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EVALUATION SUBJECT:

SIMPSON STRONG-TIE® SET-XP® EPOXY ADHESIVE
ANCHORS FOR CRACKED AND UNCRACKED
CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:

W 2015, 2012, 2009 and 2006 International Building
Code® (IBC)

B 2015, 2012, 2009 and—2006—International Residential
Code® (IRC)

Property evaluated:
Structural
2.0 USES

The Simpson Strong-Tie® SET-XP® Epoxy Adhesive
Anchors are used to resist static, wind and earthquake
(Seismic Design Categories A through F) tension and
shear loads in cracked and uncracked normal-weight
concrete having a specified compressive strength, f', of
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

The anchor complies with anchors as described in
Section 1901.3 of the 2015 IBC, Section 1909 of the 2012
IBC and is an alternative to anchors described in Section
1908 of the 2012 IBC, and Sections 1911 and 1912 of the
2009 and 2006 IBC. The anchors may also be used where
an engineering design is submitted in accordance with
Section R301.1.3 of the IRC.

3.0 DESCRIPTION
3.1 General:

The SET-XP Epoxy Adhesive Anchor System is comprised
of the following components:

e SET-XP epoxy adhesive packaged in cartridges
¢ Adhesive mixing and dispensing equipment
e Equipment for hole cleaning and adhesive injection

SET-XP epoxy adhesive is used with continuously
threaded steel rods or deformed steel reinforcing bars. The
manufacturer’s printed installation instructions (MPII) are
included with each adhesive unit package as shown in
Figure 1 of this report.

3.2 Materials:

3.2.1 SET-XP Epoxy Adhesive: SET-XP epoxy adhesive
is an injectable, two-component, 100 percent solids,
epoxy-based adhesive mixed as a 1-to-1 volume ratio of
hardener-to-resin. SET-XP is available in 8.5-ounce
(251 mL), 22-ounce (650 mL), and 56-ounce (1656 mL)
cartridges. The two components combine and react when
dispensed through a static mixing nozzle attached to the
cartridge. The shelf life of SET-XP in unopened cartridges
is two years from the date of manufacture when stored at
temperatures between 45°F and 90°F (7°C and 32°C) in
accordance with the MPII.

3.2.2 Dispensing Equipment: SET-XP epoxy adhesive
must be dispensed using Simpson Strong-Tie manual
dispensing tools, battery-powered dispensing tools or
pneumatic dispensing tools as listed in Tables 7 and 8 of
this report.

3.2.3 Hole Cleaning Equipment:

3.2.3.1 Standard Equipment: Hole cleaning equipment
consists of hole-cleaning brushes and air nozzles. Brushes
must be Simpson Strong-Tie hole cleaning brushes,
identified by Simpson Strong-Tie catalog number series
ETB. See Tables 7 and 8 in this report, and the installation
instructions shown in Figure 1, for additional information.
Air nozzles must be equipped with an extension capable of
reaching the bottom of the drilled hole.

3.2.3.2 Vacuum Dust Extraction System with
Bosch®/Simpson Strong-Tie DXS Hollow Carbide Drill
Bits: For threaded steel rods (diameter 'y through
diameter 11/4") and steel reinforcing bars (size #4 through
size #10) described in Section 3.2.4 of this report, the
Bosch/Simpson Strong-Tie DXS hollow carbide drill bits
with carbide drilling head conforming to ANSI B212.15
must be used. The vacuum dust extraction system must
also include a vacuum equipped with an automatic filter
cleaning system that has a minimum airflow rating of
129 cfm. The rotary hammer drill to be used with the
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vacuum dust extraction system is limited to having a
maximum no-load speed of 760 rpm. The vacuum dust
extraction system removes the drilling dust during the
drilling operation, eliminating the need for additional hole
cleaning.

3.2.4 Anchor Materials:

3.241 Threaded Steel Rods: Threaded anchor rods,
having diameters from % inch to 1'/4 inch (9.5 mm to
31.7 mm), must be carbon steel conforming to ASTM
F1554, Grade 36, or ASTM A193, Grade B7; or stainless
steel conforming to ASTM A193, Grade B6, B8, or B8M.
Table 2 in this report provides additional details. Threaded
bars must be clean, straight and free of indentations or
other defects along their lengths.

3.2.4.2 Steel Reinforcing Bars: Steel reinforcing bars
are deformed reinforcing bars (rebar), having sizes from
No. 3 to No. 8, and No. 10, must conform to ASTM A615
Grade 60. Table 3 in this report provides additional details.
The embedded portions of reinforcing bars must be
straight, and free of mill scale, rust, mud, oil, and other
coatings that may impair the bond with adhesive.
Reinforcing bars must not be bent after installation except
as set forth in ACI 318-14 Section 26.6.3.1 (b) or ACI
318-11 Section 7.3.2, as applicable, with the additional
condition that the bars must be bent cold, and heating of
reinforcing bars to facilitate field bending is not permitted.

3.2.4.3 Ductility: In accordance with ACI 318-14 2.3 or
ACI 318-11 D.1, as applicable, in order for a steel element
to be considered ductile, the tested elongation must be at
least 14 percent and reduction of area must be at least
30 percent. Steel elements with a tested elongation of
less than 14 percent or a reduction of area less than
30 percent, or both, are considered brittle. Where values
are nonconforming or unstated, the steel must be
considered brittle.

3.2.5 Concrete: Normal-weight concrete must comply
with Sections 1903 and 1905 of the IBC. The specified
compressive strength of the concrete must be from
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

4.1.1 General: The design strength of anchors under the
2015 IBC, as well as the 2015 IRC must be determined in
accordance with ACI 318-14 and this report. The design
strength of anchors under the 2012, 2009 and 2006 IBC,

factors, ¢, described in ACI 318-11 D.4.4 must be used for
load combinations calculated in accordance with ACI 318-
11 Appendix C.

4.1.2 Static Steel Strength in Tension: The nominal
steel strength of a single anchor in tension, Ns,, in
accordance with ACl 318-14 17.4.1.2 or ACI 318-11
D.5.1.2, as applicable, and the associated strength
reduction factors, ¢, in accordance with ACI 318-14 17.3.3
or ACI 318-11 D.4.3, as applicable, are provided in Tables
2 and 3 of this report for the anchor element types included
in this report.

4.1.3 Static Concrete Breakout Strength in Tension:
The nominal static concrete breakout strength of a single
anchor or group of anchors in tension, Ng, or Nesg, must be
calculated in accordance with ACI 318-14 17.4.2 or ACI
318-11 D.5.2, as applicable, with the following addition:

The basic concrete breakout strength of a single anchor
in tension, N, must be calculated in accordance with ACI
318-14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable,
using the values of k¢ o and keuncr, @s described in Table 4
of this report. Where analysis indicates no cracking in
accordance with ACI 318-14 17.4.2.6 or ACl 318-11
D.5.2.6, as applicable, N, must be calculated using Kcuncr
and Y.y = 1.0. For anchors in lightweight concrete see
ACI 318-14 17.2.6 or ACI 318-11 D.3.6, as applicable. The
value of f; used for calculation must be limited to 8,000 psi
(55.1 MPa) maximum for uncracked concrete in
accordance with ACI 318-14 17.2.7 or ACI 318-11 D.3.7,
as applicable. The value of f; used for calculation must be
limited to 2,500 psi (17.2 MPa) maximum for cracked
concrete regardless of in-situ concrete strength.

Additional information for the determination of nominal
bond strength in tension is given in Section 4.1.4 of this
report.

4.1.4 Static Bond Strength in Tension: The nominal
static bond strength of a single adhesive anchor or group
of adhesive anchors in tension, N, or N, must be
calculated in accordance with ACI 318-14 17.4.5 or ACI
318-11 D.5.5, as applicable. Bond strength values are a
function of the concrete condition (cracked or uncracked),
the concrete temperature range, the installation conditions
(dry or water saturated concrete), and the special
inspection level provided. Strength reduction factors, ¢,
listed below and in Tables 5A and 5B are utilized for
anchors installed in dry or saturated concrete in
accordance with the level of inspection provided (periodic
or continuous), as applicable.

* as well as the 2012, 2009 and—2006—1RGC must be

determined in accordance with ACI 318-11 and this report.

A design example according to the 2012 IBC based on
ACI 318-11 is given in Figure 2 of this report.

Design parameters are based on ACI 318-14 for use with
the 2015 IBC, and ACI 318-11 for use with the 2012, 2009
and 2006 IBC unless noted otherwise in Section 4.1.1
through 4.1.11 of this report.

The strength design of anchors must comply with ACI
318-14 17.3.1 or ACI 318-11 D.4.1, as applicable, except
as required in ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as
applicable.

