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GENERAL APPROVAL - ITW Red Head TruBolt+ Wedge Anchors and Sammys TruBolt+
Wedge Anchors for Cracked and Uncracked Concrete

DETAILS

The above assemblies and/or products are approved when in compliance with the description,
use, identification and findings of Report No.ESR-2427, reissued July 1, 2010, of the ICC
Evaluation Service, Incorporated. The report, in its entirety, is attached and made part of this
general approval.

The parts of Report No.ESR-2427 marked by the asterisks have been removed by the Los
Angeles Building Department from this approval.

The approval is subjected to the following conditions:

1. The allowable and strength design values listed in the attached report and tables are for
the fasteners only. Connected members shall be checked for capacity (which may
govern).

2. The anchors shall be identified by labels on the packaging indicating the manufacturer’s

name and product designation.
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ITW Red Head
Re: TruBolt+ Wedge Anchors and Sammys TruBolt+ Wedge Anchors for Cracked and Un-
cracked Concrete

3.

The anchors shall be installed as per the attached manufacturer’s instructions except as
otherwise stated in this report. Copies of the installation instructions shall be available at
each job site.

Design values and minimum embedment requirements shall be per Tables in ICC-ES
Report No. ESR-2427.

The concrete shall have attained its minimum design strength prior to installation of the
anchors.

Special inspection in accordance with Section 91.1704 of the 2008 Los Angeles City
Building Code shall be provided for anchor installations.

The use of anchors is limited to dry interior locations.

Calculations demonstrating that the applied loads or factored loads are less than the
allowable load values or design strength level values respectively, described in this report
shall be submitted to the plan check Engineer at the time of permit application. The
calculations shall be prepared by a Civil or Structural Engineer registered in the State of
California.

DISCUSSION

The report is in compliance with 2008 Los Angeles Building Code.

The approval is based on tests in accordance with ICC-ES Acceptance Criteria for Mechanical
Anchors in Concrete Elements (AC193), dated February 2010, for use in cracked and uncracked
concrete; including optional test for seismic tension and shear; profile steel deck soffit tests; and
quality control documentation.

This general approval will remain effective provided the Evaluation Report is maintained valid
and unrevised with the issuing organization. Any revision to the report must be submitted to this
Department for review with appropriate fee to continue the approval of the revised report.
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ITW Red Head
Re: TruBolt+ Wedge Anchors and Sammys TruBolt+ Wedge Anchors for Cracked and Un-
cracked Concrete

Addressee to whom this Research Report is issued is responsible for providing copies of it,
complete with any attachments indicated, to architects, engineers and builders using items
approved herein in design or construction which must be approved by Department of Building
and Safety Engineers and Inspectors.

This general approval of an equivalent alternate to the Code is only valid where an engineer
and/or inspector of this Department has determined that all conditions of this Approval have
been met in the project in which it is to be used.

WILLIAM STUTSMAN, Chief

Engineering Research Section
201 N. Figueroa St., Room 880

L.os Angeles, CA 90012

Phone - 213-202-9812

Fax - 213-202-9943

TV: tvo
RR25867/MSWord2003
ROB/OL/10
SALNI/ACI3IZR D23

Attachment: ICC ES Report No. ESR-2427 (13 Pages)
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EVALUATION SUBJECT:

ITW RED HEAD TRUBOLT+ WEDGE ANCHORS AND
SAMMYS TRUBOLT+ WEDGE ANCHORS FOR
CRACKED AND UNCRACKED CONCRETE
1.0 EVALUATION SCOPE

Compliance with the following codes:

' 2000-International-Residential-Code™-(2009-RG)

® 2008 International Building Code® (2006 IBC)

"'EGBE! F §. !q 1 .[3 [® EQGQEQS}

- 20030t oral-Buiiding-Code®-(20031BC)

- 20031 . LResic inl-G [®EQQQBIRSE

B 4997 Uniform-Building-Gode™ (UBC)

Property evaluated:

Structural
2.0 USES

The Trubolt+ Wedge Anchors with diameters of %5 inch
(9.5mm), /2 inch (12.7mm), */g inch (15.9mm} and */s inch
{(19.1mm) are used to resist stafic, wind, and seismic

tension and shear loads in cracked and uncracked normal-
welght and structural sand-lightwelight concrete having a
specified compressive strength, f¢, ranging from 2,500 psi
to 8,500 psi (17.2 MPa to 58.6 MPa). The Truboli+ Wedge
Anchors with diameters of % inch (9.5mm), /2 inch
{(12.7mm) and °/s inch (15.9mm) are used to resist static,
wind, and seismic tension and shear loads in cracked and
uncracked normal-weight or structural sand-lightweight
concrete over steel deck having a minimum specified
compressive strength, £, of 3,000 psi (20.7 MPa).

The Truboit+ Wedge anchors comply with requirements
for anchors installed in hardened concrete as described in
Section 1912 of the-2000-and 2006 IBC and-Section—1943
oithe-2003-1BG. The anchors are alternatives to cast-in-
place anchors described in Section 1911 of the-2000-and
2006 IBC, Seclien—4912-oi-the2003-1BC—and-Seetions

used where an engincored design is submited i

3.0 DESCRIPTION

3.1 RED HEAD Trubolt+ Wedge Anchor:

The RED HEAD Trubolt+ Wedge Anchor is & torque-
controlled, wedge-type mechanical expansion anchor,
available in Ys-inch (9.5 mm), z-inch (12.7 mm), */e-inch
(15.9 mm) and */s-inch (19.1 mm) diameters. The Trubolt+
Wedge Anchor consists of a high-strength threaded anchor
body, expansion clip, hex nut and washer. The anchor
body is cold-formed from low carbon steel materials with
mechanical properties {yield and ultimate strengths) as
described in Table 3 of this report. The zinc plating on the
stud complies with ASTM B 633 SC1, Type Hl, with a
minimum 0.0002-inch {5 pm) thickness. The expansion clip
is fabricated from low carbon stesl materials. The standard
hexagonal steel nut conforms to ANS! B18.2.2-65 and the
washer conforms fo ANSI/ASME B18.22.1 1965 (R1981).
The Trubolt+ Wedge anchor body consists of a threaded
section throughout the majority of its length and a wedge
section at the far end. The expansion clip is formed around
the anchor, just above the wedge. The expansion clip
consists of a spiit cylindrical ring with undercutting grooves
at the bottom end. During torquing of the anchor, the
grooves in the expansion clip are designed to cut into the
walis of the concrete hole as the wedge portion of the stud
is forced upward against the interior of the clip. The
Trubolt+ Wedge anchor is illustrated in Figure 1 of this
report.

