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EVALUATION SUBJECT:

WURTH WIT-PE500 EPOXY ADHESIVE ANCHOR
SYSTEM

1.0 EVALUATION SCOPE
Compliance with the following codes:
®m 2006 International Building Code® (2006 1BC)
m 2006 International Residential Code® (2006 IRC)
m 2003 International Building Code® (2003 IBC)
® 2003 International Residential Code® (2003 IRC)
m 2000 International Building Code® (2000 IBC)
® 2000 International Residential Code® (2000 IRC)
® 1997 Uniform Building Code™ (UBC)
Property evaluated:

Structural
2.0 USES

Wiuarth WIT-PE500 Epoxy Adhesive Anchors are used to
resist static, wind and seismic tension and shear loads in
cracked and uncracked normal-weight concrete with
o=, ®lg-, %l4-, and "/g-inch-diameter (12.7, 15.9, 19.1, and
22.2 mm) threaded steel rods and No. 4 through No. 7
steel reinforcing bars; and in uncracked normal-weight
concrete only with 3/8-, 1-, and 1"/4-inch-diameter
(9.5, 25.4, and 31.8 mm) threaded steel rods and No. 3,
No. 8, No. 9, and No. 10 steel reinforcing bars. Use is
limited to normal-weight concrete with a specified
compressive strength, f;, of 2,500 psi to 8,500 psi
(17.2 MPa to 58.6 MPa). The anchor system is an
alternative to cast-in-place anchors described in Sections
1911 and 1912 of the 2006 IBC, Sections 1912 and 1913
of the 2003 and 2000 IBC, and Section 1923 of the UBC.
The anchor systems may also be used where an

engineered design is submitted in accordance with Section
R301.1.3 of the 2006 and 2003 IRC, or Section R301.1.2
of the 2000 IRC.

3.0 DESCRIPTION
3.1 General:

The Wurth WIT-PES00 Epoxy Adhesive Anchor System is
comprised of two-component epoxy adhesive filled in
cartridges, static mixing nozzles, manual dispensing tools,
hole cleaning equipment and adhesive injection
accessories.

Wirth WIT-PE500 epoxy adhesive may be used with
continuously threaded steel rods or deformed steel
reinforcing bars. The primary components of the Wirth
WIT-PE500 Epoxy Adhesive Anchor System, including the
epoxy adhesive cartridge, static mixing nozzle, the nozzle
extension tube, and steel anchor elements, are shown in
Figure 3 of this report. Installation instructions and
parameters, as included with each adhesive unit package,
are replicated in Figure 4 of this report.

3.2 Materials:

3.21 Wirth WIT-PE500 Epoxy Adhesive: Wirth
WIT-PE500 epoxy adhesive is an injectable two-
component epoxy. The two components are separated by
means of a labeled dual-cylinder cartridge. The two
components combine and react when dispensed through a
static mixing nozzle attached to the cartridge. A nozzle
extension tube is also packaged with the cartridge. The
Wiirth WIT-PE500 epoxy adhesive is available in 13-ounce
(385 mL) and 20-ounce (585 mL) cartridges. Each
cartridge label is marked with the adhesive expiration date.
The shelf life, as indicated by the expiration date, is two
years when unopened cartridges are stored in a dry, dark,
and cool environment.

3.2.2 Hole Cleaning Equipment: Hole cleaning
equipment is comprised of steel wire brushes and air pump
supplied by the manufacturer, and a compressed air
nozzle. The equipment is shown in Figure 4 of this report.

3.2.3 Dispensers: Wirth WIT-PE500 epoxy adhesive
must be dispensed with manual dispensers supplied by the
manufacturer.

3.2.4 Steel Anchor Elements:

3.2.41 Threaded Steel Rods: Threaded steel rods must
be clean and continuously threaded (all-thread) in
diameters as described in Table 4 and Figure 4 of this
report. Specifications for grades of threaded rod, including
the mechanical properties and corresponding nuts and
washers, are described in Table 2. Carbon steel threaded
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rods must be furnished with a minimum 0.0002-inch-thick
(0.005 mm) zinc electroplated coating complying with
ASTM B 633, SC1, or a minimum 0.0021-inch-thick
(0.053 mm) mechanically deposited zinc coating complying
with ASTM B 695, Class 65. The stainless steel threaded
rods must comply with ASTM F 593. Steel grades and
material types (carbon, stainless) of the washers and nuts
must be matched to the threaded rod. Threaded steel rods
must be straight and free of indentations or other defects
along their length. The embedded end may be either flat
cut or cut on the bias to a chisel point.

3.24.2 Steel Reinforcing Bars: Steel reinforcing bars
are deformed reinforcing bars. Table 7 and Figure 4 of this
report summarize reinforcing bar size ranges. Table 3
summarizes specifications of permitted reinforcing bar
types and grades. The embedded portions of reinforcing
bars must be clean, straight, and free of mill scale, rust and
other coatings that may impair the bond with the adhesive.
Reinforcing bars must not be bent after installation.

3.2.4.3 Ductility: In accordance with ACI 318-05 Section
D1.1, in order for a steel anchor element to be considered
ductile, the tested elongation must be at least 14 percent
and the 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. Values for various steel
materials are provided in Table 2 of this report. Where no
elongation and reduction of area values are given, the
steel must be considered brittle, unless evidence otherwise
is shown to the satisfaction of the registered design
professional and code official.

3.2.5 Concrete: Normal-weight concrete must comply
with Sections 1903 and 1905 of the IBC and UBC, as
applicable.

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

411 General: Design strengths must be determined in
accordance with ACI 318-05 Appendix D and this report.
An example set of calculations is given in Figure 1 of this
report. The anchor design must satisfy the requirements in
ACI 318.0.

Design parameters, including strength reduction factors,
¢, corresponding to each limit state and steel anchor,
element are provided in Tables 4 through Table 9, of this
report. Strength reduction factors, ¢, as described in
ACI 318 Section D.4.4 must be used for load combinations
calculated in accordance with Section 1605.2 of the 2006,
2003 and 2000 IBC, ACI 318 Section 9.2 or Section 1612.2
of the UBC. Strength reduction factors, ¢, as described in
ACI 318 Section D.4.5 must be used for load combinations
calculated in accordance with ACI 318 Appendix C or
Section 1909.2 of the UBC.

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

Modify ACI 318 Section 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 ¢Ns,, either ¢Na or ¢Nag, and either ¢Ncy or
ONeng. ¢V is the lowest design strength in shear of an
anchor or a group of anchors as determined from
consideration of ¢Vs,, either ¢Vep 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 Section D.4.1.4 as follows:

D.4.1.4—For adhesive anchors subjected to tension
resulting from sustained loading, a supplementary design
check 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¢Na0.

D.4.1.4.2—For anchor groups, Eq. (D-1) shall be satisfied
by taking ¢N, = 0.75¢Nyo 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 Section D.4.1.3.

4.1.2 Static Steel Strength in Tension, Ns;: The
nominal static steel strength of a single anchor in tension,
Nsa, in accordance with ACI 318 Section D.5.1.2, is given
in Table 4 and Table 7 of this report for the corresponding
steel anchor element.

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

D.5.2.9—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 (f; < 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 Section D.5.2.2 using the actual values of herand Kecr
or Keuner @s given in Table 5 and Table 8 of this report. The
value of f; must be limited to a maximum of 8,000 psi
(55 MPa), in accordance with ACl Section 318 D.3.5.
Additional information for the determination of the nominal
concrete breakout strength is given in Table 5 and Table 8
of this report for the corresponding steel anchor element.