Design parameters are provided in Tables 2, 3, 4, 5A,
and 5B of this report. Strength reduction factors, ¢, as
given in ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as
applicable, and noted in Tables 2, 3, 4, 5A, and 5B of this
report, must be used for load combinations calculated in
accordance with Section 1605.2 of the IBC or ACI 318-14
5.3 or ACI 318-11 9.2, as applicable. Strength reductions

SPECIAL PERMISSIBLE BOND ASSOCIATED
INSPECTION | INSTALLATION | STRENGTH | STRENGTH
LEVEL CONDITION REDUCTION
FACTOR
Continuous Dry concrete Tk Dary,ci
Continuous | Water-saturated Ty Psat ci
Periodic Dry concrete Ty Doy pi
Periodic Water-saturated T Psat pi

7t in the table above refers to 7y . OF Tt yncr-

4.1.5 Static Steel Strength in Shear: The nominal static
steel strength of a single anchor in shear as governed by
the steel, Vs,, in accordance with ACI 318-14 17.5.1.2 or
ACI 318-11 D.6.1.2, as applicable, and strength reduction
factors, ¢, in accordance with ACI 318-14 17.3.3 or ACI
318-11 D.4.3, as applicable, are given in Tables 2 and 3 of
this report for the anchor element types included in this
report.
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4.1.6 Static Concrete Breakout Strength in Shear: The
nominal static concrete breakout strength of a single
anchor or group of anchors in shear, V¢, or Vepg, must be
calculated in accordance with ACI 318-14 17.5.2 or ACI
318-11 D.6.2, as applicable, based on information given in
Table 4. The basic concrete breakout strength of a single
anchor in shear, V,, must be calculated in accordance with
ACI 318-14 17.5.2.2 or ACI 318-11 D.6.2.2, as applicable,
using the values of d as described in Table 4 of this report
for the corresponding anchor steel in lieu of d; (2015, 2012
and 2009 IBC) and d, (2006 IBC). In addition, her must be
substituted for £.. In no case shall £; exceed 8d. The value
of fc must be limited to 8,000 psi (55.1 MPa), in
accordance with ACI 318-14 17.2.7 or ACI 318-11 D.3.7,
as applicable.

4.1.7 Static Concrete Pryout Strength in Shear: The
nominal static pryout strength of a single anchor or group
of anchors in shear, V¢ or Vi shall be calculated in
accordance with ACIl 318-14 17.5.3 or ACI 318-11 D.6.3,
as applicable.

4.1.8 Interaction of Tensile and Shear Forces: For
designs that include combined tension and shear, the
interaction of tension and shear loads must be calculated
in accordance with ACI 318-14 17.6 or ACI 318-11 D.7, as
applicable.

4.1.9 Minimum Member Thickness, hmin, Anchor
Spacing, sSmin, and Edge Distance, cmin: In lieu of ACI
318-14 17.7.1 and 17.7.3 or ACI 318-11 D.8.1 and D.8.3,
as applicable, values of smin and cmin provided in Table 1 of
this report must be observed for anchor design and
installation. The minimum member thicknesses, hmin,
described in Table 1 of this report, must be observed for
anchor design and installation. For adhesive anchors that
will remain untorqued, ACI 318-14 17.7.4 or ACl 318-11
D.8.4, as applicable, applies.

4.1.10 Critical Edge Distance cic and @Wcna: The
modification factor @epnas, must be determined in
accordance with ACl 318-14 17.4.55 or ACI 318-11
D.5.5.5, as applicable, except as noted below:

For all cases where cna/€ac<1.0, Wepna determined from
ACI 318-14 Eq. 17.4.5.5b or ACI 318-11 Eq. D-27, as
applicable, need not be taken less than cna/cac. For all
other cases, Wep,na shall be taken as 1.0.

The critical edge distance, ca,, must be calculated
according to Eq. 17.4.5.5¢c for ACI 318-14 or Eq. D-27a for
ACI 318-11, in lieu of ACI 318-14 17.7.6 or ACI 318-11
D.8.6, as applicable.

Cac=her (Tﬁéﬂgr)o.‘l ' [31 -0.7 hief:l

(Eq. 17.4.5.5c for ACI 318-14 or Eq. D-27a for ACI 318-
11)

where

[hi] need not be taken as larger than 2.4; and
ef-

wuner = the characteristic bond strength stated in the

tables of this report whereby 7 uner Nneed not be taken as
larger than:

kuncr heffc!

mdg

Eq. (4-1)

Tkuncr =

4.1.11 Design Strength in Seismic Design Categories
C, D, E and F: In structures assigned to Seismic Design
Category C, D, E or F under the IBC or IRC, anchors must
be designed in accordance with ACI 318-14 17.2.3 or ACI
318-11 D.3.3, as applicable, except as described below.

Modifications to ACI 318-14 17.2.3 shall be applied under
Section 1905.1.8 of the 2015 IBC. For the 2012 IBC,
Section 1905.1.9 shall be omitted. The nominal steel shear
strength, Vsa, must be adjusted by av seis @s given in Tables
2 and 3 of this report for the anchor element types included
in this report. The nominal bond strength k- in Table 5A
must be adjusted by anseis. For Table 5B, no adjustment to
the bond strength t« is required.

As an exception to ACI 318-11 D.3.3.4.2: Anchors
designed to resist wall out-of-plane forces with design
strengths equal to or greater than the force determined in
accordance with ASCE 7 Equation 12.11-1 or 12.14-10
shall be deemed to satisfy ACI 318-11 D.3.3.4.3(d).

Under ACI 318-11 D.3.3.4.3(d), in lieu of requiring the
anchor design tensile strength to satisfy the tensile
strength requirements of ACI 318-11 D.4.1.1, the anchor
design tensile strength shall be calculated from ACI 318-11
D.3.3.4.4.

The following exceptions apply to ACI 318-11 D.3.3.5.2:

1. For the calculation of the in-plane shear strength of
anchor bolts attaching wood sill plates of bearing or non-
bearing walls of light-frame wood structures to foundations
or foundation stem walls, the in-plane shear strength in
accordance with ACI 318-11 D.6.2 and D.6.3 need not be
computed and ACI 318-11 D.3.3.5.3 need not apply
provided all of the following are satisfied:

1.1. The allowable in-plane shear strength of the anchor
is determined in accordance with AF&PA NDS Table
11E for lateral design values parallel to grain.

1.2. The maximum anchor nominal diameter is 5/8 inch
(16 mm).

1.3. Anchor bolts are embedded into concrete a
minimum of 7 inches (178 mm).

1.4. Anchor bolts are located a minimum of 1% inches
(45 mm) from the edge of the concrete parallel to the
length of the wood sill plate.

1.5. Anchor bolts are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the wood sill plate.

1.6. The sill plate is 2-inch or 3-inch nominal thickness.

2. For the calculation of the in-plane shear strength of
anchor bolts attaching cold-formed steel track of bearing or
non-bearing walls of light-frame construction to foundations
or foundation stem walls, the in-plane shear strength in
accordance with ACI 318-11 D.6.2 and D.6.3 need not be
computed and ACI 318-11 D.3.3.5.3 need not apply
provided all of the following are satisfied:

2.1. The maximum anchor nominal diameter is /g inch
(16 mm).

2.2. Anchors are embedded into concrete a minimum of
7 inches (178 mm).

2.3. Anchors are located a minimum of 1%, inches
(45 mm) from the edge of the concrete parallel to the
length of the track.

2.4. Anchors are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the track.

2.5. The track is 33 to 68 mil designation thickness.
Allowable in-plane shear strength of exempt anchors,
parallel to the edge of concrete shall be permitted to be
determined in accordance with AISI S100 Section
E3.3.1.
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3. In light-frame construction, bearing or nonbearing
walls, shear strength of concrete anchors less than or
equal to 1 inch [25 mm] in diameter attaching a sill plate or
track to foundation or foundation stem wall need not satisfy
ACI 318-11 D.3.3.5.3(a) through (c) when the design
strength of the anchors is determined in accordance with
ACI 318-11 D.6.2.1(c).

4.2 Allowable Stress Design (ASD):

421 General: For anchors designed using load
combinations in accordance with IBC Section 1605.3
(Allowable Stress Design), allowable loads shall be
established using Eq. (4-2) or Eq. (4-3):

Taowableasp = ¢Np/a
and

Valowabieasp =  ¢Vn/a
where:

Eq. (4-2)

Eq. (4-3)

Tanowavieasp = Allowable tension load (Ibf or kN)
Vaiowabieasp = Allowable shear load (Ibf or kN)

¢Np = The lowest design strength of an anchor
or anchor group in tension as
determined in accordance with ACI
318-14 Chapter 17 and 2015 IBC
Section 1905.1.8, ACI 318-11 Appendix
D, ACI 318-08 Appendix D and 2009
IBC Sections 1908.1.9 and 1908.1.10,
ACI 318-05 Appendix D and 2006 IBC
Section 1908.1.16, and Section 4.1 of
this report, as applicable.

Vi = The lowest design strength of an anchor
or anchor group in shear as determined
in accordance with ACI 318-14 Chapter
17 and 2015 IBC Section 1905.1.8, ACI
318-11 Appendix D, ACI 318-08
Appendix D and 2009 IBC Sections
1908.1.9 and 1908.1.10, ACI 318-05
Appendix D and 2006 IBC Section
1908.1.16, and Section 4.1 of this
report, as applicable.

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

Table 6 provides an illustration of calculated Allowable
Stress Design (ASD) values for each anchor diameter at
minimum embedment depth.