3.2 Sammys Trubolt+ Wedge Anchor:

The Sammys Trubolt+ Wedge Anchor is a forque-
controlied, wedge-type mechanical expansion anchor,
avallable in *fe-inch (9.5 mm) diameter. The Sammys

ICC-ES Evaluation Reports are rot to be construed as represeniting aesthetics or any other attributes not specifically addressed, nor are they fe be construed gk ('\
as an endorsement of the subject of the report or a recommendation for its use. There is no warraniy by ICC Evaluation Service, Inc., express or implied, as HEQ:_

to any finding or other matier in this report, or as to any product covered by the report,

Copyright © 2010
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Trubolt+ Wedge Anchor consists of a high-sirength
threaded stud, expansion clip, coupling nut and washer.
The anchor stud is cold-formed from low carbon steel
materials with the mechanical properties (yield and
ultimate strengths) as described in Tables 3 and 4 of this
report. The zinc plating on the anchor body complies with
ASTM B633 SC1, Type I, with a minimum 0.0002 inch
(5 um) thickness. The expansion clip is fabricated from low
carbon steet materials. The coupling nut consists of grade
2 steel with %" -16 threads throughout the length of the
nut. The washer complies with ANSVASME B18.22.1 1965
(R1981). The Sammys Trubolt+ Wedge anchor body
consists of a threaded section throughout the majority of its
length and a wedge section at the far end. The expansion
clip is formed around the anchor, just above the wedge.
The expansion clip consists of a spiit cylindrical ring with
undercutting grooves at the bottam end. During forquing of
the anchor (using coupling nut), the grooves in the
expansion clip are designed to cut info the walls of the
concrete hole as the wedge portion of the stud Is forced
upward against the interior of the chp The Sammys
Trubolt+ Wedge anchor is illustrated in Figure 2 of this
report.

3.3 Concrete:

Normal-weight and structural sand-lightweight concrete
must comply with Sections 1203 and 1805 of the 1BC and
HBCas-applicable.

1

3.4 Steel Deck Panels:

Steel deck panels must comply with ASTM A 653,
SS Grade 40 (minimum), and must have a minimum 0.034-
inch {0.864 mm) base-metal thickness (No. 20 gage).

4.0 DESIGN AND INSTALLATION

4.1 Strength Design:

and-thisrepert, Des;gn strength of anchors in accordance
with the 2006 IBC ard-28068-HRG must be in accordance
with ACI 318~05 Appendlx D and thss report Bes;ga

. The strength design of anchors must comply
with ACI 318 D.4.1, except as required in ACI 318 D.3.3,
Strength reduction factors, ¢, as given in ACI 318 D.4.4,
must be used for load combinations calculated In
accordance with Section 1605.2.1 of the IBC, Section 8.2
of ACI 318, erSestien—1612:2—ofthe-UBG. Strength
reduction factors, ¢, as given in ACI 318 D.4.5, must be
used for load combinations calculated In accordance with
ACI 318 Appendix C eor-Soction-18082of-the UBG. The
value of f% used in calculations must be limited to 8,000 psi
(55.2 MPa), maximum, in accordance with ACI 318 D.3.5.
Strength reduction factors, ¢, corfespondmég to ductile steel
elements may be used except for the “/g-inch-diameter
(9.5 mm) anchors loaded in shear, which have a strength
reduction factor corresponding to britfle steel elements,

4.1.2 Requirements for Static Steel Strength in
Tension, Nsa: The nominal static steel strength of a single
anchor in tension, Nss, calculated in accordance with ACI
318, Section D.5.1.2, is given in Table 3 of this report.

413 Requirements for Static Concrete Breakout
Strength in Tension, Nes, Newy: The nominal concrete
breakout strength of a single anchor or a group of anchors
in tension, Na or Nepg respectively, must be calculated in

accordance with ACI 318 D.5.2, with modifications as
described in this section. The values of fo used for
calculation purposes must not exceed 8,000 psi
(55.0 MPa). The basic concrete breakout strength of a
gingle anchor in tension, N, must be cajculated in
accordance with AC! 318 D.5.2.2, using the values of her
and ke as given in Table 3 of this report. The nominal
concrete breakout strength in tension in regions where
analysis indicates no cracking in accordance with ACI 318
D.5.2.6 must be caloulated with ey = 1.0 and using the
value of kuner @s given in Tabie 3 of this report.

For anchors instalieg in the soffit of structural sand-
lightweight or normal-weight concrete-filled steel deck floor
and roof assemblies, as shown in Figure 6, calculation of
the concrete breakout strength in accordance with ACI 318
D.5.2 is not required.

4.1.4 Requirements for Static Pullout Strength in
Tension, N, The nominal puliout strength of a single
anchor in tension in accordance with ACI 318 D.5.3 in
cracked and uncracked concrete, Nper OF  Npunen
respectively, is given in Table 3 of this report. For all
design cases, w.r = 1.0. In accordance with ACI 318
D.5.3.2, the nominal pullout strength in tension must be
calcuiated according to Eg-1.

e
pr =Nper 250 (Ib, psi) {(Eg-1)
pr c prcr' 17 (N Mpa)

In regions where analysis Indicates no cracking in
accordance with AC! 318 D.5.3.6, the nominal pullout
strength in tension must be calculated according to Eg-2:

Npfc =Npuncryz 50 (1o, psi) (Eq-2)
=N Te (N, MP
p fle - pUnRcryy7 o a)

Where values for Nper oF Npuner are not provided in
Table 3 of this report, the putlout strength in tension need
not be evaluated.