4.1.4 Static Pullout Strength in Tension: In lieu of
determining the nominal static pullout strength in
accordance with ACI 318 Section D.5.3, nominal static
bond strength in tension must be calculated in accordance
with the following sections added to ACI 318:

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

For a single anchor

A, .
Na = A Na_. l//ed,Na : l//p,Na : Nao (D 166)
Nao
For a group of anchors
A, .
Nag =t Vedna l//g,Na “Weena® l//p,Na ! NaO (D 16b)

ANaO
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where:

Ana Is the projected area of the failure surface for the single
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,
Cer.na, from the centerline of the anchor, or in the case of a
group of anchors, from a line through a row of adjacent
anchors. Ana shall not exceed nAnao where n is the number
of anchors in tension in the group. In ACI 318 Figures
RD.5.2.1a and RD.5.2.1b, the terms 1.5her and 3.0her shall
be replaced with cc-na and Scrna, 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-16c).

2
ANaO = (Scr,Na ) (D'160)
with
ScrNa = @s given by Eq. (D-16d)

D.5.3.8—The critical spacing and critical edge distance
shall be calculated as follows:

Supe =20-d- [ <3.p (D-16d)
' 1450
Ccr,Na = SC;NE (D'169)

D.5.3.9—The basic strength of a single adhesive anchor in
tension in cracked concrete shall not exceed:
Na0 =Tye - d- hef (D-16f)

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

0.5
s (D-169)
'//g,Na = V/g,NaO + |:[ J ' (1 - l//g,Nao ):|
cr,Na
where
15
D-16h
Wonao =N —[(ﬁ —ﬂ[f} 121.0 ( )
k.max,cr
where
n = the number of tension-loaded adhesive anchors
in a group.
_Keer 7 (D-16i)

rk - f
,max,cr 7-d el

The value of f; must be limited to 8,000 psi (55 MPa),
maximum, in accordance with ACI 318 Section D.3.5.

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

D-16]

Veena =+S10 ( j)
' 1+267N

S

cr,Na

Eq. (D-16)) is valid for o < S
"2

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

In the case where eccentric loading exists about two
orthogonal axis, the modification factor Wec,na Shall 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 the edge effects for a
single adhesive anchor or a group of adhesive anchors
loaded in tension is:

fOf Ca,min 2 Ccr,Na (D_161)
l//ed,Na = 10

or

for ¢ <c (D-16m)

a,min cr,Na

c. .
Voane = (0,7 +0.3 ’"J <1.0

Ccr,Na

D.5.3.13—When an adhesive anchor or a 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 Ns 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
Tkuncr Substituted for . in the calculation of the basic
strength Ngo in accordance with Eq. (D-16f). The factor
Wonao Shall be calculated in accordance with Eq. (D-16h)
whereby the value of Tcmaxuncr Shall be calculated in
accordance with Eq. (D-16n) and substituted for timaxcr in
Eq. (D-16h).
k

c,uncr B
z-k,max,uncr - ' ef f c
z-d

The value of f; must be limited to a maximum of 8,000 psi
(55 MPa) in accordance with ACI 318 Section D.3.5.

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 indicates no cracking at service
load levels, the modification factor shall be taken as:

(D-16n)

lzup,Na = 10 when Ca,min 2 Cac (D_160)
v MaX(CormoiCona| when ¢, . <, (D-16p)
’ c

ac

Additional information for the determination of nominal
bond strength in tension is given in Section 4.1.8, Table 6
and Table 9 of this report.

4.1.5 Static Steel Strength in Shear, Vs;: The nominal
static steel strength of a single anchor in shear, Vs, in
accordance with ACI 318 Section D.6.1.2 is given in Table
4 and Table 7 of this report for the corresponding
anchor steel.

4.1.6 Static Concrete Breakout Strength in Shear, V.
or Vepg: The nominal static concrete breakout strength in
shear of a single adhesive anchor or a group of adhesive
anchors, Ve, or Vipg, respectively, must be calculated in
accordance with ACI 318 Section D.6.2 based on
information given in Tables 5 and 8 of this report for the
corresponding anchor steel. The basic concrete breakout
strength in shear of a single anchor in cracked concrete,
Vp, must be calculated in accordance with ACI 318 Section
D.6.2.2 using the value of d given in Table 4 or Table 7 of
this report in lieu of do. In addition, her must be substituted
for Pe, and in no case must her exceed 8d. The value of
must be limited to a maximum of 8,000 psi (55 MPa), in
accordance with ACI 318 Section D.3.5.



ESR-3051 Most Widely Accepted and Trusted

Page 4 of 20

4.1.7 Static Concrete Pryout Strength in Shear: In lieu
of determining the nominal static pryout strength in shear
in accordance with AClI 318 Section D.6.3.1, nominal
pryout strength 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 or group of adhesive anchors shall not exceed:

for a single adhesive anchor:

Vo, =minlk, Nk, N, (D-30a)
for a group of adhesive anchors:

Ve = min ke Ny ik N o (D-30b)
where:

kep = 1.0 for her < 2.5 inches (64 mm)

kep = 2.0 for her 2 2.5 inches (64 mm)

Na shall be calculated in accordance with Eq. (D-16a)
Nag shall be calculated in accordance with Eq. (D-16b)
Ne» and Nevg are determined in accordance with D.5.2.1

41.8 Bond Strength Determination: Bond strength
values are a function of concrete compressive strength,
concrete state (cracked, uncracked), drilling method
(hammer drill) and installation conditions (dry concrete,
water-saturated concrete, water-filled holes).

Bond strength values must be modified with the factor k,,
for cases where holes are drilled in water-saturated
concrete (kws) or where the holes are water-filled at the
time of anchor installation (kws), as follows:

D.8.8—For adhesive anchors that will remain untorqued
after installation, the minimum edge distance shall be
based on minimum cover requirements for reinforcement in
ACI 318 Section 7.7. For adhesive anchors that will be
torqued during installation, the minimum edge distance and
spacing distances are given in Tables 5 and 8 and Figure 4
of this report.

4.1.10 Critical Edge Distance c.: In lieu of ACI 318
Section D.8.6, c;c must be determined as follows:

Cac = 1.7 - her
when h> hot + 5 - (Camin)™
otherwise cac = 2.7 - her

4.1.11 Requirements for Seismic Design: For load
combinations including seismic loads, the design must be
performed in accordance with ACI 318 Section D.3.3, as
modified by Section 1908.1.16 of the 2006 IBC or the
following:

CODE ACI 318 SECTION D.3.3| CODE EQUIVALENT
SEISMIC REGION DESIGN
20031BCand |  Moderate or high Ca?:'ﬂ;;(':sdcesg”,z
2003 IRC seismic risk 9 2B
and F
Moderate or high Seismic zones 2B, 3
uBC AR
seismic risk and 4

ASSOCIATED
CONCRETE |DRILLING »PJEI;XE_SAI%IB?« BOND | STRENGTH
STATE METHOD CONDITIONS STRENGTH| REDUCTION
FACTOR
Dry concrete Tior [
Hammer |Water-saturated
Cracked drill concrete Toor * Kus s
Water-filled hole|  cq - Kur Ot
Dry concrete Tk uncr B
Hammer |Water-saturated
Uncracked drill concrete Tiancr * Kus s
Water-filled hole| 7 uncr * Kur Bt

The bond strength values in Table 6 and Table 9 of this
report correspond to concrete compressive strength f%
equal to 2,500 psi (17.2 MPa). For concrete compressive
strength, f¢ between 2,500 psi and 8,000 psi (17.2 MPa
and 55 MPa), the tabulated characteristic bond strength
may be increased by a factor of (f;/ 2,500)0'12 [For SI:
(el 17.2)°).

