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References:

1- Literature:

a. 2019 California Building Code (CBC) based on 2018 International
Building Code (IBC)

b. Aluminum Design Manual ADMI-15, The Aluminum Association.

2- Software:
a. RISA 3D Version 17.0.1
RISA Technologies,
26212 Dimension Dr. Suite 200
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Design Criteria:

1- Location: 24 A Marin Ave, Sausalito, CA 94965

2- Live Load on Handrail & guards:
a. Uniform Distributed load 50 p/f
b. Single Concentrated load 200 lbs

**Qther criteria assumed as stated in design calculations.
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"BASEPLT9.xIs" Program
Version 3.7

Results:

Eccentricity, e =
Length, Xc =
Fp=

fp(max) =

fp(miny =

Fi=
Ta=
Tb =

Fv =
Va=
Vibolts) =
Vb =

Base Plate Thickness:

Eccentricity, Bearing Le

ngth, and Bearing Pressures:

Infinity

1.907

0.824

0.626
0.000

ksi

Fp >= fp{max]}, O.K.
Anchor Bolt/Rod Tension and Shear:

19.10 ksi
2.11 k/bolt
1.20 kibot
Ta>»=Th, O.K.
9.90 ksi
1.09 kfbolt
0.25 = V(total)-1/2**P(DL}
0.06 k/bolt
Va >= Vh, O.K.

(Interaction) S.R. = 0.673 = ThiTa+{C*VbyVa

S.R. <= 1.0,0K

tp(req'd) =

0.398  |n

Job Name: Subject:
Job Number: Originator: [ Checker: |
Input Data:
Column Size: Column Properties;
Select: A=] 383 lin%
Column Loadings: ‘d=| 4.160 [in
Axial Load, P(total) = 0.00 kips tw=| 0280 in
Axiai Load, P(DL) = 0.00 kips bf=| 4.080 lin
Shear Load, V(total) = 0.25 kips tff=| 0345 |[in
Moment @ Base, M = 0.80. |ft-kips
Design Parameters:
Base Plate Length, N = B8.750 [|in.
Base Plate Width, B = 4010 jin,
Plate Yield Stress, Fy =} ' 30.00 _|ksi
Concrete Strength, f'c={" 2.500 [ksi.
Bearing Area, A2 = 2400  3inA2
Shear Coef.,,C = 1.85 B=4.01
Coef. of Friction, p=| - 0.70
Anchor Bolt/Red Data:
Total No. of Bolts, Nb = 4
Bolt Diameter, db = 0.375 in. )
Anchor Bolt Material =| F1554 (36)
Bolt Edge Dist., ED1 = 1.600 [in
Bolt Edge Dist., EDz2 = 1.080 lin.

ixik

L

P(lotah) =
0
{-down)
€— W4x13 Col.
.
1 tp=0.3¢8

A
fp{max)=0.626
T= Xc=1.907 v

le

TE*(Nb/2) i€
N=6.75

>

|‘\

Elevation

Suggested plate thickness for rigidity:
tpmin) =|  0.350 |in. tp(min) >= max. of m/4 or n/4

>

1of1

1/19/2017 3:28 PM
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" Most Widely Accepted and Trusted

cc
EVALUATION
SERVICE

n Ceeperatian with [ Innovation
¥ | imsEARCH LABS -

(CC.ES Report

\ccEs | (800) 423-6587 | (562) 699-0543 | www.icc-es.org s

DIVISION: 03 O0.00—CONCRETE
SECTION: 03 16 00—CONCRETE ANCHORS
DIVISION: 05 00 00—METALS

SECTION: 0505 19—POST-INSTALLED CONCRETE ANCHORS

REPORT HOLDER:

ITW RED HEAD |
700 HIGH GROVE BOULEVARD .
GLENDALE HEIGHTS, ILLINOIS 60133

EVALU_ATION SUBJECT:

(TW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHORS, STAINLESS STEEL
TRUBOLT+ WEDGE ANCHORS AND CARBON STEEL OVERHEAD TRUBOLT+ WEDGE
ANCHORS FOR CRACKED AND UNCRACKED CONCRETE