The requirements for member thickness, edge distance

and spacing, described in Table 1 of this report, must
apply.
4.2.2 Interaction of Tensile and Shear Forces: In lieu of
ACI| 318-14 17.6.1,17.6.2, and 17.6.3 or ACI 318-11 D.7.1,
D.7.2 and D.7.3, as applicable, interaction of tension and
shear loads must be calculated as follows:

If Tapplied < 0.2 Tanowanie,asp, then the full allowable strength
in shear, Vallowable,ASD, shall be permitted.

If Vapplieds < 0.2 Vanowabie,asp, then the full allowable
strength in tension, Taowabie,asp, Must be permitted.

For all other cases:

T appli Vaooli
applied + applied < 1 ] 2
Tallowable, ASD ~ Vallowable, ASD

Eq. (4-4)

4.3 Installation:

Installation parameters are provided in Table 1, 7, 8, 9 and
in Figure 1. Installation must be in accordance with ACI
318-14 17.8.1 and 17.8.2 or ACI 318-11 D.9.1 and D.9.2,
as applicable. Anchor locations must comply with this
report and the plans and specifications approved by the
building official. Installation of the SET-XP Epoxy Adhesive
Anchor System must conform to the manufacturer's printed
installation instructions included in each package unit and
as described in Figure 1. The nozzles, brushes, dispensing
tools and adhesive retaining caps listed in Tables 7 and 8,
supplied by the manufacturer, must be used along with the
adhesive cartridges. The adhesive piston plugs and
adhesive tubing are an alternative installation technique for
threaded rods and reinforcing bars listed in Tables 7 and 8.

The anchors may be used for floor (vertically down), wall
(horizontal), and overhead applications.

4.4 Special Inspection:

441 General: Installations may be made under
continuous special inspection or periodic special
inspection, as determined by the registered design
professional. See Section 4.1.4 and Tables 5A and 5B of
this report for special inspection requirements, including
strength reduction factors, ¢, corresponding to the type of
inspection provided.

Continuous special inspection of adhesive anchors
installed in horizontal or upwardly inclined orientations to
resist sustained tension loads shall be performed in
accordance with ACI 318-14 17.8.2.4 or ACI 318 D.9.2.4,
as applicable.

Under the IBC, additional requirements as set forth in
Sections 1705, 1706, or 1707 must be observed, where
applicable.

4.4.2 Continuous Special Inspection: Installations
made under continuous special inspection with an onsite
proof loading program must be performed in accordance
with Section 1705.1.1 and Table 1705.3 of the 2015 and
2012 IBC, 2009 IBC Sections 1704.4 and 1704.15, or 2006
IBC Section 1704.13, whereby continuous special
inspection is defined in IBC Section 1702.1 and this report.
The special inspector must be on the jobsite continuously
during anchor installation to verify anchor type, adhesive
identification and expiration date, anchor dimensions,
concrete type, concrete compressive strength, hole drilling
method, hole dimensions, hole cleaning procedures,
anchor spacing, edge distances, concrete thickness,
anchor embedment, tightening torque and adherence to
the manufacturer’s printed installation instructions.

The proof loading program must be established by the
registered design professional. As a minimum, the
following requirements must be addressed in the proof
loading program:

1.  Frequency of proof loading based on anchor type,
diameter, and embedment;

2.  Proof loads by anchor type, diameter, embedment
and location;

3. Acceptable displacements at proof load;

Remedial action in the event of failure to achieve
proof load or excessive displacement.

Unless otherwise directed by the registered design
professional, proof loads must be applied as confined
tension tests. Proof load levels must not exceed the lesser
of 67 percent of the load corresponding to the nominal
bond strength as calculated from the characteristic bond
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stress for uncracked concrete modified for edge effects
and concrete properties, or 80 percent of the minimum
specified anchor element yield strength (Asen - fya). The
proof load shall be maintained at the required load level for
a minimum of 10 seconds.

4.4.3 Periodic Special Inspection: Periodic special
inspection must be performed where required in
accordance with Section 1705.1.1 and Table 1705.3 of the
2015 and 2012 IBC, Sections 1704.4 and 1704.15 of the
2009 IBC, or Section 1704.13 of the 2006 IBC and this
report. The special inspector must be on the jobsite initially
during anchor installation to verify anchor type, anchor
dimensions, concrete type, concrete compressive strength,
adhesive identification and expiration date, hole
dimensions, hole cleaning procedures, anchor spacing,
edge distances, concrete thickness, anchor embedment,
tightening torque and adherence to the manufacturer’s
printed installation instructions.

The special inspector must verify the initial installations
of each type and size of adhesive anchor by construction
personnel on site. Subsequent installations of the same
anchor type and size by the same construction personnel
is permitted to be performed in the absence of the special
inspector. Any change in the anchor product being
installed or the personnel performing the installation must
require an initial inspection. For ongoing installations over
an extended period, the special inspector must make
regular inspections to confirm correct handling and
installation of the product.

4.5 Compliance with NSF/ANSI Standard 61:

SET-XP Epoxy Adhesive Anchor Systems comply with
requirements of NSF/ANSI Standard 61, as referenced in
Section 605 of the 2006 International Plumbing Code (IPC)
for products used in water distribution systems. SET-XP
Epoxy Adhesive Anchor Systems may have a maximum
exposed surface area to volume ratio of 216 square inches
per 1000 gallons (3785 L) of potable water and/or drinking
water treatment chemicals. The focus of NSF/ANSI
Standard 61 as it pertains to adhesive anchors is to ensure
that the contaminants or impurities imparted from the
adhesive products to the potable water do not exceed
acceptable levels.

5.0 CONDITION OF USE

The Simpson Strong-Tie SET-XP Epoxy Adhesive Anchor
System described in this report complies with or is a
suitable alternative to what is specified in the codes listed
in Section 1.0 of this report, subject to the following
conditions:

5.1 SET-XP epoxy adhesive anchors must be installed
in accordance with the manufacturer's printed
installation instructions as shown in Figure 1 of this
report.

5.2 The anchors must be installed in cracked and
uncracked normal-weight concrete having a specified
compressive strength f; = 2,500 psi to 8,500 psi
(17.2 MPa to 58.6 MPa).

5.3 The values of f; used for calculation purposes must
not exceed 8,000 psi (55.1 MPa) for uncracked
concrete. The value of f: used for -calculation
purposes must not exceed 2500 psi (17.2 MPa) for
tension resistance in cracked concrete.

5.4 Anchors must be installed in concrete base materials
in holes predriled with carbide-tipped drill
bits complying with ANSI B212.15-1994 in

accordance with the instructions provided in
Figure 1 of this report.

5.5 Loads applied to the anchors must be adjusted in
accordance with Section 1605.2 of the IBC for
strength design and in accordance with Section
1605.3 of the IBC for allowable stress design.

5.6 SET-XP epoxy adhesive anchors are recognized for
use to resist short- and long-term loads, including
wind and earthquake loads, subject to the conditions
of this report.

5.7 In structures assigned to Seismic Design Category C,
D, E, or F under the IBC or IRC, anchor strength must
be adjusted in accordance with Section 4.1.11 of this
report

5.8 SET-XP Epoxy Adhesive Anchors are permitted to be
installed in concrete that is cracked or that may be
expected to crack during the service life of the anchor,
subject to the conditions of this report.

5.9 Strength design values shall be established in
accordance with Section 4.1 of this report.

5.10 Allowable design values shall be established in
accordance with Section 4.2 of this report.

5.11 Minimum anchor spacing and edge distance, as well
as minimum member thickness and critical edge
distance, must comply with the values described in
this report.

5.12 Prior to installation, calculations and details
demonstrating compliance with this report must be
submitted to the code official. The calculations and
details must be prepared by a registered design
professional where required by the statutes of the
jurisdiction in which the project is to be constructed.

5.13 Fire-resistive construction: Anchors are not permitted
to support fire-resistive construction. Where not
otherwise prohibited in the code, SET-XP epoxy
adhesive anchors are permitted for installation in
fire-resistive construction provided at least one of the
following conditions is fulfilled:

e Anchors are used to resist wind or seismic forces
only.

e Anchors that support gravity load-bearing
structural elements are within a fire-resistive
envelope or a fire resistive membrane, are
protected by approved fire-resistive materials, or
have been evaluated for resistance to fire exposure
in accordance with recognized standards.

e Anchors are used to support nonstructural
elements.

5.14 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of adhesive
anchors subjected to fatigue or shock loading is
unavailable at this time, the use of these anchors
under such conditions is beyond the scope of this
report.

5.15 Use of zinc-plated carbon steel threaded rods or steel
reinforcing bars is limited to dry, interior locations.

5.16 Hot-dipped galvanized carbon steel threaded rods
with coating weights in accordance with ASTM A153
Class C and D, or stainless steel threaded rods,
are permitted for exterior exposure or damp
environments.


http://www.nsf.org/services/by-industry/water-wastewater/municipal-water-treatment/nsf-ansi-standard-61/
https://codes.iccsafe.org/public/chapter/content/4394/
http://www.astm.org/DATABASE.CART/HISTORICAL/A153A153M-09.htm
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5.17 Steel anchoring materials in contact with preservative-

treated and fire-retardant-treated wood must be
zinc-coated steel or stainless steel. The minimum
coating weights for zinc-coated steel must comply
with ASTM A153.

