANSI ANSI
Minimum nominal h in. 2-3/8 2-1/2 3-3/4 3-7/8 4-7/8 4-1/2 5-3/4
embedment depth’ nom (mm) (60) (64) (95) (98) (124) (114 (146)

. in. 2 2 3-1/4 3-1/4 4-1/4 3-3/4 5
Effective embedment Net mm) (51) (51) ©3) ®3) (108) (95) (127)
- ) in. 2-5/8 2-3/4 4 4-1/4 5-1/4 5 6-1/4
Minimum ole depth flo mm | 67 (70) (102) (108) (133) (127) (159)
Minimum concrete hi in. 4 4-1/2 6 5-3/4 | 5-3/4 | 5-3/4 | 6-1/2 8 7 10
member thickness mn (mm) (102) (114) | (152) | (146) | (146) (146) (165) | (203) (178) (254)
. in. 3 3-3/4 4-1/2 4-3/4 6 5-1/2 7
Minimum overall anchor length® Lanch mm) 76.2) (95) (114) (121) (152) (140) (178)
. . ) ) in. 2-1/2 4 2-3/4 4 2-3/4 | 4-1/4 4-1/4 5 4-1/2
Minimum edge distance Cin mm | 635 | 102 | 0 | d02) | o) | (108 (108) (127) (114)
. P ) in. 3-1/2 6 6 4 6 4-1/4 4-1/4 6 6
Minimum spacing distance* Srin mm | 89 | 152 | 152 | (02 | (152 | (108) (108) (152) (152)
" ' in. 6-1/2 10 8 15-3/41 10 12 12
Critical edge distance® Cee mm | (165.1) (203) (254) ©03) | ooy | @54 | (308) (305)
) ft.-Ib. 20 40 60 110
Installation torque Tinst (N-m) (27) (54) @®1) (149)
Torque wrench socket size - in. 9/16 3/4 15/16 1-1/8
Nut height - in. 21/64 7116 35/64 41/64

table and installation detail D.

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

1. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

2. For installations through the soffit of steel deck into concrete see the installation details in Figure A, B, and C. In addition, anchors shall have an axial spacing along the flute equal to the
greater of 3her or 1.5 times the flute width. The hole diameter in the steel deck must not exceed the hole diameter in the concrete by more than 1/8-inch (3.2 mm).

3. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth and possible fixture attachment.

4. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with the installation specifications and design information provided the
concrete thickness above the upper flute meets the minimum thicknesses specified in the tables; see Setting Information for Installation on the Top of Concrete-Filled Steel Deck Assemblies

Anchor Setting Information for Installation on the Top of Concrete-Filled Steel Deck Assemblies**

Anchor Property/ . ; Nominal Anchor Size (inch)

Setting Information Botation Ll 3/8" 1/2"
Nominal drill bit diameter Coit in. 3/8 ANSI 1/2 ANSI
Minimum nominal embedment depth’ Pnom (niqnm) 2(6%/)8 2(614{)2
Effective embedment Des (ri?r'n) %52()) %52())
Minimum concrete member thickness? Pimin,deck (rl:]rh) 2(614{)2 2(614{)2
Critical edge distance Cac,deck top (nian'n) (283) (229)
Minimum edge distance Crin,deck top (r;?r'n) { 32) 2(730/)4 “ 32) (2%3
Minimum spacing distance Smin,decktop (r%nr'n) 3(819/)2 A gz) (283) { 32)
Minimum hole depth ho (rir?r'n) 2(614{)2 2(614{)2
Installation torque Tinst (f,t\llr?]) (S% (ég)
Torque wrench socket size in. 9/16 3/4
Nut height in. 21/64 7116

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

2. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies provided the concrete thickness above the upper flute meets the minimum thicknesses
specified in this table. Minimum concrete member thickness refers to the concrete thickness above the upper flute (topping thickness). See Installation Detail D.

3. For all other anchor diameters and embedment depths, refer to the installation table for applicable values of hmin, Cmin and Smin.
4. Design capacities shall be based on calculations according to values in Tension and Shear Design Information for Anchors in Concrete tables.

INSTALLATION SPECIFICATIONS
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POWER-STUD® +SD2
High Performance Wedge Expansion Anchor

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B

www.DEWALT.com

16

©



DEWALT

INSTALLATION INSTRUCTIONS ENGINEERED BY POWers

3 Power-Stud+ SD2 Anchor Detail Head Marking
m
g 5
> b SR =— T Legend
- ' o] 1 . Letter Code = Length Identification Mark
> ; : ;t oy ‘+ Symbol = Strength Design Compliant Anchor
z f LEJI i . Number Code = Carbon Steel Body and Stainless Steel Expansion Clip
o) ML S
= :
g " o |
@ Before Atter
Length Identification
Mark A B c D E F G H 1 J K L [} N 0 P
From e o2 2| 3 [z o4 | 4| st sl o6 | et 7 | 7| 8 [s2t]| 9

Up to but not " " " " " " " " " " " " " " ! "
including 2 2-1/2 3 3-172 4 4-1/2 5 5-1/2 6 6-1/2 7 7-1/2 8 8-1/2 9 9-1/2

Length identification mark indicates overall length of anchor.

INSTALLATION INSTRUCTIONS

Installation Instructions for Power-Stud+ SD2

cds *.dn.Ls-4Imod
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Step 1 Step 2 Step 3 Step 4

Using the proper drill bit size, drill a hole  Remove dust and debris from the hole Position the washer on the anchor and Tighten the anchor with a torque wrench
into the base material to the required during drilling, (e.g. dust extractor, thread on the nut. If installing through by applying the required installation
depth. The tolerances of the drill bit hollow bit) or following drilling (e.g. a fixture, drive the anchor through the torque, Tinst.

used should meet the requirements of suction, forced air) to extract loose fixture into the hole. Be sure the anchor

ANSI Standard B212.15. particles created by drilling. is driven to the minimum required

embedment depth, hnom.

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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INSTALLATION INSTRUCTIONS

Installation Detail A: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (see dimensional profile requirements)’

crete over Steel Deck Floor

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3-1/4"

arance Min. Upper Flute (Valley)

r3l4“ Cle:
7

va

Min. 4-1/2"

vax. o)

3v |\

Power-Stud+
Anchor (Typ)

Min. 4-1/2" Min. 12-1/2” (Typ)

(Typ)
Lower Flute (Ridge)
No. 20 Gage Steel Deck Min..
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles in accordance with installation Detail A provided the minimum
hole clearance is satisfied. Anchors in the lower flute of installation
Detail A profiles may be installed with @ maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater than those shown
provided the minimum lower flute edge distance is also satisfied.

Installation Detail B: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (see dimensional profile requirements)’
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crete Over Steel Deck Floor

LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

rI " Clearance Min. Upper Flute (Valley)

Power-Stud+
Anchor (Typ)

(Typ)

Min, 3-7/8"
(Typ)

Min. 12" (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles in accordance with Detail B provided the minimum hole clearance
is satisfied. Anchors in the lower flute of Detail B profiles may be installed
with a maximum 15/16 -inch offset in either direction from the center of
the flute. The offset distance may be increased proportionally for profiles
with lower flute widths greater than those shown provided the minimum
lower flute edge distance is also satisfied.

Installation Detail C: Power-Stud+ SD2 Installed in the Soffit of Con
and Roof Assemblies (See Dimensional Profile Requirements)'?

crete over Steel Deck Floor

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/4" 1" Clearance Min.

Power-Stud+ \~
Anchor (Typ)

Min.
3/4"

No. 20 Gage Steel Deck Min.
Lower Flute Edge

1. Anchors may be placed in the lower flute of the steel deck profiles in
accordance with installation Detail C provided the minimum hole clearance
is satisfied. Anchors in the lower flute of installation Detail C profiles may be
installed with @ maximum 1/8-inch offset in either direction from the center
of the flute. The offset distance may be increased proportionally for profiles
with lower flute widths greater than those shown provided the minimum
lower flute edge distance is also satisfied.

. Anchors may be placed in the upper flute of the steel deck profiles in
accordance with installation Detail C provided the concrete thickness above
the upper flute is minimum 3-1/4-inch and a minimum hole clearance of
3/4-inch is satisfied.

POWER-STUD® +SD2

High Performance Wedge Expansion Anchor

Installation Detail D: Installation Detail for Anchors in the Top of Co
and Roof Assemblies (see dimensional profile requirements)'?

ncrete Over Steel Deck Floor

LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Min, 2-1/2¢ Power-Stud+ Anchor (Typ)

Upper Flute (Valley)

Min.
1-1/2"

Min, 3-1/2"
(Typ)

Min. 1-3/4" Min. 6" (Typ)
(Typ)
Lower Flute (Ridge)—'
Min, 2-1/2" No. 20 Gage Steel Deck Min.
(Typ)

1. Anchors may be placed in the top side of concrete over steel deck profiles
in accordance with Detail D provided the minimum concrete thickness
above the upper flute (fopping thickness) is as illustrated and the minimum
spacing distance and minimum edge distances are satisfied as given in
Setting Information for Installation on the Top of Concrete-Filled Steel Deck
Assemblies Table.

. For anchors installed in the top of concrete over steel deck profiles with
concrete thickness above the upper flute (topping thickness) greater than
or equal to the minimum concrete member thicknesses specified in
Installation Table for the Power-Stud+ SD2, the minimum spacing distance
and minimum edge distances may be used from this table,
as applicable.

Flute Edge
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g PERFORMANCE DATA
m
(o) . . . CODE LISTED
- Tension Design Information'>* ICC-ES ESR-2502
> Nominal Anchor Diameter (inch)
z Design Characteristic Notation Units
— 3/8 1/2 5/8 3/4
(o) Anchor category 1203 - 1 1 1 1
E STEEL STRENGTH IN TENSION (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)*
. P ksi 96.0 85.0 85.0 70.0
> Minimum specified yield strength (neck) fy (N/mm?) 662) (586) (586) (483)
. o : ; ksi 120.0 106.0 106.0 90.0
ﬁ Minimum specified ultimate tensile strength (neck) futa (N/mim?) 827) 731) 731) 620)
; " in? 0.0552 0.1007 0.1619 0.2359
g Effective tensile stress area (neck) Ase,n (mm) (35.6) 65.0) (104.5) (1532)
. " Ib 6,625 10,445 13,080 21,230
5 i 3 ] il
’ Steel strength in tension Nsa (KN) (39.4) (46.5) (58.2) 04.4)
(7] Reduction factor for steel strength® ¢ - 0.75
CONCRETE BREAKOUT STRENGTH IN TENSION (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)°
. in. 2.00 2.00 3.25 3.25 4.25 3.75 5.00
% Effective embedment Net (mm) 57) 51) 63 ®3 (108) (95) (127)
> ° Effectiveness factor for uncracked concrete Kuer - 24 24 24 24
v}
D
8, E Effectiveness factor for cracked concrete Ker - 17 17 17 17
Q§> a Modification factor for cracked and uncracked concrete® - ;é?a 10 10 10
g . Yen note 5 See note 6 See note 6 See note 6
D ‘n -
= .I Critical edge distance Cac (r%nm) See Installation Table
D
(% : Reduction factor for concrete breakout strength® 1) - 0.65 (Condition B)
Cl.?_l b PULLOUT STRENGTH IN TENSION (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)°
% @ Characteristic pullout strength, N b 2,775 See 6,615 See See See See
= + uncracked concrete (2,500 psiy’ puncr (kN) (12.3) note 8 (29.4) note 8 note 8 note 8 note 8
(2] m Characteristic pullout strength, N Ib 2,165 See 4,375 See See See 7,795
S u cracked concrete (2,500 psi)’ per (kN) (9.6) note 8 (19.5) note 8 note 8 note 8 (35.1)
Zg M Reduction factor for pullout strength? ¢ - 0.65 (Condition B)
g PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.5.3.3.3)°
(@}
= - - 710 Ib 2,165 See 4,375 See See See 7,795
Characteristic pullout strength, seismic (2,500 psi) Np.eq KN) ©6) note 8 (19.5 note 8 note 8 note 8 (35.1)
Reduction factor for pullout strength® ¢ - 0.65 (Condition B)
Ibf/in 865,000 717,00 569,000 420,000
A Uncracked concrete d y u g
Mean axial stiffness values p (kN/mm) | (151) (126) (100 (74)
service load range™ Ibf/in 49,500 57,000 64,500 72,000
Cracked concrete B (/) ) {0) (1) RE)
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318 D.3.3, as applicable, shall apply.
2. Installation must comply with published instructions and details.
3. All values of ¢vvere determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318 Appendix
D, as applicable, requirements for Condition A, see ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for the appropriate ¢factor when the load combinations of IBC Section 1605.2, ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
B 4. The Power-Stud+ SD2 is considered a ductile steel element in tension as defined by ACl 318-14 2.3 or ACI 318 D.1, as applicable.
§ 5. Tabulated values for steel strength in tension are based on test results per ACI 355.2 and must be used for design in lieu of calculation.
§ 6. For all design cases use Wen = 1.0. Select appropriate effectiveness factor for cracked concrete (k) or uncracked concrete (kunc).
é 7. For all design cases use Yer = 1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength value from table)*(specified concrete compressive strength/2500)". For
S concrete over steel deck the value of 2500 must be replaced with the value of 3000.
= For all anchors n = 1/2 with the exception of the 3/8" anchor size for cracked concrete where n = 1/3.
g 8. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
s 9. Anchors are permitted to be used in sand-lightweight concrete provided the modification factor Aa equal to 084 1s applied to all values of \fc affecting Nn and Vn. A shall be determined in
i accordance with the corresponding version of ACI 318.
§ 10. Tabulated values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
% 11.Mean values shown; actual stiffness varies considerable depending on concrete strength, loading and geometry of application.
g 12. Anchors are permitted for use in concrete-filled steel deck floor and roof assemblies; see installation details A, B, C and D.
g
s
-
-
['<”

172 www.DEWALT.com



DEWALT

ENGINEERED BY POWer's PERFORMANCE DATA

7))
- - CODE LISTED
Shear Design Information'>* ICCES ESR2502 g
Nominal Anchor Diameter (inch) :
Design Characteristic Notation Units
3/8 172 5/8 19
Anchor category 1,20r3 - 1 1 1 z
STEEL STRENGTH IN SHEAR (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)* <
. e ksi 76.8 68.0 68.0 mll
Minimum specified yield strength (threads) fy (N/mim?) (530) (469) (469) <
- . . . ksi 100.0 88.0 88.0 [ © ]
Minimum specified ultimate tensile strength (threads) futa (N/mim?) (690) (607) (607) E
: : in? 0.0775 0.1419 0.2260 0.3345
Effective tensile stress area (threads) Asev (mm?) (50.0) 65.7) (104.9) (0158 <
. b 3,115 4,815 10,170 12,610
Steel strength in shear® Vsa (KN) (13.9 (1.4) (45.2) E
Reduction factor for steel strength® ) - 0.65 [ TT]
CONCRETE BREAKOUT STRENGTH IN SHEAR (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)° E
Load bearing length of anchor I} in. 2.00 2.00 3.25 3.25 4.25 3.75
(her or 8o, Whichever is less) ¢ (mm) (61) (51) (83) (83) (108) (95)
Reduction factor for concrete breakout strength® i) - 0.70 (Condition B)
PRYOUT STRENGTH IN SHEAR (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)° N g
Coefficient for pryout strength ke . 10 10 20 20 20 20 20 n 8
1.0 for het < 2.51n., 2.0 for her > 2.5 in. ’ : : : : : : : m <<
. in. 2.00 2.00 3.25 3.25 4.25 3.75 5.00 8
Effective Embedment Pet (mm) (51) (51) 63) 63) (108) (95) (127) wf= g)
Reduction factor for pullout strength® ¢ - 0.70 (Condition B) @ 8
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) g m
. o b 2,460 4,815 6,770 8,060 D
7 ) ) ) )
Steel Strength in shear, seismic Vea,eg N {110 014) 30) 35.9 b %ﬁ
Reduction factor for pullout strength? i) - 0.65 (Condition B) ‘? =
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 Appendix D, as applicable; for anchors resisting seismic load combinations the m 8
additional requirements of ACI 318-14 17.2.3 or ACI 318 D.3.3 shall apply, as applicable. m %
2. Installation must comply with published instructions and details. g &
3. Al values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACI 318-11 Appendix C B
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as ° E
applicable, requirements for Condition A, see ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 Q (O
or ACI 318 Section 9.2 are used. L=
4. The Power-Stud+ SD2 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable. %
5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and shall be used for design.
6. Anchors are permitted to be used in sand-lightweight concrete provided the modification factor A equal to 08A1s applied to all values of N affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACl 318.
7. Reported values for steel strength in shear for seismic applications are based on test results per ACI 355.2, Section 9.6.
8. Anchors are permitted for use in concrete-filled steel deck floor and roof assemblies; see installation details A, B, C and D.
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g Tension and Shear Design Data for Power-Stud+ SD2 Anchors CODE LISTED | 4%
g in the Soffit of Concrete-Filled Steel Deck Assemblies'>’ ICC-ES ESR-2502
- = Nominal Anchor Size (inch)
Design Characteristics Notation Units
> 0.375 0.5 0.625 0.75
z Anchor Category 1,20r3 - 1 1 1 1
| N
’ in. 2.00 2.00 3.25 3.25 4.25 3.75
g Effective Embedment Pet (mm) 51) 51) 63) 63 (108) ©5)
. ' in. 2-3/8 2-1/2 3-3/4 3-7/8 4-7/8 4-1/2
[l Minimum Nominal Embedment Depth Pom (mm) (60) (64) ®3) 99) (124) (114)
. in. 2-5/8 2-3/4 4 4-1/4 5-1/4 5
; Minimum Hole Depth ho (mm) 67) 70) (102) (108) (133) @7)
a PULLOUT STRENGTH IN TENSION FOR ANCHORS IN SOFFIT OF SAND LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK'
: According to Characteristic pullout strength, N Ibf 1,855 2,065 3,930 4,665 7,365 4,900
o Detail A uncracked concrete over steel deck? b deck uncr (kN) 8.3 9.2) 17.5) (20.8) (32.8) 21.8)
4-1/2-inch-wide | Characteristic pullout strength, N Ibf 1,445 1,465 2,600 3,305 5215 3,470
~ deck flute cracked concrete over steel deck?? paecker (kN) (6.4) 6.5) (11.6) (14.7) 23.2) (15.4)
"] According to Characteristic pullout strength, N Ibf 2,235 2,785 5,600 4,480 7,265 Not
Detail B uncracked concrete over steel deck? P dock,uncr (kN) 9.9 (12.4) (24.9) (19.9) (32.3) | Applicable
3-7/8-inch-wide | Characteristic pullout strength, N Iof 1,745 1,975 3,695 3175 5,145 Not
- deck flute cracked concrete over steel deck?® b deckcr (kN) (7.8) 8.8 (16.4) (14.1) 22,9 | Applicable
<§_‘ 'U According to Characteristic pullout strength, N Ibf 1,600 2,025 Not Not Not Not
> ° Detail C uncracked concrete over steel deck? b deck uncr (kN) (7.1) 9.0) Applicable | Applicable | Applicable | Applicable
g E 1-3/4-inch-wide [ Characteristic pullout strength, N Ibf 1,250 1,435 Not Not Not Not
S deck flute cracked concrete over steel deck? b deck.ct (kN) (5.6) 6.4) Applicable | Applicable | Applicable | Applicable
QS) g Reduction factor for pullout strength® ¢ - 0.65
g . STEEL STRENGTH IN SHEAR FOR ANCHORS IN SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL WEIGHT CONCRETE OVER STEEL DECK*®
® m According to Steel strength in shear, v Ibf 2,170 3,815 5,040 4,015 6,670 4,325
C% o | Detail A concrete over steel deck s dark KN) 9.7 (17.0) (22.4) 17.9) 29.7) (19.2)
& : 4-1/2-inch-wide | Steel strength in shear, seismic, v Ibf 1715 3,815 5,040 2,675 4,445 2,820
[5) U deck flute concrete over steel deck sadeckeq (kN) (7.6) (17.0) (22.4) (11.9) (19.8) (12.5)
';'J ® According to Steel strength in shear, v Ibf 3,040 2,675 4,930 Not Not Not
8 + Detail B concrete over steel deck sadeck (kN) (13.5) 11.9 (21.9) Applicable | Applicable | Applicable
2 3-7/8-inch-wide | Steel strength in shear, seismic, v Ibf 2,400 2,675 4,930 Not Not Not
S (72] deck flute concrete over steel deck sadeckeq (kN) (10.6) (11.9) 21.9) | Applicable | Applicable | Applicable
i U According to Steel strength in shear, v Ibf 2,170 2,880 Not Not Not Not
SN Detail C concrete over steel deck sadeck (kN) 9.7) (12.8) | Applicable | Applicable | Applicable | Applicable
S 1-3/4-inch-wide | Steel strength in shear, seismic, v Ibf 1,715 2,880 Not Not Not Not
= deck flute concrete over steel deck saderkeq (kN) (7.6) (12.8) | Applicable | Applicable | Applicable | Applicable
Reduction factor for steel strength in shear, ¢ . 065
concrete over steel deck® '
1. For all design cases Wer = 1.0. For concrete compressive strength greater than 3,000 psi, Nen=(pullout strength value from table) * (specified concrete compressive strength/2500)".
For all anchors n=1/2 with exception of the 3/8-inch-diameter anchor size, where n=1/3.

2. Values for Npgec are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
breakout capacity in accordance with ACl 318-14 17.4.2 or ACI 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).

3. Values for Np.eckor are applicable for seismic loading.
4. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

5. Values for Vsadeok and Vsaceckeq are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.5.2 or ACl 318 D.6.2, as applicable and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3, as
applicable, is not required for anchors installed in the deck soffit (flute).

6. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4.

7. Anchors shall have an axial spacing along the flute soffit equal to the greater of 3her or 1.5 times the flute width.
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Factored Design Strength (¢N, and ¢V,) Calculated in Accordance with ACI 318-14 Chapter 17: (7]
1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight g
concrete with minimum slab thickness, ha = hmin, and with the following conditions: o
- Car is greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac). :
- Ca2 is greater than or equal to 1.5 times Ca. v
2-  Calculations were performed according to ACI 318-18 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, z
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and <
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more - |
information. <
3- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations. [ © ]
Condition B is assumed. -
4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. z
- For designs that include combined tension and shear, the interaction of tension and shear loads must be <
calculated in accordance with ACI 318-14 Chapter 17. ==
6- Interpolation is not permitted to be used with the tabular values. For intermediate base material A4
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic [
considerations please see ACl 318-14 Chapter 17. E
5«\"" "q,:\
A o | =
NS
Tension and Shear Design Strengths for Power-Stud+ SD2 in Cracked Concrete n S
Minimum Concrete Compressive Strength (75) <é
Nominal | Nominal - q —— : _ . = . ' = : )= O
Anchor Embed. f'c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi o 8
Diameter Tnom (354
= r n n n n n n n n n n
(in.) (in.) Te¢n's‘ion Shear Tension Shear Tension Shear Te?slion Shear Tension Shear n e
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) : L
D
3/8 2-3/8 1,405 1,685 1,495 1,845 1,645 0 1,885 0 2,075 0 h %
1o 2-1/2 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,605 2,795 3,010 u., §
3-3/4 2,845 0 3,115 0 3,595 0 4,405 0 5,085 0 t 8
™ 3-7/8 3,235 4,220 3,545 4,620 4,095 B¥88H 5,015 6,535 5,790 6,610 Iu é
478 | 4840 6,610 5305 6,610 6,125 6,610 7,500 6,610 8,660 6,610 = S
a4 4-1/2 4,010 7,590 4,395 8,19 5,075 8,19 6,215 8,19 7,175 8,19 ° §
5-3/4 5,065 8,19 5,550 8 6,410 8,19 7,850 8,19 9,065 8 Q ‘83
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls :E
Tension and Shear Design Strengths for Power-Stud+ SD2 in Uncracked Goncrete
Minimum Concrete Compressive Strength
Nominal Nominal 0 = 1 je = 1 - 1 50 = A ie = f
DA" hor Er::be d. f’c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi
iameter Inom
(in.) (in.) Te‘pn';i':m
(Ibs.)
3/8 2-3/8 1,805 2,025 1,975 2,025 2,280 2,025 2,795 2,025 3,225 2,025
2-1/2 2,205 2,415 2,605 2,790 3,005 3,420 3,130 3,945 3,130
" [ 2415 | 2605 | [ 3005 | 3420 | | 3945 |
3-3/4 4,300 3,130 4,710 3,130 5,440 3,130 6,660 3,130 7,690 3,130
58 3-7/8 4,570 5,905 5,005 6,470 5,780 6,610 7,080 6,610 8,175 6,610
4-7/8 6,835 6,610 7,485 6,610 8,645 6,610 9,810 6,610 9,810 6,610
4-1/2 5,665 8,195 6,205 8,195 7,165 8,195 8,775 8,195 10,130 8,195
» | 6205 | | 7165 | I [ 10130 |
5-3/4 8,720 8,195 558 8,195 11,030 8,195 13,510 8,195 15,600 8,195
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Factored design strengths may be converted to allowable loads using an appropriate conversion factor, &, for the controlling load combination.
See ICC-ES ESR-2502 or contact DEWALT for more information regarding the procedure to convert factored design strengths to allowable loads.
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=
}", Converted Allowable Loads for Power-Stud+ SD2 in Cracked Concrete'”
: Minimum Concrete Compressive Strength
; Nominal | - Nominal fic = 2,500 psi fic = 3,000 psi fic = 4,000 psi f'c = 6,000 psi fic = 8,000 psi
- z',ﬁ ::n, Tuowaesso | Vaowesso | Toowesso | Vaoaesso | Toowvesso | Vaowaesso | Toowvesso | Vaowavesso | Toowavesso | Watovavisso
(o ) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
> (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
|~ 3/8 2-3/8 1,005 1,205 1,070 1,320 1,175 1,445 1,345 1,445 1,480 1,445
> 1 2-1/2 1,120 1,205 1,220 1,320 1,410 1,520 1,730 1,860 1,995 2,150
z 3-3/4 2,030 2,235 2,225 2,235 2,570 2,235 3,145 2,235 3,630 2,235
g . 3-7/8 2,310 3,015 2,530 3,300 2,925 3,810 3,580 4,670 4,135 4,720
o 4-7/8 3,455 4,720 3,790 4,720 4,375 4,720 5,355 4,720 6,185 4,720
’ a4 4-1/2 2,865 5,420 3,140 5,855 3,625 5,855 4,440 5,855 5125 5,855
(7] 5-3/4 3,620 5,855 3,965 5,855 4,580 5,855 5,605 5,855 6,475 5,855
1. Allowable load values are calculated using a conversion factor, o, from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor,
Je o 1.200.5) + 1.6(0.5) = 1.4.
°38
CE E Converted Allowable Loads for Power-Stud+ SD2 in Uncracked Concrete'?
§ m Minimum Concrete Compressive Strength
§ .a Nominal | Nominal fic = 2,500 psi fic = 3,000 psi fc = 4,000 psi fc = 6,000 psi fic = 8,000 psi
% W z',ﬁ ::n, Toowaesso | Vaowesso | Toowesso | Vaowaesso | Toowavesso | Vaowaesso | Toowavesso | Vaowavesso | Towoavesso | Vatovabisso
) ﬂ Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
S : (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
Cl"?j b 3/8 2-3/8 1,290 1,445 1,410 1,445 1,630 1,445 1,995 1,445 2,305 1,445
§ +@ 1P 2-1/2 1,575 1,695 1,725 1,860 1,995 2,145 2,445 2,235 2,820 2,235
o 3-3/4 3,070 2,235 3,365 2,235 3,885 2,235 4,755 2,235 5,495 2,235
§- ‘6 . 3-7/8 3,265 4,220 3,575 4,620 4,130 4,720 5,065 4,720 5,840 4,720
c%? N 4-7/8 4,880 4,720 5,345 4,720 6,175 4,720 7,005 4,720 7,005 4,720
5‘ a4 4-1/2 4,045 5,855 4,430 5,855 5,120 5,855 6,270 5,855 7,235 5,855
5-3/4 6,230 5,855 6,825 5,855 7,880 5,855 9,650 5,855 11,145 5,855
1. Allowable load values are calculated using a conversion factor, «, from Factored Design Strengths and conditions shown on the previous page.
2. Tabulated allowable load values assume 50% dead load and 50% live load, with controlling load combination 1.2D + 1.6L. Calculated weighted average for the conversion factor,
o 1.2(0.5) + 1.6(0.5) = 1.4.

Ultimate and Allowable Load Capacities for Power-Stud+ SD2 in
Grouted Filled Concrete Masonry'**

Minimum Masonry Compressive Strength,

Nominal £m = 1,500 psi (10.4 MPa)
Anchor Minimum . = = it H
Size Embedment Install?lmn Ulimate Allowable Ulimate Allowable w [
i Depth Location® Load Load Load Load
Lib (mm) Tension Tension Shear Shear
(mm) Ibs. Ibs. Ibs. Ibs. Edge Distance
(kN) (kN) (kN) (kN)
3/8 212 [ g | 1670 335 2,075 415 —
9.5) (50.8) End Distances (7.4) (1.5 9.2 (1.8
Cell Web (Typ)
Wall Face/End
G | MnTEews | GGH | Go | &y | (2 Faco el
1/2 ) End Distances ) ‘ ' ' Permissible Anchor Locations
12.7 (U Area / Through Face Shell)
(12.) 334 [y opIEWAl L] 3320 665 1,140 230
(95.3) : Y (14.8) (3.0) (5.1) (1.0)

Edge Distances
1. Tabulated load values are for anchors installed in minimum 6-inch wide, minimum Grade N, Type I, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
C 90. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety.

3. Anchor installations into grouted masonry walls are limited to one per masonry cell.
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ORDERING INFORMATION a
Power-Stud+ SD2 (Carhon Steel Body with Stainless Steel Expansion Clip) (o]
ANSI Carbide Drill Bit Cat. No. A} 5
Cat. No. Anchor Size Threa Box Carton | WL/100 | pyjj Head 3 . .
ongth | Q. |G| @) | canide | GEOBL | gigMax =
7413SD2 3/8" x 3" 1-3/4" | 50 300 10 DW5527 DW5427 <
7414SD2 | 3/8"x3-1/2" | 2-1/4" | 50 300 12 DW5527 DW5427 —
7415802 | 3/8"x3-3/4" | 2-1/2" | 50 300 13 DW5527 DW5427 <
7416SD2 3/8" x 5" 3-3/4" | 50 300 16 DW55300 | DW5429 - !
7422902 | 1/2'x3-3/4" | 2-1/8" | 50 200 23 DW5537 DW5437 DW5803 4
7423SD2 | 1/2"x4-1/2" | 2-7/8" | 50 200 28 DW5539 DW5438 DW5803 g
74243D2 | 1/2"x5-1/2" | 3-7/8" | 50 150 32 DW5539 DW5438 DW5803 ==
74263D2 1/2"x 7" 5-3/8" | 25 100 44 DW5539 DW5438 DW5803 e
742702 | 1/2"x8-1/2" | 6-7/8" | 25 100 46 DW5539 DW5439 DW5804 l
7435502 | 5/8"x4-3/4" | 2-7/8" | 25 100 52 - DW5446 DW5806 E
7433SD2 5/8" x 5" 3-1/8" | 25 50 57 - DW5446 DW5806
74343D2 5/8" x 6" 4-1/8" | 25 75 64 - DW5446 DW5806
7436SD2 5/8" x 7" 5-1/8" | 25 75 72 - DW5447 DW5806
7438SD2 | 5/8"x8-1/2" | 6-5/8" | 25 75 84 - DW5447 DW5809
7442502 | 3/4"x5-1/2" | 3-1/4" | 20 60 88 - DW5453 DW5810
7444302 | 3/4"x 6-1/4" 4" 20 60 90 - DW5455 DW5810
74465D2 34" x 7" 4-3/4" | 20 60 9% - DW5455 DW5810
7448SD2 | 3/4"x8-1/2" | 6-1/4" | 10 40 9% - DW5455 DW5812

The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers.

Installation Accessories

Cat. No. Description Box Qty
08280 Hand pump / dust blower 1 m

POWER-STUD® +SD2
High Performance Wedge Expansion Anchor

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B

www.DEWALT.com 17

~



DEWALT
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APPROVALS AND LISTINGS

e International Code Council Evaluation Service (ICC-ES), ESR-2502 for cracked and
uncracked concrete

e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC
e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for use in structural CODE LISTED
concrete under the design provisions of ACl 318-14 Chapter 17 or ACl 318-11/08 Appendix D ICC-ES ESR-2502

e Evaluated and qualified by an accredited independent testing laboratory for recognition in SOV
cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00-Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19
Post-Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD4 and Power-Stud+
SD6 as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance with published
instructions and the Authority Having Jurisdiction.

g GENERAL INFORMATION SECTION CONTENTS
m General Information 178
s.emalene  (Generallnformation............
g PﬂWER-ST“D + SD4I SDG Material Specifications................ 178
> Stainless Steel Wedge Expansion Anchors Installation Instructions.............. 179
z Reference Data (ASD)
- PRODUGT DESCRIPTION Performance Data
0 The Power-Stud+ SD4 and Power-Stud+ SD6 anchors are fully threaded, torque-controlled, Strength Design (SD)................
I>- stainless steel wedge expansion anchors which are designed for consistent performance in cracked  sgrength Design
and uncracked concrete. Suitable base materials are normal-weight, sand-lightweight concrete, Performance Data....................... 187
> and grouted concrete masonry (CMU). The anchor is manufactured with a stainless steel body and Ordering Information................... 188
E expansion clip. Nut and washer are included.
g GENERAL APPLICATIONS AND USES
= e Structural connections, i.e., beam and column anchorage
m POWER-STUD+ STAINLESS STEEL
e Safety-related and common attachments ASSEMBLY
e nterior and exterior applications
) e Tension zone applications, i.e., cable trays and strut, pipe supports, fire sprinklers THREAD VERSION
=3 O o UNC threaded stud
=20 FEATURES AND BENEFITS ANCHOR MATERIALS
&c; E + Knurled mandrel design provides consistent performance in cracked Stanless siee] bodv arwd Eansion
R . . . . o n € y XPpansiol
3 Ig Eoncrettle ;Tbhelps prevsnt galling dl:]rlng sehrwc; life. ciip, nut and washer
% ‘.’, + Nominal dri It. Size is the same as the anchor |amejter ANCHOR SIZE RANGE (TYP.)
% - + Anchor can be mstallled thr(?ugh star?dard clearance fixture holes o 1/4" diameter through 3/4" diameter
o : + Length ID code and identifying marking stamped on head of each anchor SUITABLE BASE MATERIALS
g U@ + Anchor design allows for follow-up expansion after setting under tensile loading o Normal-weight concrete
2 4 + Corrosion resistant stainless steel anchors e Structural sand-lightweight
i (7, + Domestically manufactured by request, call for details o Grouted Concrete Masonry (CMU)
30
=
3 A
Z
S
o

MATERIAL SPECIFICATIONS

Specification
Anchor component
SD4" SD6'

Anchor body Type 304 Stainless Steel Type 316 Stainless Steel
Washer 300 Series Stainless Steel Type 316 Stainless Steel
Hex Nut Type 316 Stainless Steel

Expansion wedge (clip) Type 316 Stainless Steel

1. Domestically manufactured anchors are available upon request (see ordering information for details).
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ENGINEERED BY POWVerS INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS 'gh
Installation Instructions for Power-Stud+ SD4 and Power-Stud+ SD6 (o)
Step 1 lwl Step 2 Step 3 Step 4 :
Using the proper — Remove dust Position the supplied Tighten the anchor ( © ]
drill bit size, drill a and debris from washer on the with a torque wrench z
hole into the base the hole during anchor and thread by applying the
material to the drilling, (e.g. on the supplied nut. required installation <
| required depth. dust extractor, If installing through torque, Tinst.
*.*| The tolerances of . | hollow bit) or a fixture, drive the ™ |
*| the drill bit used *| following drilling anchor through the <
should meet the (e.g. suction, fixture into the hole. (¥
requirements of forced air) to Be sure the anchor -
.| ANS| Standard .| extract loose - | is driven to the z
B212.15. | particles created | minimum required
by drilling. embedment depth. <
- -
Lo
Length Identification [
Mark A B (H D E F G H | J K L M N 0 P Q R E

From (112" 2" |2-1/2"| 3" |3-1/2"| 4" [4-/72") 5" |&12"| 6" |e-1/2"| 7 |71/ 8" [8-12"] 9" [9-12"| 10"

Up to
but not 2" 212" 3" |3-1/2"| 4" |41/2"| 5" |5-12"| 6" |e-12"| 7t |7-1/2"| 8" [8-12"| 9" |9-1/2"| 10" 17"
including

Length identification mark indicates overall length of anchor.

Anchor Detail Head Marking
Legend
Letter Code = Length Identification Mark
‘+' Symbol = Strength Design Compliant Anchor
‘ Nomenclature (see ordering information, symbol not on
N = Diameter of anchor 1/4" diameter anchors )

tit = Diameter of drill bit Number Code = Stainless Steel Body Type (4 o 6)

dn = Diameter of fixture clearance hole

h = Base material thickness
The minimum value of h should
be 1.5hnem OF 3" whichever is Anchor Assembly
greater

Stainless Steel Wedge Expansion Anchors

hnom = Minimum embedment depth

POWER-STUD"+ SD4/SD6

b v % % Knurled Expansion Collar UNC Washer Hex Nut
dpit ‘ Mandrel ~ Wedge (Clip) Threaded
—- Stud
REFERENCE DATA (ASD) g
Installation Specifications Table for Power-Stud+ SD4 and Power-Stud+ SD6 in Concrete
Nominal Anchor Diameter (inch)
Anchor Property/Setting Information Notation Units
1/4 3/8 1/2 5/8 3/4
I in. 0.250 0.375 0.500 0.625 0.750

Anchor outside diameter d (mm) 6.4 ©5) (12.7) (15.9) (19.1) B
) e . 1/4 3/8 12 5/8 3/4 @
Nominal drill bit diameter Coit in. ANSI ANSI ANS| ANSI ANS) =
Minimum diameter of hole clearance in d in. 5/16 7/16 9/16 1116 13/16 g:
fixture " (mm) (7.9 (11.1) (14.3) (17.5) (20.6) a
e in. 1-1/8 1-3/8 1-7/8 2-1/2 3-3/8 5
Minimum embedment depth Pnom (mm) (29) @1) 48) (64) (86) 8
. in. 1-1/4 1-1/2 2 2-5/8 3-172 S
Minimum hole depth No mm) (32) (38) (51) 67) ©9) %
) : ft.-Ibf. 6 25 40 60 110 S
Installation torque Tinst (N-m) ® (34) (54) @®1) (149) =
Torque wrench/socket size - in. 7116 9/16 3/4 15/16 1-1/8 $
Nut height - in. 7/32 21/64 7116 35/64 41/64 §
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. ;
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REFERENCE DATA (ASD) ENGINEERED BY POWers

g Ultimate Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 in Normal-Weight Concrete'*
g Minimum Concrete Compressive Strength
Minimum N N A q a
. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
- = I:}_":,'L',';'E' E“‘,';Eg{',‘f'“ (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
> mml d .:m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
z (mm) Ibs Ihs Ibs Ihs Ibs Ibs Ihs Ibs Ibs Ibs
— (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
0 1-1/8 1,095 2,135 1,200 2,135 1,390 2,135 1,455 2,135 1,680 2,135
> 14 (29) 4.9 9.5 (6.3 9.5) 6.2 9.5) 6.5 9.5 (7.5) 9.5
- 1-3/4 1,890 2,135 2,070 2,135 2,390 2,135 2,480 2,135 2,480 2,135
> (44) 8.4) 9.5 9.2 9.5 (10.6) 9.5 (11.0) 9.5 (11.0) 9.5
z 1-3/8 1,530 2,745 1,680 2,745 1,940 2,745 2,520 2,745 2,910 2,745
A (41) 6.8) (12.2) (7.5) (12.2) (8.6) (12.2) (11.2) (12.2) (12.9) (12.2)
: /8 1-7/8 2,790 2,745 3,060 2,745 3,530 2,745 4,195 2,745 4,840 2,745
(48) (12.4) (12.2) (13.6) (12.2) (15.7) (12.2) (18.7) (12.2) (21.5) (12.2)
o 3 4,700 2,745 4,895 2,745 4,895 2,745 4,895 2,745 4,895 2,745
’ (76) (20.9) (12.2) (21.8) (12.2) (21.8) (12.2) (21.8) (12.2) (21.8) (12.2)
m 1-7/8 2,745 5,090 3,010 5,090 3,475 5,090 4,525 5,090 5,230 5,090
(48) (12.2) (22.6) (13.4) (22.6) (15.5) (22.6) (20.1) (22.6) (23.3) (22.6)
12 2-3/8 5,370 5,090 5,880 5,090 6,790 5,090 6,790 5,090 7,845 5,090
o (60) (23.9) (22.6) (26.2) (22.6) (30.2) (22.6) (30.2) (22.6) (34.9) (22.6)
Iy ‘ 3-3/4 8,840 5,090 9,300 5,090 9,300 5,090 9,300 5,090 9,300 5,090
i ° (95) (39.3 (22.6) 41.4 (22.6) 41.4 (22.6) 41.4) (22.6) 41.4) (22.6)
% 2-1/2 5,015 9,230 5,495 9,230 6,345 9,230 7,250 9,230 8,370 9,230
CC,/’D E (64) (22.3) 41.1) (24.4) @1.1) (28.2) 41.1) (32.2 411 (37.2 41.1)
ol m 5/8 3-1/4 6,760 9,230 7,405 9,230 8,560 9,230 9,615 9,230 11,105 9,230
a a (83) (30.1) 41.1) (32.9) @41.1) (38.1) 41.1) 42.8) 411 (49.4) 41.1)
§ | | 4-3/4 10,550 9,230 11,555 9,230 13,345 9,230 14,560 9,230 14,560 9,230
8 m (121) (46.9) 41.1) (51.4) @41.1) (59.4) 41.1) (64.8) 41.1) (64.8) 41.1)
(8 ﬂ 3-3/8 6,695 11,255 7,330 12,625 8,465 14,580 9,705 15,440 11,210 15,440
m : (86) (29.8) (650.1) (32.6) (56.2) (37.7) (64.9) (43.2) (68.7) (49.9) (68.7)
tx) u 3/4 4-1/2 10,800 15,440 11,830 15,440 13,575 15,440 17,110 15,440 19,760 15,440
% ® (114) (48.0) (68.7) (52.6) (68.7) (60.4) (68.7) (76.1) (68.7) 87.9) (68.7)
%- )= 5-5/8 11,730 15,440 12,850 15,440 13,575 15,440 19,710 15,440 21,705 15,440
> m (143) (52.2) (68.7) (657.2) (68.7) (60.4) (68.7) 87.7) (68.7) (96.5) (68.7)
% 1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the
g_ U time of installation.
(S] h 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
a1 \
‘o
o
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7))
Allowable Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 in (-
Normal-Weight Concrete'>** (o)
Minimum Concrete Compressive Strength 5
Minimum . A - - N
. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Aoy | Dop ™ (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (552 MPa) =
Dlamleier I::m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear <
(mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ihs Ibs Ibs -
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) <
1-1/8 275 535 300 535 350 535 365 535 420 535 [ © ]
14 (28) (1.2 (2.4) (1.3 (2.4) (1.6) 2.4 (1.6) (2.4 (1.9 (2.4) -
1-3/4 475 535 520 535 600 535 620 535 620 535 z
(44 2.1) (2.4) 2.3 (2.4) (2.7) 2.4 2.8 (2.4 2.8 (2.4) <
1-3/8 385 685 420 685 485 685 630 685 730 685 :
(@) 1.7 (3.0) (1.9 (3.0 (2.2) (3.0 (2.8 (3.0) (3.2 (3.0) (¥
/8 1-7/8 700 685 765 685 885 685 1,050 685 1,210 685 B
(60) (3.1 (3.0) (3.4 (3.0 (3.9 3.0 @.7) (3.0) (5.4) (3.0) E
3 1,175 685 1,225 685 1,225 685 1,225 685 1,225 685
(60) (5.2 (3.0) (6.4 (3.0 (5.4) (3.0 (5.4) (3.0 (5.4) (3.0)
1-7/8 685 1,275 755 1,275 870 1,275 1,130 1,275 1,310 1,275
(67) (3.0) (5.7) (34) (6.7) 3.9 (6.7) (5.0) (6.7) (5.8) (5.7) o
12 2-3/8 1,345 1,275 1,470 1,275 1,700 1,275 1,700 1,275 1,960 1,275 Q ’5
(64) 6.0) (5.7) 6.5 (6.7) (7.6) (6.7) (7.6) (5.7) 8.7) (5.7) q -8
3-3/4 2,210 1,275 2,325 1,275 2,325 1,275 2,325 1,275 2,325 1,275 m %
(95) 9.8 (5.7) (10.3) (6.7 (10.3) 6.7 (10.3 (5.7) (10.3 (5.7) \ =
2-1/2 1,255 2,310 1,375 2,310 1,585 2,310 1,815 2,310 2,095 2,310 ‘ %
(70) (5.6) (10.3) 6.1) (10.3 (7.1) (10.3 8.1) (10.3) 9.3 (10.3) n %
5/8 3-1/4 1,690 2,310 1,850 2,310 2,140 2,310 2,405 2,310 2,775 2,310 m §<l
(86) (7.5) (10.3) 8.2 (10.3) 9.5 (10.3) (10.7) (10.3 (12.3) (10.3) (WN]
4-3/4 2,640 2,310 2,890 2,310 3,335 2,310 3,640 2,310 3,640 2,310 == %
(117) (11.7 (10.3) (12,9 (10.3 (14.8) (10.3 (16.2) (10.3) (16.2) (10.3) ® 8
3-3/8 1,675 2,815 1,835 3,155 2,115 3,645 2,425 3,860 2,805 3,860 n §
(86) (7.5) (12.5) 8.2 (14.0) 9.4) (16.2) (10.8) (17.2) (12.5) (17.2) : o)
34 4-1/2 2,700 3,860 2,960 3,860 3,395 3,860 4,280 3,860 4,940 3,860 l‘ £
(114) (12.0) (17.2) (13.2) (17.2 (15.1) (17.2) (19.0) (17.2) (22.0) (17.2) m cg
5-5/8 2,935 3,860 3,215 3,860 3,395 3,860 4,930 3,860 5,425 3,860 u %
(143) (13.1) (17.2) (14.3) (17.2) (15.1) (17.2) (21.9 (17.2) (24.1) (17.2) m §
1. Tabulated load values are for anchors installed in uncracked concrete. Concrete compressive strength must be at the specified minimum at the time of installation. m %
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. g
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. °
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths. m

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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>
g Spacing Reduction Factors - Tension (Fus) Edge Distance Reduction Factors- Tension (Fuc)
: Diameter (in) 1/4 3/8 1/2 5/8 3/4 Diameter (in) 1/4 3/8 1/2 5/8 3/4
> Nominal Embed. hnom (in) 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2 Nominal Embed. hon (in) 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2
z Minimum Spacing, s (in) 2 3 3 5 5 Critical Edge Distance, c.. (in) 5 5 7-1/2 | 9-1/2 9
— 1-3/4 - - - - - Min. Edge Distance, cxin (in) 1-3/4 3 3 4-172 5
(o) 2 0.79 - - - - 1-1/2 - -
> 2-1/4 0.81 - - R R 1-3/4 0.35 -
|~ 2-1/2 0.83 - - - - 2 0.40 -
> 2.3/4 0.85 B R B B 2-1/4 0.45 -
- 3 087 | 087 | 082 - - 2-1/2 0.50
A 3-1/2 091 | 091 | 085 - - 2-3/4 0.55 - -
: 4 0.96 0.96 0.88 f f . 3 0.60 0.60 0.40
o — 4-1/2 1.00 1.00 0.91 R R -ng 3-1/2 0.70 0.70 0.47
o § 5 1.00 | 1.00 | 094 | 085 | 0.76 £ 4 080 | 080 [ 053 -
9 [ 5-1/2 1.00 [ 100 [ 097 | 087 | 0.78 8 4-1/2 090 | 090 | 060 [ 047 -
g 6 1,00 | 1.00 | 1.00 | 090 | 0.80 3 5 100 | 1.00 | 067 | 053 | 056
2 6-1/2 1.00 1.00 1.00 0.92 0.82 E 5-1/2 1.00 1.00 0.73 0.58 0.61
= P 7 1.00 [ 1.00 | 1.00 | 094 | 084 = 6 1.00 | 1.00 | 0.80 | 063 | 067
§- ‘ §_ 7-1/2 1.00 1.00 1.00 0.97 0.86 6-1/2 1.00 1.00 0.87 0.68 0.72
= ° @ 8 1.00 | 1.00 | 1.00 | 099 | 087 7 1.00 [ 1.00 | 093 | 074 | 078
% E 8-1/4 1.00 1.00 1.00 1.00 0.88 7-1/2 1.00 1.00 1.00 0.79 0.83
wn 8-1/2 1,00 | 1.00 | 1.00 | 1.00 | 089 8 100 | 1.00 | 1.00 | 084 | 089
%" |'|'I 9 1.00 1.00 1.00 1.00 0.91 8-1/2 1.00 1.00 1.00 0.89 0.94
% .a 9-1/2 100 [ 1.00 | 1.00 | 100 | 093 9 1.00 [ 1.00 | 1.00 | 095 | 1.00
8 m 10 1.00 1.00 1.00 1.00 0.95 9-1/2 1.00 1.00 1.00 1.00 1.00
o | 10-1/2 100 | 1.00 [ 100 | 1.00 | 097
m : 11 1.00 [ 1.00 | 1.00 | 1.00 | 099
é u 11-1/4 1.00 [ 1.00 | 1.00 | 1.00 | 1.00
2 5
i (7, Spacing Reduction Factors - Shear (Fs) Edge Distance Reduction Factors - Shear (F.c)
= u Diameter (in) 1/a 3/8 12 5/8 3/4 Diameter (in) 1/a 3/8 12 5/8 3/4
8‘ h Nominal Embed. hnon (in) 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2 Nominal Embed. hnon (in) 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2
1% \ Minimum Spacing, Smi (in) 2 3 3 5 5 Min. Edge Distance, cni (in) 1-3/4 3 3 4-1/2 5
‘6’ 1-3/4 - - - - - 1-1/2 - -
2 0.87 - - - - 1-3/4 0.39 -
» 2-1/4 0.88 - - - - 2 0.44 -
2-1/2 0.90 - - - - 2-1/4 0.50 -
2-3/4 0.91 - - - - 2-1/2 0.56 -
3 092 | 092 | 089 - - 2-3/4 0.61 - -
3-1/2 095 | 095 | 091 - - 3 067 | 067 | 050
4 097 | 097 | 093 - - 3-1/2 078 | 078 | 058
= 4-1/2 100 | 1.00 [ 095 - - 4 089 | 089 | 067 -
g 5 100 | 1.00 | 096 | 091 | 084 7 4-1/2 100 | 1.00 | 075 | 055 -
£ 5-1/2 1.00 [ 1.00 | 098 | 093 | 085 s 5 100 [ 1.00 | 083 | 061 | 0.44
g 6 100 [ 1.00 | 1.00 | 094 | 086 = 5-1/2 100 [ 1.00 | 092 | 067 | 0.49
2 6-1/2 1.00 [ 1.00 | 1.00 | 095 | 088 g 6 100 [ 100 | 1.00 | 073 | 053
- P 7 100 | 1.00 [ 100 | 097 | 089 2 6-1/2 100 [ 1.00 | 1.00 | 079 | 058
g g 7-1/2 100 | 1.00 [ 1.00 | 098 | 090 E) 7 100 | 1.00 | 1.00 | 085 | 062
= Ca 8 1.00 [ 1.00 | 1.00 | 099 | 092 w 7-1/2 100 [ 1.00 | 1.00 | 091 | 067
s 8-1/4 1.00 [ 1.00 | 1.00 | 100 | 092 8 100 [ 100 | 1.00 | 097 | 071
L 8-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 093 8-1/4 100 [ 100 | 1.00 | 100 | 073
g; 9 100 [ 1.00 | 1.00 | 1.00 | 094 8-1/2 100 | 1.00 [ 100 | 1.00 | 076
g 9-1/2 100 | 1.00 | 1.00 | 1.00 | 095 9 100 | 1.00 | 1.00 | 1.00 | 080
= 10 1.00 [ 1.00 | 1.00 | 1.00 | 097 9-1/2 100 | 1.00 | 1.00 | 1.00 | 084
% 10-1/2 1.00 [ 1.00 | 1.00 | 1.00 | 098 10 1.00 [ 1.00 | 1.00 | 1.00 | 0.89
‘g” 11 1.00 [ 1.00 | 1.00 | 1.00 | 099 10-1/2 100 [ 100 | 1.00 | 1.00 | 093
2 11-1/4 100 | 1.00 [ 100 | 1.00 [ 1.00 11 100 [ 1.00 | 1.00 | 1.00 | 098
:% 11-1/4 1.00 | 1.00 | 1.00 | 1.00 | 1.00
|
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Ultimate Load Capacities for Power-Stud+ SD4 and Power-Stud+ SD6 installed into

the Face of Grout Filled Concrete Masonry'?

Minimum
s Minimum Edge Minimum End Ultimate Tension g
Nominal Anchor it Distance Distance Load Direction of Shear | Uttimate Shear Load
in l;‘:’“ in. in. b Loading (kN)
: =5 () (mm) (k)

3 3 1,695 Any 2,080

1 2-3/8 (76.2) (76.2) (7.5) 9.3)
(60) 12 12 2,425 An 4,905

(304.8) (304.8) (10.8) y (21.8)
3-1/4 12 12 5,565 7,944

58 ©3) (304.8) (304.8) (34.8) Any (36.3)

1. Tabulated load values are for anchors installed in minimum 8 inch wide, minimum Grade N, Type II, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be
minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working loads.

Allowable Load Gapacities for Power-Stud+ SD4 and Power-Stud+ SD6 installed into
the Face of Grout Filled Concrete Masonry'2**°

Minimum _ o )
_ Minimum Edge Minimum End Allowable Tension Allowable Shear
Nornal Anchor Embedment e Distance Load Direction of Shear Load
in i;‘:’“ in. in. Ih Loading Ih
' (mm) (mm) (mm) (kN) (kN)
3 3 340 Ay 415
» 2.8 (762) 762 (1.9 k)
(60) 12 12 485 An 980
(304.8) (304.8) 2.2) y (4.4)
3-1/4 12 12 1,115 1,590
5/8 ®3) (304.8) (304.8) 6.0 Any )

life safety.

1. Tabulated load values are for anchors installed in minimum 8 inch wide, minimum Grade N, Type I, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be
minimum Type N. Masonry compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as

3. The tabulated values are applicable for anchors installed in grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
distance between two anchors may be reduced to a minimum distance, smin, of 8 times the anchor diameter provided the allowable tension loads are multiplied a reduction factor of 0.80 and
allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.

4. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.

5. Allowable tension values for anchors installed into bed joints of grouted masonry wall faces with a minimum of 12" edge and end distance may be increased by 20 percent for the
1/2-inch diameter and 10 percent for the 5/8-inch diameter.

Minimum End
Distance (Typ) J.

Edge Distance
(Typ)

Grout Filled
CMU (Typ)

\/v

Wall Face

Mortar Joint

Permissible Anchor Locations
(Un-hatched Area)

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Stainless Steel Wedge Expansion Anchors

POWER-STUD"+ SD4/SD6
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g STRENGTH DESIGN (SD)
m
o) . i “ODE LISTE
- Strength Design Installation Table for Power-Stud-+ SD4 and Power-Stud-+ SD6'* CODE LISTED
> Nominal Anchor Diameter
z Anchor Property/Setting Information Notation Units
a 1/4 3/8 12 5/8 3/4
I in. 0.250 0.375 0.500 0.625 0.750
> Anchor outside diameter (a (mm) 6.4) 05 (12.7) (15.9) (19.1)
|- Minimum diameter of d in. 5/16 7116 9/16 11/16 13/16
> hole clearance in fixture " (mm) (7.9 (11.1) (14.3) (17.5) (20.6)
) i . 1/4 3/8 12 5/8 3/4
ﬁ Nominal drill bit diameter it in. ANS| ANS| ANS| ANS) ANS|
- . ) in. 1-3/4 1-7/8 2-1/2 3-1/4 4-1/2
: Minimum nominal embedment depth Pinom (mm) (44) 48) 64) ®3) (114)
(o] . in 150 150 2.00 275 3-3/4
’ Effective embedment Per (mm) (39) (39) 57) 70) ©5)
L in. 1-7/8 2 2-5/8 3-1/2 4-3/4
L") Minimum hole depth Mo (mm) (48) (51) 67) 89) (121)
o : _ in. 3-1/4 3-1/4 4 4 5 6
o Minimum member thickness Pimin (mm) ©3) ©3) (102) (102) (127) (152)
aF o in. 2-1/4 2-3/4 3-3/4 4-1/2 5-1/2
%_ 8 Minimum overall anchor length® Lanen (mm) 57) 70) 95) (114) (140)
o -
A o ; in. 1-3/4 3 3-1/2 6 3 4-1/2 8-1/2 5 9
2 E Minimum edge distance Cnin (mm) wy | @e | ©9 | @52 | @8 | @14 | @6 | 029 | @29
= - I ) in. 2 5-1/2 3 3 6 8-1/2 5 9 5
8 lg Minimum spacing distance Sin (mm) 61 | 140 | (e) 76 | 152 | @16 | d2n | ©29 | (27
[ " ; in. 5 5 7-112 9-1/2 9
§ m Critical edge distance Cac (mm) (127) (127) (191) (041) (229)
«Q - ft.-Ibf. 6 25 40 60 110
cr% E Installation torque Tinst (N-m) ®) (34) (54) @®1) (149)
§ b Torque wrench/socket size - in. 7116 9/16 3/4 15/16 1-1/8
8 +@ Nut height - in. 7/32 21/64 7116 35/64 41/64
S For Sl: 1 inch = 25.4 mm; 1 ft-Ibf = 1.356 N-m.
% m 1. The information presented in this table is to be used in conjunction with the design criteria of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
g_ u 2. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.
o h 3. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
%) \ embedment depth and possible fixture attachment.
‘h 4. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with the following: the 1/4-inch diameter anchors must be installed in uncracked
u normal-weight or sand-lightweight concrete; 3/8-inch to 3/4-inch diameter anchors must be installed in cracked and uncracked normal-weight or sand-lightweight concrete over steel deck
m having a minimum specified compressive strength, f'c, of 3,000 psi (20.7 MPa) provided the concrete thickness above the upper flute meets the minimum thickness specified in this table.

Power-Stud+ SD4 and Power-Stud+ SD6 Anchor Detail

zanch

AFTER

Application of Installation Torque
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Tension Design Information for Power-Stud+ SD4 and Power-Stud+ SD6 Anchors in p— R X a
Concrete (For use with load combinations taken from ACI 318-14, Section 5.3 (lt(:'c”E]s E"Slelsf)‘z“ C): o
or ACI 318-11, Section 9.2)'* T
Nominal Anchor Diameter
Design Characteristic Notation Units 9
1/4 3/8 1/2 5/8 3/4 z
Anchor category 1,20r3 - 1 1 1 1 1 <
Nominal embedment depth Pnom in. 1-3/4 1-7/8 2-3/8 3-1/4 4-1/2 -]
STEEL STRENGTH IN TENSION (ACI 318-14 17.4.1 or ACI 318-11 D.5.1) <
Minimum specified yield strength (neck fy N /lrﬁlmz) ( 46104) ( 461% ( 304) ( 46104) ( 461% !
Minimum specified ultimate tensile strength (neck) futa N /lr(ﬁimz) (6?201) (6?201) (69201) (6?201) (6?201) E
in2
Effective tensile stress area (neck) Ase,n (rr|1[:n2) 0(1062?)9 0(;?4{5 %O 0(615? 523)0 %8232? 0(125’%() 5
. ' Ib 2,240 4,780 9,160 14,635 21,380 [ TT]
Steel strength in tension Nsa N) (10.0 (1.3) 40.8) (65.1) (95.1) E
Reduction factor for steel strength®* ¢ - 0.75
CONCRETE BREAKOUT STRENGTH IN TENSION (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)°
. in. 1.50 1.50 2.00 2.75 3.75
Effective embedment Des (mm) (38) (39 57) (70) ©5) o
Effectiveness factor for uncracked concrete Kuncr - 24 24 24 24 24 o _8
()
Effectiveness factor for cracked concrete Ker - Not Applicable 17 21 21 21 8 5:
Modification factor for N 1.0 1.0 1.0 1.0 1.0 N %
cracked and uncracked concrete e See Note 5 See Note 5 See Note 5 See Note 5 See Note 5 TS
- (=
Critical edge distance (uncracked concrete only) Cac (rrllr;ﬁ) i 27) i 27) é;ﬁ ?21% (229) % 8
53
Reduction factor for concrete breakout strength* ¢ - 0.65 (Condition B) + %
PULLOUT STRENGTH IN TENSION (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)° @ 87‘
Characteristic pullout strength, Ib 1,510 8,520 °
uncracked concrete (2,500 psi Nowrer | ey 6.7) SeeNote 7| SeeNote 7| See Note 7 (37.9) g %
Characteristic pullout strength, b , D
cracked concrete (2,500 psif Np.cr N) Not Applicable See Note 7 See Note 7 See Note 7 See Note 7 a 3
Reduction factor for pullout strength® ¢ - 0.65 (Condition B) (] %
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)° E §
T
Characteristic pullout strength, seismic (2,500 psi)*® Np.eq (ILRI) Not Applicable 1(;5 ;5 See Note 7 See Note 7 See Note 7 g 95}
Redugction factor for pullout strength ) - 0.65 (Condition B) °
. Ibf/in 171,400 490,000 459,000 234,000 395,000 m
%?Sgsigflsgmgs Uncracked concrete B &N/mm) | (30,060) (86,000) (80,500) (41,000) (69,300)
I Ibf/in Not 228,000 392,000 193,000 76,600
oad range Cracked concrete B | wumm) | Applicable (40,000) (68.800) (33.800) (13.400)

For SI: 1 inch = 25.4 mm; 1 ft-Ibf = 1.356 N-m; 1 ksi = 6.894 N/mm?; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACl 318-11 D.3.3, as applicable, shall apply.

2. The tabulated value of ¢for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for steel strength must be determined in accordance with ACI 318-11 D.4.4.

3. The anchors are ductile steel elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

4. The tabulated value of ¢for concrete breakout strength and pullout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11
Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACl 318-11 D.4.3, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for Condition A are satisfied, the appropriate value of
¢for concrete breakout strength and pullout strength must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3. If the load combinations of ACI 318-11 Appendix C are
used, the appropriate value of ¢for concrete breakout strength and pullout strength must be determined in accordance with ACI 318-11 D.4.4.

. For all design cases Yen =1.0. The appropriate effectiveness factor for cracked concrete (ke) or uncracked concrete (kune) must be used.
. For all design cases Wer =1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength value from table)*(specified concrete compressive strength/2,500)°°.
. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

. Anchors are permitted to be used in lightweight concrete provided the modification factor A equal to 084 is applied to all values of N affecting Nn and Vi, A shall be determined in
accordance with the corresponding version of ACl 318.