IcC. 166 . 166
CES) (ES) (ES)
c PMG LISTED
Look for the trusted marks of Conformity! h\\“‘ [
stern States Seismic Policy Council l&?um‘

#3014 Recipient of Prestigious We
(WSSPC) Award in Excellence”

JCC-ES Evaluation Reporls are not to be consirued as representing aesthetics ov any other attributes not
specifically addressed, nor are they 10 be construed as an endorsement of the subject of the report or d ANS’

recommendation for iis use. There is no warranty by ICC Evaluation Service, LLC, express of implied, as
A5 Accridied PIOgEm
s to any product covered by the report. TR CERTIHGATN

to any finding or other matter in this report, or &

Copyright 2016 ICC Evaluation Service, LLC. Allrights reserved.



ICC-ES Evaluation Report

Most Widely Accepted angd Trusted

ESR-2427
Reissued November 2016
This report is subject fo renewal November 2017.

e icoes.ord | (800) 423-6587 | (562) 699-0543

A Subsidiary of the International Code Council®

DIVISION: 03 00 00—CONCRETE
Saction: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-installed Concrete Anchors

REPORT HOLDER:

ITW RED HEAD

700 HIGH GROVE BOULEVARD
GLENDALE HEIGHTS, ILLINOIS 60138
{800) 848-5611

www.itw-redhead.com
techsuppoert@itwecna.cotm

ADDITIONAL LISTEE:

iTW BRANDS

955 NATIONAL PARKWAY, SUITE 95500
SCHAUMBURG, ILLINOIS 60173

(877) 489-2726

www.itwbrands.com

MWW

EVALUATION SUBJECT:

ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE
ANCHORS, STAINLESS STEEL TRUBOLT+ WEDGE
ANCHORS AND CARBON STEEL QVERHEAD
TRUBOLT+ WEDGE ANCHORS FOR CRACKED AND
UNCRACKED CONCRETE

1.0 EVALUATION SCOPE
Compliance with the following codes:

w 2015, 2012, 2009, and 2006 International Building
Code®™ (1BC)

m 2015, 2012, 2009, and 2006 International Residential
Coda® {IRC)
= 2013 Abu Dhabi International Buliding Code (ADlBC)*

The ADIBC Is based on the 2008 IBC. 2009 IBC code sections referenced
in thls repost are the same sections In the ADIBG.

Property evaluated:
Structural
2.0 USES

The carbon steel and stainless steel Trubolt+ Wedge
Anchors and #)e-inch-diameter (8.5 mm) carbon stesl
OVERHEAD Trubolt+ Wedge Anchor are uged to resist
static, wind, and seismic tension and shear loads (Seismic
Design Categories A thru F) in cracked and uncracked

normal-weight and lightweight concrete having a specified
compressive strength, f% ranging from 2,500 psi to
8,500 psi (17.2 MPa to 58.6 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1].

The carbon steel Trubolt+ Wedge Anchors with
diameters of Vs Inch (8.5 mm), 'fa inch (12.7 mm) and
S/pinch (159 mm) and the carbon steel OVERHEAD
3/s-inch-diameter (9.5 mm) are used to resist static, wind,
and seismic tension and shear lcads In cracked and
uncracked normat-weight of sand-lightweight concrete over
steel deck having a minimum specified compressive
strength, f%, of 3,000 psi {20.7 MPa) [minimum of 24MPa is
required under ADIBC Appendix L, Section 5.1.11.

The Trubolt+ Wedge anchors comply with anchors as
described in Section 1001.3 of the 2015 IBG, Section 1909
of the 2012 IBC, and Section 1912 of the 2009 and 2006
[BC. The anchors are alternatives to castin-place anchors
described in Section 4908 of the 2012 IBC, and Section
1911 of the 2009 and 2006 iBC. The anchors may also
be used where an engineerad design is submitted in
accordance with Section R301.1.3 of the IRC.

