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EVALUATION SUBJECT:

SET-XP EPOXY ADHESIVE ANCHORS FOR CRACKED
AND UNCRACKED CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2009, 2006 and 2003 International Building Code® (IBC)

m 2009, 2006 and 2003 International Residential Code®
(IRC)

® 1997 Uniform Building Code™ (UBC)
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 under the IBC, and Seismic
Zones 0 through 4 under the UBC) 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 is an
alternative to anchors described in Sections 1911 and
1912 of the 2009 and 2006 IBC, Sections 1912 and 1913
of the 2003 IBC, and Sections 1923.1 and 1923.2 of the
UBC. The anchors may also be used where an
engineering design is submitted in accordance with
Section R301.1.3 of the 2009, 2006 and 2003 IRC.

3.0 DESCRIPTION
3.1 General:

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

» SET-XP epoxy adhesive packaged in cartridges
» Adhesive mixing and dispensing equipment

« Equipment for hole cleaning and adhesive injection

SET-XP epoxy adhesive is used with continuously
threaded steel rods or deformed steel reinforcing bars.
Installation information and parameters are included with
each adhesive unit package as shown in Figure 1 of this
report.

3.2 Materials:

3.21 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) .

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 Equipment for Hole Preparation: 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.

3.2.4 Anchor Materials:

3.2.41 Threaded Steel Rods: Threaded anchor rods,
having diameters from %5 inch to 1'/4 inch (9.5 mm to
31.7 mm), must be carbon steel conforming to ASTM F
1554, Grade 36, or ASTM A 193, 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 Deformed Reinforcing Bar (Rebar): Deformed
steel rebars, having sizes from No. 4 to No. 8, must
conform to ASTM A 615 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 Section 7.3.2 of ACI 318,
with the additional condition that the bars must be bent
cold, and heating of reinforcing bars to facilitate field
bending is not permitted.
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3.2.4.3 Ductility: In accordance with ACI 318 D.1, for
the 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 used for
anchoring with an 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 with a minimum compressive
strength at the time of anchor installation of 2,500 psi
(17.2 MPa), but not less than that required by the
applicable code, nor more than 8,500 psi (58.6 MPa), must
conform to Sections 1903 and 1905 of the IBC or UBC, as
applicable.

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

411 General: The design strength of anchors under the
2009 and 2003 IBC, Section 301.1.3 of the 2009 and 2003
IRC, and the UBC must be determined in accordance with
ACI 318-08 Appendix D and this report.

The design strength of anchors under the 2006 IBC and
2006 IRC must be determined in accordance with ACI
318-05 Appendix D and this report.

A design example in accordance with the 2009 IBC is
given in Figure 2 of this report. Design parameters are
provided in Tables 2, 3, 4, 5A, and 5B of this report.
Design parameters are based on the 2009 IBC (ACI
318-08) unless noted otherwise in Sections 4.1.1 through
4.1.12 of this report. The strength design of anchors must
satisfy the requirements of ACI 318 D.4.1, except as
required in ACI 318 D.3.3. Strength reduction factors, ¢,
described in ACI 318 D.4.4, and noted in Tables 2, 3, 4,
5A, and 5B of this report, must be used for load
combinations calculated in accordance with Section
1605.2.1 of the IBC, ACI 318 Section 9.2, or Section
1612.2 of the UBC. Strength reductions factors, ¢,
described in ACI 318 D.4.5 must be used for load
combinations calculated in accordance with Appendix C of
ACI 318 or Section 1909.2 of the UBC.

The following sections provide amendments to ACI 318
Appendix D as required for the strength design of adhesive
anchors. In conformance with ACI 318, all equations are
expressed in inch-pound units.

Modify ACI 318 D.4.1.2 as follows:

D.4.1.2 — In Eq. (D-1) and (D-2), ¢N, and ¢V, are the
lowest design strengths determined from all appropriate
failure modes. ¢N, is the lowest design strength in tension
of an anchor or group of anchors as determined from
consideration of gNsa, either §Na or ¢Nag and either gNg, or
dNevg. @V is the lowest design strength in shear of an
anchor or a group of anchors as determined from
consideration of: ¢Vsa, either ¢Vey or ¢Vepg, and either ¢V,
or ¢Vepg For adhesive anchors subjected to tension
resulting from sustained loading, refer to D.4.1.4 in this
report for additional requirements.

Add ACI 318 D.4.1.4 as follows:

D.4.1.4 — For adhesive anchors subjected to tension
resulting from sustained loading, a supplementary design
analysis shall be performed using Eq. (D-1) whereby Ny, is
determined from the sustained load alone, e.g., the dead
load and that portion of the live load acting that may be
considered as sustained and ¢N, is determined as follows:

D.4.1.4.1 — For single anchors, ¢N, = 0.75¢Nao

D.4.1.4.2 — For anchor groups, Eq. (D-1) shall be satisfied
by taking ¢N, = 0.75 ¢Ngso for that anchor in an anchor
group that resists the highest tension load.

D.4.1.4.3 — Where shear loads act concurrently with the
sustained tension load, interaction of tension and shear
shall be analyzed in accordance with D.4.1.3.

Modify ACI 318 D.4.2.2 in accordance with the 2009 IBC
Section 1908.1.10 as follows:

D.4.2.2 — The concrete breakout strength requirements for
anchors in tension shall be considered satisfied by the
design procedure of D.5.2 provided Equation D-8 is not
used for anchor embedments exceeding 25 inches. The
concrete breakout strength requirements for anchors in
shear with diameters not exceeding 2 inches shall be
considered satisfied by the design procedure of D.6.2. For
anchors in shear with diameters exceeding 2 inches, shear
anchor reinforcement shall be provided in accordance with
the procedures of D.6.2.9.

4.1.2 Static Steel Strength in Tension: The nominal
steel strength of a single anchor in tension, Ns, in
accordance with ACI 318 D.5.1.2, and the strength
reduction factor, ¢, corresponding to the steel element
selected, is given in Tables 2 and 3 of this report for use
with the load combinations of ACI 318 Section 9.2 as set
forth in Section D.4.4.