The nominal pullout strength in tension of the anchors
installed in the soffit of siructural sand fightweight or
normal-weight concrete on steel deck floor and roof
assemblies, as shown in Figure 6 of this report, is given in
Table 7. In accordance with ACI 318 D.5.3.2, the nominal
pullout strength in cracked concrete must be caiculated
according to Eq-1, whereby the value of Np deckor must be
substituted for Ny and the value 3,000 psi or 20.7 MPa
must be substituted for 2,500 psi or 17.2 MPa. In regions
where analysis indicates no eracking in accordance with
ACI 318 D.5.3.6, the nominal pullout strength in tension
must be calculated according to Eg-2, whereby the value
Of Np deckuner MUst be substituted for Npuner and the value
3,000 psi or 20.7 MPa must be substituted for 2,500 psi or
17.2 MPa.

4.1.5 Reguirements for Static Steel in Shear, Vsa: The
vaiues of Vi for a single anchor given in Table 4 of this
report must be used in fieu of the values of Vi, derived by
calculation according to ACI 318 D.6.1.2.

‘The shear strength, Vesaes Of anchors instalied in the
sofft of structural sand lightweight or normal-weight
concrete on steel deck ficor and roof assemblies, as
shown in Figure 6 of this report, is given in Table 7 of this
report.

* MNalated hv Citv nf | ng Ancelas
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4.1.6 Requirements for Static Concrete Breakout
Strength in Shear, Vo or Vg The nominal static
cohcrete breakout strength in shear of a single anchor or a
group of anchors, Ve, or Ve, must be calculated in
accordance with ACI 318 D.6.2. The basic concrete
breakout strength in shear of a single anchor in cracked
concrete, Vg, must be calculated in accordance with ACH
318 D.6.2.2 using the value of d,, given in Table 2 of this
report, and the value l, given in Table 4, must be taken no
greater than fer. In no cases must /; exceed 8d,,

For anchors installed in the soffit of structural sand
lightweight or normal-weight concrete on steel deck floor
and roof assembiles, as shown in Figure 6, calculation of
the concrete breakout strength in accordance with ACI 318
B.6.2 is not required.

4.1.7 Requirements for Static Concrete Pryout
Strength of Anchor in Shear, Vi, or Vipg: The nominal
concreie pryout strength in shear of a single anchor or
groups of anchors, Vo of Vi must be calculated in
accordance with ACE 318 D.6.3, modified by using the
value of k., provided in Table 4 of this report and the value
of Ng» or Nepg as calculated in Section 4.1.3 of this report.

For anchors installed in the soffit of structural sand-
lightweight or normal-weight concrete on steel deck floor
and roof assemblies, as shown in Figure 6 of this report,
calculation of the conerete pryout sfrength in accordance
with ACI 318 D.6.3 is not required.

4.1.8 Requirements for Minimum Member Thickness,
Minimum Anchor Spacing and Minimum Edge
Distance: Values of Cmin and smin 85 given in Table 2 of
this report must be used in lieu of ACl 318 D.8.3. Minimum
member thicknesses, fimin, a8 given in Tables 2 through 4
of this report, must be used in lieu of AC1 318 D.8.5.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete on steel deck floor and roof
assembiies, the anchors must be installed in accordance
with Figure 6 of this report and the minimum anchor
spacing along the flute must be the greater of 3heror 1.5
times the flute width.

4.1.9 Requirements for Critical Edge Distance and
Splitting: In applications where ¢ < ¢s and supplemental
reinforcement fo control splitting of the concrete is not
present, the concrete breakout strength in tension for
uncracked concrete, calculated according to ACI 318
D.5.2, must be further multiplied by the factor Wy, N given
by Eg-3:

wcp,N = ¢/ Cax (Eg-3)

Whereby the factor %4, need not be taken as less than
1.5her / €ac. For all other cases Yo, v = 1.0, Values for the
critical edge distance cac must be taken from Table 3 of
this report.

4.1.10 Requirements for Seismic Design:

41101 General: For load combinations including
earthquake, the design must be performed according to
ACI 318 D.3.3 as modified by Section-1808-18-0f4the-2600
{BG-or Section 1908.1.16 of the 2006 IBC, as-follows:

GORE AGHH4ED33 FQUIMALENT-GODE
SEISMIGC-REGIGN DESIGNATON
) Selermic-Desi
QQEQ?;?'SFa; e Hes!e_lata' E.i 8 Gategoeres
; S oo Z 2B
YBG Medorate-or il! o 3

The nominal steel strength and the nominal concrete
breakout strength for anchors in tension, and the nominat
concrete breakout strength and pryout strength for anchors
in shear, must be calculated according to ACI 318 D.5 and
D.6, respectively, taking into account the corresponding
values given in Tables 3 and 4 of this report.

The Y-inch- (12.7 mm) %fg-inch (15.9 mm) and /4—mch-
diameter (19.1 mm) anchors, along with the 3fg-inch-
diameter {8.5 mm) anchor loaded in tension, comply with
AC! 318 D.1 as ductie steel elemenis and must be
designed in accordance with 2008185 Section-1808-1-9
9-3-3—4—99'—49-3—3—5—9F 2006 |BC Section 1908.1.16 D.3.3.4
or 8.3.3.5. The la—mch—dxameter (2.5 mm) anchor loaded
in shear must be designed in accordance with 28008-186
Section-1908-4-9-bD-3-3:5-eF 2008 IBC Section 1908.1.16
D.3.3.5.