3.0 DESCRIPTION
34 RED HEAD Carbon Steel Trubolt Wedge Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a torque-
controlied, wedge-type mechanical expansion anchor,
avaiable in Ye-inch (9.6 mm), fzrinch (12.7 mm), “fe-inch
{15.9 mm) and 3),-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
hody is cold-formed from low carbon steel materials
canforming to AISI 1015 or AlS] 1018 with mechanical
properties (yield and ultimate strengths) as described in
Tables 3 and 4 of this report. The zinc plating on the
anchor bady complies with ASTM B633 SC1, Type W, with
a minirmum 0.0002-inch (5 pm) thickness. The expansion
dip is fabricated from low carbon steel materials
conforming to AISI 1020. The standard hexagonal steel nut
conforms to ANSI B18.2.2-65 and the washer conforms to
ANSIASME B18.22.1 1965 (R1981). The Trubolt+ Wedge
anchor body consists of a threaded section throughout the
majority of its jength and a wedge section at the far end.
The expansion clip ls formed around the anchor, just
above the wedge. The expansion clip consists of a split
cylindrical ring with undercutting grooves at the botiom
end. During torguing of the anchor, the grooves in the
expansion clip are designed to cut into the walls of the
concrete hole as the wedge portion of the stud is forced
upward against the interior of the clip (L.S. patent nos.
7,744,320 and 7.811,037). The Trubolt+ Wedge anchor is
illustrated in Figure 1 of this report.
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32 RED HEAD Stainless Steel Trubolt¥ Wedge
Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a forque-
controlled, wedge-typa mechanical expansion anchor,
avallable i 'frnch (12.7 mm) and S/-inch (15.9 mmy}
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 AISI
Type 316 stainless steel materials  with mechanical
properties (yield and ultimate strengths) as described in
Tables 5 and 6 of this report. The expansion clip is
fabricated from Type 318 stainless steel materials. The
Type 316 stainless steel hexagonal steef nut conforms o
ANSI B18.2.2-65 and the AlS| Type 316 stainless steel
washer conforms to ANSIASME B18.22.1 1865 (R1981).
The Truboli+ 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 cfip
consists of a split cylindrical ring with undercutting grooves
at the bottom end. During torquing of the anchor, the
groaves in the expansion dlip 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 clip. The
Trubolt+ Wedge anchor is iilustrated in Figure 1 of this
report,

3.3 OVERHEAD Trubolt+ Wedge Anchor:

The OVERHEAD Truboit+ Wedge Anchor is a torque-
conirolled, wedge-type mechanical expansion anchot,
available in “g-inch (9.5 mm) diameter. The OVERHEAD
Truboitt Wedge Anchar consists of a high-strength
threaded anchor body, expansion clip, coupling nut and
washer. The anchor body 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 zin¢ plating on the anchor body complies with
ASTM BB833 SC1, Type 11, with a minimum 0.0002 inch
{5 um) thickness. The expansion clip is fabricated from low
carbon steel materiais. The coupling nut consists of Grade
2 steel with 315" 16 threads throughout the length of the
nut. The washer complies with ANSYASME B18.22.1 1985
(R1981). The OVERHEAD Trubolt+ Wedge anchor body
consists of a threaded section throughout the majority ofits
length and a wedge saction at the far end. The expansion
clip is formed around the anchor, just above the wedge.
The expansion clip consists of a split cylindrical ring with
undercutting grooves at the kattorn end. During torquing of
the anchor (using coupling nut), the grooves in the
expansion clip are designed to cut into the walls of the
concrete hole-as the wedge patiion of the anchor body is
. forced upward against the interior of the clip (U.S. patent
nos. 7,744,320 and 7,811,037). The OVERHEAD Trubolt+
Wedge anchor is Wiustrated in Figure 2 of this report.

3.4 Concrete:

Normal-weight and lightwelght concrete must comply with
Sections 1903 and 1905 of the IBC.

3.5 Steel Deck Panels:

Steal deck panels must comply with ASTM ABS53,
38 Grade 40 {minimumy, and must have a minimum
0.034-4nch (0.864 mm) base-metal thickness (No. 20
gage). .

4.0 DESIGN AND INSTALLATION

4.4 Strength Design:

4.1.4 General: Design strength of anchars complying with
the 2015 IBC, as well as Section R301.1.3 of the 2015 IRC

must be determined in accordance with ACI 318-14
Chapter 17 and this report.

Design strength of anchors In accordance with the 2012
IBG, as well as Section R301.1.3 of the 2012 IRC, must be
determined in accordance with ACI 318-11 Appendix D
and this report.