Where applicable, the modified bond strength values
must be used in lieu of 7 ¢-and 7 uner in Equations (D-16d),
(D-16f) and (D-16h). The resulting nominal bond strength
must be multiplied by the associated strength reduction
factor gnn.

4.1.9 Minimum Member Thickness hpin, Anchor
Spacing smin, Edge Distance cpmin: In lieu of ACI Section
318 D.8.3, values of cmin and smin described in this report
must be observed for anchor design and installation.
Likewise, in lieu of ACI 318 Section D.8.5, the minimum
member thicknesses, hmin, described in this report must be
observed for anchor design and installation. In determining
minimum edge distance, cmin, the following section must be
added to ACI 318:

For brittle steel elements, the anchor strength must be
adjusted in accordance with 2006 IBC Section 1908.1.16
with modifications to ACI 318 Section D.3.3.5. For
structures assigned to Seismic Design Categories C, D, E
or F, the nominal steel shear strength, Vs, must be
adjusted by a,seis @s given in Table 4 and Table 7 of this
report for the corresponding anchor steel. For structures
assigned to Seismic Design Categories C, D, E or F, the
nominal bond strength 7. must be adjusted by anseis as
noted in Table 6 and Table 9 of this report for the
corresponding anchor steel.

For the 2000 IBC and 2000 IRC, for anchors installed in
Seismic Design Categories C, D, E and F, compliance with
Section 1913.3.3 is required.

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 Section D.7.

4.2 Allowable Stress Design (ASD):

4.21 General: For anchors designed using load
combinations in accordance with IBC Section 1605.3
allowable stress design loads (working stress design) must
be established using the equations below:

Tattowabte,asp = @Nn/ a
and
Vialiowable.Asp = @Val
where
Allowable tension load (Ibf or kN).
Allowable shear load (Ibf or kN).

Talowable ASD =

Vallowable, ASD

oNp = Lowest design strength of an anchor
or anchor group in tension as
determined in accordance with ACI
318 Appendix D with amendments in
Section 4.1 of this report and Section
1908.1.16 of the 2006 IBC as

applicable (Ibf or kN).
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&V = Lowest design strength of an anchor
or anchor group in shear as
determined in accordance with ACI
318 Appendix D with amendments in
Section 4.1 of this report and Section
1908.1.16 of the 2006 IBC as

applicable (Ibf or kN).

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 nonductile
failure modes and required over-
strength.

The requirements for member thickness, edge distance
and spacing, described in this report must apply. An
example of allowable stress design values for illustrative
purposes is shown in Table 10, Table 11 and Table 12 of
this report.

4.2.2 Interaction of Tensile and Shear Forces:
Interaction must be calculated in accordance with ACI 318
Section D.7 as follows:

For shear loads V < 0.2 Vajowabie, Asp, the full allowable load
in tension shall be permitted.

For tension loads T < 0.2 Tajowasie, asp, the full allowable
load in shear shall be permitted.

For all other cases:

T + v <1.2

allowable

allowable
4.3 Installation:

Installation parameters are illustrated in Figure 2 of this
report. Anchor locations must comply with this report and
the plans and specifications approved by the code official.
Installation of the Wirth WIT-PE500 Epoxy Adhesive
Anchor System must be in accordance with the published
installation instructions included in each unit package as
described in Figure 4 of this report.

4.4 Special Inspection:

Periodic special inspection must be performed where
required in accordance with Section 1701.5 of the UBC
and Sections 1704.4 and 1704.13 of the 2006, 2003 and
2000 IBC, whereby periodic special inspection is defined in
Section 1702.1 of the 2006, 2003 and 2000 IBC, Section
1701.6.2 of the UBC, and this report. The special inspector
must be on the jobsite initially during anchor installation to
verify the anchor type, anchor dimensions, concrete type,
concrete compressive strength, hole dimensions, hole
cleaning procedures, anchor spacing, edge distances,
concrete thickness, anchor embedment, and maximum
applied torque moment as applicable. The special
inspector must verify the initial installations of each type
and size of adhesive anchor by construction personnel on
the site. Subsequent installations of the same anchor type
and size by the same construction personnel are 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 requires 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.

For all cases where overhead installations (vertical up)
are designed to resist sustained tension loads, continuous
special inspection is required.

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

4.5 Compliance with NSF/ANSI Standard 61:

The Wurth WIT-PE500 Epoxy Adhesive Anchor System
complies with the requirements of NSF/ANSI Standard 61,
as referenced in Section 605 of the 2006 International
Plumbing Code® (IPC), and is certified for use as an
anchoring adhesive for installing threaded rods less than or
equal to 1.3 inches (33 mm) in diameter in concrete for
water treatment applications.

5.0 CONDITIONS OF USE

The Wurth WIT-PE500 Epoxy Adhesive Anchor System
described in this report complies with the codes listed in
Section 1.0 of this report, subject to the following
conditions:

5.1 Wurth WIT-PE500 epoxy adhesive anchors must be
installed in accordance with the manufacturer's
published installation instructions as attached to each
cartridge and described in Figure 4 of this report.

5.2 The anchors of all diameters described in this report
must be installed in uncracked normal-weight
concrete having a specified compressive strength, £,
from 2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa);
subject to the conditions of this report.

5.3 The anchors with "/o-, */g-, */4-, and "/g-inch-diameter
(12.7, 15.9, 19.1, and 22.2 mm) threaded steel rods
and No. 4 through No. 7 steel reinforcing bars may be
installed in normal-weight concrete that is cracked or
that may be expected to crack during the service life
of the anchor. The anchors with 3/3-, 1- and 11/4-inch-
diameter (9.5 mm, 25.4 mm and 31.8 mm) threaded
steel rods and No. 3, 8, 9 and 10 steel reinforcing
bars are limited to installation in uncracked concrete.
The anchors may be installed in concrete having a
compressive strength f;, from 2,500 to 8,500 psi
(17.2 MPa to 58.6 MPa) subject to the conditions of
this report.

5.4 The values of f; used for calculation purposes must
not exceed 8,000 psi (55 MPa).

5.5 Anchors must be installed in concrete base materials
in holes predrilled in accordance with the instructions
provided in Figure 4 of this report.

5.6 Wirth WIT-PE500 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 Categories
C, D, E, and F under the IBC or IRC, or Seismic
Zones 2B, 3, and 4 under the UBC, anchor design
must comply with Section 4.1.11 of this report.

5.8 Strength design values must be established in
accordance with Section 4.1 of this report.

5.9 Allowable design values must be established in
accordance with Section 4.2 of this report.

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

5.11 Prior to anchor 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.
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5.12

5.13

5.14

5.15

Where not otherwise prohibited in the code, Wirth
WIT-PE500 epoxy adhesive anchors are permitted
for use with fire-resistance-rated construction
provided that at least one of the following conditions
is fulfilled:

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

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

= Anchors are used to support only nonstructural
elements.

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.

Use of threaded rods made of carbon steel with zinc
electroplated coating as specified in Section 3.2.4.1
of this report, or steel reinforcing bars, must be
limited to dry, interior locations.