9. Tabulated values for characteristic pullout strength in tension are for seismic applications and are based on test results per ACI 355.2, Section 9.5.
10. Actual stiffness of the mean value varies depending on concrete strength, loading and geometry of application.

o N o O
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For SI: 1 inch = 25.4 mm; 1 ft-Ibf = 1.356 N-m; 1 ksi = 6.894 N/mm? 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter or ACl 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. The tabulated value of (]5 for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢f0r steel strength must be determined in accordance with ACI 318-11 D.4.4.

3. The anchors are ductile steel elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

4. The tabulated value of (]5 for concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as
applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI 318-14
Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 14.3.3 or ACI 318-11 D.4.3, for Condition A are satisfied, the appropriate value of (bfor
concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the
appropriate value of ¢f0r concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4.

5. The tabulated value of for pryout strength applies if the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 Section 9.2 are used. If the load combinations of ACI
318-11 Appendix C are used, the appropriate value of ¢ for pryout strength must be determined in accordance with ACI 318-11 D.4.4, Condition B.

6. Tabulated values for steel strength in shear must be used for design.

7. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of N affecting Nn and Vh. A shall be determined in
accordance with the corresponding version of ACI 318.

8. Tabulated values for steel strength in shear are for seismic applications are based on test results per ACI 355.2, Section 9.6.

g Shear Design Information for Power-Stud+ SD4 and Power-Stud+ SD6 Anchors in p—— P X
m Concrete (For use with load combinations taken from ACI 318-14, Section 5.3 (lgc“E]s EIQIRZIS%Z” 8 m
g or ACI 318-11, Section 9.2)'’
Nominal Anchor Diameter
> Design Characteristic Notation Units
z 1/4 3/8 1/2 5/8 3/4
- Anchor category 1,20r3 - 1 1 1 1 1
0O Nominal embedment depth Pnom in. 1-3/4 1-7/8 2-3/8 3-1/4 4-1/2
E STEEL STRENGTH IN SHEAR (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)"
- e ksi 60 60 60 60 60
> Minimum specified yield strength (threads) fy N/mm) (414) (414) (“14) (“14) (414)
- . ) ksi 90 90 90 90 90
ﬁ Minimum specified ultimate strength (threads) futa (N/mm) (621) 621) (621) 621) 621)
' . Ase,v in? 0.0318 0.078 0.142 0.226 0.334
g Effective tensile stress area (threads) [Ase® (mm3) (20.5) (50.3) 91.6) (145.8) 212)
’ Ib 1,115 1,470 3,170 7,455 11,955
’ Steel strength in shear® Vsa KN) (5.0) (6.6) (14.3) (33.6) (63.2)
n Reduction factor for steel strength?* ¢ - 0.65
CONCRETE BREAKOUT STRENGTH IN SHEAR (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
Load bearing length of anchor I} in. 1.50 1.50 2.00 2.75 3.75
% .u (het or 8da, whichever is less) ¢ (mm) (38.1) (38.1) (50.8) (69.9) (95)
5 ' " in. 0.250 0.375 0.500 0.625 0.750
§ ° Nominal anchor diameter Ca mm) 6.4) 9.5) 12.7) (15.9) 19.1)
‘c’,’) E Reduction factor for concrete breakout* ¢ - 0.70 (Condition B)
%" m CONCRETE PRYOUT STRENGTH IN SHEAR (ACI 318-14 17.2.3.3 or ACI 318-11 D.6.3)
f— 3 Coefficient for pryout strength )
S "” (1.0 for het < 2.5 ., 2.0 for het = 2.5in) eo 10 1.0 10 20 20
Q. L
@) ' in. 1.50 1.50 2.00 2.75 3.75
o El Effective embedment Pt mm) (38.1) (38.1) (50.8) 69.9) ©5)
%‘1 u Reduction factor for pryout strength® ¢ - 0.70 (Condition B)
% ® STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
(%)
s+ . - b . 1,305 2,765 5,240 7,745
S m Steel strength in shear, seismic® Vsaeq (kN) Not Applicable 6.9 (12.3) (33.3) (34.5)
:§ u Reduction factor for steel strength ¢ ) 0.65
g_ in shear for seismic? '
S
)
o
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Factored design strength ¢Nn and @Vn £OLE
Calculated in accordance with ACI 318-14 Chapter 17 oS | °
Compliant with the International Building Code N '’
Tension and Shear Design Strengths Installed in Cracked Goncrete'®
Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi

Anchor Embed.

A e e

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

(in.) (in.) or PN or (e or PN or (e or O, or O, or e, or (o
Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (bs.) (Ibs.) (bs.) (Ibs.) (bs.) (Ibs.) (Ibs.) (Ibs.)

1/4 - - - - - - - - - -

3/8 1-7/8 1,015 9 1,110 9 1,285 9 1,570 9 1,815 9

12 2-1/2 1,930 060 2,115 060 2,440 060 2,990 060 3,455 060

5/8 3-1/4 3,110 4,520 3,410 4,84 3,935 4,84 4,820 4,84 5,570 4,84

3/4 4-1/2 4,955 5,270 5,430 5,770 6,270 6,665 7,680 0 8,865 0

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths Installed in Uncracked Goncrete'*

Minimum Concrete Compressive Strength

Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embed.
Diameter Trom

(in.) (in.)

1/4 1-3/4

3/8 1-7/8 955

1/2 2-1/2 2,060 2,790 2,060
5/8 3-1/4 4,845 4,500 4,845 4,845
3/4 4-1/2 7,770 7,005 7,770 7,770

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Stainless Steel Wedge Expansion Anchors

POWER-STUD"+ SD4/SD6

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac).
- Ca2 i greater than or equal to 1.5 times Car.

2- Calculations were performed according to ACl 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations. Condition B
is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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g ORDERING INFORMATION

= Power-Stud+ SD4 (Type 304 Stainless Steel Body)

- = ANSI Carbide Drill Bit Cat. No.

> cat.Mo. | Anchorsize | JOOO | Que | QM | FullMead | e | carbide

E garbide | spS-Plus | SDS-Max

(o ) 7300SD4 1/4" x 1-3/4" 3/4" 100 600 DW5517 DW5416 -

] 73025D4 14" x2-1/4" | 1-1/4" | 100 600 DW5517 DW5417 -

|- 7304SD4 1/4" x3-1/4" | 2-1/4" | 100 600 DW5517 DW5417 -

-] 73135D4 3/8" x 3" 1-5/8" 50 300 DW5527 DW5427 -

4 73155D4 3/8" x 3-3/4" | 2-3/8" 50 300 DW5527 DW5427 -

a 73165D4 3/8" x 5" 3-5/8" 50 300 | DW55300 | DW5429 -

- = 73225D4 1/2" x 3-3/4" 2" 50 200 DW5537 DW5437 DW5803

(o) 73235D4 12" x4-1/2" | 2-3/4" 50 200 DW5539 DW5438 DW5803

- 73245D4 1/2"x5-1/2" | 3-3/4" 50 150 DW5539 DW5438 DW5803

(7] 73265D4 172" x 7" 5-1/4" 25 100 DW5539 DW5438 DW5803
73335D4 5/8" x 5" 3" 25 100 - DW5439 DW5806
73345D4 5/8" X 6" 4 25 75 - DW5439 DW5806
73385D4 5/8"x8-1/2" | 6-1/2" 25 50 - DW5447 DW5809
73425D4 3/4" X 5-1/2" | 3-1/8" 20 60 - DW5453 DW5810
73485D4 3/4"X8-1/2" | 6-1/8" 10 40 - DW5455 DW5812

Power-Stud+ SD4 and Power-Stud+ SD6 anchors can be domestically manufactured (assembled in the USA with foreign and
domestic components) and are available for special order only. Call for details.

Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design.
The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers.

SJoyouy Uoisuedx3 abpap 6813 SSejueIS
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Power-Stud+ SD6 (Type 316 Stainless Steel Body) a
ANSI Carbide Drill Bit Cat. No. o
CatNo. | AnchorSize | firedd | fBox | Coton FullHead | carpige | Carhide - -
SDS-Plus SDS-Plus SDS-Max v
7600SD6 1/4" x 1-3/4" 3/4" 100 600 DW5517 DW5416 z
7602SD6 1/4" x 2-1/4" 1-1/4" 100 600 DW5517 DW5417 <
7604SD6 1/4" x 3-1/4" 2-1/4" 100 600 DW5517 DW5417 -
7610SD6 3/8" x 2-1/4" 7/8" 50 300 DW5527 Dwb427 <
7612SD6 3/8" x 2-3/4" 1-3/8" 50 300 DW5527 Dwb427 @)
7613SD6 3/8"x 3" 1-5/8" 50 300 Dwb527 Dwb427 E
7614SD6 3/8" x 3-1/2" 2-1/8" 50 300 DW5527 DW5427 <
76155D6 3/8" x 3-3/4" 2-3/8" 50 300 DW5527 DW5427 :
7616SD6 3/8" x 5" 3-5/8" 50 300 DW55300 DW5429 (3]
7617SD6 3/8"x 7" 5-5/8" 50 200 DW55300 DW5429 - [ TT]
7620SD6 1/2" x 2-3/4" 1" 50 200 DW5537 DW5437 DW5803 E
76225D6 1/2" x 3-3/4" 2" 50 200 DW5537 DW5437 DW5803
7623SD6 1/2" x 4-1/2" 2-3/4" 50 200 DW5539 DW5438 DW5803
7624SD6 1/2" x 5-1/2" 3-3/4" 50 100 DW5539 DW5438 DW5803
7626SD6 172" x 7" 5-1/4" 25 100 DW5539 DW5438 DW5803 o g
7630SD6 5/8" x 3-1/2" 1-1/2" 25 100 - DW5446 DW5806 q -8
7632SD6 5/8" x 4-1/2" 2-1/2" 25 100 - DW5446 DW5806 m %
7633SD6 5/8" x 5" 3" 25 100 - DW5446 DW5806 Y 8
7634SD6 5/8" x 6" 4" 25 75 - DW5446 DW5806 ‘ k%)
7636SD6 5/8" x 7" 5" 25 75 - Dwb447 DW5806 Q §
7638SD6 5/8" x 8-1/2" 6-1/2" 25 50 - DWb447 DW5809 m m
7640SD6 3/4" X 4-1/4" 1-7/8" 20 60 - DW5453 DW5810 == %3)
7641SD6 3/4" X 4-3/4" 2-3/8" 20 60 - DW5453 DW5810 @ 8
7642SD6 3/4" X 5-1/2" 3-1/8" 20 60 - DW5453 DW5810 n =
7644SD6 3/4" X 6-1/4" 3-7/8" 20 60 - DW5455 DW5810 E %
7646SD6 3/4" X 7" 4-5/8" 20 60 - DW5455 DW5810 m %)
76485D6 3/4" X 8-1/2" 6-1/8" 10 40 - DW5455 DW5812 (R
Power-Stud+ SD4 and Power-Stud+ SD6 anchors can be domestically manufactured (assembled in the USA with foreign and m %
domestic components) and are available for special order only. Call for details. m _§
Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design. g %)
The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers. E
Installation Accessories |

Cat. No. Description Box Qty

08280 Hand pump / dust blower 1
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g GENERAL INFORMATION SECTION CONTENTS
m General Information..................... 190
g PﬂWER-ST“D® HD5 Material Specifications................ 190
> Hot-Dip Galvanized Wedge Expansion Anchor Installation Instructions.............. 191
z Reference Data (ASD).................. 191
PRODUGT DESCRIPTION

— Masonry Performance Data........ 195
g The Power-Stud HD5 anchor is a fully threaded, torque-controlled, wedge expansion anchor. Ordering Information................. 196
- Suitable base materials include normal-weight concrete, sand-lightweight concrete and grouted

concrete masonry. The anchor is manufactured with a hot-dip galvanized carbon steel body and
; stainless steel expansion clip. Nut and washer are included.
g GENERAL APPLICATIONS AND USES '.:jmnﬂml
o e Racking and Shelving e Fencing
~ e Material Handling * Repairs POWER-STUD HD5
@ e Support Ledgers e Maintenance

* Storage Facilities * Retrofits THREAD VERSION

3o FEATURES AND BENEFITS ;Niﬁ:r:zi::ﬁs
% ° + Consistent performance in high and low strength concrete Hotdo qalvanized carbon steel bod

. L s , ©® MOt-dip galvanizea caroon Steel body,
@ ﬁ -+ Nominal drill bit size is the same as the anchor diameter stainleg,sg steel expansion clip, hot_di}/J
§ T + Anchor can be installed through standard fixture holes galvanized nut and washer
N ‘.D + Length ID code and identifying marking stamped on head of each anchor ROD/ANCHOR SIZE RANGE (TYP)
% ~y GUIDE SPECIFICATIONS e 3/8" diameter through 3/4" diameter
D
& g CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 SUMABLE BASE MATERIALS
E,':., > Post - Installed Concrete Anchors. Expansion Anchors shall be Power-Stud HD5 as supplied by * Normal-weight concrete
- - DEWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the ~ ® Sand-lightweight concrete
2 U Authority Having Jurisdiction. e Grouted concrete masonry
2
> OV | MATERIAL SPECIFICATIONS
=)
% Anchor Component Specification
= Anchor body Medium carbon steel

Hex Nut Carbon steel, ASTM A 563, Grade A
Washer Carbon steel ASTM F 844; meets dimensional requirements
of ANSI B18.22.2, Type A plain
Expansion wedge (clip) Type 304 Stainless Steel
Plating (Anchor, body, nut, washer) Zinc Galvanized According to ASTM A 153 Class C or D

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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INSTALLATION INSTRUCTIONS

INSTALLATION INSTRUCTIONS

Installation Instructions for Power-Stud HD5

Step 1

Using the proper

drill bit size, drill a

hole into the base

material to the

“«| required depth.

"] The tolerances of
*| the drill bit used

should meet the

requirements of

.| ANSI Standard

B212.15.

-

" by driling.

Step 2

Remove dust and
debris from the
hole during drilling
(e.g. dust extractor,
hollow bit) or
following drilling
(e.g. suction,
forced air) to
extract loose
particles created

“| depth, h.

Step 3

Position the washer
on the anchor and
thread on the nut.

If installing through

a fixture, drive the
anchor through the
fixture into the hole.
Be sure the anchor is
driven to the minimum
required embedment

Step 4
Tighten the

by applying

installation

. torque, Tinst

anchor with a
torque wrench

the required

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Anchor Specifications Length Identification
Mark A B (H D E F H I J K L M N 0
From |1-1/2"f 2" [|2-1/2"| 3" [3-1/2"| 4" [4-1/2"| 5" |5-1/2"| 6" |e-1/2"| 7" [7-1/2"| 8" |[8-1/2"
' H 5
_ D Upto m _g
| e Ao but not 2" |2-1/2"| 3" |[3-1/2"| 4" |4-1/2"| 5" |5-1/2"| 6" [e-1/2"| 7" [7-1/2"| 8" [8-1/2"| 9" [&)
anch P including n 5:
Length identification mark indicates overall length of anchor. : 8
a:
5 IS§]
X+ h, Q.
: S5
% =
o
B i o
| Dbit_ m N
=
REFERENCE DATA (ASD) % c\%
- P - [©)
Installation Specification for Power-Stud HD5 in Concrete [ « Wy
- - " =)
Anchor Property/ 5 : Nominal Anchor Diameter (inch) o
Setting Information Notation Units 3/8 12 5/8 3/4 :'O:
- in. 0.375 0.500 0.625 0.750
Anchor outside diameter d mm) (9.525) (12.7) (15.9) (19.05)
Minimum diameter of hole d in. 7116 9/16 11/16 13/16
clearance in fixture " (mm) (11.1) (14.3) (17.5) (20.6)
Nominal drill bit diameter it (r;]”m) A3N/§| A1N/§| Aﬂg E’N/él
Minimum nominal h in. 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
embedment depth v (mm) (44) (60) (51) (64) (95) (60) (86) (117) (66) (127)
. in. 2 2-5/8 2-1/2 3 4-1/4 2-7/8 3-7/8 5-1/8 3-7/8 5-1/2
Minimurn hole depth ho mm | 60 | ®n | 64 | @8 | aos | @3 | @8 | (30 | @8 | (140
e . in. 3-1/4 4 4 5 6 5 6 7 6 10
Minimum member thickness - fmn | o | “g3) | (09 | oy | a2n | asy | w2 | wsy | are | 052 | o5
Minimum overall 0 in. 3 3 2-3/4 3-3/4 4-1/2 3-1/2 5 6 4-3/4 5-1/2
anchor length’ anch (mm) (76) (76) (70) (95) (114) (89) a2ny | @52 | @21 | (140
- . _ in. 3 2-1/4 4 5-1/4 4 4-1/4 5-1/2 4-1/4 5 4-1/2 =
Minimum edge distance Cmn (mm) 76) (57) 102 | (33 | @02 | os | 40 | o8 | 20 | (14 2
. IR in. 5-1/4 3-3/4 6 7-1/4 5 7-1/8 10-1/8 4-1/4 9 6 ]
Minimum spacing distance Smin mm | (133 95) 152 | (84 | @27 | a8 | 50 | 08 | @29 | (152 s
" . in. 5 6-1/2 8 8-1/2 8 8 6 10 5 12 =
Critical edge distance Cec mm | a2 | e | eoy | eie) | eoz | oy | as2 | ese | a2n | @os) g
Installation torque T, ft.-Ibf. 20 40 60 110 2
(Normal-weight concrete) st (N-m) (27) (54) 81) (149) 5
Installation torque T, ft.-Ibf. 20 40 50 80 ;(‘
(Grout Filled CMU) st (N-m) (27 (54) (68) (108) e
Torque wrench/socket size in. 9/16 3/4 15/16 1-1/8 %
Nut height in. 21/64 7/16 35/64 41/64 <
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. %
1. The listed minimum overall anchor length is based on anchor sizes available at the time of publication compared with the requirements for the minimum nominal embedment depth and g
fixture attachment. =
www.DEWALT.com 191
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g Ultimate Load Capacities for Power-Stud HD5 in Normal-Weight Concrete'*

m Minimum Concrete Compressive Strength - f'c (psi)

[ o ) Nominal Minimum

Anchor Embedment 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi

: Diameter Depth

> (in) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)

E 8 1-3/4 2,470 3,925 2,710 3,925 3,130 3,925 3,220 3,925 3,715 3,925

(o ) 2-3/8 3,620 3,925 3,965 3,925 4,580 3,925 5,470 3,925 6,320 3,925

> 2 2,690 4,195 2,950 4,195 3,405 4,195 4,170 4,195 4,815 4,195

|~ 12 2-1/2 4,140 4,195 4,540 4,195 5,240 4,195 6,415 4,195 7,410 4,195

> 3-3/4 8,580 4,195 9,400 4,195 10,300 4,195 10,300 4,195 10,300 4,195

z 2-1/2 4115 6,815 4,505 6,815 5,200 6,815 6,370 6,815 7,355 6,815

[ o ) 5/8 3-3/8 7,305 6,815 8,000 6,815 9,240 6,815 11,315 6,815 13,065 6,815

: 4-5/8 11,715 6,815 12,830 6,815 14,815 6,815 16,400 6,815 16,400 6,815

o 34 3-3/8 7,080 11,570 7,750 11,570 8,955 11,570 12,125 11,570 14,000 11,570

’ 5 16,965 11,570 18,580 11,570 21,330 11,570 21,330 11,570 21,330 11,570

Ul 1. Tabulated load values are applicable to single anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified

minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

20
o Q
5
&2 ﬁ Allowable Load Capacities for Power-Stud HD5 in Normal-Weight Concrete'
§ x i . Minimum Concrete Compressive Strength - ¢ (psi)
ya s | e 2
L m Diamoter Depth ,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
= ﬂ (in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
g : (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) (Ibs)
C% b 8 1-3/4 620 980 680 980 785 980 805 980 930 980
D;' ® 2-3/8 905 980 990 980 1,145 980 1,370 980 1,580 980
8 : 2 675 1,050 740 1,050 850 1,050 1,045 1,050 1,205 1,050
CB_ u 1/2 2-1/2 1,035 1,050 1,135 1,050 1,310 1,050 1,605 1,050 1,855 1,050
g m 3-3/4 2,145 1,050 2,350 1,050 2,575 1,050 2,575 1,050 2,575 1,050
> 2-1/2 1,030 1,705 1,125 1,705 1,300 1,705 1,595 1,705 1,840 1,705
§ 5/8 3-3/8 1,825 1,705 2,000 1,705 2,310 1,705 2,830 1,705 3,265 1,705
S 4-5/8 2,930 1,705 3,210 1,705 3,705 1,705 4,100 1,705 4,100 1,705

34 3-3/8 1,770 2,895 1,940 2,895 2,240 2,895 3,030 2,895 3,500 2,895

5 4,240 2,895 4,645 2,895 5,335 2,895 5,335 2,895 5,335 2,895
1. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
2. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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Spacing Distance and Edge Distance Tension (Fys, Fic) Adjustment Factors for Normal-Weight Concrete (7]
Spacing Distance -Tension (Fis) g
Diameter, d (in) 3/8 3/8 1/2 1/2 1/2 5/8 5/8 5/8 3/4 3/4 °
Minimum Embedment, h, (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5 :
Minimum Spacing, smi (in) 5-1/4 3-3/4 6 7-1/4 5 7-1/8 10-1/8 4-1/4 9 6 U
3-3/4 - 0.80 - - - - - -4
4 - 0.82 - - - - - - <
4-1/4 - 0.83 - - - - - 0.69
4-1/2 - 0.85 - - - - - 0.70 ™~ |
5 - 0.88 - - 0.75 - - 0.71 g
5-1/2 1.00 091 - - 077 - - 073 - - 9
6 1.00 093 1.00 - 0.79 - - 074 - 074 E
6-1/2 1.00 0.96 1.00 - 0.81 - - 0.76 - 0.75
7 1.00 0.99 1.00 - 0.83 - - 078 - 0.77 <
z 7-1/4 1.00 1.00 1.00 0.99 0.84 - - 0.78 - 0.78 =
5 7-1/2 1.00 1.00 1.00 1.00 0.85 1.00 - 0.79 - 0.78 L%
=4 8 1.00 1.00 1.00 1.00 0.87 1.00 - 0.81 - 0.80 ]
g 8-1/2 1.00 1.00 1.00 1.00 0.89 1.00 - 0.83 - 0.81 E
g 9 1.00 1.00 1.00 1.00 0.91 1.00 - 0.84 0.94 0.83
) 9-1/2 1.00 1.00 1.00 1.00 0.93 1.00 - 0.86 0.97 0.84
g 10 1.00 1.00 1.00 1.00 0.95 1.00 - 0.87 0.99 0.86
& 10-1/2 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.89 1.00 0.87 S
11 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.91 1.00 0.88 [Ty ) S
11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92 1.00 0.90 n %
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00 0.91 : =
12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.93 ® -(%
13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.94 Q S
13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.96 = S
14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 - %
14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 >
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 CI.) §
[+ 5
Edge Distance - Tension (Fic) m %
Diameter, d (in) 3/8 3/8 12 12 12 5/8 5/8 5/8 3/4 3/4 g =
Minimum Embedmend, h. (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5 g
Minimum Edge Distance, cni (in) 3 2-1/4 4 5-1/4 4 4-1/4 5-1/2 4-1/4 5 4-1/2 ° QCB
2-1/4 - 0.35 - - - - - Q. o
2-1/2 - 0.38 Q
3 0.60 0.46 S
3172 0.70 0.54 - - - T
4 0.80 0.62 0.50 - 0.50 - - -
4-1/4 0.85 0.65 0.53 - 0.53 0.53 - 0.43 - -
4-1/2 0.90 0.69 0.56 - 0.56 0.56 - 0.45 - 0.38
5 1.00 0.77 0.63 - 0.63 0.63 - 0.50 1.00 0.42
? 5-1/4 1.00 0.81 0.66 0.62 0.66 0.66 - 0.53 1.00 0.44
g 5-1/2 1.00 0.85 0.69 0.65 0.69 0.69 0.92 0.55 1.00 0.46
= 6 1.00 0.92 0.75 0.71 0.75 0.75 1.00 0.60 1.00 0.50
E 6-1/2 1.00 1.00 0.81 0.76 0.81 0.81 1.00 0.65 1.00 0.54
2 7 1.00 1.00 0.88 0.82 0.88 0.88 1.00 0.70 1.00 0.58
2 7-1/2 1.00 1.00 0.94 0.88 0.94 0.94 1.00 0.75 1.00 0.63
= 8 1.00 1.00 1.00 0.94 1.00 1.00 1.00 0.80 1.00 0.67
8-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.71
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.75
9-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.79
10 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83
10-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88
11 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.92
11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96
12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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g Spacing Distance Shear (F.;) Adjustment Factors for Normal-Weight Concrete
m Spacing Distance - Shear (Fis)
l:‘ Diameter, d (in) 3/8 3/8 12 12 12 5/8 5/8 5/8 3/4 3/4
> Minimum Embedment, h, (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
z Minimum Spacing, s (in) 5-1/4 3-3/4 6 7-1/4 5 7-1/8 1 4-1/4 9 6
l-i 3-3/4 - 0.87
> 4 - 0.88 - - - - - -
- 4-1/4 - 0.89 - - ] - ] 078
> 4-1/2 - 0.90 - - - - - 0.79
= 5 - 0.92 - - 0.82 - - 0.80
ry 5-1/2 1.00 0.94 - - 0.84 - - 0.81 - -
- 6 1.00 0.96 1.00 - 0.85 - - 0.82 - 0.82
o 6-1/2 1.00 0.98 1.00 - 0.87 - - 0.83 - 0.83
-] 7 1.00 1.00 1.00 - 0.88 - - 0.84 - 0.84
(9 g 7-1/2 1.00 1.00 1.00 1.00 0.89 1.00 - 0.85 - 0.85
g 8 1.00 1.00 1.00 1.00 0.91 1.00 - 0.87 - 0.86
E 8-1/2 1.00 1.00 1.00 1.00 0.92 1.00 - 0.88 - 0.87
T § 9 1.00 1.00 1.00 1.00 0.94 1.00 - 0.89 0.96 0.88
=1 O =l 9-1/2 1.00 1.00 1.00 1.00 0.95 1.00 - 0.90 0.98 0.89
% (e § 10 1.00 1.00 1.00 1.00 0.96 1.00 - 0.91 1.00 0.90
o) E & 10-1/2 1.00 1.00 1.00 1.00 0.98 1.00 - 0.92 1.00 0.91
i\’ m 11 1.00 1.00 1.00 1.00 0.99 1.00 1.00 0.93 1.00 0.92
8 m 11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.93
N "n 12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.96 1.00 0.94
= -~ 12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.95
§ : 13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.96
< u 13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.97
m ® 14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
IS : 14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
5_ U 15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3% O Edge Distance Shear (F.c) Adjustment Factors for Normal-Weight Concrete
3 Edge Distance - Shear (Fic)
3 Diameter, d (in) 3/8 3/8 12 12 12 5/8 5/8 5/8 3/4 3/4
Minimum Embedment, h, (in) 1-3/4 2-3/8 2 2-1/2 3-3/4 2-3/8 3-3/8 4-5/8 3-3/8 5
Minimum Edge Distance, cni (in) 5 6-1/2 6 8-1/2 8 7-1/8 6 10 5 12
5 0.95 - - - - - - - 0.49
5-1/2 1.00 - - - - - - - 0.54
6 1.00 - 1.00 - - - 0.59 - 0.59
6-1/2 1.00 0.91 1.00 - - - 0.64 - 0.64
7 1.00 0.98 1.00 - - - 0.69 - 0.69
7-1/2 1.00 1.00 1.00 - - 1.00 0.74 - 0.74
8 1.00 1.00 1.00 - 0.71 1.00 0.79 - 0.79
8-1/2 1.00 1.00 1.00 1.00 0.76 1.00 0.84 - 0.84
A 9 1.00 1.00 1.00 1.00 0.80 1.00 0.89 - 0.89
= g 9-1/2 1.00 1.00 1.00 1.00 0.84 1.00 0.94 - 0.94
% g 10 1.00 1.00 1.00 1.00 0.89 1.00 0.99 0.72 0.99
@ 2 10-1/2 1.00 1.00 1.00 1.00 0.93 1.00 1.00 0.76 1.00
= ; 11 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.79 1.00
& = 11-1/4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.81 1.00
(%} 11-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.83 1.00 -
S 12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 0.80
§ 12-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.90 1.00 0.83
2 13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00 0.87
2 13-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00 0.90
g 14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.93
= 14-1/2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.97
!3 15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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MASONRY PERFORMANGE DATA a
Ultimate and Allowable Load Gapacities for Power-Stud HD5 in Grout - Filled Concrete Masonry'2* o
Anchor Minimum Nominal Minimum Minimum i LG s -
Diameter Ao Drill Bit Edge = v
d h Diamet Distance Distance Tension Shear Tension Shear z
] in. janterey in. in. Ibs. Ibs. Ibs. Ibs.
n- (mm) - (mm) (mm) (ki) (kM) (ki) (kf) - §
3/8 1-1/2 3/8 4 4 1,185 1,340 235 270 - |
(38.1) ANSI (102) (102) (5.3 6.0) (1.0) (1.2 <
4 4 1,670 2,110 335 420 [ © ]
1 2 1/2 (102) (102) 74 9.4 (1.5 (1.9 -
(60.8) ANSI 12 12 1,860 2,560 370 510 =
(305) (305) 8.3 (11.4) (1.6) 2.3 <
4 4 2,155 2,110 430 420 :
5 2:3/8 5/8 (102 (102) 06 94 (.9 (1.9 v
(60.3) ANSI 12 12 2,850 5,225 570 1,045 [TT]
(305) (305) (12.7) (23.2) (2.5) 4.6) E
12 12 5,660 8,115 1,130 1,625
34 3-3/8 3/4 (305) (305) (25.2) (36.1) (5.0) (72)
(85.7) ANS| 20 20 5,660 9,360 1,130 1,870
(508) (508) (25.2) (41.6) (5.0) 8.3
1. Tabulated load values are for anchors installed in minimum 6-inch wide, Grade N, Type I, lightweight concrete masonry units conforming to ASTM C 90 that have reached the minimum
designated ultimate compressive strength at the time of installation (Ffm = 1,500 psi).
2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such
as life safety.
3. The tabulated values are for anchors installed at a minimum spacing of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on
center provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing. Anchors with 3/4-inch diameter are limited to one anchor per cell.

e
¢ %
\ 4
\

//
\JL—L 1 Z7

POWER-STUD® HD5

Hot-Dip Galvanized Wedge Expansion Anchor

Minimum Edge Distance (Typ) a‘ ‘R

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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g ORDERING INFORMATION

= Power-Stud HD5 (Carbon Steel Body and Stainless Steel Expansion Clip)

: ANSI Carbide Drill Bit Cat. No.

> cat.No. | mnchorsize | JRVR | oft | Cqet | Wbe)' | FulMead | ciyige | carbide

4 gatide | sps-Pius | SDS-Max

4-5 7713HD5 3/8" x 3" 1-172" | 50 300 10 DW5527 DW5427

] 7715HD5 | 3/8"x3-3/4" | 2-3/8" | 50 300 13 DW5527 DW5427

~ 7716HD5 3/8" x 5" 3-1/2" | 50 300 15 DW55300 | DW5429

-] 7717HD5 3/8" x 7" 5-1/2" | 50 200 21 DW55300 | DW5429 -

4 7720HD5 | 1/2" x 2-3/4" 1" 50 200 21 DW5537 DW5437 DW5803

a 7720HD5 | 1/2"x 3-3/4" 2" 50 200 19 DW5537 DW5437 DW5803

= 7723HD5 | 1/2"x4-1/2" | 2:3/4" | 50 200 23 DW5539 DW5438 DW5803

(o) 7724HD5 | 1/2"x5-1/2" | 3-3/4" | 50 150 27 DW5539 DW5438 DW5803

- 7726HD5 1/2"x 7" 5-1/4" | 25 100 30 DW5539 DW5438 DW5803

W 7730HD5 | 5/8"x3-1/2" | 1-1/2" | 25 100 44 - DW5446 DW5806
7733HD5 5/8" x 5" 3" 25 100 43 - DW5446 DW5806
7734HD5 5/8" X 6" 4 25 75 47 - DW5446 DW5806
7738HD5 | 5/8"x8-1/2" | 6-1/2" | 25 50 60 - DW5447 DW5809
7741HDS | 3/4"x 4-3/4" | 2-1/4" | 20 60 68 - DW5453 DW5810
7742HD5 | 3/4" x 5-1/2" 3" 20 60 76 - DW5453 DW5810
7746HD5 3/4"x 7" 412" | 20 60 92 - DW5455 DW5810
7748HD5 | 3/4"x 8-1/2" 6" 10 40 107 - DW5455 DW5812

The published size includes the diameter and the overall length of the anchor.
All anchors are packaged with nuts and washers.

Installation Accessories
Cat. No. Description Box Qty

08280 Hand pump / dust blower 1 “

SAH -dNiS-43Mod

Joyouy uoisuedx3 abpeyy| paziueaes) dig-10H
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GENERAL INFORMATION SECTION CONTENTS

™ General Information..................... 197
PB-PRﬂ Material Specification.................. 198
Heavy Duty Sleeve Anchor Installation Instructions.............. 198

Installation Information
PRODUCT DESCRIPTION
Performance Data.........
The PB-PRO is a large diameter torque controlled, heavy duty sleeve anchor designed for concrete Ordering Information
applications. Suitable base materials included normal-weight concrete. The anchor is manufactured
with a zinc plated carbon steel bolt, sleeve, cone and expansion clip and plastic compression ring.

The PB-PRO has a low prafile finished hex head.

GENERAL APPLICATIONS AND USES r ——

e Structural connections, i.e., beam and column anchorage ¢

e Safety-related attachments and tension zone applications

e |nterior applications / low level corrosion environment

e Heavy duty applications HEAD STYLES

PB-PRO ASSEMBLY

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

e Fini -

FEATURES AND BENEFITS Finished Hex Head = S

O

+ Consistent performance in high and low strength concrete ANCHOR MATERIALS 8 §

. . e Zinc plated carbon steel bolt, o

+ High shear load capacity washer, cone, sleeve, and expansion Q. g

+ Patented plastic retainer nut prevents loosening components during transport as well as spinning clip; assembled with a plastic n! D

in the drill hole compression ring and retainer nut n. §‘

+ Compression zone in sleeve clamps fixture to the base material ANCHOR SIZE RANGE (TYP.) c%

D

APPROVALS AND LISTINGS s'u:f‘f‘”nn:-:“;fshsf\;l“;mmw T

e Tested in accordance with ASTM E488

e Normal-weight concrete

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchoring and 05 05 19 - Post Installed Concrete Anchors
Expansion anchors shall be PB-PRO as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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g MATERIAL SPECIFICATION
m 2
2 :
= :
o Bﬁmm |
> 0 7
) |
-] 4
z 6 5
o) 7 3
g Part No. Designation Material Protection
’ 1 Threaded bolt Medium Carbon Steel (Grade 8.8) Zinc plated (5 pm)
(9 2 Washer Steel Property class 8.8 acc. to EN ISO 7093 Zinc plated (5 pm)
3 Distance sleeve Medium Carbon Steel Zinc plated (5 pm)
4 Compression ring Plastic (HDPE) -
cjo: ‘ 5 Expansion sleeve Medium Carbon Steel Zinc plated (5 pm)
%’ w 6 Cone nut Medium Carbon Steel Zinc plated (5 pm)
] [} 7 Retainer nut Plastic (HDPE) -
= O
h g INSTALLATION INSTRUCTIONS
S -
- - ./
j> —
3
= —
S 7 =)
/
IR /< V., 4 Py Y
;.&’f‘/grbi b ;\'r;
A A = : A =
'-"I'DV‘/DV"" T b
"A_..V‘v\.v..vvv\.;f. A . ..'IV\.‘-A.
A'}. A‘.\/-QA‘,A'A o 44?}
"..IPVI"'..'PV A s P'
AR AP SRR S P SRy V. A

PO 2 U S L Sy AR N

1. Using the proper drill 2. Remove dust and debris from 3. Drive the anchor into the hole 4. Tighten the anchor with a

bit size, drill a hole into
the base material to the
required depth.

the hole during drilling (e.g.
dust extractor, hollow bit) or
following drilling (e.g. suction,

through the fixture at least
to the minimum required
embedment depth.

torque wrench by applying
the required installation
torque Tinst.

forced air) to extract loose
particles created by drilling.

Hex Head Compression Ring Cone Nut

Washer Distance Sleeve Expansion Sleeve Retainer Nut

YA3H — LYM3Q 2102 SHOHONY TYIINVYHOIN —3aIN9D TYOINHOIL
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INSTALLATION INFORMATION

INSTALLATION INFORMATION a
INSTALLATION DATA o
PB-PRO =
Description Notation Unit (&)
M16 M20 z
' mm 24 28
Anchor diameter d (in (0.94) (1.10) <
. mm 10.0 12.5 ™ |
Head Height (in) (0.39) (0.49) g
) mm 50 60 [ © ]
Washer Outter Diameter (in) (1.97) (236) E
. mm 16 20
Internal bolt diameter (i) (0.63) (0.79) g
. L MPa 640 640
f
Minimum Specified Yield Strength y (ksi) (92.8) (92.8) 5
. o , MPa 800 800 (11
f
Minimum Specified Ultimate Steel Strength uta (ks) (116) (116) E
. e ! mm 24 28
Nominal drill bit diameter ot i) (0.94) (1.10
. - mm 26 31
Diameter of hole clearance in fixture On (in) (1.02) (1.22) s S
N . mm 128 160 ~ S
Minimum Nominal Embedment Depth hnom (in) (5.04) (6.30) o é’
Effective embedment depth h s o e m S
P e (in) (3.94) 4.92) Q. 3
I —
. mm 155 180 98}
Minimum hole depth Po (in) (6.10) (7.09) m ‘%’
Minimum member thickness N ! 200 o m g
min (in) (7.87) 9.89) S
D
- . ) mm 130 140 T
Minimum spacing Smin (in) (5.12) (5.51)
. . ) mm 240 300
Corresponding edge distance at Smin forc > (in) (9.45) (11.81) |
- . _ mm 140 140
Minimum edge distance Crmin (in) (5.51) (5.51)
. . , mm 230 300
Corresponding spacing at Cmin fors> (in) (9.06) (11.81)
- . Nm 130 200
Installation torque Tinst (ft-In) (96) (148)
Torque wrench socket size - mm 24 28
-
B
A
<
v
7;[15! /
<
v
v

< Jength———»
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PERFORMANCE DATA
Ultimate Load Capacities for PB-PRO in Normal-Weight Concrete'?
. Minimum Minimum Concrete Compressive Strength
Nominal Nominal
Anchor Embed. 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
D|an(}eter Depth Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
mm mm Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
&y (kN) (kN) (kN) (k) (kN) (kN) (kN) (k) (kN) (kN)
M16 128 9,135 16,505 10,005 18,080 11,555 20,880 14,145 24,600 16,337 24,600
(5.04) (40.9 (74.0) (44.8) (81.0) (651.8) (93.6) (63.4) (110.3) (73.2) (110.3)
M20 160 11,515 21,780 12,615 23,860 14,565 27,555 17,840 31,280 20,600 31,280
(6.30) (51.6) 97.6) (56.5) (106.9) (65.3) (123.5) (80.0) (140.2) 92.3) (140.2)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary
depending upon the application such as life safety or overhead.

Allowable Load Capacities for PB-PRO in Normal-Weight Concrete'**

ol [ o[- SUYOHONY TVIINVHIIW

. Minimum Minimum Concrete Compressive Strength
LEulbsl Nominal 1 q 1 q N
T Anchor Embed. 2,500 psi 3,000 psi 4,000 psi 6,000 psi 8,000 psi
82 I]|ar:eter Depth Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
2 ool | oo | o | G | ow | Gw | G | dw | o | o | o
)
'5_ M16 128 2,285 4125 2,500 4,520 2,890 5,220 3,535 6,150 4,085 6,150
(5.04) (10.2) (18.5) (11.2) (20.3) (13.0) (23.4) (15.8) (27.6) (18.3) (27.6)
% 20 160 2,880 5,445 3,155 5,965 3,640 6,890 4,460 7,820 5,150 7,820
R (6.30) (12.9) (24.4) (14.7) (26.7) (16.3) (30.9 (20.0) (35.1) (23.1) (35.1)
;Z 1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
=] life safety or overhead.
% 2. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
Q 3. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
Spacing Reduction Factors - Tension (Fys Edge Distance Reduction Factors - Tension (Fyc)
Nominal Anchor Size M16 M20 Nominal Anchor Size M16 M20
Minimum Spacing S (mm) 130 140 Minimum Edge Distance cnin (mm) 140 140
Nominal Embedment hnon (mm) 128 160 Nominal Embedment hnon (mm) 128 160
130 0.84 - 140 0.58 -
£ 140 0.85 0.80 _ 150 0.63 0.50
=) 150 0.87 0.81 E 160 0.67 0.53
§ 175 0.91 0.84 E 175 0.73 0.58
2 200 0.95 0.87 é 200 0.83 0.67
2 225 0.9 0.90 s 225 0.94 0.75
g_ 250 1.00 0.94 § 250 1.00 0.83
@ 275 1.00 0.97 275 1.00 0.92
300 1.00 1.00 300 1.00 1.00
Spacing Reduction Factors - Shear (Fs) Edge Distance Reduction Factors - Shear (Fyc)
Nominal Anchor Size M16 M20 Nominal Anchor Size M16 M20
Minimum Spacing s~ (mm) 130 140 Minimum Edge Distance cnn (mm) 140 140
Nominal Embedment hwon (mm) 128 160 Nominal Embedment hon (mm) 128 160
g 130 0.86 - 140 0.47 0.37
§ 140 0.87 0.84 150 0.50 0.40
é 150 0.88 0.85 160 0.53 0.43
; E 175 0.90 0.87 T 175 0.58 0.47
g E 200 0.92 0.88 £ 200 0.67 0.53
§ § 225 0.94 0.90 g 225 0.75 0.60
é i 250 0.96 0.92 2 250 0.83 0.67
=] 5 275 0.98 0.93 2 275 0.92 0.73
é ,§- 300 1.00 0.95 & 300 1.00 0.80
S 325 1.00 0.97 325 1.00 0.87
:% 350 1.00 0.98 350 1.00 0.93
":' 375 1.00 1.00 375 1.00 1.00
5
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ORDERING INFORMATION Igh
Carbon Steel Hex Head PB-PR0 (o]
Cat No. Size (Diameter x Length) Drill Dia Length* Std Box Std Ctn :
PFM1220650 PB-PRO 24-M16 x 148mm 24mm 148mm 5 20 o4
PFM1220700 PB-PRO 24-M16 x 178mm 24mm 178mm 5 20 z
PFM1220750 PB-PRO 28-M20 x 170mm 28mm 170mm 5 15 <
PFM1220800 PB-PRO 28-M20 x 190mm 28mm 190mm 5 10 - |
PFM1220850 PB-PRO 28-M20 x 220mm 28mm 220mm 5 10 <
*Length measured from underneath the washer to the end of the anchor. !
PB-PRO ACCESSORIES <
Metric Drill Bits 5
SDS-MAX Carhbide Drill Bits - 4 Cutter |
Cat No. Size Drill Dia Length ‘I'_se‘l’fg':}f Std. Tube E
PPA1330220 M24x340x200 24mm 340mm 200mm 1
PPA1330290 M28x380x250 28mm 380mm 250mm 1

Installation Accessories
Cat. No. Description Box Qty

08280 Hand pump / dust blower 1

PB-PRO™

HeavyDutySleeveAnchor

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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g GENERAL INFORMATION SECTION CONTENTS
m General Information.................. 202
g PﬂWER-BOLT®+ Material Specifications................ 203
> Heavy Duty Sleeve Anchor Installation Instructions............... 203
z PRODUCT DESCRIPTION Installation Specifications........... 204
b~ Reference Performance Data .....205
g The Power-Bolt+ anchor is a torque controlled, heavy duty sleeve style anchor which is designed Allowable Stress Design (ASD)
- for consistent performance in cracked and uncracked concrete. Suitable base materials include Design Criteria..............c...cooo....... 206
normal-weight concrete and sand-lightweight concrete. The anchor is manufactured with a zinc Strength Design Information ......207
> plated carbon steel bolt, sleeve, cone and expansion clip. The Power-Bolt+ has a low profile Strength Design
z finished hex head. Performance Data........................ 210
g Ordering Information................... 211
o GENERAL APPLICATIONS AND USES ’
= e Structural connections, i.e., beam and column anchorage e : *_l_ ;":3
0 o Safety-related attachments and tension zone applications -y
e |nterior applications / low level corrosion environment POWER-BOLT+ ASSEMBLY

e Heavy duty applications

HEAD STYLES

Je
£3
=)
5 ﬁ + Consistent performance in high and low strength concrete e Finished Hex Head
% a + Nominal drill bit size is the same as the anchor diameter ANCHOR MATERIALS
S & + Anchor can be installed through standard fixture holes * Zinc plated carbon steel bolt,
> o + Length ID code and identifying marking stamped on head of each anchor stfher' Cm' Zlmﬁ anld et>i<pan3|on
S = . . . . . clip; assemble a plastic
= + Anchor design allows for follow-up expansion after setting under tensile loading compression ring and retainer nut
Q
E + High shear load capacity ANCHOR SIZE RANGE (TYP.)

APPROVALS AND LISTINGS e 1/4" diameter through 3/4" diameter

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3260 for cracked and uncracked SUITABLE BASE MATERIALS
concrete - 1/2", 5/8" and 3/4" diameters e Normal-weight concrete
* Code compliant with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC * Sand-lightweight concrete

e Tested in accordance with ACI 355.2 and ICC-ES AC193 (including ASTM E 488) for use in
structural concrete under the design provisions of ACl 318-14 Chapter 17 or ACI 318-11/08
(Appendix D)

e Evaluated and qualified by an accredited independent testing laboratory for recognition in cracked
and uncracked concrete including seismic and wind loading (Category 1 anchors):
1/2",5/8" and 3/4" diameters

CODE LISTED

GUIDE SPECIFICATIONS ICC-ES ESR-3260

CSI Divisions: 03 16 00 - Concrete Anchoring and 05 05 19 - Post-Installed Concrete Anchors
Expansion anchors shall be Power-Bolt+ as supplied by DeEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS
Anchor component Specification
Bolt Medium carbon steel (Grade 8 equivalent)
Washer Conforms to ASTM F844
Cone AISI C1035-C1040

Expansion Clip

AISI C1045-C1050

Metal Sleeve

Medium carbon steel tubing (seamless)

Compression Ring & Retainer Nut

Engineered plastic

Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).

Plating Minimum plating requirements for Mild Service Condition.
INSTALLATION INSTRUCTIONS
Installation Instructions for Power-Bolt+ Anchor
Step 1 lwl Step 2 Step 3 Step 4
Using the proper — Remove dust and Drive anchor Tighten the
drill bit size, drill a debris from the hole through the fixture anchor with a
hole into the base during drilling (e.g. dust into the hole. Be torque wrench s
material to the extractor, hollow bit) or sure the anchor by applying =+ _8
| required depth. following drilling (€.9. is driven to the the required & C:)
*| The tolerances of suction, forced air) to minimum required .| installation <<
*| the drill bit used extract loose particles embedment depth, torque, Tinst. .I »
should meet the created by drilling.. Pinom . ° D
requirements of Ensure the cone is snug D
.| ANSI Standard .| and uniformly under the m (93]
B212.15. expansion wedge (clip) >
with the clip fingers m >
overlapping the anchor m Q
cone, prior to installation >
using the retention nut g P
(see photo below). ° T
Head Marking Power-Bolt+ Anchor Assembly
Legend Compression Ring Cone

‘PB+" Symbol = Power-Bolt+ Strength Design Compliant
(see ordering information)

Letter Code = Length Identification Mark ———— !.'
e T | ‘_|-""\-

[ )

N

Retention Nut

Washer Sleeve Expansion
Wedge (Clip)

Length Identification
Mark A B (H D E F G H | J K L M N 0 P Q R
From 1-12" 2" | 212" 3" |3-1/2"| 4" |4-1/2"| 5" |5-1/2"| 6" [e-12"| 7 |7-1/2"| 8" |8-1/2"| 9" [9-1/2"| 10"
Up to
but not 2" |22t 3" | 3-1/2v) 4 |42t 5 |51 6" |e-1/2t) 7t o712t 8 |8-12"| 9" [9-1/2"| 10" 11"
including
Length identification mark indicates overall length of anchor.

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=
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g INSTALLATION SPECIFICATIONS
m
(o)
- =
> Power-Bolt+ Anchor Installation Specifications
z Nominal Anchor Diameter (in.)
- Anchor Property/Setting Information Notation Units
[ o 1/4 3/8 1/2 5/8 3/4
> I in. 0.250 0.375 0.500 0.625 0.750
= Anchor outside diameter d (mm) (6.4) 9.5) 12.7) (15.9) (19.1)
. in. #8 1/4 3/8 7116 9/16
; Internal Bolt Diameter (UNC) mm) i 6.4) ©5) (11.1) (14.3)
. b ) in. 1/4 3/8 1/2 5/8 3/4
g Nominal drill bit diameter Coit (mm) ANSI ANS| ANS| ANS| ANS|
- . o in. 5/16 7116 9/16 11/16 13/16
o Minimum diameter of hole clearance in fixture o (mm) ® (1) (14) (17) 1)
- : in. 1-1/4 1-5/8 2-1/2 2-3/4 3
a Minimum nominal embedment depth Pinom (mm) (32) @1) (64) 70) 76.2)
- in. 1-1/2 1-7/8 3 3-1/4 3-5/8
Minimum hole depth ho (mm) (38) 48) (76) 83) @)
- . ) in. 3-1/2 4-1/2 5 6-1/2 7
% o Minimum member thickness Aimin () @9) (114 (127) (169 (178)
o . . , in 1-3/4 2-3/4 3-1/4 4-1/2 6
“é E Minimum edge distance Cmin (mm) (44) 70) 83) (114) (152)
S . - in. 2 3-1/2 4-1/2 6 6
a g Minimum spacing distance Smin (mm) (51) ©9) (114) (152) (159)
D ' : ft.-Ibf. 4 20 40 60 110
% fu Installation torque Tinst (N-m) ) @7 (54) @®1) (149)
® Torque wrench/socket size - in. 3/8 12 5/8 3/4 15/16
O
= ' in. 1/8 13/64 9/32 5/16 3/8
o
8 - Bolt Head Height mm) ® 6) % ® (10)
< ‘é
== Power-Bolt+ Anchor Detail
dn 42 (774, Y /)
1% o.rd V22 A
> v AR
b, R
4<1..~'A RN
) v v e
v v Bnom
> - d ho
dpit D] -
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2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.

REFERENCE PERFORMANGE DATA lgh
Ultimate Load Capacities for Power-Bolt+ in Normal-Weight Concrete'? (o)
Nominal Minimum Minimum Concrete Compressive Strength :
D‘i\:nc:le‘l';r E&:ﬁ:‘ f'c = 2,500 psi (17.3 MPa) | f'c = 3,000 psi (20.7 MPa) | f'c = 4,000 psi (27.6 MPa) | f'c = 6,000 psi (41.4 MPa) | f'c = 8,000 psi (55.2 MPa) 3
d in. (mm) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. o Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) z
1-1/4 1,245 1,670 1,260 1,670 1,290 1,670 1,345 1,670 1,397 1,670 <
1/4 (32) (5.5) (7.4) (5.6) (7.4) (5.7) (7.4) (6.0) (7.4) 6.2 (7.4) ol
1-3/4 1,740 1,670 1,905 1,670 1,945 1,670 1,945 1,670 1,945 1,670
@4 ) 7.4 85) (74 8.7) (74 87) 74 87) ) g
1-5/8 1,420 2,420 1,555 2,460 1,795 2,460 2,105 2,470 2,430 2,810 9
41 6.3 (10.8) 6.9 (10.9) (8.0) (10.9) 9.4 (11.0) (10.8) (12.5) —
/8 2 2,740 3,990 3,000 3,990 3,465 3,990 4,140 3,990 4,425 3,990 z
(51) (12.2) (17.7) (13.3 (17.7) (15.4) (17.7) (18.4) (17.7) (19.7) (17.7) <
2-3/4 4,130 3,990 4,425 3,990 4,425 3,990 4,425 3,990 4,425 3,990 :
(70) (18.4) (17.7) (19.7) (17.7) (19.7) (17.7) (19.7) (17.7) (19.7) (17.7) (3]
2-1/2 3,880 7,420 4,250 8,030 4,905 8,030 5,150 8,030 5,518 8,030 17
(64) (17.3) (33.0) (18.9) (35.7) (21.8) (35.7) (22.9) (35.7) (24.5) (35.7)
12 3 5,190 8,030 5,685 8,030 6,560 8,030 7,985 8,030 9,065 8,030 E
(76) (23.1) (35.7) (25.3) (35.7) (29.2) (35.7) (35.5) (35.7) (40.3) (35.7)
3-1/4 7,120 8,030 7,660 8,030 8,645 8,030 9,400 8,030 10,835 8,030
(83) (31.7) (35.7) (34.1) (35.7) (38.5) (35.7) (41.8) (35.7) (48.2) (35.7)
2-3/4 4,745 9,975 5,195 10,930 6,000 12,620 6,845 13,155 7,200 13,155 o= 6
(70) (21.1) (44.4) (23.1) (48.6) (26.7) (56.1) (30.4) (58.5) (32.0) (58.5) -8
5/8 3-1/2 6,995 9,975 7,660 10,930 8,845 12,620 11,325 13,155 12,900 13,155 & <
(89) (31.1) (44.4) (34.1) (48.6) (39.3) (56.1) (50.4) (58.5) (57.4) (58.5) d <q§
3-3/4 8,710 12,015 9,545 14,320 11,020 16,535 12,820 18,250 14,800 18,250 ° q>_)
(95) (38.7) (53.4) (42.5) (63.7) (49.0) (73.6) (57.0) (81.2) (65.8) (81.2) D
3 5,655 10,950 6,195 11,995 7,155 13,850 8,385 18,510 9,685 21,370 m (2
(76) (25.2) (48.7) (27.6) (53.4) (31.8) (61.6) (37.3) (82.3) (43.1) (95.1) i .§~
3/4 4-3/8 10,870 18,635 11,910 20,415 13,750 23,575 14,705 23,575 16,975 23,575 m aQ
(111) (48.4) (82.9) (53.0) (90.8) 61.2) (104.9) (65.4) (104.9) (75.5) (104.9) m >,
7 18,145 24,290 19,880 24,290 22,955 24,290 28,445 24,290 29,863 24,290 g c>c
(178) (80.7) (108.0) (88.4) (108.0) (102.1) (108.0) (126.5) (108.0) (132.8) (108.0) %
1. The tabulated load values are applicable to single anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified °
minimum at the time of installation. Q
2. Ultimate load capacities must reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
Allowable Load Capacities for Power-Bolt+ in Normal-Weight Concrete'>*
Nominal Minimum Minimum Concrete Compressive Strength
D‘I‘:I:Ig;r EI']';:%“" f'c = 2,500 psi (17.3 MPa) | f'c = 3,000 psi (20.7 MPa) | f'c = 4,000 psi (27.6 MPa) | f'c = 6,000 psi (41.4 MPa) | f'c = 8,000 psi (55.2 MPa)
d in. (mm) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. hron Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN) Ibs. (kN)
1-1/4 310 420 315 420 325 420 335 420 350 420
174 (32) (1.4) (1.9 (1.4 (1.9 (1.4) (1.9 (1.5 (1.9 (1.6) (1.9)
1-3/4 435 420 475 420 485 420 485 420 485 420
(44) (1.9 (1.9 21) (1.9 (2:2) (1.9 22 (1.9 (22) (1.9)
1-5/8 355 605 390 615 450 615 525 620 610 705
(41) (1.6) (2.7) (1.7) (2.7) (2.0) (2.7) (2.3 (2.8) (2.7) (3.1)
/8 2 685 1,000 750 1,000 865 1,000 1,035 1,000 1,105 1,000
(51) 8.0 4.4 (83 4.4 (3.8) (4.4 (4.6) (4.4 (4.9) (4.4)
2-3/4 1,035 1,000 1,105 1,000 1,105 1,000 1,105 1,000 1,105 1,000
(7Q) (4.6) 4.4 (4.9) (4.4 4.9) 4.4) (4.9) 4.4 (4.9) (4.4)
2-1/2 970 1,855 1,065 2,010 1,225 2,010 1,290 2,010 1,380 2,010
(64) 4.3 (8.3) 4.7) (8.9 (5.4) 8.9 (5.7) (8.9) 6.1) 8.9
12 3 1,300 2,010 1,420 2,010 1,640 2,010 1,995 2,010 2,265 2,010
(76) (5.8) (8.9 (6.3) (8.9 (7.3 8.9 (8.9 (8.9) (10.1) 8.9
3-1/4 1,780 2,010 1,915 2,010 2,160 2,010 2,350 2,010 2,710 2,010 ©
(83) (7.9) (8.9 (8.5) (8.9 (9.6) 8.9 (10.5) (8.9) (12.1) 8.9 z
2-3/4 1,185 2,495 1,300 2,735 1,500 3,155 1,710 3,290 1,800 3,290 ,_‘
(70) (5.3) (11.1) (5.8) (12.2) 6.7) (14.0) (7.6) (14.6) (8.0) (14.6) §
5/8 3-172 1,750 2,495 1,915 2,735 2,210 3,155 2,830 3,290 3,225 3,290 é
(89) (7.8) (11.1) (8.5) (12.2) 9.8 (14.0) (12.6) (14.6) (14.3) (14.6) ]
3-3/4 2,180 3,005 2,385 3,580 2,755 4135 3,205 4,565 3,700 4,565 g
(95) 9.7) (13.4) (10.6) (15.9) (12.3) (18.4) (14.3) (20.3) (16.5) (20.3) é
3 1,415 2,740 1,550 3,000 1,790 3,465 2,095 4,630 2,420 5,345 :2(’
(76) 6.3) (12.2) (6.9) (13.3 (8.0 (15.4) 9.3 (20.6) (10.8) (23.8) 2
34 4-3/8 2,720 4,660 2,980 5,105 3,440 5,895 3,675 5,895 4,245 5,895 E
(111) (12.1) (20.7) (13.3) (22.7) (15.3) (26.2) (16.3) (26.2) (18.9) (26.2) 3
7 4,535 6,075 4,970 6,075 5,740 6,075 7,110 6,075 7,465 6,075 <
(178) (20.2) (27.0) (22.1) (27.0) (25.5) (27.0) (31.6) (27.0) (33.2) (27.0) §
1. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the applications, such as life ;
safety or overhead. 2
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g ALLOWABLE STRESS DESIGN (ASD) DESIGN CRITERIA
m
l=!
>
E Spacing Reduction Factors - Tension (Fys) Edge Distance Reduction Factors - Tension (Fc)
(¢ Diameter (in) 1/4 3/8 12 5/8 3/4 Diameter (in) 1/a 3/8 12 5/8 3/4
E Nominal Embedment hrom (in) 1-1/4 2 2-1/2 | 2-3/4 3 Nominal Embedment hron (in) 1-1/4 2 2-1/2 2-3/4 3
Minimum Spacing snin (in) 2 3-1/2 | 4-1/2 6 5 Minimum Edge Distance cx (in) 1-3/4 2-3/4 3-1/4 4-1/2 6
> 2 0.78 - - - - 1-3/4 0.39 -
= 2-1/2 0.82 - - - - 2 0.4 -
0 3 087 | - - : : 212 | 056 | -
= 3-1/2 091 | 0.80 - - - 3 0.67 | 0.46 -
o 4 0.96 | 0.83 - - - — 3-1/4 0.72 | 050 | 0.41
a _ 4-1/2 1.00 | 086 | 0.83 - {:’i 3-1/2 0.78 | 054 | 044
.g 5 100 | 089 | 0.85 - 0.77 5:— 4 0.89 | 062 | 050 -
= 5-1/2 100 | 092 | 088 - 0.79 g 4-1/2 100 | 069 | 056 | 075
S g 6 1.00 [ 095 | 091 | 085 | 081 2 5 100 | 077 | 063 | 083
8 o g 6-1/2 100 | 098 | 093 | 087 | 083 & 5-1/2 100 | 085 | 069 | 092 -
< Q E 7 1.00 | 1.00 | 096 | 090 | 085 “ 6 100 | 092 | 075 | 1.00 | 0.75
E E g 7-1/2 1.00 | 1.00 | 098 | 092 | 087 6-1/2 100 | 1.00 | 081 [ 1.00 | 0.81
?f) l'l'l @ 8 100 | 1.00 | 1.00 | 095 | 0.89 7 100 | 1.00 | 088 | 1.00 | 088
@ .3 8-1/2 1.00 | 1.00 | 1.00 | 097 | 092 7-1/2 1.00 | 1.00 | 094 | 1.00 | 094
s (0] 9 1,00 | 1.00 | 1.00 | 1.00 | 094 8 1.00 | 1.00 | 1.00 [ 1.00 | 1.00
> o 9-1/2 1.00 | 1.00 | 1.00 | 1.00 | 096
S = 10 1.00 | 1.00 | 1.00 | 1.00 | 098
(S] 3 10-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
+ Spacing Reduction Factors - Shear (Fis) Edge Distance Reduction Factors - Shear (Fc)
Diameter (in) 14 3/8 12 5/8 3/4 Diameter (in) 14 3/8 12 5/8 3/4
Nominal Embedment hron (in) 1-1/4 2 2-1/2 | 2-3/4 3 Nominal Embedment h-on (in) 1-1/4 2 2-1/2 2-3/4 3
Minimum Spacing sni (in) 2 3-1/2 | 4-1/2 6 5 Minimum Edge Distance cni (in) 1-3/4 2-3/4 3-1/4 4-1/2 6
2 0.86 - - - - 1-3/4 0.39 - - -
2-1/2 | 089 - - - - 2 0.44 - - -
3 0.92 - - - - 2-1/2 0.56 - - -
312 | 094 | 0.88 - - - 3 067 | 044 - -
4 097 | 090 - 3-1/4 072 | 048 | 041 -
_ 4-1/2 1.00 | 091 | 089 - 3-1/2 078 | 052 | 044 -
-§ 5 1.00 | 093 | 091 - 0.84 4 089 | 059 | 051 -
£ 5-1/2 1.00 | 095 | 0.93 - 0.86 7 4-1/2 100 | 067 | 057 | 050
g 6 1.00 | 097 | 094 | 089 | 087 E 5 100 | 074 | 063 | 056
g 6-1/2 100 | 099 | 096 | 091 | 088 g 5-1/2 100 | 081 | 070 | 0.61 -
P 7 1.00 | 1.00 | 097 | 093 | 0.90 g 6 100 | 089 | 076 | 067 | 057
::;, 7-1/2 1.00 | 1.00 | 099 | 094 | 091 ‘?; 6-1/2 100 | 096 | 083 | 072 | 062
8 1.00 | 1.00 | 1.00 | 096 | 093 = 7 100 | 1.00 | 089 | 078 | 067
8-1/2 1.00 | 1.00 | 1.00 | 098 | 0.94 7-1/2 100 | 1.00 | 095 | 083 | 0.71
9 1.00 | 1.00 | 1.00 | 1.00 | 096 8 1.00 | 1.00 [ 100 | 089 | 076
9-1/2 1.00 | 1.00 | 1.00 | 1.00 | 097 8-1/2 100 | 1.00 [ 1.00 | 094 | 081
10 1.00 | 1.00 | 1.00 | 1.00 | 099 9 1.00 | 100 [ 100 | 100 | 086
1012 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 9-1/2 1.00 | 1.00 [ 100 | 100 | 090

10 1.00 1.00 1.00 1.00 0.95
10-1/2 1.00 1.00 1.00 1.00 1.00
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STRENGTH DESIGN INFORMATION a
CODE LISTED o
. o ICC-ES ESR-3260 ==
Power-Bolt+ Anchor Installation Specifications'’ (¥
Norminal Anchor Diameter (in.) 4
Anchor Property/Setting Information Notation Units s b e <
Anchor outside diameter a (rinnrh) %207()) %2295)’ %58 E
Internal bolt diameter (UNC) - (rir1nﬁ1) (S/ % (1/11 % (?Q g) @)
Minimum diameter of d in. 9/16 11/16 13/16 z
hole clearance in fixture " (mm) (14.3) (17.5) (21.6) <
. I ) . 1/2 5/8 3/4
Nominal drill bit diameter it in. ANSI ANSI ANSI :
Minimum nominal h in. 3-1/4 3-3/4 4-3/8 =
embedment depth nom (mm) (83) (95) 111 E
Effective embedment het (rinnrh) 2(657/)8 (736) 3(819/)2
- in. 3-3/4 4-1/4 5
Minimum hole depth Pinole mm) (95) (108) (127) .
- o
Minimum member thickness ™ (rlnnrﬁ) (127) %ég (1;8) i ‘§
i , , <<
Minimum overall anchor length? Lanch (r{]nm) 3(819/)2 i 612) % ;éz)l ﬂ <1>>
()
Minimum edge distance Cri in. 3174 4-1/2 6 8 ° 2
g e (mm) (83) (114) (152 (203) ni g
- R ) in. 4-1/2 6 6 5
Minimum spacing distance Smin mm) (114) (152) (152) (127) E S
Critical edge distance Cac in. 8 6 8 g %
(mm) (203) (152) (203) %
) . ft.-Ibf. 40 60 110
Installation torque Tinst (N-m) (54) @®1) (149) E
. in. 9/32 5/16 3/8
Bolt Head Height - mm) 7.9) 7.9 9.6)
Torque wrench/socket size - in. 5/8 3/4 15/16
For SI:1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACl 318-11 Appendix D.
2. The listed minimum overall anchor length is based on anchor sizes available at the time of publication compared with the requirements for the minimum nominal embedment depth and
fixture attachment.