5.18 For installation of anchors in horizontal or upwardly

inclined orientations the following temperature
restrictions at the time of installation apply: 50°F
minimum temperature for concrete, anchor element
and adhesive, 100°F maximum temperature for
concrete and anchor element and 90°F maximum
temperature for adhesive.

5.19 Special inspection must be provided in accordance

with Section 4.4 of this report. Continuous special
inspection for anchors installed in horizontal or
upwardly inclined orientations to resist sustained
tension loads must be provided in accordance with
Section 4.4 of this report.

5.20 Installation of anchors in horizontal or upwardly

inclined orientations to resist sustained tension loads
shall be performed by personnel certified by an
applicable certification program in accordance with
ACl 318-14 17.8.2.2 or 17.8.2.3, or ACI 318-11
D.9.2.2 or D.9.2.3, as applicable.

5.21 SET-XP epoxy adhesive

is manufactured and
packaged into cartridges by Simpson Strong-Tie
Company Inc., in Addison, lllinois, under a quality-
control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

6.1

6.2

7.0
71

7.2

Data in accordance with the ICC-ES Acceptance
Criteria for Post-installed Adhesive Anchors in
Concrete (AC308), dated January 2016, which
incorporates requirements in ACI 355.4-11.

Data in accordance with NSF/ANSI Standard 61,
Drinking Water Systems Components-Health Effects,
for the SET-XP adhesive.

IDENTIFICATION

SET-XP Epoxy Adhesive is identified in the field by
labels on the cartridge or packaging, bearing the
company name (Simpson Strong-Tie Company, Inc.),
product name (SET-XP), the batch number, the
expiration date, and the evaluation report number
(ESR-2508).

Threaded rods, nuts, washers and deformed
reinforcing bars are standard elements and must
conform to applicable national or international
specifications.


https://www.concrete.org/store/productdetail.aspx?ItemID=355411
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TABLE 1—SET-XP EPOXY ADHESIVE ANCHOR INSTALLATION INFORMATION

L. i Nominal Rod Diameter d, (inch)
Characteristic Symbol Units 3 ; 3 3 = -
/g /2 /g 14 /g 1 1,
Drill Bit Diameter dhole in. "2 %l A Is 1 1"g 1%g
Maximum Tightening Torque Tinst ft-Ib 10 20 30 45 60 80 125
Permitted Embedment Depth Range Pet,min in. 2’ 2’ 3's 3", 3% 4 5
Minimum/Maximum Nef max in. 7', 10 12"/, 15 17, 20 25
Minimum Concrete Thickness Nimin in. hes + 5d,
Critical Edge Distance Cac in. See Section 4.1.10 of this report.
Minimum Edge Distance Crmin in. 1%, 2%,
Minimum Anchor Spacing Smin in. 3 6

For SI: =1 inch =25.4 mm, 1 ft-b = 1.356 Nm.

TABLE 2—STEEL DESIGN INFORMATION FOR THREADED ROD

Nominal Rod Diameter (inch)

Characteristic Symbol | Units

% "> s %4 I 1 14
Nominal Diameter d in. 0.375 0.5 0.625 0.75 0.875 1 1.25
Minimum Tensile Stress Area Ase in.2 0.078 0.142 0.226 0.334 0.462 0.606 0.969

Tension Resistance of Steel
- ASTM F1554, Grade 36

Tension Resistance of Steel
- ASTM A193, Grade B7

Tension Resistance of Steel - Stainless Steel Nsa Ib.
ASTM A193, Grade B6 (Type 410)

Tension Resistance of Steel - Stainless Steel
ASTM A193, Grade B8 and B8M 4445 8095 12880 | 19040 | 26335 | 34540 55235
(Types 304 and 316)

Strength Reduction Factor for Tension
- Steel Failure'

Minimum Shear Stress Area Ase in.2 0.078 0.142 0.226 0.334 0.462 0.606 0.969

Shear Resistance of Steel
- ASTM F1554, Grade 36

Shear Resistance of Steel
- ASTM A193, Grade B7

4525 8235 13110 | 19370 | 26795 | 35150 56200

9750 17750 | 28250 | 41750 | 57750 | 75750 | 121125

8580 15620 | 24860 | 36740 | 50820 | 66660 | 106590

¢ - 0.75

2260 4940 7865 11625 | 16080 | 21090 33720

4875 10650 | 16950 | 25050 | 34650 | 45450 72675

Shear Resistance of Steel Ve Ib.
- Stainless Steel ASTM A193, Grade B6 4290 9370 14910 | 22040 | 30490 | 40000 63955
(Type 410)
Shear Resistance of Steel
- Stainless Steel ASTM A193, Grade B8 and 2225 4855 7730 11425 | 15800 | 20725 33140

B8M (Types 304 and 316)

Reduction for Seismic Shear

- ASTM A307, Grade C
Reduction for Seismic Shear

- ASTM A193, Grade B7
Reduction for Seismic Shear - Stainless Steel Qv seis -
ASTM A193, Grade B6 (Type 410)

Reduction for Seismic Shear - Stainless Steel
ASTM A193, Grade B8 and B8M 0.69 0.82 0.75 0.75 0.75 0.83 0.72
(Types 304 and 316)

Strength Reduction Factor for Shear
- Steel Failure' ¢

'The tabulated 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 are used. 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.

0.87 0.78 0.68 0.68 0.68 0.68 0.65

0.87 0.78 0.68 0.68 0.68 0.68 0.65

0.69 0.82 0.75 0.75 0.75 0.83 0.72

- 0.65



https://codes.iccsafe.org/public/document/code/542/9680723
https://www.concrete.org/tools/318-14portal.aspx
http://www.concrete.org/store/productdetail.aspx?ItemID=31811
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TABLE 3—STEEL DESIGN INFORMATION FOR REINFORCING BAR (REBAR)

Characteristic Symbol | Units Bar Size
#3 #4 #5 #6 #7 #8 #10
Nominal Diameter d in. ]0.375 0.5 0.625 | 0.75 | 0.875 1 1.25
Minimum Tensile Stress Area Ase in.? 0.11 0.20 0.31 0.44 0.6 0.79 1.23
Tension Resistance of Steel - Rebar (ASTM A615 Gr.60) Nsa Ib. 9900 | 18000 | 27900 | 39600 | 54000 | 71100 | 110700
Strength Reduction Factor for Tension - Steel Failure' 7 - 0.65
Minimum Shear Stress Area Ase in.? 0.11 0.20 0.31 0.44 0.6 0.79 1.23
Shear Resistance of Steel - Rebar (ASTM A615 Gr. 60) Vsa Ib. 4950 | 10800 | 16740 | 23760 | 32400 | 42660 | 66420
Reduction for Seismic Shear — Rebar (ASTM A615Gr. 60) | 0Ov.seis - 0.85 0.88 0.84 0.84 0.77 0.77 0.59
Strength Reduction Factor for Shear - Steel Failure' /) = 0.60

'The tabulated 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 are used. If the

load combinations of or ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11
D.4.4.

TABLE 4—CONCRETE BREAKOUT AND PRYOUT DESIGN INFORMATION FOR THREADED ROD/REBAR ANCHORS

Nominal Rod/Rebar Diameter

Characteristic Symbol Units 3 7 5 3 = :
1" or #3| /5" or #4|°/s" or #5°/," or #6| /" or #7|1" or #8| 1'/," or #10
Nominal Diameter d in. 0.375 0.5 0.625 0.75 0.875 1 1.25
Permitted Embedment Depth Range Min. Pt min in. 2% 2%, 3" 3", 3%y 4 5
/ Max. Nefmax In. 7' 10 12"/, 15 17/, 20 25
Minimum Concrete Thickness Nmin in. hes + 5d,
Critical Edge Distance Cac in. See Section 4.1.10 of this report.
Minimum Edge Distance Comin in. 1%, 2%,
Minimum Anchor Spacing S in. 3 6
Effectiveness Factor for K ) 17
Uncracked Concrete e
Effectiveness Factor for K ) 24
Uncracked Concrete cner
Strength Reduction Factor - ) 0.65
Concrete Breakout Failure in Tension' ¢ '
Strength Reduction Factor - Concrete ) 0.70
Breakout Failure in Shear' ¢ ’
Strength Reduction Factor -
Pryout Failure' ¢ ) 0.70

'The tabulated values of ¢ applies when both the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3, or ACI 318-11 9.2 are used
and the requirements of ACI 318-14 17.3.3 (c) or ACI 318-11 D.4.3(c), as applicable, for Condition B are met. If the load combinations of ACI

318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.4(c) for Condition B.



http://www.concrete.org/store/productdetail.aspx?ItemID=31811
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TABLE 5A—SET-XP EPOXY ADHESIVE ANCHOR THREADED ROD BOND STRENGTH DESIGN INFORMATION FOR
TEMPERATURE RANGE 1"?