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

D.5.2.10 (2009 IBC) or_D.5.2.9 (2006 IBC) — The limiting
concrete strength of adhesive anchors in tension shall be
calculated in accordance with D.5.2.1 to D.5.2.8 where the
value of k; to be used in Eq. (D-7) shall be:

keer = 17 where analysis indicates cracking at service
load levels in the anchor vicinity (cracked
concrete)

Keuncr= 24 where analysis indicates no cracking (fi<f;) at
service load levels in the anchor vicinity
(uncracked concrete)

The basic concrete breakout strength of a single anchor
in tension, Np, must be calculated in accordance with ACI
318 D.5.2.2 using the values of he, Keer, and Keuner, a@s
described in Table 4 of this report. The modification factor
A shall be taken as 1.0. Anchors shall not be installed in
lightweight concrete. In accordance with ACI 318 D.3.5,
the value of f; used for calculation purposes must be
limited to 8,000 psi (55.1 MPa) maximum for uncracked
concrete. The value of f; used for calculation purposes
must be limited to 2,500 psi (17.2 MPa) maximum for
cracked concrete regardless of in-situ concrete strength.

4.1.4 Static Pullout Strength in Tension: In lieu of
determining the nominal pullout strength in accordance
with ACI 318 D.5.3, the nominal bond strength in tension
must be calculated in accordance with the following
sections added to ACI 318 and using values described in
Tables 5A and 5B of this report:

D.5.3.7 - The nominal strength of a single adhesive
anchor, Na, or group of adhesive anchors, Ny in tension
shall not exceed:

(a) for a single anchor
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_ ANa
Na = ——— Weq Na Wp, Na Nao(D-16a)
‘Na0

(b) for a group of anchors

Na
Nag i ('lug, Na Wec, Na Wed, Na q‘lp, Na Nao

(D-16b)
ANaO

where:

Ana is the projected area of the failure surface for the
anchor or group of anchors that shall be approximated as
the base of the rectilinear geometrical figure that results
from projecting the failure surface outward a distance ccrna
from the centerline of the single anchor, or in the case of a
group of anchors, from a line through a row of adjacent
anchors. Ana shall not exceed nAnag where n is the number
of anchors in tension in the group. (Refer to ACI 318
Figures RD.5.2.1a and RD.5.2.1b and replace the terms
1.5her and 3.0her With Corna @and Serne, respectively.)

Anao is the projected area of the failure surface of a single
anchor without the influence of proximate edges in
accordance with Eq. (D-16¢):

Anvao = (Sorna) (D-16c)
with:
Sona = 20d % (Ty .. /1450)*° < 3 x h (D-16d)

D.5.3.8 - The critical spacing Scrna @and critical edge Cerna
must be calculated as follows:

SeNna = asgiven by Eq. (D-16d)
(D-16¢)

D.5.3.9 — The basic strength of single adhesive anchor in
tension in cracked concrete shall not exceed:

CorNa =  SorNa/2

Nao = Tpor XX A X het (D-161)
Ti o = the characteristic bond strength in cracked
concrete  having  specified = compressive

strength, f'.. See Table 5A and 5B of this
report.

D.5.3.10 - The modification factor for the influence of the
failure surface of a group of adhesive anchors is:

Wona = Yonao * [(8/Serna)”® % (1- Wonao)]
where:

(D-16g)

s = actual spacing of anchors (see Tables 1 and 4 for Spmin)

Yonao = %= [(n°° - 1) % (Ty [ Tpner )" 1210

(D-16h)

n =the number of tension-loaded adhesive
anchors in a group.

T maxer = tKe, o /(T X d)} % (her. f)*° (D-16i)

D.5.3.11 - The modification factor for eccentrically loaded
adhesive anchor groups is:

Wec,Na = 141 + (2e'W/Serna)} < 1.0
Eq. (D-16)) is valid for e'y < s/2

If the loading on an anchor group is such that only some
anchors are in tension, only those anchors that are in
tension must be considered when determining the
eccentricity e'y for use in Eq. (D-16j).

(D-16))

In the case where eccentric loading exists about two
orthogonal axes, the modification factor Wecna must be
computed for each axis individually and the product of
these factors used as Wecna in Eq.(D-16b).

D.5.3.12 - The modification factor for edge effects for
single adhesive anchors or anchor groups loaded in
tension is:

WYeana = 1.0 (D-161)
when Camin 2 CerNa

or

Woana = [0.7 + 0.3 X (Camin/ Corna)] < 1.0 (D-16m)

When Ca,min < Ccr,Na

D.5.3.13 — When an adhesive anchor or group of adhesive
anchors is located in a region of a concrete member where
analysis indicates no cracking at service load levels, the
nominal strength, Nz or Nag, of a single adhesive anchor or
a group of adhesive anchors shall be calculated according

to Eq. (D-16a) and Eq. (D-16b) with T k uner (see Table 5A

and 5B of this report) substituted for T, .. in the calculation

of the basic strength Nao in accordance with Eq. (D-16f).
The factor Wynao Shall be calculated in accordance with

Eq. (D-16h) whereby the value of T k uner shall be

substituted for T, . and the value of T, ... shall be
calculated in accordance with Eq. (D-16n) and substituted
for Ty 1ax.cr in EQ. (D-16h).

= {kc uncr/(rrx d)} x (hef, fe, 05 (D-16n)

Tk,max,uncr
D.5.3.14 — When an adhesive anchor or a group of
adhesive anchors is located in a region of a concrete
member where analysis indicated no cracking at service
load levels, the modification factor Wy na shall be taken as:

WYona = 1.0 when Camin 2 Cac (D-160)
or
Yona = MX[Camin>Cer.Na| When Camin < Cac (D-16p)

C

ac

For all other cases, Wyna =
concrete is considered).

1.0 (e.g. when cracked

The value of coc must be as noted in Table 1 of the
report. Cerna IS determined using equation D-16e.

Additional information for the determination of nominal
bond strength in tension is given in Section 4.1.8 of this
report.

4.1.5 Static Steel Strength in Shear: The nominal steel
strength of a single anchor in shear, Vs, in accordance
with ACI 318 D.6.1.2, is given in Tables 2 and 3 of this
report. The strength reduction factor, ¢, corresponding to
the steel element selected, is also given in Tables 2 and 3
of this report for use with load combinations of ACI 318
Section 9.2 as set forth in D.4.4.