Power-Bolt+ Anchor Detail

(R et 0.2
> v LV 4
N BRI
9 : (43
v v hef
v v h,
Canch o
> b Nhole
dyit D] -

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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g Tension Design information for Power-Bolt+ Anchor in Concrete CODE LISTED
m (for use with load combinations taken form ACI 318-14, |CC-ES ESR-3260
g Section 5.3 or ACI 318-11, Section 9.2)'*
Nominal Anchor Diameter
> Design Characteristic Notation | Units
z 1/2 5/8 3/4
z Anchor category 120r3 - 1 1 1
. in. 3-1/4 3-3/4 4-3/8
E Nominal embedment depth Pinom (mm) ©3) (95) (111)
> STEEL STRENGTH IN TENSION*
- P ksi 130 130 130
z Minimum specified yield strength fy (N/mim?) (896) (896) (896)
0N s 150 150 150
int ifi, 1 1 8
: Minimum specified ultimate tensile strength futa (N/mim?) (1,034 (1,034 (1,034
. ; in? 0.0775 0.1063 0.1820
g Effective tensile stress area (threads) Ase,n (mm?) (50) 68.6) (117.4)
; : Ib 9,685 13,285 27,300
(7] Steel strength in tension Nsa «N) (43.1) (59.1) (121.4)
Reduction factor for steel strength® ¢ - 0.75 0.65
% ‘ CONCRETE BREAKOUT STRENGTH IN TENSION’

SO . in. 2625 3,000 3.500
S E Effective embedment Net (mm) ©7) (76) ©9)
= . 27 27 24

< m Effectiveness factor for uncracked concrete Kuer - (11.3) (11.3) (10.0
% |: Effectiveness factor for cracked concrete Ker - 17 17 17
S w (7.1) (1) (1)
% ° Modification factor for cracked and uncracked concrete® Yen - 1.0 1.0 1.0
Q -

S N . in. 8 6 8

s} 3 Critical edge distance (uncracked concrete) Cac (mm) (203) (152) (203)

= Reduction factor for concrete breakout strength* ¢ - 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION (NON-SEISMIC APPLICATIONS)’
Characteristic pullout strength, uncracked concrete (2,500 psi) Np,uncr (&?\‘) Not Applicable® Not Applicable® Not Applicable®
Characteristic pullout strength, cracked concrete (2,500 psi) Np.cr (&?\‘) Not Applicable® Not Applicable® Not Applicable®
Reduction factor for pullout strength ¢ - 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS’
Characteristic pullout strength, seismic (2,500 psi) Np.eq (&?\‘) Not Applicable® Not Applicable® Not Applicable®
Reduction factor for pullout strength (/) - 0.65 (Condition B)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACl 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with the manufacturer’s published installation instructions.

3. The tabulated value of ¢ for steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for steel strength must be determined in accordance with ACI 318-11 D.4.3. The anchors are ductile steel
elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable, except for the 3/4-inch-diameter, which is considered a brittle steel element for the purposes of design.

4. The tabulated value of ¢ for concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as
applicable, are used and the requirements of ACl 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3,, as applicable, for Condition A are satisfied, the
appropriate value of ¢for concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢for concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4.

5. For all design cases use Won =1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) must be used.

6. Pullout strength does not control design.

7. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of N affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACI 318.

. In‘accordance with ACl 318-14 17.4.1.2 and Eq. 17.4.1.2 or ACI 318-11 D.5.1.2 and Eq. D-2, as applicable, the nominal steel strength in tension is calculated using a limited value of
futa Of 125 ksi.

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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STRENGTH DESIGN INFORMATION

Mean Axial Stiffness Values, j3, for Power-Bolt+ Anchors in Normal-Weight Goncrete'

Nominal Anchor Diameter
Concrete State Units
1/2 inch 5/8 inch 3/4 inch

10° Ibf/in. 366 871 256
Uncracked concrete (kN/mm) 63 (150) (44)

10° Ibf/in. 64 94 27
Cracked concrete (kN/mm) {1 (16) 6)
1. Mean values shown; actual stiffness varies considerably depending on concrete strength, loading and geometry of application.

Shear Design information for Power-Bolt+ Anchor in Concrete
(For use with load combinations taken from ACI 318-14,
Section 5.3 or ACI 318-11, Section 9.2 )'*

CODE LISTED
ICC-ES ESR-3260

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Nominal Anchor Diameter
Design Characteristic Notation Units
1/2 5/8 3/4
Anchor category 1,20r3 - 1 1 1
) in. 3-1/4 3-3/4 4-3/8
Nominal embedment depth Pinom (mm) ®3) (95) (111)
STEEL STRENGTH IN SHEAR
- e ksi 130 130 130 5
Minimum specified yield strength fy (N/mm?) (896) (896) (896) g _8
- . . ksi 150 150 150 & S
Minimum specified ultimate strength futa (N/mm?) (1,034) (1,034) (1,034) l <ql:)
; in? 0.1069 0.1452 0.2410 q>_)
Effective shear stress area Asey (mm?) (69.0) 93.7) (153) ° %
’ b 6,005 13,415 14,820 |I
Steel strength in shear® Vsa ) ©6.7) (59.7) 65.9) m §~
Reduction factor for steel strength® 1) - 0.65 0.60 u. a
S
CONCRETE BREAKOUT STRENGTH IN SHEAR' g %
. in 1.00 1.25 1.50 T
Load bearing length of anchor e (mm) (25) (32) 57) °
: . in 0.500 0.625 0.750 '
Nominal anchor diameter da (mm) (12.7) (15.9) (19.1)
Reduction factor for concrete breakout* 1) - 0.70 (Condition B)
PRYOUT STRENGTH IN SHEAR'
Coefficient for pryout strength )
(1.0 for het < 2.5in., 2.0 for het = 2.5 n) ke 2.0 2.0 20
; in 2.625 3.000 3.500
Effective embedment Net (mm) (68) (76) 89)
Reduction factor for pryout strength® ¢ - 0.70 (Condition B)
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS
. P Ib 4,565 7,425 14,820
8 ) ) )
Steel strength in shear, seismic Vsa, eq (KN) (20.3) (33.0 (65.9)
Reduction factor for steel strength in shear for seismic® ¢ - 0.65 0.60
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.
2. Installation must comply with the manufacturer’s published installation instructions.
3. The tabulated value of ¢f0r steel strength applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for steel strength must be determined in accordance with ACI 318-11 D.4.3. The anchors are ductile steel o
elements as defined in ACI 318-14 2.3 or ACI 318-11 D.1, as applicable, except for the 3/4-inch-diameter which is considered a brittle steel element for the purposes of design. g
4. The tabulated value of ¢f0r concrete breakout strength applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as !
applicable, are used and the requirements of ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for Condition B are satisfied. If the load combinations of Section 1605.2 of the IBC, ACI =
318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used and the requirements of ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as applicable, for Condition A are satisfied, the g
appropriate value of ¢f0r concrete breakout strength must be determined in accordance with ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 ~
Appendix C are used, the appropriate value of ¢ for concrete breakout strength must be determined in accordance with ACI 318-11 D.4.4. g
5. The tabulated value of for pryout strength applies if the load combinations of Section 1605.2 of the IBC, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used. If the load 2]
combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢for pryout strength must be determined in accordance with ACl 318-11 D.4.4, for condition B. %
6. Tabulated values for steel strength in shear must be used for design. The tabulated values for the shear stress area are listed conservatively and the results for the steel strength will be more %
conservative when using ACl 318-14 Eq. 17.5.1.2b or ACI 318-11 Eq. D-29, as applicable. S
T . . . =
7. Anchors are permitted to be used in lightweight concrete provided the modification factor A= equal to 0.8 is applied to all values of N affecting Nn and Va. A shall be determined in g
accordance with the corresponding version of ACI 318. <
8. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6. uQ‘J
3
g
=
]
=
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STRENGTH DESIGN PERFORMANCE DATA

Factored design strength @Nn and @Vn ooy
Calculated in accordance with ACl 318-14 Chapter 17 £ hé
Tested to the International Building Code

Tension and Shear Design Strengths for Power-Bolt+ in Cracked Goncrete'>**°

S
m
A
-
>
=
a
>
F
>
=
o
- -
o
e
(]

Minimum Concrete Compressive Strength
':“:"::"il';*:' 'I'E‘:nmbL“:' fc = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
syl S Dhn Dn Dhin n Din D Dhn Dn hin n
" " Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
12 3-1/4 2,350 2,905 2,575 3,185 2,970 3,675 3,640 3,905 4,205 3,905
5/8 3-3/4 2,870 2,780 3,145 3,045 3,630 1B 4,450 4,305 5,130 4,970
3/4 4-3/8 3,620 4,210 3,965 4,615 4,575 5,330 5,605 6,525 6,470 7,535
[ - Concrete Breakout Strength Controls Il - Steel Strength Controls
Bl
é‘% 8 Tension and Shear Design Strengths for Power-Bolt+ in Uncracked Goncrete'2%*%¢
) E Minimum Concrete Compressive Strength, f'c (psi)
S Nominal Nominal . . .
< m Anchor Embed. f’c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi
[9p) Diameter Hoon
g .a (in.) (in.) TCDN_n Dun Dhin Dun Dnin Dun Dhin Dhin Dun
2 ‘ension Shear Tension Shear Tension Shear Tension Shear Tension
> u (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
c%? 2 12 3-1/4 3,730 3,905 6,675 3,905
=
S 3 5/8 3-3/4 4,560 3,890 4,995 4,260 5,770 4,920 7,065 6,025 8,155 6,960
L 2 3/4 4-3/8 5,105 5,895 5,595 6,460 6,460 7,460 7,910 8,690 9,135 8,690
I - Concrete Breakout Strength Controls [l - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Cac).
- Caz Is greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACl 318-14- Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3-  Strength reduction factors (@) were based on ACI 318-14 Section 5.3 for load combinations. Condition B
is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACI 318-14- Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14- Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14- Chapter 17.
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ORDERING INFORMATION Igh

Power-Bolt+ (Carbon Steel Finished Hex Head) o
Cat. No. Anchor Size Maximum Fixture Thickness Box Qty. Carton Qty. 5
6902SD 1/4" X 1-3/4" 1/2" 100 600 z
6906SD 1/4" X 3" 1-3/4" 100 600 :
6911SD 3/8" x1-7/8" 1/4" 50 300 <
6910SD 3/8" X 2-1/4" 1/4" 50 300 ;
6913SD 3/8" X 3" 1" 50 300 <
6914SD 3/8" X 3-1/2" 1-1/2" 50 300 5
6916SD 3/8" X 4" 2" 50 300 l
6930SD 1/2" x 2-3/4" 1/4" 50 200 E
6932SD 1/2" x 3-1/2" 1/4" 50 200 -
6934SD 1/2" x 4-3/4" 1-1/2" 25 150 + %
6936SD 1/2" x 5-3/4" 2-1/2" 25 150 E Z%J
6940SD 5/8" x 3" 1/4" 20 120 8 g
6942SD 5/8" x 4" 1/4" 15 90 m‘ c./%)x
6944SD 5/8" x 5" 1-1/4" 15 90 m E
6945SD 5/8" x 6" 2-1/4" 15 90 % §
6947SD 5/8" x 8-1/2" 4-3/4" 10 40 Q
6950SD 3/4" x 3-1/4" 1/4" 15 90
6952SD 3/4" x 4-1/2" 1-1/2" 10 60
6954SD 3/4" x 5-1/4" 7/8" 10 60
6956SD 3/4" x 7-1/4" 2-7/8" 10 40
6957SD 3/4" x 8-1/4" 3-7/8" 10 40

Shaded catalog numbers denote sizes which are less than the minimum standard anchor length for strength design or not

included in ESR-3260.
The published size includes the diameter and the length which is measured from below the washer to the end of the anchor.

Installation Accessories

Cat. No. Description Box Qty
08280 Hand pump / dust blower 1 m

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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g GENERAL INFORMATION SECTION CONTENTS

m General Information.................. 212
g PﬂWER-BOLT® Installation Specifications........... 213
> Heavy-Duty Sleeve Anchor Material Specifications................ 214
z esgncrtora "
- Design Criteria

0 The Power-Bolt anchor, is a heavy duty sleeve style, self-locking anchor which is vibration resistant (Allowable Stress Design)........... 218
IE and removable. It is available with a finished hex head or flat head with a hex key insert and can be Ordering Information................... 221
> used in concrete, block, brick, or stone.

4 Expansion occurs at two locations within the drilled hole. First, the cone is pulled into the large L

0 triple-tined expansion sleeve, developing a mid-level, compression force. Further turning causes the FJ@Q
- - threaded bolt to advance into the threads of the expander cone, forcing its four sections outward.

O This action engages the base material deep in the anchor hole, greatly increasing the holding HEX HEAD

ol power of the Power-Bolt. The bolt and cone remain locked together which prevents loosening under POWER-BOLT ASSEMBLY

@ vibratory conditions.

—t
The Power-Bolt is also designed to draw the fixture into full bearing against the base material through
the action of its flexible compression ring. As the anchor is being tightened, the compression ring wil POWER. B A EMBLY
crush if necessary to tightly secure the fixture against the face of the base material.

The internal bolt of the Power-Bolt is removable and reusable in the same anchor sleeve making it HEAD STVLES
suitable for applications such as mounting machinery which may need to be removed for service and ~ ® Finished Hex Head

0
SO
S
°H
% 3y
S
s 03
>0
S s
<=1

for temporary applications such as heavy duty form work. e Flat Head
ANGHOR MATERIALS
+ 71 Peted Caton 5o Pt o)
e Column Base Plates and e Dock Bumpers and Support Ledgers « Type 304 Stainless Steel (Hex Head)
Mechanical Equipment e Racking and Railing Attachments ANCHOR SIZE RANGE (TYP.)
® 1/4" diameter through 5/8" diameter
+ High load capacity + Compression zone in sleeve clamps SUITABLE BASE MATERIALS
+ Two-level expansion mechanism fixture to the base material ¢ Normal-weight concrete
+ Internal high strength bolt is + Low profile finished head design e Lightweight concrete

removable and reusable e Grouted Concrete Masonry (CMU)
e Hollow CMU

APPROVALS AND LISTINGS e Brick Masonry

e Tested in accordance with ASTM E488 and ACO1 criteria e Stone

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors, and
05 05 19 - Post-Installed Concrete Anchors. Expansion anchors shall be Power-Bolt
as supplied by DEWALT, Towson, MD.
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

Carbon Steel Flat Head Power-Bolt (80°-82° head)

Anchor Diameter, d
Dimension

3/8" 172" 5/8"
ANSI Drill Bit Size, dbit (in.) 3/8 1/2 5/8
Fixture Clearance Hole, dh (in.) 7116 9/16 11/16
Internal Bolt Size (UNC) 5/16-18 3/8-16 1/2-13
Head Height (in.) 15/64 1/4 21/64
Head Diameter, dhq (in.) 3/4 7/8 1-1/8
Allen Wrench Size (in.) 7/32 5/16 3/8
Max Bolt Torque, Tmax (ft-Ibs) 25 45 100

Stainless Steel Hex Head Power-Bolt
Anchor Diameter, d
Dimension

1/4" 3/8" /2"
ANSI Drill Bt Size, dbit (in.) 1/4 3/8 1/2
Fixture Clearance Hole, dh (in.) 5/16 7116 9/16
Internal Bolt Size (UNC) 10-24 5/16-18 3/8-16
Head Height (in.) 7/64 13/64 15/64
Washer 0.D., dw (in.) 1/2 13/16 1
Wrench Size (in.) 5/16 12 9/16
Max Bolt Torque, Tmax (ft-Ibs) 3 12 25

Installation Procedure

Using the proper diameter bit, drill a
hole into the base material to a depth
of at least 1/2" or one anchor diameter
deeper than the embedment required.

Remove dust and debris from the hole
during drilling (e.g. dust extractor, hollow
bit) or following drilling (e.g. suction,
forced air) to extract loose particles

Drive the anchor through the fixture
into the anchor hole until the bolt head
is firmly seated against the fixture. Be

sure the anchor is driven to the required

Tighten the anchor by turning the head
310 4 turns past finger tight.

Heavy-Duty Sleeve Anchor

POWER-BOLT® W \{L;7.\N[J.\W .\ ] 5

The tolerances of the drill bit used created by drilling. Do not modify the embedment depth.
must meet the requirements of ANSI anchor or advance the bolt in the anchor
Standard B212.15. assembly prior to installation.
dw L dhd ‘F Nomenclature
- > d Diameter of anchor
Cloit Diameter of drill bit
Ch Diameter of fixture clearance hole

_ Cha Flat Head of Diameter
Cw Diameter of washer
h Base material thickness. The minimum value of
h should be 1.5hy or 3" whichever is greater
| hy Minimum embedment depth

Overall length of anchor
Fixture thickness

vt
h

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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MATERIAL SPECIFICATIONS

S

g Anchor Component Carbon Steel Flat Head Stainless Steel Hex Head

: Internal Bolt SAE Grade 5 “*Type 304 SS

> Washer N/A Type 18-8 SS

z Expander Sleeve AISI 1010 Type 304 SS

- Extension Sleeve AISI 1010 Type 304 SS

g Expander Cone AISI 12114 Type 303 SS

- Compression Ring Nylon Nylon
Dust Cap Nylon Nylon

> Zinc Plating ASTM B 633, SC1, Type Il (Fe/Zn 5) — Mild Service Condition N/A

z ** Manufactured with @ minimum yield strength of 65,000 psi.

g Stainless steel anchor components are passivated. The stainless steel expander cone is zinc plated.

(o)

~

n

<—— length ——— >

washer
\ dust cover
Y

[1)
bolt——» ' mmﬂ

1]
extension sleeve / T \expander cone

compression ring diameter expander sleeve

flat head ¢— length ———— >

bolt j\ v dust cover
hex 5
insert > L

extension sleeve / T \ expander cone
compression ring diameter expander sleeve

0
SO
S
e
% 3y
S
S
>0
S s
<=1

Length Identification (Threaded Version)

Mark ¢ [ | A B (H D E F G H 1
From 172" 1" 1-1/2" 2" 2-1/2" 3" 3-1/2" 4" 4-1/2" 5" 5-1/2"

Up to but not " " " " " " " " " " "

including 1 1-1/2 2 2-1/2 3 3-172 4 4-1/2 5 5-1/2 6
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PERFORMANCE DATA

PERFORMANCE DATA a
Ultimate Load Capacities for Garbon and Stainless Steel Power-Bolt in Normal-Weight Goncrete'? o
Minimum Minimum Concrete Compressive Strength (f'c) :
Dicher E“‘g::"f“‘*"‘ 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) (%)
d h Tension Shear Tension Shear Tension Shear Tension Shear z
n. n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. <
) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/4 945 1655 1105 1680 1265 1705 1330 1705 mll
(31.8) 4.2 (74 4.9 (7.5) (5.6) (7.6) .9 (7.6) <
1/4 1-3/4 1120 1655 1240 1845 1360 2030 1490 2030 (&)
(44.5) (5.0) (7.4) (5.5) 8.2 (6.0) 9.0 (6.6) 9.0 _—
2-1/2 1505 1655 1550 2185 1600 2710 1680 2710 z
(63.5) 6.7) (7.4) 6.9 9.7 (7.1) (12.1) (7.5) (12.1) <
2 3,500 3,985 4,045 5,205 4,585 6,425 5,915 7,440 :
(50.8) (15.8) (17.9) (18.2) (23.4) (20.6) (28.9) (26.6) (33.5) (¥
3/3 2-1/2 3,800 4,380 4,330 5,770 4,855 7,160 6,665 7,960 (11
(63.5) (17.1) (19.7) (19.5) (26.0) (21.8) (32.2) (30.0) (35.8) E
3-172 4,395 4,980 5,195 6,815 5,995 8,650 7,150 8,650
(88.9) (19.8) (22.4) (23.4) (30.7) (27.0) (38.9) (32.2 (38.9)
2-1/2 4,900 6,840 5,710 7,535 6,520 8,225 7,320 8,225
(63.5) (22.1) (30.8) (25.7) (33.9 (29.3) (37.0) (32.9 (37.0) 5
12 3-172 6,140 8,540 7,590 9,200 9,040 9,860 9,890 10,780 ﬁ -8
(88.9) (27.6) (38.4) (34.2) 41.4 40.7) (44.4) (44.5) (48.5) d o
5 7,260 10,140 8,480 11,230 9,700 12,320 10,935 12,315 ° <q§
(127.0) (32.7) (45.6) (38.2) (50.5) 43.7) (655.4) 49.2) (655.4) G>.)
2-3/4 5,360 7,970 6,535 9,970 7,705 11,970 8,490 11,970 n; D
5/8 (69.9) (24.1) (35.9 (29.4) (44.9) (34.7) (653.9) (38.2 (653.9) t 2
4 6,460 10,860 8,210 12,710 9,960 14,560 13,110 15,900 m %
(101.6) (29.1) (48.9) (36.9) (57.2) (44.8) (65.5) (59.0) (71.6) Q
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation. g i‘
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary ° %
depending upon the application such as life safety or overhead. m JE

Allowable Load CGapacities for Carbon and Stainless Steel Power-Bolt in Normal-Weight Concrete'**

BLE
SR

Alio
S538>

Qs

Minimum Minimum Concrete Compressive Strength (f'c)
Dcher. E“",;::me"‘ 2,000 psi (13.8 MPa) 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa)
d h Tension Shear Tension Shear Tension Shear Tension Shear
in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(mm) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/4 235 415 275 420 315 425 335 425
31.8) 1.0 1.8 1.2) 1.9 (1.4) 1.9 1.5 1.9
14 1-3/4 280 415 310 460 340 510 375 510
(44.5) 1.2) 1.8 (1.4 2.0) (1.5) 2.3) 1.7) 2.3)
2-1/2 375 415 390 545 400 680 420 680
(63.5) a.7) 1.8) a.7) 2.4) (1.8) 3.0) 1.9 3.0)
2 875 995 1,010 1,300 1,145 1,605 1,480 1,860
(50.8) 3.9 4.5) 4.5) 5.9) (.2) (7.2) 6.7) (8.4)
8 2-1/2 950 1,095 1,080 1,445 1,215 1,790 1,665 1,990
(63.5) 4.3) 4.9 4.9 6.5) (5.5) 8.1) (7.5 9.0)
3-1/2 1,100 1,245 1,300 1,705 1,500 2,165 1,790 2,165
(88.9) (5.0) (5.6) 5.9 (7.7) (6.8) 9.7) 8.1) 9.7)
2-1/2 1,225 1,710 1,430 1,885 1,630 2,055 1,830 2,055
(63.5) (.5) (7.7) (6.4) 8.5) (7.3) 9.2) 8.2) 9.2)
12 3-1/2 1,535 2,135 1,900 2,300 2,260 2,465 2,470 2,695
(88.9) 6.9 9.6) (8.6) 10.4) 10.2) 11.1) 11.1) 12.1)
5 1,815 2,535 2,120 2,810 2,425 3,080 2,735 3,080
(127.0) 8.2) 11.4) 9.5) (12.6) 10.9) 13.9) 12.3) 13.9)
2-3/4 1,340 1,995 1,635 2,495 1,925 2,995 2,125 2,995
58 (69.9) (6.0) 9.0) (7.4) 11.2) 8.7) (13.5) 9.6) (13.5)
4 1,615 2,715 2,055 3,180 2,490 3,640 3,275 3,975
(101.6) (7.3) 12.2) 9.2) 14.3) 11.2) (16.4) 14.7) 17.9

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.

2. Allowable load capacities are multiplied by reduction when anchor spacing or edge distances are less than critical distances.

3. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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Ultimate and Allowable Load Gapacities for Carbon and Stainless Steel Power-Bolt
in Structural Lightweight Concrete'**

Minimum Concrete Compressive Strength (f'c)
Anchior g 3,000 psi (20.7 MPa) 5,000 psi (34.5 MPa)
"ia"‘:e‘e' "‘:Il:“‘ Uttimate Load Allowable Load Uttimate Load Allowable Load
in. in. Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/4 1,000 1,520 250 380 1,320 1,520 330 380
14 (31.8 4.5 6.8 (1.1 (1.7) (5.9 6.8) (1.5 (1.7
2 1,510 1,540 380 385
(50.8) 6.8 6.9 (1.7) (1.7 - - - -
2 2,160 2,780 540 695 3,240 2,780 810 695
8 (50.8) 9.7 (12.5) (2.4) (3.1) (14.6) (12.5) (3.6) (3.1)
3-1/2 4,200 4,980 1,050 1,245
(88.9) (18.9) (22.4) @.7) (5.6) - - - -
2-1/2 3,680 4,615 920 1,155 4,920 4,615 1,230 1,155
P (63.5) (16.6) (20.8) 4.1) (5.2 (22.1) (20.8) (5.5) (5.2
5 5,540 8,730 1,385 2,185
(127.0) (24.9) (39.3) 6.2 9.8 - - - -
5/8 2-3/4 3,120 6,840 780 1,710 5,240 6,840 1,310 1,710
(69.9) (14.0) (30.8) (3.5 (7.7) (23.6) (30.8) (5.9 (7.7

1. Tabulated load values are for anchors installed in sand-lightweight concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.

3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedments and compressive strengths.

Ultimate and Allowable Load Capacities for Carbon and Stainless Steel Power-Bolt
Installed Through Steel Deck into Structural Lightweight Goncrete'2**

Lightweight Concrete over minimum 20 Gage Metal Deck, f'c > 3,000 (20.7 MPa)
Anchor e Minimum 1-1/2" Wide Deck Minimum 4-1/2" Wide Deck
“'a"‘}e“" “ehl"" Ultimate Load Allowable Load Ultimate Load Allowable Load
in. in. Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1-1/4 720 2,360 180 590 920 2,360 230 590
(31.8) (3.2 (10.6) 0.8) 2.7 @41 (10.6) (1.0 2.7
/8 2 720 2,740 180 685 1,840 2,740 460 685
(50.8) (3.2 (12.3) 0.8 3.1) 8.3 (12.3) 2.1) (3.1)
12 2-1/2 1,640 2,740 410 685 2,000 4,400 500 1,100
(63.5) (7.4) (12.3 (1.8 (3.1 9.0 (19.8) 2.3 (5.0)
5/8 2-3/4 2,000 4,440 500 1,110
(88.9) - - - - 9.0 (20.0) 2.3 (5.0)
1. Tabulated load values are for anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.
3. Tabulated load values are for anchors installed in the center of the flute. Spacing distances shall be in accordance with the spacing table for lightweight concrete.
4. Anchors are permitted to be installed in the lower or upper flute of the steel deck provided the proper installation procedures are maintained.
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Ultimate and Allowable Load Capacities for Power-Bolt in Grout-Filled Concrete Masonry'>**

1. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type I,
lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N.
Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (fm >
1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be necessary depending upon the application such as life safety or overhead.

3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths.

4. The tabulated values are for anchors installed at a minimum of 12 anchor diameters on center for 100 percent capacity. Spacing
distances may be reduced to 6 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation
may be used for intermediate spacing.

Heavy-Duty Sleeve Anchor

&
Minimum ‘o - f'm > 1,500 psi (10.4 MPa) o
M M
Anchor Embed. Edge | End Utimate Load Allowable Load -
Diameter Depth Distance Distance
i: i"‘I" in. in. Tension Shear Tension Shear U
e [ e B W | W Z
1-1/8 3-3/4 3-3/4 1,215 1,185 245 235 <
" (28.6) 95.3) (95.3) (5.5) (5.3) 1.1 1.1 ol
2-1/2 5-1/4 3-3/4 1,760 1,185 350 235 <
(63.5) (133.4) (95.3) (7.9 (6.3 (1.6) (1.1 [ End (]
2 5-5/8 5-5/8 1,985 3,065 395 615 Distance (Typ) ‘ 1 -
28 (50.8) (142.9) (142.9) 8.9 (13.8) 1.8 2.8) ( %f Z — 4
3-1/2 7-7/8 5-5/8 2,120 3,065 425 615 g <
(88.9) (200.0) (142.9) 9.5 (13.8) (1.9 (2.8 \ H ’ '; :
2-1/2 7-1/2 7-1/2 2,435 5,650 485 1,130 \ § ]
" (63.5) (190.5) (190.5) (11.0) (25.4) 2.2) (5.1) s ]
4 10-1/2 7-1/2 2,690 5,650 540 1,130 /H H HE:,
(101.6) (266.7) (190.5) (12.1) (25.4) (2.4) (6.1) g E
2-3/4 9-3/8 9-3/8 2,560 9,000 510 1,800 /
o8 (69.9) (238.1) (238.1) (11.5) (40.5) 2.3) 8.1) \\J\/JQ
5 13-1/8 9-3/8 2,975 9,000 595 1,800
(127.0) (333.4) (238.1) (13.4) (40.5) .7 8.1) &
]
2
Q.

Ultimate and Allowable Load Capacities for Power-Bolt in Hollow Concrete Masonry'2**°

ini fm>1, i (10.4 MP:
Anchor Wi Minimum | Minimorn m 2 1,500 psl (104 MP3)
ge n i
DIal:eter De&lh Dictance Distance Ultimate Load Allowable Load
in in in. in. Tension Shear Tension Shear
. (ml;‘) (mm) (mm) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)
7/8 3-3/4 3-3/4 600 765 120 155
(22.2) (95.3) (95.3) 2.7 (3.4 0.5 0.7
1/4 1-1/4 3-3/4 8 825 1,055 165 210
(31.8) (95.3) (203.2) (3.7 4.8 0.7 0.9
1-1/2 3-3/4 12 1,130 1,230 225 245
(38.1) (95.3) (304.8) (6.1) (6.9 (1.0 1.1
1-1/4 12 8 1,360 2,150 270 430
8 (31.8) (304.8) (203.2) 6.1) 9.7 (1.2 (1.9
1-1/2 12 12 1,470 2,600 295 520
(38.1) (304.8) (304.8) (6.6) (11.7) (1.3 2.3
1-1/4 12 8 2,560 2,150 590 430
12 (31.8) (304.8) (203.2) (11.5) 9.7 (2.4 (1.9
1-1/2 12 12 2,560 3,385 510 675
(38.1) (304.8) (304.8) (11.5) (15.2) 2.3 (3.0
1. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type II, <
lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N. @
Masonry cells may be grouted. Masonry compressive strength must be at the specified minimum at the time of installation (fm > I
1,500 psi). -
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher %
may be necessary depending upon the application such as life safety or overhead. e
3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths. 2
4. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing g
distances may be reduced to 8 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation é
may be used for intermediate spacing. =]
5. Asuitable anchor length must be selected which included consideration of fixture to engage the base material at the minimum ;((
embedment depth when anchoring into hollow concrete masonry. e
(e.g. attachment thickness + embedment + one half inch = suitable anchor length) ES
=
w

-
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g Ultimate and Allowable Load Gapacities for Power-Bolt in Clay Brick Masonry'?*
g ) Structural Brick Masonry
Min. f'm > 1,500 psi (10.4 MPa)

o i El?;:te:' Min. Min. Min. Ultimate Load Allowable Load
> d * h _Edge i End s_paclng

in. in. Distance | Distance | Distance Tension Shear Tension Shear
4 ) Ibs. Ibs. Ibs. Ibs.
— (kN) (kN) (kN) (kN)
n 7/8 1,090 1160 290 230 o }—{ Minimum End Distance (Typ)
> o |22 | s 4 6 9 62 | (0 | (0 C I W
- 1-1/2 | 032 | (1016 | (1524) 1,455 1,265 290 255 ] I I L/

2 6 8 2,015 3,655 405 730 5 =

r4 I 508 12 | 0524 | o032 ©.1) (16.5) 1.8) (3.3) s I/
0 o | 22 | 648 [ g 10 3110 4,585 620 915 s [y
- - (63.5) (203.2) | (254.0) (14.0) (20.6) 2.8) @4.1) H LI )
(o] g | 294 16 10 12 4535 5,470 905 1095 | @ V
’ (69.9) (406.4) (254.0) (304.8) (20.4) (24.6) 4.1 4.9 2 I:H:|U
m 1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming E G?

to ASTM C 62. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of

installation ('m > 1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be necessary depending upon the application such as life safety or overhead.
3. Spacing between anchors may be reduced to half the listed distances provided the capacities are reduced by 50 percent. Linear
interpolation may be used for intermediate spacing.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Joyouy 8re88|S Aing-AnesH
«L7109-4IMOd

Nu Vu Where:  Nu = Applied Service Tension Load
N— + V_ <1 Nn = Allowable Tension Load
n n Vi = Applied Service Shear Load

Vn = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Concrete

0 II\m:hor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor CGapacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Sor = 2.0h, FNs = FVs=1.0 Smin = N, FNs = FVs =0.50
dge Distance (0 Tension Cor = 12d FNe=1.0 Cmin = 5d FNe = 0.70
Shear Cor = 12d FVe=1.0 Cmin = 5d FVe = 0.35
Anchor Installed in Structural Lightweight Concrete
0 Anchor Load Type Critical Distance Critical Minimum Distance Minimum
imension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Sor = 2.0h, FNs = FVs=1.0 Smin = N, FNs = FVs =0.50
Edge Distance (0 Tension Cor = 12d FNe = 1.0 Cmin = 5d FNc = 0.80
Shear Cor = 12d FVe=1.0 Cmin = 5d FVe = 0.40

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

YA3H — LYM3Q 2102 SHOHONY TYIINVYHOIN —3aIN9D TYOINHOIL
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Load Adjustment Factors for Normal-Weight Concrete

Spacing, Tension (Fis) & Shear (Fis)
Dia. (in.) 1/4 3/8 1/2 5/8
h. (in.) 1-1/4 | 1-3/4 | 2-1/2 2 2-1/2 | 3-1/2 | 2-1/2 | 3-1/2 5 2-3/4 4 6
s (in.) 2-1/2 | 3-1/2 5 4 5 7 5 7 10 5-1/2 8 12
Smin (in.) 1-1/4 | 1-3/4 | 2-1/2 2 2-1/2 | 3-1/2 | 2-1/2 | 3-1/2 5 2-3/4 4 6
1-1/4 | 0.50 - » - - - - - — - -
1-3/4 | 0.70 | 0.50 -
2 0.80 | 0.57 - 0.50 - - - - -
2-1/2 | 1.00 | 0.71 050 | 0.63 | 0.50 - 0.50 - -
2-3/4 | 1.00 | 0.79 | 055 | 0.69 | 0.55 - 0.55 0.50 -
3 1.00 | 0.86 | 0.60 | 0.75 | 0.60 - 0.60 - 0.55 -
@312 [1.00] 100 ]| 070 [ 088 [ 070 | 050 | 0.70 [ 0.50 0.64 -
'§ 4 1.00 | 1.00 | 0.80 | 1.00 | 0.80 | 0.57 | 0.80 | 0.57 0.73 | 0.50
E‘ 4-1/2 | 1.00 | 1.00 | 0.90 | 1.00 | 0.90 | 0.64 | 090 | 0.64 - 0.82 | 0.56
g 5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.71 1.00 | 0.71 | 0.50 | 091 0.63
s | 5-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.79 | 1.00 | 0.79 | 0.55 | 1.00 | 0.69 -
E‘ 6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86 | 1.00 | 0.86 | 0.60 | 1.00 | 0.75 | 0.50
7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.70 | 1.00 | 0.88 | 0.58
8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 0.67
9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 090 | 1.00 | 1.00 | 0.75
10 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.83
12 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
14 1.00 | 1.00 | 1.00 ) 1.00 ) 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 f 1.00 | 1.00
Edge Distance, Tension (Fic)
Dia. (in.) 1/4 3/8 1/2 5/8
Co (in.) 3 4-1/2 6 7-1/2
Cnin (in.) 1-1/4 1-7/8 2-1/2 3-1/8
1-1/4 0.70 - - -
1-5/8 0.76 - -
1-7/8 0.81 0.70 -
2 0.83 0.71 - -
- 2-1/2 0.91 0.77 0.70 -
£ 3 1.00 0.83 0.74 -
= 3-1/8 1.00 0.84 0.75 0.70
e 3-3/4 1.00 0.91 0.81 0.74
§ 4 1.00 0.94 0.83 0.76
ﬁ 4-1/2 1.00 1.00 0.87 0.79
E 5 1.00 1.00 0.91 0.83
= 6 1.00 1.00 1.00 0.90
= 6-1/4 1.00 1.00 1.00 0.91
7 1.00 1.00 1.00 0.97
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00
Edge Distance, Shear (F.c)
Dia. (in.) 1/4 3/8 1/2 5/8
Cor (in.) 3 4-1/2 6 7-1/2
Crin (in.) 1-1/4 1-7/8 2-1/2 3-1/8
1-1/4 0.35 - - -
1-5/8 0.49 -
1-7/8 0.58 0.35
2 0.63 0.38 -
= 2-1/2 0.81 0.50 0.35
,g 3 1.00 0.63 0.44 -
= 3-1/8 1.00 0.66 0.47 0.35
o 3-3/4 1.00 0.81 0.58 0.44
§ 4 1.00 0.88 0.63 0.48
-g 4-1/2 1.00 1.00 0.72 0.55
§ 5 1.00 1.00 0.81 0.63
ﬁ’ 6 1.00 1.00 1.00 0.78
6-1/4 1.00 1.00 1.00 0.81
7 1.00 1.00 1.00 0.93
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00

Notes: For anchors loaded in tension and
shear, the critical spacing (ser) is equal to 2
embedment depths (2h) at which the anchor
achieves 100% of load.

Minimum spacing (smin) is equal to 1 embedment
depth (hv) at which the anchor achieves 50%
of load.

Notes: For anchors loaded in tension, the critical
edge distance (C«) is equal to 12 anchor
diameters (12d) at which the anchor achieves
100% of load.

Minimum edge distance (cmin) is equal to 5 anchor

diameters (5d) at which the anchor achieves
70% of load.

Notes: For anchors loaded in shear, the critical
edge distance (C«) is equal to 12 anchor
diameters (12d) at which the anchor achieves
100% of load.

Minimum edge distance (cmin) is equal to 5 anchor

diameters (5d) at which the anchor achieves
35% of load.

Heavy-Duty Sleeve Anchor
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g Load Adjustment Factors for Lightweight Concrete
N N Notes: For anchors loaded in tension and
g Spacing, Tenslon|(Fiz) & Shear (F) shear, the critical spacing (ser) is equal to 2
: Dia. (in.) 1/4 3/8 1/2 5/8 embedment depths (2hy) at which the anchor
> ho(n) | 1-1/4 | 1-3/a [ 2-1/2 | 2 [ 2-1/2 [ 3-1/2 | 2-1/2 [ 31/2] 5 |2-3/4] 4 6 achieves 100% of load.
Sor (in.) 2-1/2 | 3-1/2 5 4 5 7 5 7 10 5-1/2 8 12 Minimum spacing (smin) is equal to 1 embedment
z sun(in) | 1-1/4 | 1-3/4 | 2-1/2 | 2 | 2-1/2[3-1/2 | 2-1/2[31/2| 5 [234]| 4 6 depth (nv) at which the anchor achieves 50%
— 1-1/4 | 050 R _ R R _ R R _ N N of load.
0 134 |00 050 | - | - | - | - -
> 2 0.80 | 0.57 - 0.50 - - - - -
™ 2-1/2 1 1.00 | 0.71 | 050 | 0.63 | 0.50 - 0.50 - - -
> 2-3/4 | 1.00 | 0.79 | 055 | 0.69 | 0.55 - 0.55 - - 0.50
3 1.00 | 0.86 | 0.60 | 0.75 | 0.60 - 0.60 - - 0.55
z @[ 31/2]1.00]100] 070 | 088 | 070 | 050 | 0.70 | 0.50 - 0.64 -
(o ) § 4 1.00 | 1.00 | 0.80 | 1.00 | 0.80 | 0.57 | 0.80 | 0.57 - 0.73 | 0.50
: % | 4121100 | 1.00 [ 090 | 1.00 | 0.90 | 0.64 | 0.90 | 0.64 - 0.82 | 0.56
o g 5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 071 | 1.00 | 0.71 | 050 | 091 | 0.63
s | 5-1/2 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.79 | 1.00 | 0.79 | 0.55 | 1.00 | 0.69 -
’ ,?,- 6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86 | 1.00 | 0.86 | 0.60 | 1.00 | 0.75 | 0.50
L") 7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.70 | 1.00 | 0.88 | 0.58
8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 1.00 | 1.00 | 0.67
9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 090 | 1.00 | 1.00 | 0.75
%: ‘ 10 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.83
QD 12 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
'§ g 14 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
O
(==
s; g Edge Distance, Tension (Fic) No;zs: F0( anchors Iogided in tension, the critical
~Z — ge distance (cer) is equal to 12 anchor
R a Dia. (in.) 1/4 3/8 1/2 5/8 diameters (12d) at which the anchor achieves
S u &z (in.) 3 4-1/2 6 7-1/2 100% of load.
™~ ° Cnn (in.) 1-1/4 1-7/8 2-1/2 3-1/8 Minimum edge distance (crin) is equal to 5 anchor
CD) 1-1/4 0.80 - - - diameters (5d) at which the anchor achieves
S - 1508 0.84 - 80% of load.
S 3 1-7/8 0.87 0.80
2 0.89 0.81 -
= 2-1/2 0.94 0.85 0.80
£ 3 1.00 0.89 0.83 -
= 3-1/8 1.00 0.90 0.84 0.80
© 3-3/4 1.00 0.94 0.87 0.83
§ 4 1.00 0.96 0.89 0.84
2 4-1/2 1.00 1.00 0.91 0.86
§ 5 1.00 1.00 0.94 0.89
=) 6 1.00 1.00 1.00 0.93
= 6-1/4 1.00 1.00 1.00 0.94
7 1.00 1.00 1.00 0.98
7-1/2 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00
. Notes: For anchors loaded in shear, the critical
] edge distance (ca) is equal to 12 anchor
Dia. (in.) 1/4 3/8 1/2 5/8 diameters (12d) at which the anchor achieves
Co (in.) 3 4172 6 7-1/2 100% of load.
CEnn(l)] 1-1/4 1-7/8 2172 3178 Minimum edge distance (cmin) is equal to 5 anchor
1-1/4 0.40 - - - diameters (5d) at which the anchor achieves
1-5/8 0.53 - - - 40% of load.
1-7/8 0.61 0.40 - -
o 2 0.66 0.43 - -
z = | 212 0.83 0.54 0.40 -
i % 3 1.00 0.66 0.49 -
S = 3-1/8 1.00 0.69 0.51 0.40
; o 3-3/4 1.00 0.83 0.61 0.49
g § 4 1.00 0.89 0.66 0.52
Z 2 4-1/2 1.00 1.00 0.74 0.59
= é 5 1.00 1.00 0.83 0.66
z% E 6 1.00 1.00 1.00 0.79
§ 6-1/4 1.00 1.00 1.00 0.83
& 7 1.00 1.00 1.00 093
% 7-1/2 1.00 1.00 1.00 1.00
g 8 1.00 1.00 1.00 1.00
Z 9 1.00 1.00 1.00 1.00
-
=
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ORDERING INFORMATION
Garbon Steel Flat Head Power-Bolt
Cat.No. Anchor Size Drill Dia. Min. Embed. Std. Box Std. Carton Wt./100

6981 3/8" x 3-3/4" 3/8" 2" 50 300 14
6982 3/8" x 5" 3/8" 2" 50 300 17
6983 3/8" x 6" 3/8" 2" 50 300 20
6984 172" x 5" 12" 2-1/2" 25 150 26
6987 5/8" x 5-1/2" 5/8" 2-3/4" 15 90 57

The published length is the overall length of the anchor.

The flat head Power-Bolt anchor has a hex key insert formed in the head of the bolt.

Each box contains an Allen wrench which matches the insert size.

Stainless Steel Hex Head Power-Bolt TL: =
Cat.No. Anchor Size Drill Dia. Min. Embed. Std. Box Std. Carton Wt./100
5902 1/4" x 1-3/4" 1/4" 1-1/4" 100 600 3
5906 1/4" x 3" 1/4" 1-1/4" 100 600 5
5910 3/8" x 2-1/4" 3/8" 2" 50 300 10
5914 3/8" x 3-1/2" 3/8" 2" 50 300 12 1
5916 3/8" x 4" 3/8" 2" 50 300 14
5930 1/2" x 2-3/4" 1/2" 2-1/2" 50 200 16
5934 1/2" x 4-3/4" 172" 2-1/2" 25 150 26

The published length is measured from below the washer to the end of the anchor.

Heavy-Duty Sleeve Anchor
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g GENERAL INFORMATION SECTION CONTENTS
m General Information 222
©s  (GeneralInformation...........
g LﬂK—Bﬂl.T As Material Specifications................ 223
> Sleeve Anchor Installation Specifications........... 223
z Installation Instructions............... 224
PRODUGT DESCRIPTION
- Performance Data........................ 225
g The Lok-Bolt AS is an all-steel pre-assembled single unit sleeve anchor which is designed for use in Ordering Information................. 296
- concrete or masonry base materials. The anchors are available in multiple head styles for multiple
> applications and a finished appearance. Anchor extender sleeves can be added to create longer lengths.
z GENERAL APPLICATIONS AND USES
0 * Door and window frame installations = p— e
g e Masonry applications -
) e Electrical / Mechanical applications HEX HEAD
"] e Mounting fixtures on Wallls HEAD STYLES
o e General purpose anchoring o Hex Head
g r~ FEATURES AND BENEFITS e Acorn Nut
C:D> g + Variety of head styles, lengths and sizes * Round Head
S + All steel component design * Combo Flat Head
=03 o . e Threshold Flat Head
Q o + Preassembled anchor for immediate installation « Rod Hanger
I~ + Sleeve design keeps anchor centered in hole o Tie-Wire
: + Sleeve has 360° contact area for even stress distribution ANCHOR MATERIALS
7 + Versatile — can be used for solid and hollow concrete or masonry applications e 7Zinc Plated Carbon Steel
@ + Designed to allow fixture to draw snug against the base material during tightening e Type 304 Stainless Steel
GUIDE SPECIFICATIONS ANCHOR SIZE RANGE (TYP.)
CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors * 1/4" diameter through 3/4" diameter
Expansion anchors shall be Lok-Bolt AS as supplied by DEWALT, Towson, MD. Anchors shall be SUITABLE BASE MATERIALS
installed in accordance with published instructions and the Authority Having Jurisdiction. o Normal-Weight Concrete

e Grouted Concrete Masonry (CMU)
e Hollow Concrete Masonry (CMU)
e Brick Masonry

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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MATERIAL SPECIFICATIONS a
Anchor Component Carhon Steel Version Stainless Steel Version o
Plow-Bolt AISI 1010/1018 Type 304 Stainless Steel :
Expansion Sleeve AISI 1010 Type 304 Stainless Steel ( © ]
Extender AISI 1010 N/A z
Zinc Plating ASTM B 633, SCl, Type Il (Fe/Zn5) N/A <
INSTALLATION SPECIFICATIONS '<l
Acorn Nut and Hex Head Lok-Bolt AS !
Nominal Anchor Diameter, d z
Dimension 1/4" 5/16" 3/8" /2" 5/8" 3/4" <
ANSI Drill Bit Size, ds (in.) 1/4 5/16 3/8 1/2 5/8 3/4 TR ———res - -
Fixture Clearance Hole, d (in.) 5/16 3/8 7116 9/16 11/16 15/16 =
Plow Bolt Size (UNC) 10-24 1/4-20 | 5/16-18 | 3/8-16 | 1/2-13 | 5/8-11 . VR e E
Nut Height (in.) 3/16 7/32 17/64 21/64 7/16 35/64 L Pl
Washer 0.D., dw (in.) 1/2 5/8 13/16 1 1-3/8 1-3/4
Wrench Size (in.) 3/8 7/16 1/2 9/16 3/4 15/16 o
e 2
Round Head Lok-Bolt AS 0
5 ) Nominal Anchor Diameter, d < ::_)
Dimension <
1/4" 5/16" 3/8" h %
ANSI Drill Bit Size, dbit (in.) 1/4 5/16 3/8 8 [9p)
Fixture Clearance Hole, dn (in.) 5/16 3/8 7116 -ﬁ,— ] "'I - = m
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 ey a
Head Height (in.) 11/64 13/64 15/64 x
Head Width, dha (in.) 29/64 9/16 43/64 °
Phillips Driver Size #3 #3 #4 —l
Gombo Flat Head Lok-Bolt AS
Nominal Anchor Diameter, d
Dimension
1/4" 5/16" 3/8"
ANSI Drill Bt Size, dbit (in.) 1/4 5/16 3/8
Fixture Clearance Hole, dh (in.) 5/16 3/8 7116 ,I_ o
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 1L/
Head Height (in.) 5/32 3/16 15/64
Head Width, dha (in.) 1/2 5/8 3/4
Phillips Driver Size #2 #3 #4
Rod Hanger Lok-Bolt AS
Dimension Nominal Anchor Diameter, d
1/4" 5/16" 3/8"
ANSI Drill Bit Size, dbi (in.) 5/16 3/8 1/2
Plow Bolt Size (UNC) 1/4-20 5/16-18 3/8-16 :&
Coupling Height (in.) 7/8 1 1-1/4
Washer 0.D., dw (in.) 5/8 13/16 1 @
Coupling Wrench Size (in.) 3/8 12 11/16 EFJ
g
Threshold Lok-Bolt AS Tie-Wire Lok-Bolt AS E
Anchor Size, d Anchor Size, d &
Dimension Dimension .
174" 5/16" -—t——— T g
ANSI Drill Bit Size, dbit (in.) 1/4 ANSI Drill Bt Size, dbit (in.) 5/16 _— E
Fixture Clearance Hole, dh (in.) 5/16 Fixture Clearance Hole, dh (in.) 3/8 _ §
Plow Bolt Size (UNC) 10-24 Plow Bolt Size (UNC) 1/4-20 ' . %
Head Height (in.) 5/64 Head Height (in.) 1-9/16 <
Head Width, dha (in.) 23/64 Head Width, dha (in.) 31/64 %
S
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INSTALLATION INSTRUCTIONS

Hex/Acorn/Flat Head Round Versions

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Hex Head/Acorn Nut
Position the washer on
the anchor and thread on
the nut.

Drive the anchor through
the fixture into the anchor
hole until the nut and
washer are firmly seated
against the fixture. Be sure
the anchor is driven

to the required
embedment depth.

Flat Head/Round Head
Drive the anchor through
the fixture until the anchor
is firmly seated. Be sure
the anchor is driven to
the required embedment
depth.

Hex Head/Acorn Nut
Tighten the anchor by
turning the nut or head 3
to 5 turns past finger tight
or by applying the guide
installation torque from the
finger tight position.

Flat Head/Round Head
Tighten the anchor by
turning the head 3 to 5
turns past finger tight.

Rod Hanger Version

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Drive the anchor into the
hole until the anchor is at
the required embedment
depth.

Tighten the coupler nut
and washer up to the
concrete surface and
tighten the anchor by
turning the nut 3 to 5
turns past finger tight

or by applying the guide
installation torque from the
finger tight position.

Tie-Wire Version

Using the proper diameter
bit, drill a hole into the
base material to a depth of
at least 1/2" or one anchor
diameter deeper than the
embedment required.

The tolerances of the
drill bit used must meet
the requirements of ANSI
Standard B212.15

Remove dust and debris
from the hole during
drilling (e.g. dust extractor,
hollow bit) or following
drilling (e.g. suction,
forced air) to extract

loose particles created

by drilling.

Drive the anchor into the
hole until the head is
firmly seated against the
base material. Be sure
the anchor is driven to
the required embedment
depth.

Tighten the tie wire nut

by turning the head 3 to

5 turns past finger tight

or by applying the guide
installation torque from the
finger tight position.
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PERFORMANCE DATA a
Ultimate and Allowable Load Capacities for Carbon and Stainless °
Steel Lok-Bolt AS Anchors in Normal Weight Concrete'>** 5

. i Guide Installation Minimum Concrete Compressive Strength, f’c z
nchor | Embed. Toobs. 3,000 psi 3,500 psi 4,000 psi g
Diameter | Depth Ultimate Allowable Ultimate Allowable Ultimate Allowable -

in. in. Carbon | Stainless | Tepsion | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear | Tension | Shear <
bs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
14 1/2 2 - 225 1,000 55 250 240 1,000 60 250 260 1,000 65 250 !
1 6 4 910 1,120 230 280 980 1,120 245 280 1,050 | 1,120 265 280 z
5/16 1 12 - 1,205 | 2,360 300 590 1,300 | 2,360 325 590 1,390 | 2,360 350 590 <
3/8 1-1/4 18 18 1,875 | 4,110 470 1,030 | 2,040 | 4,110 510 1,030 | 2,165 | 4,110 540 1,030 :
12 1-172 26 26 2,235 | 4,860 560 1,215 | 2,420 | 4,860 605 1,215 | 2,580 | 4,860 645 1,215 L%
5/8 2 50 40 4870 | 4,860 | 1,220 | 1,215 | 5260 | 4860 | 1,315 | 1,215 | 5625 | 4,860 | 1,405 | 1,215 ]
3/4 2-1/4 90 60 5,045 | 11,040 | 1,260 | 2,760 | 5450 | 11,040 | 1,365 | 2,760 | 5,825 | 11,040 | 1,455 | 2,760 E
1. The ultimate load values listed above must be reduced by a minimum safety factor of 4.0 or greater to determine the allowable working load. Consideration of safety factors of 10 or higher
may be necessary depending on the application, such as life safety or overhead.
2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.
3. Tabulated load values are for anchors installed at a minimum spacing distance between anchors and an edge distance of 12 times the anchor diameters.
4. The embedment depth is measured from the outside surface of the concrete member to the embedded end of the anchor prior to tightening.

Sleeve Anchor

Ultimate and Allowable Load Capacities for Carbon and Stainless Steel
Lok-Bolt AS Anchors in Hollow or Solid Concrete Masonry'23*°

LOK-BOLT AS®

Nominal Minimum Uttimate Loads Allowable Loads

Anchor Embed. I Minimum Minimum

Diameter Depth Torque Edge Dist. End Dist. Tension Shear Tension Shear
|=. |I|'|V. ft.-Ibs. in, in. Ibs. Ibs. Ibs. Ibs.
1/4 1 4 800 1,140 160 225
5/16 1 8 905 1,570 180 310
3/8 1-1/4 15 3-3/4 4 1,100 1,570 220 310
1/2 1-1/2 18 1,525 1,570 305 310
5/8 1-1/2 30 2,250 1,770 450 355

1. Tabulated load values are for anchors installed in minimum 6 inch wide, Grade N, Type Il, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N,
S, or M. Masonry prism compressive strength must be 1,500 psi minimum at time of installation.

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life
safety or overhead.

3. Asuitable anchor length must be selected which includes consideration of a fixture to engage the base material at the minimum embedment depth when anchoring into hollow concrete
masonry. (e.g. attachment thickness + face shell thickness embedment + one half inch = suitable anchor length)

4. The consistence of hollow concrete block masonry base material can vary greatly. Consideration of job site testing should be given to verify conformance of base materials and anchor
performance in actual conditions.

5. The embedment depth is measured from the outside surface of the masonry member to the embedded end of the anchor prior to tightening.

Ultimate and Allowable Load Capacties for Carbon or Stainless Steel Lok-Bolt AS Anchors in
Solid Clay Brick Masonry'**

Nominal Minimum Guide £m > 1,500 psi (10.4 MPa) o
Anchor Embed. Minimum Edge Minimum " ]
Diameter Depth '“‘T‘:r"':l'l':'“ Dist. End Dist. e el ) i

d h ft.-Ibs. in, in, Tension Shear Tension Shear 5

in. in. Ibs. Ibs. Ibs. Ibs. S

o

1/4 1 4 4 1-1/2 800 950 160 190 =

3/8 1-1/4 15 8 8 1,100 3,000 220 600 §

1/2 1-1/2 26 8 8 1,560 3,150 310 630 %

5/8 2 40 8 8 2,470 5,250 495 1,050 %

<<

1. Tabulated load values are for anchors installed in Grade SW, multiple wythe solid clay brick masonry conforming to ASTM C 62. %
2. Allowable load capacities listed are calculated using a safety factor of 5.0 or greater. Consideration of safety factors of 10 or higher may be necessary depending on the application, 3
such as life safety. =

3. The embedment depth is measured from the outside surface of the brick masonry member to the embedded end of the anchor prior to tightening. %
(&)

g

=

S

o
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g ORDERING INFORMATION
m
n ¥
: 1¢ ———, —
et e R—e S
> 4 g ———
= Hex Nut Lok-Bolt AS
l-i R Gombo Flat Head Lok-Bolt AS
> - Size DI_'ill Std. Std. Catalog Number .
Carbon | Stainless Dia. Box Ctn. Size Drill Std. Std.
- Steel Steel Carbon | Stainless Dia. | Box | Ctn.
> 50055 - 5/16" x 1-1/2" 5/16" 100 1000 Stool Stool
= 50108 - 516"x2-3/8" | 516" | 100 | 500 53058 - 174" x1-1/2 1/4" | 100 [ 1000
a 50165 | 61528 38" x1-7/8" | 38" | 50 | 500 53105 | 61705 1421/ 174" ] 100 | 1000
: 5020S 6153S 3/8" x 3" 3/8" 50 500 53155 6172S 1/4“ X 3“ 1/4“ 100 1000
’ 50255 51565 12" X 2-1/2" 1" o5 250 53255 1/4" x 5-1/4" 1/4" 100 500
wn 50305 | 6157S 1/2"x 3" 120 | 25 | 250 53308 5N 6 X 2'1/2" 51 6 100 | 1000
50345 | 61608 1/2" x 3-3/4" 172" | 25 | 125 53408 - 3/8" x 2-3/ 3/8" | 50 | 500
50339 _ 1/2" x 5-1/4" 1/2" o5 125 53455 6174S 3/8" x 4" 3/8" 50 250
%3 F 50325 B 1/2" x 6" 1/2" 10 100 5350S 61758 3/8" x 5" 3/8" 50 250
g ° 50355 B} 5/8" x 2-1/2" 5/8" o5 195 5360S 6176S 3/8" x 6" 3/8" 50 250
Ci; .x 5038S _ 5/8" x 3" 5/8" 25 125 The published length is the overall length of the anchor
g_ w 50408 6164S 5/8" x 4-1/4" 5/8" 10 100
Q ° 5045S - 5/8" x 5-3/4" 5/8" 10 100 &
-~ 50508 - 3/4" x 2-3/4" 34" | 10 | 100 = —r
ﬂ 50555 - 3/4" x 4-1/4" 3/4" 10 40 -
™ 50605 - 3/4" x 6-1/4" 34" | 10 30 Threshold Flat Head Lok-Bolt AS
m 5065S - 3/4" x 8-1/4" 3/4" 10 30 Cat# size Drill Std. Std.
@ The published length is measured from below the washer to the end of the anchor Dia. Box Gtn.
55008 1/4" x 2" 1/4" 100 1000
The published length is the overall length of the anchor

==

Acorn Nut Lok-Bolt AS - == TH—-=
Catalog Number
Garbon | Staniess size DAl | S, | Su Rod Hanger Lok-Bolt AS
| | . Drill Std. Std.
51258 - 1/4" x 5/8" 1/4" 100 | 1000 gat# Size Dia. Box Cin.
51505 | 61508 1/4" x 1-3/8" 1/4" | 100 | 1000 58105 1/4" x 1-172" 516" | 50 | 250
5175S - 1/4" x 2-1/4" 1/4" 100 | 1000 5815S 3/8" x1-7/8" 3/8" 50 250
The published length is measured from below the washer to the end of the anchor 58255 172" x 2-1/4" 172" 25 125
The published length is measured from below the washer to the end of the anchor

Round Head Lok-Bolt AS, Slotted

-

._-!n_‘_—f.'_\:
B

—

=z Catalog Number Tie-Wire Lok-Bolt AS

£ Carbon | Stainless Size 5| | e i Drll | st. | st
g Steel Steel ’ ’ Cats HED Dia. Box | Ctn.
; 52058 - 1/4" x 1-3/8" 1/4" 100 | 1000 5700S 5/16" x 2-3/8" 5/16" | 100 | 1000
g 5210S 6180S 1/4" x 2-1/4" 1/4" 100 | 1000 The published length is measured from below the head to the end of the anchor

§ 52158 - 1/4" x 3" 1/4" 100 | 1000

z 5220S - 1/4" x 3-3/4" 1/4" 100 | 1000

§ 52258 - 5/16" x 2-3/8" 516" | 100 | 1000 m‘l"”

9 52308 : 516"x3-3/8" | 516" | 100 | 500 | o

E 52358 - 3/8" x 2-3/4 3/8 50 500 Lok-Bolt AS Extenders

S 52408 - 3/8" x 3-3/4" 3/8" 50 250 .