Nominal Rod Diameter

Condition Characteristic Symbol | Units
Y! 3/8n 1/2-. 5/8" 3/4n 7/8|| 1" 1 1/4n
Characteristic Bond Strength3 Tk.uncr psi 1,330 1,985 1,830 1,670 1,525 1,360 1,070
S|  Uncracked Concrete Embedment Depth | Minimum | hetmin o 2% 2%, 3" 3" 3%, 4 5
z § Range Maximum | hetmax ' 7' 10 12, 15 17", 20 25
& E Characteristic Bond Strength3 Ther psi 1,025 880 750 665 610 595 595
[a] »
E § Cracked Concrete*® Embedment Depth | Minimum Net,min - 3 4 5 6 7 8 10
g ‘E Range Maximum | hetmax i 7', 10 12", 15 17", 20 25
B 8 Anchor Category, dry concrete - - 1
m
E Strength Reduction Factor - dry concrete Baryci - 0.65
= Characteristic Bond Strength3 Tk.uncr psi 1,330 1,985 1,830 1,670 1,525 1,360 1,070
< e - -
5 s Uncracked Concrete Embedment Depth | Minimum | hetmin o 2% 2%, 3" 3" 3%, 4 5
2 '§ Range Maximum | hefmax ' 7', 10 121, 15 17", 20 25
E 2‘ Characteristic Bond Strength3 Ther psi 1,025 880 750 665 610 595 595
o =
% £ Cracked Concrete*® Embedment Depth | Minimum hef,min - 3 4 5 6 7 8 10
a g Range Maximum | hefmex ‘ 7'l 10 12"/, 15 171, 20 25
s Anchor Category, dry concrete - 2
Strength Reduction Factor - dry concrete Dy pi 0.55
Characteristic Bond Strength3 Tk.uner psi 1330 1985 1830 1670 1525 1142 899
3 S|  Uncracked Concrete Embedment Depth | Minimum | hetmin o 2%l 2%, 3's 3", 3%, 4 5
L= |8 Range Maximum | hetmax C] 4 6 7', o | 10 | 12 15
<§( E E Characteristic Bond Strength3 Ther psi 1025 880 750 665 610 500 500
(2}
% % § Cracked Concrete*® Embedment Depth | Minimum Nefmin " 5 4 5 6 7 8 10
Zs |E Range Maximum | hetmax ‘ 4", 6 7' 9 10/, 12 15
K<) g =
o E 8|8 Anchor Category, water-saturated concrete - - 2 3
O =
’g N g Strength Reduction Factor — water-saturated concrete Batci - 0.55 0.45
3 ® % Characteristic Bond Strength® Tiuner psi 1330 | 1985 | 1702 | 1553 | 1418 966 760
el - E
g E _% < Uncracked Concrete Embedment Depth | Minimum Nef.min n 2%l 2%, 3" 3", 3%, 4 5
g0 ° B Range Maximum | hemax ' 4'l 6 7'l 9 10", 12 15
‘g & @ Characteristic Bond Strength® Tior psi 1025 | 880 698 618 567 422 422
g 5 g Cracked Concrete*® Embedment Depth | Minimum | hetmin - 3 4 5 6 7 8 10
Q g Range Maximum | hefmax ; 4'/, 6 7', 9 10"/, 12 15
w s Anchor Category, water-saturated concrete - - 3
Strength Reduction Factor — water-saturated concrete Psatpi - 0.45
Characteristic Bond Strength3 Tk, uncr psi N/A 1130 | 1045 | 950 N/A N/A N/A
= § Uncracked Concrete Embedment | Minimum | hetmin o 4’1, 6 7', 9 10", | 12 15
u 8 Depth Range | Maximum | hegmax | 7 | 10 [ 12| 15 [ 17| 20 25
a ) — :
'Eﬂ = Characteristic Bond Strength® T psi 585 500 425 380 350 340 340
a %)
= g _|3| Cracked Concrete®® Embedment | Minimum | hewn | 4'/, 6 7'l 9 | 10"% | 12 15
= =] - .
&~ glE Depth Range | Maximum | hegmax 76 | 10 | 12| 15 | 17" | 20 25
A c
",'DJ S _E S Anchor Category, water-saturated concrete - - 3
L c O
L ‘a_: 3 Strength Reduction Factor — water-saturated concrete | ¢ - 0.45
0 Q=
o3 g Characteristic Bond Strength3 Th.uner psi N/A 955 N/A N/A N/A N/A N/A
O = £
5 ;)3 E[g| Uncracked Concrete Embedment | Minimum | hetpmin , 4’1, 6 7' 9 10", | 12 15
(&) Re] in.
ot o 3 Depth Range [ Maximum | hetmax 7% | 10 | 12| 15 | 17" | 20 25
-— <
g % - @ Characteristic Bond Strength3 e psi 490 420 360 320 295 285 285
3 o| Cracked Concrete*® Embedment | Minimum | hegmin _ 4’/ 6 7' 9 10", | 12 15
i ) in.
3 i) Depth Range | Maximum | hefmax 7' 10 | 12% | 15 | 17" | 20 25
© [0]
= o Anchor Category, water-saturated concrete - - 3
Strength Reduction Factor — water-saturated concrete | g - 0.45

"Temperature Range 1: Maximum short term temperature of 150°F. Maximum long term temperature of 110°F.
2Short term concrete temperatures are those that occur over short intervals (diurnal cycling). Long term temperatures are constant over a
significant time period.
®For sustained load conditions, bond strengths must be multiplied by 0.58.
“As detailed in Section 4.1.11 of this report, bond strength values for "/s" anchors must be multiplied by assis = 0.80.
®As detailed in Section 4.1.11 of this report, bond strength values for 1" anchors must be multiplied by oy seis = 0.92.
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TABLE 5B—SET-XP EPOXY ADHESIVE ANCHOR REBAR BOND STRENGTH DESIGN INFORMATION FOR TEMPERATURE

RANGE 1"?
Nominal Rebar Size
Condition Characteristic Symbol | Units = o = = = = T
Characteristic Bond Strength3 Tk,uncr psi 1,545 1,500 1,460 1,415 1,370 1,330 1,240
§| Uncracked Concrete | Embedment Depth | Minimum | hetmin o 2% 2%, 3"l 3" 3%, 4 5
z § Range Maximum | hefmax ' 7', 10 12"/, 15 17", 20 25
& E Characteristic Bond Strength3 Tier psi 625 1,265 | 1,140 1,015 885 760 475
[a] (%)
E § Cracked Concrete® Embedment Depth Minimum Net,min - 3 4 5 6 7 8 10
g % Range Maximum | hefmax i 7', 10 12/, 15 17", 20 25
@ 8 Anchor Category, dry concrete - - 1
E Strength Reduction Factor - dry concrete Baryci - 0.65
= Characteristic Bond Strength3 Tk,uncr psi 1,545 1,500 1,460 1,415 1,370 1,330 1,240
< e - -
5 |s Uncracked Concrete | Empedment Depth | Minimum | hegmin o 2% 2%, 3" 3" 3%, 4 5
2 'g Range Maximum | hefmax ' 7', 10 12"/, 15 17", 20 25
E g Characteristic Bond Strength3 Tier psi 625 1,265 | 1,140 1,015 885 760 475
o =
% 2 Cracked Concrete* Embedment Depth Minimum Ref,min - 3 4 5 6 7 8 10
a g Range Maximum | hetmex ‘ 7'l 10 12"/, 15 171, 20 25
Bt Anchor Category, dry concrete - - 2
Strength Reduction Factor - dry concrete Garvoi |- 0.55
Characteristic Bond Strength3 Tk.uncr psi 1545 1500 1460 1415 1370 1117 1042
o | §| Uncracked Concrete | Embedment Depth | Minimum | heimin o 2%l 2%, 3" 3", 3%, 4 5
(] B .
) 2 g Range Maximum | hetmax 4", 6 7'l 9 10"/, 12 15
<§f E ‘_g Characteristic Bond Strength3 Ther psi 625 1265 1140 1015 885 638 399
(2}
% g § Cracked Concrete*® Embedment Depth Minimum Nefmin " 5 4 5 6 7 8 10
Zs |E Range Maximum | Netmax : 4'/, 6 7' 9 10"/, 12 15
S3795
QEO 8 Anchor Category, water-saturated concrete - - 2 3
JoRE=]
'g g % Strength Reduction Factor — water-saturated concrete Psatci - 0.55 0.45
8 UI7 % Characteristic Bond Strength3 Tk.uncr psi 1545 1500 1358 1316 1274 944 880
o - -
g E _g < Uncracked Concrete Embedment Depth Minimum Nef.min n 2%l 2%, 3" 3", 3%, 4 5
20095 Range Maximum | hesmax ' 4, 6 7' 9 107, | 12 15
(g E 2 Characteristic Bond Strength3 Ther psi 625 1265 1060 944 823 540 337
g 5 g Cracked Concrete*® | Empedment Depth | Minimum | hetmin - 3 4 5 6 7 8 10
2 g Range Maximum | hefmax ; 4'/, 6 7', 9 10"/, 12 15
w Bt Anchor Category, water-saturated concrete - - 3
Strength Reduction Factor — water-saturated concrete Bsat,pi - 0.45
. Characteristic Bond Strength3 Tk, uncr psi N/A | NJA | N/A | N/A | NJA | N/A N/A
(0]
£ N & | Uncracked Concrete Minimum | hetmin | 4, 6 7', 9 |10 ] 12 15
Gols Embedment Depth Range - in. : : 0
Ss|g Maximum | hefmax 71, 10 (127, 15 17/, 20 25
No|ao . .
'Eﬂ bl | = Characteristic Bond Strength® T psi 355 | 720 | 650 | 580 | 505 | 435 270
T | w
= £ | 3| Cracked Concrete* Minimum | hetmin | 4 | e | 7| 9 [10%| 12 15
wels Embedment Depth Range : in. - - -
& clE Maximum | hefmax 7'/ 10 |12/ | 15 |17/, 20 25
c
",'DJ é’ 8 Anchor Category, water-saturated concrete - - 3
[}
L g Strength Reduction Factor — water-saturated concrete Guat i - 0.45
.=
o~ Characteristic Bond Strength3 Th.uner psi N/A | NJA | NJA | NJA | NA | NA N/A
Q v
c . 1 1 7
S < Uncracked Concrete Minimum | hey, . 4'/, 6 7'/, 9 107, 12 15
Sg|s Embedment Depth Range - =1 in - - -
oL g Maximum | hefmax 7' 10 |12/, 15 [ 17/, ] 20 25
=2 - -
€3 o) Characteristic Bond Strength® wer | psi | 300 | 605 | 545 | 485 | 425 | 365 | 230
cc,)‘ﬁ 2| o| Cracked Concrete® Minimum | hegmin | 451 6 | 7' 9 |10 ] 12 15
‘0|8 Embedment Depth Range - in. 2 2 2
@ r:E 0 Maximum | hefmax 7'l 10 |12/, 15 [ 17/ | 20 25
o [0}
= & o Anchor Category, water-saturated concrete - - 3
=) -
Strength Reduction Factor — water-saturated concrete Buatpi - 0.45