Use of threaded rods made of stainless steel or
carbon steel with mechanically deposited zinc
coating as specified in Section 3.2.4.1 of this report

is permitted for exterior exposure or damp
environments.

5.16 Steel anchoring materials in contact with
preservative-treated and fire-retardant-treated wood
must be of zinc-coated steel or stainless steel. The
coating weights for zinc-coated steel must comply
with ASTM A 153.

5.17 Periodic special inspection must be provided in
accordance with Section 4.4 of this report.
Continuous special inspection for overhead
installations must be provided in accordance with
Section 4.4 of this report.

5.18 Wiurth WIT-PE500 epoxy adhesive is manufactured
in  Willich, Germany, with inspections by
Ingenieurbliro  Eligehausen und Asmus (IEA)
(AA-707).

6.0 EVIDENCE SUBMITTED

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

7.0 IDENTIFICATION

Wirth WIT-PE500 epoxy adhesive is identified by
packaging labeled with the Wirth GmbH name and
address, the product name, the lot number, the expiration
date, the evaluation report number (ICC-ES ESR-3051),
and the name of the inspection agency (IEA). Threaded
rods, nuts, washers and deformed reinforcing bars are
standard steel anchor elements and must conform to
applicable national or international specifications as set
forth in Table 2 and Table 3 of this report.



ESR-3051 Most Widely Accepted and Trusted Page 7 of 20

TABLE 1—DESIGN TABLE INDEX

DESIGN STRENGTH' THREADED ROD DEFORMED REINFORCING BAR
Steel Nsa, Vsa Table 4 Table 7
Concrete Non, Nsb, Nsbg, Neb, Nevg, Veb, Vebg, Veps Vg Table 5 Table 8
Bond® Na, Nag Table 6 Table 9

'Reference ACI 318 Section D.4.1.2.
%Section 4.1 of this report.

TABLE 2—SPECIFICATIONS AND PHYSICAL PROPERTIES
OF COMMON CARBON AND STAINLESS STEEL THREAD ROD MATERIALS'

MINIMUM
MINIMUM | SPECIFIED REDUCTION
THREADED ROD SPECIFIED | YIELD ELONGATION | "cE" 2o ™ | SPECIFICATION | SPECIFICATION
ULTIMATE | STRENGTH | fuu/f,.| MINIMUM FOR FOR
SPECIFICATION v MINIMUM s 6
STRENGTH, 0.2 PERCENT PERCENT NUTS WASHERS
fua PERCENT
OFFSET, f,,
ASTM A
1932 psi 125,000 105,000 ASTM A 563
Grade B7 | (MPa)|  (862) 724y | 110 16 50 Grade D ASTMF 436
Carbon | all sizes
Steel | ASTM A
36%/A307 | psi 58,000 36000 | » 50 ASTM A 563 AST"T" B;i22'1
Grade C | (MPa) (400) (250) : Grade A g{;in
all sizes
ASTM F
_ 593* CW1| psi 100,000 65,000 _
Stainless | %, 155, | (MPa)|  (690) (4s0) | 14 20
Steel inch ASTM F 594 ASTM B 18.22.
(Types Alloy Group Type A
304 and | ASTMF , 1,20r3 Plain
316) |593'CW2| psi 85,000 45,000 | 4 oo 05 _
%4t0 1", | (MPa) (590) (310) :
inches

For SlI: 1 inch = 25.4 mm, 1 psi = 0.006897 MPa.

'Adhesive must be used with continuously threaded carbon or stainless steel rod (all-thread) that have thread characteristics comparable with
ANSI B1.1 UNC Coarse Thread Series.

“Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for High Temperature or High Pressure Service and Other Special
Purpose Applications.

3Standard Specification for Carbon Structural Steel.

“Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.

®*Nuts and washers of other grades and style having specified proof load stress greater than the specified grade and style are also suitable.
Nuts must have specified proof load stresses equal to or greater than the minimum tensile strength of the specified threaded rod.

TABLE 3—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON STEEL REINFORCING BARS

MINIMUM SPECIFIED MINIMUM SPECIFIED

REINFORCING SPECIFICATION UNITS ULTIMATE STRENGTH, s YIELD STRENGTH, f,,
ASTM A 615", A 706% A 767°, psi 90,000 60,000
A 996°, Grade 60 (MPa) (620) (414)

For SI: 1 psi = 0.006897 MPa.

'Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement.
“Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement.
®Standard Specification for Zinc-Coated (Galvanized) Steel Bars for Concrete Reinforcement.
“Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement.



ESR-3051 Most Widely Accepted and Trusted Page 8 of 20

TABLE 4—STEEL DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD'

DESIGN SYMBOL | UNITS NOMINAL ROD DIAMETER (inch)
INFORMATION 3, 1, % 3, g 1 1,
Threaded rod outside d inch 0.375 0.500 0.625 0.750 0.875 1.000 1.250
diameter (mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (31.8)
Threaded rod effective A inch? 0.0775 0.1419 0.2260 0.3345 0.4617 0.6057 0.9691
cross-sectional area ¢ (mm3) (50) (92) (146) (216) (298) (391) (625)
O | Nominal strength as N pound 4,495 8,230 13,110 19,400 26,780 35,130 56,210
g governed by steel sa (kN) (20.0) (36.6) (58.3) (86.3) (119.1) (156.3) (250.0)
g strength (for a single v pound 2,695 4,940 7,860 11,640 16,070 21,080 33,725
s anchor) sa (kN) (12.0) (22.0) (35.0) (51.8) (71.4) (93.8) (150.0)
® | Reduction factor for . Not Not
é seismic shear Avseis — | Not applicable R S Qi8S S applicable | applicable
o .
Strength reduction
; factor for tension? 4 - 0.75
= -
%) Strength reduction .
< factor for shear? 4 0.65
Nominal strength as N pound 9,685 17,735 28,250 41,810 57,710 75,710 121,135
B governed by steel sa (kN) (431) (789) (1257) (1860) (2567) (3368) (5388)
g | strength (for a single V. pound 4,845 10,640 16,950 25,085 34,625 45,425 72,680
© anchor) sa (kN) (21.5) (7.3) (75.4) (111.6) (154.0) (202.1) (323.3)
©)
« | Reduction factor for ‘ : Not Not
@ seismic shear Avseis — | Notapplicable 0.85 0.85 0.85 0.85 applicable | applicable
< -
Strength reduction
E factor for tension? 4 - 0.75
< Strength reduction
factor for shear? 4 - 0.65
@ | Nominal strength as N, pound 7,750 14,190 22,600 28,430 39,245 51,485 82,370
e governed by steel (kN) (34.5) (63.1) (100.5) (126.5) (174.6) (229.0) (366.4)
g |strength (forasingle | pound 4,650 8,515 13,560 17,060 23,545 30,890 49,425
g anchor) sa (kN) (20.7) (37.9) (60.3) (75.9) (104.7) (137.4) (219.8)
o Reggic;:g;f:ﬁ;‘;for avess | — | Notapplicable | 0.85 0.85 0.85 0.85 app'l‘:g;ble app'l‘:g;ble
D
E Strength reductiog p . 0.75
s factor for tension ’
-
() Strength reduction
< factor for shear? 4 - 0.65

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

"Values provided for common threaded rod material types based on specified strengths and calculated in accordance with ACI 318 Eq. (D-3)
and Eq. (D-20). Nuts and washers must be appropriate for the rod, as listed in Table 2 of this report.