4.1.10.2 Seismic Tension: The nominal steel strength
and nominal concrete breakout strength for anchors in
tension must be calculated according to ACI 318 D.5.1 and
D52, as described in Sections 4.1.2 and 4.1.3 of this
report and in accordance with AC1 318 D.5.3.2. The value
for nominal pullout strength tension for seismic loads, Nay
or Ngdeckon given in Table 3 or 7 of this report, must be
used in lieu of N,. The values of Ny must be adjusted for
the concrete strength in accordance with kq-4:

f .
Neq,f‘c = Neg 5—5_?}5 {ib, psi) {Eg-4)

fe
Nequ Neq ]7 (N MPa)

The value of Npgeexer Must be caloulated according to
Eq-4, whereby the value 3,000 psi or 20.7 MPa must be
substituted for 2,500 psit or 17.2 MPa.

if no values for Neg are given in Table 3, the static design
strength values govern. Section 4.1.4 provides additional
requirements.

4.1.10.3 Seismic Shear: The nominal concrete breakout
strength and pryout strength for anchors in shear must be
calculated according to ACI 318 D.6.2 and DB.3, as
described in Sections 4.1.6 and 4.1.7 of this report and in
accordance with ACH 318 D.6.1.2. The value for nominal
steel strength in shear for seismic loads, Veq, OF Viadeck
given in Tables 4 or 7 of this report, must be used in lieu of
Vsa.

4.1.41 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.

4.1.12 Requirements for Structural Sand Lightweight
Concrete: For ACI 318-08, when anchors are used in
structural sand-lightweight concrete, the modification factor
A for concrete breakout strength must be taken as 0.6, In
addition, the pullout strength Npusen, and Neg must be
muitipied by 0.60, as applicable. For ACI 318-05, the
values Np, Neg, Npuner, 8nd Vp determined in accordance
with this report must be multiplied by 0.60, in lieu of
AC! 318 D.3.4. For anchors installed in the soffit of
structural sand-lightweight concrete-filled steel deck floor
and roof assemblies, this reduction is not required.

4.2 Allowable Stress Design (ASD):

421 General: For anchors designed using [oad
combinations in accordance with IBC Section 16053 e¢
UBC-Section—$512.3, allowable loads must be established
using Eg-5 and Eg-6:

* Deletad by Citv of Los Anaeles
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Toliowabisasp = ¢Nol O (Eg-5}
and

Vaowstisasp = ¢Vl @ (Eg-6)
where

Tatowapiesso =  Allowable tension ioad (Ibf or kN).
Vanowareasp = Allowable shear load (Ibf or kN).

@Np = Lowest design strength of an anchor or

anchor group in tension as determined in
accordance with AGt 318 Appendix D
with amendments in Section 4.1 of this
report and Section-1008-4-0-0fthe-2000
BG—or Section 1908.1.16 of the 2008

IBC, as-apphcable.

Lowest design strength of an anchor or
anchor group in shear as determined in
accordance with AC! 318 Appendix D
with amendments in Section 4.1 of this
report and Seetien-140084-0-0f4he-2000
BG~or Section 1208.1.16 of the 2008

IBC, as-applicable.

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

#Va =

An example of allowable stress design values for
Hlustrative purposes is shown in Table 5 of this report.

422 Interaction of Tensile and Shear Forces: In lieu
of ACI 318 D.7.1, D.7.2 and D.7.3, interaction must be
calculated as foilows:

For shear loads V § 0.2 Vagowask, aso, the full allowable
load in tension, Taiowabke, asp, May be taken.

For tension loads T £ 0.2 Tarowabis, asp, the full aliowabie
load in shear, Vaoweble, asp, ay be taken,

For all other cases, Eg-7 applies:

T! Tatiowabie, asp * VI Vanowabte, Aso 5 1.2 (Eq-7)

4.3 Installation:

Installation parameters are provided in Tables 2 and 6 and
Figures 4, 5, and 6 of this report. Anchor locations must
comply with this report and the plans and specifications
approved by the code official. The Truboitr Wedge
Anchors must be installed according fo ITW’s published
instructions and this report. Holes must be predrifled in
concrete with a compressive strength from 2,500 to
8,500 psi (17.2 fo 58.6 MPa) at time of instaliation, using
carbide-tipped masonry drill bits manufactured within the
range of the maximum and minimum drill tip dimensions of
ANSI| Standard B212.15-1984. The nominal drill bit
diameter must be equal to that of the anchor size. The
minimum drilled hole depth, he, must comply with Table 2
of this report. Embedment, spacing, edge distance, and
minimum concrete thickness must comply with Table 2.
The predrilled holes must be cleaned to remove loose
partictes, using pressurized air or a vacuum, For the RED
HEAD Trubolt+ Weadge Anchor, the hex nut and washer
must be assembled on the end of the anchor, leaving the
nut flush with the end of the anchor. For the Sammys
Trubolt+ Wedge Anchor, the coupling nut and washer must
be assembled on the end of the anchor to obtain at least
/s inch (12.7 mm) thread engagement on the anchor). The
anchors must be hammered into the predrilled hole to the

required embedment depth in concrete. Where a fixture is
installed, the anchors must be hammered through the
fixture into the predrilled hole to the required embedment
depth into the concrete, The nut must be tightened against
the washer until the specified torque values listed in Table
2 are achieved.

For installation in the soffit of sand-lightweight or normal-
weight concrete on steel deck floor and roof assemblies,
the hole diameter in the steel deck must not exceed the
diameter of the hole in the concrete by more than s inch
(3.2 mm). For member thickness, edge distance, spacing
restrictions, and installations torque values for installation
into the soffit of sand lightweight or normal-weight concrete
on steel deck floor and roof assemblies, see Figure 6,
Table 6, and Section 4.1.8 of this report.