4.1.6 Static Concrete Breakout Strength in Shear: The
nominal concrete breakout strength of a single anchor or
group of anchors in shear, Ve, or Ve, must be calculated
in accordance with ACI 318 D.6.2, with modifications as
described in this section. The basic concrete breakout
strength in shear, Vp, must be calculated in accordance
with ACI 318 D.6.2.2 using the values of hes and dyp as
described in Table 4 of this report in lieu of /, and d, (2009
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IBC). In no case shall /; exceed 8dy. The value of f; must
be limited to 8,000 psi (55.1 MPa), in accordance with ACI
318 Section D.3.5.

4.1.7 Static Concrete Pryout Strength in Shear: In lieu
of determining the nominal pryout strength in accordance
with ACI 318 D.6.3.1, nominal pryout strength in shear
must be calculated in accordance with the following
sections added to ACI 318:

D.6.3.2 - The nominal pryout strength of an adhesive
anchor V¢, or group of adhesive anchors V¢ shall not
exceed:

(a) for a single adhesive anchor

Voo = min| kep Naj Kep Neo | (D-30a)
(b) for a group of adhesive anchors

Veog = min | kep Nag; kep Nebg | (D-30b)
where:

Kep = 1.0 for hes < 2.5 inches

Kep = 2.0 for hes 2 2.5 inches

N, shall be calculated in accordance with Eq.(D-16a)
Nag shall be calculated in accordance with Eq .(D-16b)
Neb, Neog are determined in accordance with D.5.2.

41.8 Bond Strength Determination: Bond strength
values are a function of the concrete condition (cracked or
uncracked), 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.
Bond strength values must be modified with the factor Kz
for cases where the holes are drilled in water-saturated

4.1.10 Critical Edge Distance, ca: In lieu of ACI 318
D.8.6, values of c,c provided in Table 1 of this report must
be used.

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, or Seismic
Zone 2B, 3 or 4 under the UBC, the design must be
performed according to ACI 318 D.3.3, and the anchor
strength must be adjusted in accordance with 2009 IBC
Section 1908.1.9 or 2006 IBC Section 1908.1.16. For
brittle steel elements, the anchor strength must be
adjusted in accordance with ACI 318-08 D.3.3.5 or D.3.3.6,
or ACI 318-05 D.3.3.5. The nominal steel shear strength,
Vsa, must be adjusted by av,seis as given in Tables 2 and 3
of this report for the corresponding anchor steel. The

nominal bond strength, 7, .., must be adjusted by anseis

for the "/g-inch (22 mm) and 1-inch (25.4 mm) diameter
anchors and #7 and #8 reinforcing bars, as given in Tables
5A and 5B of this report respectively.

4.1.12 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 D.7.

4.2 Allowable Stress Design (ASD):

4.21 General: For anchors designed using load
combinations in accordance with IBC Section 1605.3 or
UBC Section 1612.3 (Allowable Stress Design), allowable
loads shall be established using Eq. (4-1) or Eq. (4-2):

TatowableAso = N/ Eq. (4-1)
and
Vaowable.asp = pVp/a Eq. (4-2)

where:

concrete as follows:

Taltowable, ASD

Vallowable, ASD

¢Nn

Allowable tension load (Ibf or kN)
Allowable shear load (Ibf or kN)
The lowest design strength of an

SPECIAL PERMISSIBLE BOND ASSOCIATED
INSPECTION | INSTALLATION | STRENGTH | STRENGTH
LEVEL CONDITION REDUCTION
FACTOR

Continuous Dry concrete (" Dary,ci

Continuous | Water-saturated | 7, X Ksatoi Patci
Periodic Dry concrete (" Piry,pi
Periodic Water-saturated | 7, X Ksat, pi Dsatpi

T, in the table above refers to 7, ., or 7, .. ,and
where applicable, the modified bond strengths must be
usedinlieuof 7, ,or 7, .. .

4.1.9 Minimum Member Thickness, hmin, Minimum
Anchor Spacing, Smin, and Minimum Edge Distance,
Cmin: In lieu of ACI 318 D.8.3, values of cmin and Smin
provided in Table 1 of this report must be used. In lieu of
using ACI 318 D.8.5, minimum member thickness, Amin,
must be in accordance with Table 1 of this report. In
determining minimum edge distance, cmin, the following
section must be added to ACI 318:

D.8.8 — For adhesive anchors that will remain untorqued,
the minimum edge distance shall be based on minimum
cover requirements for reinforcement in Section 7.7. For
adhesive anchors that will be torqued, the minimum edge
distance and spacing shall be taken from Table 1 of this
report.

anchor or anchor group in tension as
determined in accordance with ACI
318 Appendix D as amended in
Section 4.1 of this report and 2009
IBC Sections 1908.1.9 and 1908.1.10
or 2006 IBC Section 1908.1.16, as
applicable.

oV = The lowest design strength of an
anchor or anchor group in shear as
determined in accordance with ACI
318 Appendix D as amended in
Section 4.1 of this report and 2009
IBC Sections 1908.1.9 and 1908.1.10
or 2006 IBC Section 1908.1.16, 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.
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4.2.2 Interaction of Tensile and Shear Forces: In lieu
of ACI 318 Sections D.7.1, D.7.2 and D.7.3, interaction of
tension and shear loads must be calculated as follows:

If Tapplied < 0.2 Taowabie.asp, then the full allowable strength
in shear, Vaiowabie.asp, shall be permitted.

If Viappiied < 0.2 Vaowasie.asp, then the full allowable strength
in tension, Tajowabie Asp, Must be permitted.

For all other cases:

Tappl/'ed Vappl/'ed

<12 Eq. (4-3)

Tallowable, ASD ~ Vallowable, ASD

4.3 Installation:

Installation parameters are provided in Table 1, 7, 8, 9 and
in Figure 1. 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 published
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 anchors may be used for floor (vertically down), wall
(horizontal), and overhead applications. Horizontal and
overhead applications are limited to use with the %/g-inch
(9.5 mm) and 'o-inch (12.7 mm) threaded rods and #4
reinforcing bars.

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 4.1.8 and
Tables 5A and 5B of this report for special inspection
requirements, including strength reduction factors, ¢,
corresponding to the type of inspection provided.

4.4.2 Continuous Special Inspection

Installations made under continuous special inspection
with an onsite proof loading program must be performed in
accordance with 2009 IBC Sections 1704.4 and 1704.15,
2006 and 2003 IBC Sections 1704.4 and 1704.13, and
Section 1701.5 of the UBC, whereby continuous special
inspection is defined in IBC Section 1702.1, UBC Section
1701.6.1, 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;

Acceptable displacements at proof load;

4. 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 50 percent of expected peak load based on adhesive
bond strength nor 80 percent of the anchor yield strength.
The proof load shall be maintained at the required load
level for a minimum of 10 seconds.