*The tabulated value of ¢ applies when the load combinations of Section 1605.2.1 of the IBC, Section 1612.2.1 of the UBC, or ACI 318 Section
9.2 are used. If the load combinations of ACI 318 Appendix C or Section 1909.2 of the UBC are used, the appropriate value of ¢ must be
determined in accordance with ACI 318 Section D.4.5.
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TABLE 5—CONCRETE BREAKOUT DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT'

DESIGN s o S NOMINAL ROD DIAMETER (inch)
INFORMATION YMBOL | UNIT 7, 7 %, 7, s 1 o
Effectiveness factor for K in-Ib Not 17 17 17 17 Not Not
cracked concrete : si pplicable . . . . applicable | Applicable
ked eor i Applicabl 7.1 7.1 71 71 licable | Applicabl
Effectiveness factor for K in-Ib 24
uncracked concrete cuner (si) (10)
- inch | 2% 2l 3 3", 3", 4 5
Minimum embedment hetmin | (mm) | 60) | (70) (79) (89) 89) (102) (127)
- . inch | 17l 2'l, 3 3%, Ay 5 6'ls
Minimum anchor spacing Smin (mm) | (48) (64) (79) (95) (111) (127) (159)
. . inch | 17/ 2, 3's 3, ALy 5 6'ls
Minimum edge spacing Corin (mm) | (48) (64) (79) (95) (111) (127) (159)
. 1
Minimum member thickness Aumin (':](::) (779’:13(/)4) he + 2,
ef
Critical edge distance— inch where h> hor+ 5 - (Cam )3/4 ‘c.=17h
splitting (for uncracked Cac (mm) Sthteafrwise CETZ - h“ o el
concrete) ac = &0 w Hef
Critical anchor spacing— s inch 2. ¢
splitting ac (mm) ac
Strength reduction factor for
tension, concrete failure ) — 0.65
modes, Condition B*
Strength reduction factor for
shear, concrete failure modes, [ — 0.70
Condition B®

For SI: 1inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

'Additional setting information is described in the installation instructions, Figure 4 of this report.

2See Section 4.1 of this report.

®Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318 Section D.4.4. The tabulated value of gapplies when the load combinations of Section
1605.2.1 of the IBC, Section 1612.2.1 of the UBC, or ACI 318 Section 9.2 are used. If the load combinations of ACI 318 Appendix C or
Section 1909.2 of the UBC are used, the appropriate value of ¢ must be determined in accordance with ACI 318 Section D.4.5.
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TABLE 6—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT"*

DESIGN SYMBOL | UNITS NOMINAL ROD DIAMETER (inches)
INFORMATION 3, 1, g 3, I 1 1,
. inch 2% 2%, 3", 3', 3', 4 5
Minimum embedment Petmin | (mm) (60) (70) (79) 89) 89) (102) (127)
Characteristic psi Not 930 765 712 671 Not Not
e bond strength in %er | (N/mm?) | applicable | (6.4) (5.3) (4.9) (4.6) | applicable | applicable
2« cracked concrete PP ’ ) ’ ’ PP PP
©
59 Characteristic
25 bond strength in psi 2,049 1,026 1,836 1,765 1,708 1,659 1,582
e uncracked Teurer | (N/mm?) | (14.1) (13.3) (12.7) (12.2) (11.8) (11.4) (10.9)
concrete
. bg::ﬁ‘r’;ig?ﬂfn . psi | Not 512 421 392 369 Not Not
= o k,cr H H H
5%, cracked concrete (N/mm?®) | applicable (3.5) (2.9) (2.7) (2.5) applicable | applicable
©
s 3 Characteristic
g c bond strength in psi 1,126 1,059 1,009 971 939 912 870
2 x uncracked Tincr (N/mm?) (7.8) (7.3) (7.0) (6.7) (6.5) (6.3) (6.0)
concrete
Characteristic psi Not 460 378 353 332 Not Not
e, bond strength in %er | (N/mm?) | applicable | (3.2) (2.6) (2.4) (2.4) | applicable | applicable
grb cracked concrete ’ ’ ’ ’
©
o 9 Characteristic
g c bond strength in psi 1,014 953 908 874 845 821 783
o uncracked Turer | (N/mm?) | (7.0) (6.6) (6.3) (6.0) (5.8) (5.7) (5.2)
[t
concrete
o Dry concrete G — 0.65 0.65 0.65 0.65 0.65 0.65 0.65
- Cc
28 E | Watersaturated | _du — 0.55 0.55 0.55 045 045 0.45 045
2 =£ Concrete Kis — 1.0 1.0 1.0 1.0 1.0 1.0 0.97
- O
= N J—
528 | Watersiied ol ot 0.45 0.45 0.45 0.45 0.45 0.45 0.45
Kt — 0.89 0.80 0.73 0.68 0.63 0.60 0.55

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

'Bond strength values correspond to concrete compressive strength 7 = 2,500 psi. For concrete compressive strength, 7 between 2,500 psi
and 8,000 psi, the tabulated characteristic bond strength may be increased by a factor of (f4/ 2,500)>"? [For SI: (f4/ 17.2)*".

2Temperature range A: Maximum short-term temperature = 104°F (40°C), maximum long-term temperature = 75°F (24°C).
Temperature range B: Maximum short-term temperature = 140°F (60°C), maximum long-term temperature = 110°F (43°C).
Temperature range C: Maximum short-term temperature = 162°F (72°C), maximum long-term temperature = 110°F (43°C).
Short-term elevated concrete temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Long-term concrete
temperatures are roughly constant over significant periods of time.

®Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only
such as wind or seismic, bond strengths may be increased by 75 percent for temperature ranges B and C.

“For structures assigned to Seismic Design Categories C, D, E or F, bond strength values do not require an additional reduction factor applied
(GN,seis = 10)
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TABLE 7—STEEL DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS'

DESIGN sYmBoL | UNITS NOMINAL BAR SIZE

INFORMATION No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10
Reinforcing bar nominal d inch 0.375 0.500 0.625 0.750 0.875 1.000 1.128 1.270

outside diameter (mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.7) (32.3)
Reinforcing bar effective A inch? 0.110 0.200 0.310 0.440 0.600 0.790 1.000 1.270

cross-sectional area se (mm?) (71) (129) (200) (284) (387) (510) (645) (819)

© Nominal strength N pound 9,900 18,000 27,900 39,600 54,000 71,100 90,000 114,300
2 as governed by sa (kN) (44.0) (80.1) (124.1) (176.1) (240.2) (316.3) (400.3) (508.4)
< steel strength
- (for a single v pound 5,940 10,800 16,740 23,760 32,400 42,660 54,000 68,580
© anchor) sa (kN) (26.4) (48.0) (74.5) (105.7) (144.1) (189.8) (240.2) (305.0)
<C .
g @ |Reductionfactor) | Not 0.70 0.70 0.70 0.70 Not Not Not
< for seismic shear applicable applicable | applicable | applicable
< g Strength
e} O | reduction factor 17 — 0.75
© for tension?
s Strength
5 reduction factor 17 — 0.65
< for shear?

For SI: 1inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

"Walues provided for common bar material types based on specified strengths and calculated in accordance with ACI 318 Eq. (D-3) and Eq.
(D-20).