= : ‘ o Sizo Drill | Std. | Std.
| The published length is measured from below the head to the end of the anchor Dia. Box Ctn.
E 5684S 3/8" x 1-1/4" 3/8" 50 500
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GENERAL INFORMATION

SCREW-BOLT+"

High Performance Screw Anchor

PRODUCT DESCRIPTION

The Screw-Bolt+ anchor is a one piece, heavy duty screw anchor with a finished hex head. It is
simple to install, easy to identify and fully removable. The patented thread design, designed for use
with standard ANSI drill bits, reduces installation torque and enhances productivity. The steel threads
along the anchor body tap into the hole during installation to provide keyed engagement and allow
for reduced edge and spacing distances. The Screw-Bolt+ finish is available in bright zinc-plated and
mechanically galvanized. Suitable base materials include normal-weight concrete, sand-lightweight
concrete, concrete over steel deck, concrete masonry and solid clay brick.

GENERAL APPLICATIONS AND USES

e Racking, shelving and material handling e Retrofits, repairs and maintenance
e Support ledgers and sill plate attachments e Fencing and railing
e Temporary attachments e Seismic and wind loading

e Glazing and window attachments

FEATURES AND BENEFITS

+ Designed for standard ANSI tolerance drill bits

+ Patented thread design offers low installation torque

+ Tough threads for tapping high strength concrete

+ Ratchet teeth on underside of hex washer head lock against the fixture

+ Can be installed closer to the edge than traditional expansion anchors

+ Fully removeable and reinstallable in same hole

+ Fast installation with powered impact wrench

+ Diameter, length and identifying marking stamped on head of each anchor
+ One-piece, finished head design

APPROVALS AND LISTINGS

e nternational Code Council, Evaluation Service (ICC-ES), ESR-3889 for concrete. Code compliant
with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC.

e Tested in accordance with ACl 355.2 and ICC-ES AC193 for use in structural applications in
concrete under the design provisions of ACI 318 (Strength Design Method)

e Fvaluated and qualified by an accredited independent testing laboratory for recognition in cracked
and uncracked concrete including seismic and wind loading (Category 1 anchors)

e Fvaluated and qualified by an accredited independent testing laboratory for reliability against brittle
failure, e.g. hydrogen embrittlement

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Screw anchors shall be Screw-Bolt+ as supplied by DEWALT, Towson, MD.
Anchors shall be installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body and hex washer head Case hardened low carbon steel
Plating Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).

Minimum plating requirements for Mild Service Condition.

Standard zinc plated or
mechanically galvanized versions Mechanically Galvanized Zinc plating according to ASTM B 695, Class 55

SECTION CONTENTS

General Information..................... 227
Installation Specifications........... 228
Reference Data (ASD).................. 228
Installation Specifications........... 235
Strength Design (SD)

Ordering Information

SCREW-BOLT+

HEAD STYLES
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Hex Washer Head
ANCHOR MATERIALS

Zinc plated carbon steel or
mechanically galvanized

ANCHOR SIZE RANGE

(TYP)

e 1/4" diameter through 3/4" diameter
(see ordering information)

SUITABLE BASE MATERIALS

e Normal-weight concrete
e Sand-lightweight concrete
e Concrete over steel deck

SCREW-BOLT+"
High Performance Screw Anchor

CONCRETE

CODE LISTED
ICC-ES ESR-3889

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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g INSTALLATION SPECIFICATIONS
= Screw-Bolt+ Anchor Detail Hex Head Marking
- = Legend
> Diameter and Length Identification Mark
b Nomenclature
(¢ .= Diameter of Anchor
] do = Diameter of Drill Bit
- dn = Diameter of Clearance Hole
h = Base Material Thickness.
-] The value of h should be 1.5hnom _
or 3", whichever is greater Hex Head iy T, T g e
z fnom = Minimum Nominal Embedment Washer e
(o} he = Minimum Hole Depth
: Serrated
Underside

(o) [
a Installation Instructions for Screw-Bolt+

Step 1 Step 2 Step 3 Step 4

Using the proper Remove dust Select a torque wrench Drive the anchor

drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of  |—
the drill bitused |« drilling (e.g.
should meet the v tml Yo suction, forced
requirements of son UL T ) ain to extract

into the hole until
the head of the
anchor comes into
contact with the
fixture. The anchor
must be snug
-] after installation.

*| Do not spin the

and debris from
hole during
drilling (e.g. dust
extractor, hollow
1 bit) or following

or powered impact
wrench and do not
exceed the maximum
tOque, Tmsﬁ‘max or Timpact,max
respectively for the
selected anchor diameter
and embedment. Attach
an appropriate sized

St

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

ANSI standard [+ A0S loose particles hex socket/driver to the | hex socket off
B212.15 v -| created during impact wrench. Mount <! the anchor to
A 1 drilling. the screw anchor head disengage.
- into the socket.
REFERENCE DATA (ASD)
Installation Specifications for Screw-Bolt+ in Concrete and Supplemental Information®
Anchor Properl_yISetling Notati Units Nominal Anchor Diameter (inch)
Information on " 1/4 3/8 12 5/8 3/4
. in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) (6.35) (9.53) (12.70) (15.88) (19.05)
Nominal il bit diameter bt in. e o e o P
Minimum diameter of hole d in. 3/8 1/2 5/8 3/4 7/8
clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) (22.2)
Minimum embedment depth Pom (r::]rh) (215) 1(_318/)2 1(;&/;1 2(&/)2 2(_614{)2
. in. 1-3/8 1-7/8 2-1/8 2-7/8 2-7/8
Minimum hole depth ho (mm) (35) (48) (54) 73) 73)
Minimum member thickness' Nin (r;?r'n) (736) (736) (736) 3(%4 3(93’5/)4
. ' ) in. 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4
Minimum edge distance Crmin (mm) (38) (38) (44) (44) (44)
- . ) in. 1-1/2 2 2-3/4 2-3/4 3
Minimum spacing Smin (mm) (38) (51) 70) 70) (76)
. : ft.-Ibf. 19 25 45 60 70
_ Max Installation torque Tinstmax (N-m) (26) (34) 6) @®1) (95)
g Max impact wrench power T ft.-Ibf. 150 300 300 700 700
S (torque) mpactmax (N-m) (203) (407) (407) (950) (950)
2] Impact wrench socket size - in. 7116 9/16 3/4 15/16 1-1/8
T Maximum head height - in. 21/64 3/8 31/64 37/64 43/64
=
8 Maximum washer diameter - in. 37/64 3/4 1-1/16 1-1/8 1-13/32
=
,§’ Effective tensile stress area A in? 0.045 0.094 0.176 0.274 0.399
jczj (screw anchor body) ¢ (mm?) (29.0) (60.6) (113.5) (176.8) (257.4)
= Minimum specified f ksi 100 92.5 115 95 95
é ultimate strength v (N/mm?) (690) (638) (794) (656) (656)
= Minimum specified h ksi 80 74 92 76 76
g yield strength Y (N/mm?) (652) (511) (635) (524) (524)
E For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
L 1. The minimum base material thickness shall be the greater of 1.5¢hnom 0r 3 inches.
P 2. See load capacities in normal weight concrete for additional embedment depths.
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Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'? a
- Minimum Concrete Compressive Strength
Minimum o
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) :
Diameter Depth = = = = = ()
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs z
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) <
1 1,325 1,660 1,400 1,755 1,530 1,910 1,725 2,080 1,725 2,080
(25) (6.9 (7.4 6.2) (7.8 6.8) 8.5) (7.7) 9.3 (7.7) 9.3 - |
1/4 1-5/8 2,835 1,660 2,995 1,755 3,265 1,910 3,265 2,080 3,265 2,080 <
41 (12.6) (7.4 (13.3 (7.8 (14.5) 8.5 (14.5) 9.3 (14.5) 9.3 [ © ]
2-1/2 3,650 2,025 3,855 2,140 4,200 2,335 4,270 2,545 4,270 2,545 —
(64) (16.2) 9.0 17.1) 9.5 (18.7) (10.4) (19.0) (11.3 (19.0) (11.3 z
1-1/2 2,630 3,550 2,880 3,890 3,330 4,490 4,075 5,500 4,075 6,355 <
(38) (11.7) (15.8) (12.8) (17.3 (14.8) (20.0) (18.1) (24.5) (18.1) (28.3) :
2 3,670 4,320 4,020 4,735 4,645 5,465 4,725 6,345 5,455 6,345 ( © ]
8 (61) (16.3) (19.2) (17.9 21.1) (20.7) (24.3) (21.0) (28.2) (24.3) (28.2) 1T
3-1/4 7,420 6,325 8,130 6,930 9,065 8,000 9,065 8,565 10,350 8,565 E
(83) (33.0) (28.1) (36.2) (30.8) (40.3 (35.6) (40.3 (38.1) (46.0) (38.1)
4-1/2 10,905 6,325 11,945 6,930 13,795 8,000 15,075 8,565 15,075 8,565
(114) (48.5) (28.1) (63.1) (30.8) (61.4) (35.6) 67.1) (38.1) ©67.1) (38.1)
1-3/4 2,840 5,985 3,115 6,555 3,595 7,570 4,400 9,270 4,400 10,705 s S
(44) (12.6) (26.6) (13.9 (29.2) (16.0) (33.7) (19.6) 41.2) (19.6) (47.6) = -+ -(c)
2-1/2 6,680 8,035 7,320 8,800 8,450 10,160 8,450 11,545 8,450 11,545 h =
19 (64) (29.7) (35.7) (32.6) (39.1) (37.6) (45.2) (37.6) (51.4) (37.6) (61.4) d ';':
4-1/4 13,260 9,395 14,525 10,290 16,480 11,885 16,480 13,520 16,480 13,520 ° ()
(108) (59.0) (41.8) (64.6) (45.8) (73.3 (52.9) (73.3) (60.1) (73.3) (60.1) 8
5-1/2 15,730 9,395 17,235 10,290 19,900 11,885 21,310 13,520 21,310 13,520 ni ®
(140) (70.0) 41.8) (76.7) (45.8) (88.5) (52.9) (94.8) (60.1) 94.9) (60.1) g 8
2-1/2 5,735 10,615 6,285 11,630 7,255 13,425 8,885 16,445 8,885 17,170 ©
(64) (25.5) 47.2) (28.0) (61.7) (32.3 (59.7) (39.5) (73.2) (39.5) (76.4) m §
3-1/4 9,755 12,065 10,685 13,220 12,340 15,265 12,340 17,170 12,340 17,170 t 8
5/8 (83) (43.4) (63.7) 47.5) (58.8) (54.9) 67.9) (54.9) (76.4) (54.9) (76.4) u &
5 14,455 13,675 15,830 14,980 18,280 17,295 19,295 19,485 22,280 19,485 m Ky
(127) (64.3) (60.8) (70.4) (66.6) (81.3) (76.9) (85.8) (86.7) (99.1) (86.7) %
6-1/4 20,520 13,675 22,475 14,980 25,955 17,295 31,785 19,485 31,785 19,485
(159) 91.3 (60.8) (100.0) (66.6) (115.5) (76.9) (141.4) (86.7) (141.4) (86.7)
2-1/2 6,035 11,615 6,610 12,725 7,635 14,690 9,350 17,995 9,350 20,775
(64) (26.8) (61.7) (29.4) (56.6) (34.0) (65.3) (41.6) (80.0) (41.6) 92.4)
4-1/4 11,900 17,055 13,035 18,685 15,050 21,575 17,745 24,270 20,490 24,270
3 (108) (652.9) (75.9) (58.0) (83.1) (66.9) (96.0) (78.9) (108.0) 91.1) (108.0)
5 19,020 17,055 20,835 18,685 24,055 21,575 29,460 24,270 29,460 24,270
(127) (84.6) (75.9) 92.7) (83.1) (107.0) (96.0) (131.0) (108.0) (131.0) (108.0)
6-1/4 20,495 17,055 22,450 18,685 25,920 21,575 31,750 24,270 31,750 24,270
(159) 91.2 (75.9) 99.9) (83.1) (115.3 (96.0) (141.2) (108.0) (141.2) (108.0)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
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m Allowable Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'**
(o)
E Minimum Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
z Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
— Diameter Depth - - . - N
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(o (mm) Ihs Ibs Ibs Ibs Ihs Ihs Ibs Ibs Ibs Ihs
> (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
[ 1 330 415 350 440 385 480 430 520 430 520
(25) (1.9 (1.8) (1.6) 2.0 (1.7) (2.1) (1.9 23 (1.9 23
> 1/4 1-5/8 710 415 750 440 815 480 815 520 815 520
z 41 (3.2 (1.8 (3.3 (2.0) (3.6) 2.1) (3.6) 2.3 (3.6) (2.3
(o 2-1/2 915 505 965 535 1,050 585 1,070 635 1,070 635
: (64) @41 2.2 4.3 (2.4 @7 (2.6) (4.8) 2.8 4.8 (2.8
o 1-1/2 660 890 720 975 835 1,125 1,020 1,375 1,020 1,590
’ (38) 2.9 (4.0 (3.2 4.3 3.7 (6.0 (4.5) 6.1) (4.5 (7.1)
(9 2 920 1,080 1,005 1,185 1,160 1,365 1,180 1,585 1,365 1,585
38 (51) @41 (4.8) (4.5 (63 (62 6.1) 62 (1) 6.1) (7.1)
3-1/4 1,855 1,580 2,035 1,735 2,265 2,000 2,265 2,140 2,590 2,140
(83) 8.3 (7.0) 9.1) (7.7) (10.1) 8.9 (10.1) 9.5 (11.5) 9.5
(%:- m 4-1/2 2,725 1,580 2,985 1,735 3,450 2,000 3,770 2,140 3,770 2,140
> O (114) (12.1) (7.0) (13.3 (7.7) (15.3) 8.9 (16.8) 9.5 (16.8) 9.5
;DU a 1-3/4 710 1,495 780 1,640 900 1,895 1,100 2,320 1,100 2,675
% (44) (3.2 6.7) (3.5 (7.3 4.0 8.4 4.9 (10.3) 4.9 (11.9
§ m 2-1/2 1,670 2,010 1,830 2,200 2,115 2,540 2,115 2,885 2,115 2,885
% E 1 (64) (7.4) 8.9 8.1) 9.8 9.9 (11.3 9.4 (12.8) 9.4) (12.8)
S 0 4-1/4 3,315 2,350 3,630 2,575 4,120 2,970 4120 3,380 4,120 3,380
2) w (108) (14.7) (10.5) (16.1) (11.5) (18.3) (13.2) (18.3) (15.0) (18.3) (15.0)
Q ° 5-1/2 3,935 2,350 4,310 2,575 4,975 2,970 5,330 3,380 5,330 3,380
%) F (140) (17.5) (10.5) (19.2) (11.5) (22.1) (13.2) (23.7) (15.0) (23.7) (15.0)
~ ﬂ 2-1/2 1,435 2,655 1,570 2,910 1,815 3,355 2,220 4110 2,220 4,295
(;) = (64) 6.4) (11.8) (7.0) (12.9) 8.1) (14.9) 9.9 (18.3) 9.9 (19.1)
4
S = 3-1/4 2,440 3,015 2,670 3,305 3,085 3,815 3,085 4,295 3,085 4,295
Q 58 (83) (10,9 (13.4) (11.9 (14.7) (13.7) (17.0) (13.7) (19.1) (13.7) (19.1)
5 3,615 3,420 3,960 3,745 4,570 4,325 4,825 4,870 5,570 4,870
(127) (16.1) (15.2) (17.6) (16.7) (20.3) (19.2) (21.5) (21.7) (24.8) 21.7)
6-1/4 5,130 3,420 5,620 3,745 6,490 4,325 7,945 4,870 7,945 4,870
(159) (22.8) (15.2) (25.0) (16.7) (28.9) (19.2) (35.3 (21.7) (35.3) 21.7)
2-1/2 1,510 2,905 1,655 3,180 1,910 3,675 2,340 4,500 2,340 5,195
(64) 6.7) (12.9) (7.4) (14.1) 8.5 (16.3) (10.4) (20.0) (10.4) (23.1)
4-1/4 2,975 4,265 3,260 4,670 3,765 5,395 4,435 6,070 5,125 6,070
34 (108) (13.2 (19.0) (14.5) (20.8) (16.7) (24.0) (19.7) (27.0) (22.8) (27.0)
5 4,755 4,265 5,210 4,670 6,015 5,395 7,365 6,070 7,365 6,070
(127) (21.2) (19.0) (23.2) (20.8) (26.8) (24.0) (32.8) (27.0) (32.8) (27.0)
6-1/4 5125 4,265 5,615 4,670 6,480 5,395 7,940 6,070 7,940 6,070
(159) (22.8) (19.0) (25.0) (20.8) (28.8) (24.0) (35.3) (27.0) (35.3) (27.0)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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7]
Edge Distance Reduction Factors - Tension (Fy) -
Diameter (in) 1/4 3/8 1/2 5/8 3/4 °
Nominal Embedment h:on (in) 1 1-5/8 (2-1/2|1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4 :
Min. Edge Distance cwin (in) |1-1/2|1-1/2|1-1/2 | 1-1/2|1-1/2 | 1-1/2 | 1-1/2 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 U
112 100077064085 [07afos9foss| - | - [ - - -1-1T-1-1-17-1-1- 4
1-3/4 100 083067 [093[079]062] 057087071 058|054 [073]065]056]053]073]0.59]0.56 (053 g
2 100 0.88 [ 0.71 [1.00 084 ] 065]059]0.94]0.76 [0.60 [ 0.56 [ 0.78 [ 0.68] 058054 078 0,61 0.58 | 0.54 -
2-1/4 100 [094]0.75[1.00] 089 | 0.68]0.61[1.00]0.80[063]057|082]071[060]056]082]063]060]056 g
2112 100 1.00] 078 1.00]095]0.71[063]1.00] 084 065|059 087|075 062|057 087 [066]062]057 %)
2-3/4 100 [1.00]082[1.00] 100|074 065]1.00]088 067 061|091 078 064]059|0091]068]064]059 —
3 100 1.00[ 086 [1.00[1.00]077]067]1.00]0.92 069|062 096]081]066]060]0.96]0.70]0.66]0.60 =
— 3-1/2 100 1.00[0.93[1.00[1.00] 083 071100 1.00[0.74[065[1.00]087]069]063]1.00]0.75]0.69]0.63 !
£ 4 100 [1.00]1.00[1.00] 100|088 0.75[1.00]1.00[078]069|1.00]0.94[073]066]1.00]079]0.73] 066 =
= 4-1/2 100 1.00]1.00]1.00]1.00]0.94]079]1.00]1.00]082]072]1.00]1.00]0.77[069]1.00[084]0.77]069 =
g 5 100 [1.00]1.00[1.00]100[1.00]084[1.00] 100087 075[1.00]1.00[081]072]1.00]089]081]072 E
2 5-1/2 100 1.00[1.00[1.00[1.00]1.00]0.88]1.00] 100|091 079]1.00]1.00]085]075]1.00]0.95]0.85]0.75
E) 6 100 1.00[1.00[1.00[1.00]1.00]092]1.00]1.00|0.96[082]1.00]1.00]089]078]1.00]0.98]0.89]0.78
- 6-1/2 100 [1.00]1.00[1.00]1.00[1.00]0.96[1.00]1.00]1.00]085[1.00]1.00[092]081[1.00] 1000927081
7 100 1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]0.88]1.00]1.00]0.96]084]1.00]1.00]0.96]084
7-112 100 [1.00]1.00[1.00]1.00[1.00]1.00]1.00]1.00[1.00]092]1.00]100]1.00]0871.00]100]1.00]087
8 100 1.00[1.00[1.00[1.00]1.00]1.00]1.00]1.00|1.00[0.95]1.00]1.00]1.00]090]1.00]1.00]1.00]0.90
8-1/2 100 1.00[1.00[1.00[1.00]1.00]1.00]1.00]1.00|1.00[0.08]1.00]1.00]100]093]100]1.00]1.00]0.03
9 100 [1.00]1.00[1.00]1.00[1.00]1.00[1.00]1.00]1.00]1.00]1.00]1.00]1.00]0.96]1.00]100]1.00]0.96
9-1/2 100 1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]099]1.00]1.00]1.00]099
10 100 [1.00]1.00[1.00]1.00[1.00]1.00]1.00]1.00[1.00]100[1.00]100]1.00]100]1.00]100]1.00]71.00

Spacing Reduction Factors - Tension (Fys)
Diameter (in) 1/4 3/8 1/2 5/8 3/4

SCREW-BOLT+"
High Performance Screw Anchor

Nominal Embedment hron (in) 1 [1-5/8|2-1/2|1-1/2| 2 |3-1/4]|4-1/2|1-3/4|2-1/2(4-1/4(5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4]| 5 |6-1/4
Minimum Spacing snn (in) [ 1-1/2|1-1/2|1-1/2| 2 2 2 2 [2-3/4]|2-3/4|2-3/4| 2-3/4| 2-3/4|2-3/4|2-3/4|2-3/4| 3 3 3 3
1-1/2 0.8910.73]0.66| - - - - - - - - - - - -
1-3/4 0.9410.77]1068 | - - - - - - - - - - -
2 1.0010.80]0.70|0.88|0.77]0.67 ] 063 | - - - - - - -
2-1/4 1.00(0.83(0.72]0.93]0.80)069]064| - - - - - - -
2-1/2 1.00(086|0.74]0.97]083]070]065| - - - - - - - -
2-3/4 1.00]0.89|0.76 [ 1.00 | 0.86 | 0.72 ] 0.66 | 0.92 | 0.78 | 0.67 | 0.64 | 0.80 | 0.73 | 0.65 [ 0.63 | - - - -
3 1.00(0.92|0.78]1.00]0.89]0.74]0.67 | 0.95| 0.80 | 0.68 | 0.65 | 0.83 [ 0.74 | 0.66 | 0.64 | 0.83 | 0.69 | 0.66 | 0.64
3-1/2 1.001099]0.82|1.000.94]0.77]0.70]1.00|0.85|0.71|0.670.88|0.78 | 0.68 [ 0.65 | 0.88 | 0.71 | 0.68 | 0.65
4 1.001.000.86|1.00]1.00)0.80|0.72|1.000.89]0.73]0.68 |0.920.81]0.70]0.67 | 0.93 | 0.74 | 0.71 | 0.67
4-1/2 1.001.00(0.90|1.00]1.00)0.83]0.74|1.000.93]0.75]0.70|0.97 [0.85]0.72]0.68 | 0.97 | 0.76 | 0.73 | 0.69
- 5 1.00]1.00(0941.00|1.00)0.86]0.76|1.00|0.98|0.78)0.72]1.00)0.88|0.75|0.70 | 1.00 | 0.79 ] 0.75 | 0.70
-ng 5-1/2 1.001.000.97|1.00]1.00]0.89]0.78 | 1.00|1.00|0.80]0.74|1.00|0.92]0.77]0.7211.00 | 0.81 | 0.77 | 0.72
= 6 1.0011.001.00 | 1.00|1.00]0.93]0.81]1.00|1.00|0.82f0.75]1.000.95]0.79|0.73]1.00]0.84]0.79 | 0.73
§ 6-1/2 1.001.00(1.00|1.00]1.00]0.96|0.83|1.00|1.00|0.85]0.77|1.00f0.98]0.81]0.75]1.000.86 | 0.81|0.75
g 7 1.001.001.00|1.00]1.00)099]0.85]|1.00|1.00]0.87]0.79]1.00(1.00]0.83]0.761.00 | 0.89 | 0.83 | 0.77
g 7-1/2 1.00]1.00{1.00|1.00 | 1.00) 1.00]0.87|1.00|1.00|0.90)0.81]1.00)1.00|0.85|0.78|1.00]0.91]0.85]0.78
§_ 8 1.00(1.00|1.00|1.00]1.00]1.00]0.90| 1.00|1.00|0.92]0.83|1.001.00|0.87]0.80|1.00|0.94|0.87 |0.80 =
@ 8-1/2 1.0011.00 | 1.00 | 1.00 [ 1.00 | 1.00 ] 0.92 | 1.00 | 1.00 | 0.94 | 0.84 | 1.00 | 1.00 | 0.89 | 0.81 | 1.00 | 0.96 | 0.89 | 0.81 EC‘J
9 1.00(1.00|1.00|1.00]1.00]1.00]0.94]1.00|1.00]0.97]0.86|1.00|1.00]0.91]0.83]1.00]0.99|0.91|0.83 g
9-1/2 1.00 [ 1.00|1.00|1.00]1.00]1.00]0.96|1.00|1.00]0.99]0.88|1.00|1.00]0.93]0.84]1.00]|1.00]|0.93|0.85 8
10 1.00)1.00|1.00|1.00|1.00)1.00]0.98|1.00|1.00|1.00)0.90|1.00)1.00|0.95|0.86|1.00|1.00]0.95| 0.86 é
10-1/2 1.001.001.00|1.00]1.00]1.00|1.00|1.00|1.00|1.00]0.91|1.00|1.00]0.97]0.88]1.00|1.00|0.97|0.88 g
11 1.0011.00/1.00 | 1.00|1.00|1.00]1.00]1.00|1.00|1.00f0.93]1.00|1.00|0.99 |0.89|1.00]1.00]0.99 | 0.89 =
11-1/2 1.001.00|1.00|1.00]1.00)1.00]1.00|1.00|1.00f1.00]0.95]1.00|1.00|1.00]0.91]1.00]1.00]|1.00|0.91 %
12 1.00(1.00|1.00|1.00]1.00]1.00|1.00|1.00|1.00|1.00]0.97|1.00(1.00|1.00]0.92]1.00]1.00|1.00|0.93 z
13 1.00]1.00|1.00|1.00|1.00)1.00]1.001.00|1.00|1.00)1.00|1.00)1.00|1.00|0.96|1.00|1.00]1.00|0.96 %
14 1.001.001.00|1.00]1.00]1.00|1.00|1.001.00|1.00]1.00|1.00|1.00|1.00]0.99]1.00|1.00 |1.000.99 =
15 1.0011.001.00 | 1.00|1.00|1.00]1.00)1.00|1.00|1.00|1.00]1.00|1.001.00 | 1.00|1.00]1.00|1.00 | 1.00 g
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g Edge Distance Reduction Factors - Shear (Fy)
m Diameter (in) 1/4 3/8 1/2 5/8 3/4
n Nominal Embedment hwon (in)| 1 1-5/8|2-1/2|1-1/2| 2 |[3-1/4|4-1/2(1-3/4]|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |[6-1/4(2-1/2|4-1/4| 5 |6-1/4
: Min. Edge Distance cnin(in) |1-1/2|1-1/2|1-1/2 | 1-1/2 | 1-1/2 | 1-1/2 | 1-1/2| 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4
> 1-1/2 058063059 040 037 o3tfos2f - [ - [ - -[--|--|-|-1-1-
2z 1-3/4 068073069 |046]043]036[038[035[0.31[030(0.31[0.27[0.26]025[026[026]022]022]023
- 2 078084 078053049 | 041|043 [041]035[035[0.36[0.30[0.29]0.29030]0.30]025]0.26]027
g 2-1/4 0871094 088|059 ]055|046| 048|046 040039040 034[033]032033]033]028]0.29]0.30
- 2-1/2 097 11.00 098|066 | 061|051 |054[051|044[043[045038]036]036037]037]031]032]033
- 2-3/4 1.00 | 1.00 [ 1.00 [ 0.73 [ 0.67 [ 0.56 [ 0.59 | 0.56 [ 0.49 | 0.48 | 0.49 | 0.42 | 0.40 | 0.40 | 0.41 | 0.41 | 0.34 | 0.35 | 0.37
> .g 3 1.00 | 1.00 [ 1.00 [ 0.79 [ 0.73 [ 0.61 [ 0.64 | 0.61 [ 0.53 | 0.52| 0.54 | 0.46 | 0.44 | 0.43 | 0.45 | 0.44 | 0.38 | 0.39 | 0.40
r4 = 3-1/2 1.00 | 1.00 [ 1.00 [ 0.92 [0.85[0.72 | 0.75 | 0.71 [ 0.62 | 0.61| 0.63 | 053 | 051 | 050 | 052 | 0.52 | 0.44 | 0.45 | 0.47
(o] g 4 1.00 | 1.00 | 1.00 [ 1.00 [ 0.97 [ 0.82 [ 0.86 | 0.81 [ 0.71 | 0.69| 0.72 | 0.61 | 058 | 057 | 059 | 059 | 0.50 | 0.51 | 0.53
7 § 4112 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 [ 0.92 [ 0.97 | 0.91 [ 0.80 | 0.78 | 0.81 | 0.68 | 0.66 | 0.65 | 0.67 | 0.67 | 0.56 | 0.58 | 0.60
(o) k) 5 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 0.89 | 0.87 | 0.90 | 0.76 | 0.73 | 0.72 | 0.74 | 0.74 | 0.63 | 0.64 | 0.66
ol “ 5-1/2 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 [ 0.97 | 0.95| 0.99 | 0.84 | 0.80 | 0.79 | 0.82 | 0.82 | 0.69 | 0.71 | 0.73
@ 6 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00| 1.00 | 0.91 | 0.88 | 0.86 | 0.89 | 0.89 | 0.75 | 0.77 | 0.80
6-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00| 1.00 | 0.99| 095|093 | 097 | 0.96 | 0.81 | 0.84 | 0.86
7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00| 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 0.93
7112 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.96 | 1.00
8 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Spacing Reduction Factors - Shear (Fs)
Diameter (in) 1/4 3/8 1/2 5/8 3/4

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

Nominal Embedment hoon (in) | 1 [1-5/8|2-1/2|1-1/2| 2 |3-1/4)|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4

Minimum Spacing snn _(in) | 1-1/2 [1-1/2|1-1/2| 2 2 2 2 | 2-3/4|2-3/4(2-3/4|2-3/4|2-3/4 |2-3/4|2-3/4]|2-3/4| 3 3 3 3

1-1/2 0.60 1060|060 | - - - - - - - - - - - - - - - -

1-3/4 0.6110.62 061 | - - - - - - -

2 0.63]0.640.63]059|0.58]057[057] - - - - - - - - - - - -

2-1/4 0.65]0.66 | 0.65]0.60 [ 0.59 | 0.58 [ 0.58 | - - - - - - - - - - - -

2-1/2 0.66 | 0.67 | 0.66 | 0.61 | 0.60 | 0.59 [ 0.59 | - - - - - - - - - -

2-3/4 0.68 1 0.69 | 0.68 ] 0.62 | 0.61 ] 0.59 [ 0.60 | 0.59 | 0.58 | 0.58 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | - - - -

3 0.69 | 0.71 [ 0.70 | 0.63 | 0.62 | 0.60 | 0.61 | 0.60 | 0.59 | 0.59 | 0.59 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | 0.56 | 0.56 | 0.57

3-1/2 0.730.7410.73 ] 0.65 | 0.64 | 0.62 | 0.63 | 0.62 | 0.60 | 0.60 | 0.60 | 0.59 | 0.59 | 0.58 | 0.59 | 0.59 | 0.57 | 0.57 | 0.58

4 0.76 1 0.78 | 0.76 | 0.68 | 0.66 | 0.64 | 0.64 | 0.64 | 0.62 | 0.62 | 0.62 | 0.60 | 0.60 | 0.60 | 0.60 | 0.60 | 0.58 | 0.59 | 0.59

4-1/2 0.7910.810.79]0.70 | 0.68 | 0.65 | 0.66 | 0.65 | 0.63 | 0.63 | 0.63 | 0.61 ] 0.61 | 0.61 | 0.61 | 0.61 | 0.59 | 0.60 | 0.60

5 0.8210.850.83]0.72|0.70 | 0.67 [ 0.68 | 0.67 | 0.65 | 0.64 | 0.65 | 0.63 | 0.62 | 0.62 | 0.62 | 0.62 | 0.60 | 0.61 | 0.61

5-1/2 0.86 | 0.88 | 0.86 | 0.74 |1 0.72']1 0.69 | 0.70 | 0.69 | 0.66 | 0.66 | 0.66 | 0.64 | 0.63 | 0.63 | 0.64 | 0.64 | 0.61 | 0.62 | 0.62

6 0.89 1092 (089|076 |0.74]0.70 | 0.71 | 0.70 | 0.68 | 0.67 | 0.68 | 0.65 | 0.65 | 0.64 | 0.65 | 0.65 | 0.63 | 0.63 | 0.63

N 6-1/2 0921095(092]0.79|0.76 | 0.72 | 0.73 | 0.72 ] 0.69 | 0.69 | 0.69 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.64 | 0.64 | 0.64

E 7 0.95]10990.96)0.81|0.78]0.74|0.75] 0.74]0.71 1 0.70 | 0.71 | 0.68 | 0.67 | 0.67 | 0.67 | 0.67 | 0.65 | 0.65 | 0.66

E 7-1/2 0.9911.000.99]0.83|0.80)0.76 0.77 ) 0.75]0.72 |1 0.72 | 0.72 | 0.69 | 0.68 | 0.68 | 0.69 | 0.69 | 0.66 | 0.66 | 0.67

é 8 1.00]1.00]1.000.85]082]0.77]0.79]0.77 | 0.74 | 0.73 | 0.74 1 0.70 | 0.69 | 0.69 | 0.70 | 0.70 | 0.67 | 0.67 | 0.68

= 9 1.00]1.00|1.000.90|0.87]0.81]0.82]0.80|0.77|076|0.770.73]0.720.72|0.72]0.72] 0.69] 0.69 | 0.70

§ 10 1.00 {1.00 | 1.00 [ 0.94 | 0.91 | 0.84 | 0.86 | 0.84 | 0.80 | 0.79 | 0.80 | 0.75 | 0.74 | 0.74 ] 0.75 | 0.75 | 0.71 | 0.71 | 0.72

c§' 11 1.00 [ 1.00 |1 1.00 [ 0.98 | 0.95]0.87 | 0.89 | 0.87 | 0.82 ] 0.82 | 0.83 | 0.78 | 0.77 | 0.76 | 0.77 | 0.77 | 0.73 | 0.74 | 0.74

12 1.00 [ 1.00 |1 1.00 [ 1.00 | 0.99 | 0.91 | 0.93 | 0.91 | 0.85] 0.85 | 0.86 | 0.80 | 0.79 ] 0.79 | 0.80 | 0.80 | 0.75 | 0.76 | 0.77

ﬁ 13 1.00]1.001.00|1.00|1.00]0.94]0.96]0.94|0.88|0.88|0.89]|083]0.82|0.81|082]|0.82]0.77]0.78 | 0.79
% 14 1.00]1.00|1.00|1.00 | 1.00 | 0.98 ] 1.00 | 0.97 | 0.91 [ 0.90 | 0.92 | 0.85 | 0.84 | 0.84 [ 0.85 | 0.85 | 0.79 | 0.80 | 0.81
o 15 1.00 {1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 ] 0.93 | 0.95 | 0.88 | 0.86 | 0.86 | 0.87 | 0.87 | 0.81 | 0.82 ] 0.83
ﬂa” 16 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 ] 0.96 | 0.98 | 0.91 [ 0.89 | 0.88 | 0.90 | 0.90 | 0.83 | 0.84 | 0.85
g 17 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.93 [ 0.91 | 0.91 | 0.92 | 0.92 | 0.86 | 0.86 | 0.88
% 18 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.001.00|1.00]0.96]0.94]0.93|0.95]|0.94]0.88]0.89 |0.90
S 19 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.001.00|1.00]0.98]0.96]0.95097]0.97]0.90]0.91|0.92
§ 20 1.00 {1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.99 | 0.98 | 1.00 | 0.99 | 0.92 | 0.93 | 0.94
g 21 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.95 ] 0.97
% 22 1.00 [ 1.00 | 1.00  1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.97 | 0.99
g 23 1.00]1.00|1.001.00|1.00]1.00]|1.00|1.00|1.00|1.00|1.00]1.00|1.00|1.00|1.00]1.00]0.98]0.99 |1.00
‘E 24 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.00f1.00|1.00]1.00|1.00|1.00|1.00|1.00]1.00]1.00 |1.00
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Ultimate Load CGapacities for Screw-Bolt+ in Normal-Weight Goncrete at Minimum Edge'? a
Minimum Minimum Concrete Compressive Strength o
Nominal Anchor | Nominal | Minkmam Edge fic = 2,500 psi (17.3 MPa) f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa) -
d Depth in. Tension Shear Tension Shear Tension Shear
in, in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Lo
(mm) (k) (kN) (kN) (kN) (kN) (kN) 4
1-5/8 2,060 1,300 2,260 1,420 2,600 1,640 <
14 (41) 1-1/2 92 (.8 (10.1) (6.3) (11.6) (73
2-1/2 (38) 3,380 1,580 3,700 1,740 4,280 2,000 —
(64) (15.0) (7.0) (16.5) (7.7 (19.0) 8.9 <
1-1/2 2,120 1,060 2,320 1,160 2,680 1,340 24
(38) 9.4) @.7 (10.3) (6.2 (11.9 6.0) E
2 2,600 1,560 2,840 1,700 3,280 1,960
98 (61) 1-1/2 (11.6) 6.9 (12.6) (7.6) (14.6) 8.7) <
3-1/4 (38) 4,460 2,080 4,880 2,280 5,640 2,640 -
83) (19.8) 9.3 (21.7) (10.1) (25.1) 1.7 ( © ]
4-1/2 7,680 2,080 8,420 2,280 9,720 2,640 [
(114) (34.2) 9.3 (37.5) (10.1) (43.2) (11.7) E
1-3/4 2,840 2,040 3,115 2,220 3,595 2,580
(44) (12.6) 9.1) (13.9 9.9 (16.0) (11.5)
2-1/2 3,820 2,360 4,180 2,580 4,820 2,980
(64) 1-3/4 (17.0) (10.5) (18.6) (11.5) (21.4) (13.3 =
112 F8
4-1/4 (38) 6,860 3,280 7,520 3,580 8,680 4,140 &+ S
(108) (30.5) (14.6) (33.5) (15.9) (38.6) (18.4) h %
5-1/2 12,600 3,280 13,800 3,580 15,940 4,140 d >
(140) (56.0) (14.6) 61.4) (15.9) (70.9 (18.4) ° ()
3-1/4 5,260 2,800 5,760 3,060 6,640 3,540 m 8
(83) (23.4) (12.5) (25.6) (13.6) (29.5) (15.7) D
5/8 5 1-3/4 8,360 3,660 9,160 4,020 10,580 4,640 g 8
(127) (44) (37.2 (16.3) (40.7) (17.9 47.1) (20.6) g
6-1/4 10,240 3,660 11,200 4,020 12,940 4,640 m S
(159) (45.5) (16.3) (49.8) (17.9 (57.6) (20.6) t "q:)
4-1/4 7,240 3,460 7,920 3,780 9,160 4,360 u (ol
(108) (32.2) (15.4) (35.2) (16.8) 40.7) (19.4) m _g)
3/4 5 1-3/4 9,140 3,460 10,020 3,780 11,560 4,360 o
(127) (44) (40.7) (15.4) (44.6) (16.8) (61.4) (19.4)
6-1/4 14,420 3,460 15,800 3,780 18,240 4,360
(159) 64.1) (15.4) (70.3) (16.8) 81.1) (19.4)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
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g Allowable Load Gapacities for Screw-Bolt+ in Normal-Weight Concrete at Minimum Edge'>**
g Nominal TIT':IT:;:, Minimum Minimum Concrete Compressive Strength
Anchor Edge f'c = 2,500 psi (17.3 MPa) f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa)
- = Diameter Embedment Distance
d Depth = Tension Shear Tension Shear Tension Shear
> in. in. (mm) Ihs Ihs Ihs Ihs Ihs Ihs
2 () (kN) (kN) (kN) (kN) (kN) (kN)
_-— 1-5/8 515 325 565 355 650 410
0 ” “1) 112 23 (14 29 (1.9 29 (18
> 2-1/2 (38) 845 395 925 435 1,070 500
|~ (64) (3.8) (1.8) 4.1 (1.9 (4.8) (22)
> 1-1/2 530 265 580 290 670 335
(38) 24 (1.2) (2.6) (1.3) 3.0) (1.5
z 2 650 390 710 425 820 490
0 38 (61) 1-1/2 2.9 1.7 (3.2 1.9 (3.6) 2.2
- = 3-1/4 (38) 1,115 520 1,220 570 1,410 660
o 83 (6.0 2.3 (6.4) (2.5 6.3 2.9
’ 4-1/2 1,920 520 2,105 570 2,430 660
m (114) 8.5 2.3 9.4 (2.5 (10.8) 2.9
1-3/4 710 510 780 555 900 645
(44 82 23 85 25 4.0 29
T 2-1/2 955 590 1,045 645 1,205 745
S W (64) 1-3/4 42 (2.6) (4.6) 29 64 83
= 1/2
(@) 4-1/4 (38) 1,715 820 1,880 895 2,170 1,035
& a (108) (7.6) (3.6) 84 (4.0 9.7) (4.6)
8‘ m 5-1/2 3,150 820 3,450 895 3,985 1,035
§ (140) (14.0) (3.6) (15.3) 4.0 17.7) (4.6)
% E 3-1/4 1,315 700 1,440 765 1,660 885
8 !u 83 (6.8 (3.1 6.4) (3.4 (7.4 (3.9
w 5/8 5 1-3/4 2,090 915 2,290 1,005 2,645 1,160
Q ° (127) (44 9.3 @1 (10.2) 4.5 (11.8) (6.2
% F 6-1/4 2,560 915 2,800 1,005 3,235 1,160
~ ﬂ (159) (11.4) @41 (12.5) 4.5 (14.4) (6.2
(;3 +_. 4-1/4 1,810 865 1,980 945 2,290 1,090
8‘ 2 (108) 8.1) (3.8 8.8 4.2 (10.2) 4.8
R 3/4 5 1-3/4 2,285 865 2,505 945 2,890 1,090
(127) (44) (10.2) (3.8 (11.1) 4.2 (12.9) 4.8
6-1/4 3,605 865 3,950 945 4,560 1,090
(159) (16.0) (3.8 (17.6) 4.2 (20.3) 4.8
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less that critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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INSTALLATION SPECIFICATIONS

CODE LISTED

&
Screw-Bolt+ Installation Specifications in Goncrete and Supplemental Information'>** |CC-ES ESR-3889 g
- - - 9
Anchor Property/ . ; Nominal Anchor Diameter (inch)
Setting Information Notation | Units 1/4 3/8 1/2 5/8 E
. I in. 0.250 0.375 0.500 0.625
Nominal anchor diameter a (mm) 6.35) (9.525) (12.7) (15.9 ol
Minimum diameter of d in. 3/8 1/2 5/8 3/4 <
hole clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) (6
-
Norminal il bit ciameter | b in. e o8 e O =
Minimum nominal h in. 1-5/8 | 2-1/2 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 <
embedment depth® om (mm) @1 (64) (51) (64) (83) (64) (76) (108) (64) (64) (127) :
. in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73
Erfective Embedment e | om | G0 | @y | 34 | @ | 60 | @y | &5 | ®) | 6 | @ | ©9 =

. in. 2 2-7/8 | 2-3/8 | 2-7/8 | 3-5/8 | 2-7/8 | 3-3/8 | 4-5/8 | 3-5/8 | 4-3/8 | 5-3/8
Minimum hole depth Mroe | mm) | 61 | @3 | 60 | 73 | ©@ | 73 | ©6 | a1 | @ | (111 | (137) =
Minimum concrete B in. 3-1/4 4 3-1/2 4 5 4-1/2 | 5-1/4 | 6-3/4 5 6 7
member thickness m (mm) 83) (102) (89 (102) | (127) | (114) | (133) | (171) (127) (152) (178)

o ; ) in. 1-1/2 Cmin = 1-1/2 (38 1-3/4 1-3/4 1-3/4 g
Minimum edge distance® Cmin (mm) (38) for Smn > 3 ((76)) (44) (44) (44) g _8
Minimum spacing o in. 1-1/2 Smin = 2 (91) 2-3/4 2-3/4 3 + I
distance® e (mm) (38) for Cmin > 2 (51) (70) (70) (76) = ';:

» ' in. 4.30 6.10 5.00 6.30 7.80 3.30 5.90 8.10 6.30 7.90 10.10 10.90 [}
Critical edge distance G mm) | 109 | @155 | (127 | (160) | (198) | 84 | (150) | ©06) | (160) | 01) | @57) | @77) (=] 5
Minimum overall ) in. 1-3/4 3 2-1/2 3 4 3 4 5 4 5 6 5 m %
anchor length’ anch (mm) (44) (76) (64) (76) (102) (76) (102) | (127) (102 (127) (152) (127) s
Maximum Installation T, ft.-Ibf. 19 25 25 25 40 45 45 60 60 70 g %
torque nstmax (N-m) (26) (34) (34) (34) (54) 61) 61) 81) 81) (95) m §
Maximum impact T ft.-Ibf 150 300 300 700 700 t '-g
wrench power (torque) mpactmax | (N-m). (203) (407) (407) (950) (950) u &
Impact wrench ; . =
socket size in. 7116 9/16 3/4 15/16 1-1/8 ‘n >
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64 -
Maximum washer .
diameter - in. 37/64 3/4 1-116 1-1/8 1-13/32
Effective tensile stress A in? 0.045 0.094 0.176 0.274 0.399
area (screw anchor body) g (mm?) (29.0) (60.6) (113.9) (176.8) (257.4)

Minimum specified f ksi 100 925 115 95 95
ultimate strength va (N/mm?) (690) (638) (794) (656) (656)
Minimum specified yield f ksi 80 74 92 76 76
strength y (N/mm?) (552) (611) (635) (524) (524)
Uncracked [3 Ibf/in 1,252,000 1,157,000 1,014,000 919,000 1,028,000
e’\l"x?jn concrete e | (kN/mm) (211) (195) (171) (155) (173)
stiffness? Cracked Ibf/in 355,000 330,000 349,000 378,000 419,000
concrete ﬁ“ (kN/mm) (60) (56) (59) (64) (1)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACl 318-11 Appendix D, as applicable.

2. For installations in the topside of concrete-filled steel deck assemblies with minimum concrete member thickness, hmingeck, 0f 2.5 inches above the upper flute (topping thickness). See the table
for anchor setting information for installation on the top of concrete-filled steel deck assemblies and the top of concrete over steel deck installation detail.

3. For installations in the topside of concrete-filled steel deck assemblies with sand-lightweight concrete fill, the maximum installation torque, Tinstmax, is 18 ft.-Ib.

4. For installations through the soffit of steel deck assemblies into concrete, see the design information table for installation in the soffit of concrete-filled steel deck assemblies and the installation
details in the soffit of concrete over steel deck for the applicable steel deck profile. Tabulated minimum spacing values are based on anchors installed along the flute with axial spacing equal to
the greater of 3her or 1.5 times the flute width.

5. The embedment depth, hom, is measured from the outside surface of the concrete member to the embedded end of the anchor.

6. Additional combinations for minimum edge distance, cmin, and minimum spacing distance, smin, may be derived by linear interpolation between the given boundary values for the 3/8-inch
diameter anchors.

7. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment. The minimum nominal anchor length is measured from under the head to the tip of the anchor.

8. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.
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E Anchor Setting Information for Installation on the Top of Concrete- CODE LISTED
r-Y Filled Steel Deck Assemblies with Minimum Topping Thickness'>** ICC-ES ESR-3889
: Nominal Anchor Size (inch)
> Anchor Property / Setting Information Notation Units
z 1/4 3/8 1/2
. I in. 0.250 0.375 0.500
a Nominal anchor diameter Oa (mm) 6.4) @5 {12.7)
> Minimum diameter of hole d in. 3/8 12 5/8
- clearance in fixture " (mm) 9.5 (12.7) (15.9)
> Nominal drill bit diameter Choit in. 1/4 ANSI 3/8 ANSI 1/2 ANSI
- . s in. 1-5/8 2-1/2 2 2-1/2
z Minimum nominal embedment depth Pnom (mm) @) (64) ) (64)
) in. 1.20 1.94 1.33 1.75
g Effective embedment Per (mm) (30) (49) 33 (44)
. in. 2 2-1/2 2-3/8 2-1/2
o Minimum hole depth ho ) 1) o4 ©0) ©4)
’ Minimum concrete member thickness ho in. 2-1/2 2-1/2 2-1/2 2-1/2
(7] (topping thickness) in deck (mm) (64) (64) (64) (64)
‘e . , in. 1-1/2 2 2-1/2
Minimum edge distance Crmin deck,top (mm) (39) 1) 64)
L " o in. 1-1/2 2 2-1/2
cg_ m Minimum spacing distance Smin,decktop (mm) (38) (51) (64)
cP a Critical edge distance Cacdeck top (r;?r'n) (7%) d 32) (%S) d 22)
= m
() .
= . . 5 in. 1-3/4 3 2-1/2 3
Qg) E Minimum nominal anchor length Lanch (mm) (44) (76) 64) (76)
g ] Maximum impact wrench power T ft.-Ib. 150 300 300
D w (torque) mpactmax (N-m) (203) (407) (407)
L ft.-Ib 187 25 25 45
(@) i i i T
& ° Max. installation torque Tinstmax (N-m) 26) (34) (34) 61)
i q Wrench socket size - in. 7116 9/16 3/4
(;) +_‘ Max. head height - in. 21/64 3/8 31/64
8‘ 2 Max. washer diameter - in. 37/64 3/4 1-116
- For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?, 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with this table, the anchor installation specifications in concrete table and the
top of concrete over steel deck installation detail provided the concrete thickness above the upper flute meets the minimum thicknesses specified in this table. Minimum concrete member
thickness, hmingeck, refers to the concrete thickness above the upper flute (topping thickness). See the top of concrete over steel deck installation detail.

2. Applicable to the following conditions:

For 1/4-inch-diameter anchors with 1-5/8-inch nominal embedment, 2-1/2-inch < hiingeck < 3-1/4-inch.
For 1/4-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmindeck < 4-inch.
For 3/8-inch-diameter anchors with 2-inch nominal embedment, 2-1/2-inch < hmingeck < 3-1/2-inch.
For 1/2-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmingeck < 4-1/2-inch.

3. For all other anchor diameters and embedment depths, refer to the anchor installation specifications in concrete table for applicable values of hmin, Cmin and smin, which can be substituted for
hmin,deck, Cmin,deck,top and Smin,deck,top, respectively.

4. Design capacities shall be based on calculations according to values in Tension Design Information and the Shear Design Information tables.

5. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.

6. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment for hex head anchors. The minimum nominal anchor length is measured from under the head to the tip of the anchor.

7. For installations in the topside of concrete-filled steel deck assemblies with normal-weight concrete fill, a maximum installation torque, Tinstmax, 0f 19 ft.-Ib is allowed.
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INSTALLATION SPECIFICATIONS

Installation Detail for Anchors in the Top of Concrete Over Steel Deck
Floor and Roof Assemblies with Minimum Topping Thickness (See Dimensional Profile Requirements)'*

SAND LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Screw-Bolt+ Anchor (Typ)

Min. 2-1/2"

Upper Flute (Valley)

(Typ)

Min. 1-3/4" Min. 6" (Typ)
(Typ)

Lower Flute (Ridge)—
Min. 2-1/2" No. 20 Gage Steel Deck Min.
(Typ)
Flute Edge

1. Anchors may be placed in the top side of concrete over steel deck profiles
provided the minimum concrete thickness above the upper flute (topping
thickness), minimum spacing distance and minimum edge distances are
satisfied as given in Anchor Setting Information for Installation on the
Top of Concrete-Filled Steel Deck Assemblies with Minimum Topping
Thickness table.

2. For all other anchor diameters and embedment depths installed in the
top of concrete over steel deck profiles with topping thickness greater
than or equal to the minimum concrete member thicknesses given in
the Installation Specifications in Concrete table, the minimum spacing
distances and minimum edge distances must be used from the Installation
Specifications in Concrete table, as applicable.

Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'>*

"
(-
(o)
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¥
<
<
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<
=
=
<
- -
(¥
[ ]
=

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

\j’""' 2 r3/4“ Clearance Min. Upper Flute (Valley)

Min. 3-7/8"
(Typ)

. . Screw-Bolt+
I N Anchor (Typ)

Min. 3-7/8"
(Typ) _
Min. Lower Flute (Ridge)—

"
No. 20 Gage Steel Deck Min.
Flute Edge

Min. 12" (Typ)

1. Anchors may be placed in the upper flute or lower flute of concrete-filled
steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed with a maximum 15/16 -inch
offset in either direction from the center of the flute. The offset distance
may be increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance is also
satisfied (e.g. 1-1/4 -inch offset for 4-1/2-inch wide flute).

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.

SCREW-BOLT+"
High Performance Screw Anchor

Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'>*

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/2"

r 3/4" Clearance Min. Upper Flute (Valley)
-

% Screw-Bolt+ \'; i Min_.[3-1/2"
S . Anchor (Typ) < < (Typ)
Min. 2-1/2" Mir“.a =
(iyp) 718
Min. Lower Flute (Ridge)—

134" No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-
filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed in the center of the flute. An
offset distance may be given proportionally for profiles with flute widths
greater than those shown provided the minimum lower flute edge distance
is also satisfied.

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.
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g STRENGTH DESIGN (SD)
g CODE LISTED | £ens
- - Tension Design Information For Screw-Bolt+ Anchor In Goncrete'? |CC-ES ESR-3889 J
> Nominal Anchor Diameter
z Design Characteristic Notation | Units
— 1/4 3/8 1/2 5/8 3/4
g Anchor category 1,20r3 - 1 1 1 1 1
- ' in. 1-5/8 | 2-1/2| 2 | 2-12|3-1/4121/2| 3 |41/4|3-1/4| 4 5 4-1/4
- Minimum nominal embedment depth Pinom (mm) @) |64 | 61 |64 | 8 | ©4 | 78 | 108 | ©4 | ©4 | 127 | (108)
> Steel Strength in Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)
. ' ; Ib 4,535 8,730 20,475 26,260 38,165
E Steel strength in tension Nsa'® (N) (30.2) (38.8) @1.1) (116.8) (169.8)
T Reduction factor for steel strength®* [} - 0.65
o Concrete Breakout Strength in Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)
. in. 120 | 1.94 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 3.73 | 3.08
~ Effective embedment het mm | @0 | @9 | G4 | @y | ©) | @y | 65 | ® | 67 | 73 | ©9 | 78
) Critical edae distance c in. 430 | 6.10 | 5.00 | 6.30 | 7.80 | 3.30 | 590 | 810 | 6.30 | 7.90 |10.10| 10.90
d h (mm) (109) | (155) | (127) | (160) | (198) | (84) | (150) | (206) | (160) | (201) | (257) | (277)
Critical edge distance, topside of :
concrete-filled steel decks with Cac,deck top (rlnnrh) ?7%()) (‘11 gg) ?8%()) - -1 (? gg) -1 -1 - -1 - -1
minimum topping thickness®
Effectiveness factor for
uncracked concrete Kuncr - 27 24 30 24 24 30 24 24 30 24 24 27
Effectiveness factor for cracked concrete Ker - 17 17 17 21 17
Modification factor for
cracked and uncracked concrete® Fen ) 10 10 10 10 10

Reduction factor for concrete é

breakout strength? - 0.65 (Condition B)

Pullout Strength in Tension (Non-Seismic Applications) (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

Characteristic pullout strength, Ib See
uncracked concrete (2.500 psj™® Np,uncr (N) See Note 7 See Note 7 See Note 7 See Note 7 Note 7
Characteristic pullout strength, N Ib 765 | 1,415 See Note 7 1,645 | 2,515 | 4,700 | 3,080 | 4,720 | 6,900 | See
cracked concrete (2,500 psi)®™ pr (kN) (34) | 6.3 (7.3) | (11.2) | (20.9) | (13.7) | (21.0) | (30.7) | Note 7
Reduction factor for pullout strength® [} - 0.65 (Condition B)
Pullout Strength in Tension for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)

Characteristic pullout strength, N b 360 | 1,170 900 | 1,645 |2,765|1,645|2,515| 4,700 | 1,910 | 2,445 | 3,370 | 4,085
seismic (2,500 psi)te o (1.6) | 6.2 | 40 | (7.3 | (123 (7.3) | (11.2) | (20.9) | 8.5 | (10.9) | (15.0)| (18.2)
Reduction factor for pullout strength® [} - 0.65 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Io = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with published instructions and details.

3. Al values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that complies with ACl 318-14 Chapter 17 or ACI 318-11 Appendix
D requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 Section D.4.3(c), as applicable for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI
318-14 Section 5.3 or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
5. Select the appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kine) and use Wew = 1.0.

6. For all design cases Wep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 2,500)* for psi or (f'c / 17.2)* for MPa. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 2,500)°° for psi or (f'c / 17.2)* for MPa.

7. Pullout strength does not control design of indicated anchors and does not need to be calculated for indicated anchor size and embedment.

8. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACI 355.2, Section 9.5.Y

9. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

10. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 084 1s applied to all values of f'c affecting Na.

11. Tabulated critical edge distance values, Cac.ecktop, are for anchors installed in the top of concrete over steel deck profiles with a minimum concrete thickness, hmingeck, 0f 2.5 inches above the
upper flute (topping thickness). For minimum topping thickness greater than or equal to the minimum concrete member thicknesses, hmin, given in the Installation Specifications table, the
associated critical edge distance, cac, for indicated anchor diameters and embedment depths may be used in the calculation of Ve as applicable.
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. i . s CODE LISTED | £ a
Shear Design Information for Screw-Bolt+ Anchor in Concrete'>” ICC-ES ESR-3889 | g lv s O
Notation | Units Nominal Anchor Diameter :
Design Characteristic

1/4 3/8 1/2 5/8 3/4 (&)
Anchor category 1,20r3 - 1 1 1 1 1 z
Minimum nominal : . | 15/8 [ 242 | 2 | 2d/2 |34 |22 ] 3 | 414|314 4 5 | 41/ g
embedment depth onmmy | @ty | 64 | 61 | ed | @3 | ea | @e | qo) | ©4 | 64 | 127 | (08 -
Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1) <

. b ] 1,635 | 2,040 | 3.465 | 3.465 | 4345 | 8:860 | 8:860 | 11,175 12,310 12,310 | 15,585 [ 19,260
Steel strength in shear® Va ww | 73 | @1 | (154 | (154 | 193 | 39.4) | (39.4) | 49.7) | (54.8) | (54.8) | (69.3) | (85.7) 4
Reduction factor for steel strength®* ¢ - 0.60 z
Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) <
. — b ] 1,360 | 1,700 | 2415 | 2,415 | 3,030 | 7,090 | 7,090 | 8,940 | 9,845 | 9,845 | 12,465 15405 =
Steel strength in shear, seismic Vo Ly | ©9) | 77 | do9) | (09 | (136 | 319 | 31.9 | 402 | 443 | 443 | (56.1) | (69.3) (5]
Reduction factor for steel strength [ ']
in shear for seismic® ¢ : 0.60 E

Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
, . in 0.250 0.375 0.500 0.625 0.750
Nominal anchor diameter da (mm) 6.4) 95 (12.7) (15.9) (19.1)
, in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 373 | 308
Load bearing length of anchor o lom| co | @) |Gy | @y |6 | e || @ |60 | 73| © | 1w

Reduction factor for "
concrete breakout® ) - 0.70 (Condition B)

Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
Coefficient for pryout strength Kep - 1 1 1 1 1 1 1 2 1 2 2 2

) in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 247 | 323 | 224 | 288 | 3.73 | 3.08
Effective embedment e m) | @0) | @9 | @4 | @y | ey | @y | es | e | en | @3 | 0 | 79
Efy%ﬁ“s‘;'r‘e%‘ifr for ¢ - 0.70 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 Section D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACl 318-11 Appendix
D requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACl 318-14
Section 5.3, or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1.

5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2(b) of
ACI 318-14 or equation D-29 in ACI 318-11 D.6.1.2.

6. Reported values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used for design.

7. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

8. Anchors are permitted to be used in lightweight concrete in provided the modification factor Aa equal to 08Ais applied to all values of f'c affecting Nn.

SCREW-BOLT+"
High Performance Screw Anchor
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Tension and Shear Design Information for Screw-Bolt+ Anchor in the Soffit CODE LISTED
(Through the Underside) of Concrete-Filled Steel Deck Assemblies'2**° ICC-ES ESR-3889

Nominal Anchor Diameter (inch)

Anchor Property/Setting Information | Notation | Units 7 0 e b i
- . in. | 158 | 242 | 2 |24/2 | 31/4 | 242 3 | 41/4|31/4]| 4 5 | 41/
Minimum nominal embedment depth Pinom mm | @) (64) (51) (64) ©3) (64) 76 | (108 | (64 64 | 127 | (108
, in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 373 | 3.08
Effective Embedment eV enm) | @0) | @9 | 34 | @9 | @) | @9 | 65 | ®) | 60 | @3 | 05 | 79
— in. | 1-3/4 | 26/8 | 2-1/8 | 2.5/8 | 3-3/8 | 2-5/8 | 3-1/8 | 4-3/8 | 3-3/8 | 4-1/8 | 5-1/8 | 4-3/8
Minimum fole depth o mm | @a |60 | B4 | ©n) | @8 | ©7) | 79 | a1y | 8e) | dos) | (130) | (111)
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute)
Minimum concrete member . . | 5172 | 5172 | 5172 | 5172 | 5172 | 5172 | 51/2 | 5172 | 651/2 | 5172 | 6-1/4 | 6-1/4
thickness’ mnceokont | (o | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (159) | (159)
Characterisic pullout strength Moo | B[ 1430 | 2555 2275 | 2,655 | 3235 [ 2,600 | 3555 | 5975 | 2,610 | 4,150 | 6,195 | 6,085
e e o baecunr ooy | 62 | (114 | d0) | (1.8 | (144) | (1.8 | (158) | @6.6) | (11.6) | (185) | 27.6) | 27.9)
e o o o ronth Moo | | 615 | 1115|1200 | 1880 | 2.290 | 1230 | 2,330 | 4,030 [ 1,600 | 3,340 | 4945 [ 3,835
oo b a1 27 | 60 | 67 | 84 | (02 | 65 | (04 | d7.9 | 71 | da9) | 20 | (17.9)
Characteristic pullout strength, b | 290 | 920 | 890 | 1,570 | 2,015 | 1,230 | 2330 | 4,030 | 990 | 1,730 | 2,415 | 3,410
greacilfggiscr(ﬁ?g,%?o%vgrpz}fe' Nossswea | oy | 13) | @) | @0 | 70 | @0 | 65 | 104 | 179 | ¢4 | ¢7 | don | (52
Reduction factor for pullout strength® ¢ - 0.65
Steel strength in shear, y b | 1,155 | 2,695 | 2,470 | 2,470 | 3,225 | 2,435 | 2,435 | 5,845 | 2,650 | 2,650 | 6:325 | 5,175
concrete over steel deck ook |0y | 5) | (115 | (1.0 | (1.0 | (43 | do8) | {08 | 26.0) | (1.8 | (11.8) | 8.1) | 23.0)
Steel strength in shear, y b | 960 | 2,165 | 1,725 | 1,900 | 2,250 | 1,950 | 2,095 | 4,675 | 2120 | 2,325 | 5,060 | 4,140
concrete over steel deck, seismic sadeckea | 4N) | @3 | 96) | (7.7) | 85 | 10.0)| 87 | 9.3 | (20.8) | ©.4) | (10.3) | (225 | (18.4)
Reduction factor for steel strength in . 0.60
shear for concrete over steel deck® ¢ '

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute)

Minimum concrete member in. 4 4 4 4 4 4 N/A N/A N/A

thickness’ Pimin et (mm) | (102) | (102) | (102) | (102) | (102) | (102

Characteristic pullout strength, b 1760 | 2075 | 1440 | 2135 | 3190 | 1720

uncracked concrete over Np,deck uncr (N) ('7. 8) (9.2) (é. 4) (Q, 5) (1' 42) ('7.7) N/A N/A N/A
steel deck, (3,000 psi)

Characteristic pullout strength, I 760 910 815 | 1510 | 2.260 | 1280

cracked concrete over Np.deck cr (KN) G4 | @0 | 36 (é]) (1' 0.1) (’5]) N/A N/A N/A
steel deck, (3,000 psi)

Characteristic pullout strength,

cracked concrete over steel Np.deck eq (&?\‘) (?1’58 Z@?g) (2655) 1('522)0 1(392)5 1(52%) N/A N/A N/A
deck,seismic, (3,000 psi) ' ' ' ' ' '

Reduction factor for pullout strength® ¢ - 0.65 N/A N/A N/A
Steel strength in shear, Ib 1,880 | 2,315 | 2,115 | 2,115 | 2,820 | 2,095

concrete over steel deck Vaseo | iy | @4 | 03] @4 | ©4 | {25 | ©3 NA NiA N/A
Steel strength in shear, b ] 1,565 | 1,930 | 1,475 | 1,625 | 1,965 | 1,675

concrete over steel deck, seismic | === [ w5 | 70 | @6 | 66 | 72 | &7 | 75 N/A N/A N/A
Reduction factor for steel strength in

shear for concrete over steel deck’ ¢ ) 060 060 060 N/A N/A N/A

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. Installation must comply with published instructions and details.