Continuous special inspection is required for all cases
where anchors installed overhead (vertical up) are
designed to resist sustained tension loads.

4.4.3 Periodic Special Inspection

Installations made under periodic special inspection must
be performed where required in accordance with 2009 IBC
Sections 1704.4 and 1714.15, 2006 and 2003 IBC
Sections 1704.4 and 1704.13, or Section 1701.5 of the
UBC, whereby periodic special inspection is defined in IBC
Section 1702.1, UBC Section 1701.6.2, 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.

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

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 USES

The Simpson Strong-Tie SET-XP Epoxy Adhesive Anchor
System described in this report 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 published
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).
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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 predrilled with carbide-tipped drill bits
complying with ANSI B212.15-1994.

5.5 Loads applied to the anchors must be adjusted in
accordance with Section 1605.2 of the IBC or
Sections 1612.2 or 1909.2 of the UBC for strength
design, and in accordance with Section 1612.3 of the
UBC and Section 1605.3 of the IBC for allowable
stress design.

5.6 SET-XP epoxy adhesive anchors are recognized for
use to resist short-term 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 shall
comply with the requirements of 2009 IBC Section
1908.1.9 or 2006 IBC Section 1908.1.16.

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:

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

* 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.

« Anchors are used to nonstructural

elements.

support

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 Steel anchoring materials in contact with preservative-
treated and fire-retardant-treated wood shall be zinc-
coated steel or stainless steel. The coating weights
for zinc-coated steel shall be in accordance with
ASTM A153 Class C or D.

5.17 Only stainless steel anchors are permitted for exterior
exposure or damp environments.

5.18 Special inspection must be provided in accordance
with Sections 4.4 of this report. Continuous special
inspection for overhead installations (vertical up) that
are designed to resist sustained tension loads must
be provided in accordance with Section 4.4 of this
report.

5.19 SET-XP epoxy adhesive anchors may be used for
floor (vertically down), wall (horizontal), and overhead
applications. Horizontal and overhead applications
are limited to use with the %g-inch- and '/»-inch-
diameter (9.5 and 12.7 mm) threaded rods and #4
reinforcing bars.

5.20 SET-XP epoxy adhesive is manufactured and
packaged into cartridges by Simpson Strong-Tie
Company, Inc., in Addison, lllinois, with quality control
inspections by CEL Consulting (AA-639).

6.0 EVIDENCE SUBMITTED

6.1 Data in accordance with the ICC-ES Acceptance
Criteria for Post-installed Adhesive Anchors in
Concrete (AC308), dated November 2009.

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

7.0 IDENTIFICATION

7.1 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, the name of the inspection agency
(CEL Consulting), and the evaluation report number
(ESR-2508).

7.2 Threaded rods, nuts, washers and deformed
reinforcing bars are standard elements and must
conform to applicable national or international
specifications.
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TABLE 1—SET-XP EPOXY ADHESIVE ANCHOR INSTALLATION INFORMATION

Nominal Rod Diameter d, (inch)

Characteristic Symbol Units 3 : - 3 - :
/s 2 /s 14 /s 1 1,
Drill Bit Diameter Ohoe in. "y A A Iy 1 1"g A
Maximum Tightening Torque Tinst ft-Ib 10 20 30 45 60 80 125

i 3 3 1 1 3

Permitted Embedment Depth Range Pt min In. 2’ 2 3 31/ 3 4 5

Minimun/Maximum Rt max in. 7', 10 12"/, 15 17", 20 25
Minimum Concrete Thickness Nmin in. hes + 5d,
Critical Edge Distance Cac in. 3 X het

Minimum Edge Distance Crmin in. 1%, 2,

Minimum Anchor Spacing Smin in. 3 6

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

TABLE 2—STEEL DESIGN INFORMATION FOR THREADED ROD

Nominal Rod Diameter (inch)

Characteristic Symbol | Units
y % A s A A 1 (WA
Nominal Diameter do 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 4525 8235 13110 | 19370 | 26795 | 35150 56200

Tension Resistance of Steel

“ASTM A193. Grade B7 9750 17750 | 28250 | 41750 | 57750 | 75750 | 121125

Tension Resistance of Steel - Stainless Steel Nsa Ib.

ASTM A193, Grade B6 (Type 410) 8580 15620 | 24860 | 36740 | 50820 | 66660 | 106590

Tension Resistance of Steel - Stainless Steel

ASTM A193, Grade B8 and B8M (Types 304 4445 8095 12880 | 19040 | 26335 | 34540 55235
and 316)
Strength Reduction Factor for Tension
- Steel Failure' 4 ) 0.75
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 2260 4940 7865 11625 | 16080 | 21090 33720

Shear Resistance of Steel

_ ASTM A193, Grade B7 4875 10650 | 16950 | 25050 | 34650 | 45450 72675

Shear Resistance of Steel

- Stainless Steel ASTM A193, Grade B6 (Type Vea Ib 4290 9370 14910 | 22040 | 30490 | 40000 63955
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 A 307, Grade C 0.87 0.78 0.68 0.68 0.68 0.68 0.65

Reduction for Seismic Shear

_ASTM A193, Grade B7 0.87 0.78 0.68 0.68 0.68 0.68 0.65

Reduction for Seismic Shear - Stainless Steel Qv seis -

ASTM A193, Grade B6 (Type 410) 0.69 0.82 0.75 0.75 0.75 0.83 0.72
Reduction for Seismic Shear - Stainless Steel
ASTM A193, Grade B8 and B8M (Types 304 0.69 0.82 0.75 0.75 0.75 0.83 0.72

and 316)
Strength Reduction Factor for Shear
- Steel Failure’ 4 ) 0.65

'The tabulated value of ¢ applies when the load combinations of Section 1605.2.1 of the IBC, Section 1612.2 of the UBC, or ACI 318 Section
9.2 are used. If the load combinations of Section 1909.2 of the UBC or ACI 318 Appendix C are used, the appropriate value of ® must be
determined in accordance with ACI 318 D.4.5.
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TABLE 3—STEEL DESIGN INFORMATION FOR REINFORCING BAR (REBAR)