"Temperature Range 1: Maximum short term temperature of 150°F. Maximum long term temperature of 110°F.
?Short term concrete temperatures are those that occur over short intervals (diurnal cycling). Long term temperatures are constant over a

significant time period.

®For sustained load conditions, bond strengths must be multiplied by 0.58.

“As detailed in Section 4.1.11 of this report, bond strength values for rebar need not be modified (Qiy seis =

1.0).
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TABLE 6—EXAMPLE SET-XP EPOXY ADHESIVE ANCHOR ALLOWABLE STRESS DESIGN TENSION VALUES
FOR ILLUSTRATIVE PURPOSES

Nominal Anchor Drill Bit Erf‘f;zzt,::nt Tenaowale .
Diameter, d, Diameter, dhoie Depth, h # Nulat ,

(inches) (inches) (inchés)ef (Ibs)

3, , 2%/ 946

W . 2, 2181

o , 3 2857

3, 7s 3", 3450

n 1 3, 3825

; T 4 4215

o e 5 5892

Design Assumptions:
Single Anchor with static tension load only.
2. Vertical downward installation direction.
3. Inspection Regimen = Continuous.
4. Installation temperature = 50 - 110°F.
5. Long term temperature = 110°F.
6. Short term temperature = 150°F.
7. Dry hole condition - carbide drilled hole.
8. Embedment = hefmin
9. Concrete determined to remain uncracked for the life of the anchorage.
10. Load combinations from ACI 318-14 5.3 or ACI 318-11 9.2 (no seismic loading).
11. 30% Dead Load (D) and 70% Live Load (L); Controlling load combination is 1.2 D + 1.6L
12. Calculation of a based on weighted average: a = 1.2D + 1.6L = 1.2(0.3) + 1.6(0.7) = 1.48
13. Normal weight concrete: f; = 2500 psi
14 Ca1 = Ca2 2 Cac
15. h = hyin

**llustrative Procedure (reference Table 2, 4 and 5A of this report):
1" SET-XP Epoxy Adhesive Anchor (ASTM A193, Grade B7 Threaded Rod) with an Effective Embedment, he = 4"
Step 1: Calculate Static Steel Strength in Tension per ACI 318-14 17.4.1 or ACI 318-11 D.5.1 = ¢2Ns, = 0.75 x 75,750 = 56,810 Ibs.

Step 2: Calculate Static Concrete Breakout Strength in Tension per ACI 318-14 17.4.2 or ACI 318-11 D.5.2 = ¢,N., = 0.65 x 9,600 = 6,240
Ibs.

Step 3: Calculate Static Bond Strength in Tension per ACI 318-14 17.4.5 or ACI 318-11 D.5.5 = ¢,N, = 0.65 x 9,912 = 6,443 Ibs.

Step 4: The controlling value (from Steps 1, 2 and 3 above) per ACI 318-14 17.3.1 or ACI 318-11 D.4.1 = ¢N, = 6,240Ibs.
Step 5: Divide the controlling value by the conversion factor a per Section 4.2.1 of this report:

Tallowable,ASD = ﬂ\ln/d = 6,240 /1.48 = 4,215 Ibs.

TABLE 7—INSTALLATION DETAILS FOR THREADED ROD ANCHORS

Anchor Drill Bit

Diameter |Diameter"?® B;:;h N;:::e Dispensing Tool | Adhesive Retaining A.Iq:gisr:;e Adhesive Piston Plug
(in) (in) Number® | Number Part Number | Cap Part Number® | Part Number* Part Number*
3 ', ETB6 ARC37-RP25 Not Available
"y %l ETB6 ARC50-RP25 PP62-RP10
%g A ETB6 CDT10, EDT22B, ARC62-RP25 PP75-RP10
: EDT22AP PPFT25
& g ETB8 EMN22i EDT29CKT ARC75-RP25 PP87-RP10
Iy 1 ETB10 EDT56AP ARC87-RP25 PP100-RP10

1 1'g ETB10 ARC100-RP25 PP112-RP10

1, 1lg ETB12 ARC125-RP25 PP137-RP10

For SI: = 1 inch = 25.4 mm.

'Rotary Hammer must be used to drill all holes.

2Drill bits must meet the requirements of ANSI B212.15.

Adhesive Retaining Caps are to be used for horizontal and overhead anchor installations.

“Adhesive Piston Plug and Tubing are an alternative installation technique for horizontal and overhead anchor installations.

®Hole cleaning brushes are not needed when using the vacuum dust extraction system and the Bosch®/Simpson Strong-Tie DXS hollow
carbide drill bits described in Section 3.2.3.2 to drill and clean holes.

®The '/," diameter Bosch®/Simpson Strong-Tie DXS hollow carbide drill bit has not been evaluated for use with the vacuum dust extraction
system.


http://www.astm.org/DATABASE.CART/HISTORICAL/A193A193M-06A.htm
https://infostore.saiglobal.com/store/Details.aspx?productID=935287

ESR-2508 | Most Widely Accepted and Trusted

Page 12 of 18

TABLE 8—INSTALLATION DETAILS FOR REINFORCING BAR ANCHORS

Anchor Drill Bit
Diameter|Diameter"?® BPr;fth ng::tle Dispensing Tool Q::; ?::xg Adhesive Tubing Adhesive Piston Plug
(in) (in) Number’l Number | Part Number [Cap Part Number’| Part Number* Part Number*
#3 ', ETB6 ARC37-RP25 Not Available
#4 e ETB6 ARC50-RP25 PP62-RP10
#5 Yy ETB6 CDT10, EDT22B, | ARC62-RP25 PPET25 PP75-RP10
#6 7 ETBs | Emn2zi | TR0 ARC75-RP25 PP87-RP10
#7 1 ETB10 EDT56AP ARC87-RP25 PP100-RP10
#8 1" ETB10 ARC100-RP25 PP112-RP10
#10 1% ETB12 ARC125-RP25 PP137-RP10

For SI: = 1 inch = 25.4 mm.

'Rotary Hammer must be used to drill all holes.

2Drill bits must meet the requirements of ANSI B212.15.

*Adhesive Retaining Caps are to be used for horizontal and overhead anchor installations.

“Adhesive Piston Plug and Tubing are an alternative installation technique for horizontal and overhead anchor installations.

®Hole cleaning brushes ares not needed when using the vacuum dust extraction system and the Bosch®/Simpson Strong-Tie DXS hollow
carbide vacuum drill bits described in Section 3.2.3.2 to drill and clean holes.

®The "/," diameter Bosch®/Simpson Strong-Tie DXS hollow carbide drill bit has not been evaluated for use with the vacuum dust extraction
system.

TABLE 9—CURE SCHEDULE"?

Concrete Temperature Gel Time Cure Time'
(°F) (°C) (minutes) (hours)
50 10 75 72
70 21 45 24
90 32 35 24
110 43 20 24

For SI: = 1°F = (c x ¥/s) + 32.

' For water-saturated concrete, the cure times should be doubled.