2. Values for Np.geck and Np,cecker are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.4.2 or ACl 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Npdeckeq are applicable for seismic loading and must be used in lieu of Npdeckcr.

4. For all design cases Wer = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 3,000)* for psi or (f'c / 17.2)* for MPa. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 3,000)°* for psi or (f'c / 17.2)* for MPa.

5. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

6. Values of Vsadeck and Vsadeckeq are for sand-lightweight concrete and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete breakout
capacity in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3, as applicable,
are not required for anchors installed in the soffit (through underside).

7. The minimum concrete member thickness, hmingecktotar, is the minimum overall thickness of the concrete-filled steel deck (depth and topping thickness).

8. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACl 318 Appendix C are used,
then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4 (ACI 318-08).
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FACTORED RESISTANCE STRENGTH (BN, AND @V,) CALCULATED IN ACCORDANCE WITH ACI 318-14 CHAPTER 17: (7))

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight ST g
concrete with minimum slab thickness, ha = hmin, and with the following conditions: g 2 o
- Cat iS greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac). v 4 :

- Ca is greater than or equal to 1.5 times Car. - 3]

2- Calculations were performed according to ACI 318-14, Chapter 17. The load level corresponding to the z
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete
breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and pryout strength in - <
shear are calculated using the effective embedment values, her, for the selected anchors as noted in the design 2
information tables. Please also reference the installation specifications for more information. i |

3- Strength reduction factors () were based on ACI 318-14 Section 5.3 for load combinations. <
Condition B is assumed. !

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables. : z

- For designs that include combined tension and shear, the interaction of tension and shear loads must be ," <
calculated in accordance with ACI 318-14, Chapter 17. :

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive (§)
strengths please see ACl 318-14, Chapter 17. For other design conditions including seismic considerations 17
please see ACl 318-14, Chapter 17. E

Tension and Shear Design Strength Installed in Cracked Concrete
Minimum Concrete Compressive Strength
Nominal ’é‘,'“"l‘,';‘;' fc = 2,500 psi fc = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi o
Anchor Depth s o
Diameter Hoom L A 1 A ! Zw“ L ! ! \ D—+ _(Q)
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear h <
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) o ;Z
" 1-5/8 495 780 525 855 575 980 645 980 705 980 (@) g
2-1/2 920 970 1,060 1,195 1,305 m %
i
2 845 915 930 1,000 1,070 1,155 1,315 1,415 1,515 1,635 g 8
[S§]
3/8 2-1/2 1,280 1,375 1,400 1,510 1,620 1,740 1,980 080 2,290 080 &
P
3-1/4 2,040 2,200 2,235 2,410 2,580 60 3,165 60 3,650 60 t %
2-1/2 1,070 1,270 1,170 1,395 1,355 1,610 1,655 1,970 1,915 2,275 O a.
=
1/2 3 1,635 1,900 1,790 2,085 2,070 2,405 2,535 2,945 2,925 m %
4-1/4 3,055 4,325 3,345 4,735 3,865 5,470 4,735 6,695 5,465
3-1/4 1,850 1,995 2,030 2,185 2,345 2,525 2,870 3,315 |
5/8 4 2,700 4,155 2,960 4,550 3,415 5,255 4,185 4,830
5 3,980 6,040 4,360 6,615 5,035 7,640 6,165
3/4 4-1/4 2,985 6,135 3,270 6,720 3,780 7,760 4,625 10,975

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength Installed in Uncracked Concrete

Minimum Concrete Compressive Strength
Nominal fominal fc = 2,500 psi fc = 3,000 psi fc = 4,000 psi fc = 6,000 psi fc = 8,000 psi
Diameter Dﬁﬁh L X N A L h h h n h
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-5/8 1,155 980 1,265 80 1,460 980 1,785 980 2,065 980
s 2-1/2 2,110 2,310 2,665 1,225 0 950
2 1,495 1,610 1,640 1,765 1,890 2,035 2,315 080 2,675 080 ®
3/8 2-1/2 1,805 1,945 1,980 080 2,285 080 2,795 080 3,230 080 E‘J
3-1/4 2,880 0 3,155 60 3,645 60 4,465 60 5,155 0 'g:
2-1/2 2,255 1,780 2,475 1,950 2,855 2,255 3,495 2,760 4,040 3,185 =
172 3 2,495 2,685 2,730 2,940 3,155 3,395 3,865 4,160 4,460 4,805 §
4-1/4 4,530 6,050 4,960 6,630 5,725 6,70 7,015 6,70 8,100 6,70 %
3-1/4 3,270 3,520 3,580 3,855 4,135 4,455 5,065 5,455 5,845 6,295 §
5/8 4 3,810 5,815 4,175 6,370 4,820 7,355 5,905 8 6,820 8 :%J
5 5,620 8,455 6,155 9,265 7,110 9,350 8,705 9,350 10,050 0 H%J
3/4 4-1/4 4,745 8,590 5195 9,410 6,000 10,865 7,350 8,485 %
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls %

=~
=
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STRENGTH DESIGN (D) —————

FACTORED RESISTANCE STRENGTH (N, AND @V.) CALGULATED IN ACCORDANCE WITH ACI 318-14, CHAPTER 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat IS greater than or equal to the critical edge distance, Cac (table values based on Cat = Cmin).
- Ca2 is greater than or equal to 1.5 times Cai.

2-  Calculations were performed according to ACI 318-14, Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete
breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and pryout strength in
shear are calculated using the effective embedment values, her, for the selected anchors as noted in the design
information tables. Please also reference the installation specifications for more information.

3- Strength reduction factors () were based on ACI 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACI 318-14, Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive
strengths please see ACl 318-14, Chapter 17. For other design conditions including seismic considerations
please see ACl 318-14, Chapter 17.

SUYOHONY TWVIINVHOIW

Tension and Shear Design Strength at Minimum Edge Distance, c., for Screw-Bolt+ in Cracked Goncrete

Minimum Concrete Compressive Strength

% » Nominal | Nominal fic = 2,500 psi fic = 3,000 psi Pc = 4,000 psi fc = 6,000 psi fc = 8,000 psi
||| 5 s & EEE E EEE
Q§) E " 1-5/8 495 370 525 405 578 470 645 575 705 660
g (] 2-1/2 920 450 970 495 1,060 570 1,195 700 1,305 810
a w 2 785 445 860 485 990 560 1,215 685 1,405 790
% 2 3/8 2-1/2 1,115 500 1,220 550 1,410 635 1,725 775 1,995 895
i q 3-1/4 1,685 595 1,845 650 2,130 755 2,610 920 3,015 1,065
(-33 +_. 2-1/2 1,070 675 1,170 740 1,355 855 1,655 1,045 1,915 1,205
3 = 1/2 3 1,520 760 1,665 835 1,925 960 2,355 1,180 2,720 1,360
4-1/4 2,595 935 2,840 1,025 3,280 1,180 4,015 1,445 4,640 1,670
3-1/4 1,585 800 1,735 875 2,005 1,010 2,455 1,240 2,835 1,430
5/8 4 2,220 920 2,430 1,010 2,805 1,165 3,435 1,425 3,970 1,645
5 3,160 1,045 3,460 1,145 3,995 1,325 4,895 1,620 5,650 1,870
3/4 4-1/4 2,430 985 2,660 1,080 3,075 1,245 3,765 1,525 4,345 1,760

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength at Minimum Edge Distance, ¢, for Screw-Bolt+ in Uncracked Concrete

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Minimum Concrete Compressive Strength
Nominal Nominal f’c = 2,500 psi f’c = 3,000 psi f’c = 4,000 psi f’c = 6,000 psi f’c = 8,000 psi
et [ e n ] “ § “ i} " § " :
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-5/8 460 495 505 540 580 625 710 765 820 885
1 2-1/2 860 635 940 695 1,085 800 1,330 980 1,635 1,130
g 2 550 595 605 650 700 750 855 920 990 1,065
% 3/8 2-1/2 655 700 720 765 830 885 1,015 1,085 1,175 1,250
é’ 3-1/4 1,095 835 1,200 915 1,385 1,055 1,695 1,290 1,955 1,490
; 2-1/2 1,615 945 1,770 1,035 2,045 1,195 2,505 1,465 2,890 1,690
g 1/2 3 1,185 1,065 1,300 1,165 1,500 1,345 1,835 1,650 2,120 1,905
% 4-1/4 2,190 1,310 2,400 1,430 2,770 1,655 3,390 2,025 8195 2,340
2 3-1/4 1,495 1,120 1,635 1,225 1,890 1,415 2,310 1,735 2,670 2,000
g 5/8 4 1,715 1,290 1,875 1,410 2,165 1,630 2,655 1,995 3,065 2,305
§ 5 2,470 1,465 2,705 1,605 3,125 1,855 3,830 2,270 4,420 2,620
% 3/4 4-1/4 1,635 1,380 1,790 1,510 2,070 1,745 2,535 2,135 2,925 2,465
|

242 www.DEWALT.com



DEWALT

ENGINEERED BY POWer's ORDERING INFORMATION

ORDERING INFORMATION a
(o)
- =
9
Screw-Bolt+ 4
20V Max* SDS Plus Rotary Hammers Flexvolt SDS Max <
Cat. No. " DCH293R2 DCH481X2 - |
Anchor Size | BoxOty. | Cin. aty. "“"f:’g,:;zp“e" E Do 1-1/8" L-Shape 916" w/ g
Zinc Plated Galvanized Carbide Bits !
PFM1411000 = 1/4" x 1-1/4" 100 600 DW5517 DW5417 DW5417 - z
PFM1411020 - 1/4" x 1-3/4" 100 600 DW5517 DW5417 DW5417 - <
PFM1411060 - 1/4" x 2-1/4" 100 600 DW5517 DW5417 DW5417 - :
PFM1411080 - 1/4" x 2-5/8" 100 500 DW5517 DW5417 DW5417 - L%
PFM1411100 - 1/4" x 3" 100 500 DW5517 DW5417 DW5417 - —
PFM1411160 = 3/8" x 1-3/4" 50 300 DW5527 Dw5427 DW5427 = E
PFM1411220 - 3/8" x 2-1/2" 50 300 DW5527 DW5427 DW5427 -
PFM1411240 PFM1461240 3/8" x 3" 50 250 DW5527 DW5427 DW5427 -
PFM1411280 PFM1461280 3/8" x 4" 50 250 DW5527 DwW5427 Dw5427 - s S
PFM1411300 PFM1461300 3/8" x 5" 50 250 DW5529 DW5429 DW5429 - .-|- "(:_)
PFM1411320 PFM1461320 3/8" x 6" 50 150 DW5529 DW5429 DW5429 = h 'g:
PFM1411340 - 1/2" x 2" 50 200 DW5537 DW5437 DW5437 = d %
PFM1411360 - 1/2" x 2-1/2" 50 200 DW5537 DW5437 DW5437 = ° b
PFM1411380 - 1/2" x 3" 50 150 DW5537 DW5437 DW5437 - ni %
PFM1411420 PFM1461420 172" x 4" 50 150 DW5537 DW5437 DW5437 - g 8
PFM1411460 PFM1461460 1/2" x 5" 25 100 DW5538 DW5438 DW5438 = m §
PFM1411480 PFM1461480 1/2" x 6" 25 75 DW5538 DW5438 DW5438 = t ..g
PFM1411520 PFM1461520 1/2" x 8" 25 100 DW5538 DW5438 DW5438 - u &
PFM1411540 - 5/8" x 3" 25 100 DW5471 DW5446 DW5471 DW5806 ‘n %)
PFM1411580 - 5/8" x 4" 25 100 DW5471 DW5446 DW5471 DW5806 :E
PFM1411600 PFM1461600 5/8" x 5" 25 75 DW5471 DW5446 DW5471 DW5806
PFM1411640 PFM1461640 5/8" x 6" 25 75 DW5471 DW5446 DW5471 DW5806
PFM1411680 PFM1461680 5/8" x 8" 25 50 DW5471 DW5447 DW5471 DW5806
PFM1411700 - 3/4" x 3" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411720 - 3/4" x 4" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411760 = 3/4" x 5" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411800 PFM1461800 3/4" x 6" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411840 PFM1461850 3/4" x 8" 10 40 DW5474 DW5455 DW5474 DW5810
PFM1411880 - 3/4" x 10" 10 20 DW5475 DW5455 DW5475 DW5812
Shaded catalog numbers denote sizes which are less than the minimum standard anchor length [ - Optimum Tool Match
for Strength Design. [ - Maximum Tool Match
The published size includes the diameter and length of the anchor measured from
under the head. [ - Not Recommended
Suggested Impact Wrench and Socket
Nominal Anchor Size Socket Size Impact Rated Socket 20V Max* Impact Wrenches
i ;
1/4 7116 DW\MT744798 - ?rﬁgggf’vﬁen o j ;
z
DCF880M2 §
3/8 9/16 DWMT75122B 1/2" Impact Wrench : %
= =
12 3/4 DWMT75113B %
DCF899P2 = g
5/8 15/16 DWMT75104B High Torque 1/2" 4
(Use In Speed Setting #2) il =]
3/4 1-1/8 DWMT75125B e g

www.DEWALT.com 24
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DEWALT
ENGINEERED BY POWeErs

GENERAL INFORMATION
316 STAINLESS STEEL WEDGE-BOLT"

Screw Anchor

PRODUCT DESCRIPTION

The 316 Stainless Steel Wedge-Bolt anchor is a one piece, heavy duty screw anchor with a finished
hex head. It is simple to install, easy to identify, fully removable and vibration resistant.

The Wedge-Bolt has many unique features and benefits that make it well suited for many
applications, both indoors and out. Optimum performance is obtained using a combination of
patented design concepts. The steel threads along the anchor body self tap into the hole during
installation and provide positive keyed engagement. The benefit to the designer is higher load
capacities, while the benefit to the user is ease of installation. The Wedge-Bolt can be installed with
either a powered impact wrench or conventional hand socket.

316 Stainless Steel Wedge-Bolt screw anchors are designed to be used with a matched tolerance
Wedge-Bit for optimum performance. The Wedge-Bolt works in fixture clearance holes that are 1/16"
over nominal, which is typical of standard fixture holes used in steel fabrication.

Note: not suitable for chloride/chlorine environments.

GENERAL APPLICATIONS AND USES

e Interior and Exterior Applications e Storage Facilities
e Support Ledgers and Windows e Repairs & Retrofits
e Railing and Fencing e Maintenance

FEATURES AND BENEFITS

+ High corrosion resistance of Type 316 stainless steel

+ Consistent performance in high and low strength concrete

+ Anchor can be installed through standard fixture holes

+ Diameter, length and identifying marking stamped on head of each anchor

+ Can be installed with an impact wrench or conventional hand socket

+ Fast installation and immediate loading minimizes downtime

+ Finished hex head provides attractive appearance and minimizes tripping hazard
+ Can be installed closer to the edge than traditional expansion anchors

+ Ratchet teeth on underside of hex washer head lock against the fixture

+ Removable

APPROVALS AND LISTINGS

e Tested in accordance with ASTM E488, AC106 criteria and AC193 criteria

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Screw anchors shall be 316 Stainless Steel Wedge-Bolt as supplied by
DeWALT, Towson, MD. Anchors shall be installed in accordance with published instructions and the
Authority Having Jurisdiction.

SECTION CONTENTS

General Information..................... 244
Material Specifications................ 245
Installation Instructions.............. 245
Reference Data (ASD).................. 245

Ordering Information

R

316 STAINLESS STEEL WEDGE-BOLT

HEAD STYLES

e Stainless Steel Body and
hex washer head

ANCHOR MATERIALS
e Type 316 Stainless Steel
ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through 1/2" diameter
(see ordering information)

SUITABLE BASE MATERIALS
e Normal-weight concrete

e Grouted Concrete Masonry (CMU)
e Brick Masonry

244
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MATERIAL SPECIFICATIONS

of the Wedge-bit
used must meet
the requirements
of the published

Wedge-bit range.

MATERIAL SPECIFICATIONS a
Anchor component Specification o
Anchor Body and hex washer head Type 316 Stainless Steel' 5
1. With sacrificial carbon steel drive tip and tapping threads. z
INSTALLATION INSTRUCTIONS :
Installation Instructions for 316 Stainless Steel Wedge-Bolt g
Step 1 Step 2 Step 3 Step 4 !
Using the proper Remove dust Select a powered Drive the anchor z

Wedge-bit size, and debris from impact wrench that through the fixture
drill a hole into the the hole during does not exceed and into the hole <
base material to drilling (e.g. dust P the maximum until the head of :

the required depth. extractor) or + torque, Tscrew, for the anchor comes
The tolerances following drilling , the selected anchor into contact with =

(e.g. suction,
forced air) to
extract loose
particles created
by drilling.

K

Nomenclature
da = Diameter of Anchor

KT
i
h

Y

!

diameter. Attach an
appropriate sized
hex socket/driver to
the impact wrench.
Mount the screw
anchor head into
the socket.

Hex Head Marking

Legend

| the fixture. The

anchor should
be snug after
installation. Do not

| spin the hex socket

off the anchor to
disengage.

Diameter, material, and length identification mark

Screw Anchor

~
o
E
dw = Diameter of Drill Bit ﬂ
dn = Diameter of Clearance Hole
h = Base Material Thickness. g
The value of h should be 1.5hnm
or 3", whichever is greater | wll
hoom = Minimum Nominal Embedment Hex Head Serrated Dual Thread Blue Marking m
Mo = Minimum Hole Depth Washer Underside Profile I.l,l
=
——t e OHUEWEDGEBIT “
: , o 72
Designed and tested as a system for consistency and reliability m
REFERENCE DATA (ASD) E.
- . - . . —
Installation Specifications for 316 Stainless Steel Wedge-Bolt in Concrete <
Nominal Anchor Diameter =
Anchor Property / Setting Information Notation Units m
1/4 3/8 1/2
Anchor diameter do in. 0.250 0.375 0-500 1‘2
(mm) 64 9.5 (12.7) ™
Minimum diameter of q in. 5/16 7116 9/16
hole clearance in fixture " (mm) (7.9 (11.1) (14.3
) A ) . 1/4 3/8 1/2
Nominal drill bit diameter Ohit in. Wedge-Bit Wedge-Bit Wedge-Bit -
. . in. 1-3/4 2 2-3/4 =
Minimum nominal embedment depth Nnom (mm) (44) (51) (70) .
- in. 2 2-1/4 3 =
Minimum hole depth Mo (mm) (51) 57) 77 g
- in 2 2172 3 8
Minimum overall anchor length Lancn (mm) (51) 64) (76) 2
Maximum impact wrench power (torque) Tscrew f(tNlﬁqf) (1 ;g) (ggg) (4318% £
<<
Torque wrench/socket size - in. 7/16 9/16 3/4 ‘g’
Head height - in. 7/32 21/64 7116 2
Ultimate tensile strength uTs) ksi 80 100 100 uDL
Approximate yield strength YS) ksi 64 80 80 §
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. ‘%

www.DEWALT.com
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REFERENCE DATA (ASD)

DEWALT

ENGINEERED BY POWeErs

g Ultimate Load CGapacities for 316 Stainless Steel Wedge-Bolt in Normal-Weight Concrete'?
g Minimum Minimum Concrete Compressive Strength
Nominal Embedment f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
: Anchor Depth, (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
> Dla:::.eter I:::m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
z (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
— (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
(o ) 1-3/4 890 1,385 975 1,520 1,130 1,755 1,440 2,560 1,440 2,850
> 14 (44) 4.0 6.2) 4.3 6.8) (5.0) (7.8 6.4) (11.4) 6.4) (12.7)
[ 2-1/2 2,485 1,385 2,720 1,520 3,145 1,755 3,150 2,560 3,150 2,850
(64) (11.1) 6.2) (12.1) 6.8) (14.0) (7.8 (14.0) (11.4) (14.0) (12.7)
> 2 735 1,675 805 1,833 930 2,115 1,180 2,710 1,210 3,295
z (61) (3.3 (7.5 (3.6) 8.2 4.1) 9.4 (5.2 (12.1) (6.4 (14.7)
[ o ) /8 2-1/2 1,515 1,675 1,655 1,833 1,915 2,115 2,130 2,710 2,180 3,295
: (64) 6.7) (7.5 (7.4) 8.2 (8.5 9.4 9.5 (12.1) 9.7) (14.7)
o 3-1/2 3,525 1,675 3,860 1,833 4,455 2,115 4,570 2,710 4,680 3,295
89 (15.7) (7.5) (17.2) 8.2 (19.8) 9.4 (20.3) (12.1) (20.8) (14.7)
’ 2-3/4 3,000 4,675 3,285 5,120 3,790 5915 5,975 7,560 6,900 9,205
m (70) (13.3 (20.8) (14.6) (22.8) (16.9) (26.3) (26.6) (33.6) (30.7) (40.9)
12 3-172 3,830 5,205 4195 5,700 4,845 6,590 6,800 7,390 7,855 8,995
(89 (17.0) (23.2) (18.7) (25.4) (21.6) (29.3 (30.2) (32.9) (34.9 (40.0)
4-1/2 5,680 5,205 6,220 5,700 7,180 6,590 9,760 7,390 11,265 8,995
(114) (25.3) (23.2) (27.7) (25.4) (31.9 (29.3 (43.4) (32.9) (650.1) (40.0)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a minumum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.

Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt in Normal-Weight Concrete'>**

(&)
-l
o
=
E Minimum Minimum Concrete Compressive Strength
m Nominal Embedment f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
Anchor Depth, (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
m Dla?:ter I::;m Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
m (mm) Ibs. A Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. .
‘l (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
m 1-3/4 225 345 245 380 285 440 360 640 360 715
14 (44) (1.0 (1.5 (1.1 (.7 (13 2.0 (1.6 (2.8) (1.6) 82
m 2-1/2 620 345 680 380 785 440 790 640 790 715
r~ (64) 28 (1.5 8.0 (.7 85 (2.0) 85 (2.8) 85 82
E 2 185 420 200 460 235 530 295 680 305 825
(51) 08 (1.9 0.9 2.0 (1.9 24 (1.3 3.0) (1.4 @.7)
m /8 2-1/2 380 420 415 460 480 530 535 680 545 825
U (64) a.7) (1.9 (1.8 2.0 1) 24 24 3.0) (2.4 @3.7)
g 3-1/2 880 420 965 460 1,115 530 1,145 680 1,170 825
m (89 (3.9 (1.9 4.3 (2.0) (5.0) (2.4) (6.1) (3.0 (6.2 (3.7
i 2-3/4 750 1,170 820 1,280 950 1,480 1,495 1,890 1,725 2,300
w (70) (3.3 (5.2 (3.6) (5.7) 4.2) (6.6) 6.7) 8.4 (7.7 (10.2)
° 12 3-1/2 960 1,300 1,050 1,425 1,210 1,650 1,700 1,850 1,965 2,250
F 89 4.3 (5.8 4.7 6.3) (5.4) (7.3 (7.6) 8.2 @8.7) (10.0)
ﬂ 4-1/2 1,420 1,300 1,555 1,425 1,795 1,650 2,440 1,850 2,815 2,250
2 (114) 6.3) (5.8) 6.9) 6.3) (8.0) (7.3 (10.9 8.2 (12.5) (10.0)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu Where: Nu = Applied Service Tension Load
N_ + V_ <1 Nn = Allowable Tension Load
n n Vi, = Applied Service Shear Load
Vn = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Goncrete

MECHANICAL ANCHORS

Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension P (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (5 Tension Ser = 12d Fns =1.0 Smin = 4d Fns = 0.50
pacing Shear sw =124 Fs = 1.0 S = 4d Fis = 0.75
Tension Cer = 8d Fne=1.0 Cmin = 3d Fne = 0.70
Edge Distance (c
I © Shear o = 12d Fo=10 Cun = 3 Fio = 0.15
1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
= 8
(&)
LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT GONCRETE h %
Spacing, Tension (Fs) Spacing, Shear (Fis) ° E_)
Dia. (in.) 1/4 3/8 1/2 Dia. (in.) 1/4 3/8 1/2 .; 8
Sor (in.) 3 4-1/2 6 Sor (in.) 3 4-1/2 6 |,|,|
Srin (in.) 1 1-1/2 2 Snin (in.) 1 1-1/2 2 (&)
1 0.50 1 0.75 ﬂ
7 1-12| 0.63 0.50 7 1-12| 0.81 0.75 g
8| 2 0.75 0.58 0.50 | Notes: For anchors loaded in 8| 2 0.88 0.79 0.75 | Notes: For anchors loaded in -
= tension, the critical spacing (S) is = shear, the critical spacing (Se)
; 2-1/2] 0.88 067 0.56 equal to 12 anchor diameters (12d) ; 2172 0.91 0.83 078 is equal to 12 anchor diameters Iu
£ at which the anchor achieves 100% | & (12d) at which the anchor achieves
§ 3 1.00 0.75 0.63 of load. §_ 3 1.00 0.88 0.81 100% of load. E
A1) 100 | 100 | 08t | e G atnen e | | V2L 100 | 100 ] 091 | e e st «»
6 1.00 1.00 1.00 | anchor achieves 50% of load. 6 1.00 1.00 1.00 | the anchor achieves 75% of load. (7))
Edge Distance, Tension (Fic) Edge Distance, Shear (F.c) s
Dia. (in.) 1/4 3/8 1/2 Dia. (in.) 1/4 3/8 1/2 —
¢ (in.) 2 3 4 ¢ (in.) 3 4-1/2 6 E
Cmin (in.) 3/4 1-1/8 1-1/2 Cmin (in.) 3/4 1-1/8 1-1/2 (7,
3/4 0.70 3/4 0.15 ©
1-1/8| 0.79 0.70 1-1/8| 0.29 0.15 ;
s s
b 1-1/2] 088 0.76 0.70 Notes: For anchors loaded in b 1-1/2] 043 0.24 0.15 Notes: For anchors loaded in
g|1-78| 097 0.82 0.75 tension, the critical edge distance g|1-78| 058 0.34 0.22 shear, the critical edge distance
£ (cer) is equal to 8 anchor diameters = () is equal to 12 anchor
{ N TN N sl | T NG R RO
(] . eV o .
.§ 2-1/41 1.00 0.88 0.79 Minimum edge distance (Cmin) iS .§ 3 1.00 0.62 0.43 Minimum edge distance (Cmin) iS
= equal to 3 anchor diameters (3d) = equal to 3 anchor diameters (3d)
3 1.00 1.00 0.88 | at which the anchor achieves 70% 4-1/21 1.00 1.00 0.72 | at which the anchor achieves 15%
4 | 100 | 100 | 100 | Ofload 6 | 100 | 100 | 100 | O
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REFERENCE DATA (ASD) ENGINEERED BY POWers

g MASONRY PERFORMANCE DATA
g Ultimate Load Capacities for 316 Stainless Steel Wedge-Bolt installed
T into the Face or End of Grout Filled Concrete Masonry'>*
> Minimum Minimum Minimum Tension Shear
Nominal Anchor
" Embed. Edge End ) )
2 Diameter o Distance Distance fbs. (k) fbs. (ki)
. in. in. in. _ ol e o . Loading e . _ -
z in. (mm) (mm) (mm) m = 1,500 psi | m = 2,000 psi Direction m = 1,500 psi | m = 2,000 psi
> 1-3/4 3-3/4 1-1/2 570 660 645 745
- 14 (44) (99) (38) (2.5 29 Perpendicular or parallel 29 @3
2-1/4 3-3/4 1-1/2 1,145 1,325 to wall edge or end 910 1,050
> (57) (95) (38) (5.1) (5.9 (4.0) 4.7)
z 2 3-3/4 1-1/2 1,535 1,775 Perpendicular or parallel 775 895
(51) (95) (38) (6.8) (7.9) to wall edge or end (3.4) 4.0
0 38 3 3-3/4 3-3/4 Perpendicular or parallel 3,110 3,585
= = (76) (95) (95 2,300 2,655 to wall edge or end (13.8) (15.9)
o 3 3-3/4 11-1/4 (10.2) (11.8) Parallel to 3,325 3,835
’ (76) (95) (286) wall edge (14.8) (17.1)
m 2-3/4 3-3/4 1-3/4 2,050 2,365
(70) (95) (44) 1,330 1,535 ©9.1) (10.5)
2-3/4 3-3/4 3-3/4 (.9) 6.8) P dicul 2,630 3,040
1P (70) (95) (95) fgfggr;ﬁglar (11.7) (13.5)
% 4-1/2 3-3/4 11-1/4 to wall edge or end 2,630 3,040
a (114 99) (286) 4,680 5,400 (11.7 (13.9
S 4-1/2 11-1/4 11-1/4 (20.8) (24.0) 7,290 8,415
S (114) (286) (286) (32.4) (37.4)
<33 1. Tabulated load values are for anchors installed in minimum 8-inch wide, Grade N, Type I, normal-weight concrete masonry units conforming to ASTM C 90 that have reached the minimum
g designated ultimate strength at the time of installation (f'm > 1,500 psi).
] 2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load.
3. The tabulated load values are applicable for screw anchors installed at a critical spacing between screw anchors of 16 times the screws anchor diameter. Reduce the tabulated load capacities by
50 percent when anchors are installed at a minimum spacing between screw anchors of 8 times the screw anchor diameter. Linear interpolation may be used for intermediate spacing distances.

Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt installed
into the Face or End of Grout Filled Concrete Masonry'2**°

©
-l
o
»
-
=
a
2
m
=
3
5
O
m
o)
o
R

Nominal | Minimum | Minimum | Minimum Tension Shear
Anchor Embed. Edge End Ibs. (kN) Ibs. (kN)
Diameter Tnom Distance | Distance
d in. in. in. fm= fm= . S fm= fm=
in. (mm) (mm) (mm) | 1,500 psi | 2,000 psi | Lo0ading Direction | 4 5o i | 2000 psi
1-3/4 3-3/4 1-1/2 115 130 . 130 150 Minimum End
14 (44 (95) (38) 0.5 0.6) Perpendiculr 0.6) 0.7) RIS
2-1/4 3-3/4 1-1/2 230 265 to wall gdge or end 180 210 %
(57) (99) (38) (1.0) (1.2) 0.8) 0.9 Eige Dtance
2 3-3/4 1-1/2 305 355 Perpendicular or parallel 155 180 g e
(51) (95) (38) (1.4 (1.6) to wall edge or end 0.7 0.8
38 3 3-3/4 3-3/4 Perpendicular or parallel 620 715 % o e
(76) (95) (95) 460 530 to wall edge or end (2.8) (3.2 Mortar doint
3 3-3/4 11-1/4 (.0) (2.4) Parallel to 665 765
(76) (95) (286) wall edge (3.0) (3.4)
234 | 334 | 134 410 475 ~ WallFace
70) 95) (44) 265 305 (1.8) 2.1) Permissible Anchor Locations
234 | 334 | 3-3/4 (12) (1.4) — 525 610 (Un-hatched Area)
(70) 95) 95) erpendicular (2.3) 2.7)
1/2 or parallel
4-1/2 3-3/4 11-1/4 to wall edge or end 525 610
(114) (99 (286) 935 1,080 2.3 2.7)
4-1/2 11-1/4 11-1/4 4.2) (4.8) 1,460 1,685
(114) (286) (286) (6.5) (7.5)
1. Tabulated load values are for anchors installed in minimum 8-inch wide, Grade N, Type I, normal-weight concrete masonry units conforming to ASTM C 90 that have reached the minimum
designated ultimate strength at the time of installation (f'm > 1,500 psi).
2. Allowable load capacities are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such as life safety.
3. Linear interpolation for allowable loads for anchors at intermediate embedment depths may be used.
4. For installation in 3,000 psi grout filled concrete masonry (f'm = 3,000 psi) the load capacity in 1,500 psi grout filled concrete masonry (f'm = 1,500) may be increased by 40% and the load
capacity in 2,000 psi grout concrete masonry (f'm = 2,000 psi) may be increased by 22%.
5. The tabulated load values are applicable for screw anchors installed at a critical spacing between screw anchors of 16 times the screws anchor diameter. Reduce the tabulated load capacities by
50 percent when anchors are installed at a minimum spacing between screw anchors of 8 times the screw anchor diameter. Linear interpolation may be used for intermediate spacing distances.
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REFERENCE DATA (ASD)

Ultimate Load Capacities for 316 Stainless Steel Wedge-Bolt installed into
Multiple Wythe Solid Clay Brick Masonry'*

Nominal I‘Ilinin_mn: Minil
sl L o Minimum Minimum End L :
Anchor Embedment : s Spacin Tension Shear
Diameter Depth Edge Distance | Distance Dis::-ncge (l::.) (Ill:is‘.)
in. ( in. ) (mm) (mm) (mm)
mm|
1/4 2-1/2 3-1/2 2-1/2 4 1,170 1,380
(63.5) (88.9) (63.5) (101.6) (6.2 6.1)
/8 2-3/4 6 6 6 1,435 2,875
(69.9) (152.4) (152.4) (152.4) 6.4) (12.8)
12 3-1/4 9-1/2 9-1/2 8 1,840 7,655
(82.6) (241.3) (241.3) (203.2) 8.2 (34.1)

1. Tabulated load values are for anchors installed in minimum 2-wythe, minimum Grade SW, solid clay brick masonry walls conforming
to ASTM C 62. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of
installation (fm > 1,500 psi).

2. Ultimate load capacities must be reduced by a minimum safety factor of 5.0 or greater to determine allowable working load.

Allowable Load Capacities for 316 Stainless Steel Wedge-Bolt

installed into Multiple Wythe Solid Clay Brick Masonry'>

Nominal l‘llinin_mnli Minil
O Ol Minimum Minimum End LI :
Anchor Embedment 1 1 Spacin Tension Shear
Diameter Depth Edge Distance | Distance Dis::'ncge (l:;.) (I'l:is‘.)
in. in. (= (mm) (mm)
(mm)
1/4 2-1/2 3-1/2 2-1/2 4 235 275
(63.5) (88.9) (63.5) (101.6) (1.0 (1.2
/8 2-3/4 6 6 6 285 575
(69.9) (152.4) (152.4) (152.4) (1.3 (2.6)
12 3-1/4 9-1/2 9-1/2 8 370 1,530
(82.6) (241.3) (241.3) (203.2) (1.6) 6.8)

1. Tabulated load values are for anchors installed in minimum 2-wythe, minimum Grade SW, solid clay brick masonry walls conforming
to ASTM C 62. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of
installation (fm > 1,500 psi).

2. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be used depending on the application, such as life safety.

L

Minimum Edge Distance (Typ)A‘

}—{ Minimum End Distance (Typ)

| )

MECHANICAL ANCHORS

Screw Anchor

316 STAINLESS STEEL WEDGE-BOLT"

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B

©

www.DEWALT.com 24



DEWALT
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g ORDERING INFORMATION
g 316 Stainless Steel Wedge-Bolt
-2 Thread Length |  Box ctn Wt./100 bt oLy
; Gat.No. | - Anchor Size (inc) aty. aty. bs) | spS-Pus | SDS-Max | Spiine | Siraioht
— 07870 1/4x2 1-3/4 100 600 3.94 01312 - - 01370
g 07872 1/4x3 2-3/4 100 500 516 01314 - - 01372
- 07876 1/4x4 2-3/4 100 500 6.56 01314 - - 01372
07878 1/4x5 2-3/4 100 500 7.20 01315 - - -
> 07880 3/8 x2-1/2 2-1/4 50 300 10.42 01316 - - 01380
z 07882 3/8x3 2-1/4 50 250 11.96 01316 - - 01380
0 07884 3/8x4 3-1/2 50 250 15.06 01316 - - 01380
: 07886 3/8x5 3-1/2 50 250 17.92 01318 - - 01384
o 07888 1/2x3 2-3/4 50 150 21.17 01320 01354 01340 01390
a 07890 12x4 2-3/4 50 150 25.87 01320 01354 01340 01390
07892 1/2x5 3-3/4 25 100 31.70 01322 01354 01340 01394
07894 1/2x6 3-3/4 25 75 36.73 01322 01354 01340 01394
W The published size includes the diameter and length of the anchor measured from under the head to the tip.
% “ *316 Stainless Steel Wedge-Bolt has a blue marking and must be installed with a matched tolerance Wedge-Bit.
< =l
§ =) Wedge-Bit
3 ﬂ Cat. No. Wedge-Bit Description :_j::::: 'I(‘;:I;e gtmy [ ARt
> 01312 SDS 1/4" x 4" 0" 1 250
E 01314 SDS 1/4" X 6" & 1 100 RSN
F 01315 SDS 1/4" x 8" 6" 1
m 01316 SDS 3/8" x 6" 4" 1 200
m 01318 SDS 3/8" x 8" 6" 1 100
m 01332 SDS 3/8" x 12" 10" 1 50
m 01319 SDS 3/8" x 18" 16" 1 50
ﬂ 01320 SDS 1/2" x 6" 4" 1 150
m 01322 SDS 1/2" x 10" 8" 1 50
m 01334 SDS 1/2" x 12" 10" 1 50
F 01335 SDS 1/2" x 18" 16" 1 50
E 01340 Spline 1/2" x 13" 8" 1 20
m 01342 Spline 1/2" x 16" 17" 1
u 01354 SDS-Max 1/2" x 13" 8" 1 20
g 01370 HD Straight Shank 1/4" x 4" 2-3/4" 1 100
m 01372 HD Straight Shank 1/4" x 6" 4" 1
[ 01380 HD Straight Shank 3/8" x 6" 4" 1
w 01384 HD Straight Shank 3/8" x 13" 171" 1
° 01390 HD Straight Shank 1/2" x 6" 4" 1
q 01394 HD Straight Shank 1/2" x 13" 17" 1 50
= 316 Stainless Steel Wedge-Bolt Screw Anchor Installation Accessories
Cat. No. Description Wt./100 (Ibs)
08280 Hand pump / dust blower 1

Suggested Impact Wrench and Socket

r‘gﬂ Nominal Anchor Size Socket Size Impact Rated Socket 20V Max* Impact Wrenches

% DCF883L2 :

z 1/4 7/16 DWMT74479B 3/8" Impact Wrench 1
g DCF880M2 q
S 3/8 9/16 DWMT75122B 1/2" Impact Wrench P |
E -
g DCF899P2 =il

\ 12 3/4 DWMT75113B High Torque 1/2"

b (Use In Speed Setting #2) -
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
General Information..................... 251
SNAKE+° ol Specifcas
Material Specifications............... 251
Internally Threaded Screw Anchor Installation Instructions.............. 252
T ———— Strength Design (SD)................... 253
Performance Data........................ 254
The Snake+ anchor is an internally threaded, self-tapping screw anchor designed for performance Redundant Fastening .............. 258
in cracked and uncracked concrete. Suitable base materials include normal-weight concrete, sand-  ordering Information.................. 259
lightweight concrete and concrete over steel deck. The Snake+ screw anchor is installed into a drilled
hole with a power tool and a Snake+ setting tool. After installation a steel element is threaded into = :
the anchor body. e —
| - 'FF.I"' % 1
. el **L—r- m J
GENERAL APPLICATIONS AND USES Q —i—
e Suspending conduit, cable trays and strut * Pipe supports SNAKE+
e |nterior applications/low level e Seismic and wind loading applications
corrosion environment e Fire sprinklers INTERNAL THREAD VERSION
® Tension zone areas e Suspended lighting e Unified coarse thread (UNC)
FEATURE AND BENEFITS ANCHOR MATERIALS
. . e Zinc plated carbon steel bod
+ Cracked concrete approved alternative to a dropin anchor AN(:I:ICOF:SGIZCIE&;:]I:(:: ° ;/’
+ Designed for use in holes drilled with standard ANSI carbide drill bits (TYP)
. . , ) , e 1/4",3/8" and 1/2" diameters
+ Anchor design allows for shallow embedment and mechanically interlocks with base material
SUITABLE BASE MATERIALS

+ Internally threaded anchor for easy adjustment and removability of threaded rod or bolt
+ Fast anchor installation with a powered impact wrench
+ Hammer not used for installation

APPROVALS AND LISTINGS

e nternational Code Council, Evaluation Service (ICC-ES), ESR-2272 for concrete. Code compliant
with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, 2009 IRC, 2006 IBC, and 2006 IRC.

e Tested in accordance with ACl 355.2 and ICC-ES AC193 for use in structural concrete
under the design provisions of ACI 318-14 Chapter 17 or ACl 318-11/08 (Appendix D)
e Fvaluated and qualified by an accredited independent testing laboratory for recognition in
cracked and uncracked concrete including seismic and wind loading (Category 1 anchor)
e Fvaluated and qualified by an accredited independent testing laboratory
for reliability against brittle failure, e.g. hydrogen embrittiement
e Fvaluated and qualified by an accredited independent testing laboratory
for supplemental recognition in redundant fastening applications

e FM Global (Factory Mutual) - File No. 3038104 (see report for sizes)
www.approvalguide.com - Pipe hanger components for automatic sprinkler systems

GUIDE SPECIFICATIONS

CSl Divisions: 03 16 00 - Concrete Anchors and 05 05 09 - Post-Installed Concrete Anchors.
Internally threaded anchors shall be Snake+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor Component Specification
Anchor Body Case hardened carbon steel
Platin Zinc plating according to ASTM B633, SC1, Type Il (Fe/Zn 5)
4 Minimum plating requirements for Mild Service Condition

e Normal-weight concrete
e Sand-lightweight concrete
e (Concrete over steel deck

CODE LISTED
ICC-ES ESR-2272
CONCRETE

"
(-
(o)
- -
¥
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=
=
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=

SNAKE+®

Internally Threaded Screw Anchor
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INSTALLATION INSTRUCTIONS

DEWALT

ENGINEERED BY POWeErs

INSTALLATION INSTRUCTIONS

Step 1

Using the proper drill bit size, drill

a hole into the base material to the
required depth. The tolerances of
the carbide drill bit used should meet
the requirements of ANSI Standard
B212.15.

Step 2

Select a powered impact wrench that
does not exceed the maximum torque,
Tserew, for the selected anchor diameter.
Attach the Snake+ setting tool supplied
by Powers Fasteners to the impact
wrench. Mount the anchor onto the
setting tool.

Step 3

Drive the anchor into the hole until the
shoulder of the Snake+ setting tool
comes into contact with the surface

of the base material. Do not spin the
setting tool off the anchor to disengage.

Step 4

Insert threaded rod or a bolt into the
Snake+, taking care not to exceed the
maximum specified tightening torque of
the steel insert element, Tmax. Minimum
thread engagement should be at least
one anchor diameter.

Installation Detail for Snake+ in the Topside of Concrete-Filled Steel Deck floor and Roof Assemblies’

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

. Snake+ Anchor
Min. 3-1/4" (Typ)

Min. 4-1/2"
(Typ)

Min. 4-1/2" (Typ) Min. 12" C.C. (Typ)

Upper Flute (Valley)
Lower Flute (Ridge) —

No. 20 Gage Steel Deck Min..

1. 3/8-inch diameter anchors may be placed in the topside of steel deck
profiles provided the minimum topping thickness, minimum spacing
distance and minimum edge distance are satisfied as given in the
installation information table.

Installation Detail for Snake+ Installed in the Soffit of Concrete over Steel Deck floor and Roof Assemblies'

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)
1
Clearance
— Min. Upper Flute (Valley)

Min. 3"

Min. 4-1/2"

Max. (Typ)

3"

Min. 4-1/2"
(Typ)

Min. 12" (Typ)

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min..
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the steel deck
profiles provided in minimum hole clearance is satisfied. Anchors in
the lower flute may be installed with a maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance
is also satisfied.

252
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STRENGTH DESIGN (SD) a
- - - - . - ’ CODE LISTED o
Installation Information for Snake+ Screw Anchor for Single Point Applications ICC-ES ESR-2272 -
Anchor Property/ ) . Nominal Anchor Size / Threaded Coupler Diameter (inch) U
Setting Information Notation Units 1/4 3/8 1/2 z
. ' . in. 0.375 0.500 0.750 <
Nominal outside anchor diameter a(do)® mm) @5 (12.7) (19.1) u
Internal thread diameter (UNC) d (rinnrh) 0(622)0 0(%)5 %‘207? <
Minimum diameter of hole clearance in fixture for d in 5/16 7/16 916 !
steel insert element (following anchor installation) " ' z
Nominal drill bit diameter bt in. o El e g
Mini hole denth h in. 2 2 2-1/2 :
inimum hole dep o (mm) (51) (1) (64) =
in. 1-1/4 1-1/4 1-11/16
Overall anchor length Lanch ) @) @) @3) E
Minimum nominal embedment depth? hoom (anr'n) 1(;151/)8 1(_3/)8 2»(53)/51)6
Effective embedment Net (anm) Not Applicable* 1(218? 1(3%? ® 5
4=
I ft.-Ib. 120 345 345 &+ S
Maximum impact wrench power (torque) Tsorew (N-m) (163) (468) (468) m §:
Maximum tightening torque of steel insert element T ft.-Ib. 4 8 36 g %
(threaded rod or bolt) e (N-m) (6) (1) (49) < S
Anchors Installed in Concrete Construction? z %
Minimum member thickness? Nimin (ri]nrﬁ) Not Applicable* (182) d 32) m ‘:‘é
) N in. _ 3 4 2
Critical edge distance Cac mm) Not Applicable 76) (102) FS
ini i . _ in. - 3 4 =
Minimum edge distance Crmin mm) Not Applicable 76) (102) g
Py
- o , in. - 3 4 2
Minimum spacing distance Smin mm) Not Applicable 76) (102) RS
Anchors Installed in the Topside of Concrete-Filled Steel Deck Assemblies®
Minimum member topping thickness Pimin,deck (rinnrﬁ) Not Applicable* 3(;3/;‘ Not applicable
Critical edge distance Cac,deck top (anrh) Not Applicable* (7%) Not applicable
Minimum edge distance Crmin,deck top (anm) Not Applicable* (7%) Not applicable
Minimum spacing distance Smin,deck top (anm) Not Applicable* (7%) Not applicable
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
2. For installations through the soffit of steel deck into concrete, see installation detail. Anchors in the lower flute may be installed with a maximum 1-inch offset in either direction from center of
the flute. In addition, anchors shall have an axial spacing along the flute equal to the greater of 3hef or 1.5 times the flute width.
3. The notation in parenthesis is for the 2006 IBC.
4. The 1/4-inch diameter anchor is limited to redundant fastening design only.
5. For 3/8-inch diameters installed in the topside of concrete-filled steel deck assemblies, steel installation detail.

Dimensional Sketch for Snake+ Screw Anchor Installed with Steel Insert Element

Do not exceed

UL

Do not exceed

o
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g Tension Design Information (For use with load combinations taken CODE LISTED
- from ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2)'2 (OO ES ESR 2272
> Nominal Anchor Diameter
Design Characteristic Notation Units
z 3/8 inch 1/2 inch
z Anchor category 1,20r3 - 1 1
: in. 1-5/8 2-3/16
> Nominal embedment depth Pnom (mm) @1) (55)
|~ STEEL STRENGTH IN TENSION'
-] " ASTM A36 (32%%
Minimum specified yield strength of steel insert element fi
= peciedy 9 ' (V/mm? ASTM A193, 105.0 -
a Grade B7 (724)
= = 58.0
- - . . ASTM A36
o Minimum specified ultimate strength ‘ ksi (400)
of steel insert element va (N/mm?) ASTM A193, 125.0 )
a Grade B7 (862)
. . . Ase,n in? 0.0775 0.1419
Effective tensile stress area of steel insert element (A" (mm?) (50) @)
ASTM A36 4.495 8,230
=} Steel strength in tension N. Ib (20.0 8.0
T - (k) ASTM AT93, 9,685 )
é z Grade B7 (43.1)
= > Reduction factor for steel strength® ¢ - 0.65
; x CONCRETE BREAKOUT STRENGTH IN TENSION®
= -
D . in. 1.10 1.54
8 E Effective embedment Pt (mm) ©8) (39)
3 ® Effectiveness factor for uncracked concrete Kuer - 24 30
1) Effectiveness factor for cracked concrete Ker - 17 24
Q T Cracked concrete = 1.0
= 5 -
% Modification factor for cracked and uncracked concrete Yen Uncracked concrete = 1.0
- . in. 3 4
c%? Critical edge distance Cac (mm) (76) (102)
g Reduction factor for concrete breakout strength® ¢ - Condition B = 0.65
= PULLOUT STRENGTH IN TENSION (NON-SEISMIC APPLICATIONS)®
Characteristic pullout strength, b
uncracked concrete (2,500 psi Npurer (kN) See note 7 See note 7
Characteristic pullout strength, b 1,665
cracked concrete (2,500 psif Noor (kN) See note 7 (7.0
Reduction factor for pullout strength® 1) - | 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS®
Characteristic pullout strength, seismic (2,500 psi)® Np.eq (ll(bN) See note 7 1(§5 2)5
Reduction factor for pullout strength® 1) - Condition B = 0.65
PULLOUT STRENGTH IN TENSION FOR SOFFIT OF SAND-LIGHT WEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK
Characteristic pullout strength, N Ib 1,515 1,625
uncracked concrete over steel deck®? pdeckuncr (kN) 6.7) (7.2)
Characteristic pullout strength, N Ib 1,075 1,300
cracked concrete over steel decke® P dockce (kN) 4.8) (5.8)
Characteristic pullout strength, N b 1,075 1,300
cracked concrete over steel deck, seismic®® P deckeq (kN) (4.8) (5.8)
Reduction factor for pullout strength, concrete over steel deck® 1) - Condition B = 0.65
For SI: 1 inch = 25.4 mm, 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
= 1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
%’ additional requirements of ACl 318-14 17.2.3 or ACl 318-11 D.3.3, as applicable, must apply.
g 2. Installation must comply with published instructions and details.
2] 3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2. If the load combinations ACI 318-11 Appendix C are
=] used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable,
‘g requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor.
§ 4. ltis assumed that the threaded rod or bolt used with the Snake+ anchor is a ductile steel element with minimum specified properties as listed in the table or an equivalent steel element. The
Z Snake+ anchor is considered a brittle steel element in tension as defined by ACI 318-14 2.3 or ACI 318-11D.1, as applicable. Tabulated values for steel strength in tension must be used for design.
.g 5. For all design cases use Wen = 1.0. The appropriate effectiveness factor for cracked concrete (ke) and uncracked concrete (kune) must be used.
=
B 6. For all design cases use Wep = 1.0. For concrete compressive strength greater than 2,500 psi, Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°. For
§ concrete over steel deck the value of 2,500 must be replaced with the value of 3,000.
8 7. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
% 8. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of N affecting Nn and Vh. A shall be determined in
o accordance with the corresponding version of ACI 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further reduction of the
H pullout values provided in not required.
= 9. Values for Npgeck are for sand-lightweight concrete (f'c,min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
r‘gg breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).
P 10. The notation in parenthesis is for the 2006 IBC.
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Shear Design Information (For use with load combinations taken CODE LISTED a
from ACI 318-14 Section 5.3 or ACl 318-11 Section 9.2)'* ICC ES ESh-2272 o
Nominal Anchor Diameter
Design Characteristic Notation Units = =
3/8 inch 1/2 inch u
Anchor category 1,20r3 - 1 1 z
) in. 1-5/8 2-3/16
Nominal embedment depth Pnom (mm) @) (55) <
STEEL STRENGTH IN SHEAR! E
Steel strength in shear® V. Ib AOTHASE (7372) 1(898)5 !
g = KN) ASTM A193, 1,655 ] =
Grade B7 (7.9
Reduction factor for steel strength® 1) - 0.60 <
CONCRETE BREAKOUT STRENGTH IN SHEAR® 5
Nominal outside anchor diameter a(do)™ in. 0.500 0.750 [
-0 (mm) (12.7) (19.1) E
Load bearing length of anchor 0 . 1.10 1.54
(et or 8o, whichever is less) ¢ (28) (39
Reduction factor for concrete breakout strength® ¢ - Condition B =0.70
PRYOUT STRENGTH IN SHEAR® ® S
Coefficient for pryout strength ke ) 10 10 = '8
(1.0 for het < 2.5 in, 2.0 for het > 2.5 in.) g : : ul §:
Effective embedment Pet in. 1.10 1.4 g %
(mm) (28) 39 < S
Reduction factor for pullout strength? (/5 - Condition B = 0.70 z (95}
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS m @
Steel strength in shear, seismic’ V. Ib AOTIA% gg} 1(898)5 §
g In sher, seism! o kN ASTM A193, 1,655 ] =
Grade B7 (7.4) %
Reduction factor for pullout strength? 1) - Condition B = 0.60 %
STEEL STRENGTH IN SHEAR FOR SOFFIT OF SAND-LIGHT WEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK° =
Steel strength in shear, concrete over steel deck® V, Ib AoASS (?374?) 1(898)5
g ' sk (kN) ASTM A193, 1,655 ]
Grade B7 (7.4
N ASTM A36 7(2)0 1(3398)5
Steel strength in shear, concrete over steel deck, seismic® Vsa,deck .
g . s sk (kN) ASTM A193, 1,665 )
Grade B7 (7.4
Reduction factor for pullout strength? (p - Condition B = 0.60

For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3 shall apply.
2. Installation must comply with published instructions and details.

3. All values of ¢were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that meets ACl 318-14 Chapter 17 or ACl 318-11 Appendix D,
as applicable, requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor.

4. Itis assumed that the threaded rod or bolt used with the Snake+ anchor will be a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

5. Tabulated values for steel strength in shear must be used for design. These tabulated values are lower than calculated results using equation 17.5.1.2b in ACl 318-14, D-29 in ACI 318-11,
and ACI 318-14 17.5.1.2 or ACI 318-11 D.6.1.2, as applicable.

6. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 084 1is applied to all values of \fc affecting Nn and V. A shall be determined in
accordance with the corresponding version of ACI 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further reduction of the
pullout values provided in not required.

7. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2 Section 9.6.

8. Tabulated values for Vsageck are for sand-lightweight concrete (f'c,min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.5.2 or ACl 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACl 318-14 17.5.3 or ACI 318-11 D.6.3 are
not required for anchors installed in the deck soffit (flute).

9. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

10. The notation in parenthesis is for the 2006 IBC.
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Factored Design Strength (ON, And 0V,) Calculated In Accordance With ACI 318-14 Chapter 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Cac).
- Ca2 is greater than or equal to 1.5 times Car.

2-  Calculations were performed according to ACl 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension and
pryout strength in shear are calculated using the effective embedment values, hef, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

3- Strength reduction factors (g) were based on ACl 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

5- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACI 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.

S
m
A
-
>
=
a
>
F
>
=
o
- -
o
e
(]

=)
) « Tension and Shear Design Strengths Installed in Cracked Concrete
S -
E = Steel Minimum Concrete Compressive Strength, f’c (psi)
Nominal Nominal Insert

g m Fret el Sl 2,500 3,000 4,000 6,000 8,000
D Size Hoon (Threaded n n n n n n n n n n
& +@ (in.) (in.) Rod or Teql?s'ion S(ezar Teqlz's‘ion s(e!ar Te?s'ion Sﬁar Te(ll?slion Shear Te?slion sﬁ‘e’ar
Q. Bolt) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
(93]
D ASTM A36 635 00 700 00 805 00 985 00 1,140 )
< e 8 Fastiae
% Grade B7 635 685 700 750 805 870 985 1,065 1,140 0
Q
8 12 2-3/16 ASTM A36 1,080 1,185 1,370 9 1,675 9 1,935 9
L

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths Installed in Uncracked Goncrete

Steel Minimum Concrete Compressive Strength, f’c (psi)
Mominal |~ Nominal | insert 2,500 3,000 4,000 6,000 8,000
?'l'ﬁ (Iil'r::m) (ﬂ";&%ﬂ ::d Teﬂi':m s(e::r Te¢n§;::n s(egla‘r Teqrg's!il:m sﬁ‘e’:r reﬁ';:)n S| e:r Teﬂi':m smr
olt) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)

ASTM A36 900 00 985 00 1,140 00 1,395 00 1,610 00

e P s 900 970 985 | 1060 | 1,140 0 139 0 1610 0
Grade B7 ’ ' ' ’

172 2-3/16 | ASTMA36 | 1,865 9 2,040 9 2,355 9 2,885 BI865 9

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
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REDUNDANT FASTENING APPLICATIONS

For an anchoring system designed with redundancy, the load maintained by an anchor that experiences failure or excessive deflection can
be transmitted to neighboring anchors without significant consequences to the fixture or remaining resistance of the anchoring system. In
addition to the requirements for anchors, the fixture being attached shall be able to resist the forces acting on it assuming one of the fixing
points is not carrying load. It is assumed that by adhering to the limits placed on n1, n2 and ns below, redundancy will be satisfied.

Anchors qualified for redundant applications may be designed for use in normal weight and sand-lightweight cracked and uncracked
concrete. Concrete compressive strength of 2,500 psi shall be used for design. No increase in anchor capacity is permitted for concrete
compressive strengths greater than 2,500 psi. The anchor installation is limited to concrete with a compressive strength of 8,500 psi or less.

Redundant applications shall be limited to structures assigned to Seismic Design Categories A or B only.
Redundant applications shall be limited to support of nonstructural elements.

Number of Anchorage
Points > ny

> . PSR N
voa ¥ v g Ve ¥ Vo ¥ “ 7 Ve
HEEEUE N a al SR
! v, v’ v’ v
MERERERES  MNEREVES ~ ARV,
\n2=At

Least 1

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Anchor
ng ng ng ny Per
4 \ 4 A 4 ¥ Anchorage

Point

Linear
Element
1 1 1

Strength Design (Redundant Fastening): Allowable Stress Design (Redundant Fastening):

SNAKE+®

Internally Threaded Screw Anchor

For strength design, a redundant system is achieved by specifying  Design values for use with allowable stress design shall be established

and limiting the following variables . . taking Re, ASD = gha @ Fio

n¢ = the total number of anchorage points supporting the =
linear element

n2 = number of anchors per anchorage point

ns = factored load at each anchorage point, Ibs., using load
combinations from IBC Section 1605.2.1 or ACI 318-14
Section 5.3 or ACI 318 (-11,-08,-05) Section 9.2.

Where ot is the conversion factor calculated as the weighted average
of the load factors from the controlling load combination. The
conversion factor, & is equal to 1.4 assuming all dead load.

Strength Design (SD)

Design values for use with strength design shall be established
taking O ® Fra.

See redundant fastening design information table for Snake+ design resistance.

z

Anchor Plate

V\ (Case Shown n, = 4)
%— X

o>
Factored
Load

n3
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g REDUNDANT FASTENING
m
0 Installation Information for Snake+ Screw Anchor in Redundant Fastening Applications
: Nominal Anchor Size / Threaded Couplier Diameter (inch)
Anchor Property/
; Setting Information Notation Units 1/4 3/8 1/2
- . A ) . 3/8 172 3/4
g Nominal drill bit diameter Coit in. ANSI ANSI ANSI
- Nominal embedment depth Pnom (rinnrh) 1(;151/)8 1(;151/)8 2(2{51)6
> ’ in. 1.10 1.10 1.54
z Effective embedment Net mm) (28) ©28) (39)
N . in. 2 2 2-1/2
: Minimum hole depth ho mm) (51) (1) 64)
o Minimum concrete member thickness Pimi in. 3 3 3
’ mn (mm) (76.2) (76.2) (76.2)
W in. 1-1/4 1-1/4 1-11/16
Overall anchor legnth Lanch (mm) (32) (39) 43)
= Minimum edge distance, redundant fastening' Cmin = C in. 4 4 4
= ¢ d * 4 min = Cac (mm) (102) (102) (102)
D
3 z Minimum spacing distance, redundant fastening’ S in. 8 8 8
% » pacing ' 4 min (mm) (203) (203) (203)
; x Maximum tightening torque of steel insert T ft.-Ib. 4 8 36
= m element (threaded rod or bolt) mex (N-m) ©) (11 (49)
jas}
o 4 R ft.-Ib. 120 345 345
3 ® Maximum impact wrench power (torque) Tsorew (N-m) (163) (468) 468)
% 1. Tabulated minimum spacing and edge distances are applicable only for redundant fastening applications.
D)
<
> Redundant Fastening Design Information for Snake+ Anchors'?*
o
=r y y
o Anchor Properlyl Nominal Anchor Size
R Setting Information . Loz 174 3/8" 172"
Anchor category 1,20r3 - 1 1 1
. in. 1-5/8 1-5/8 2-3/16
Nominal embedment depth Pnom (mm) @) (41) (55)
CHARACTERISTIC STRENGTH (RESISTANCE) INSTALLED IN CONCRETE*°
Number of Number of Number of
. o vod b anchorage points anchorage points anchorage points
esistance, cracked or uncracked concrete
(2,500psi) Fra (kN) m=4 m>3 nm>4 ni>3 nm>4 m>3
550 360 675 450 675 450
(2.5 (1.6) 8.0 2.0 (3.0) (2.0
Strength reduction factor® O - 0.65
CHARACTERISTIC STRENGTH (RESISTANCE) FOR SAND-LIGHTWEIGHT AND NORMAL WEIGHT CONCRETE OVER STEEL DECK'®
Number of Number of Number of
. o ed b anchorage points anchorage points anchorage points
esistance, cracked or uncracked concrete
over steel deck (2,500 psi) Fra deck KN) m=4 m=>3 m=4 n=3 m=4 m=>3
550 360 675 450 675 450
(2.9 (1.6 8.0 2.0 (8.0) 2.0)
Strength reduction factor® O - 0.65

For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of Section 4.3 of this report; loads may be applied in tension, shear or any combination thereof.
. Installation must comply with published instructions and this report.