%For the tabulated value of g applies when the load combinations of Section 1605.2.1 of the IBC, Section 1612.2.1 of the UBC, or ACI 318 Section
9.2 are used. If the load combinations of ACI 318 Appendix C or Section 1909.2 of the UBC are used, the appropriate value of ¢ must be
determined in accordance with ACI 318 Section D.4.5.
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TABLE 8—CONCRETE BREAKOUT DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT'

NOMINAL BAR SIZE
DESIGN INFORMATION | SYMBOL [UNITS
No. 3 No. 4 No. 5 No.6 |[No.7 No. 8 No. 9 No. 10
Effectiveness factor for K in.-lb. Not 17 17 17 17 Not Not Not
cracked concrete i applicable . . . . pplicable | Applicable pplicable
ked (s licabl (7.1) (7.1) (7.1) | (7.1) | Applicable | Applicable | Applicabl
Effectiveness factor for K in.-b. 24
uncracked concrete cuner (SI) (10)
- in. 2% 2%, 3 3", 3% 4 4'f, 5
Minimum embedment hetmn 1 mmy | 60) | 0) | (79) | (89) (89) (102) 114) | (127)
- . in. 1l 2", 3 3% 4% 5 5% 6'ls
Minimum anchor spacing Smin (mm) | (48) 64) | (79) (95) (111) (127) (143) (159)
. . in. 1l 2", 3 3 4%l 5 5% 6'ls
Minimum edge spacing Crin (mm) | (48) 64) | (79) (95) (111) (127) (143) (159)
- , in. her + 1,
Minimum member thickness Amin (mm) (hur + 30) her + 2d,
ef
Critical edge distance— in where h > her + 5 - (Camin)™ : Cac= 1.7 h
splitting (for uncracked Cac (mr:r1) c:thgrwise c ETQ - ;C o Tl
concrete) ac = & 0w Tef
Critical anchor spacing— s in. 2. ¢
splitting ac (mm) ac
Strength reduction factor for
tension, concrete failure 1) . 0.65
modes, Condition B*
Strength reduction factor for
shear, concrete failure 1] _ 0.70
modes, Condition B®

For SI: 1inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

'Additional setting information is described in the installation instructions and Figure 4 of this report.

2See Section 4.1 of this report.

®Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318 Section D.4.4. The tabulated value ¢of applies when the load combinations of Section
1605.2.1 of the IBC, Section 1612.2.1 of the UBC, or ACI 318 Section 9.2 are used. If the load combinations of ACI 318 Appendix C or
Section 1909.2 of the UBC are used, the appropriate value of ¢ must be determined in accordance with ACI 318 Section D.4.5.
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TABLE 9—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT™*

NOMINAL BAR SIZE (inch)
DESIGN INFORMATION |[SYMBOL | UNITS
No. 3 No. 4 No. 5 No. 6 No.7 No. 8 No. 9 No. 10
i inch 2%, 2%, 3", 3, 3', 4 4, 5
Minimum embedment Petmn | (mm) | (60) (70) (79) (89) 89) (102) | (114 | (27
. S{::;Zf;elrr'fgfagﬁgg . psi_ | Not 930 765 712 671 Not Not Not
§N< concrete ker (N/mm©) | applicable (6.4) (5.3) (4.9) (4.6) |applicable | applicable | applicable
©
5 & |Characteristic bond
g' 5 strength in psi 2,049 1,926 1,836 1,765 1,708 1,659 1,618 1,582
8 uncracked Tuner | (N/fmm?) | (14.1) (13.3) | (127) | (122) | (11.8) (11.4) (11.2) (10.9)
concrete
gt?:;a‘t’;e{r'lsgfagsgg psi Not 512 421 392 369 Not Not Not
e, 9 Ter | (N/mm?)| applicable |  (3.5) (2.9) (2.7) (2.5) | applicable | applicable | applicable
2% concrete
©
@ & |Characteristic bond
g' 5 strength in psi 1,126 1,059 1,009 971 939 912 890 870
K2 uncracked Tincr (N/mm?) (7.8) (7.3) (7.0) (6.7) (6.5) (6.3) (6.1) (6.0)
concrete
Characteristic bond psi Not 460 378 353 332 Not Not Not
2aq 9 Ther (N/mmz) applicable (3.2) (2.6) (2.4) (2.3) |applicable | applicable | applicable
20 concrete
©
@ 8 |Characteristic bond
g' s strength in psi 1,014 953 908 874 845 821 801 783
K3 14 uncracked Thuner | (N/mm?) (7.0) (6.6) (6.3) (6.0) (5.8) (5.7) (5.1) (5.2)
concrete
o Dry concrete @ — 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
= C
2 9o g Water-saturated Pus —_ 0.55 0.55 0.55 0.45 0.45 0.45 0.45 0.45
n s
g % £ Concrete K — 1.0 1.0 1.0 1.0 1.0 1.0 0.99 0.97
-
620 — 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45
& £ S| waterilled hole ot
Kiuf — 0.89 0.80 0.73 0.68 0.63 0.60 0.57 0.55

For SI: 1 inch =25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.
For pound-inch units: 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf, 1 MPa = 145.0 psi.

'Bond strength values correspond to concrete compressive strength 7 = 2,500 psi. For concrete compressive strength, 7 between 2,500 psi
and 8,000 psi, the tabulated characteristic bond strength may be increased by a factor of (f4/ 2,500)>"? [For SI: (f4/ 17.2)]>"2

2Temperature range A: Maximum short-term temperature = 104°F (40°C), maximum long-term temperature = 75°F (24°C).
Temperature range B: Maximum short-term temperature = 140°F (60°C), maximum long-term temperature = 110°F (43°C).
Temperature range C: Maximum short-term temperature = 162°F (72°C), maximum long-term temperature = 110°F (43°C).
Short-term elevated concrete temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Long-term concrete
temperatures are roughly constant over significant periods of time.

®Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only,
such as wind or seismic, bond strengths may be increased by 75 percent for temperature ranges B and C.

“For structures assigned to Seismic Design Categories C, D, E or F, bond strength values do not require an additional reduction factor applied

(O(N,seis = 10)
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TABLE 10—EXAMPLE OF Wiirth WIT-PE500 EPOXY ADHESIVE ANCHOR ALLOWABLE STRESS DESIGN VALUES
FOR ILLUSTRATIVE PURPOSES, TEMPERATURE RANGE A'"2%4567891011,1213,14.15

NOMINAL ANCHOR DIAMETER . EFFECTIVE EMBEDMENT ALLOWABLE
Threaded Rod Reinforcing Bar (inches) TENSION LOAD
(inch) (No.) (pounds)

A 3 2%l 1,930
A 4 2, 2,400
°ls 5 3" 2,910
%, 6 3, 3,450
Is 7 3", 3,450
1 8 4 4,215
_ 9 4/, 5,030
(WA 10 5 5,890

For SlI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

1Single anchor with static tension load only; ASTM A 193 Grade B7 threaded rod and Grade 60 reinforcing bar.
*Vertical downward installation direction.

3'Special inspection interval = Periodic.

“Installation temperature = 41°F (5°C) to 104°F (40°C) for base material; 41°F (5°C) to 104°F (40°C) for cartridge adhesive.
®Long-term temperature = 75°F (24°C).

®Short-term temperature = 104°F (40°C).

"Dry hole condition; carbide drilled hole.

S Embedment = Aot min.

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

"% oad combinations are based on ACI 318 Section 9.2 with no seismic loading.

11Thirty percent dead load and seventy percent live load, controlling load combination 1.2D + 1.6L.
"2Calculation of weighted average for o = 1.2(0.3) + 1.6(0.7) = 1.48.