Design strength of anchors in accordance with the 2009
IBC and Section R301.1.3 of the 2009 IRC must be in
accordance with ACl 318-08 Appendix D and this report.

Design strength of anchors in accordance with the 2006
|8C and Section R301.1.3 of the 2006 IRC must be in
accordance with AC1 318-05 Appendix D and this report.

Design parameters are kased on the 2015 IBC (ACI 318-
14) and 2012 18C (ACI 318-11) unless noted otherwise in
Sections 4.1.1 through 4.1 .12 of this report.

The strength design of anchors must comply with ACH
348-14 17.3.1 or ACI 31811 D.4.1, as applicable, except
as required in ACI 318-14 17.2.3 or ACl 318-11 D.3.3, as
applicable. Strength reduction factors, ¢, as given In AC!
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, must be
used for load combinations calculated in accerdance with
Section 1605.2 of the IBC and Section 5.3 of ACI 318-14
or Section 9.2 of ACl 318-11, as applicable. Strength
reduction factors, ¢, as given in ACI 318-11 D.4.4 must be
used for load combinations calculated in accordance with
AC! 318-11 Appendix C.

The value of £ used in calculations must be limited o
8,000 psi (55.2 MPa), maximum, in accordance with ACI
318-14 17.2.7 or AC! 148-41 D.3.7, as applicable. An
example calculation in accordance with 2015 and 2012
IBC is provided in Table 7.

4.1.2 Requirements for atatic Steel Strength in
Tension, Nsat The nominal static steel strength of a single
anchor in tension, Nsa, calculated in accordance with ACIL
318-14 17.4.1.2 or ACI 31841 Section D.5.1.2, as
applicable, is given in Tables 3 or 5 of this report. Strength
reduction factors, ¢ corresponding  to ductile steel
elements may be used for tenslon.

443 Requirements for Static Concrete Breakout
Strength in Tension, Nen, Nepg: The nominal concrete
wreakout strength of @ single anchor or a group of anchors
in tension, Nep of Neby respectively, must be calculated in
accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2,
as applicable, with modifications as described in this
section. The basic concrete breakout strength of a single
anchor in tension, N, must be calcutated in accordance
with AGH 318-14 17.4.22 of ACI 31811 D522, as
applicable, using the values of her and ke as given in
Tables 3 or 5 of this report. The nominat concrete breakout
strength in tension in regions where analysis indicates no
cracking in accordance with ACI 318-14 174.2.6 or ACIH
318-11 D.5.2.6, as applicable, must be calculated with
won=1.0 and using the value of kuner @5 given in Tables 3
or 5 of this report.

For anchors installed in the soffit of sand-lightweight of
normal-weight concretefilled steel deck floor and voof
assemblies, as shown in Figure 7, calculation of the
concrete hreakout strength in accardance with AC! 318-14
17 4.2 or AC) 318-11 D.5.2, as applicable, is not required.

414 Requirements for static Pullout Strength in
Tension, Npn: The nominal puliout strength of a single
anchor in tension in accordance with ACl 318-14 17.4.3 or
ACI 318-11 D.5.3, as applicable, in cracked and uncracked
concrete, Np,or OF Np,uncn respectively, is given in Tables 3
or 5 of this report. For ali design cases, Wep = 1.0. In
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accordance with ACI 318-14 17.4.32 or AGI 318-11
D.5.3.2, as applicable, the nominal puliout sirength in
tension must be calculated according ta Eg-1.

f .
N ’f*c =Np‘cr —C. ([b, pSl)

p 2500 (Ea-1)

fe
Np,f‘C=NP|Cr —17'5 (N, MPa)
in regions where analysis indicates no cracking in
accordance Wwith ACI 318-14 17.4.36 or ACI 318-11
D.5.3.6, as applicable, the nominal puilout strength in
tension must be calgulated according to Eq-2:
e

Np,f‘G = Np’uncr ES'(TG' {lb, pSE) (Eq_Z)

=

Np,f‘C =Np'uncr T?CE (N, MPa)
where values for Np.er oF Np,uner are not provided in Tables 3
or 5 of this report, the pullout strength in tension need not
be evaluated.