. Al values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 (-11, -08, -05) Section 9.2, as applicable.

. Itis assumed that the threaded rod or bolt used with the Snake+ anchor has properties as listed in Tension Design Information table.

. Anchors are permitted to be used in lightweight concrete provided the design strength ¢ra Fra is multiplied by the modification factor Ae. The modification factor A is equal to 0.84, A shall
be determined in accordance with the corresponding version of ACI 318. For anchors installed in the soffit of sand-lightweight concrete-filled steel deck and floor and roof assemblies, further
reduction of the pullout values provided in not required.

6. For installations through the soffit of steel deck into concrete see the installation detail. Anchors in the lower flute may be installed with a maximum 1-inch offset in either direction from center

of the flute. In addition, anchors shall have an axial spacing along the flute equal to the greater of 3het or 1.5 times the flute width.

o B~ W N
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Ultimate Tension Load Capacities for Snake+ in Normal-Weight Uncracked Concrete'*** a
Minimum Minimum Concrete Compressive Strength o
Nominal Anchor | Embedment f'c = 2,500 psi (17.2 MPa) f’c = 3,000 psi (20.7 MPa) f’c = 6,000 psi (41.4 MPa) :
Diameter Depth - - -
in. in. Tension Shear Tension Shear Tension Shear (6 )
(mm) Ibs. . Ibs. . Ibs. f
(kN) (kN) (kN) (kN) (kN) (kN) z
1/4 1-5/8 2,130 1,045 2,335 1,045 <
41) 9.9 (4.6) (10.4) (4.6) -]
/8 1-5/8 2,165 1,045 2,370 1,045 3,190 1,045 <
41) 9.7 4.6) (10.6) 4.6) (14.2) 4.6) v
12 2-3/16 5,590 2,050 6,125 2,050 7,240 2,050 -
(55) (24.9) 9.1) (27.3 9.1) (32.0) 9.1) z
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation. <
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. :
3. The tabulated load values are applicable to single anchors in uncracked concrete installed at critical spacing distance between anchors and at critical edge distance. U
4. Ultimate shear capacity is controlled by steel strength of ASTM A36 element (or equivalent). 1T
ORDERING INFORMATION E
Carbon Steel Snake+ Screw Anchor vy : o
Cat. No Anchor Size Embedment intermal Std. Box' Std. Ctn .-Hl‘l""" | T 8 2
. No. Thread Depth 5 . Ctn. e ™ 5= 8
6400SD 1/4" 1-5/8" 11/32" 100 1,000 ~ - S— E §
6401SD 3/8" 1-5/8" 23/32" 50 500 < g
6403SD 172" 2-1/2" 15/16" 50 300 z cg
1. Each box comes with one free setting tool m f‘é
©
=
Setting Tool for Snake+ Screw Anchor =
Cat. No. Anchor Size Std. Cn. P
S
6402SD 1/4 1 E
6407SD 3/8" 1
6404SD 172" 1

Suggested Impact Wrench
20V Max* Impact Wrenches

DCF880M2
1/2" Impact Wrench

basi
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g GENERAL INFORMATION SECTION CONTENTS
m General Information 260
o~ . General Information.............

g SMART DI Material Specifications................ 260

> Internally Threaded Expansion Anchor Installation Specifications.......... 260

z Installation Specifications........... 261
PRODUGT DESCRIPTION

- Performance Data........................ 262

0 The Smart DI is an all-steel, machine bolt anchor available in carbon steel. It can be used in solid Design Criteria

> concrete, hard stone, and solid block base materials. The Smart DI is specifically designed to be (Allowable Stress Design)........... 262

> easier to fully set during installation as a benefit to the user. Ordering Information................... 263

E GENERAL APPLICATIONS AND USES

T e Suspending Conduit e Concrete Formwork ' }

(o) e Fire Sprinkler e Pipe Supports -

a e Cable Trays and Strut e Suspended Lighting SMART DI (DROP-IN)

FEATURES AND BENEFITS

= + Installs with reduced effort compared to traditional drop in style anchors THREAD VERSION

g » + Can be installed using the manual setting tool or Smart DI system with @ hammer-drill Coarse (UNC)

%’ § + Settingl indicater makes identification of properly Iset anchors easy ANCHOR MATERIALS

S a (when installed using the smart tool and smart b.lt.) | e Zinc Plated Carbon Steel

o | + Internally threaded anchor for easy bolt removability and service work ROD/ANCHOR SIZE RANGE (TYP)
§ b + Anchor can be installed through standard fixture holes e 1/4",3/8" and 1/2" diameter (UNC)
[Vl SUITABLE BASE MATERIALS
3 e FM Global (Factory Mutual) - File No. 3059197 (see ordering information) * Normal-Weight Concrete

S e Underwriters Laboratory (UL Listed) — File No. EX1289 (N) (see ordering information) "
c§ e
(S] CSl Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.

Dropin anchors shall be Smart DI as supplied by DEWALT, Towson, MD. SMART DI DROP-IN

MATERIAL SPECIFICATIONS Anchor prior @

to installation

Anchor component Specification
4 Anchor Body AISI 1008 - When properly set with
Plug AISI 1008 ’ . Smart D! tool (system
Zinc Plating ASTM B 633, SC1 Type Ill (Fe/Zn 5) installation tool), anchor
indicator will leave blue
INSTALLATION SPECIFICATIONS paint in recessed cavities.
Note: Blue does not have
Anchor (Rod) Size 1/a" 3/8" 1/2" to be removed from all
Nominal Qutside Diameter d (in) 0375 0500 0625 four top surfaces to be
ANS Drill Bit Size, cer () 38 172 5/8 fully set.
Maximum Tightening 5 10 20 e Fasier to Set
Torque, Tmax (ft.-Ibs.) e More Expansion
Thread Size (UNC) 1/4-20 3/8-16 1/2-13 « Expansion Indicator with a
Thread Depth (in.) 7/16 5/8 13/16 Smart DI System
Anchor Length I, hnom (in.) 1 1-9/16 2
o, duit Nomenclature

d = Diameter of anchor
dwt = Diameter of drill bit

h = Base material thickness. The minimum
value of h should be 3" min. except for
1/2" size where minimum value of h

should be 4"
Nnom = Minimum embedment depth
| = Overall length of anchor
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

Manual Installation

1. Drill a hole into the base material to the depth of embedment
required. The tolerances of the drill bit used must meet the
requirements of ANSI Standard B212.15. Use any ANSI
Standard carbide drill bit.

N

Remove dust and debris from the hole during drilling (e.g. dust
extractor, hollow bit) or following drilling (e.g. suction, forced
air) to extract loose particles created by drilling. Insert the
anchor into the hole and, if necessary tap flush with surface.

w

. Using a DEWALT manual setting tool specifically, set the
anchor by driving the tool with a sufficient number of hammer
blows until the shoulder of the tool is seated against the
anchor. Anchor will not hold allowable loads required if
shoulder of DEWALT manual setting tool does not seat against
anchor. Proper manual installation may not remove blue
indicator paint.

4. If using a fixture, position it, insert bolt and tighten so as not
to exceed the maximum tightening torque. Most overhead
applications utilize threaded rod. Minimum thread engagement
should be at least one anchor diameter.

Smart DI System Installation

1. Drill a hole into the base material to the depth of
embedment required using the appropriate DEWALT DI
Stop Drill Bit. The tolerances of the drill bit used must meet
the requirements of ANSI Standard B212.15. Standard
installation with a DI Stop Drill Bit may result in the anchor
being slightly subset from the surface. Minimum published
embedment depths must be achieved by using the shoulder
of the DI Stop Drill Bit as a guide.

N

. Remove dust and debris from the hole during drilling (e.g.
dust extractor, hollow bit) or following drilling (e.g. suction,
forced air) to extract loose particles created by drilling.
Insert the anchor into the hole and, if necessary, tap flush
with the surface.

3. Slide the appropriate DEWALT DI Setting Tool over
the DI Stop Drill Bit used to drill the hole and twist
counterclockwise to lock the setting tool onto the bit. If tool
does not fit snug onto bit it may be necessary to replace
the internal rubber spring plug in the tool (see ordering
information). Replacement kit sold separately.

Ea

Once attached, insert the tip of the setting tool into the
Smart DI anchor and drive the internal plug fully using the
rotation with hammer mode of the SDS+ drill (see table
below for suggested tools).

o

For proper installation, the shoulder of the setting tool must
come briefly in full contact with the Smart DI resulting in the
blue indicator paint being removed from the raised top of
the anchor. The paint will remain in the recessed portion of
the top indicating full expansion.

S

If using a fixture, position it, insert the bolt and tighten so
as not to exceed the maximum tightening torque. Most
overhead applications utilize threaded rod. Minimum thread
engagement should be at least one anchor diameter.

Recommended SDS+ Rotary Hammer Drill Specification for Smart DI Anchor (Drop-In) with

Smart DI System Installation

Diameter Concrete Compressive Strength (psi) Rated Tool lI‘n;:;:: fﬂjréy) Suggested Recommem:’zdnn'l‘:rn:yb:ammer Tool
2,500 13-2.6
1/4" 6500 20-35 DCH133M2, D25323K
2,500 13-4.0
3/8" 6500 2140 DCH293R2, D25263K
172" ;288 22 jg DCH293R2, D25413K

to using the system.

* Local concrete conditions and rotary hammer impact efficiency vary greatly. Please verify that the tool impact energy is sufficient to fully set the internal plug of the Smart DI prior

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

SMART DI
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PERFORMANCE DATA
Ultimate and Allowable Load Capacities for Smart DI Anchor (Drop-In) in Normal-Weight Goncrete'>***
i Minimum Concrete Compressive Strength - ¢ (psi)
plom | g 2,500 3,000 4,000 6,000
Dia. Depth Tension Shear Tension Shear Tension Shear Tension Shear
d in. Uttimate | Allowable | Ultimate | Allowable | Ulimate | Allowable | Ultimate | Allowable | UHtimate | Allowable | Ulimate | Allowable | Uttimate | Allowable | Utimate | Allowable
in. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,300 | 325 | 2495 | 625 | 1,390 | 350 | 2,510 | 630 | 1,565 | 390 | 2,550 | 640 | 1,910 | 480 | 2,620 | 655
(25) (5.8 (1.4 | 11.1) | 2.8 6.2 (16 | 11.2 | (2.8 (7.0) 1.7 1 11.3) | (2.8 8.9 @ | 117 29
3/8 1-9/16 | 1,985 | 495 | 4,160 | 1,040 | 2,275 | 570 | 4,360 | 1,090 | 2,850 | 715 | 4,755 | 1,190 | 4,000 | 1,000 | 5,550 | 1,390
(40) (8.6) (22) | 185 | 4.6) | 10.1) | @5 | (19.4) | @4e6) | (127 | 32 | (212 | 63 | (175 | 4.4 | @47) | 6.2
12 2 3,630 | 910 | 7,170 | 1,795 | 3,185 | 795 | 7,280 | 1,820 | 4,190 | 1,050 | 7,505 | 1,875 | 4,935 | 1,235 | 7,955 | 1,990
(51) (16.1) | 400 | @19 | B0 | (142 | (35 | 324 | 81 | (186) | 4.7) | (334) | 8.3 | 220 | 83 | (35.4) | (8.9
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
3. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
4. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.
5. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Gombined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

(

Nu) | (Vu'
Nn Vn

<1

Where:

Nu = Applied Service Tension Load

Nn = Allowable Tension Load

Load Adjustment Factors for Spacing and Edge Distances'
NOTE: Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
Linear interpolation is allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced
spacing and edge distance, the spacing and edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be
required depending on the anchor group configuration.

LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT CONCRETE

Spacing Distance Adjustment Factors - Tension (Fs)

Vu = Applied Service Shear Load
Vn = Allowable Shear Load

Spacing Distance Adjustment Factors - Shear (Fis)

Dia. (in) 1/4" 3/8" 1/2" Dia. (in) 1/4" 3/8" 172"

hy 1 1-9/16 2 h 1 1-9/16 2

Sor 3 4-1/2 6 Ser 3 5 6

Snin 1-1/2 2-3/8 3 Smin 1-1/2 2-3/8 3

172 - - - 172 - - -

1 - 1 - -

2 1-1/2 0.90 2 1-1/2 0.62 -

S 2 0.94 - E 2 075 - -

= 2-172 097 0.84 - 3 2-1/2 0.88 0.65 .
2 3 1.00 0.87 0.85 g 3 1.00 0.73 0.62
2 3172 1.00 091 0.88 3 3172 1.00 0.81 069
2 4 1.00 095 0.90 = 4 1.00 0.89 0.75
3 4172 1.00 1.00 0.93 3 4172 1.00 097 0.81
Z 5 1.00 1.00 0.95 a2 5 1.00 1.00 0.88
5-1/2 1.00 1.00 0.98 5-1/2 1.00 1.00 0.94
6 1.00 1.00 1.00 6 1.00 1.00 1.00

Edge Distance Adjustment Factors - Tension (Fyc) Edge Distance Adjustment Factors - Shear (F.c)
Dia. (in) 14" 3/8" 172" Dia. (in) 1/4" 3/8" 172"

hy 1 1-9/16 2 h 1 1-9/16 2

Cor 2 4-11/16 6 Cor 3 4-11/16 6

Grin 2 3-1/8 4 Guin 2 3-1/8 4

1/2 - 172 -

1 - L -

Pa 1-1/2 - 7 1172 - -

% 2 1.00 .E 2 0.87 -

= 2-1/2 1.00 £ 2-1/2 0.94 -

g 3 1.00 - 8 3 1.00 - -

g 3-172 1.00 0.98 - 2 3-1/2 1.00 0.96 -
a8 4 1.00 0.99 093 a 4 1.00 0.98 091
g 272 1.00 1.00 0.95 ) 4-1/2 1.00 1.00 0.93
& 5 1.00 1.00 0.97 s 5 1.00 1.00 0.95
5-1/2 1.00 1.00 0.98 5-1/2 1.00 1.00 0.98
6 1.00 1.00 1.00 6 1.00 1.00 1.00
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ORDERING INFORMATION

ORDERING INFORMATION a
Smart DI Anchor (Drop-In) Carbon Steel Smooth Wall Dropin o
Rod/Anchor Overall Thread :
Cat. No. Size Length Depth Std. Box Std. Box Wt./100 FM or UL ]
6304SD 1/4" 1" 7/16" 100 1,000 - z
6306SD 3/8" 1-9/16" 5/8" 50 500 FM/UL <
6308SD 172" 2" 13/16" 50 500 12 FM/UL ol
L
B L
DI System Setting Tool 4
Cat. No. 004253D 00427SD 00429SD <
Rod/Anchor Size 1/4" 3/8" 1/2" :
Pin Length 39/64" 61/64" 1-3/16" =
DI Tool Replacement Parts
Cat. No. 004265D 00428SD 00430SD .
- 2 Guide Screws 2 Guide Screws 2 Guide Screws g 2
e 1 Rubber Spring Plug 1 Rubber Spring Plug 1 Rubber Spring Plug & 8
Fits Tool No. 00425SD 00427SD 00429sD n E
=S
<
- S
DI Stop Drill Bit E )]
o]
Cat. No. 00391SD 00397SD 00410SD m %
% ¥,
- - 5 ()
. Smart Bit Smart Bit Smart Bit =
Description for 1/4" for 3/8" for 1/2" =
>
Bit Diameter 3/8" 1/2" 5/8" IS
=
L
<
Manual Setting Tools for Smart DI Anchor (Drop-in)
Cat. No. 6305 6307 6309
Rod/Anchor Size 1/4" 3/8" 172"
Pin Length 39/64" 61/64" 1-3/16"
|
Recommended Rotary Hammer Drills
Cat. No. Description
-'i|‘ ..
DCH133M2 1" D-Handle SDS+ Brushless Rotary Hammer 20V Max 2
£
| )
DCH293R2 1-1/8" SDS+ Brushless Rotary Hammer 3.5J w/ 6Ah Battery 20V Max P!i i %
|
:
D25263K 1-1/8" SDS+ Rotary Hammer %
©
D25323K 1" L-Shape SDS Rotary Hammer %
2
D25413K 1-1/8" SDS Plus Rotary Hammer Kit %
<) -
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e 316 Stainless Steel

GUIDE SPECIFICATIONS ROD/ANCHOR SIZE RANGE (TYP.)

CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors. o 1/4" 10 3/4" diameter UNC
Dropin anchors shall be Steel Dropin as supplied by DEWALT, Towson, MD. Coarse Thread

e 1/2" and 3/4" diameter
Coil Thread

SUITABLE BASE MATERIALS

e Normal-weight Concrete
e |ightweight Concrete

g GENERAL INFORMATION SECTION CONTENTS
m General Information 264
o~ . General Information.........
g STEEI. DROPI“ Material Specifications................ 265
> Internally Threaded Expansion Anchor Installation Specifications.......... 265
z Performance Data........................ 266
PRODUGT DESCRIPTION . o
— Design Criteria
0 The Steel Dropin is an all-steel, machine bolt anchor available in carbon steel and two types of (Allowable Stress Design)........... 267
I>' stainless steel. It can be used in solid concrete, hard stone, and solid block base materials. Ordering Information................... 269
> A coil thread version for forming applications is also available.
ﬁ GENERAL APPLICATIONS AND USES Y
T e Suspending Conduit e Concrete Formwork
—_—
(o) e Fire Sprinkler e Pipe Supports SMOOTH WALL DROPIN
a e (Cable Trays and Strut e Suspended Lighting
. , |L s
= + Internally threaded anchor for easy bolt removability and service work e
T ‘-’l’ + Flanged (lipped) version installs flush for easy inspection and standard embedment FLANGE (LIPPED) DROPIN
=)
2 + Smooth wall dropin can be installed flush mounted or below the base material surface
5 'n.} Optionall il EI ith a knurled bod THREAD VERSION
S ~ + pl ionally ava|§ e with a nulre ody | N « UNC Coarse Thread
§ u + Coil thread version accepts coil rod and typically used for concrete formwork applications e Coil Thread
& ] TESTING, APPROVALS AND LISTINGS ANCHOR MATERIALS
'O e Tested in accordance with ASTM 488 and ACO1 criteria o Zinc Plated Carbon Steel
§ ! e Underwriters Laboratory (UL Listed) — File No. EX1289 (N) (see ordering information) ¢ 303 Stainless Steel (Domestic)
S = * FM Approvals (Factory Mutual) — File No. 3059197 * 304 Stainless Steal
% 2
S
o
=

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL

264 www.DEWALT.com



DEWALT

ENGINEERED BY POWers

MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS g
Anchor Component Carbon Steel Type 303 Stainless Steel Type 316 Stainless Steel o
Anchor Body AISI 1008 Type 303/304 Stainless Steel Type 316 Stainless Steel :
Plug AISI 1018 Type 303/304 Stainless Steel Type 316 Stainless Steel ( © ]
Zinc Plating ASTM B633, SC1, Type lll (Fe/Zn 5) N/A z
Stainless steel anchor components are passivated. <
mll
INSTALLATION SPECIFICATIONS <
9
Rod/Anchor Diameter, d Installation Procedure E
Anchor (Rod) Size 1/2" 3/4" Drill a hole into the base vie iy <
1/4" 3/8" 12" Coil 5/8" 3/4" Coil material to the depth of AL
Thread Thread embedment required. The S B et =
tol f the drill bit used W
ANSI Drill Bit Size, dur (in) | 3/8 o | s8 | s | s 1 1 st meet he requirements E =
- - - of ANSI Standard B212.15.
ot 5 10 [ 20 | 20 | 40 80 80 Do not over drll the hole =
Que, Tmax (IL.-10S. unless the application calls for
Thread Size (UNC) 1/4-20 | 3/8-16 | 1/2-13 | 1/2-6 | 5/8-11 | 3/4-10 | 3/4-41/2 a subset anchor.
Thread Depth (in.) 716 5/8 13/16 | 13/16 | 1-3/16 1-3/8 1-3/8 5
=
o Remove dust and debris from S
Flange Size (in.) 7116 9/16 45/64 - - - - the hole during drilling (e.g. 2 8
] dust extractor, hollow bit) or —y <L
Anchor Length |, hv (in.) 1 1-9/16 2 2 2-1/2 3-3/16 | 3-3/16 following drilling (e.g. suction, [ oo m 8
forced air) to extract loose PR (@) 2
particles created by drilling. R a3 PRt
Nomenclj«lture Insert the anchor into the hole  |* ! m i m 8
d = Diameter of anchor and tap flush with surface. A n ﬁ
dor = Diameter of drill bit Using a DEWALT setting tool S
h = Base material thickness. The / \ specifically, set the anchor by ] D
minimum value of h shoud driving the tool with a sufficient m S
be 1.5hy or 3" min. number of hammer blows O
(whichever is greater) » until the shoulder of the tool III =
hv = Minimum embedment depth is seated against the anchor. | - -
| = Overall length of anchor Anchor will not hold allowable m =
Tmax = Maximum tightening torque ; loads required if shoulder of P
internal . S
lug DeWALT setting tool does not ko)
p seat against anchor. =
If using a fixture, position it, a; a;
insert bolt and tighten. Most :
overhead applications utilize
threaded rod. Minimum thread
engagement should be at least
one anchor diameter.
)

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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ENGINEERED BY POWers
PERFORMANCE DATA
Ultimate and Allowable Load Capacities for Steel Dropin in Normal-Weight Concrete'>*
Rod/Anchor | Minimum Tension Shear
Diameter Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) f'c > 2000 psi (20.7 MPa)
y Depth Ultimate Allowable Ultimate Allowable Ultimate Allowable Ultimate Allowable
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,140 285 1,985 495 2,080 520 2,120 530
6.4) (25.4) (6.1) (1.3 8.9 (2.2) 9.4 (2.3 9.5 (2.4
3/8 1-9/16 2,180 545 4,180 1,045 4,950 1,240 4,585 1,145
9.5 (39.7) 9.8 (2.5) (18.8) @.7) (22.3 (5.6) (20.6) (5.2)
12 2 4,105 1,025 5,760 1,440 6,585 1,645 6,400 1,600
(12.7) (650.8) (18.5) 4.6) (25.9) 6.5) (29.6) (7.4) (28.8) (7.2)
5/8 2-1/2 4,665 1,165 7,440 1,860 10,920 2,730 12,380 3,095
(15.9) (63.5) (21.0) (5.2 (33.5) 8.4) (49.1) (12.3 (65.7) (13.9
3/4 3-3/16 8,580 2,145 9,405 2,350 11,300 2,825 15,680 3,920
(19.1) 81.0) (38.6) 9.7 (41.8) (10.5) (50.3) (12.6) (70.6) (17.6)
1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
Ultimate and Allowable Load Capacities for Steel Dropin in Lightweight Concrete'**
Rod/Anchor Minimum Tension Shear
Diameter Embedment 2,000 psi (13.8 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) f'c > 2000 psi (20.7 MPa)
hy Depth Utimate Allowable Ultimate Allowable Uttimate Allowable Uttimate Allowable
(mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1 1,060 265 1,360 340 1,660 415 1,920 480
64 (254) (4.8) (1.2 6.1) (1.5 (7.5 (1.9 8.6 22
3/8 1-9/16 3,040 760 3,780 945 4,520 1,130 4120 1,030
9.5 (39.7) (13.7) (3.4) (17.0) 4.3 (20.3) (6.1) (18.5) 4.6)
1/2 2 4,240 1,060 4,840 1,210 5,460 1,365 5,680 1,420
(12.7) (650.8) (19.1) 4.8 (21.8) (5.4) (24.6) 6.1) (25.6) 6.4)
5/8 2-1/2 6,860 1,715 7,840 1,960 8,840 2,210 9,640 2,410
(15.9) (63.5) (30.9 (7.7) (35.3) 8.8 (39.8) 9.9 (43.4) (10.8)
3/4 3-3/16 10,280 2,570 11,700 2,925 13,120 3,280 15,680 3,920
(19.1) 81.0) 45.7) (11.4) (62.7) (13.0) (59.0) (14.6) (70.6) (17.9)
1. Tabulated load values are applicable to carbon and stainless steel anchors.
2. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
3. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load.
4. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.
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Allowable Load Gapacities for Steel Dropin in Lightweight Concrete over Steel Deck'***

Lightweight Concrete over Steel Deck, f'c > 3,000 (20.7 MPa)
. Pkl Minimum 1-1/2" Wide Deck Minimum 4-1/2" Wide Deck
d "e{“' Ultimate Load Allowable Load Ultimate Load Allowable Load

(|:|n'1) in. Tension Shear Tension Shear Tension Shear Tension Shear

(mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)

1/4 1 400 2,040 100 510 760 2,040 190 510
(6.4) (25.4) (1.8) 9.2) (0.4) 2.3) 3.4) 9.2) 0.8) 2.3)
3/8 1-9/16 600 2,760 150 690 960 2,760 240 690
9.5) (39.7) 2.7) (12.3 0.7 (3.1) 4.3 (12.3) (1.1) (3.1)
1/2 2 ] ] ] i 2,740 5,560 685 1,390
(12.7) (50.8) (12.3) (25.0) (3.1) 6.3

—

. Tabulated load values are for carbon steel and stainless steel anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum
at the time of installation.

. Allowable load capacities listed are calculated using and applied safety factor of 4.0.

. Tabulated load values are for anchors installed in the center of the flute. Spacing distances shall be in accordance with the spacing table for lightweight concrete listed in the Design Criteria.
. Flute edge distance equals one-half the minimum deck width.

. Anchors are permitted to be installed in the lower or upper flute of the metal deck provided the proper installation procedures are maintained.

oA~ W N

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 3" 1
Clearance
Min.
[

- Dropin
Anchor (Typ)

Deck Width

Edge
Distance

Upper Flute

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Where: Nu = Applied Service Tension Load
NU VU ppli i i
Nn) Flvn) <7
n n Vi = Allowable Shear Load

Combined Loading
Nn = Allowable Tension Load
LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:
Vu = Applied Service Shear Load
Anchor Installed in Normal-Weight Goncrete

Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Fuis =Fis=1.0 Smin = 1.50y Fus= Fis = 0.50

Edge Distance (¢) Tension Cer = 14d Fne= 1.0 Cmin = 7d Fne = 0.90
g Shear G = 14d Fe=1.0 oo = 7d Fuc = 0.50
Anchor Installed in Lightweight Concrete

Anchor Load Type Critical Distance Critical Minimum Distance Minimum
Dimension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Ser = 3.0hy Fus =Fis=1.0 Smin = 1.50y Frns = Fvs = 0.50

Edue Dist Tension Cor = 14d Fne=1.0 Cmin = 7d Fne = 0.80
e vistance (C
g © Shear Co = 14d Fo=10 o = 7d Fic = 0.50
1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

STEEL DROPIN™

Internally Threaded Expansion Anchor
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
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LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT AND LIGHTWEIGHT CONCRETE

Spacing, Tension (F\s) & Shear (Fs)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4
hy (in.) 1 1-1/2 2 2-1/2 3
s (in.) 3 4-1/2 6 7-1/2 9
Smin (in.) 1-1/2 2-1/4 3 3-3/4 4-1/2
1-1/2 0.50 - - - -
2 2-1/4 0.75 0.50 - -
i 3 1.00 0.67 0.50 -
= 3-3/4 1.00 0.83 063 050
g 4 1.00 0.89 067 053 -
g 4-1/2 1.00 1.00 075 0.60 0.50
) 5 1.00 1.00 0.83 0.67 0.56
§ 6 1.00 1.00 1.00 0.80 0.67
Z 7172 1.00 1.00 1.00 1.00 0.83
9 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (F\c) (Normal-Weight concrete only)
Dia. (in.) 1/4 3/8 172 5/8 3/4
cr (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
Cmin (in.) 1-3/4 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 0.90 - - - -
2 0.91 - - -
2z 2-5/8 0.95 0.90 - -
g 3 0.97 091 - -
= 3-1/2 1.00 093 0.90 -
§ 4-3/8 1.00 097 093 0.90 -
- 5-1/4 1.00 1.00 0.95 092 0.90
2 6 1.00 1.00 097 0.94 091
2 7 1.00 1.00 1.00 0.96 0.93
= 8 1.00 1.00 1.00 098 0.95
8-3/4 1.00 1.00 1.00 1.00 0.97
10-1/2 1.00 1.00 1.00 1.00 1.00
Edge Distance, Tension (Fyc) (Lightweight concrete only)
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
Co (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
G (in.) 1-3/4 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 0.80 - - - -
2 0.83 - - -
7 2-5/8 0.90 0.80 - -
g 3 0.94 0.83 - -
= 3172 1.00 0.87 0.80 -
§ 4-3/8 1.00 093 0.85 0.80 -
-§ 5-1/4 1.00 1.00 0.90 0.84 0.80
2 6 1.00 1.00 0.94 0.87 0.83
2 7 1.00 1.00 1.00 0.92 0.87
= 8 1.00 1.00 1.00 097 0.90
8-3/4 1.00 1.00 1.00 1.00 0.93
10-1/2 1.00 1.00 1.00 1.00 1.00
Edge Distance, Shear (F.)
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
Co (in.) 3-1/2 5-1/4 7 8-3/4 10-1/2
Crin (in.) 1-3/a 2-5/8 3-1/2 4-3/8 5-1/4
1-3/4 0.50 - - - -
2 0.57 - - -
2-5/8 0.75 050 - -
7 3 0.86 057 - -
g 3172 1.00 067 050 -
= 4-3/8 1.00 0.83 063 050
g 5 1.00 095 071 057 -
§ 5-1/4 1.00 1.00 075 0.60 0.50
2 6 1.00 1.00 0.86 0.69 057
2 7 1.00 1.00 1.00 0.80 0.67
= 8 1.00 1.00 1.00 091 0.76
8-3/4 1.00 1.00 1.00 1.00 0.83
10 1.00 1.00 1.00 1.00 0.95
10-1/2 1.00 1.00 1.00 1.00 1.00

Notes: For anchors loaded in tension and shear, the
critical spacing (S«) is equal to 3 embedment depths
(3hy) at which the anchor achieves 100% of load.

Minimum spacing (smin) is equal to 1.5 embedment
depths (1.5hy) at which the anchor achieves 50%
of load.

Notes: For anchors loaded in tension, the critical
edge (ce) is equal to 14 anchors diameters (14d)
at which the anchor achieves 100% of load.

Minimum edge distance (cmin) is equal to 7 anchor
diameters (7d) at which the anchor achieves 90% of
load for normal-weight concrete and 80% of load for
light-weight concrete.

Notes: For anchors loaded in shear, the critical edge
distance (ce) is equal to 14 anchor diameters (14d)
at which the anchor achieves 100% of load.
Minimum edge distance (cmin) is equal to 7 anchor
diameters (7d) at which the anchor achieves 50%
of load.
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ORDERING INFORMATION a
Carbon Steel Smooth Wall Dropin (o]
Domestic Rod/Anchor Overall Thread :

Cat. No. Cat. No. Size Length Depth Std. Box Std. Carton Wt./100 = ]
6304 6304USA 1/4" 1" 7/16" 100 1000 2 | 4
6306 6306USA 3/8" 1-9/16" 5/8" 50 500 6 —_— g
6308 6308USA 1/2" 2" 13/16" 50 250 12 -
6320 6320USA 5/8" 2-1/2" 1-3/16" 25 125 32 >
6312 6312USA 3/4" 3-13/16" 1-3/8" 10 50 48 (S
.

Carbon Steel Knurled Wall Dropin E
Cat. No. Rod/Anchor | guerall Length | Thread Depth |  Std. Box Std. Carton Wt./100 T
6340 1/4" 1" 7/16" 100 1,000 2 e
6342 3/8" 1-9/16" 5/8" 50 500 6 ]
6344 1/2" 2" 13/16" 50 250 12 E

Carbon Steel Flanged Dropin (Lipped)

cat. No. Rod/Anchor | gverall Length | Thread Depth |  Std. Box Std. Carton Wt./100 . 5
=
6324 1/4" 1" 7/16" 100 1,000 2 | EEEE— 2 8
6326 3/8" 1-9/16" 5/8" 50 500 6 ————— E E
6328 1/2" 2" 13/16" 50 300 12 ° 8
Type 300 Series Stainless Steel Dropi 3
PR L [ Q.
at. NO. 0 chor eral rea o
cat. No. A Std. B Std. Carton | Wt./100 —_—
(Type 304) | o 333) Size Length Depth ox arol m XO)
[av}
6204 6204USA 1/4" 1" 7/16" 100 1000 2 —— ] m O
6206 6206USA 3/8" 1-9/16" 5/8" 50 500 6 h IS
6208 6208USA 1/2" 2" 13/16" 50 250 12 m %\
6210 6210USA 5/8" 2-1/2" 1-3/16" 25 125 32 =
6212 6212USA 3/4" 3-13/16" 1-3/8" 10 50 48 g
Type 316 Stainless Steel Dropin
Domestic Rod/Anchor Overall Thread
Cat. No. Cat. No. Size Length Depth Std. Box ( Std. Carton  Wt/100 — s
6224 6224USA 1/4" 1" 7/16" 100 1000 2 I
6226 6226USA 3/8" 1-9/16" 5/8" 50 500 6 ! ———
6228 6228USA 172" 2" 13/16" 50 250 12
6230 6230USA 5/8" 2-1/2" 1-3/16" 25 125 32
6232 6232USA 3/4" 3-13/16" 1-3/8" 10 50 48
Garbon Steel Coil Thread Dropin
Cat. No. Rod/Anchor | overall Length | Thread Depth |  Std. Box Std. Carton Wt./100
| —_— -
6330 1/2" 2" 13/16" 50 300 12 |
6332 3/4" 3-3/16" 1-3/8" 10 50 48 e

Setting Tools for Steel Dropin

Cat. No. 6305 6307 6309 6311 6313
Rod/Anchor Size 1/4" 3/8" 172" 5/8" 3/4" —_— - —
Pin Length 39/64" 61/64" 1-3/16" 1-5/16" 1-61/64"

Accu-Bit" Drill Stop for Steel Dropin
Cat. No. Rod/Anchor Size Drill Depth Std. Box

DWA5493 1/2" Accu-Bit for 3/8" Steel Dropin 1-13/16" 1
DWA5495 5/8" Accu-Bit for 1/2" Steel Dropin 2-3/8" 1
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GENERAL INFORMATION SECTION CONTENTS
™ General Information..................... 270
MI“I DROPIN Material and Installation
Internally Threaded Expansion Anchor SPECIICALIONS ... 270
Performance Data........................ 271
PRODUCT DESCRIPTION Design Criteria
The Mini Dropin is a carbon steel machine bolt anchor for use in shallow embedment applications. In ~ (Allowable Stress Design).......... 212
addition to solid concrete and precast hollow core plank, it can be used in post-tensioned concrete ~ Ordering Information................ 273

slabs and concrete pours over steel deck.

GENERAL APPLICATIONS AND USES

—

SUYOHONY TWVIINVHOIW

e Suspending Conduit o Utilities A

e Fire Sprinkler e Pipe Supports m

e (Cable Trays and Strut e Suspended Lighting

THREAD VERSION

o UNC Thread
= + Internally threaded anchor for easy bolt removability and service work ANCHOR MATERIALS
T E + Ideal for precast hollow core plank and post-tensioned concrete slabs « 7inc Plated Carbon Steel
S Wy . . ) X .
= z + Lip provides flush installation and consistent embedment ANCHOR
: — + Manual setting tool scores flange when set to verify proper expansion depth RODA . SZE HANFE UL
= u e 1/4" diameter to 1/2" diameter
§ m APPROVALS AND LISTINGS SUITABLE BASE MATERIALS
20 e Tested in accordance with ASTM E 488 and ACO1 criteria o Normal-weight Concrete
%ﬁ ! e Factory Mutual Research Corporation (FM Approvals) — File No. 3059197 e Lightweight Concrete
8 z See listing for applicable sizes - www.fmglobal.com e Precast Hollow Core Plank
& 2
S GUIDE SPECIFICATIONS e Concrete Over Steel Deck
>
3 CSl Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors.
g Anchors shall be Mini Dropin anchors as supplied by DEWALT, Towson, MD.

MATERIAL AND INSTALLATION SPECIFICATIONS

Material Specification Installation Specification
Anchor Component Carhon Steel Rod/Anchor Diameter, d
Dimension
4 Anchor Body SAE 1009 1/4" 3/8" /2"
Plug SAE 1009 ANSI Drill Bit Size dsit (in.) 3/8 1/2 5/8
Zinc Plating ASTM B633, SC1, Type Il (Fe/Zn 5) Maximum Tightening Torque, Tmax, (ft-Ibs) 3 5 10
Thread Size (UNC) 1/4-20 | 3/8-16 | 1/2-13
Thread Depth (in.) 3/8 13/32 5/8
Overall Anchor Length (in.) 5/8 3/4 1

INSTALLATION PROCEDURES

DeWALT setting tool does not
seat against anchor.

_ Drill a hole into the base Remove dust and debris from If using a fixture,

g material to the depth of the hole during drilling (e.g. position it, insert bolt

= embedment required. dust extractor, hollow bit) or and tighten. Most

= The tolerances of the following drilling (e.g. suction, overhead applications

%’ drill bit used must meet forced air) to extract loose utilize threaded rod.

m the requirements of ANSI particles created by drilling. Minimum thread

= Standard B212.15. Insert the anchor into the hole engagement should

e and tap flush with surface. be at least one anchor

= In post-tensioned concrete Using a DEWALT setting tool diameter.

Z slabs, take care to avoid = == specifically, set the anchor by — —

= drilling into the post- Lo @ S+, | driving the tool with a sufficient | &~ . |_|_| LA R
3 tensioned cables. number of hammer blows IR ~- SR RINE
& o until the shoulder of the tool el BNES]
g _ is seated against the anchor. | a” & &% & A%, coA
3 . Anchor will not hold allowable | "<* = Tt t o T at DT
g loads required if shoulder of AT v ety g
=

g

|

B
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PERFORMANCE DATA a
Ultimate Load Capacities for Mini Dropin in Normal-Weight Concrete'? o
Rod/Anchor Emmm“g . Minimum Concrete Compressive Strength (f'c) :
Size Depth 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) 16
i:. hy Tension Shear Tension Shear Tension Shear z
(mm) n. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. <

() (k) (kN) (k) (kN) (k) (k)
1/4 5/8 1,100 1,260 1,150 1,650 1,200 1,650 mll
6.4) (15.9) 6.3) (5.7) (6.1) (7.4) (5.3 (7.4) <
3/8 3/4 1,980 2,700 2,120 4,220 2,270 4,220 1 )
9.5 (19.1) 8.9 (12.2) 9.5 (19.0) (10.2 (19.0) -
1/2 1 3,360 4,400 3,360 4,875 3,750 4,875 z
(12.7) (25.4) (15.1) (19.8) (15.1) 21.9 (16.9) 21.9 <
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation. :
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. U
|

Allowable Load Capacities for Mini Dropin in Normal-Weight Concrete'*

Minimum Minimum Concrete Compressive Strength (f'c)

Rod/Anchor Embedment S
Size Depth 3,000 psi (20.7 MPa) 4,000 psi (27.6 MPa) 6,000 psi (41.4 MPa) Z 8
|=_ hy Tension Shear Tension Shear Tension Shear 2 <
(mm) in. Ibs. Ibs. Ibs. : Ibs. : <

(mm) (k) (kM) (kN) (kM) (kM) (kN) A s

1/4 5/8 275 315 285 415 300 415 O 2

6.4) (15.9) (1.2 (1.4) (1.3 (1.9 (1.3 1.9 m 8

3/8 3/4 495 675 530 1,055 570 1,055 n m

9.5 (19.1) 2.2 (3.0) 2.4 4.7 (2.6) @.7 >

1/2 1 840 1,100 840 1,220 940 1,220 ~ %
(12.7) (25.4) 3.8 (5.0) (3.8 (5.5) 4.2 (6.5 E %

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. E E
2. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths. :
IS

&

=

Ultimate and Allowable Load Capacities for Mini Dropin Installed Through Steel Deck
into Lightweight Concrete'**

Lightweight Concrete Over Min. 20 Ga. Steel Deck.
S Fo> 3,000 psi (207 WPa) S ey "
Rod/Anchor | “pihed, Minimum 1-3/4" Wide Deck
Size Depth Upper Flute (Valley)
d h Ultimate Load Allowable Load T ST ST S I I I SN L P LA P A
(mm) (,:,':;,) Tension Shear Tension Shear e e e e e e e e e T o
Ibs. Ibs. Ibs. Ibs. i ini Dropin e
(kN) (kN) (kN) (kN) o Anchor(ye) . 7, o )
1/4 5/8 740 1,880 185 470 e
(6.4) (15.9) 3.3 8.5 0.8 (2.1)
3/8 3/4 880 2,040 220 510 NoMin.Edge
9.5) (19.1) (4.0) 9.2 (1.0 (2.3 Distance !
172 1 1380 2,120 345 530 Uperfute) - T
a2n | @54 62 ©5) (i) 24) e
1. The metal deck shall be No. 22 gage to No. 18 gage thick steel [0.030-inch to 0.047-inch base metal
thickness (0.75 mm to 1.20 mm)].
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.
3. Tabulated load values are for anchors installed with a minimum edge distance of 7/8" when installed
through the lower flute. Anchors installed through the upper flute may be in any location provided the
proper installation procedures are maintained.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B

www.DEWALT.com 271



DEWALT
DESIGN CRITERIA (ALLOWABLE STRESS DESIGN) —————

Ultimate and Allowable Load Capacities for Mini Dropin in Precast Hollow Core Concrete Plank'?

m
T
> Rod/ Minimum Min. c_oncreie Compressive Strength
z Anchor Embed. | Minimum Mlg:lm:m f'c 2 5,000 psi (34.5 MPa)
- Size De&lﬁ Spilwing e Ultimate Load Allowable Load
0 i:. in. (mn,;,) in. Tension Shear Tension Shear
> (mm) (mm) (mm) Ibs. Ibs. Ibs. Ibs.
- (kN) (kN) (kN) (kN)
> 1/4 5/8 3 3 1,400 1,840 350 460

6.4) (15.9) (76.2) (76.2) 6.2 8.3 (1.6) 2.1
z 3/8 3/4 4-1/2 4-1/2 2,600 3,400 650 850
[ o ) 9.5 (19.1) (114) (114) (117 (15.3) (2.9 (3.8
: 172 1 6 6 2,600 3,540 650 885
o (12.7) (25.4) (152.4) (152.4) (117 (15.9) 2.9 (4.0) N Droin o)

ini Dropin (Typ)
’ 1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified
m minimum at the time of installation.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:

Nu Vu Where: Nu = Applied Service Tension Load
+ = <1

Nn

Nn = Allowable Tension Load
Vn Vy = Applied Service Shear Load
Vi = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCE'**

Anchor Installed in Normal-weight Concrete

~NIdOHd ININ

Joyouy uoisuedx3 papeait] Aeusuf

Anchor Dimension Load Type (Fuﬁ'i‘:::’;:‘:,i%‘:;:;m Critical Load Factor ('::::::;;"' g;:t:‘::ge) L:ﬂai:llirmamr

Spacing (s) Tension and Shear Ser = 3.0hy Fne = Fve =1.0 Smin = 1.5hy Frs = Fvs = 0.50
Edge Distance (0 Tension cer = 12d Fne = e =1.0 Cmin = 6d Fne = 0.90
Shear' Cor = 12d Fne =Fe=1.0 Cmin = 6d Fve = 0.75

1. Allowable loads for anchors loaded in shear parallel to the edge have no load factor Fve = 1.0 when installed at minimum edge distances.

2. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance, the spacing and
edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.

Anchor Installed in Through Steel Deck Structural Lightweight Concrete

" : Critical Distance s Minimum Distance Minimum
Anchor Dimension Load Type (Full Anchor Capacity) Critical Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Sor = 3.0hy Fns = Fus =1.0 Smin = 1.5hy Fns = Fis = 0.50

3. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing is less than critical distances. Linear interpolation is allowed for
intermediate anchor spacing between critical and minimum distances. Multiple reduction factors for anchor spacing may be required depending on the anchor group configuration.

4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL
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LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT AND LIGHTWEIGHT CONCRETE

Spacing, Tension (Fy;) & Shear (Fs) (Normal-weight & Lightweight Concrete over deck)

Notes: For anchors loaded in tension and

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

MINI DROPIN™

Internally Threaded Expansion Anchor

— shear, the critical spacing (se) is equal to 3
Dia. (In.) 174 318 172 embedment depths (3hy) at which the anchor
hv (in.) 5/8 3/4 1 achieves 100% of load.
Ser (i) 1-7/8 2-1/4 3 Minimum spacing (Smin) is equal to 1.5
Smin (in.) 1 1-1/8 1-1/2 embedment depths (1.5hy) at which the
y 0,50 B anchor achieves 50% of load.
1-1/8 0.60 0.50 -
g | 1 0.80 0.67 0.50
g 1-7/8 1.00 0.83 0.63
5 2 1.00 0.89 0.67
2| 24 1.00 1.00 075
2-1/2 1.00 1.00 0.83
3 1.00 1.00 1.00
Edge_ Di_stance, Tension (Fuc) (Normal-weight concrete only) ma 2352”&2?5&'37353%”etgu"aﬁi?g’1“2“3
Loy e L) 12 anchor diameters (12d) at which the anchor
Cor (in.) 3 4-1/2 6 achieves 100% of load.
Cmin (in.) 1-1/2 2-1/4 3 Minimum edge distance (cmin) is equal to 6
1-1/2 0.90 anchor diameters (6d) at which the anchor
_ 5 0.93 - achieves 90% of load.
E [ 2 0.95 0.90
g | 2 0.97 0.91 -
'§ 3 1.00 0.93 0.90
a 4 1.00 0.98 0.93
% 4-1/2 1.00 1.00 0.95
5 1.00 1.00 0.97
6 1.00 1.00 1.00
Edge Distance, Shear (Fic) (Normal-weight concrete only) Notes: For anchors loaded in shear, the critical
Dia. (in.) 1/4 3/8 1/2 edge distance (ce) is equal to 12 anchor
- diameters (12d) at which the anchor achieves
coi(im:) 3 ali 5 100% of load.
crin (in.) 1-1/2 2-1/4 3 Minimum edge distance (Cmin) is equal to 6
1-1/2 0.75 anchor diameters (6d) at which the anchor
_ 2 0.83 B achieves 75% of load.
E [ 2 0.88 0.75
g [ 2 0.92 0.78 -
§ 3 1.00 0.83 0.75
2 4 1.00 0.94 0.83
g’ 4-1/2 1.00 1.00 0.88
5 1.00 1.00 0.92
6 1.00 1.00 1.00
ORDERING INFORMATION
Carbon Steel Mini Dropin . )
Cat No. Rod/Anchor Dia. | Drill Diameter | Overall Length | Standard Box | Standard Cin. = g
6335 1/4" 3/8" 5/8" 100 1,000 ¥
6322 3/8" 1/2" 3/4" 100 1,000 | P— Y
6337 172" 5/8" 1" 50 250
Setting Tool for Mini Dropin
Cat No. Mini Dropin Size Standard Box Standard Carton
6336 1/4" 1 50 - -
6323 3/8" 1 50 -
6338 1/2" 1 50
Accu-Bit™ Drill Stop for Mini Dropin
Cat No. Rod/Anchor Size Drill Depth Standard Box
DWA5491 3/8" Accu-Bit for 1/4" Mini Dropin 7/8" 1 m
DWA5492 1/2" Accu-Bit for 3/8" Mini Dropin 15/16" 1
DWA5494 5/8" Accu-Bit for 1/2" Mini Dropin 1-13/32" 1
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g GENERAL INFORMATION SECTION CONTENTS
m General Information 274
e~ . GeneralInformation..............
g HOLLUW-SET DHﬂPlN Material Specifications................ 275
> Internally Threaded Expansion Anchor Installation Specifications.......... 275
z PRODUCT DESCRIPTION Perf'ormar'lce .Data ........................ 276
— Design Criteria
0 The Hollow-Set Dropin anchor is designed for anchoring in hollow base materials such as hollow (Allowable Stress Design)........... 277
> concrete block and precast hollow core plank. It can also be used in solid base materials. Concrete Ordering Information.................... 279
masonry blocks often have a maximum outer wall thickness of 1-1/2". During the drilling process,
> spalling on the back side of the wall often decreases the wall thickness, leaving only 1" or less
= for anchoring. The Hollow-Set Dropin is designed to perform in this environment, where most
g conventional style anchors will not function properly. J e
s : -rq
g GENERAL APPLICATIONS AND USES It S e
(7] ¢ Anchoring to Concrete Block e Cable Trays and Strut HOLLOW-SET DROPIN
e Fastening to Precast Hollow Core Plank e Suspended Lighting
e Suspending Conduit e Pipe Supports ANCHOR MATERIALS
) . e Zamac Alloy Anchor Body with:
e Fire Sprinkler e Removable Anchorage  Carbon Steel Cone or
FEATURE AND BENEFITS - Type 304 Stainless Steel Cone
+ Internally threaded anchor for easy bolt removability and service work ROD/ANCHOR SIZE RANGE (TYF)
+ Unique expansion design allows for anchoring in thin-walled base materials * 174" through 5/8" diameters
SUITABLE BASE MATERIALS

+ Versatile setting options allows for hollow or solid base materials

+ Tested in accordance with ASTM E488 and ACO1 criteria * Normal-Weight Concrete
e Precast Hollow Core Plank

APPROVALS AND LISTINGS e Hollow or Grout Filled

e Underwriters Laboratories (UL) File EX 1289 (Hanger, Pipe): See listing for sizes. Concrete Masonry (CMU)

® Brick Masonry
GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and
05 05 19 - Post-Installed Concrete Anchors. Dropin anchors shall be Hollow-Set Dropin
as supplied by DEWALT, Towson, MD.

Joyouy uoisuedx3 papeait] Aeusuf
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS a
Anchor Component Carbon Steel Stainless Steel °
Anchor Body Zamac Alloy Zamac Alloy = =
Cone AISI C 1008 Type 304 Stainless Steel 19
Plating (Cone) ASTM B633, SC1, Type lll (Fe/Zn 5) N/A E
INSTALLATION SPECIFICATIONS o
e Rod/Anchor Diameter, d s
1/4" 5/16" 3/8" 172" 5/8" _—
ANSI Drill Bit Size, dbi (in.) 3/8 5/8 5/8 3/4 1 z
Maximum Tightening Torque, Tmax (ft.-Ibs) 3-4 5-7 8-10 15-20 30-40 <
Thread Size (UNC) 1/4-20 5/16-18 3/8-16 1/2-13 5/8-11 :
Overall Anchor Length (in.) 7/8 1-5/16 1-5/16 1-3/4 2 =
Sleeve Length (in.) 5/8 15/16 15/16 1-1/4 1-1/2 E

Thread Length In Cone (in.) 3/8 5/8 5/8 3/4 1

INSTALLATION INSTRUCTIONS FOR HOLLOW BASE MATERIALS

T . 7
PR

LA v

4 - P
> oD
a v A v

Position fixture, insert bolt and tighten. The bolt should
engage a minimum of 2/3 of the anchor threads. The
anchor can also be expanded using a Hollow-Set Tool.
(If Hollow-Set Tool is used, thread anchor onto tool prior
to tapping into anchor hole. When flush with surface,
turn tool clockwise to tighten. Release tool from set
anchor by turning counterclockwise. Fixture can then
be attached).

Do not expand the anchor prior to installation. Insert
cone end and tap flush to surface.

In hollow base materials, drill through into the cell or
void. The tolerances of the drill bit used must meet the
requirements of ANSI Standard B212.15.

Remove dust and debris from the hole during drilling
(e.g. dust extractor, hollow bit) or following drilling (e.g.
suction, forced air) to extract loose particles created
by drilling.

Internally Threaded Expansion Anchor

INSTALLATION INSTRUCTIONS FOR SOLID BASE MATERIALS

HOLLOW-SET DROPIN™

Tt

Drill a hole into the base material to the required
embedment depth. The tolerances of the drill bit
used must meet the requirements of ANSI
Standard B212.15.

Insert the anchor into the hole. Position the setting tool
in the anchor.

Be sure the anchor is at the required embedment

depth, so that anchor threads do not protrude above the

surface of the base material. Position the fixture, insert

Using the Solid Tool, set the anchor by driving the bolt or threaded rod and tighten.
Zamac sleeve over the cone using several sharp

Remove dust and debris from the hole during drilling hammer blows.

(e.g. dust extractor, hollow bit) or following drilling (€.g.

suction, forced air) to extract loose particles created

by drilling.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A

www.DEWALT.com 27

[$)]



DEWALT

PERFORMANCE DATA ENGINEERED BY POWeErs

Ultimate and Allowable Load Capacities for Hollow-Set Dropin
in Hollow Core Plank'?*

g PERFORMANCE DATA
m . - . .
o) Ultimate and Allowable Load Capacities for Hollow-Set Dropin in Normal-Weight Concrete'>**
: Minimum Concrete Compressive Strength, f ‘c
Rod/ Minimum = = =
> Anchor | Embed | Drill Bit 2,000 psi 4,000 psi 6,000 psi
z D|an‘}emr I)e:v‘lh D':'"“‘s’:e' Tension Shear Tension Shear Tension Shear
_— in. in. in. Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable | Ultimate | Allowable
(0} (mm) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
> (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
= 3/4 760 150 1,200 240 1,140 230 1,200 240 1,440 290 1,200 240
1/4 (19 8 84 ©7) (63 (1.1 (6.1) (1.0 (63 (1.1) 6.4 (13 (63 (1.1
> 6.4) 7/8 880 175 1,440 290 1,145 230 1,440 290 2,045 410 1,440 290
4 (22) 89 038 64 (13 (6.1) (1.0 6.4) (1.3) ©9.1) (1.8) 64 (13
[ o ) 1 1,120 225 1,980 395 1,680 335 1,980 395 2,200 440 1,980 395
- 5/16 (25) 58 (5.0) (1.0 88 (1.8 (7.5) (1.5 8.8) (1.8) 9.8) (2.0) 8.8 (1.8)
o 6.4) 1-1/2 2,205 440 2,740 550 2,775 555 2,740 550 4,825 965 2,740 550
(38) 9.8 (2.0) (12.2) (2.4 (12.3 (2.5) (12.2) 2.4 (21.5) 4.3 (12.2) (2.4
’ 1 1,370 275 2,550 510 2,070 415 2,550 510 2,290 460 2,550 510
m 3/8 (25) 58 6.1) (1.2) (11.3 (2.3 9.2 (1.8) (11.3 2.3 (10.2) (2.0) (11.3 2.3
9.9 1-1/2 2445 | 490 | 3145 | 630 | 2800 | 560 | 3,145 | 630 | 5085 [ 1,015 | 3,145 | 630
(38) (10.9) 2.2 (14.0) 2.8 (12.5) (2.5 (14.0) 2.8 (22.6) 4.5 (14.0) 2.8
5 1-1/2 2,140 430 4,020 805 4,025 805 4,020 805 7,285 1,455 4,020 805
'C;D" : 1/2 (38) 3 9.5 (1.9 (17.9) (3.6) (17.9 (3.6) (17.9 (3.6) (32.4) 6.5 (17.9 (3.6)
8 ° (12.7) 2 2,780 555 4,020 805 4,375 875 4,020 805 9,455 1,890 4,020 805
\3 F (51) (12.4) (2.5) (17.9) (3.6) (19.5) (3.9 (17.9 (3.6) 42.1) 8.4 (17.9 (3.6)
5{ F 5/8 2-1/4 1 5,725 1,145 6,400 1,280 9,410 1,880 6,400 1,280 10,500 2,100 6,400 1,280
3 ° (15.9) (57) (25.5) (6.1) (28.5) (5.7) 419 (8.4) (28.5) 6.7 (46.7) 9.3 (28.5) (6.7)
8 E 1. Tabulated load values are applicable to anchors with carbon and stainless steel cones.
3 N 2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 20 or higher may be necessary depending on the application, such as life
m m safety, overhead and in sustained tensile loading applications.
-é m 3. Linear interpolation may be used to determine allowable loads for anchors at intermediate embedment depths and compressive strengths.
% 4. The tabulated load values are applicable to single anchors installed at critical edge and spacing distances. Allowable load capacities are multiplied by reduction factors when anchor spacing or
(%} ﬂ edge distances are less than critical distances.
SO
> a
3
O
S 9
=
-
<

Rod/ Minimum Minimum Concrete Compressive Strength
Anchor Embedment I:;r::l f'c > 5,000 psi (34.5 MPa)
Diameter Depth Diameter Ultimate Load Allowable Load
i:. ,','," Ai||l|SI Telu;'sion Sllll’ear Te;;ssion Sll;,ear
mm mm J S. S. b S.
(mm) (mm) () () () (<)
1/4 7/8 /8 1,190 1,440 300 360 Hollow Set Dropin (Typ)
6.4) (22.2) (6.4 6.5) (1.4) (1.6)
5/16 1 5/8 2,280 2,740 570 685
(7.9 (25.4) (10.3) (12.3 (2.6) (3.1
1 5/8 2,525 2,740 630 685
3/8 (254) (11.4) (123 238 1)
9.9) 1-1/2 5/8 3,620 3,145 905 785
(38.1) (16.3) (14.2) 4.1 (3.9
1/2 1-1/4 3/4 5,420 5,580 1,355 1,395
(12.7) (31.8) (24.4) (25.1) 6.1) 6.3
5/8 1-1/2 1 6,560 8,320 1,640 2,080
(15.9) (38.1) (29.2) (37.4) (7.3 9.4
1. Tabulated load values are applicable to anchors with carbon and stainless steel cones and set with sleeve flush to surface of the
plank and with setting tool for solid base materials.
2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 20 or higher
may be necessary depending upon the application such as life safety, overhead and in sustained tensile loading applications.
3. Minimum spacing distance must not be less than eight anchor diameters (8d).
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Ultimate and Allowable Load Capacities for Hollow-Set Dropin in Hollow Concrete Masonry'2%5° a
f'm = 1,500 psi
Minimum J— " . y
Rod/Anchor Drill Bit Min. Edge Min. 7

Diameter Emll;ment Diameter Distance End Distance Ultimate Load Allowable Load °
d hv ANSI in. in. Tension Shear Tension Shear :
in. in in. (mm) (mm) Ibs. Ibs. Ibs. Ibs. ( © ]
. (kN) (kN) (kN) (kN) =

1/4 7/8* 3/8 3-3/4 3-3/4 530 785 105 155
(22.2) (95) (95) (2.4) (3.9 0.5) 0.7) <

1 3-3/4 3-3/4 1,035 920 205 185
5/16 (25.4) 5/8 (95) 95) (4.6) (4.1) 09) 08) '<'

3/8 1 5/8 3-3/4 3-3/4 1,225 1,175 245 235
(25.4) (95) (95) (5.4) (5.2 (1.1) (1.0 2
1-1/4* 3/4 3-3/4 3-3/4 1,520 1,240 305 250 z

12 (31.8) (95) (95) (6.8) (5.5 (1.4) (1.1)
1-1/4* 3/4 11-1/4 11-1/4 1,520 1,825 305 365 <
(31.8) (286) (286) (6.8) 8.1) (1.4) (1.6) :
5/8 1-1/2* 1 11-1/4 11-1/4 1,790 1,870 360 375 (O )
(38.1) (286) (286) (8.0) (8.3 (1.6) (1.7) 1T}
1. Tabulated load values are applicable to anchors with carbon and stainless steel cones. E

2. Tabulated load values for anchors are installed in minimum 6" wide, minimum Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM C
90. Mortar must be minimum Type N. Masonry cells may be grouted. Masonry compressive strength must be at specified minimum at the time of installation.

3. Allowable load capacities listed are calculated using an applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as

life safety, and in sustained tensile loading applications.
4. Allowable shear load values may be increased by 100% (multiplied by 2.0) provided the applied shear loads are not loaded toward the wall edge and end. s g
5. The tabulated values are applicable for anchors installed into grouted masonry wall faces or ends of block ends provided minimum edge and end distances are maintained. 2 QQJ
6. The tabulated values are applicable to single anchors. Two anchors may be installed in the same cell provided the spacing distance between the anchors is a minimum of six diameters (6d) —y <C
and the allowable loads are reduced by 50%. m (=
7. Anchors were installed with sleeve flush to block surface and with setting tool for hollow base materials. Embedment is measured from the surface of the base material. ° 8
*Minimum face shell thickness must be minimum 1.25-inch-thick for 1/2-inch-diameter anchors and minimum 1.5-inch-thick for 5/8-inch diameter anchors. t %
Q
Ultimate and Allowable Load Gapacities for Hollow-Set Dropin in Solid Clay Brick Masonry'>** Q |
i Ml Drill Bit Minimum Minimum fin> 1,500 psh (103 WFa) [ §
ghnchor Embed. Diameter Edge End Ultimate Load Allowable Load ws
VL ERL ANSI Distance Distance o
d h in. in. in. Tension Shear Tension Shear » =
n. mn. (mm) (mm) Ibs. Ibs. Ibs. Ibs. [ ] —
(mm) (mm) (kN) (kN) (kN) (kN) g =
1/4 7/8 6 880 1,640 175 330 g’
6.4) (22.2) 38 (152.4) 40) (7.4) 08) (1.5) (@ BS
5/16 1-1/4 5/8 8 1,460 2,230 290 445 ﬂ E
9.5 (31.8) (203.2) (6.6) (10.0) (1.3 (2.0) 4
3/8 1-1/4 5/ 8 8 1,860 2,980 370 505 o
(12.7) (31.8) (203.2) (203.2) (8.4) (13.4) (1.7) (2.7) :
12 1-1/2 34 10 3,240 4,230 650 845
(15.9) (38.1) (254.0) (14.6) (19.0) 2.9 (3.8
5/8 2-1/4 1 12 4,680 6,420 935 1,605
(19.1) (57.2) (304.8) (21.1) (28.9) 4.2) (7.2)

1. Tabulated load values are for anchors with carbon or stainless steel cones.

2. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to ASTM C 62. Mortar must be minimum Type N. Masonry
compressive strength must be at the specified minimum at the time of installation (f'm > 1,500 psi).

3. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 20 or higher may be necessary depending upon the application such as
life safety, and in sustained tensile loading applications.

4. The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing distances may be reduced to 8 anchor diameters on center
provided the capacities are reduced by 50 percent. Linear interpolation may be used for intermediate spacing.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Combined Loading
For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:
Vlu = Applied Service Shear Load

Nu) , (Vu 1 Where:
Nn Vn) ~ Vi = Allowable Shear Load

LOAD ADJUSTMENT FACTORS FOR SPACING AND EDGE DISTANCES'

Anchor Installed in Normal-Weight Goncrete

Nu = Applied Service Tension Load
Nn = Allowable Tension Load

D Illn(:hor Load Type Critical Distance Critical Minimum Distance Minimum
mension (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Sor = 3.0hy Fns = Fus=1.0 Smin = 1.50, Fns = Fus =0.50
Edge Distance (¢) Tension O = 14d Fuo = 1.0 Crin = B0 Fuc = 0.80
Shear Cor = 14d Fve=1.0 Cmin = 8d Fve = 0.50

group configuration.