2 For installation of anchors in horizontal or upwardly inclined orientations the following temperature restrictions at the time of installation apply:
50°F minimum temperature for concrete, anchor element and adhesive, 100°F maximum temperature for concrete and anchor element and
90°F maximum temperature for adhesive.



ESR-2508 | Most Widely Accepted and Trusted

Page 13 of 18

[ Hole Preparation Standard Equipment -
Horizontal, Vertical and Overhead Applications

4
seconds
= (min.)
0
or °F
w0t
S
B .
55, 1— 80
RO AR psi min.
1. Drill. 2. Blow.
Drill hole to specified Remove dust from hole with oil-free
diameter and depth. compressed air for 2 minimum of 4

seconds. Compressed air nozzle must
reach the bottom of the hole.

4
seconds
(min.)

4 cycles

~— 80
psi min.

3. Brush.
Ciean with a nyion brush for a

4. Blow.
Remove dust from hole with oil-free
minimum of 4 cycles. Brush MUST compressed air for a minimum of 4

reach the bottom of the hole.
Brush should provide resistance
to insertion. If no resistance is felt,
the brush is worn and must be
replaced.

Note: Refer to Tables A and B for proper drill bit size and brush part number.

seconds. Compressed air nozzle must
reach the bottom of the hole.

[[] Hole Preparation Vacuum Dust Extraction
System with Bosch®/Simpson Strong-Tie DXS
Hollow Carbide Drill Bit - Horizontal, Vertical and
Overhead Applications

Drill hole to specified
diameter and depth
using a Bosch/Simpson
Strong-Tie DXS holiow
carbide drill bit and
vacuum dust extraction
system described in
Section 3.2.3.2.

Bosch/Simpson Strong-Tie DXS drill bit used
with the dust i
described in Section 3.2.3.2

Note: Refer to Tables A and B for proper drill bit size.

E Cartridge Preparation

1. Check. 2. Open. 3. Attach.
Check expiration date on Open cariridge Aftach proper
product label. Do not use per package Simpson
expired product. Product instructions. Sirong-Tie®
iz usable until end of nozze and
printed expiration month. extension o
cartridge. Do
not modify
nozze.

4. Insart. 5. Dispensa.
Insert cariridge into dispensing Dispense adhesive to the side until
tool. properly mixed (uniform color).

Note: Review M3DS prior fo use. Refer to Tables A and B for proper nozzle and dispensing tool part number. Refer fo Tables C and E for proper adhesive storage

temperatures, permitted concrete temperature range and adhesive gel times.

E Filling the Hole — Vertical Anchorage
Prepare the hole per *Hole Preparation.”

DRY AND DAMP HOLES:

1. Fill. 2. Insert.
Fill hole ¥ 1o Insert clean,
% full, stariing oi-free anchor,
from bottom of (marked with
hole fo prevent the required
air pockets. embedment
Withdraw depth), turning
nozzie as hole “ofEan t ol siowly until the
fills up. . — au 5] anchor contacts
= B v | the bottom of
.-Z-'-E_, = kA ‘_-3 the hole.
B, w32, | Threaded
erlomE00 | rodor rebar

3. Do not
disturb.

Do not disturb
load or torgue
anchor until
fully cured.

Note: Refer to Table C for proper gel times and cure times and Table D for maximum tightening torgue. Nozzle extensions (PPFT25) may be needed for deep holes.

FIGURE 1—INSTALLATION DETAILS
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E Filling the Hole - Horizontal and Overhead Anchorage with Adhesive Retaining Caps

Prepare the hole per *Hole Preparation.”

Threaded rod or rebar

Threaded rod or rebar

1. Install.

Install Simpson Strong-Tie®* ARC
adhesive retaining cap.

(ARC required. Refer to

Tables A and B))

2. Fill. 3. Insert.
Fill hole 134 full, starting from
bottom of hole to prevent air

pockets. Withdraw nozzle as hole turning siowly until the anchor
fills L. contacts the battom of the hale.

There should be no gaps betwaen

the anchor and the sides of the hole.

Insert clean, oil-free anchor, (marked
with the required embedment depthi,

4. Do not disturb.

Do not disturb load or torque
anchor until fully cured. For
overnead installations, the anchor
must be sacured from movemeant

during the cure time. (e.g. wedges
or other restraint methods.)

Note: Refer to Table C for proper gel times and cure times and Table D for maximum tightening torgue. Mozzle extensions (PPFT25) may be neaded for deep holes.

m Filling the Hole - Horizontal and Overhead Anchorage with Piston Plug System.

Prepare the hole per *Hole Preparation.”™

c— ol

Step 1:

Attach the piston plug to
one end of the flexible tubing
(PPFT25). (Refer to Tablas A
and B.)

Cut tubing ta tha langth
needad for the application,
mark tubing as noted below
and attach other end of tubing
to the mixing nozzle

If using a pneurnatic
dispensing tool, reguiale air
pressure to 80-100 psi

it- -1 m%—-|—%m‘x"r‘
embedment

Step 2:
* Insart the piston plug to the back of tha drilled hole and

Step 3:
« Fill the hole % to 3 ful

= Mote: as adhesive is dispensed into the driled hole, the piston plug wil
slowly displace out of the hole due o back pressure, preventing air gaps

Note: Refer to Table C for proper gel times and cure times and Tabée D for maximum tightening torgue.

FIGURE 1—INSTALLATION DETAILS (CONTINUED)

Step 4:

* [nstall the appropriate
Simpson Strong-Tie
adhesive retaining cap.
(Rafer to Tables A
and B.)

Step 5:

= Place seither threaded
rod or rabar through
the adhasive retaining
cap and into adhesive-
filled hola

= Turn rod/rebar (marked
with the requirsd
embedment depth)
showty until the insart
bottoms out

= Do not disturb load or
torque anchor until fully
cured. For overhead
installations, the anchor
must ba sacured from
movemant during the
cure time. (e.g. wedges or
cther restraint methods.)
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Table A - Installation Details for Threaded Rod Anchors

Df‘:m’e' ngéﬂ . | BrushPart | NozliePan | DispensingTool | Adhesive Retaining | Adhesive Tubing | Adnesive Piston Plug
(in) (in) Number® Number Part Number Cap Part Number® Part Number* Part Number*
% 150 ETBS ARG37-RP25 Not Avallable
% % ETB6 ARCS0-RP25 PPE2-RP10
% % ETB6 COTI0, EDT225, ARG62-RP25 PP75-RP10
% % ETB8 EMN22i e ARCT5-RP25 PPET25 PPE7-RP10
% 1 ETB10 EDTASER ARGBT-RP25 PP100-RP10
1 1% ETB10 ARC100-RP25 PP112-RP10
1% 1% ETB12 ARC125-RP25 PP137-RP10

1. Rotary Hammer must be used to drill all holes.

2. Drill bits must meet the requirements of ANSI B212.15.

3. Adhesive Retaining Caps are to be used for horizontal and overhead anchor installations only.

4. Adhesive Piston Plug and Tubing are an optional installation technique for horizontal and overhead anchors.

5. Hole cleaning brushes are not needed when using the vacuum dust extraction system and the Bosch®/Simpson Strong-Tie DS hollow carbide drill bits described in Section 3.2.3.2 fo
drill and clean holes.

6. The 15" diameter Bosch/Simpson Strong-Tie DXS hollow carbide drill bit has not been evaluated for use with the vacuum dust extraction system.

Table B - Installation Details for Reinforcing Bar Anchors

D?:lﬁ:;;l DE:::LI%:E z Brush Part Nozzle Part Dispensing Tool Adhesive Retaining Adhesive Tubing Adhesive Piston Plug
(in) {in) Number Number Part Number Cap Part Number® Part Number Part Number*
#3 %0 ETB6 ARC37-RP25 Not Available
#4 ¥ ETB6 ARC50-RP25 PPG2-RP10
#5 % ETB6 GDEB%E%LEQS ARC62-RP25 PP75-RP10
#6 % ETBS EMN22i EDTAZ2CKT, ARCT75-RP25 PPFT25 PPB7-RP10
#7 1 ETB10 EDTASEP ARCB7-RP25 PP100-RP10
#8 1% ETB10 ARC100-RP25 PP112-RP10
#10 1% ETB12 ARC125-RP25 PP137-RP10

1. Rotary Hammer must be used to drill all holes.

2. Drill bits must meet the requirements of ANSI B212.15.

3. Adhesive Retaining Caps are to be used for horizontal and overhead anchor installations only.

4. Adhesive Piston Plug and Tubing are an optional installation technigue for horizontal and overhead anchors.

5. Hole cleaning brushes are not needed when using the vacuum dust extraction system and the Bosch® Simpson Strong-Tie DS hollow carbide drill bits described in Section 3.2.3.2 1o
drill and clean holes.

6. The %" diameter Bosch/Simpson Strong-Tie DXS hollow carbide drill bit has not been evaluated for use with the vacuum dust extraction system.