4.4 Special Inspection:

Special inspection is required in accordance with Seetion
4704-15-0f-the 2000-1B6G, Section 1704.13 of the 2006 er
2003-1BC-and—Secten-+F04-5-2-of-the-UBG. The special
inspector must make periodic inspections during anchor
instaliation to verify anchor type, anchor dimensions,
concrete type, concrete compressive strength, drill bit type,
hole dimensions, hole cleaning procedures, edge distance,
anchor spacing, concreie member thickness, anchor
smbedment, tightening torque, and adherence fo the
manufacturer's published installation instructions, The
special inspector must be present as often as required in
accordance with the staternent of special inspection. Under
the IBC, additiona! requirements as set forth in Sections
1705, 1706, and 1707 must be chserved, where applicable.

5.0 CONDITIONS OF USE

The Trubolt+ Wedge Anchors described in this report
comply with, or are suitable alternatives to what is
specified in, those codes listed in Section 1.0 of this report,
subject to the following conditions.

5.1 The anchors must be installed in accordance with
ITW's published instructions and this report. In case
of conflicts, this report governs.

8.2 Anchor sizes, dimensions, and instailation parameters
are as set forth in this report.

5.3 The anchors are limited fo installation in cracked and
uncracked, normal-weight or struciural sand-
lightweight concrete having a specified compressive
strength, ft, of 2,500 psi to 8,500 psi (17.2 MPa to
58.6 MPa). The anchors may also be installed in
cracked and uncracked normal-weight or structural
sand-lightweight concrete over profile steel deck
having a minimum specified compressive strength, £z,
of 3,000 psi {(20.7 MPa).

54 The values of f; used for calcuiation purposes must
not exceed 8,000 psi (55.0 MPa).

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

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

5.7 Anchor spacing, edge distance, and minimum
member thickness must comply with Tables 2 and 6
and Figures 4, 5, and 6 of this report.

5.8 Prior to installation, calculations and details justifying
that the applied loads comply with this report must be
submitted to the code official for approval. 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 o be
constructed.

* Maloterd By Ciby nfF ] e Annelae
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5.9 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of expansion
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
repori.

5.10 Anchors may be instailed in regions of concrete
where cracking has occurred or where analysis
indicates cracking may oceur {f; > £}, subject fo the
conditions of this report.

5.11 Anchors may be used to resist short-term loading due
to wind or seismic forces, subject to the conditions of
this report.

5.12 Where not otherwise prohibited in the code, Trubolt+
Wedge Anchors are permitted for use with fire-
resistance-rated construction provided that at least
one of the following conditions is fulfilled:

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

m Anchors  that support 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 fo support nonstructural
elements.

5.13 Use of the anchors is limited to dry, interior locations.

fully threaded stud

5.14 Special inspections are provided in accordance with
Section 4.4 of this report.

5.15 The anchors are manufactured at Elgin, ilinois;
Hanover Park, lilincis; fron Ridge, Wisconsin;
Watertown, Wisconsin; ltasca, Hlinois; and Michigan
City, Indiana; under a guality control program with
inspections by PF8 Corporation (AA-652).

6.0 EVIDENCE SUBMITTED
Data complying with the ICC-ES Acceptance Criteria for
Mechanical Anchors in Concrete Elements (AGC193), dated

February 2010, for use in cracked and uncracked concrete,
inctuding optional tests for seismic tension and shear,;

profile steel deck soffit tests; and quality control
documentation.

7.0 IDENTIFICATION

The anchors are identified by their dimensional

characteristics and the anchor size, and by a length
identification marking stamped on the anchor, as indicated
in Table 1 of this report, The anchors have the length
identification marking underlined on the anchor head, as
illustrated in Figure 3 of this report, and this is visible after
installation for verification. Packages are identified with the
anchor name, type and size; the manufacturer's name
(FTW Red Head, {TW Brands, or {TW Bulldex} and
address; the evaluation report number (ICC-ES
ESR-2427), and the name of the inspection agency
(PFS Corporation).

hex nut

length

|

expansion clip

code

“dog point

washer

FIGURE 1—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR

wedge fully threaded stud

expansion clip

washer

coupling nut

FIGURE 2—-SAMMYS TRUBOLT+ WEDGE ANCHOR
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TABLE 1—LENGTH IDENTIFICATION MARKINGS®

LENGTH 1D MARKING ON ANCHOR HEAD
{inches) c B E F G H t J K L M N (o]
From 2, 3 3Y; 4 4", 5 5", 8 6 7 7' 8 8/,
Up to, but not including 3 3", 4 4, 5 8, 6 8"z 7 7' 8 8, 9
For 8I: 1 inch = 25.4 mm.
'Figure 3 shows a typical marking.
FIGURE 3—TRUBOLT+ WEDGE ANCHOR LENGTH IDENTIFICATION MARKING
TABLE 2—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION
NOMINAL ANCHOR DIAMETER (inch)
PARAMETER NOTATION | UNITS 3 . .
IB 1/2 I'a 1'4
Anchor outer diameter difd.fF inches 0.361 0.5 0.615 0.7482
dNioaTnzti'rcarb'de bit o inches 3y 1% 5, 3,
ggsg“’e embedment het inches 1% 2 3Y, ¥ | 4% 3,
Minimum anchor . 1 3 i 3 3
embedment depth Fnom inches 2 2 3l 3, &0y 4%y
Minimum hole depth’ ho inches 2 2%, 4 3%, 5 4%,
Minimum concrete : 1
member thickness' Prin inches 4 5 4 8 6 8 8 6'/4 7 8
Critical edge distance’ Cap in, 5 3 8 6 | 75! 86 7' 8% 12 10
Minimum anchor ) 1 1 3 3
spacing’ Semin I, 3k 2 6 54 4 5l 8 6 6 6
Minimum edge I 3 6 7Y 5 7Y 7V
distance’ Contn " 2 ? 2
Minimum overall anchor . 1 3 1 1 ]
length f inches 2 3 4'fs 4/ 8 5y
installation torque Tinst fi-ib 30 45 a0 110
Minimum diameter of . 1 § 3 7
hole in fastened part G inches h Ta la /s

For 8t 1 inch = 25.4 mm, 1 &b = 1.356 N-m.