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is
allowed for intermediate anchor spacing and edge distances between critical and minimum distances. When an anchor is affected by both reduced spacing and edge distance,
the spacing and edge reduction factors must be combined (multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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g LOAD ADJUSTMENT FACTORS FOR NORMAL-WEIGHT GONGRETE
g Spacing, Tension (F\s) & Shear (Fs)
Dia. (i 174 5/16 38 172 5/8 Notes: For anchors loaded in tension and
= = —hi shear, the critical spacing (s« is equal to 3
> hy (in.) 7/8 1-1/2 1-1/2 2 2-1/4 embedment depths (3hy) at which the anchor
H 0
2 s (in.) 2-5/8 4112 4112 6 6-3/4 achieves 100% of foad.
! Smin (in.) 1-3/8 2-1/4 2-1/4 3 3-3/8 Minimum spacing (smin) is equal to 1.5
(¢ y embedment depths (1.5hy) at which the
> 1-3/8 0.50 . . - - anchor achieves 50% of load.
- 2-1/4 0.86 0.50 0.50 - -
> 7 2-5/8 1.00 0.58 0.58 - -
z 5 3 1.00 0.67 0.67 0.50 -
oY % 3-3/8 1.00 0.75 0.75 0.56 0.50
: = 4 1.00 0.89 0.89 0.67 0.59
4-1/2 1.00 1.00 1.00 0.75 0.67
o g
’ @ 5 1.00 1.00 1.00 0.83 0.74
(7 6 1.00 1.00 1.00 1.00 0.89
6-3/4 1.00 1.00 1.00 1.00 1.00
=5 : Edge Distance, Tension (Fuc) Notes: For anchors oaced in fension. 1
@ otes: For anchors loaded in tension, the
S (@) e e = e e = critical edge distance (c«) is equal to 14
% F cor (in.) 3-1/2 4-3/8 5-1/4 7 8-3/4 anchor diame(t)ers (14d) at which the anchor
5{ I~ o (in) 2 2172 3 2 5 achieves 100% of load.
o) ° 2 0.80 - - - - Minimum edge distance (cmin) is equal to 8
ja¥) 51/ 0.87 0.80 ) 3 3 anchor diameters (8d) at which the anchor
S E ' ' achieves 80% of load.
Q _ 3 0.93 0.85 0.80 - -
%" (72 ISR 100 091 084 - -
% m £ 4 1.00 0.96 0.89 0.80 -
@D ﬂ :— 4-3/8 1.00 1.00 0.92 0.83 -
o ©
s0 5| 5 1.00 1.00 0.98 0.87 0.80
=2 a| 51/4 1.00 1.00 1.00 0.88 0.81
(-]
% o gl o 1.00 1.00 1.00 0.93 0.85
=0 7 1.00 1.00 1.00 1.00 0.91
E 8 1.00 1.00 1.00 1.00 0.96
= 8-3/4 1.00 1.00 1.00 1.00 1.00
Edge Distance, Shear (F.) Notes: For anchors loaded in shear
— otes: For anchors loaded in shear, the
(i) I 5/16 s 12 5/8 critical edge distance (co) is equal to 14
¢ (in.) 3-1/2 4-3/8 5-1/4 7 8-3/4 anchor diamegers (144d) at which the anchor
o (i) 2 2112 3 2 5 achieves 100% of load.
2 0.50 - - - - Minihmug] edgte dis(tg&cet(cw) ri]stﬁqual tﬁ 8
anchor diameters (8d) at which the anchor
212 0.67 0.50 - - - achieves 50% of load.
- 3 0.83 0.63 0.50 - -
8| 312 1.00 0.77 0.61 - -
[*]
£ 4 1.00 0.90 0.72 0.50 -
;— 4-3/8 1.00 1.00 0.81 0.56 -
5 5 1.00 1.00 0.94 0.67 0.50
8| 514 1.00 1.00 1.00 0.71 0.53
-]
“%: 6 1.00 1.00 1.00 0.83 0.63
7 1.00 1.00 1.00 1.00 0.77
8 1.00 1.00 1.00 1.00 0.90
8-3/4 1.00 1.00 1.00 1.00 1.00
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ORDERING INFORMATION

ORDERING INFORMATION
Hollow-Set Dropin with Carbon Steel Gone

Catalog Rod/Anchor Drill Overall Sleeve Std. Std. Wt./

Number Diameter Diameter Length Length Box Cin. 100 T
9320 1/4" 3/8" 7/8" 5/8" 100 1,000 1-3/4 I - "_+
9330 5/16" 5/8" 1-5/16" 15/16" 50 500 5-1/2 =
9340 3/8" 5/8" 1-5/16" 15/16" 50 300 5-1/2
9350 172" 3/4" 1-3/4" 1-1/4" 50 250 9-1/2
9360 5/8" 1" 2" 1-1/2" 25 125 21

Hollow-Set Dropin with Stainless Steel Gone

Catalog Rod/Anchor Drill Overall Sleeve Std. Std. Wt./

Number Diameter Diameter Length Length Box Ctn. 100
9420 1/4" 3/8" 7/8" 5/8" 100 1,000 1-3/4
9440 3/8" 5/8" 1-5/16" 15/16" 100 500 5-1/2

Setting Tool for Solid Base Materials

Catalog Size Standard Standard
Number Box Carton
9322 1/4" 1 1 hl'_-—'_"-_"‘-'
9342 5/16" and 3/8" 1 1 - -
9352 172" 1 1
9362 5/8" 1 1

Setting Tool for Hollow Base Materials*

Catalog Size Standard Standard
Number Box Carton
9323 1/4" 1 1
9333 5/16" 1 1
9343 3/8" 1 1
9353 172" 1 1 A —

.
9363 5/8" 1 1
* Hollow set tool for hollow block and clay brick masonry base materials.
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Internally Threaded Expansion Anchor

HOLLOW-SET DROPIN™
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g GENERAL INFORMATION SECTION CONTENTS
m General Information 280
©.  [GeneralInformation.............
g GONGREIIE HA“GEHMATE + Material Specifications................ 280
> Rod Hanging Anchor Installation Specifications........... 281
z PRODUCT DESCRIPTION Installation Instructions.............. 282
— Reference Data (ASD).................. 283
g The Hangermate®+ concrete screw is a one piece, steel anchor designed for rod hanging Performance Data (SD)............... 285
- applications such as fire proFelction systems, ventilation systems, elelctri(.:al coanit, pipe hanging and  ordering Information................. 290
cable trays. Tested and qualified for use in cracked concrete and seismic conditions. The concrete
> Hangermate®+ requires a 1/4" ANSI masonry bit for installation, accepts 1/4" and 3/8" diameter
= threaded rods and is also available in a 3/8" male thread version. -y _
n _"'1 S = iyl
g GENERAL APPLICATIONS AND USES PR CHETE HANGERMATES
- * Fire Sprinkler Pipes e Suspended Ceilings O URLER HeaDy >
0 e \entilation Systems e Qverhead Utilities
e (Cable Trays e | ighting Systems

e &
Q. n . 1 - CONCRETE HANGERMATE+
O + Installs with standard ¥a-inch ANSI drill bit (EXTERNAL THREAD - STUD HEAD)
§ z + Faster installation resulting in labor savings
SO + Patented thread design offers low installation torque THREAD VERSION
C:,:‘? R + Tough threads for tapping high strength concrete * Unified Coarse Thread (UNC)
g E’II APPROVALS AND LISTINGS A"c_"on MATERIALS
e International Code Councl, Evaluation Service (CC-ES). ESR-3889 code ® Zinc Pated Carbon Steel
E compliant with the 2015 IBC/IRC, 2012 IBC/IRC, and 2009 IBG/IRC. ANCHOR SIZE RANGE (TYP.)
= e FM Approvals (FM) - (see listing for applicable sizes and types). ¢ }(ﬁreggg d3é%';g'sé;meter
(=) e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for usg in structural
l'l'| concrete under the design provisions of ACl 318-14, Chapter 17 and ACI-318-11/08 Appendix D. SU:JABI"E BA;E MA:ERIALS
a e Evaluated and qualified by an accredited independent testing laboratory for recognition in Orma,'we'g, conerete
) . _— . ) e Sand-lightweight concrete
g cracked and uncracked concrete including seismic and wind loading (Category 1 anchors)
> B o ) e (Concrete over steel deck
-~ e Evaluated and qualified by an accredited independent testing laboratory
m for reliability against brittle failure, e.g. hydrogen embrittlement.
.|.@ GUIDE SPECIFICATIONS
CSI Divisions: 03 16 00 - Concrete Anchors, 05 05 19 - Post-Installed Concrete Anchors.
Anchors shall be Concrete Hangermate+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instruction and the Authority Having Jurisdiction. (|g:“Els ELSIRS'sléE;)
MATERIAL SPECIFICATIONS o
Anchor component Specification
Anchor Body Case hardened low carbon steel

Zinc plating according to ASTM B 633, SC1 Type lll (Fe/Zn 5).

Plating Minimum plating requirements for Mild Service Condition.
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INSTALLATION SPECIFICATIONS a
Installation Specifications for Hangermate+ in o
Concrete and Supplementary Information T

Nominal Anchor Diameter (inch) ( © ]

Anchor Property/Setting Information Notation Units 7 z

Anchor outside diameter d (ri]nr'n) (()62355(; <
, - mll

Nominal dril bit diameter i ) et g

- in. 1-5/8 2-1/2 !
Minimum embedment depth Pnom mm) (41) 64) z
Minimum hole depth ho (anrh) (521) 2(%73/)8 <

- . in. 3-1/4 4 :
Minimum member thickness Nimin mm) 83) (102) (O )

. . ) in. 1-1/2 —
Minimum edge distance Cmin ) 38) E
Minimum spacing Smin (rinnrh) 1(_314)2
Max. Installation torque Tinstmax f(tNlr?]f) (122) k

o
Max impact wrench power (torque) Timpact max ?Nlr?{) égg) + §
1/4 thread 38 %l <
Wrench socket size in. l h g)
3/8 thread 12 < 5
1/4 thread 33/64 [ S
Internal Threaded Head Maxi head height in. E‘U
nternal Threaded Hea laximum head heig /8 Thread in 23/6 T
Maximum washer diameter 174 thread in 12 l m :é:
3/8 thread ' 21/32 m
Wrench socket size 12 c
Externally Threaded Head Maximum head height 3/8 thread in. 1-3/16 z
Maximum washer diameter 21/32 §
Effective tensile stress area A in.? 0.045
(screw anchor body) ¢ (mm3) (29.0) E
Minimum specified ultimate strength futa N /ﬁimz) (2588) m
Minimum specified yield strength fy N /l:rs]imz) (58502) S
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN. z
Hangermate+ Anchor Detail in Concrete 0
> ] > 4
N S S PR N
byl AT ab Byl AT ab
q C 5 4 . 5 B
sy q;Av d"" AD,A,?‘Y b qu dbi{ AD_A‘D‘V
P AT R P R ar S
— | o . Q; NPT
RN R Nomenclature R e NS
e P d = Diameter of Anchor I AR N Y
Lol & "i dot=Diameter of Drill Bit e & i g
Co v s ap Prom = Minimum Nominal Embedment R N W 4 ©
Sy “oh, e het = Effective Embedment Sl - h, b &
5 o e e ho = Minimum Hole Depth Snom s o e e .
anch < P Lacn = Nominal Anchor Length Lo - L g
l ‘ N A . : D; ) ;'4;:7_ é
z
g
z
Internally Threaded External Thread E
|
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INSTALLATION INSTRUCTIONS
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INSTALLATION INSTRUCTIONS

Step 1 — | Step 2
| Using the proper . .-+ | Remove dust
drill bit size, drill < | and debris from

| ahole into the

| base material
to the required

| depth. The

| tolerances of
the drill bit used
should meet the
requirements of
ANSI Standard
B212.15.

*..s | hole during
- | drilling (e.9. dust
", v, | extractor, hollow
-7 .| bit) or following
~ | drilling (e.g.
suction, forced
air) to extract
loose particles
created during
drilling.

Step 3

Select a powered
impact wrench or
torque wrench and
do not exceed the
maximum torque,
Timpact,max or Tinst,max,
repectively, for the
selected anchor
diameter and
embedment (See
Table 1). Attach an
appropriate sized hex
socket to the wrench.
Mount the screw
anchor head into

the socket.

Step 4

Drive the anchor with
an impact wrench

or torque wrench
through the fixture
and into the hole
until the head of

the anchor comes
into contact with the
member surface.

Do not spin the hex
socket off the anchor
to disengage. Insert
threaded rod or
threaded bolt element
into Hangermate+.

Hangermate+ Installation Detail for Screw Anchors in the Soffit of Concrete over Steel Deck Floor and Roof

Assemblies, 3-inch Deep Deck Profile'>*

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE 1. Anchors may be placed in the upper flute or lower flute of the concrete-

Joyouy buibueH poy

+-JLVINHIINVH 313HINOD

0 'A3d— LIVM3A £102© SHOHONY T¥OINYHOIW — 3AIND TWIINHOIL

OVER STEEL DECK (MINIMUM 3,000 PSI)

Upper Flute (Valley)

\i\ﬂin. 212" r3/4" Clearance Min.

Min. 3-7/8"
(Typ)

Min. 3-7/8" ‘

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

. Anchors in the lower flute may be installed with a maximum 15/16-inch

offset in either directions from the center of the flute. The offset distance
may be increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance is also
satisfied. (e.g. 1-1/4-inch offset for 4-1/2-inch wide flute).

. See the Tension and Shear Design information for Anchors Installed in the
o) Min. 12" (Typ) Soffit of Concrete-Filled Steel Deck Assemblies table for design data.

Hangermate+ Installation Detail for Screw Anchors in the Soffit of Concrete over Steel Deck Floor and Roof

Assemblies, 1-1/2-inch Deep Deck Profile'**

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Min. 2-1/2" A A r3/4” Clearance Min:

D S S ST

No. 20 Gage Steel Deck Min.
Lower Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-

filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

. Anchors in the lower flute may be installed in the center of the flute. An

offset distance may be given proportionally for profiles with flute widths
greater than those shown provided the minimum lower flute edge distance

1-1/2" " is also satisfied.
Max. A RN HangerMate+ i . . . .
: a Anchor (Typ) . See the Tension and Shear Design information for Anchors Installed in the
o T Soffit of Concrete-Filled Steel Deck Assemblies table for design data.
(Typ.)
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Ultimate Load Capacities for Hangermate+ in Normal-Weight Goncrete'?

Allowable Load Capacities for Hangermate+ in Normal-Weight Goncrete'***

&

- Minimum Concrete Compressive Strength :

Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi U

Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) z

Diameter Depth - - N . -

in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear <
(mm) Ihs Ibs Ihs Ihs Ibs Ihs Ibs Ibs Ihs Ihs

(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) =

1/4 1-5/8 2,835 1,485 2,995 1,525 3,265 1,525 3,265 1,525 3,265 1,525 <

(1/4 Thread) 41 (12.6) (6.6) (13.3 6.8) (14.5) 6.8) (14.5) 6.8) (14.5) 6.8) ('S

1-5/8 2,835 2,035 2,995 2,090 3,265 2,090 3,265 2,090 3,265 2,090 -

1/4 41 (12.6) 9.1) (13.3 9.3 (14.5) 9.3 (14.5) 9.3 (14.5) 9.3 z

(3/8 Thread) 2-1/2 3,650 2,035 3,855 2,090 4,200 2,090 4,270 2,090 4,270 2,090 <

(64) (16.2) 9.1) (7.1 9.3 (18.7) 9.3 (19.0) 9.3 (19.0) 9.3 :

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a minimum at the time of installation. U

2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. [TT]

Minimum Minimum Concrete Compressive Strength
Nominal Nominal f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi 5
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) =+ 8
Dlam?ter D?:.lh Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear & %
(mm) Ibs Ihs Ibs Ihs Ibs Ihs Ihs Ibs Ihs Ibs >
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) h S
1/4 1-5/8 710 370 750 380 815 380 815 380 815 380 < 8’
(1/4 Thread) 41 (3.2 (1.6) (3.3 1.7 (3.6) 1.7 (3.6) 1.7 (3.6) (1.7 E :CE
1-5/8 710 510 750 525 815 525 815 525 815 525 m )
1/4 (41) 82 23 83 (2.3) (3.6) (23 (3.6) 23 (3.6) 23 Il.l &
(3/8 Thread) 2-1/2 915 510 965 525 1,050 525 1,070 525 1,070 525
(64) @41 2.3 4.3 2.3 4.7 2.3 4.8) 2.3 4.8 2.3 (5
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation. z
2. Allowable load capacities are calculated using an applied safety factor 4.0. <
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. :
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths. m
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g Edge Distance - Tension (Fyc) Spacing - Tension (Fys)
g Diameter (in) 1/4 Diameter (in) 1/4
- Thread Diameter 1/4" 3/g" 3/8" Thread Diameter 1-5/8 1-5/8 2-1/2
> Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2 Nominal Embedment, hnon (in) 1-1/5 1-1/5 2
z Minimum Edge Distance, cnin (in) 1-1/2 1-1/2 1-1/2 Minimum Spacing, s (in) 3-3/5 3-3/5 5-5/6
o~ 1-1/2 0.77 0.77 0.64 1-1/2 0.77 0.77 0.68
g = 1-3/4 0.83 0.83 0.67 1-3/4 0.80 0.80 0.70
- g 2 0.88 0.88 0.71 2 0.83 0.83 0.72
S 2-1/4 0.94 0.94 0.75 ? 2-1/4 0.86 0.86 0.74
> g 2-1/2 1.00 1.00 0.78 E 2-1/2 0.89 0.89 0.76
= 2 2-3/4 1.00 1.00 0.82 8 2-3/4 0.92 0.92 0.78
g & 3 1.00 1.00 0.86 § 3 0.99 0.99 0.82
- 3-1/2 1.00 1.00 0.93 i 3-1/2 1.00 1.00 0.86
o 4 1.00 1.00 1.00 5 4 1.00 1.00 0.90
a 2 4172 100 100 094
5 1.00 1.00 0.97
5-1/2 1.00 1.00 1.00
6 1.00 1.00 1.00
20
O Edge Distance - Shear (F.) Spacing - Shear (Fs)
§ z Diameter (in) 174 Diameter (in) 1/4
SO Thread Diameter 1/4" 3/8" 3/g" Thread Diameter 1/a" 3/g" 3/g"
ci m Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2 Nominal Embedment, hnon (in) 1-5/8 1-5/8 2-1/2
§ m Minimum Edge Distance, crin (in) 1-1/2 1-1/2 1-1/2 Minimum Spacing, s (in) 1-1/2 1-1/2 1-1/2
s} | 1-1/2 0.68 0.55 0.59 1-1/2 0.61 0.59 0.60
n'l 8 1-3/4 0.79 0.64 0.68 1-3/4 0.63 0.61 0.61
: g'g 2 0.90 0.73 0.78 2 0.65 0.62 0.63
b Eg_ 2-1/4 1.00 0.82 0.88 2-1/4 0.67 0.64 0.65
z b+ 2-1/2 1.00 0.92 0.98 2-1/2 0.69 0.65 0.66
(=) 2-3/4 1.00 1.00 1.00 = 2-3/4 0.71 0.67 0.68
m 2 3 0.73 0.68 0.70
a § 3-1/2 0.76 0.71 0.73
g g 4 0.80 0.74 0.76
> g 4-1/2 0.84 0.77 0.79
-~ S 5 0.88 0.81 0.83
m g 5-1/2 0.91 0.84 0.86
@ @ 6 0.95 0.87 0.89
+ 6-1/2 0.99 0.90 0.92
7 1.00 0.93 0.96
7-1/2 1.00 0.96 0.99
8 1.00 0.99 1.00
9 1.00 1.00 1.00
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PERFORMANCE DATA (SD) a
. e - CODE LISTED | £Cn (o)
Hangermate+ Installation Specifications in Concrete and Supplemental Information" (CC-ES ESR-3889 | @ T
5 u
Nominal Anchor Diameter (inch) z
Anchor Property/Setting Information Notation Units
1/4 <
Nominal anchor diameter da in. 0250 |
(mm) 64 <
. A _ . 1/4
Nominal drill bit diameter Coit in. ANSI !
p " in. 1-5/8 2-1/2
Minimum nominal embedment depth® Pnom (mm) @1) 64) E
; in. 1.20 1.94
Effective Embedment Net (mm) (30) 49) 5
o in. 2 2-7/8
Minimum hole depth No (mm) (51) 3) E
. . ) in. 3-1/4 4
Minimum concrete member thickness Nimin (mm) ©3) (102)
. . ) in. 1-1/2
Minimum edge distance Cmin (mm) (38)
. I in. 1-1/2 B
Minimum spacing distance Smin (mm) (38) + %
i . in. 4.30 6.10 <
Critical edge distance Cac (mm) (109) (155) & <
- [@))
— . in 15/8 2172 [
Minimum nominal anchor length* Lanch (mm) @) 64) < @
Max Installation torque Tinst max fL.-Ib. 19 2 E CIU
(N-m) (26) (34) m S
; ' : ft.-Ib. 150 (@]
Maximum impact wrench power (torque) Timpact max (N-m) (203) m [an
Wrench socket size /4" thread in 58 l - c
3/8" thread ' 112 =
1/4" thread 33/64 | - .
Internal Threaded Head Maximum head height in.
I 3/8" thread 43/64 x
1/4" thread 12 [ - w
Maximum washer diameter in.
3/8" thread 21/32 h
Wrench socket size 1/2 m
Externally Threaded Head Maximum head height 3/8" thread in. 1-3/16 m
Maximum washer diameter 21/32 0
; ; in? 0.045 z
Effective tensile stress area (screw anchor body) Ase (mm?) (29.0) 8
. i . ksi 100
Minimum specified ultimate strength futa (N/mim?) (690)
. - ksi 80
Minimum specified yield strength fy (N/mim?) (552)
Ibf/in 1,381,000
o Uncracked concrete ﬁum, (kN/mm) (242)
Mean axial stiffness® bi/in 18.000
Cracked concrete Lo (<N/mm) (516)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The information presented in this table is to be used in conjunction with the design criteria of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
2. For installations through the soffit of steel deck assemblies into concrete, see the design information table for installation in the soffit of concrete-filled steel deck assemblies and the installation
details in the soffit of concrete over steel deck for the applicable steel deck profile. Tabulated minimum spacing values are based on anchors installed along the flute with axial spacing equal to
the greater of 3her or 1.5 times the flute width.
3. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.
4. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment. The minimum nominal anchor length is measured from under the head to the tip of the anchor.
5. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.C

www.DEWALT.com 28

(3]



DEWALT

PERFORMANCE DATA (SD) ENGINEERED BY POWers

S ——
z Tension Design Information for Hangermate+ Anchor is in Concrete'? (I(‘J?J“EIS Elslﬁsslslsg)
: Nominal Anchor Diameter
> Design Characteristic Notation Units N
E Anchor category 1,20r3 ,_ 1
g Minimum nominal embedment depth Pinom (r]'?m) 1(;%8 2(614/)2
- Steel Strength in Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)
> Steel strength in tension Nsa'® (ll(bN) ?2832?
z Reduction factor for steel strength® ¢ - 0.65
g Concrete Breakout Strength in Tension (ACl 318-14 17.4.2 or ACI 318-11 D.5.2)
o Effective embedment Net (nlwnrh) 1(3%[)) 1( 4%‘)1
a Critical edge distance Cac (n'?@ a‘ gg) g ;5?)
Effectiveness factor for uncracked concrete Kunr - 27 24
Effectiveness factor for cracked concrete Ker - 17
20 netaced sonarge o - 10
S ° Reduction factor for concrete breakout strength® ¢ - 0.65 (Condition B)
§ z Pullout Strength in Tension (Non-Seismic Applications) (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)
S | [ i
g m Characteristic pullout strength, N Ib 765 1,415
= cracked concrete (2,500 psi)*® per (kN) (3.4) 6.3)
S Ell Reduction factor for pullout strength? 1) - 0.65 (Condition B)
Pullout Strength in Tension for Seismic Applications (ACI 318-14 17.2.3.3 Or ACI 318-11 D.3.3.3)
E Charapteristic pullput strength, N Ib 360 1,170
seismic (2,500 psi)es P (kN) (1.6) (6.2
z Reduction factor for pullout strength? ¢ - 0.65 (Condition B)
g For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
m 1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
a additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.
g 2. Installation must comply with published instructions and details.
3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3, or ACl 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
> are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4. For reinforcement that complies with ACl 318-14 Chapter 17 or ACI 318-11 Appendix D
ﬂ requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 Section D.4.3(c), as applicable for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-
m 14 Section 5.3 or ACI 318-11 Section 9.2 are used.
@ 4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
=+ 5. Select the appropriate effectiveness factor for cracked concrete (ko) or uncracked concrete (kuner) and use ¥en = 1.0.
6. For all design cases Wer = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi may be increased by multiplying the value in the table by (fc
/2,500)° for psi or (f'c / 17.2)°* for MPa.
7. Pullout strength does not control design of indicated anchors and does not need to be calculated for indicated anchor size and embedment.
8. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
9. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of yf'c affecting N.

0 'A3d— LIVM3A £102© SHOHONY T¥OINYHOIW — 3AIND TWIINHOIL

286 www.DEWALT.com



DEWALT

ENGINEERED BY POWers

PERFORMANCE DATA (SD)

Shear Design Information for Hangermate+ Anchor in Concrete'>"*

CODE LISTED
ICC-ES ESR-3889

Nominal Anchor Diameter
Design Characteristic Notation Units b
Anchor category 1,20r3 - 1 1
Thread diameter - in. 1/4 3/8
e . in. 1-5/8 1-5/8 2-1/2
Minimum nominal embedment depth Pnom mm) (41) (@1) 64)
Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1)
. Ib 860 1,545 1,545
Steel strength in shear® Vsa (N) (3.8) 69 69
Reduction factor for steel strength®* () - 0.60
Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
. . Ib 600 1,390 1,390
Steel strength in shear, seismic® Veq N) 2.7) 62) 62)
Reduction factor for steel strength
in shear for seismic®* ¢ ) 0.60
Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
. ' in. 0.250 0.250
Nominal anchor diameter a mm) 6.4) 6.4)
. in. 1.20 1.20 1.94
Load bearing length of anchor Le (mm) (30) (30) 49)
Reduction factor for concrete breakout® () - 0.70 (Condition B)
Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
Coefficient for pryout strength Kep - 1 1 1
. in. 1.20 1.20 1.94
Effective embedment Ner mm) (30) (30) (49)
Reduction factor for pryout strength® ¢ - 0.70 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations

the additional requirements of ACI 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply.
2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 Section D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACl 318-11 Appendix
D requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACl 318-14
Section 5.3, or ACI 318-11 Section 9.2 are used.

4. The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1.

5. Reported values for steel strength in shear are based on test results per ACl 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2(b) of ACI
318-14 or equation D-29 in ACI 318-11 D.6.1.2.

6. Reported values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used for design.
7. Anchors are permitted to be used in lightweight concrete in provided the modification factor Aa equal to 08Ais applied to all values of yfc affecting Nn.

8. Shear values are for threaded rod or steel inserts with an ultimate strength, Fu > 125 ksi; threaded rod or steel inserts with an Fu less than 125 ksi are allowed provided the steel strength shear
values are multiplied by the ratio of Fu (ksi) of the steel insert and 125 ksi.

MECHANICAL ANCHORS

Rod Hanging Anchor

CONCRETE HANGERMATE®+
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E Tension and Shear Design Information for Hangermate+ Anchor in the Soffit CODE LISTED
A (Through the Underside) of Concrete-Filled Steel Deck Assemblies'>**%% ICC-ES ESR-3889
: Anchor Property/Setting Information Notation Units Nominal Anchor Size (inch)
> Anchor Category 1,20r3 - 1 | 1
= Head Style - - Threaded
ry Thread Diameter - in. 174 38
. . in. 1-5/8 1-5/8 2-1/2
; Minimum nominal embedment depth Nnom (mm) @) @) 64)
' in. 1.20 1.20 1.94
> Effective Embedment Net (mm) (30) (30) 49)
4 . in, 1-3/4 1-3/4 2-5/8
ry Minimum hole depth ho (mm) (44) (44) 67)
: Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute)
. ) ) in. 5-1/2 5-1/2
g Minimum concrete member thickness® Pimin,deck total (mm) (140) (140)
(79 Characteristic pullout strength, uncracked N Ib 1,430 1,430
concrete over steel deck, (3,000 psi) b deck uncr (kN) 6.4) 6.4)
Characteristic pullout strength, cracked N b 615 615
concrete over steel deck, (3,000 psi) b deck ot (kN) @.7) @2.7)
) Characteristic pullout strength, cracked b 290 290
SO concrete over steel deck,seismic, (3,000 ps) No.eoken (KN) 1.3 (1.3)
Q:l): ° Reduction factor for pullout strength? ¢ - 0.65
8 z Steel strength in shear, v b 1,485 2,740
SO concrete over steel deck sadeck (kN) (6.6) 12.2)
(i m Steel strength in shear, v Ib 1,040 2,465
= m concrete over steel deck, seismic sadeckeq (kN) (4.6) 11.0)
S ﬂ Reduction factor for steel strength ¢ . 0.60
S in shear for concrete over steel deck’ '
m Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute)
- . ) in. 4 4
E Minimum concrete member thickness® Pimin,deck total (mm) (102) (102)
z Characteristic pullout strength, uncracked N b 1,760 1,760
o concrete over steel deck, (3,000 psi) b deck uncr kN) (7.8) (7.9)
Characteristic pullout strength, cracked N Ib 760 770
l'l'l concrete over steel deck, (3,000 psi) pdeck ot (kN) 3.4) (3.4)
a Characteristic pullout strength, cracked N Ib 355 635
g concrete over steel deck,seismic, (3,000 psi) P deckea (kN) (1.6) 2.8)
> Reduction factor for pullout strength® ¢ - 0.65
ﬂ Steel strength in shear, concrete v Ib 1,680 2,180
m over steel deck sadeck (kN) (7.5) 9.7)
@ Steel strength in shear, concrete v Ib 1,175 1,960
= over steel deck, seismic sadeckeq (kN) (5.2) 8.7)
Reduction factor for steel strength in shear for . 0.60
concrete over steel deck’ ¢ '

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. Installation must comply with published instructions and details.

2. Values for Npdeck and Np.gecker are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Nodeckeq are applicable for seismic loading and must be used in lieu of Npdecker.

4, For all design cases Wep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 3,000 psi anchors may be increased by multiplying the value in the
table by (f'c / 3,000)* for psi or (f'c / 17.2)** for MPa.

5. Shear loads for anchors installed through steel deck into concrete may be applied in any direction.

6. Values of Vsageck and Vsadeckeq are for sand-lightweight concrete and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete breakout
capacity in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACl 318-14 17.5.3 or ACI 318-11 D.6.3, as applicable, are
not required for anchors installed in the soffit (through underside).

7. Shear values are for threaded rod or steel inserts with an ultimate strength, Fu > 125 ksi; threaded rod or steel inserts with an Fu less than 125 ksi are allowed provided the steel strength
shear values are multiplied by the ratio of Fu (ksi) of the steel insert and 125 ksi.

8. The minimum concrete member thickness, hmindecktota, is the minimum overall thickness of the concrete-filled steel deck (depth and topping thickness).

9. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACI 318 Appendix C are used,
then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4 (ACI 318-08).
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Factored Resistance Strength (BN, And 0V,) Calculated In Accordance With ACI 318-14 Chapter 17:

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight
concrete with minimum slab thickness, ha = hmin, and with the following conditions:
- Car is greater than or equal to the critical edge distance, cac (table values based on Cat = Cac).
- Ca2 is greater than or equal to 1.5 times Cai.

2-  Calculations were performed according to ACI 318-14 Chapter 17. The load level corresponding to the
controlling failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel,
concrete breakout and pryout). Furthermore, the capacities for concrete breakout strength in tension
and pryout strength in shear are calculated using the effective embedment values, hef, for the selected
anchors as noted in the design information tables. Please also reference the installation specifications for
more information.

3- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 for load combinations.
Condition B is assumed.

4- Tabular values are permitted for static loads only, seismic loading is not considered with these tables.

- For designs that include combined tension and shear, the interaction of tension and shear loads must be
calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACI 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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Tension and Shear Design Strength Cracked Concrete

-
o
) Minimum Concrete Compressive Strength ‘S
Nominal [
Nominal Embed. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi <C
Anchor Depth >
Diameter Hrom ehn o\Un oNn o\n oNn o\Un oNn s\Un oNn o\Un =
(in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear >
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) %
1/4" A
(1/4" thread) 1-5/8 495 516 8
1/4" 1-5/8 495 575 645 925 ac
(3/8" thread) | 54/ 920 925 1,060 925 1195 925 1305 92
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength Uncracked Goncrete

Nominal Minimum Concrete Compressive Strength
Nominal Embed. f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
nli‘:;g;r D:::,?‘ oNn o\Un ghn o\Un ghn oUn ehn oUn ehn o\Un
(in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (bs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4"
(1/4" thread) 1-5/8 1,155 1,460 515 1,785 515 2,065 51l
1/4" 1-5/8 1,155 1,460 925 1,785 925 2,065 925
(3/8" thread) | 5 4 2,110 2,665 925 2,950 925 2,950 925
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

CONCRETE HANGERMATE®+
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g ORDERING INFORMATION
g 20V Max* SDS Plus Rotary H e
: LTS Impact Wrench
> . s
: ™| T
—
n Catalog s Si H Rod Si Socket Si B cin DCH293R2
Number crew Size ang od Size ize ox Qty. . Qty. 1-1/8" DCF883L2
> DCH273P2DH | DCH133M2 | | G, f
- 1"L-Shape | 1" D-Handle | E oERE ., 31&&:'3;‘"
-] Carbide Bits Impact Rated
o - | = | o=m
- =
g Hangermate+ Internal Thread
@ PFM2211100 | 1/4" x 1-5/8" Vertical 1/4" 3/8" 25 125 DW5517 DW5417 DW5417 DWMT19051B
PFM2211200 | 1/4" x 1-5/8" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19169B
- PFM2211250 | 1/4" x 2-1/2" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19169B
2O
T g Hangermate+ External Thread s | i
= =
c%_ n PFM1421000 | 1/4" x 1-5/8" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19052B
(i m PFM1421050 | 1/4" x 2-1/2" Vertical 3/8" 172" 25 125 DW5517 DW5417 DW5417 DWMT19052B
= —
g. m The published size includes the diameter and length of the anchor measured from under the head. g Optlmum Tool Match
| [ - Maximum Tool Match
=
m
: Zinc Economy Rod Coupling Nuts
b Catalog Number Coupler Size Box Qty. Ctn. Qty. ]
E 030007 3/8"-16x1/2" x 1-1/8" 100 1000 V
g Zinc Reducing Rod Goupling Nuts
> Catalog Number Coupler Size Box Qty. Ctn. Qty. |
'I 030016 3/8"-16 - 1/4"-20 50 1000 =
m@ 030017 1/2"-13 - 3/8"-16 50 500 |
&=
T
=
2
Q
=
9
z
o
Z
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GENERAL INFORMATION

GENERAL INFORMATION SECTION CONTENTS
™ General Information..................... 291
MI“I'““DERG“T"‘ Installation Instructions.............. 292
Internally Threaded Undercut Anchor Reference Data (ASD).................. 293
T ———— Strength Design (SD)................... 294
Ordering Information................... 296

The Mini-Undercut+ anchor is an internally threaded, self-undercutting anchor designed for
performance in cracked and uncracked concrete. Suitable base materials include post-tension
concrete (PT slabs), hollow-core precast concrete, normal-weight concrete, sand-lightweight concrete
and concrete over steel deck. The Mini-Undercut+ anchor is installed into a pre-drilled hole with

a power tool and a setting tool. The result is an anchor which can provide consistent behavior at
shallow embedments as low as 3/4 of an inch. After installation a steel element is threaded into the
anchor body.

GENERAL APPLICATIONS AND USES

e Tension zones, seismic and e Fire Sprinkler & pipe supports
wind loading applications e Cable Trays and Strut
o SUSpeﬂded COﬂdUIt ° Suspended L|ght|ng

FEATURE AND BENEFITS

+ Ideal for precast hollow-core plank and post-tensioned concrete slabs

+ Cracked concrete tested alternative to a mini dropin anchor

+ Redesigned ANSI carbide stop bit with enlarged shoulder for accurate depth

+ Anchor design allows for shallow embedment as low as 3/4 of an inch

+ Internally threaded anchor for easy adjustment and removability of threaded rod or bolt
+ Drill and drive the anchor with one tool for fast anchor installation

APPROVALS AND LISTINGS

e nternational Code Council, Evaluation Service (ICC-ES), ESR-3912 for Concrete and Hollow-Core
precast slabs, Code Compliant with the 2015, IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC,
and 2009 IRC.

e Qualified according to ACI 355.2 (including ASTM E 488) for use in concrete
e FM Approvals (Factory Mutual) — File No. J.I. 3059197

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchoring and 05 05 19 - Post Installed Concrete Anchors.
Expansion anchors shall be Mini-Undercut+ as supplied by DEWALT, Towson, MD. Anchors shall be
installed in accordance with published instructions and the Authority Having Jurisdiction.

MINI-UNDERCUT+

THREAD VERSION

e UNC Thread
ANCHOR MATERIALS

e 7Zinc plated carbon steel
ANCHOR SIZE RANGE (TYP.)

e 3/8"
SUITABLE BASE MATERIALS

e Post-Tension Concrete
e Precast Hollow-Core Plank
e Normal-weight concrete

CODE LISTED
ICC-ES ESR-3912
CONCRETE

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Internally Threaded Undercut Anchor

MINI-UNDERCUT+™
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INSTALLATION INSTRUCTIONS

—1 Using the required stop 7=
.| drill bit, drill a hole into ‘s
« 7| the base material to the
"’ required depth using
the shoulder of the

Remove dust and

debris from hole

1 (e.g. suction,
forced air) remove

drill bit as a guide. The
tolerances of the drill
bit used must meet the
requirements of ANSI
Standard B212.15.

loose particles left
from drilling.

Installation Information for Mini-Undercut+ Anchor'?*

Attach the required
SDS setting tool

to the hammer-
drill. Mount the
open end of the
anchor onto the
setting tool. Drive
the anchor into

the hole until the
shoulder of the
anchor is flush with
the base material.

INSTALLATION PROCEDURE (USING SDS PLUS SYSTEM)

Insert threaded rod
or bolt full depth
into the
Mini-Undercut+,
taking care

not to exceed

the maximum
tightening torque
of the steel insert
element, Tmax.

Nominal Anchor Diameter (inch)
Anchor Property/Setting Information Symbol Units o
- in. 0.625
Anchor outside diameter (a (mm) (15.9)
' in. 3/8
Internal thread diameter (UNC) d (mm) ©.5)

. - in. 5/8

Nominal drill bit diameter Coit (mm) ANSI
- . in. 3/4
Minimum nominal embedment depth Pinom (mm) (19)
’ in. 3/4
Effective embedment depth Pet (mm) {19
in. 3/4
Hole depth ho (mm) (19)
! . 15/16
Overall anchor length (before setting) Lo (nl’?m) 24)
Approximate tool impact power (hammer-drill) J 211028
Minimum diameter of hole clearance in fixture for d in 7716
steel insert element (following anchor installation) " '
Minimum member thickness in normal-weight A in. 2-1/2
concrete mn (mm) 64)
Minimum cover thickness in hollow core concrete A in. 1172
slabs (see Hollow-Core concrete figure) mincore (mm) (38)
» . in. 2-1/4
Critical edge distance Cac (mm) (57)
. . in. 2-1/2
Minimum edge distance Crmin (mm) (64)
- I _ in. 2-3/4
Minimum spacing distance Smin (mm) (70)

) . ) ft.-Ib. 5
Maximum installation torque Tmax (N-m) %
Effective tensile stress area A in.? 0.044
(undercut anchor body) s (mm?) (28.4)
Minimum specified ultimate strength fua N }r’]f‘mz) 9(56%0

" e psi 76,000
Minimum specified yield strength fra (N/mm?) (524)
o Uncracked concrete Purcr Ibf/in. 50,400
Mean axial stiffness* -
Cracked concrete Ler Ibf/in. 29,120

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.

2. For installation detail for anchors in hollow-core concrete slabs, see Hollow-Core concrete figure.
3. The embedment depth, hnom, is measured from the outside surface of the concrete member to the embedded end of the anchor.
4. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.
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REFERENCE DATA (ASD)

Mini-Undercut+ Anchor Detail

Mini-Undercut+ Anchor Installed with Steel Inse

q Av’ a <7 T
: hﬂ. v p "
<
"d; - = Y}
REFERENCE DATA (ASD)

Before

rt Elem

After

T

4

T

Do not exceed ( Tmax

'4"'. V"A ". ?."A ", 4 .', Y14 ", V..'A ",
) N . e 4 < e I <
O ' " .l ' " '.q 4 . | . . .' .l . .' .l 4 . N .
T \ ' ST LT STOP DRILL BIT
>°¢> <7T\>, > .9 AR
"hmin v o oA v N h, ¥ - T b, v i
i, v ). h, “4| v b 0 B -
. - L4 qa - 4
: |, L . | I
d, - -, v S,y % MINI-UNDERCUT+

SETTING TOOL

Do not exceed ( Tmax

Ultimate and Allowable Tension Load Capacities for Mini-Undercut+ in Normal-Weight Concrete'**

Minimum Concrete Compressive Strength

“‘:{::,'}a' '\,",';','“':',:';‘,' fic = 3,000 psi (20.7 MPa) fic = 4,000 psi (27.6 MPa)
Anchor Embed. : "
Diameter Depth Ultimate Allowable Ultimate Allowable
d in. Tension Shear Tension Shear Tension Shear Tension Shear
in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
/8 3/4 1,535 1,975 385 495 1,770 2,275 445 570
(19 6.8) (8.8) 1.7 2.2 (7.9 (10.1) 2.0) 2.5

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Ultimate and Allowable Tension Load Capacities for Mini-Undercut+ in Hollow-Core Plank'>*

Minimum Concrete Compressive Strength

Nominal | Miniraum fic = 5,000 psi (345 MPa) fic = 6,000 psi (41.4 MPa) fic = 8,000 psi (55.2 MPa)
D’.‘""""’ Embed. Ultimate Allowable Ultimate Allowable Uttimate Allowable
iameter | Depth
d in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
3/8 3/4 1,855 2,590 465 650 2,035 2,835 510 710 2,345 3,275 585 820
(19) (8.3 (11.5) @) 2.9 ©.1) (12.6) 2.3 (3.2) (104 | 46 2.6) 3.6)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Linear interpolation may be used to determine allowable loads for intermediate compressive strengths.

Mini-Undercut+ Installed Detail for Anchor in the Underside of Hollow-Core Concrete slabs

Min.

Mini-Undercut+ (Typ)

"
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(o)
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Internally Threaded Undercut Anchor

MINI-UNDERCUT+™
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m
(o) Tension Design Information for Mini-Undercut+ Anchors in the Underside of (|g:“Els E'Sl;;glm"
E Normal-weight Concrete and the Underside of Hollow-Core Goncrete Slahs'2%*5
Nominal Anchor Size / Threaded Rod Diameter (inch)
z Design Characteristic Notation Units
— 3/8
g Anchor category 1,20r3 - 1
- Nominal embedment depth Pnom in. 3
(mm) (19
> Steel Strength In Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1)
z Steel strength in tension Nsa Ib 4,180
o (kN) (18.6)
: Reduction factor for steel strength ¢ - 0.65
o Concrete Breakout Strength In Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)
) in. 3/4
a Effective embedment Net mm) (19)
Effectiveness factor for uncracked concrete Kuner - 24
Effectiveness factor for cracked concrete Ker - 17
=3 Modification factor for cracked and :
o) E uncracked concrete Fon 1.0 (see note 5)
S in 2-1/4
% z Critical edge distance Cac (mm) 57)
L .
S Reduction factor, concrete breakout strength® (1) - 0.40
é : Pullout Strength In Tension (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)
% z Pullout strength, uncracked concrete Np,uncr Ib See note 7
S ()
§ m Pullout strength, cracked concrete Np.er (llkl)\l) é%’)
g nu Reduction factor, pullout strength ¢ - 0.40
:(S; : Pullout Strength In Tension For Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
S - - Ib 410
% ? Characteristic pullout strength, seismic Np.eq KN) (1.82)
< 2 Reduction factor, pullout strength, seismic ¢ - 0.40
For SI: 1 inch = 25.4 mm, 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.
2. Installation must comply with manufacturer’s published installation instructions and details.
3. All values of ¢ are applicable with the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2.
4. The threaded rod or bolt strength must also be checked, and the controlling value of ¢sa between the anchor and rod must be used for design.
5. Select the appropriate effectiveness factor for cracked concrete (k) or uncracked concrete (kie) and use Yen = 1.0.
6. The characteristic pullout strength for concrete compressive strengths greater than 2,500 psi for anchors may be increased by multiplying the value in the table by (f'c / 2,500)* for psi or
(f'c /17.2)°=. For hollow-core concrete slabs the characteristic pullout strength for concrete compressive strengths greater than 6,000 psi for anchors may be increased by multiplying the value
in the table by (f'c / 6,000)°* for psi or (f'c / 41.4)=.
7. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACl 355.2, Section 9.5.
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Shear Design Information for Mini-Undercut+ Anchors in the Underside of (I(‘):)“E]S EISIRS;;Z“ o
Normal-weight Concrete and the Underside of Hollow-Core Concrete Slahs'?*5° o
Nominal Anchor Size / Threaded Rod Diameter (inch) 2=
Design Characteristic Notation Units o ()
Anchor category 1,20r3 - 1 E
Nominal embedment depth Pinom n. 34
(mm) (19) =
Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1) <
: Ib 985 @)
Steel strength in shear Vsa (kN) (@.4) 4
Reduction factor, steel strength ¢ - 0.60 z
Steel Strength in Shear for Seismic (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) §
Steel strength in shear, seismic Vsa,eq (li?\l) agg) O )
; , — ' |
Reduction factor, steel strength in shear, seismic ) - 0.60 E
Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
) . in. 3/4
Load bearing length of anchor in shear e (mm) (19)

) . ) in. 0.625 B
Nominal outside anchor diameter da (mm) (15.9) = 8
Reduction factor for concrete breakout strength ) - 0.45 + 2

Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3) S fé
Coefficient for pryout strength Kep - 1.0 o g
. in. 3/4 s
Effective embedment Pet (mm) {19 t S
Reduction factor, pryout strength ¢ - 0.45 Ill g
For SI: 1 inch = 25.4 mm, 1 Ibf = 0.0044 kN. n g
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the z Q
additional requirements of ACI 318-17 17.2.3 or ACI 318-11 D.3.3, as applicable shall apply : |S
2. Installation must comply with manufacturer’s published installation instructions and details. i =
3. Al values of ¢ are applicable with the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3, or ACI 318-11 Section 9.2. z g
4. The strengths shown in the table are for the Mini-Undercut+ anchors only. Design professional is responsible for checking threaded rod strength in tension, shear, and combined tension and — ] E
shear, as applicable. E =
5. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2b of ACI
318-14 or equation D-29 in ACI 318-11 D.6.1.2.
6. Reported values for steel strength in shear for the Mini-Undercut+ anchors are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used
for design.
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g ORDERING INFORMATION
m -
(o Mini-Undercut+
: Cat. No. Anchor Size Rod/Anchor Dia. | Drill Diameter Overall Length Box Qty. Cin. Qty. i
; PFM2111820 3/8" x 3/4" 3/8" 5/8" 3/4" 100 600 i
|
5
™~ Accu-Bit" for DEWALT Mini-Undercut+
o . Rod/Anchor Drill .
; Cat. No. Mini-Undercut+ Size Dia. Diameter Drill Depth Std. Pack
a PPA2431720 | 5/8" x 3/4" Stop Drill Bit - PT Anchor 3/8" 5/8" 3/4" 1
g
(7] SDS Plus Setting Tool for DEWALT Mini-Undercut+
cat. No. Mini-Undercut+ Size Rod/Anchor | std. pack !—ku_-f
PFM2101720 | 3/8" SDS+ Setting Tool - PT Anchor 3/8" 1
Mini-Undercut+ Ordering Matrix
" SDS Plus
o Accu-Bit s Recommended SDS
Dosoriytien = Cat. No. Setting Tool Hammer-Tools (D:WALT)
3/8" x 3/4" Mini-Undercut+ PFM2111820 PPA2431720 PFM2101720 DCH273, DCH133, D25133, D25262
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GENERAL INFORMATION SECTION CONTENTS a
® General Information..................... 297 o
WUOD-KNQGKER Il'l' Material Specifications................ 298 -
Concrete Inserts Installation Instructions.............. 298 (5]
T ———— Installation Specifications........... 299 z
Reference Data (ASD).................. 300 g
Wood-Knocker Il concrete inserts are specifically designed to provide hangar attachments for Strength Design (SD)................ 301 u
mechanical, electrical, plumbing (MEP) and fire protection. Ordering Information................. 304 <
Wood-Knocker ll+ concrete inserts are installed onto wooden forms used to support newly 2
poured concrete floor slabs, roof slabs or walls. 2
When the forms are stripped, the color-coded flange is visibly embedded in the concrete surface. The <
inserts allow the attachment of steel threaded rod or threaded bolts in sizes ranging from 1/4" - -
to 3/4" in diameter, including a 3/8-1/2" multi insert. The hex impact plate offers resistance to =
rotation within the concrete as a steel threaded rod or threaded bolt is being installed. E
WOOD-KNOCKER II+
GENERAL APPLICATIONS AND USES WOOD FORM INSERT
* Hanging Pipe and Sprinkler Systems * Mechanical Unit Overhead Utilities ANCHOR MATERIALS @
e HVAC Ductwork and Strut Channels e Conduit and Lighting System o Carbon Steel and Engineered Plastic '_" o
e Suspending Trapeze and Cable Trays e Seismic Loading and Cracked Concrete ROD/ANCHOR SIZE RANGE (TYP.) @‘ ﬁ
* 1/4" 10 3/4" threaded rod for E S
. . , Wood-Knocker Concrete Inserts S
+ Fast and simple to install, low installed cost e 8
. . T, SUITABLE BASE MATERIALS (&)
+ Color coded by size for simple identification Normal Weicht Concret o
+ Wood-Knocker Il+ can be installed in wood form pours only 3.5" thick ,Orma . elgnLLonerele
e Lightweight Concrete Z
+ Hex head does not rotate when set g
+ Insert design allows for full thread engagement n'
+ All sizes suitable for tension and shear loading ()
APPROVALS AND LISTINGS g
e International Code Council, Evaluation Service (ICC-ES), ESR-3657 for concrete. Approved for CODE LISTED
seismic and wind loading (all diameters) ICC-ES ESR-3657
« Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC ==
e Tested in accordance with ASTM E 488 and ICC-ES AC446 for use in concrete

under the design provisions of ACI 318 (Strength Design method)

e Evaluated and qualified by an accredited independent testing laboratory
for recognition in cracked and uncracked concrete

e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes.
Also UL listed and recognized for use in air handling spaces.

e FM Approvals (Factory Mutual) — File No. J.I. 3059197

GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete
inserts shall be Wood-Knocker I+ as supplied by DEWALT, Towson, MD.
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MATERIAL SPECIFICATIONS

Wood-Knocker I+

Anchor Component Component Material
Insert Body AISI 1008 Carbon Steel or equivalent
Flange Engineered Plastic
. . ASTM B 633 (Fe/Znb)
Zinc Plating Min. plating requirements for mild service condition

Material Properties for Threaded Rod

. Steel Specification Rod Diameter Minimum Yield Strength, Minimum Ultimate Strength,
Steel Description (ASTM) (inch) f, (ksi) . (Ksi)
Standard carbon rod A 36 or A 307, Grade C 1/4 10 3/4 36.0 58.0
High strength carbon rod A 193, Grade B7 1/4 10 3/4 105.0 125.0
Allowable Steel Strength for Threaded Rod
Anchor Nominal Allowable Tension Allowable Shear
Diameter Area of ASTM ASTM ASTM ASTM ASTM ASTM

Q d Rod A36 A307 Grade C A193 Grade B7 A36 A307 Grade C A193 Grade B7

S E e ey Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.

3 i o (kN) (kN) (kN) (kN) (kN) (kN)

&L ° 1/4 0.0491 940 940 2,160 485 485 1,030

2 ° 6.4) (1.2) 4.2) 4.2) 9.7) (2.2 (2.2) (4.6)

c% u 3/8 0.1104 2,115 2,115 4,375 1,090 1,090 2,255

C:D_ n 9.5 2.8 9.5) 9.5 (19.7) 4.9 4.9 (10.1)

« x 1/2 0.1963 3,755 3,755 7,775 1,940 1,940 4,055
z (12.7) (5.0 (16.9) (16.9) (35.0) 8.7) 8.7) (18.2)
° 5/8 0.3068 5,870 5,870 12,150 3,025 3,025 6,260

(15.9) (7.8) (26.4) (26.4) (54.7) (13.6) (13.6) (28.2)
Q 3/4 0.4418 8,455 8,455 17,495 4,355 4,355 9,010
R (19.1) (11.2) (38.0) (38.0) (78.7) (19.6) (19.6) (40.5)
m Allowable tension = fu (Anom) (0.33); Allowable shear = fu (Anom) (0.17)
:é INSTALLATION INSTRUCTIONS
—
e Installation Instructions for Wood-Knocker I+
Position Drive Prepare Attach
R
Step 1 Step 2 Step 3 Step 4
Position insert on formwork Drive insert head down until head  After formwork removal, remove After concrete pour and cure, install threaded steel element
plastic down. contacts plastic. nails as necessary(e.qg. flush (rod/bolt) into the insert by firmly pushing threaded rod
mounted fixtures). through plastic center to puncture thread seal. Attach fixture
as applicable (e.g. seismic brace).
T
=
Z
e
=
9
|
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INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

Wood-Knocker I+ Cast-In-Place
Inserts for Form Pour Concrete

. —
A —‘ Thread Size b Thread Size
Marking Marking
Internal Thread
1/4",3/8"

Internal Thread

r 5/8" or 3/4"
IS

Nail

Plastic

A Sleeve
SECTION A-A SECTION A-A
Wood-Knocker ll+
Nominal Rod/Anchor Size
Dimension Notation

1/4" 3/8" 172" 5/8" 3/8"
Insert Thread Length (in.) - 3/8 5/8 11/16 15/16 1-1/8
Plastic Flange Dia. (in.) Clot 2-3/8 2-3/8 2-3/8 2-3/8 2-3/8
Plastic Flange Thickness (in.) - 1/8 1/8 1/8 1/8 1/8
Thread Size, UNC - 1/4-20 3/8-16 1/2-13 5/8-11 3/4-10
Overall Length, after setting (in.) [ 2 2 2 2 2
Break-Off Nail Length (in.) A 3/4 3/4 3/4 3/4 3/4
Steel Flange Thickness (in.) ton 1/8 1/8 1/8 1/8 1/8
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Concrete Inserts

WOOD-KNOCKER®II+
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REFERENCE DATA (ASD) ENGINEERED BY POWers

g REFERENGE DATA (ASD)
m
0 Ultimate and Allowable Load capacities for Wood-Knocker I+ Inserts Installed
- = in Normal-Weight Concrete'**
; Minimum Concrete Compressive Strength (f'c)
— li)‘i‘a"li:g:? Egmnn::nt Insert Edge 3,000 psi (20.7 MPa) 4,500 psi (31.1 MPa)
(9] d "EI:“' sl’?:'"!l “'S}:"w Ultimate Load Allowable Load Ultimate Load Allowable Load
> (l::‘,;,) in. (mm) (mm) Tension Shear Tension Shear Tension Shear Tension Shear
™~ (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
> 1/4 2 6 6 3,720 1,490 1,240 495 4,250 1,610 1,415 535
z 6.4) (50.8) (152) (152) (16.7) 6.9) (5.6) (2.2) (19.1) (7.2) 6.4) (2.4)
0 3/8 2 6 6 4,820 5,330 1,605 1,775 7,190 5,620 2,395 1,875
: 9.5 (50.8) (152) (152) (1.7 (24.0) (7.2) (8.0) (32.4) (25.3) (10.8) (8.4)
o 12 2 6 6 4,820 7,400 1,605 2,465 7,190 8,590 2,395 2,865
’ (12.7) (50.8) (152) (152) 21.7) (33.3 (7.2) (11.1) (32.4) (38.7) (10.8) (12.9
m 5/8 2 6 6 4,650 11,360 1,550 3,785 7,350 13,010 2,450 4,335
(15.9 (50.8) (152) (152) (20.9) (61.1) (7.0) (17.0) (33.1) (68.3) (12.7) (19.5)
3/4 2 6 6 4,650 11,360 1,550 3,785 7,350 14,590 2,450 4,865
(19.1) (50.8) (152) (152) (20.9 (61.1) (7.0) (17.0) (33.1) (65.9) (11.0) 21.9
g 1. Allowable load capacities listed are calculated using an applied safety factor of 3.0.
(.3) E 2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod.
'c_T)._ ° 3. Linear interpolation may be used to determine ultimate loads for intermediate compressive strengths.
D
3 8
C:D_ N Ultimate and Allowable Load capacities for Wood-Knocker I+ Inserts Installed
) x in Sand-lightweight Concrete'?
z Nominal f'c > 3,000 psi (20.7 MPa)
Rod/Insert
Embedment Insert Edge -
8 DIal:eter Depth Spacing Distance Ultimate Load Allowable Load
o h, in. in. Tension Shear Tension Shear
N (mm) in. (mm) (mm) Ibs. Ibs. Ibs. Ibs.
n,l (mm) (kN) (kN) (kN) (kN)
a 1/4 2 6 6 3,570 1,380 1,190 460
® (6.4) (50.8) (152) (152 (15.9) 6.1) (6.3 2.0
= 3/8 2 6 6 4,270 5,280 1,425 1,760
4 9.5 (50.8) (152) (152 (19.2) (23.8) 6.4) 7.9
1/2 2 6 6 4,270 7,180 1,425 2,395
(12.7) (50.8) (152) (152) (19.2) (32.3 6.4) (10.8)
5/8 2 6 6 4,600 7,590 1,535 2,530
(15.9 (50.8) (152) (152) (20.7) (34.2) 6.9 (11.4)
3/4 2 6 6 4,600 7,590 1,535 2,530
(19.1) (50.8) (152) (152) (20.7) (34.2 6.9 (11.4)
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0.
2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod.
3. For 174", 3/8" and 1/2" Wood-Knocker IIl: When the inserts are spaced 3" center-to-center the inserts allowable tension capacity must be reduced by 25 percent and the allowable shear
capacity reduced by 15 percent. When the inserts have a 3" edge distance the inserts allowable tension capacity does not require a reduction and the allowable shear capacity must be
reduced by 40 percent.

Wood-Knocker
Insert (Typ)

Threaded Rod (Typ)
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STRENGTH DESIGN (SD) Ign
Wood-Knocker Il+ Insert Design Information'22+5¢7¢ =
Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch u
Insert 0. G (0 in. 0.7 0.7 0.7 1.0 1.0 z
o @ o (mm) (18) (18) (18) (25) (25) <
) in? 1.20 1.20 1.20 1.30 1.30
Insert head net bearing area Abrg (mrm?) 762) 762) 762) (839) (839) E
) in. 1.75 1.75 1.75 1.75 1.75
Effective embedment depth Ner mm) (45) (45) (45) 45) 45) v
. ' ) 35 35 35 35 35 _—
Minimum member thickness Pimin - ©9) ©9) ©9) ©9) ©9) z
Effectiveness factor for cracked concrete Ko (él) (%) ﬁg) ﬁg) (128') (123) §
Modification factor for tension strength in uncracked concrete Yen - 1.25 1.25 1.25 1.25 1.25 5]
. . o ) Ib 10,270 10,270 9,005 12,685 12,685
Nominal tension strength of single insert as governed by steel strength Nsajinsert (N) (45.7) (45.7) (40.1) (56.4) (56.4) [TT]
Nominal tension strength of single insert as governed by steel Neai b 10,270 10,270 9,005 12,685 12,685 E
strength, for seismic loading sajnserteq (kN) (45.7) 45.7) (40.1) (56.4) (56.4)
) o Ib 7,180 7,180 7,180 9,075 9,075
Nominal steel shear strength of single insert Vsa,insert (N) (319 (319 (319 (40.4) (40.4)
) o — ' Ib 7,180 7,180 7,180 9,075 9,075
Nominal steel shear strength of single insert, for seismic loading Vsainserteq (N) (31.9 (319) (31.9 (40.4) (40.4)

For SI: 1 inch = 25.4 mm, 1 inch? = 635 mm?, 1 pound = 0.00445 kN, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.
1. Concrete must have a compressive strength f'c of 2,500 psi minimum.
2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACI 318 Appendix D for cast-in headed anchors.

3. Strength reduction factors for the inserts shall be taken from ACI 318-11 D.4.3 for cast-in headed anchors. Strength reduction factors for load combinations in accordance with ACI 318
Section 9.2 governed by steel strength of the insert shall be taken as 0.65 for tension and 0.60 for shear; values correspond to brittle steel elements. The value of ¢ applies when the load
combinations of Section 1605.2 of the IBC or ACI 318 Section 9.2 are used in accordance with ACI 318 D.4.3. If the load combinations of ACI 318 Appendix C are used, the appropriate value
of ¢ must be determined in accordance with ACI 318 D.4.4.

. The concrete tension strength of headed cast-in specialty inserts shall be calculated in accordance with ACI 318 Appendix D.

. Insert 0.D. is the outside diameter of the headed insert body.

. Only the largest size of threaded rod or bolt for the 3/8 & 1/2 inch multi insert must be used for applications resisting shear loads.

. Minimum spacing distance between anchors and minimum edge distance for cast-in Wood-Knocker anchors shall be in accordance with ACl 318 D.8.

. The strengths shown in the table are for inserts only. Design professional is responsible for checking threaded rod or bolt strength in tension, shear, and combined tension and shear, as
applicable. See Steel Design Information table for common threaded rod elements.

Concrete Inserts

o ~N o o

Wood-Knocker lI+ Insert Installed in Soffit of Form Pour Goncrete Floor and Roof Assemblies

Normal Weight Concrete
Or Lightweight Concrete
(Minimum 2,500 PSI)

RS

WOOD-KNOCKER®II+

4
Y
T

L]
Wlv o v,
\ Wood-Knocker /
Insert (Typ)

1. Inserts may be placed in the upper flute or lower flute of the steel deck assembly. Inserts in the lower flute require a minimum 1.5" of concrete topping thickness (min. thick) from the top of the
deck at the location of the installation. Upper flute installations require a minimum 3" topping thickness concrete (min. thick) from the top of the deck at the location of the installation.