The nominal pullout strength in tension of the anchors
instalied in the soffit of sand fightweight or normal-weight
concrete on steel deck floor and roof assemblies, as
shown in Figure 7 of this report, is given in Table 9. In
accordance with ACl 318-14 17.4.3.2 or ACI 318-11
D.5.3.2, as applicable, the nominal pullout strength in
cracked concrete must be calculated according to Eg-1,
whereby the value of N, deck.er MUSE be substituted for Nper
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 cracking in accordance with ACY 318-14
47.4.38 or ACl 318-11 D.5.3.6, as applicable, the nominal
puliout strength in tension must be calculated according to
Eq-2, whereby the value of Npdeokuncr must be substituted
for Npuner and the value 3,000 psl of 20.7 MPa must be
substituted for 2,500 psior 17.2 MPa.

4.1.5 Requirements for Static Steel In Shear, Vea: The
values of Ve for a2 single anchor given in Tables 4 or 6 of
this report must be used in lieu of the values of Vsa dertved
by calculation according to ACI 318-14 17.6.1.2 or ACI
318-11 D.6.1.2, as applicable. Strength reduction factors,
& corresponding o ductile steel slements may be used
except for the cathon steel 31e-inch-diameter (9.5 mm)
anchors loaded in shear, which have a sfrength reduction
factor corresponding o brttle steel elements.

The shear strengif, Via,decks OF anchors installed in the
soffit of sand fightweight or normal-weight concrete on
steel deck floor and roof assemblies, as shown in Figure 7
of this report, is given in Table 9 of this report.

4.4.6 Requirements for Static Concrete Breakout
Strength in Shear, Ve OF Vobg: The nominal static
concrete breakout strength in shear of a singie anchor or a
group of anchors, Ve of Ve must be calculated in
accordance with ACI 318-14 17.5.2 or AC| 318-11 D.8.2,
as applicable. The pasic concrete breakout strength in
shear of a single anchor in cracked concrete, Vi, must be
calculated in accordance with AC! 318-14 47.5.2.2 or ACI
318-11 D.6.2.2, as applicable, using the value of da, given
in Table 2 of this report, and the value Js, given in Tables 4
or 6, must be taken no greater than her. In NO Ccases must le
exceed 8da,

For anchors installed in the soffit of sand fightweight or
normal-weight concrete on steel deck fioor and roof
assemblies, as shown in Figure 7, calculation of the
concrete breakout strength in accordance with AC! 318-14
17.5.2 or ACI 318-11 D.6.2, as applicable, is not required.

4.1.7 Requirements for Static GConcrete Pryout
strength of Anchor in Shear, Vep of Vepg The nominal
static concrete pryout strength in shear of a single anchor
or groups of anchors, Vip of Vepg, must be calculated in
accordance with AGH 318-14 17.5.3 of ACI 318-11 D.B.3,
as applicable, modified by using the value of ko provided
in Tables 4 and 6 of this report and the value of Nob oF Nebg
as calculated in Section 4.1.3 of this report.

For anchors installed in the soffit of sand-ightweight or
normal-weight concrete on steel deck floor and roof
assemblies, as shown in Figure 7 of this report, calculation
of the concrete pryout strength in accordance with ACI
348-14 17.6.3 or ACI 318-11 D.6.3 is not required.

41.8 Requirements for Minimum Member Thickness,
Minimum Anchor Spacing and Minimum Edge
Distance: Values of spn and Cmin @8 given in Table 2 of
this report must be used in lleu of ACI 318-14 17.7.1 and
17.7.3 or ACI 318-11 D.8.1 and D.8.3, respectively, as
applicable. Minimum member thicknesses, Apmin, @S given in
Tables 2 through 6 of this report, must be used in lieu of
ACI318-14 17.7.5 01 ACl318-11 D.8.5, as applicable.