Bar Size
Characteristic Symbol | Units
#4 #5 #6 #7 #8
Nominal Diameter do in. 0.5 0.625 0.75 0.875 1
Minimum Tensile Stress Area Ase in.2 0.2 0.31 0.44 0.6 0.79
Tension Resistance of Steel - Rebar (ASTM A 615 Gr.60) Nsa Ib. 18000 27900 39600 | 54000 | 71100
Strength Reduction Factor for Tension - Steel Failure' 1) - 0.65
Minimum Shear Stress Area Ase in.2 0.2 0.31 0.44 0.6 0.79
Shear Resistance of Steel - Rebar (ASTM A 615 Gr. 60) Vsa Ib. 10800 16740 23760 | 32400 | 42660
Reduction for Seismic Shear — Rebar (ASTM A 615Gr. 60) Qv seis - 0.88 0.84 0.84 0.77 0.77
Strength Reduction Factor for Shear - Steel Failure' 1/ - 0.60

"The tabulated value of ¢ applies when the load combinations of Section 1605.2.1 of the IBC, Section 1612.2 of the UBC, or ACI 318 Section
9.2 are used. If the load combinations of Section 1909.2 of the UBC or ACI 318 Appendix C are used, the appropriate value of ® must be
determined in accordance with ACI 318 D.4.5.

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

Nominal Rod/Rebar Diameter
Characteristic Symbol Units - " or 55" or 3" or 715" or 1" or fip
8 #4 #5 #6 #7 #8 4
Nominal Diameter do in. 0.375 0.5 0.625 0.75 0.875 1 1.25
. 3 3 1 1 3
Permitted Embedment Depth Range Petmin In. 2 274 3/ 3/ 3 4 S
Min. / Max. Pt max In. 7', 10 12", 15 17", 20 25
Minimum Concrete Thickness Nmin in. hes + 5d,
Critical Edge Distance Cac in. 3 X het
Minimum Edge Distance Crnin in. 1%, 2%,
Minimum Anchor Spacing Smin in. 3 6
Effectiveness Factor for K ) 17
Uncracked Concrete o
Effectiveness Factor for K } 24
Uncracked Concrete euner
Strength Reduction Factor - ) 0.65
Concrete Breakout Failure in Tension' 4 )
Strength Reduction Factor - Concrete ) 0.70
Breakout Failure in Shear 4 )
Strength Reduction Factor -
Pryout Failure' 4 ) 0.70

"The tabulated values of ¢ applies when both the load combinations of Section 1605.2.1 of the IBC, Section 1612.2 of the UBC, or ACI 318
Section 9.2 are used and the requirements of ACI 318 D.4.4(c) for Condition B are met. If the load combinations of Section 1909.2 of the UBC
or ACI 318 Appendix Care used, the appropriate value of ® must be determined in accordance with ACI 318 D.4.5(c) for Condition B.
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TABLE 5A—SET-XP EPOXY ADHESIVE ANCHOR THREADED ROD BOND STRENGTH DESIGN INFORMATION

Nominal Rod Diameter

saturated Concrete

Condition Characteristic Symbol | Units
3/8" 1/2u 5/8" 3/41. 7/8" 1" 1 1/4..
Temperature Characteristic Bond Strength Tk uncr psi 1510 2250 2075 1905 1730 1555 1205
Range 1 for -
U o Permitted Minimum | heme | 2 | 2% | 3% | 3% | 3% | 4 5
c te!? Embedment - in. ; : ;
oncrete Depth Range Maximum e max 7'l 10 12'/, 15 177, 20 25
Temperature Characteristic Bond Strengths’6 Th,or psi 1165 995 855 760 700 675 675
Range 1 for -
Cracked Permitted Minimum Nefmin , 3 4 5 6 7 8 10
Concrete'? Embedment in. ; : ;
Depth Range Maximum hefmax 7', 10 12'1, 15 171, 20 25
Temperature Characteristic Bond Strength Th,uncr psi 780 1160 1070 980 895 800 625
%il%:czk;?jr Permitted Minimum Nt min _ 2°ly 2%, 3" 3", 3% 4 5
554 Embedment - in. v : ;
Concrete™™ Depth Range Maximum hefmax 7'/, 10 12/, 15 17°/; 20 25
Temperature Characteristic Bond Strengthf”6 Thoor psi 600 515 440 390 360 350 350
Range 2 for -
Cracked Permitted Minimum Nefmin _ 3 4 5 6 7 8 10
Concrete?®* Embedment in. : : ;
Depth Range Maximum Pet max 7' 10 12'/, 15 17", 20 25
Strength Reduction Factor -
Dry Concrete Pry.ci 0.65
Continuous Strength Reduction Factor - 0.45
Inspection Water-saturated Concrete Pratoi )
Additional Factor - Water-
saturated Concrete Ksato 0.57
Strength Reduction Factor -
Dry Concrete Py 0.55
Periodic Strength Reduction Factor - 0.45
Inspection Water-saturated Concrete Pratpi ’
Additional Factor - Water- Keatp 0.48

1Temperature Range 1: Maximum short term temperature of 110°F. Maximum long term temperature of 75°F.
2Temperature Range 2: Maximum short term temperature of 150°F. Maximum long term temperature of 110°F.

3Short term concrete temperatures are those that occur over short intervals (diurnal cycling). Long term temperatures are constant over a

significant time period.
“For load combinations consisting of only short-term loads, such as wind or seismic loads, bond strengths may be increased by 72 percent.

®As detailed in Section 4.1.11 of this report, bond strength values for "/s" anchors must be multiplied by ay seis = 0.80.
®As detailed in Section 4.1.11 of this report, bond strength values for 1" anchors must be multiplied by ay seis = 0.92.
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TABLE 5B—SET-XP EPOXY ADHESIVE ANCHOR REBAR BOND STRENGTH DESIGN INFORMATION