'Far installation in the sofft of concrete on steel deck floor or raof assembiies, see Figure 8. Anchors in the lower and in the upper flute may be
instatled with a maximum 1-inch offset in either direction from the center of the fiute. In addition, anchors must have an axiai spacing along the
flute equal fo the greater of 3k, or 1.5 times the flute width,

*The notation in brackets is for the 2006 IBC.
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TABLE 3—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN INFORMATION'??

. NOMINAL ANCHOR DIAMETER (inch)’
CHARACTERISTIC SYMBOL' | UNITS

A A St %y
Anchor category f,20r3 — 1 1 1 1
fg‘;@gﬂﬂ%‘;‘;ﬁ Fer in. 15, 2 A 2%, 4, 2,
m:zﬁgg‘s concrete member P in. 4 5 4 6 6 8 6 8', 7 8
Critical edge distance Cae In. 5 3 5 8 7' 6 7' 8', 12 10

Pata for Steel Strengths - Tension
gtrl;lrizlt‘[? specified yield f, psi 60,000 55,000 55,000 55,000
ﬁg‘;g‘éi“ specified ultimate fum psi 75,000 75,000 75,000 75,000
iﬁfﬂ"e tensile stress area | 4 F | in? 0.056 0.119 0.183 0.266
Steet strength in tension Nea Ibf 4,200 8,925 13,725 19,950
Strength reduction factor ¢
for tension, steel failure & — 0.75 0.75 0.75 0.75
modes”
Data for Concraete Breakout Strengths in Tension

Effectiveness factor -
uncracked concrete Kaner - 24 24 24 24
Effectiveness factor -
cracked concrete fer B 17 17 17 17
Medification factor for
cracked and uncracked Yen —_ 1.0 1.0 1.0 1.0

concrete®

Strength reduction factor ¢
for tension, concrete failure ¢ — 0.65 0.65 0.85 0.65
modes, Condition B*

Data for Pullout Strengths

Sgﬁ:%{? ength, uncracked |, ibf | See Footnote 8 | See Footnote 8 6,540 5,430 | 8,900 | See Footnote 8
Sgrilg?;tztrength, cracked Noor Ibf See Foothole 8 See Foolinote 8 See Foofnote 8 See Footnote 8
Pullout strength for seismic See

loads Neg tbf See Footnote 8 See Fooinote 8 Footnote 8 8,715 | See Foothote 8

Strength reduction factor ¢
for tension, pullout faliure F) — See Footnote 8 0.65 0.65 See Footnote 8

modes, Condition 8%

Additicnal Anchor Data

Axial stiffness in service

load range in uncracked Banor Ibf fin 100,000 250,000 250,000 250,600
concrete

Aoxdal stiffness in service

load range in cracked B Ibf fir 40,000 20,000 20,000 20,000
concreie

For Sl: 1 inck = 25.4 mm, 1in? = 645.16 mm?, 1 1bf = 4.45 N, 1 psi = 0.006895 MPa, 1 bf - 10%in = 17,500 Nim.

"The data in this table is intended o be used with the design provisions of AC! 318 Appendix D; for anchors resisting seismic load combinations,
the additional requirements of ACI 318 D.3.3 shalf apply.

Installation must comply with the manufacturers printed installation instructions and details.
*The /g, %~ %s-, and ¥-inch diameter Trubolt + Wedge Anchers are ductile steel efements as defined by ACI 318 D1,
“A!% values of qfrappfy to the load combmatlons of IBC Sectton 1665 2 ACH 318 Section 9 2 %LIB&S&%@M@%&%MG&&&@%H&H%@#

where remforcement that complles with AC& 318 Appendn( D feqmrements for Condition A is present, the appropriate ¢ factor must be
determined in accordance with AC| 318 D.4.4,

5For all design cases ¥,y = 1.0. The appropriate effectiveness factor for cracked concrete (ke or uncracked concrete (Kuner) Must be used.

5The actuat diameter for the 3/8-inch diameter anchor is 0.361 inch, for the 5/8-inch diameter anchor is 0.615-inch, and for the ¥-inch diameter
anchor is 0.7482-inch.

*Anchor puliout strength does not contrel ancher design. Determine steet and concrete capacities orty.
*The notation in brackets is for the 2006 IBC.

* Deleted by City of Los Angeles
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TABLE 4—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION"#*

NOMINAL ANCHOR DIAMETER {inch)®

CHARACTERISTIC SYMBOL® | UNITS - : . 5
fa fa 1s s
Anchor category 1,20r3 — 1 k| 1 1
‘;";‘g’;’é‘;“eﬁﬁ‘ggﬁ her In, A 2 3, P A 3%,
Minimum concrete member 1
thickness Ao in. 4 5 4 6 6 8 4] 64 7 8
Critical edge distance Cac n. 5 3 6 8 7' 8 ' | 6% 12 10
Data for Stee! Strengths — Shear
g:’;’;g;‘;” specified yield f, psi 60,000 56,000 55,000 55,000
g’t'*r’;‘n’g‘t‘é“ specified ultimate e psi 75,000 75,000 75,000 75,000
Effective tensile stress area A A ]8 [ 0.0675 0.142 0.217 0.332
(thread) so [Ase n : ' : )
Steel sirength in shear,
uncracked or cracked Via Ibf 1,830 5175 8,955 14,970
concrete’
ool strengh in shear - Vig ibf 1,545 5,175 8,955 11,775
Strength reduction factor ¢
for shear, stesl failure @ — 0.80 6.65 0.65 0.65
modes’
Data for Concrete Breakout and Concrete Pryout Strengths — Shear

g‘r’;ﬁg‘;’f”t for pryout ke — 1.0 10 2.0 2.0 20
;gig‘—j?earmg tength of I, in 1%, 2 3 2, &', 2%,

Strength reduction factor ¢
for shear, concrete failure @ o 6.70 0.70 0.70 0.70
modes, Condition B*

For St 1 inch = 25.4 mm, 1in? = 645.16 mm?, 1 Ibf = 445 N, 1 psi = 0.006895 MPa, 1 ibf - 10%in = 17,500 N/m.