Table D - Anchor Tightening Torque, Embedment Depth and Placement Details

IO Maximum Min. Emb. Max. Emb. Min. Anchor Min. Edge Min. Concrete
Diamal Tightening Torque Depih Depth Spacing Distance Thickness
(in) Tost et min Nt max Smin Cmin N
(fi-Ib) (in) (in) (in) (in) (im)
% 10 2% 7%
% 20 2% 10
1 1
¥ 30 3% 121% 3 1%
% 45 3% 15 Na + 5dy
% 60 3% 171
1 80 4 20
1% 125 5 25 6 2%
Table C - Cure Schedule? Table E - Storage Information
Concrete Temperature Gel Time Cure Time* Storage Temperature Shelf Life
(°F) (°c) (minutes) (hours) (°F) (°c) (months)
50 10 75 72 451090 7Tto32 24
70 21 45 24
90 32 35 24
110 43 20 24

1. For water-saturated concrete, the cure times should be doubled.

2. Forinstallation of anchors in horizontal or upwardly inclined orientations,
the following temperature restrictions at the time of installation apply: 50°F
min. temperature for concrate, anchor element and adhesive, 100°F max.
temperature for concrete and anchor element, and 90°F max. temperature
for adhesive.

FIGURE 1—INSTALLATION DETAILS (CONTINUED)
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Determine if a single 2" diameter ASTM A193 Grade B7 anchor rod in
SET-XP™ epoxy adhesive with a minimum 414" embedment (hgf= 44")
installed 1%" from the edge of a 12" deep spandrel beam is adequate for a
strength level tension load of 1,040 Ib. for wind and a reversible strength
level shear load of 440 Ib. for wind. The anchor will be in the tension zone,
away from other anchors in ¢ = 3,000 psi normal-weight concrete (dry).
Continuous inspection will be provided.

CALCULATIONS AND DISCUSSION REFERENCE

1. Determine the Factored Tension and
Shear Design Loads: ACl 318, 9.2.1

Nya=1.0W=1.0x1040=1040 b,
Vya=1.0W=1.0x440 = 440 Ib

2. Design Considerations: D411

This is a combined tension & shear interaction
problem where values for both ¢V and ¢ V,, need
to be determined. ¢V, is the lesser of the design
tension strength controlled by: steel (¢pN,),
concrete breakout (Np), or adhesive (pN,).
GV is the lesser of the design shear strength
controlled by: steel (¢ V), concrete breakout

(9 Vep), or pryout (¢ Vep).

3. Steel capacity under tension loading: 0,51
gz Nya Table D.4.1.1
Nsa = 17,750 Ib. Table 2
$=075 Table 2

Calculating for $Ns,:
ONg,=0.75x 17,750 = 13,313 Ib. > 1,040 Ib. — OK

Note: Rebar not
shown for clarity.

CALCULATIONS AND DISCUSSION

4. Concrete breakout capacity

under tension loading:
ONp > Nya

A
Nep = Aﬂ Wed,N‘vc‘cha.N Ny
Neo

where:
Np= kcia“‘ﬂhef‘ 4

substituting:
A .
=1 JWN:;J Vo YoV op i koAaT o Mo

where:

ke =ker=17
(Anchor is installed in a tension zone, therefore,
cracking is assumed at service loads)
Aa=4A=1.0 (Normai-weight concrete)
Wepn=1.0

Ca,min
1.5hy

Vegn=0.7+03 when 6, min < 1.5 e

by observation, ¢z mjn < 1.5hef

175
Vo y=07403 -078
el 1.5(4.5)

Wen=10
(assuming cracking at service loads)

% = 0.65 for Condition B
(no supplementary reinforcement provided)
Anco = Mg
=9(4.5)
=18225in2
A= (Ca1 +15hg)(2 % 15h)
=(1.75 +1.5(4.5))(2 x 1.5(4.5))
=114.75in2
Ay 114.75
= - =063
Ango  182.25

Calculating for $Vp:
ONyp=0.65%x063%1.0x0.78x1x17x1x

2,500 x (4.5)'% = 2,592 Ib. > 1,040 Ih. - 0K

FIGURE 2—EXAMPLE CALCULATION

REFERENCE

D52
Table D.4.1.1

Eq.(D-3)

Eq. (D-6)

Table 4

86.1&D.36
D527

Eq. (D-10)

D526

Table 4

Eq. (D-5)

Fig. RD.5.2.1(a)
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CALCULATIONS AND DISCUSSION REFERENCE CALCULATIONS AND DISCUSSION REFERENCE
5. Adhesive anchor capacity under tension loading: D.5.5 8. Concrete breakout capacity under shear loading: D62
Oy = Ny, Table D.4.1.1 Dop> Vg Table D.4.1.1
Az
Ny= ——= Wogpa¥ N, Eq. (D-18 A
T g M oM L Vep= A:fc Ve y Ve v Whv Vs Eq. (D-30)
(7]
Mg = hatorndaher =1x880 X Tx 0.5 x4.5=6,220b.  Eq. (D-22) o
_ Tuncr - Ig\02 — =
o = 100 [ 775 Eq. (D-21) Vp= (Y(ﬁ) Vda)aavj m(Gai)'S Eq. (D-33)
cna=10(0.5) 1,985 _ 672 in. substituting:
1,100 F ¢ Aye p\02 7 -
- \ i/ | L}
Aao = (20407 = (2 X 6.72)? = 180.63 in2 Eq. (0-20) Veo=% g, Vedv" C-VM"VV(T(da) ‘da)*a’ S (Cat)
Ana= (Ca1 + Ca) (2Cya) = (1.75.+ 6.72)(13.44) = 113.84 in? Fig. RD.5.5.1 id
e ) ¢ =0.70 for Condition B
Vegna=(0.7+03 ¢ =) =1.0 Since camin< Cua Eg. (D-25) (no supplementary reinforcement provided) Table 4
Camin 175 Ayeo = 4.5C4° Eq. (D-32)
Vagna=(0.7+03-2010) = (0.7 + 0.3 575) =078 e
o Ayep=13.78in2
Vopna=10 D555 Veo '
Aye=2(1.5641)(1.5651) Fig. RD.6.2.1(a)
¢ = C d d
0.65 for dry concrete Table 5 = 2(1.5(1.75))(1.5(1.75))
Calculating for $N,: 5 Ape=13.781n2
ON, = 0.65 w1384 e 16,220 = 1987 Ib. > 1,040 b, — OK Ay 1378 _4
180.63 Ay 1378
6. Check all failure modes under tension loading: DA4.1.1 ha=12in.
Summary: W y=1.0sincehs > 1564 D628
Steel capacity = 13,313 1b. ;
A =1. . A &
Concrete breakout capacity = 2,592 Ib. =10 3060 057> 1.56 =, (037)
Adhesive capacity = 1,987 Ib. < Contrals Ve =10 ) ) bé2z
. Ny =1,987 Ib. as adhesive capacity controls (assuming cracking at service loads)
A= A =1.0 (Normal-weight concrete) 8.6.1 & D.3.6
7. Steel capacity under shear loading: D.6.1 d,=05in.
ez Vi oA, 0= 8dp=8 (0.5) = 4 In. D622
Vga = 10,650 Ib. Table 2 _
$=065 Table 2 €41 =1.7510n,

Calculating for ¢ Vg,:

OV, =0.65x 10,650 = 6,923 Ib. > 440 Ib. - OK

WVop=070% 1% 1x1x1 x?x(u“s)“xvﬁm
X V3,000 x (1.75)'5 = 666 Ib. > 440 Ib. - OK

=]

. Concrete pryout capacity D.6.3
Vp = min [kepha, kephlep) Eq. (D-40)
kop=2.0 for hg= 2.5"
N = 3,057 |b. from adhesive-capacity calculation without ¢ factor
Ney = 3,988 Ib. from concrete-breakout calculation without ¢ factor
Vep = (2.0)(3,057) = 6,114 Ib. controls
$=07 Table 4
$Vep=(0.7)(6,114) = 4,280 Ib. > 440 |b. - 0K

FIGURE 2—EXAMPLE CALCULATION (CONTINUED)
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CALGULATIONS AND DISCUSSION REFERENCE
10. Check all failure modes under shear loading: D4.1.1
Summary:
Steel capacity = 6,923 Ib.

Concrete breakout capacity = 666 |b. «<— Controls
Pryout capacity = 4,280 Ib.
. ¥, =666 Ib. as concrete hreakout capacity controls

11. Check interaction of tension and shear forces: D7
If Vya/ (9V,) < 0.2, then the full tension
design strength is permitted. D.7.1

By observation, this is not the case.
If Nyg/ (dNy) < 0.2, then the full shear

design strength is permitted D72
By observation, this is not the case.
Therefore:
M, Via 1 0. (0-42)
Wy oYy
1,040 | 440 _ _ T
1987 + 666 - 0.52+066=1.18<1.2-0K
12. Summary

A single 2" diameter ASTM A193 Grade B7 anchor rod in SET-XP™
epoxy adhesive at a 42" embedment depth is adequate to resist

the applied strength level tension and shear wind loads of 1,040 Ib. and
440 Ib., respectively.

FIGURE 2—EXAMPLE CALCULATION (CONTINUED)