37 = 2,500 psi (normal-weight concrete)

a1 = Car = Cac

h > By,

TABLE 11—EXAMPLE OF Wiirth WIT-PE500 EPOXY ADHESIVE ANCHOR ALLOWABLE STRESS DESIGN VALUES
FOR ILLUSTRATIVE PURPOSES, TEMPERATURE RANGE B'#*#36783.101112131415

NOMINAL ANCHOR DIAMETER
- - EFFECTIVE EMBEDMENT ALLOWABLE TENSION LOAD
Threaded Rod Reinforcing Bar (inches) (pounds)
(inch) (No.)
% 3 2% 1,385
A 4 2%, 2,010
%l 5 3", 2,720
3, 6 3", 3,450
"I 7 3, 3,450
1 8 4 4,215
_ 9 4", 5,030
1, 10 5 5,890

For Sl: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

'Single anchor with static tension load only; ASTM A 193 Grade B7 threaded rod and Grade 60 reinforcing bar.
®ertical downward installation direction.
3Special inspection interval = Periodic.
* Installation temperature = 41°F (5°C) to 104°F (40°C) for base material; 41°F (5°C) to 104°F (40°C) for cartridge adhesive.
®Long-term temperature = 110°F (43°C).
®Short-term temperature = 140°F (60°C).
"Dry hole condition; carbide drilled hole.
S Embedment = At min.
°Concrete determined to remain uncracked for the life of the anchorage.
"%Load combinations are based on ACI 318 Section 9.2 with no seismic loading.
11Thirty percent dead load and seventy percent live load, controlling load combination 1.2D + 1.6L.
"?Calculation of weighted average for o. = 1.2(0.3) + 1.6(0.7) = 1.48.
¥ £7 = 2,500 psi (normal-weight concrete).
12Ca1 = Caz 2 Cac.
h = Apmin.
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TABLE 12—EXAMPLE OF Wiirth WIT-PE500 EPOXY ADHESIVE ANCHOR ALLOWABLE STRESS DESIGN VALUES
FOR ILLUSTRATIVE PURPOSES, TEMPERATURE RANGE C'?%%#4%67891011,1213,1415

NOMINAL ANCHOR DIAMETER
- - EFFECTIVE EMBEDMENT ALLOWABLE TENSION LOAD
Threaded Rod Reinforcing Bar (inches) (pounds)
(inch) (No.)

% 3 2% 1,245

", 4 2%, 1,805

%lg 5 3" 2,445

%, 6 3, 3,165

Is 7 3", 3,450

1 8 4 4,215

_ 9 4", 5,030

1, 10 5 5,890

For SlI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N, 1 psi = 0.006897 MPa.

1Single anchor with static tension load only; ASTM A 193 Grade B7 threaded rod and Grade 60 reinforcing bar.
*Vertical downward installation direction.

3'Special inspection regimen = Periodic.

“Installation temperature = 41°F (5°C) to 104°F (40°C) for base material; 41°F (5°C) to 104°F (40°C) for cartridge adhesive.
®Long-term temperature = 110°F (43°C).

®Short-term temperature = 162°F (72°C).

"Dry hole condition; carbide drilled hole.

S Embedment = Aot min.

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

"% oad combinations are based on ACI 318 Section 9.2 with no seismic loading.

11Thirty percent dead load and seventy percent live load, controlling load combination 1.2D + 1.6L.
"2Calculation of weighted average for o = 1.2(0.3) + 1.6(0.7) = 1.48.

37 = 2,500 psi (normal-weight concrete).

¥Ca1 = Ca2 2 Cac.

h > By,
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Given: Calculate the factored resistance strength, @/V,, and the allowable stress design value Ta”owab,e, ASD, for a
5/8-inch diameter, ASTM A 193 B7 threaded rod installed with Wirth WIT-PE500 adhesive assuming the given conditions

in Table 10.
Calculation in accordance with ACI 318-05 Appendix D and this report: Code Ref. Report Ref.
Step 1. Calculate steel strength of a single anchor in tension: D51 Section 4.1.2
Nyo = 1(Ae) (fura) = (1)(0.2260)(125,000) = 28,250 ibs. EolEaREERE | TR
¢N,, = (0.75)(28,250) = 21,187 ibs. Table 4
Step 2. Galculate concrete breakout strength in tension: D52 Section 4.1.3
Ay
N, = ANCD%"’WC'N%'NN” D5.2.1 and Eq. {D4)
Aye = (1.5h,s + 1.5h,)(15h, + 1.5h,;) = 9(h,s)? = 87.9 in?
Ayeo = 9(h.y)” = 879 in? D521 and Eq. (D-6)
Yegn = 1Oy g = 150, D.5.2.5and Eq. (D-10)
e n = 1.0 uncracked concrete assumed (k. yner = 24) D526
Yepw = LO I Cqmin 2 Cac D527 and Eq. (D-12)
Ny = lecumery/ F e(her) ™ D5:22and Eq. (O-7)
N, = (24),/2,500(3.125)"° = 6,629 ibs. Table 5
ON,, = (0.65)%(1.0)(1.0)(1.0)(6,629) = 4,309 {bs. Table
Step 3. Calculate bond strength in tension: Section 414

AN:;:

NR = A_‘tlbsd,Nullb'p,NaNaD
Nad

T huncr 08
Serng = Min (20(}[ (1;450) | 3hef)

0.5

= min | 20(0.625 (1’836) 3(3.125) ] =9.38i
Ser e = HLIL ( ' ) 1)450 ( ' ) - .
Cor e = S";“’“ = 469 in.

Aye = (Copa t Cona)(Copa T Coma) = 4{Cona)® =879 in?
Aygo = (Serna)® = B7.9 in?

Pogna = 1.0 for ¢, pmm = Coya

Ypne = 1.0 when ¢, 2 6ae

Nop = (Tiwner )T - d - oy = (1,836) () (0.625)(3.125) = 11,265 Ibs.

@GN, = (0.65)(LO)(L.O)(11,265) = 7,322 ibs.

Section 4.1.4 (D.53.7)
and Eq. (D-16a)

Section 4.1.4 (D.5.3.8)
and Eq. (D-16d) and
Table 6

Section 4.1.4 (D.5.3.8)
and Eq. (D-16¢)

Section 414 (D53.7)
Section 414 (D53.7)
and Eq. (D-16¢)

Section 4.1.4 (D5.3.12)
and Eq. (D-16k)

Section 4.1.4 (D53.14)
and Eq. (D-16m)

Section 4.14 (D.53.9),
Eq. (D-16f) and Table 6

Table 6

FIGURE 1—EXAMPLE CALCULATION FOR ILLUSTRATIVE PURPOSES
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Calculation in accordance Wit?cﬁgtlig:zg))? Appendix D and this report Code Ref. Report Ref.
Step 4. Determine controlling resistance strength in tension: D412 Section 4.1.1
¢N, = min|pN.,, pN., ¢N,| = ¢N, = 4,309 Ibs.
Step 5. Calculate allowable stress design conversion factor for loading g9 Sadion 4 2
condition:
Controlling load combination: 1.20 + 1.6L
a=1.2(30%) + 1.6{70%)=1.48
Step 6. Calculate allowable stress design value: Section 4 2
T ovowabie asp = Gl = @ = 2911 ibs. Soction 4.9
: /4 1.48

FIGURE 1—EXAMPLE CALCULATION FOR ILLUSTRATIVE PURPOSES (Continued)

THREADED ROD
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FIGURE 2—INSTALLATION PARAMETERS FOR THREADED RODS AND REINFORCING BARS

R e, Ba aa aa oo

FIGURE 3—Wiirth WIT-PE500 EPOXY ADHESIVE ANCHOR SYSTEM INCLUDING TYPICAL STEEL ANCHOR ELEMENTS
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1. Drill aholeintothe base material with 2 hammer drill toolto the size and embedment reqguired
by the zelected steel hardware element (zee Table 4.1 or Table 4.2). Thetolerancezofthe
carhide drill kit must meetthe requirementzof M5 Standard B212.15.