Nominal Rebar Diameter

Concrete

Condition Characteristic Symbol Units
w | w5 | we | w #8
Temperature Characteristic Bond Strength Thuncr psi 1600
Range 1 for — 3 1 1 3
Uncracked Permitted Embedment Depth [ Minimum Pt min o 2l 3 3, 3, 4
1,3 .
Concrete Range Maximum Nefmax 10 121, 15 171, 20
Temperature Characteristic Bond Strength®® Tior psi 995 855 760 700 675
Range 1 for —
Cracked1 , Permitted Embedment Depth [ Minimum Net min o 4 5 6 7 8
Concrete” Range Maximum Pt max ' 10 12", 15 171, 20
Temperature Characteristic Bond Strength Th,unr psi 825
Range 2 for - 3 1 1 3
Uncracked Permitted Embedment Depth | Minimum hetmin in 24 3s 312 37 4
Concrete** Range Maximum Retmax ' 10 12"/, 15 171, 20
Temperature Characteristic Bond Strengths’6 Thor psi 515 440 390 360 350
Range 2 for —
Crackegﬁ34 Permitted Embedment Depth Minimum Pe,min in 4 S 6 7 8
Concrete®™ Range Maximum Rt max ' 10 12", 15 17"/, 20
Strength Reduction Factor - Dry Concrete By 0.65
Continuous Strength Reduction Factor - Water- 0.45
Inspection saturated Concrete Prat )
Additional Factor - Water-saturated
Ksat,ci 057
Concrete
Strength Reduction Factor - Dry Concrete Dary.pi 0.55
Periodic Strength Reduction Factor - Water- 0.45
Inspection saturated Concrete Prato )
Additional Factor - Water-saturated K 0.48
sat,pi B

1Temperature Range 1: Maximum short term temperature of 110°F. Maximum long term temperature of 75°F.
2Temperature Range 2: Maximum short term temperature of 150°F. Maximum long term temperature of 110°F.
3Short term concrete temperatures are those that occur over short intervals (diurnal cycling). Long term temperatures are constant over a

significant time period.
“For load combinations consisting of only short-term loads, such as wind or seismic loads, bond strengths may be increased by 72 percent.

®As detailed in Section 4.1.11 of this report, bond strength values for #7 rebar anchors must be multiplied by ay seis = 0.80.
®As detailed in Section 4.1.11 of this report, bond strength values for #8 rebar anchors must be multiplied by ay seis = 0.92.
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TABLE 6—EXAMPLE SET-XP EPOXY ADHESIVE ANCHOR ALLOWABLE STRESS DESIGN TENSION VALUES
FOR ILLUSTRATIVE PURPOSES

i All I
Nominal Anchor Drill Bit Erﬁﬁ:ﬁ:’,‘,’:nt Tensmafozd
Diameter, d, Diameter, dhoie Depth, h @ Nnla ,
(inches) (inches) (inchc,es)Ef ('bns)
Y, ", 2% 1929
n 5s 2%, 2405
5, 3, 3" 2910
7, 7y 3", 3450
s 1 3%, 3825
] 1, 4 4215*
™ 1%, 5 5892

Design Assumptions:

. Single Anchor with static tension load only.

. Vertical downward installation direction.

. Inspection Regimen = Continuous.

. Installation temperature =50 - 110 F.

. Long term temperature = 75 F.

. Short term temperature = 110 F.

. Dry hole condition - carbide drilled hole.

. Embedment = hegmin

. Concrete determined to remain uncracked for the life of the anchorage.

10. Load combinations from ACI 318 Section 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. Cat = Ca2 2 Cac

15. h 2 hpin

OCoONOOOP~WN =

** [llustrative Procedure (reference Table 2, 4 and 5 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 Section D.5.1 = @.Ns. = 0.75 x 75,750 = 56,810 Ibs.

Step 2: Calculate Static Concrete Breakout Strength in Tension per ACI 318 Section D.5.2 = ¢Ng, = 0.65 x 9,600 = 6,240 Ibs.
Step 3: Calculate Static Pullout Strength in Tension per Section 4.1.4 of this report = ¢,N, = 0.65 x 19,540 = 12,700 Ibs.

Step 4: The controlling value (from Steps 1, 2 and 3 above) per ACI 318 Section D.4.1.2 = ¢N,, = 6,240Ibs.
Step 5: Divide the controlling value by the conversion factor a per section 4.2.1 of this report:

Tallowable,ASD = ¢Nn/(] = 6,240 /1.48 = 4,215 |bs.

TABLE 7—INSTALLATION DETAILS FOR THREADED ROD ANCHORS

Anchor Drill Bit
Diameter Diameter'? Brush Part Nozzle Part Dispensing Tool Adhesive Retaining
(in) (in) Number Number Part Number Cap Part Number®
%Iy 'fa ETB6 ARC37-RP25
'y %y ETB6 ARC50-RP25
A A ETB6 ARC62-RP25
Y, Iy ETBS EMN22i CDEE)%E%LZT?BE'DET%&%AP' ARC75-RP25
A 1 ETB10 ARC87-RP25
1 1/ ETB10 ARC100-RP25
1, 1%g ETB12 ARC125-RP25

For Sl: = 1 inch = 25.4 mm.

1Rotary Hammer must be used to drill all holes.Drill bits must meet the requirements of ANSI B212.15.
Adhesive Retaining Caps are to be used for horizontal and overhead anchor installations only.
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TABLE 8—INSTALLATION DETAILS FOR REINFORCING BAR ANCHORS

Anchor Drill Bit

Diameter Diameter™? Brush Part Nozzle Part Dispensing Tool Adhesive Retaining
(in) (in) Number Number Part Number Cap Part Number®
#4 % ETB6 ARC50-RP25
#5 %, ETB6 ARC62-RP25
#6 Iy ETBS8 EMN22i CD;E)(%;&T(ZT?BE'DET%EiZPAP’ ARC75-RP25
#7 1 ETB10 ARC87-RP25
#8 1"/ ETB10 ARC100-RP25

For SI: = 1 inch = 25.4 mm.

1Rotary 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 only.

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 = (¢ x ¥s) + 32.

'For water-saturated concrete, the cure times should be doubled.
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[+ ] oL prepamaTion

For haorizontal, vertical and overhead asplications.

/ 4 4
M seconds seconds
i A — (min.) {min. )
e e = 2
et [ e :’_ e 7
et \?E:' L JE e 2
by P02 = ﬁc'—3I] P 80
Sy 28| psi min. a <7t 25 | psi min.

1. Drill-Drill hde to 2. Blow—Remove dust from hole 3. Brush—Clean with a nylon 4. Blow—Remove dust from hole
specified diameter with oil-free compressed air brush for a minimum of 4 with oil-free compressed air
and depth. for a minimum cf 4 seconds. cycles. Brush should provide for a minimum of 4 seconds.

Compressed air nozzle MUST resistance to insertion. If no Compressed air nczzle MUST
reach ths bottom of the hole. resistance is felt. the brush is reach the bottom cf the hole.

worn and must bz replaced.