2. Axial spacing for Bang-It inserts along the flute length shall be minimum 3her.
3. Upper flute Bang-It+ inserts are not subject to steel deck dimension limitations, or the minimum steel deck gauge limitations.

4. Inserts in the lower flute of 4-1/2-inch W-Deck may be installed with a maximum 1-1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute
widths greater than those shown provided the minimum lower flute edge distance of 1-1/8 -inch is also satisfied.

5. Inserts in the lower flute of B-Deck may be installed with a maximum 1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute widths greater
than those shown provided the minimum lower flute edge distance of 3/4 -inch is also satisfied.

6. Lower flute installations of B-Deck with flutes widths greater than 1-3/4 -inch are permitted.

7. Lower flute installations of B-Deck in flute depths greater than 1-1/2 -inch are permitted provided the minimum edge distance of 3/4 -inch is met and the minimum lower flute width is increased
proportionally (e.g. applicable to a lower flute depth of 2-inch with a minimum lower flute width of 2-1/4 -inch).

8. Inserts in the lower flute of 3-7/8-inch W-Deck may be installed with a maximum 1-3/16 -inch offset in either direction from the center of the flute.
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Specifications And Physical Properties 0f Common Carbon Steel Threaded Rod Elements'

Min. Specified Min. Specified Yi " "

Ultimate . Specified Yield Fua Elongation Reduction Related Nut

Threaded Rod Specification Units trength = Minimum Of Area e

Strength, 0.2 Percent Offset, Fu | Fu Percent | Min, Percent | SPecification

ASTM A36/A36M? and psi 58,000 36,000 161 23 40 ASTM A194 /

F1554° Grade 36 (MPa) (400) (248) : (50 for A36) | A563 Grade A

Carbon ASTM F1554 psi 125,000 105,000 119 15 45
Steel Grade 105 (MPa) 862 (724) ' ASTM A194 /
ASTM A193/A193M¢ psi 125,000 105,000 119 16 50 A563 Grade DH
Grade B7 (MPa) (860) (720) '

For SI: 1 inch = 25.4 mm, 1 psi = 0.006897 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.
1. Inserts may be used in conjunction with all grades of continuously threaded carbon steels (all-thread) that comply with code reference standards and that have thread characteristics

comparable with ANSI B1.1 UNC Coarse Thread Series.
. Standard Specification for Carbon Structural Steel.

D O B~ W N

. Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
. Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High Temperature or High Pressure Service and Other Special Purpose Applications.
. Based on 2-inch (50 mm) gauge length except ASTM A193, which are based on a gauge length of 4d (drod).
. Where nuts are applicable, nuts of other grades and style having specified proof load stress greater than the specified grade and style are also suitable.

Steel Design Information For Common Threaded Rod Elements Used With Concrete Inserts'>**

®

Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
. I in. 0.250 0.375 0.500 0.625 0.750
Threaded rod nominal outside diameter Crod (mm) (6.4) 9.5 127 (15.9) (19.1)
’ . in? 0.032 0.078 0.142 0.226 0.335
Threaded rod effective cross-sectional area Ase (mm?) 1) (50) @) (146) (16)
Nominal tension strength of ASTM A36 threaded rod as Nearodase b 1,855 4,525 8,235 13,110 19,430
governed by steel strength sarod (kN) 8.2 (20.0) (36.6) (58.3) (86.3)
Nominal seismic tension strength of ASTM A36 threaded N b 1,855 4,525 8,235 13,110 19,430
rod as governed by steel strength sa00A%6.24 (kN) 8.2) (20.0) (36.6) (58.3) (86.4)
Nominal tension strength of ASTM A193, Gr. B7 threaded N b 4,000 9,750 17,750 28,250 41,875
rod as governed by steel strength sa0B7 (kN) 17.7) (43.1) (78.9) 125.7) (186.0)
Nominal seismic tension strength of ASTM A193, Gr. B7 N Ib 4,000 9,750 17,750 28,250 41,875
threaded rod as governed by steel strength sa0087.2a (kN) 17.7) 43.1) (78.9) 125.7) (186.0)
Nominal shear strength of ASTM A36 threaded rod as v Ib 1,115 2,715 4,940 7,865 11,660
governed by steel strength sa 00 A%6 (kN) 4.9 12.1) 22.0) (35.0) (51.9)
Nominal seismic shear strength of ASTM A36 threaded v Ib 780 1,900 3,460 5,505 8,160
rod as governed by steel strength saf00A%6.eq (kN) (3.5) 8.4) (15.4) (24.5) (36.3)
Nominal shear strength of ASTM A193, Gr. B7 threaded v Ib 2,385 5,815 10,640 16,950 25,085
rod as governed by steel strength a0 57 (kN) 10.6) (25.9) (7.3 (75.4) (111.6)
Nominal seismic shear strength of ASTM A193, Gr. B7 v Ib 1,680 4,095 7,455 11,865 17,590
threaded rod as governed by steel strength sarod §7.60 (kN) (7.5) (18.2) (34.2) (52.8) (78.2)

For SI: 1 inch = 25.4 mm, 1 pound = 0.00445 kN, 1 in* = 645.2 mm?, For pound-inch unit: 1 mm = 0.03937 inches.
1. Values provided for steel element material types based on minimum specified strengths and calculated in accordance with ACI 318-11 Eq. (D-2) and Eq. (D-29).
¢Nsa shall be the lower of the ¢Nsa‘md or ¢Nsa‘msert for static steel strength in tension; for seismic loading ¢Nsa,eq shall be the lower of the ¢Nsa,mu‘eq or ¢Nsa insertq.

2.
3. @Vsa shall be the lower of the Wsssea or
4.

sansert fOT static steel strength in tension; for seismic loading ¢Vsa,eq shall be the lower of the ¢\/sa,vcd‘aq or ¢\/sa‘insen‘aq.

Strength reduction factors shall be taken from ACI 318-11 D.4.3 for steel elements. Strength reduction factors for load combinations in accordance with ACI 318 Section 9.2 governed by steel
strength shall be taken as 0.75 for tension and 0.70 for shear for ductile steel elements; values correspond to ductile steel elements. The value of¢ applies when the load combinations of
Section 1605.2 of the IBC or ACI 318 Section 9.2 are used in accordance with ACI 318 D.4.3. If the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢ must be

determined in accordance with ACI 318 D.4.4.
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Tension and Shear Design Strengths for Wood-Knocker li+ Insert Installed in the \ a
Soffit of Form Poured Concrete and Roof Assemblies - Uncracked Goncrete'>**** o
Minimum Concrete Compressive Strength :
Nominal Anchor %'2::5:’- f'c = 3,000 psi fic = 4,000 psi fic = 6,000 psi (%]
plameter (ih“e:) Te?s'ilt‘m S(eglalr Te(ﬁ':il:m Smr Te?s'i':m S e:r E
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 mll
3/8 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 <
1/2 1-3/4 2,665 2,420 3,075 2,795 3,765 3,425 !
5/8 1-3/4 2,665 2,665 3,075 3,075 3,765 3,765 4
3/4 1-3/4 2,665 2,665 3,075 3,075 3,765 3,765 <
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls :
Tension and Shear Design Strengths for Wood-Knocker li+ Insert Installed in the =
Soffit of Form Poured Concrete and Roof Assemblies - Cracked Goncrete'2**°¢ E
Minimum Concrete Compressive Strength
Nominal Anchor f)'::::' f'c = 3,000 psi fic = 4,000 psi f'c = 6,000 psi
plemeter (ih“e:) Teqrzgil:m S| e:r Te(ﬁ's‘;:m S e:r Te?s‘i':m S e:r ‘é
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) 3
1/4 1-3/4 2,130 1,730 2,460 2,000 3,015 2,445 S
3/8 1-3/4 2,130 1,730 2,460 2,000 3,015 2,445 %
1/2 1-3/4 2,130 1,730 2,460 2,000 3,015 2,445 §
5/8 1-3/4 2,130 2,130 2,460 2,460 3,015 3,015 8
3/4 1-3/4 2,130 2,130 2,460 2,460 3,015 3,015
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight concrete with minimum slab thickness, ha = hmin, and with
the following conditions:
- Cat is greater than or equal to the critical edge distance, Cac.
- Ca2 IS greater than or equal to 1.5 times Cat.

2- Calculations were performed following methodology in ACI 318-11 Appendix D. The load level corresponding to the failure mode listed [steel strength of insert (Nsajnsert,
Vsainsert), CONCrete breakout strength, or pryout strength] must be checked against the tabulated steel strength of the corresponding threaded rod type, (Nsarod, Vsarod),
the lowest load level controls.

3-  Strength reduction factors (g) for the inserts are based on ACI 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for load
combinations in accordance with ACI 318 Section 9.2 governed by steel strength of the insert are taken as 0.65 for tension and 0.60 for shear; values correspond to
brittle steel elements.

WOOD-KNOCKER®II+

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.
For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-11 Appendix D.

Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACI 318-11 Appendix D and
information contained in this product supplement. For other design conditions including seismic considerations please see ACI 318-11 Appendix D.

Tension and Shear Design Strength of Steel Elements (Steel Strength)'2**

Steel Elements - Threaded Rod
Nominal Rod Diameter ASTM A36 and ASTM F1554 Grade 36 ASTM A193 Grade B7 and ASTM F1554 Grade 105
(in. or No.) by o sa, o saro
T(El':sloii gllea: T(El':sloii gllea:
(Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4
3/8
1/2
5/8
3/4

Il - Steel Strength Controls

1. Steel tensile design strength according to ACI 318 Appendix D, ¢Nsa = ¢ ® Ase @ fua

2. The tabulated steel design strength in tension for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pullout design strength to determine
the controlling failure mode, the lowest load level controls.

3. Steel shear design strength according to ACI 318 Appendix D, ¢Nsa = ¢ © 0.60 ® Asen ® fua

4. The tabulated steel design strength in shear for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pryout design strength to determine the
controlling failure mode, the lowest load level controls

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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g ORDERING INFORMATION

m

N Wood-Knocker®ll+ Form Insert (UNC)

: Cat No. Description Color Code Std. Box

> PFM2521100 1/4" Wood-Knocker I1+ Insert Brown 100

E PFM2521150 3/8" Wood-Knocker ll+ Insert Green 100

(o} PFM2521200 1/2" Wood-Knocker 1+ Insert Yellow 100

> PFM2521250 5/8" Wood-Knocker I+ Insert Red 100

|~ PFM2521300 3/4" Wood-Knocker ll+ Insert Purple 100

> PFM2521350 3/8"-1/2" Wood-Knocker I+ Multi Insert Gray 100

z Threadeq Inserts are color goded to eas?ly iderjtify Iolcation and diameter of the internally threaded coupling, allowing multiple trades on the

ﬂ same job to suspend their systems with various size steel threaded rods.

g Wood-Knocker®ll+ Form Insert (UNC) with no nails

’ Cat No. Description Color Code Std. Box

(7)) PFM2521100NN 1/4" Wood-Knocker ll+ Insert with no nails Brown 100
PFM2521150NN 3/8" Wood-Knocker ll+ Insert with no nails Green 100
PFM2521200NN 1/2" Wood-Knocker 1+ Insert with no nails Yellow 100
PFM2521250NN 5/8" Wood-Knocker ll+ Insert with no nails Red 100
PFM2521300NN 3/4" Wood-Knocker I+ Insert with no nails Purple 100
PFM2521350NN 3/8-1/2" Wood-Knocker Il+ Multi Insert with no nails Gray 100

Wood-Knocker I+ Form Inserts with no nails must be screwed to the concrete form work (screws not included).

Sp8SUj 8]010U0D)
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GENERAL INFORMATION SECTION CONTENTS a
General Information..................... 305 o
BA“G'" + Material Specifications................ 306 -
Concrete Inserts Installation Instructions.............. 306 (5]
T ———— Installation Specifications........... 307 z
Reference Data (ASD).................. 308 g
Bang-It+ concrete inserts are specifically designed to provide hangar attachments for mechanical, Strength Design (SD)................ 309 u
electrical, plumbing (MEP) and fire protection. Ordering Information................. 313 <
Bang-It+ concrete inserts are designed for installation in and through composite steel deck 2
(i.e. “pan-deck”) used to support newly poured concrete floors or roof slabs. 2
After installation, the protective sleeve of the insert protrudes below the surface of the deck. <
The sleeves are color coded by size and allow overhead attachment of steel threaded rod in sizes - -
ranging from 1/4" to 3/4" in diameter, including a 3/8-1/2" multi insert. The sleeve prevents sprayed =
fireproofing material and acoustical dampening products from clogging the internal threads of the E
insert. It also prevents burying, masking or losing the insert location. A hex impact plate offers
resistance to rotation within the concrete as a steel threaded rod is being installed.
BANG-IT+ o
e Hanging Pipe and Sprinkler Systems e Mechanical Unit Overhead Utilities ANCHOR MATERIALS & ‘é’
e HVAC Ductwork and Strut Channels e Conduit and Lighting System e Carbon Steel and Engineered Plastic -I %
e Suspending Trapeze and Cable Trays e Seismic Loading and Cracked Concrete ROD/ANCHOR SIZE RANGE (TYP. g (cc;
* 174" to 34" threaded rod for <T©
] ] . Bang-It Concrete Inserts m
+ Fast and simple to install, low installed cost
, , o SUITABLE BASE MATERIALS
+ Color coded by size for simple identification :
Bang-It+ can be installed in lower flute of steel deck as little as 1.5" topping thickness (see details) ® Normal-Weight Concrete
+ Bang-it+ can be ins ' pping e Lightweight Concrete

+ Hex head does not rotate when set
+ Insert design allows for full thread engagement
+ All sizes suitable for tension and shear loading

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3657 for concrete. Approved for (lgc“Els ELSIRS'I'E“
seismic and wind loading (all diameters) . 3657

CONCRETE
e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ASTM E 488 and ICC-ES AC446 for use in concrete
under the design provisions of ACI 318 (Strength Design method)

e Fvaluated and qualified by an accredited independent testing laboratory
for recognition in cracked and uncracked concrete

e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes.
Also UL listed and recognized for use in air handling spaces.

e FM Approvals (Factory Mutual) — File No. J.I. 3015153

GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete
inserts shall be Bang-It+ as supplied by DEWALT, Towson, MD.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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MATERIAL SPECIFICATIONS

Bang-lt+
Anchor Component Component Material
Insert Body AISI 1008 Carbon Steel or equivalent
Flange AISI 1008 Carbon Steel or equivalent
Spring Steel Music Wire

Protective Sleeve

Engineered Plastic

Zinc Plating

ASTM B 633 (Fe/Zn5)

Min. Plating requirements for Mild Service Condition

Material Properties for Threaded Rod

. Steel Specification Rod Diameter Minimum Yield Strength, Minimum Ultimate Strength,
Steel Description (ASTM) (inch) f, (ksi) fu (ksi)
Standard carbon rod A 36 or A 307, Grade C 1/4 10 3/4 36.0 58.0
High strength carbon rod A 193, Grade B7 1/4 10 3/4 105.0 125.0
o Allowable Steel Strength for Threaded Rod
g Anchor Nominal Allowable Tension Allowable Shear
Q Diameter Area of ASTM ASTM ASTM ASTM ASTM ASTM
il . flod A36 A307 Grade C A193 Grade B7 A36 A307 Grade C A193 Grade B7
w [ n:y Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
S (mm) (mm’) (kN) (kN) (kN) (kN) (kN) (kN)
C:D_ 1/4 0.0491 940 940 2,160 485 485 1,030
(%} 6.4) (1.2) (4.2) (4.2) 9.7) 2.2) 2.2 (4.6)
3/8 0.1104 2,115 2,115 4,375 1,090 1,090 2,255
9.5 2.8) 9.5) 9.5) (19.7) 4.9 4.9 (10.1)
1/2 0.1963 3,755 3,755 7,775 1,940 1,940 4,055
(12.7) (5.0 (16.9) (16.9) (35.0) 8.7) (8.7) (18.2)
5/8 0.3068 5,870 5,870 12,150 3,025 3,025 6,260
(15.9) (7.8) (26.4) (26.4) (54.7) (13.6) (13.6) (28.2)
3/4 0.4418 8,455 8,455 17,495 4,355 4,355 9,010
(19.1) (11.2) (38.0) (38.0) (78.7) (19.6) (19.6) (40.5)
Allowable tension = fu (Anom) (0.33); Allowable shear = fu (Anom) (0.17)
INSTALLATION INSTRUCTIONS
Installation Instructions for Bang-It+
Create Hole Position Prepare
Step 1 Step 2 Step 3 Step 4

Cut (e.g. drill/punch) a hole in the
steel deck to the hole size required
by the insert.

Place the plastic sleeve of the
insert through hole in steel deck.

Step on or impact the insert head
to engage. Optionally, base plate
of insert can also be screwed to
steel deck.

After concrete pour and cure, install threaded steel
element (rod/bolt) into the insert. Trim away for shear
load application and attach fixture as applicable

(e.g. seismic brace).

YA3H — LYM3Q 2102 SHOHONY TYIINVYHOIN —3aIN9D TYOINHOIL

306 www.DEWALT.com



DEWALT

ENGINEERED BY POWVerS INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS a
Bang-It+ Cast-In-Place Inserts for Concrete o
Filled Steel Deck Floor and Roof Assemblies 2=

2
Head
me o) e )
T R Lo
Internal Internal 9 L ]
T, e A 2
or1/2" 4» <
s . - -
— u
SECTION A-A SECTION A-A u
e =
w
Bang-It [l S
=1t+ _ @D
Nominal Rod/Anchor Size I(gl & =
Dimension Notation T - D
1/a" 3/8" 172 5/8" 3/a" hg é )
Metal Hole Saw Diameter (in.) Coit 13/16 or 7/8 1-3/16 or 1-1/4 < z 8
Metal Hole Saw Drilling Speed (rpm) - 700-900 | 700-900 | 700-900 | 500-700 | 500-700 2 8
Height of Spring (in.) hs 1-7/8 1-7/8 1-7/8 1-7/8 1-7/8 ¢ §
Insert Thread Length (in.) - 3/8 5/8 11/16 15/16 1-1/8
Length of Sleeve (in.) O 3-3/8 3-3/8 3-3/8 3-3/8 3-3/8 &
Thread Size, UNC - 1/4-20 3-3/8 1/2-13 5/8-11 3/4-10
Overall Length (in.) 4 5-7/16 5-7/16 5-7/16 5-7/16 5-7/16 |
Steel Flange Thickness (in.) fsn 1/8 1/8 1/8 1/8 1/8
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REFERENCE DATA (ASD)

DEWALT

ENGINEERED BY POWeErs

g REFERENGE DATA (ASD)
m
N Ultimate and Allowable Load Capacities for Bang-It+ Inserts Installed in
E Sand-Lightweight Concrete or Normal Weight over Steel Deck'>*
z Nominal f'c > 3,000 psi (20.7 MPa)
Rod/Insert
A Embedment Flute Insert End :
- Ilmn(}eter Depth Location Spacing Distance Ultimate Load Allowable Load
0 in. h in in. n. Tension Shear Tension Shear
- . in. Deck (mm) (mm) Ibs. Ibs. Ibs. Ibs.
-~ (mm) (kM) (kM) (kM) k)
Unper 4,450 2,500 1,115 835
> 1/4 2 PP 6 6 20.0 (11.3 6.0 K]
4 ©6.4) (50.8) Lower (152) (152) 3,320 2,500 830 625
[ o ) (14.9) (11.3 (3.7) 2.8
= = Uooer 5,750 3,350 1,915 1,115
o 3/8 2 PP 6 6 259 (15.1) () 6.0
-] (9.9) (50.8) Lower (152) (152) 3,320 3,350 830 840
m (14.9 (15.1) (3.7) (3.8
Uner 7,110 3,350 2,370 1,115
112 2 P 6 6 (32.0) (15.1) (10.7) (5.0
(12.7) (50.8) Lower (152) (152) 3,320 3,350 830 840
u (14.9) (15.1) (3.7) (3.8
> Unner 6 8,810 3,350 2,935 1,115
> 5/8 9 PP (152) 6 (39.6) (15.1) (13.2) (5.0)
o (15.9) (50.8) Lower 6 (152) 3,960 3,350 990 840
. (152 (17.8) (15.1) (4.5 (3.9
— Upper 6 8,810 3,350 2,935 1,115
E 3/4 2 (152) 6 (39.6) (15.1) (132 (6.0
(19.1) (90.8) 6 (152) 3,960 3,350 990 840
+ Lower (152) (17.8) (15.1) @45 (3.9)
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0 for installations in the upper flute and 4.0 for installations in the lower flute.
2. The allowable working load must be the lesser of the insert capacity or the steel strength of the threaded rod.
3. For 1/4",3/8" and 1/2" Bang-It Inserts:
The allowable tension load for a single insert installed in the upper flute must be adjusted as follows for spacing less than 6 inches.
When the insert are spaced 2" center-to-center across the flute the insert tension capacity must be reduced by 40 percent.
When the insert are spaced 2" center-to-center along the flute the insert tension capacity must be reduced by 50 percent.
The allowable tension load for a single insert installed into the lower flute must be adjusted as follows for spacing less than 6 inches.
When the insert are spaced 2" center-to-center across the flute the insert tension capacity must be reduced by 30 percent.
When the insert are spaced 2" center-to-center along the flute the insert tension capacity must be reduced by 35 percent.
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SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 3,000 PSI)

Upper Flute (Valley)

Lower Flute
(Ridge)

a4’ . <1'_7_A,‘
N e

NC Protective Sleeve
I\—Bang-It Insert (Typ)

__|—Threaded Rod (Typ)

3" Steel

Deck
No. 20 Gage
Min.
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STRENGTH DESIGN (SD) a
Bang-It+ Insert Design Information'>*°675° o
Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch :
in. 0.7 0.7 0.7 1.0 1.0
Insert 0.0. s (0o (mm) 18) (18) (18) 25) 25) ‘z)
) in? 1.20 1.20 1.20 1.30 1.30
Insert head net bearing area Avrg () 769) 762) 762) (839) (839) <
. in. 1.75 1.75 1.75 1.75 1.75
Effective embedment depth Ner mm) 5) (45) 45) 45) 45) - |
Minimum member thickness Nmin - See Deck Figures as applicable <
Minimum spacing and Upper flute Smin, Cmin - See ACI 318 Section D.8.1 and D.8.2 !
edge distances Lower flute Smin, Crin - See Deck Figures as applicable z
Effectiveness factor for cracked concrete Ko . 24 24 24 2 2
(Sl (10 (10) (10) (10) (10) <
Modification factor for tension strength in uncracked concrete Yen - 1.25 1.25 1.25 1.25 1.25 :
Nominal tension strength of single insert in tension as governed by Neas Ib 10,440 10,440 8,850 11,985 11,985 U
steel strength (4-1/2" W-Deck, B-Deck, 3-7/8" W-Deck) sainset (kN) (46.4) (46.4) (43.5) (53.3) (53.3) [TT]
Nominal tension strength of single insert in tension as governed by steel Neai Ib 10,440 10,440 8,850 11,985 11,985 E
strength, for seismic loading (4-1/2" W-Deck, B-Deck, 3-7/8" W-Deck) sainsertea (kN) (46.4) (46.4) (43.5) (53.3) (53.3)
Nominal steel shear strength of single insert in the soffit of concrete Veas Ib 2,280 2,280 2,280 3,075 3,075
on steel deck, (4-1/2" W-Deck) sainserdeck (kN) 10.2) (10.2) (10.2) (13.7) (13.7)
Nominal steel shear strength of single insert in the soffit of concrete v Ib 2,280 2,280 2,280 2,695 2,695 o
on steel deck, for seismic loading, (4-1/2" W-Deck) sainsertdeckeq (kN) (10.2) (10.2) (10.2) (12.0) (12.0) =
Nominal steel shear strength of single insert in the soffit of concrete Veas b 2,080 2,080 2,080 2,975 2,975 ﬁ %
on steel deck, (B-Deck, 3-7/8" W-Deck) sainsert deck (kN) (10.2) (10.2) (10.2) (13.2) (13.2) <
Nominal steel shear strength of single insert in the soffit of concrete v Ib 2,080 2,080 2,080 2,695 2,695 T QL
on steel deck, for seismic loading, (B-Deck, 3-7/8" W-Deck) sainsertdeckieq (kN) (10.2) (10.2) (10.2) (12.0) (12.0) c g
For SI: 1 inch = 25.4 mm, 1 inch? = 635 mm?, 1 pound = 4.45 N, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches. z g
1. Concrete must have a compressive strength f'c of 2,500 psi minimum. (&)
2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACI 318 Appendix D for cast-in headed anchors. <
3. Strength reduction factors for the inserts shall be taken from ACI 318-11 D.4.3 for cast-in headed anchors. Strength reduction factors for load combinations in accordance with ACI 318 m
Section 9.2 governed by steel strength of the insert shall be taken as 0.65 for tension and 0.60 for shear; values correspond to brittle steel elements. The value of ¢ applies when the load
combinations of Section 1605.2 of the IBC or ACI 318 Section 9.2 are used in accordance with ACI 318 D.4.3. If the load combinations of ACI 318 Appendix C are used, the appropriate value
of ¢ must be determined in accordance with ACl 318 D.4.4.
4. The concrete tension strength of headed cast-in specialty inserts in concrete filled steel deck assemblies shall be calculated in accordance with ACI 318 Appendix D and Deck Figures.
5. Insert 0.D. is the outside diameter of the headed insert body.
6. Minimum spacing distance between anchors and minimum edge distances for cast-in Bang-It anchors shall be in accordance with Deck Figures, as applicable, and noted provisions.
7. Only the largest size of threaded rod or bolt for the 3/8 & 1/2 inch multi insert must be used for applications resisting shear loads.
8. The strengths shown in the table are for inserts only. Design professional is responsible for checking threaded rod strength in tension, shear, and combined tension and shear, as applicable.
See Steel Design Information table for common threaded rod elements.
9. The tabulated insert strength values are applicable to installations in the lower flute or upper flute of the steel deck profiles; see Deck Figures.
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Bang-It+ Inserts Installed in Soffit of Goncrete Filled Steel Deck Floor and Roof Assemblies, 4-1/2 -inch W-Deck'***

) i Sand-lightweight Concrete Or
Min. Thick. Normal Weight Concrete Over Steel Deck
L (Minimum 3,000 PSI)
4,.'_,.‘.4‘ e - - —

Py
>

v 'y

Jha

4 a’ a ;.
Pv—‘;M'“-;% g’yp);‘?%

Min. ! Bang-It

I
4(r1y/§) (“Tj‘;')' Lower Fiute (Ridge)
No. 22 Gauge
Up&ghﬂl)ﬂe h,", Steel Deck Min.
2l 1-1/8"

Flute Edge
Bang-It+ Inserts Installed in Soffit of Concrete Filled Steel Deck Floor and Roof Assemblies, B-Deck'**°%"

Sand-lightweight Concrete Or
Normal Weight Concrete Over Steel Deck

(Minimum 3,000 PSI)
Min. 2-1/2" Max. 3-1/2" 6" C.C.
(Typ) (Typ) (Typ)

Bang-It Insert
(Typ)

Sp8SUj 8J810U0D)

N IEH) /- SHOHDNY TVDINVHIIW

Upper Flute (Valley)
Lower Flute (Ridge)

No. 22 Gauge Steel Deck Min:
Flute Edge

Bang-It+ Inserts Installed in Soffit of Concrete Filled Steel Deck Floor and Roof Assemblies, 3-7/8 -inch W-Deck'***

/ Sand-lightweight Concrete Or

Min.
3/4"

Min. Thick. Normal Weight Concrete Over Steel Deck

(Minimum 3,000 PSI)

a L Tal T e T Tl
**VD—:'*VM“‘;J% (VTVP);TQrD o

o
. B

‘ ‘ Min.
k : 3-7/8"
- : y (Typ)

vp) Lower Flute (Ridge)
H No. 22 Gauge
Upper Flute Min. 3/4" Steel Deck Min.
(Valley) :

Flute Edge
1. Inserts may be placed in the upper flute or lower flute of the steel deck assembly. Inserts in the lower flute require a minimum 1.5" of concrete topping thickness (min. thick) from the top of the
deck at the location of the installation. Upper flute installations require a minimum 3" topping thickness concrete (min. thick) from the top of the deck at the location of the installation.
2. Axial spacing for Bang-It inserts along the flute length shall be minimum 3her.
3. Upper flute Bang-It+ inserts are not subject to steel deck dimension limitations, or the minimum steel deck gauge limitations.

4. Inserts in the lower flute of 4-1/2-inch W-Deck may be installed with a maximum 1-1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute
widths greater than those shown provided the minimum lower flute edge distance of 1-1/8 -inch is also satisfied.

5. Inserts in the lower flute of B-Deck may be installed with a maximum 1/8 -inch offset in either direction from the center of the flute. The offset distance may be increased for flute widths greater
than those shown provided the minimum lower flute edge distance of 3/4 -inch is also satisfied.

6. Lower flute installations of B-Deck with flutes widths greater than 1-3/4 -inch are permitted.

7. Lower flute installations of B-Deck in flute depths greater than 1-1/2 -inch are permitted provided the minimum edge distance of 3/4 -inch is met and the minimum lower flute width is increased
proportionally (e.g. applicable to a lower flute depth of 2-inch with a minimum lower flute width of 2-1/4 -inch).

8. Inserts in the lower flute of 3-7/8-inch W-Deck may be installed with a maximum 1-3/16 -inch offset in either direction from the center of the flute.
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STRENGTH DESIGN (SD)

Specifications And Physical Properties 0f Common Garbon Steel Threaded Rod Elements'

Min. Specified Min. Specified Yield F Elongati Reducti

Ultimate . Spec el uta ongation eduction Related Nut

Threaded Rod Specification Units ngt = Minimum Of Area R

Strongth, 0.2 Percent Offset, . | Fn Percent’ | Min. Percent | SPecification

ASTM A36/A36M? and psi 58,000 36,000 161 23 40 ASTM A194 /

F1554° Grade 36 (MPa) (400) (248) - (50 for A36) | A563 Grade A

Carbon ASTM F1554° psi 125,000 105,000 119 15 45
Steel Grade 105 (MPa) (862) (724) ' ASTM A194 /
ASTM A193/A193M* psi 125,000 105,000 119 16 50 A563 Grade DH
Grade B7 (MPa) (860) (720) ’

For SI: 1 inch = 25.4 mm, 1 psi = 0.006897 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.
1. Inserts may be used in conjunction with all grades of continuously threaded carbon steels (all-thread) that comply with code reference standards and that have thread characteristics

comparable with ANSI B1.1 UNC Coarse Thread Series.
. Standard Specification for Carbon Structural Steel.

o oA W N

. Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield Strength.
. Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High Temperature or High Pressure Service and Other Special Purpose Applications.
. Based on 2-inch (50 mm) gauge length except ASTM A193, which are based on a gauge length of 4d (Crod).
. Where nuts are applicable, nuts of other grades and style having specified proof load stress greater than the specified grade and style are also suitable.

Steel Design Information For Common Threaded Rod Elements Used With Concrete Inserts'>**

Design Information Symbol Units 1/4-inch 3/8-inch 1/2-inch 5/8-inch 3/4-inch
. - in. 0.250 0.375 0.500 0.625 0.750
Threaded rod nominal outside diameter Crod (mm) 6.4) @5 (12.7) (15.9 (19.1)
. . in? 0.032 0.078 0.142 0.226 0.335
Threaded rod effective cross-sectional area Ase (mm?) 1) (50) @) (146) (216)
Nominal tension strength of ASTM A36 threaded rod as Nea o 35 b 1,855 4,525 8,235 13,110 19,430
governed by steel strength sarod (kN) 8.2) (20.0) (36.6) (58.3) (86.3)
Nominal seismic tension strength of ASTM A36 threaded N b 1,855 4,525 8,235 13,110 19,430
rod as governed by steel strength sa0tAs6eq (kN) 8.2 (20.0) (36.6) (58.3) (86.4)
Nominal tension strength of ASTM A193, Gr. B7 threaded N Ib 4,000 9,750 17,750 28,250 41,875
rod as governed by steel strength sa 0067 (kN) 17.7) (43.1) (78.9) (125.7) (186.0)
Nominal seismic tension strength of ASTM A193, Gr. B7 N Ib 4,000 9,750 17,750 28,250 41,875
threaded rod as governed by steel strength 200674 (kN) 17.7) (43.1) (78.9) (125.7) (186.0)
Nominal shear strength of ASTM A36 threaded rod as v Ib 1,115 2,715 4,940 7,865 11,660
governed by steel strength saf0dA%6 (kN) 4.9 12.1) (22.0) (35.0) (51.9)
Nominal seismic shear strength of ASTM A36 threaded v Ib 780 1,900 3,460 5,505 8,160
rod as governed by steel strength saf0dA3.ea (kN) (3.5) (8.4) (15.4) (24.5) (36.3)
Nominal shear strength of ASTM A193, Gr. B7 threaded v Ib 2,385 5,815 10,640 16,950 25,085
rod as governed by steel strength sarodB7 (kN) (10.6) (25.9) (7.3) (75.4) 111.6)
Nominal seismic shear strength of ASTM A193, Gr. B7 v Ib 1,680 4,095 7,455 11,865 17,590
threaded rod as governed by steel strength saod 57,9 (kN) (7.5) (18.2) (34.2) (52.8) (78.2)

For SI: 1 inch = 25.4 mm, 1 pound = 0.00445 kN, 1 in* = 645.2 mm? For pound-inch unit: 1 mm = 0.03937 inches.
1. Values provided for steel element material types based on minimum specified strengths and calculated in accordance with ACI 318-11 Eq. (D-2) and Eq. (D-29).
2. ¢Nsa shall be the lower of the ¢Nsa,md or ¢Nsa,msen for static steel strength in tension; for seismic loading ¢qu shall be the lower of the ¢Nsa‘md,eq or ¢Nsa,mser|,eq.

3. (]5\/sa shall be the lower of the ¢Vsama or ¢\/sa‘insen for static steel strength in tension; for seismic loading ¢Vsa,eq shall be the lower of the ¢Vsa‘rnd,eu or

sa,insert.eq.

4. Strength reduction factors shall be taken from ACI 318-11 D.4.3 for steel elements. Strength reduction factors for load combinations in accordance with ACI 318 Section 9.2 governed by steel
strength shall be taken as 0.75 for tension and 0.70 for shear for ductile steel elements; values correspond to ductile steel elements. The value of¢ applies when the load combinations of
Section 1605.2 of the IBC or ACI 318 Section 9.2 are used in accordance with ACI 318 D.4.3. If the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢ must be

determined in accordance with ACI 318 D.4.4.
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Concrete Inserts

BANG-IT®+
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Tension and Shear Design Strengths for Bang-It+ Inserts Installed in the
Soffit of Uncracked Concrete Filled Steel Deck Floor and Roof Assemblies'>**5°

Minimum Concrete Compressive Strength
f'c = 3,000 psi
Nominal | Embed. 4-1/2" W-Deck B-Deck 3-7/8" W-Deck
Anchor Dehplh
Diameter (il::) Upper Flute Lower Flute Upper Flute Lower Flute Upper Flute Lower Flute
n
Tension
(Ibs.)
1/4 1-3/4 2,665 1,370 1,250
3/8 1-3/4 2,665 1,370 1,250
1/2 1-3/4 2,665 1,370 1,250
5/8 1-3/4 2,665 1,845 1,785
3/4 1-3/4 2,665 1,845 1,785
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths for Bang-It+ Inserts Installed in the
Soffit of Cracked Goncrete Filled Steel Deck Floor and Roof Assemblies'>**°

N IEH) /- SHOHDNY TVDINVHIIW

g Minimum Concrete Compressive Strength
5 f'c = 3,000 psi
o8 Nominal | Embed. 4-1/2" W-Deck B-Deck 3-7/8" W-Deck
D Anchor Depth
§ Diameter (ill'::) Upper Flute Lower Flute Upper Flute Lower Flute Upper Flute Lower Flute
% Tensi':m sﬂ:r smr
(Ibs.) (Ibs.) (Ibs.)

1/4 1-3/4 1,810 1,370 1,250 1,250

3/8 1-3/4 1,810 1,370 1,250 1,250

1/2 1-3/4 1,810 1,370 1,250 1,250

5/8 1-3/4 1,810 1,845 1,785 1,785

3/4 1-3/4 | 1,810 1,845 1,785 1,785

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in sand-lightweight concrete with minimum slab thickness, ha = hmin, and
with the following conditions:
- Cat is greater than or equal to the critical edge distance, Cec.
- Ca2 is greater than or equal to 1.5 times Car.

2- Calculations were performed following methodology in ACI 318-11 Appendix D. The load level corresponding to the failure mode listed [steel strength of insert (Nsa,nser,
\ﬁa,mlsen), colncrgtle brleakout Istrength, or pryout strength] must be checked against the tabulated steel strength of the corresponding threaded rod type, (Nsaod, Vsarod),
the lowest load level controls.

3- Strength reduction factors (@) for the inserts are based on ACI 318-11 D.4.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for load
gomlbinatiolnsI in accordance with ACI 318 Section 9.2 governed by steel strength of the insert are taken as 0.65 for tension and 0.60 for shear; values correspond to
rittle steel elements.

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.
5- For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-11 Appendix D.
6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACI 318-11 Appendix D and
information contained in this product supplement. For other design conditions including seismic considerations please see ACl 318-11 Appendix D.
Tension and Shear Design Strength of Steel Elements (Steel Strength)'>**
Steel Elements - Threaded Rod
ASTM A36 and ASTM F1554 Grade 36 ASTM A193 Grade B7 and ASTM F1554 Grade 105

Nominal Rod Diameter

(in.)
g = g =
(Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4
3/8
1/2
5/8
3/4

I - Steel Strength Controls

1. Steel tensile design strength according to ACI 318 Appendix D, (Nsa = ¢  Asen  fua

2. The tabulated steel design strength in tension for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pullout design strength to determine
the controlling failure mode, the lowest load level controls.

3. Steel shear design strength according to ACI 318 Appendix D, ¢Nsa = (15 © 0.60 @ Asen @ futa

4. The tabulated steel design strength in shear for the threaded rod must be checked against the design strength of the steel insert, concrete breakout and pryout design strength to determine the
controlling failure mode, the lowest load level controls.
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Idealization of Goncrete Filled Steel Decks for Determination of Concrete Breakout Strength
in Accordance with ACI 318

Anco Anco

Steel Deck Steel Deck

"
(-
(o)
- -
¥
<
<
mll
<
=
=
<
- -
(¥
[ ]
=

Bang-It Insert (Typ)

\ Bang-It Insert (Typ)

Ca,min
Threaded Rod (Typ) Ca,min ~—-‘ \ Threaded Rod (Typ) 2]
| & T
g 2
<
Idealization of Standard Steel Deck Profiles Idealization of B Deck Steel Deck Profiles T %
Pl
ORDERING INFORMATION g §
< O
Bang-It°+ Deck Insert (UNC) [«'e)
Cat.No. Description Color Code Pre-Drilled Hole Std. Box Std. Pallet
7540 1/4" Bang-It+ Brown 13/16" or 7/8" 100 4,000 -
7542 3/8" Bang-It+ Green 13/16" or 7/8" 100 4,000
7544 1/2" Bang-It+ Yellow 13/16" or 7/8" 100 4,000
7546 5/8" Bang-It+ Red 1-3/16" or 1-1/4" 50 2,400
7548 3/4" Bang-It+ Purple 1-3/16" or 1-1/4" 50 2,400
7543 3/8 1/2" Bang it Gray 13/16" or 7/8" 100 4,000
Bang-It°+ Installation Accessories
Cat.No. Description Std. Box
7560 Bang-It Stand Up Pole tool 1
7562 13/16" Carbide Hole Saw for 1/4", 3/8" and 1/2" sizes 1
7564 1-3/16" Carbide Hole Saw for 5/8", 3/4" and 7/8" sizes 1
D180014IR 7/8" (22mm) Impact Ready® Hole Saw 1
D180020IR 1-1/4" (32mm) Impact Ready® Hole Saw 1
7566 Extra Carbide Hole Saw Center Bit 1
DWA1786IR 3/16" - 7/8" Impact Ready® Step Drill Bit 1
DWA1789IR 7/8" - 1-1/8" Impact Ready® Step Drill Bit 1
DCD98OM2 20V Max* Lithium lon Premium 3-Speed Drill/Driver Kit (4.0 Ah) 1
DWD220 1/2" VSR Pistol Grip Drill With E-Clutch Anti-Lock Control 1

Threaded Inserts are color coded to easily identify location and diameter of the internally threaded coupling, allowing multiple trades on the
same job to suspend their systems with various size steel threaded rods.

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.A
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GENERAL INFORMATION —————

e ( te or lightweight it
 Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC oo retal dok O COMEIEEE

e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes.
e FM Approvals (Factory Mutual) — File No. J.I. 3059197

GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchors and 03 16 00 - Concrete Anchors. Concrete

inserts shall be DDI+ as supplied by DEWALT, Towson, MD.
4 CODE LISTED
ICC-ES ESR-3958
CONCRETE

g GENERAL INFORMATION SECTION CONTENTS
m General Information.................. 314
™
g DDI"‘ (DEGK I“SEHT) Material Specifications................ 315
> Threaded Insert for Metal Deck Installation Specifications.......... 315
z Installation Instructions
- PRODUGT DESCRIPTION Reference Data (ASD)
g The DDI+ (Deck Insert) is a concrete insert designed for installation in concrete-filled metal deck Strength Design (SD).......
- assemblies (i.e. “pan-deck”, “Q-deck”) applications. After installation, the threaded male hanger Ordering Information................
of the insert protrudes below the surface of the deck. The DDI+ comes in sizes ranging from 3/8"
> to 7/8" in diameter. The threaded bolt offers adjustability for precise height requirements and
= guarantees the minimum embedment depth. The longer "T" brace enables a variety of installation n
(o} locations in across the deck.
= = ™ T
g GENERAL APPLICATIONS AND USES
(7] e Seismic Loading and Cracked Concrete e Suspending Trapeze and Cable Trays
e Hanging Pipe and Sprinkler Systems e Mechanical Unit Overhead Utilities
=~ U e HVAC Ductwork and Strut Channels e Conduit and Lighting System DDI+
Lo
S ] , , THREAD VERSION
] -+ + Fast and simple to install, low installed cost
s 2 Pre-mounted seff il f fent installat ° UNC Thread
2 re-mounted self drilling screws for convenient installation
I I J e ANCHOR MATERIALS
= u + Fine-tuned thread length for guaranteed minimum embedment ) )
S o ) N Plain and zinc plated carbon steel
= m + Lengthened "T" brace for more flexible installation positions
§ o ANCHOR SIZE RANGE
& x APPRWLS — LISTI"GS . . e 3/8" diameter through 7/8" diameter
g — ° Intgrngt|onal dee Coqncﬂ, Evaluation Service (ICC-ES), ESR-3958 for concrete. Approved for SUITABLE BASE MATERIALS
QL 5 seismic and wind loading
m
x
|

0 'A3d— LIVM3A £102© SHOHONY T¥OINYHOIW — 3AIND TWIINHOIL
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MATERIAL SPECIFICATIONS a

Anchor Component Component Material I o

Metal Plate ASTM A1011 Carbon Steel or equivalent (plain) i :

Hex Head Bolt ASTM A307 Grade A (zinc plated) a7 L

= b = =

f T <

<

9

.

DDI+ |:S;rt Detail E

INSTALLATION SPECIFICATIONS =

Nominal Anchor Size E

Dimension Notation
3/8" 172" 5/8" 3/4" /3"
Drill Bit Diameter Cloit 7/16" or 1/2" 9/16" or 5/8" 11/16" or 3/4" 13/16" or 7/8" 15/16" or 1"
Overall Length of Metal Plate in. 12 12 12 12 12 .
Approximate Thickness of Metal Plate in. 3/16" 3/16" 3/16" 3/8" 3/8" p 8
Overall Length of Hex Head Bolt in. 8 8 8 8 8 t S
Effective Embedment Depth in. 1-1/2" 1-3/4" 2" 2-1/8" 2-1/16" m %
Nominal Embedment Depth in. 1-3/4" 2" 2-3/8" 2-5/8" 2-5/8" m s
|-
=
Dimension Size: Point Style Drill Range RPM (Max) — g
Self-Drilling Screw 8-18 #2 18 Gage Max 2500 g &
O35
D
INSTALLATION INSTRUCTIONS W S
D
Cut (e.g. drill/punch) a hole Place the threaded bolt of The metal plate of the Q_E
in the steel deck to the the insert through the hole L insert must be on the top = ==
hole size required by the b in the steel deck. of the deck flutes. The =

threaded bolt of the insert. ‘ = metal plate can (optionally) 3=

{ be secured to the deck —

using the pre-assembled n

size drilling screws. n

REFERENCE DATA (ASD)

Ultimate and Allowable Load Capacities for DDI+ (Deck Insert) Installed in the Soffit of
Sand-lightweight or Normal Weight Concrete over Metal Deck Floor and Roof Assemblies'?**

Normal-weight or Sand-lightweight concrete, f'c > 3,000 psi
Nominal Min. Min. Min. 3-7/8 or 4-1/2 Wide Deck
Nominal EI'J‘;%"' ‘%‘l’,'l‘,‘l’.’lf“; msert | End Installed Over Upper Flute Installed Over Flute Incline Installed Over Lower Flute
Diameter | huon | Thickness | SPacing | Distance = o ; ;
(in) in) (in.) (in.) Ultimate Load | Allowable Load | Ultimate Load | Allowable Load | Ultimate Load | Allowable Load
Tension | Shear | Tension | Shear |Tension| Shear |Tension| Shear |Tension| Shear |Tension| Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. o
3/8 1-3/4 2 4-1/2 9 3,420 | 1,985 | 1,140 | 660 | 5,230 | 1,985 | 1,745 | 660 | 5230 | 2,610 | 1,745 | 870 EC‘J
1/2 2 2-1/2 5-1/4 10-1/2 | 4,310 | 4,205 | 1,435 | 1,400 | 6,235 | 4,205 | 2,080 | 1,400 | 6,235 | 5,155 | 2,080 | 1,720 =
5/8 2-3/8 3-1/4 6 12 5,265 | 6,450 | 1,755 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275 E
3/4 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275 %
7/8 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275 S
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0 §
2. Nominal embedment depth is measured from the bottom of the insert plate to the top of the insert bolt head. %
3. Insert spacing and end distances are measured from the centerline of the insert bolt head. %
4. Shear loads may be applied in any direction. For inserts installed over the upper flute, if the shear load is parallel to the flute the tabulated allowable load values may be increased by 20 2
percent (multiplied by 1.2) i

www.DEWALT.com 31
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STRENGTH DESIGN (SD) ENGINEERED BY POWers

g STRENGTH DESIGN (SD)
m =
(o] CODE LISTED Q
- DDI+ Insert Installation Information and Supplemental Information' ICC-ES ESR-3958 ] Qs
; Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch
) . in. 0.375 0.500 0.625
a Nominal bolt diameter a mm) 95 (12.7) (15.9)
) in 8 8 8
E Overall length of insert bolt Lhot (mm) (203) (203) (203)
> Drill bit diameter Coit in. 716 0r1/2 9/16 or 5/8 11/16 or 3/4
. . in.? 12 12 12
% Nominal overall length of insert plate Lprate (mm?) (305) (305) (305)
. . . in.? 1-1/4 1-1/4 1-1/4
g Nominal width of insert plate Woiste ) @) @2 @)
. . . in. 3/16 3/16 3/16
’ Approximate thickness of insert plate Tpiate mm) @8 48 4.8
(7] in.
Over upper flute Pinom (upperflute) (mm) 1-3/4 2 2-.3/8
Minimum nominal o , in. (49) (1) (60)

; embedment depth Over flute incline Nnom (upperincline) (mm)

0 in, 4-3/4 5 5-3/8

8 u Over lower flute Pinom (owerfiute) mm) (120) (127) (137)

oS -

] : Over upper flute het upperfiute (r#n) 150 175 500

3 2 Minimum effective in (38) (45) (1)

(%) incli . .

c:D- u embedment depth Over flute incline hef(uppennchne) (mm)

=~ in. 4.50 4.75 5.00

é m Over lower flute Pt (towerfiute) mm) (114 (121) (127)

D n ﬂ hmin (Ul in'

o x N Over upper flute (upperfiute) mm) 5 21/ 31/

= Minimum concrete in (51) (64) 83)

c? — member thickness Over flute incline Amin (perinciine) mm)

Q z (topping thickness)

25 ) in. 2 2-1/2 3-1/4
m Over lower flute Pmin lowerfiute) (mm) (51 ) (64) (83)
% Over upper flute Cmin,deck (upperflute) (r;?m)

- Minimum flute edge in A WA A
[ - distance (insert b0|t) Over flute incline Cmin,deck (upperincline) (mm)
Over lower flute Crmin deck (iowerfute) (rir?rﬁ) See Figure 3C See Figure 3C See Figure 3C
Qver upper flute Smin (upperfiute) in.
I S W e
spacing distance - o in.
(b0|t Spacing, Over flute incline Smin (upperincline) (mm)
center-to-center) in. 13172 14-1/4 15
Over lower flute Smin (lowerflute) (mm) (343) (362) (381)
! in.
Over upper flute Cin (upperflute) (mm)
Minimum deck end L ) in. Specified cover requirements for reinforcement in accordance with
distance Over flute incline Crin upperincne (mm) ACl 318-1417.7.2 or ACI 318-11 7.7, as applicable.
Over lower flute Crmin (lowerflute) (rl?r'n)
_ : . . in.? 0.078 0.142 0.226
g Effective tensile stress area (insert bolt) Ase (mm?) (50) @) (146)
S ! in.? 017 0.28 0.45
g Insert head net bearing area Abrg (M) (110) (181) (290)
m - ” ' psi 60,000
r‘gn Minimum specified ultimate strength futa (N/mme (400)
z i e psi 36,000
= Minimum specified yield strength fra (N/mm? (248)
fé) For SI: 1 inch = 25.4 mm, 1 ft-Ib = 1.356 N-m
§ 1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable,
é 2. For installation detail for inserts in concrete-filled steel deck assemblies, see Figures A, B and C (i.e. over upper flute, over flute incline, over lower flute).
z
o
s
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ENGINEERED BY POWer's STRENGTH DESIGN (SD)

)
CODE LISTED ~€'| g
. . ICC-ESESR-3958 | QLY
DDI+ Insert Design Information'23*%° o
Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch =
. . in 0.375 0.500 0.625 o4
Insert 0.D. (nominal bolt diameter) a mm) 95 (12.7) (15.9) z
. in? 017 0.28 0.45
Insert head net bearing area Abrg (mm?) (110) (181) (290) :
. ' in2 0.078 0.142 0.226
Effective tensile stress area Ase (mm?) (50) @) (146) s
Over upper flute het (Upperflute in. -
PP o (upperlute) (mm) 150 175 2.00 =
. - - in. (38) (45) (51)
Effective embedment depth Over flute incline her (fluteincling) mm) <
in. 450 475 5 -
Over lower flute her (lowerflute) mm) (114 (121) (127) (%]
‘, . - _ in. 2.00 2.50 3.25 il
Minimum concrete member thickness (topping thickness over upper flute) Pimin mm) 51) 64) ®3) E
. . . ! in. See Installation Information Table and Figures A, B
Minimum spacing and edge distance Smin, Cmin mm) and C
Effectiveness factor for cracked concrete ke . 24
(Sh (10) x
Modification factor for tension strength in uncracked concrete Yen - 1.25 p é
Nominal tension strength of single insert as Nea ot b m =
According to governed by steel strength ' (kN) 4,650 8,520 13,560 Iu B
Figures A, Bor C Nominal tension strength of single insert as Nes Ib (20.7) (37.9) (60.3) (77 =
governed by steel strength, seismic sanserteq (kN) z S5
-
Nominal steel shear strength of single insert Vsa,insert deck b 2,280 4,260 R
According to Figure A in the soffit of concrete on steel deck (upperflute) (kN) (10.1) (18.9) 7,245 )
(over upper flute) Nominal steel shear strength of single insert | Vsajnsertdeokeq Ib 1,825 3,410 (32.2) k <
in the soffit of concrete on steel deck, seismic |  (upperflute) (kN) 8.1) (15.2) 0 8
Nominal steel shear strength of single insert Vsajinsert deck Ib 1,310 3,410 m “%
According to Figure B in the soffit of concrete on steel deck (fluteincline) (kN) (5.8) (15.2) 5,240 n )
(over flute incline) Nominal steel shear strength of single insert | Vsainsertceckeq Ib 1,045 2,860 (23.9) N =
in the soffit of concrete on steel deck, seismic | (fluteincline) (kN) 4.6) (12.7) s
=
Nominal steel shear strength of single insert Vsainsert deck Ib 2,280 4,260 =
According to Figure C in the soffit of concrete on steel deck (lowerflute) (kN) (10.1) (18.9) 5735 —
(over lower flute) Nominal steel shear strength of single insert | Vsainsertceckeq b 2,015 3,410 (25.5) Q
in the soffit of concrete on steel deck, seismic (lowerflute) (kN) 9.0) (15.2) n
For SI: 1 inch = 25.4 mm, 1 pound = 4.45 N, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.
1. Concrete must have a compressive strength f ‘c of 3,000 psi (20.7 MPa) minimum.
2. Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, for cast-in headed anchors. Concrete
breakout strength must also be in accordance with the Idealization of Concrete Filled Steel Decks Figure.
3. Strength reduction factors for the inserts shall be taken from ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, for cast-in headed anchors. Strength reduction factors for load )
combinations in accordance with ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, governed by steel strength of the insert shall be taken as 0.75 for tension and 0.65 for shear; values
correspond to ductile steel elements. The value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, are used in
accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢) must be determined in
accordance with ACl 318-11 D.4.4.
4. Insert 0.D. is the nominal bolt diameter of the insert.
5. Minimum spacing distance between anchors and minimum edge distances for cast-in headed DDI+ inserts shall be in accordance with the Installation Information Table, Design Information
Table, Figures A, B and C and noted provisions.
6. Shear loads for concrete inserts in concrete-filled steel deck assemblies may be applied in any direction (i.e. over upper flute, over flute incline, over lower flute).

¢ A »
¢ 'neo » < A »
P A )
« e > ¢ A d

|dealization of Steel Deck Profile (over lower flute) |dealization of Steel Deck Profile (over upper flute or over flute incling)
Idealization of Concrete Filled Steel Decks for Determination of Concrete Breakout Strength in Accordance with ACI 318

TECHNICAL GUIDE — MECHANICAL ANCHORS ©2017 DEWALT —REV.C
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Tension and Shear Design Strengths for DDI+ Inserts Installed in Uncracked
Lightweight Goncrete Filled Steel Deck Floor and Roof Assemblies'>**>¢

451%%

Minimum Concrete Compressive Strength

. o Embed f'c = 3,000 psi
nsert 0.D. 'mbed.
Upper Flute Flute Incline Lower Flute
N iameteny P (Figure ) (Figure B) (Figure 0)
(in.) (in.)
n n n n n n
Tension Sﬂar Tension Shear Te?s'inn s(e:ar
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 1-3/4 1,795
12 1-3/4 2,265
5/8 1-3/4 2,765

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strengths for DDI+ Inserts Installed in Cracked
Lightweight Concrete Filled Steel Deck Floor and Roof Assemblies'?**%¢

Minimum Concrete Compressive Strength

S Embed f'c = 3,000 psi
n .D. ‘mbed.
i U Flut Flute Incli L Flut
O ametor) Phot (Figure A) (Figure B) (Figure €)
(in.) (in.)
n n n n n n
Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 13/4 1,435
172 13/4 1,810
5/8 13/4 2,210

[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

1- Tabular values are provided for illustration and are applicable for single anchors installed in sand-lightweight concrete with minimum member thickness (topping
thickness), ha = hmin, and with the following conditions:
- For Upper Flute and Flute Incline: car is greater than or equal to the critical edge distance, Cac
- For Lower Flute: ca1 is equal to the minimum lower flute edge distance

2- Calculations were performed following methodology in ACI 318-14 Chapter 17. The load level corresponding to the controlling failure mode listed (e.g. For Tension:
steel strength, concrete breakout strength, or pullout strength; For Shear: steel strength). Furthermore, the capacities for concrete breakout strength in tension
are calculated using the effective embedment values, her, for the selected anchors as noted in the design information table. Please also reference the installation

specifications for additional information.

3- Strength reduction factors (@) for the inserts are based on ACl 318-14 17.3.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for load
combinations in accordance with ACI 318-14 Section 5.3 governed by steel strength of the insert are taken as 0.75 for tension and 0.65 for shear; values correspond
to ductile steel elements.

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.
5- For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACl 318-14 Chapter 17 and
information contained in this product supplement. For other design conditions including seismic considerations please see ACI 318-14 Chapter 17.

318
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Figure A Figure B a
DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Upper Flute)'** Steel Deck Floor and Roof Assemblies (Over Flute Incline)'** o
SAND-LIGHTWEIGHT CONCRETE OR SAND-LIGHTWEIGHT CONCRETE OR ( © ]
NORMAL WEIGHT CONCRETE OVER STEEL DECK NORMAL WEIGHT CONCRETE OVER STEEL DECK z
(MIN. 3,000 PSI) (MIN. 3,000 PSI)
— See Design Information See Design Information — <
Topping ., Topping S0 0
Sootosn [ oo o > (_)
Information) \? v Information) | ., z
et L I s
Min. Min. (Typ)
(Typ) Lower Flute (Ridge)
L— Lower Flute
No. 20 Gage Steel Deck Min. (Ridge)
Figure C

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Lower Flute)'2°

1. Installations require a minimum concrete member topping thickness from the top of the upper
flute as given in the Design Information Table.

SAND-LIGHTWEIGHT CONCRETE OR 2. Inserts may be placed on the upper flute of the steel deck assembly; they may be installed
NORMAL WEIGHT CONCRETE OVER STEEL DECK anywhere across upper flute as follows:
(MIN. 3,000 PSI) (Figure A) - Placed over the upper flute with threaded bolt installed through the upper flute or;
See Design Infun?atiqn — _ _ . (Figure B) - Placed over the upper flute spanning the lower flute with threaded bolt installed

through the inclined section or;
(Figure C) - Placed over the upper flute spanning the lower flute with threaded bolt installed
through the lower flute.

3. Inserts over the upper flute with threaded bolt installed through the upper flute may be placed
in any location and orientation that meets the minimum deck end distance requirements (see
Design Information Table). The minimum deck end distance is measured from deck end to the
centerling of the insert bolt.

4. Inserts over the upper flute spanning the lower flute with threaded bolt installed through the
inclined section may be placed in any location and orientation that meets the minimum deck
end distance requirements (see Design Information Table). The minimum deck end distance is

|

Topping
Thickness

(See Design
Information)

Threaded Insert for Metal Deck

DDI+" (DECK INSERT)

. . R Upper Flute
vita vl 30 (Valley) measured from deck end to the centerline of the insert bolt.
L Lower Fiute 5. Inserts over the upper flute spanning the lower flute with threaded bolt installed through
(Ridge) No. 20 Gage the lower flute may be placed in any location that mests the minimum deck end distance
37/6" Steel Deck Min. and minimum lower flute edge distance requirements. The minimum deck end distance is
Min. (Typ) y% measured from deck end to the centerline of the insert bolt. For lower flute widths of 3-7/8-
inch, a maximum 1-inch centerline bolt offset in either direction from the center of the flute. :
The offset distance may be increased for flute widths greater than those shown provided the
minimum lower flute edge distance of 15/16 -inch is also satisfied.
ORDERING INFORMATION
DDI+ (Deck Insert)
Cat. No. Anchor Size Rod/Anchor Dia. Drill Diameter Box Qty. lr[
PFM2511100 3/8" Metal Deck Insert 3/8" 7/16" or 1/2" 20 . .
PFM2511110 1/2" Metal Deck Insert 172" 9/16" or 5/8" 20 o
PFM2511120 5/8" Metal Deck Insert 5/8" 11/16" or 3/4" 20 e
PFM2511130 3/4" Metal Deck Insert 3/4" 13/16" or 7/8" 12 .:‘
PFM2511140 7/8" Metal Deck Insert 7/8" 15/16" or 1" 12 %:
Rod Coupling Nuts - Zinc o
Cat. No. Description Rod/ANchor | yex piameter | Box Qty. | Gin. Gty. g
. =
030007 3/8"-16 x 1/2" x 1-1/8" 3/8" 1/2" 100 1000 §
030009 1/2"-13 x 5/8" x 1-1/4" 172" 5/8" 50 500 %
030010 5/8"-13 x 13/16" x 2-1/8" 5/8" 13/16" 25 250 \ =
030011 3/4"-13 x 1" x 2-1/4" 3/4" 1" 25 250 %
030012 7/8"-13 x 1-1/4" x 2-1/2" 7/8" 1-1/4" 10 100 5
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0 Building and Residential Code Complaint Product Solutions*
8 Product Picture Product Code Compliant Listing Reference
m m AC200+™ ICC-ES ESR-4027 Page 29
(o]
g [l .u‘u:g_f:}. Pure110+° ICC-ES ESR-3298 Page 43
.- AC100+ Gold® ICC-ES ESR-2582 & ESR-3200 Page 68
-
; PE1000+° ICC-ES ESR-2583 Page 91
=]
Pure50+® ICC-ES ESR-3576 Page 110
-‘I';?E Atomic+ Undercut® ICC-ES ESR-3067 Page 143
1 BT e Power-Stud®+ SD1 ICC-ES ESR-2818 & ESR-2966 Page 154
{ 1' B LT e Power-Stud®+ SD2 ICC-ES ESR-2502 Page 168
e F—— Power-Stud®+ SD4/SD6 |CC-ES ESR-2502 Page 178
p—— e | Power-Bolte+ ICC-ES ESR-3260 Page 202
- Screw-Bolt+™ ICC-ES ESR-3889 Page 227
o o Snake+® ICC-ES ESR-2272 Page 254
M Hangermate®+ ICC-ES ESR-3889 Page 280
--gd Mini-Undercut+™ ICC-ES ESR-3912 Page 291
a Wood-Knocker® II+ |CC-ES ESR-3657 Page 297
[ S Bang-It>+ ICC-ES ESR-3657 Page 305
w— DDI+™ ICC-ES ESR-3958 Page 314
ICC-ES ESR-3068, ESR-3196
Tapper+© ICC-ES ESR-3042, ESR-3213 www. DEWALT.com
Wedge-Bolt+ ICC-ES ESR-2526 www.DEWALT.com
Vertigo®+ ICC-ES ESR-2526 www.DeWALT.com
3 Woodworm-+" ICC-ES ESR-3164 www.DeWALT.com

Trak-It® C4 and C5 Pins

ICC-ES ESR-3275

www.DEWALT.com

Trak-It® Pins

ICC-ES ESR-2036

www.DEWALT.com

Power-actuated Fasteners

ICC-ES ESR-2024

www.DEWALT.com

-af Gh

*Evaluated by ICC-ES for Code Compliance with the 2015, 2012 and 2009 International Building Codes (IBC) and International Residential Codes (IRC)

TriggerFoam™ Pro ICC-ES ESR-3263 www.DeWALT.com
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