Drilling

Precaution: Wear suitable eve and zkin protedion. &void inhalation of dusts durking drilling
andfarremaoval.

28. Incaseofstanding weter in the diilled bore hole, all the water hasto be removed from the
hole(e.q. vaouum, compreszed air, etc.) priorto cleaning.
Starting from the bottom or back ofthe anchorhole, blowthe hole cleanaminimum of fow
times (4x]).

ax » =2 g compressed drnozde (min. 90 pai orahand pump (min. wolume 251,02z, ) fr

anchor rod 358" to 34" diameter ar reinforcing bar (rebar) sizes #3to0 #6.

w =2 g comprezsed drnozde (min. 90 psi) or anchor rod 78" 1o 1-1/4" diameter and
rebar zizes #7 1o #10. 4 hand pump must not be uzed with these anchor zizes.

2b. Determine brush diameter (see Table 2 forthe drilled hole and attach the brush with
-7 'l*.., adaptorto arotary drlltool orbattery screvwgun. Bruzshthe hole withthe seleded wire
m =y brush aminimum of fogdimes (4x). Abrush extension (zupplied by Wiithimust be used

Blow 4x, Brush 4x, Blow 4x

- for holesdriled deeperthanthe listed brush length.

Thewire brush diameter must be check ed petodically during uze (S nen = D i, 62
Table 21. The brush should rezsist inserion intothe drilled hole -ifnotthe brushistoo
zmall and must be replaced with the proper brush diameter.

» Inorder:

2c. Finally, blowthe hole clean againaminimum of fosrtimes (4.

» =2 g comprezsed drnozde (min. 90 psi oFahand pump (min. solume 251,02,
supplied by Winh) for anchor rod 358" to 34" diameter or reinforcing bar (rebar)sizes #3to
#E.

w =2 g compressed arnozde (min. 90 pai) or anchor rod 758" 0 1-1/4" diameter and rebar
sizes #7to #10. & hand pump must not be uzed with thess anchor sizes.

Hole cleaning

When finizhedthe hole should be clean and free ofdust, debris, ice, grease, oil orother
foreign material .

3. Check adhesive expiration date on cartridge lakbel . Do naot uze expired produd . R eview
Material Safety Data Sheet (MSD S before use. Carridge temperature must be between
41°F - 104°F (5°C - 40PCT when in use. Resdeweworking and curetimes (see Tahle 3).

Farthe permitted range o fthe baze materialtemperature zee Takle 3.

Atach a supplied mixing nozdeto the cartridge. Do not modifythe mixerinany way and
make zurethemixing element iz insdethe nozde. Loadthe catridge intothe corredt
dizpensingtool . &newmixing nozzde must be used for every working interuption longer
than the published workingtimes as well as for newcartridoes.

Preparing

4 Priorto inzeringthe anchor rod or rebar intothe filled bare hole, the position afthe
embedment depth hasto be marked onthe anchor.

5 For nevwcartridges and nozdes Priorto dispensingintothe driled hale, squeeze out
" zeparatelya minimum three full strokes ofthe mixed adhesive. Discard non-uni form
adhesziveuntil the mixed adhesive showsa consistent red or grey colour.

Reviewand notethe published working and curetimes(see Table 3) priorto injection ofthe
mixed adhesive intathe cleaned anchar hole.

FIGURE 4—INSTALLATION INSTRUCTIONS



ESR-3051 Most Widely Accepted and Trusted

Installation

o

Fill the cleaned hole approdmatelytwo thinds full saith mixed adhesive stading from
thebottom or back ofthe anchor hole. Slowly withdrawthe mixing nozde asthe
hole fills to avoid creating sir pocketsor voids. For embeadment d epths greater than
7-172" an extension nozde supplied by Wirth must be used with the mixing nozde.

Piston plugs(ses Table §) must be used with and sitachedto mixingnozde and
extensiontube for horizontal and overhesd installations with anchor rod 34 1o 1-

1/4" diameter and rebar sizes #6to #10. Insert piston plugto the back ofthe drilled
haole andinjed as desoribedinthe meth od above, During installation the piston
plug will be naturally exdruded from the dnlled hole by the adhesve pressure.

Attention! Do notinstall anchorsoverhead without propertraining an dinstallation
hardware provided by Wirth, Contact W iith for details prior to use.

Theanchorshould be free ofdid, greas:s, oil orother foreign material . Push clean
threaded rod or reinfordang bar into the anchorhole whileturning sighthto ensure
positive digrbution ofth e adhesive until the embedment depthiz reached, Air
pocketsare present when the threaded rod orrebar springs orair pockets burst
during inallation. In case ofair pockets remove rod or rebar, let the adhesive
harden, re-drillthe hole and repeat the complete insallation,

Be surethat the anchoris fully seated at the bottom ofthe hole andthat some
adhesive hasfiowed from the hole and all around thetopofthe anchor. Ifthere is
not enough adhesive inthe hole, the insallation must be repeated . For overhead
applications the anchormust be secured from movingfaling durng the curetime
(2.0. wedges). Minor adjustmentsto the anchormay be performed duringthe gel
time butthe anchor shall not e moved atter final placement and during cure,

Curing and Fixture

10,

AMlowthe adhesive anchorto cureto the specifed full curing time prior
to applying anyload (see Table 3).

Do not digurb, tomgue or |oadthe anchor wundil it is fully cured,

Atter full curing ofthe adhesive anchor, a fixture can be ingalledto
theanchor andtightensd up to the maxi mum torgue (shownin
Table 4.1 by using a calibrated torue whench.

Take care notto excesdthe maximumtorgue forthe seleded
anchaor,

2. Hole cleaning tools - wire brushes and air blowers

Threaded ANSI |Min.brush | Brush o}
Rebar Steel wire |
rod 1 drill bit | diameter, |length, | e
diameter | 2°° |diameter| D, L DAENE, -
(inchy | (no) | (inch) | (inches) |(inches) (Cat.#) Air blowers
38 #3 | ™6 0475 | 6-34 |0903489010 | Hand pump (volume 254.0z)or
compressed airnozde (min. 90 psi)
112 #4 a6 000 B-3i4 | 0903459012
=1 #5 1116 0.735 7-7i8 | 0903429018
314 HE T8 0820 7-7/8 | 08903489020 Hand pump - Cat. #0891009
7 #7 1 1.045 11-7/8 | 0203483020 Com pressed Eﬂg" ozde only
min. 5
1 #5 1-1/8 1475 11-7/8 | 0203489025 ( psi)
11/ | #3 | 138 | 1425 |11-78 | 0903489028 *?\
= #10 1112 1.550 11-7i8 | 0903489025 .
Compressed airnozde
Abruzh extension (Cat, #0005490111) miust be uzed with 3 stesl wire :
brush for holes drilled desper than the listed brush length. | iR
i

FIGURE 4—INSTALLATION INSTRUCTIONS (Continued)
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