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

1. Check—Check cartridge 2. Open—Open o = %m
ewpiratinn date. Mo nat carfricge per i —————_'FL.“"T;:%
use sxpired product. package :
Product is usable instructions
until end of printed F P - o I
I ' 3. Atiach—Attach proper &, Ilblﬂ INSCTL CATITIags . UIhl]UIIbl.T_U prIIbU adhesive
expiration month. Simpson Strong-Tie® into dispensing tool. to the side until properly
nozde to cartridge. mixed (uniform color).

Do not modity nozzle

Note: Revizw MSDS prior to use. Refer to Tzbles A and B for proper nozzle and dispensing tool part number. Refer to Tebles C and E for proper
achczive storage tempeoratures, permittcd concrote tomperaturc rangs and adhesive gel times.

EB GEIIRCETTE Vertical Anchorage

Prepare the hole per instructicns “Hole Preparation”.

Dry and Damp Holes:

121 1. Fill-Fill hale ¥ - 24 2. Insed—Insert 3. Do not disturh—
full, starling from Lhe clean, vil res Do vol disturl,
botiom to prevent air anchor, turnirg load or torgue
pockets. Withd raw slowly until the anchor until
nozzle as hels fills anchor contacts fully cured.
up. Nozzie extsnsions the bottom of
may be nesded for the hole.
deep holes.
Threaded rod
or rebar
Mote: Refer to Table C for proper gel times and cure times and Table D for maimum tightening torgue.
Il AL Horizontal and Overhead Anchorage
Prepare the hole per instructicns "Hole Preparation”.
Threaded Threaded
+| rod or rod or
rebar rebar
1. Install-Install Simpson 2. Fil=Fill hols ¥ - 34 full, starting 3. Insert—Insert clean, oil free anchoar, 4. Do not disturb—0o not disturb,
Strong-Tie® ARC adhesive from the bottom to prevent air turning slowly until the anchor load or torque archor until fully
retaining cap. (ARC pockets. Withdraw rozzle as contacts the bottom of the hole. cured.
required. Reler o Tablss hole fills up. Nuzgde extensivns
Aand B.) may be needed for deep holss.

Mote: Rafer to Tabls C for proper gel times and cure times and Table D for maximum tightening torgus.

FIGURE 1—INSTALLATION DETAILS
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Table A - Installation Details for Threaded Rod Anchors

D‘!'m'."::r Dpri"eiBﬂ” Brush Parl Nuvezle Parl Dispensing Tool Adhesive Relaining
'aﬁ:” e |ar(|:n]er Number Number Part Number Cap Part Number®
% 18 ETBE ARC37-RP25
] £l ETB& ARCS50-RP25
¥ £ ETBG GOT10, EDT228, ARCB2-RP25
% T ETES EMNZ2i it ARCT5-RPZ5
% 1 ETE10 EDT56AP ARCE7-RP25
1 14 ETE10 ARC100-RP25
1% 1% ETB12 ARC125-RP25

1. Rotary Hammer must be used to dril all holes.
2. Drill bts must meet the requirements of ANS| B212.15.
3. Adhesive Retaining Caps are to be used for horizontal and overhezd anchor insta lations only.

Table B - Installation Details for Reinforcing Bar Anchors

D?:::::;r Dil;rr::::tliirl1-= Brush Part Mozzle Part Dispensing Teol Adhesive Retaining
(in) (in) Number Number Part Number Cap Part Number®
#4 £ ETB6 ARCS0-RP25
25 3 ETEG CDTQ[?'IFELTPE%I ARC6H2-RP25

T o : e
#6 ETBS EMNERi EDT22CKT, ARCT5-RP25
2 1 ETB1D EDTSBAP AHCE/-HPZ2D
#8 1 ETB1G ARC100-RP25

1. Rotary Hammer must be used to dril all holes.
2. Orill bts must meet the requiremenis of ANS| B212.15.
3. Adhesive Retaining Caps are to be used for horizontal and overhezd anchor insta lations only.

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

Anch Maximum Min. Emb. Max. Emb. Min. Anchor Min. Edge Min. Concrete
IJ'“B aor Tightening Torgue Depth Depth Spacing Distance Thickness
ianeter T, h 0 h
{in) nat el min ol max s_mln G_mln min
{H-1n) {in] {in) (in) {in) {in)
ki 10 2% TV
e 20 2% 10
=2 = 22 3 1% -
Ed 43 3 i3 i+ Ddo
a &0 3 1714
1 &0 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)
20 10 6] i2 45 to 90 T to 32 24
70 21 45 24
90 32 35 24
110 43 20 24

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

FIGURE 1—INSTALLATION DETAILS (Continued)
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Natarmina if o ainala 1£" diamatar ACTR A40
uBIBIMINE iT & Singi T AT

SET-XP™ epoxy adhesive with a minimum 42" embedment (hay=4%2")
installed 134" from the edge of a 12' deep spandrel beam is adequate for

a service tansion load of 650 Ib. for wind and a reversible service shear
load of 275 Ib. for wind. The anchor will be in the tension zone, away from
other anchors in ' = 3,000 psi normal-weight concrete (dry). The anchor
will be subjected to a maximum short-term temperature of 110°F and a
maximum long-term temperature of 75°F. Continuous inspection will be

provided.

2
o
x
13
2
3
o

=3

o afade o

CALCULATIONS AND DISCUSSION REFERENCE

1. Determine the Factored Tension and
Shear Design Loads: AGI 318, 9.21

Nya =1.6W=1.6x 650 =1,040b.
Vya=1.6W=16x275=4401b.

=3
3
2
g
-
Po

This is a combined tension & shear interaction
problem where values for both N, and & 1, need
to be determined. ¢V, is the lesser of the design
tension strangth controlled by: steel ($Ns,),
concrete breakout (9/Ngp), or adhesive (i),
¢V, is the lesser of the design shear strength
controlled by: steel (¢ V5,), concrete breakout

($Vep), or pryout (¢Vep).

3. Steel capacity under tension loading: D.5.1
s = Nyq £q. (D-1)
Ngz =17,750 Ib. Table 2
=075 Table 2

n =1 (single anchor)
Calculating for ¢Ng,:
Ny, =0.75 x1x 17,750 = 13,313 Ib. > 1,040 Ib. - 0K

Note: Rebar not
shown for clarity.