Eor anchors installed in the soffit of sand-lightweight or
normal-waight concrete on steel deck floor and roof
assemblies, the anchors must be installed in accordance
with Figure 7 of this report and the minimum anchor
spacing along the flute must be the greater of 3her OF
1.5 times the flute width,

4.1.0 Requirements for Criticali Edge Distance and
Splitting: In applications where ¢ < Csc and supplemental
reinforcement to control splitting of the concrete is not
present, the concrete breakout strength in tension for
uncracked concrete, calculated according to ACTH 31814
17.4.2 or AC! 318-11 D.5.2, as applicable, must be further
multiplied by the factor Yoo given by Eq-3:

Wepn=2C / Cac (Eq"S)

whereby the factor Wpn Need not be taken as less than
1.5hat / Cac. For all other cases Yoo = 1.0 Values for the
critical edge distance Cas must be taken from Tables 3orb
of this report.

4.4.40 Requirements for Seismic Design:

4.1.10.1 General: For load combinations including
earthquake, the design must be performed according to
ACI 318-14 17.23 or AC! 31811 D.3.3, 88 applicable.
Modifications to ACl 318-14 17.2.3 shall be applied under
Section 1805.1.8 of the 2015 1BC. For the 2012 IBC,
Section 1905.1.9 1s omitted, Modifications o ACI 318 (-08,
-05) D.3.3 must be applied under Section 1908.1.9 of the
2008 IBC or Sectlon 1008.1.16 of the 2006 IBC, as
applicable.

The catbon steel 'Ja-inch- 5j5-inch- and “a-inch-diameter
(127, 158 and 19.4 mmj stainiess steel Yo-inch
(127 mm) and 5inch (159 mm) anghors loaded in
tension and shear, along with the He-inch-diameter
(8.5 mm) anchor loaded in tension onty, comply with AGL
318-14 2.3 or AC! 318-11 D.A, as applicable, as ductile
steel elements and must be designed in accordance with
ACI 318-14, 17.2.3.4, 17235, 17.238 of 17.2.3.7; ACI
318-11 D.3.3.4, D.3.3.5, D.3.3.6, of D.3.3.7 ACl 318-08
D.3.3.4, D.3.3.5, or D.3.3.6; or AC! 318-05 D.3.34 or
0.3.3.5, as applicable.

The carbon steel ‘lg-inch-diameter (9.5 mm) anchor
loaded in shear must be designed in accordance with ACI
31814 17.2.3.5.3, ACH 318-11 D.3.3.5.3, ACI 318-08
DA.35 or D.3.36, of AC| 318-05 D.3.3.6 as brittle steel
elements, as applicable.
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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 31814 17.4.1 and
17.4.2 or ACI 318-11 D.5.4 and D.5.2, respectively, as
applicable, as described in Sections 4.1.2 and 4.1.3 of this
report. In accordance with ACI 318-14 174.3.2 ar AC| 318~
11 D5.3.2, as applicable, the value for nominal pullout
strength tension for seismic joads, Neq oF Npdscken GIVED in
Table 3, 5 or 9 of this report, must be used in lieu of Np.
The values of Neg must be adjusted for the conctrete
strength in accordance with Eg-4:

F .
Nogf o =Neg 5,5%0_ (ib, psf) (Eq-4)

F
Neq‘f‘c = Neq ﬁ% (N, MPa)

The value of Npgdecker Mmust be calculated according to
Eq-4, whereby the value 3,000 psi or 20.7 MPa must be
substituted for 2,500 psior 17.2 MPa.

If no values far Neg are given in Tables 3 or 5, the static
design strength valugs govern. Section 4.1.4 provides
additional reguirements.

4.1.10.3 Seismic Shear: The nominal concrete breakout
strength and pryout strength for anchors in shear must be
calculated according fo ACl 318-14 17.5.2 and 1753 or
ACI 318-11 D.8.2 and D.6.3, respectively, as applicable, as
described In Sections 4.1.8 and 4.1.7 of this report. In
accordance with AGI 318-14 17.5.1.2 or ACI 318-11
D.6.1.2, as applicable, the value for nominal sleel strength
in shear for seismic oads, Vieg, OF Vis,dack, given in Tables
4,6 or 9 of this report, must be used in lieu of Vea,

4.4.41 Interaction of Tensile and Shear Forces: For
designs that inciude combined tension and shear, the
interaction of tension and shear loads must be calculated
in accordance with AC1318-14 176 oF ACI 318-11 D7, as
applicable.