“The data in this table is intended to be used with the design provisions of ACI 318 Appendix D; for anchors resisting seismic load
combinations, the additional requirements of ACt 318 D.3.3 shall apply.

*nstailation must comply with the manufactlrers printed instaliation instructions and details.

he Yy, -, and Yeinch diameter Trubolt + Wedge Anchors are ductile steel slements as defined by AGI 318 D.1. The %3 diameter Trubolt +
is considered brittle under shear loading.

"AIE values of ¢ apply fo the oad combmatuons of IBC Section 1605.2, ACI 318 Section 9.2-erBRC-Sestion-18422 fthe-lead-combinations-of
pperdix-G-or UBG-Seetion-180 approprigte-valueof ¢ mustbo-delomrined-inaccordance-with-AGCH318-:4.6: For

mstailatlons where femforcement that complies wuth ACI 318 Appendix D requirements for Condition A is present, the appropriate ¢ factor
must be determined in accordance with ACI 318 D.4.4.

Sthe actual diameter for the ¥s" diameter anchor is 0.364-inch, for the ¥s” diameter anchor is 0.615-inch, and for the %" diameter anchor is
0.7482".

Srer 2003-4BC-cade-basisreplace fmrwith-for Mo With- Vs Moo, with W Meg Wit Vims-atid & with-&:
"Stesl strength in shear values are based on test results per ACI 355.2, Section 8.4 and must be used for design.
*The notation in brackets is for the 2006 IBC.

* Deleted by City of Los Angeles
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TABLE 5-—EXAMPLE [TW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR ALLOWABLE
STRESS DESIGN (ASD) VALUES FOR ILLUSTRATIVE PURPOSES'#%4867:53

ANCHOR EMBEDMENT EFFECTIVE EMBEDMENT
ALLOWABLE TENSION LOAD
ANCHOR NOTATION DEPTH DEPTH
{inches), hom {inches), fer {ths)
% 2 %, 1,090
. 2'h 2 1,490
fa 3 1
3 3 2,870
: 3 2 2,385
! 4%, 4, 3,810
*y 4 3% 3,825

For 81 1inch = 264 mm, 1 Ibf=4.45 N.
Design assumptions:

'Single anchor with static tension load only.

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

*_oad combinations are in accordance with ACH 318 Secticn 9.2 and no seismic loading.

“Thirty percent dead load and 70 percent live load, controlfing foad combination 1.20 + 1.6L.

SCalculation of weighted average for a: 1.20 + 1,84 = 1.2(0.3) + 1.6(0.7) = 1.48,

5f, = 2,500 pst {notmal-weight concrete),

?CM % Caz ® = Cag.

0 2 hoine

%Values are for Condition B where supplementary reinforcement in accordance with ACI 318 D.4.4 is not provided.

IHustrative Procedure to Calculate Allowable Stress Design Tension Value:

RED HEAD Trubolt+ Wedge Anchor ¥, inch diameter using an effective embedment of 3-1/4 inches, assuming the given conditions in
Tabie 4.

PROCEDURE CALCULATION
Step 1 Calculate steel strength of a single anchor in tension N = 9 Naa
per AC1 318 D 5.1.2, Table 3 of this report =0.75"8,925

=6,694 Ibs steel strength

- 1.5
Step 2 Calculate concrete breakout strength of a single anchor in Ne ® Kurer Ve het
. - 24* *3 251.5
tension per AC1 318 D 5.2.2, Tabie 3 of this report 2,500 <
=703t lbs

INsy =0 Anc/Anco Yed n Wen Yepn Ny
= 0.65%(95/95)/1.0*1.0%1.0°7,031

= (.65%7,031
= 4,570 Ihs concrete breakout
strength
Step 3 Caleulate pullout strength in tension GNon = & N anor Yo, {c,864/2,500)"
per AC! 318 D 5.3.2 and Table 3 of this report = 0.66*6,540%1.01.0%°

= 4,251 ibs pullout strength

Step 4 Determine conirotling resistance strength in tension = 4,251 lbs controtling resistance
per ACI 318 D411 and D 4.1.2

Step 5 Calculate allowable stress design conversion factor for loading a =120+ 1.6L
condition per AC| 318 Section 9.2 =1.2(0.3} + 1.6(C.7)
=1.48
Step 6 Calculate allowable siress design value per Talowable ASD =g Nysa
Section 4.2 of this report = 4,251/1.48

= 2,870 |bs aliowable stress design
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TABLE 6—{TW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR INSTALLATION
INFORMATION FOR INSTALLATION IN THE SOFFIT OF CONCRETE FILL ON METAL DECK FLOOR AND ROOF ASSEMBLIES'

PARAMETER symeoL | uniTs NOMINAL ANCHOR DIAMETER (inch)

¥ A s
Anchor outer diameter ALAY inches 0.361 0.5 0.618
Nominal carbide bit diameter i inches *s 2 ™y
Location of Installation - - upper and lower flute an{%p%%;er ngzr lower flute

ute

Minimum effective embedment depth Fof inches 1%/g 2 3V, 2 &',
Anchor embedment depth Brom inches 2 2, 3% 3" 4,
Minimum hole depth Ho Inches 2, 2%, 4 3% 5
Minimurr: overalf anchor length 1 Inches 2V 3%, &', a'l, 6
Installation torgue st fi-lb 30 45 90
ggng S;?tmeter of hole in d, inches Y, 5 3,

For 8t 1inch = 25.4 mm, 1 ft-ib = 1,356 N-m.