CALCULATIONS AND DISCUSSION

4. Concrate braakout capacity

under tension loading:

dwcb = Nya

A
Nep = Aﬁ Ved ¥ on Vepn Ny
Neo

Wiere:

Ny = kT hr®

substituting:

Mggy= & AN W W o ko™
I P

where:

ko= kg =17

(Anchor is installed in a temsion zone, therefore,
cracking is assumed at service loads)

Wepn=1.0

W= 07 +03 SAMn

T5hg

When ¢z min < 1.5 her

by observation, ¢z mip <1.5hgf

1.75
Yo y=07+03 =0.78
ad =50 % 1.5(4.5)

Won=1.0
{assuming cracking at service loads)
% = 0.65 for Condition B
{no supplementary reinforcement provided)
’q.'l‘co= gnefe
=9(4.5)°
=182.25in.2

Ape=(Ca1 + 150 (2 X 1.50g0
=(1.75 + 1.5(4.5)){2 x 1.5(4 5))

~114.75n2
A 11475 6
Ao 18225

Calculating for N

DNy = 0.65% 063 x1.0x078x1x17x
V2,500 x (4.5)"° =2,592 Ib. > 1,040 Ib. — OK

FIGURE 2—EXAMPLE CALCULATIONS

REFERENCE

D52
Eq. (D-1)

Eq. (D-4);

Eq. (D7)

Table 4

D527
Eq. (D-11)

D526

Table 4

Eq. (D-6)

Fig. RD.5.2.1(a)

Section 5.3
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CALCULATIONS AND DISCUSSION REFERENCE
5. Adhesive anchor capacity under tension loading: Section 4.1.4
Oy 2 Nyg Eq. (D-1)

A
Mo == Vaaa? ppalao Eq. (D-16a)
Nao
Nag = Ty eatdhes =9957(0.5)(4.5) = 7,033 /b. Eq. (D-16f)

=21

Soria = 200 ~ [_huner < gp Eq. (D-16d
erNa 1450 of q. {1 )

Sorpia = (20)(0.5) A f% =12.46/1n. = 3her =135 in. Table 5

SerNa = 12.46 in.

CorNa =——= 'T=6.23 in. Eq. (D-16e)
Aao = (Serna)? = (12.46)2 = 155.25 in.2 Eq. (D-16¢)
ANa = (Cat + CorNa)(Saria) = (1.75 + 6.23)(12.46) = 99.43 in.?

Camin.
Wagna = (0.7 +0.3 200 <1.0 Since camin < o EQ. (D-16m)

CerNa
Camin 1.75
Wagna =(0.7+03 Corlta ) =(0.7+ O.SW] =0.78
Vpna=1.0 AC308D.5.3.14
4 =0.65 for dry concrete Table &
Calculating for ¢NR:
99.43
¢Na = 0.65x 5555 x0.78 x1x 7,033 =2284 |b>1,040 b. - OK
. Check all failure modes under tension loading: D412
Summary:
Steel capacity = 13,313 Ib.
Concrete breakout capacity = 2,592 Ib.
Adhesive capacity = 2,284 Ib. — Controls
- 9Np=2,284 Ih. as adhesive capacity controls
. Steel capacity under shear loading: D.6.1
OVgaz Vi Eq. (D-2)
Vsq = 10,650 Ib. Table 2
¢ =(.65 Table 2

Calculating for 9 Vg
OV, = 0.65 x 10,650 = 6,923 Ib. > 440 Ib. - 0K

CALCULATIONS AND DISCUSSION REFERENCE
8. Concrete breakout capacity under shear loading: D62
Doy = Vs Eq. (D-2)
A
Vep= Aﬂ Vea Vo v Vo Eq. (D-21)
Veo
where:
fy02 — —
vb=?(d_f) NRTASBE Eq. (D-24)
Q
substituting:
Ay, le\v2 — =
DVp= b AVe ?(8) Ny T 671
ch Aveo ed VeV . Vg Vf o Cay
wheara:
b =0.70 for Condition B
(no supplementary reinforcement provided) D4.4(c)(i)
Ayoo = 45641 Eq. (D-23)
=4.5(1.75)
oAy =13.78in?
Alpe=2(1.5c4)(1.5¢4) Fig. RD.6.2.1(a)

= 2(15(1.75))(1.5(1.75))
o Aye=13781n2

A - 1378 0.62.1
Aypo 1378
Weag =10 since cgp > 1.5¢H Eq. (D-27)
Wop=1.0 D.6.2.7
(assuming cracking at service loads)
dy=0.5n.
lo=8dp=8(0.5) =4 in. D622
Cqp =1.75100.

4 \"2  — .
OVgp=070X TX1%1 X7 X (ﬁ) V05 Section 5.3

Xx¥2,500 x (1.75)'% =608 Ib. > 440 Ib. - OK

w

. Concrete pryout capacity Section 4.1.7
Vep = min[kgpy keplep) Eq. (D-30a)
kop=2.0 for he= 2.5
N, = 3,514 [b. from adhesive-capacity calculation without ¢ factor
Ngp=13,988 Ib. from concrete-breakout calculation without & factor
Vip= (2.0)(3,514) = 7,028 Ib. conirols
=07 Table 4
pVgp = (0.7)(7,028) = 4,920 Ib. > 440 fb. - OK

FIGURE 2—EXAMPLE CALCULATIONS (Continued)
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CALCULATIONS AND DISCUSSION REFERENGE
10, Check all fallure modes undsr shear loading; 0412
Summary:
Stael capacity = 6,923 1h.

Concrete breakout capacity = 608 Ib. — Controls
Pryout capacity = 4,920 b,

'¢If_n= 608 Ib. as concrete hreakout capacity controls

-y
=

. Check interaction of tension and shear forces: 0.7

0.2 ¢V, = V,; then the full tension
design strength is permitted. 071

By observation, this is not the case.

If 0.2 $M, = M5, then the full shear
design strength is permitted n.7.2

By observation, this is not the case.

Eq. (D-31}

1040 | 440 046, 07221.18 <12 - OK
£,£04 bUs

12. Summary

A single %" diameter ASTM A193 Grade B7 anchor rod in SET-XP™
epoxy adhesive at a 41" embedment depth is adequate 1o resist
the applied service tension and shear loads of 650 Ib. and 275 Ib.,
respectively.

FIGURE 2—EXAMPLE CALCULATIONS (Continued)