TAnchors in the lower and upper flute may be Instatled with a maximum 1-inch offset in either dirsction from the center of the flute. In addition,

anchors must have an axial spacing along the flute equal to the greater of 3h,ror 1.5 times the flute width,

*The notation in brackets is for the 2006 {BC,

TABLE 7--ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR DESIGN INFORMATION FOR
INSTALLATION IN THE SOFFIT OF CONCRETE FILL ON METAL DECK FLOOR AND ROOF ASSEMBLIES'?

NOM!NAL ANCHOR DIAMETER (inch)
CHARACTERISTIC SYMBQL | UNITS . : p
fa 171 Is

upper
tocation of Instailation - - upper and lower flute | and lower %gwter lower fiute

Aute e
Minimum effective embedment depth Plar inches 1% 2 3, 2%, &'
Characteristic pullout strength, 5
uncracked concrete over metal deck | |7 deck wer Ibf 2,170 2,515 5,285 3,365 6,605
Characteristio shear shrondth. Ve o’ Ibf 1,640 2,200 3,790 2,890 6,560
Reduction factor for pullout strength
in tenston, Condition B ¢ . 0.65 0.65 0.65
Reduction factor for steel strength in
shear, Condition B ¢ - 0.60 0.6 0.65

For 8k 1inch =254 mm, 1ibf=445N.

alues for N, geex 810 Vis aee 200 10 structural sand-lightweight concrete having a minimum concrete compressive strength, £, of 3,000 psi.
EAIE values of ¢app y to the load combmat;ons of IBC Sectlen %605 2, ACE 318 Section 9 2 a%%%ehe%@%%%ﬁhﬁe&é—eem&aaﬁm

3¢ c 6= For
msta Iahons where relnforcement that comphes w;th ACI 318 Append;x D requlrements for Coadmon Als present the appropnate ¢ factor
must be determined in accordance with ACI 318 D.4.4.

15 G-

* Deleted by City of Los Angeles
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Nominal Anchor Diameter = 3/8”

Sand-Lightweight or
b =97 b =" Normal Weight Concrete
RO ™7 nom = .
upper flute lower flute (M. fl{=§'000 Pl

Min. 1-14"
Y
I A N T S - - i
Hox. 3% TP Hin. 0.034”
Max ET— | Thickness Metal Dack
- > i |
Lower Fétjig Offset, Typ. % R | 0 b2l ¥ —
Min. 47, Upper Flute I i
Min. 4-14" e ;-—Mux.i" Offset, Typ.
- - i1
Nominal Anchor Diameter = 1/2”
Sand-Lightweight or
" Normal Weight Concrete
T hnom'-"z'!/z” ~ hyom = "1/2 or . 9
Mi'_}“} Typ. l ['“PPGT flute 3-3 /4" lower flute (Hin. F(=§'900 PSl)
A - D e N Wt NP
Min. 114" : .
3
Max. 3 ¥ ) , Min. 0.034"
| Mox ]'?f—— | | Thickness Metal Deck
Lower Flute Offset, Typ. E L__ Min. 12" Typ. —»!
in. 417" Upper Flute I ;
Min. 419" | —>1 j~— Max. 1" Offset, Typ.
- > i
Nominal Anchor Diameter = 5/8”
Sond-Lightweight or
— hoom=3-V4” or  Normal Weight Concrefe
Min. 1" Ty‘p l 4.?;}4” fower flute {Min. F(:%GOU PSE)
4 T A T - P v
Min. 114"
Y
Hox.3 ' iin. 0.034"
Thickness Metal Deck

i
I 1, " i
— Min. 12" Typ. ——n]

I
I
I

Lower Flute
Min. 414"
~— Max. 1" Offsef, Typ.

|
1
|
Upper Flute 1
hfin. 44" |
" - H

FIGURE 6—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND SAMMYS TRUBOLT+ WEDGE ANCHOR INSTALLATION IN THE
SOFFIT OF CONCRETE OVER STEEL DECK FLOQOR AND ROOF ASSEMBLIES {1 inch = 25.4 mm)
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EVALUATION SUBJECT

ITW RED HEAD TRUBOLT+ WEDGE ANCHORS AND SAMMYS TRUBOLT+ WEDGE ANCHORS FOR CRACKED AND
UNCRACKED CONCRETE

TO0-EVALUATION SCOPE
Compliange with the following codes:
w 2007 Florida-Building Code—Building
B 2007 Florida BuildifigCode—Residential
Property evaluated:

Structural

2.0 PURPOSE OF THIS SUPPLEMENT
This supplement is issued to indicate that the | ed Head TrubGli+ Wedge Anchors And Sammys Trubolt+ Wedge
Anchors for Cracked and Uncracked Concrete, as desch i the master report, comply with the 2007 Florida Building

Code—Building and the 2007 Florida Building Code——feSi ial, when designed and installed in accordance with the
raster evaiuation report.

Use of the ITW Red Head Trubolt+ Wed nchors and Sammys Trubotik Wedge Anchors for Cracked and Uncracked
Concrete, as described in the master uation report, to comply with the High™%elocity Hurricane Zone Provisions of the
2007 Florida Building Code—Builghtd has not been evaluated, and is outside the scopee{this supplement.

For products failing und orida Rule 8B-72, verification that the report holder's quality assiragce program is audited by a
quality assurance eptity approved by the Florida Building Commission for the type of inspection ing conducted is the
responsibiiity o approved validation entity {or the code official when the report holder does not possSesg an approval by
the Commiesion).

This sufiplement expires concurrently with the master report reissued July 1, 2010.

as on endorsement of the subject of the report or a recommendation for ifs use. There is no warranty by ICC Evaluation Service, Inc., express or implied, as &=

ICC-ES Evaluation Reports are nof to be construed as representing aesthetics or any other attributes not specifically addressed, ror are they to be construed m @
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to any finding or ather matter in this report, or as lo any product covered by the report. i oy
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