4.1.12 Lightweight Concrete: For the use of anchors in
lightwelght concreie, the modification factor Aa equal to

0.8 is applied to all values of / f affecting Na and Vi

For AC! 318-14 (2015 1BC), ACI 318-11 (2012 IBC) and
ACI 318-08 (2009 IBC), A shall be determined in
accordance with the corresponding version of ACI 318.

For AC! 318-05 (2006 IBC), A shall be taken as 0.75 for
ali lightweight concrete and 0.85 for sand-lightweight
concrete. Linear interpolation shall be permitted if partial
sand replacement is used. In addition, the pullout strengths
Np,er Np,uncr: and Neg shall be multiplied by the modification
factor, Aa, as applicable.

For anchors installed in the soffit of sand-lightweight
concrete-filled steel deck and floor and roof assemblies,
further reduction of the pullout values provided in this
report is not required.

4.2 Allowable Stress Design (ASD):

424 General: For anchors designed using load
combinations in accordance with |IBC Section 1605.3,
aiowable loads must be astablished using Eq-6 and Eq-6:

Tatowsbie,asp = $Na/ Q {Eg-5)
and
Valiowabla,ASD = @Vl (Eq-6)

where

Allowable tension load (1bf or kN).
Allowable shear load {lbf or kN,

#Nn = Lowest design strength of an anchor or
anchor group in tension as determined in
accordance with ACI 318-14 Chapter 17
and 2015 IBC Section 1005.1.8, AC!
318-11  Appendix D, AC! 318-08
Appendix D and 2009 IBC Section
1908.1.9 and AC! 318-05 Appendix D
and 2006 IBC Section 1908.1.18, and
Section 4.1 of this report, a8 applicable.

Taliowable,ASD =

Vallowabie, ASD =

#Va - Lowest design strength of an anchor of
anchor group in shear as determined
in accordance with ACI 318-14 Chapter
17 and 2015 IBC Section 1805.1.8,
ACI 318-11 Appendix D, AC! 318-08
Appendix D and 2009 IBC Section
1808.1.9, AC! 318-05 Appendix D and
2006 IBC Seclion 1908.1.16, and
Section 4.1 of this report, as applicable.

a = Conversion factor calculated as a
weighted average of the load factors for
the controliing load combination. 1n
addition, & must include all applicable
factors to account for nonductile failure
modes and required over-sirength.

An example of allowable stress design values for
fllustrative purposes is shown in Table 7 of this report.

4.2.2 Interaction of Tensiie and Shear Forces: In lieu of
ACI 31814 17.6.1,17.6.2 and 17.6.3 or AC1 318 {(-11, -08,
-05)D.7.1,D.7.2 and D.7.3, interaction must be calculated
as follows:

For shear loads V = 0.2 Valowable, ASD, the full aliowable
load in tension, Tatowable, Aso, MY be taken,

For tension loads T = 0.2 Tatowasle, as0s the full allowable
joad In shear, Vajowabls, As0, M3Y be taken.

For all other cases, Eq-7 applies:
(Eq-7)
Far the OVERHEAD Trubolt+ Wedge Anchor, the

influence aof bending on the tension capacity when loaded
in shear must be considered.

TI Tatowabie, Ao + VI Vallowable, ASD 1.2

4.3 Installation:

Installation parameters are provided In Tables 2 and 8 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 Trubolt+ Wedge
Anchors must be installed according to {TW's pubiished
instructions and this report. Holes must be predrilled in
concrele with a compressive strength from 2,600 to
8,500 psi (17.2 to 58.6 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1] at time of
installation, using carbide-tipped masonry drill  bits
manufactured within the range of the maximum and
minimum delll tip dimensions of ANS! Standard B212.15-
1994. The nominal drill bit diameter must be equal to that
of the anchor size. The minimum drilled hole depth, ho,
must comply with Table 2 of this report. Embedment,
spacing, edge dictance, and minimum concrete thickness
must comply with Table 2. The predrilled holes must be
cleaned o remove loose particles, using pressurized air or
a vacuum. For the RED HEAD Trubolt+ Wedge Anchor,
the hex nut and washer must be assembled on the end of
the anchor, leaving the nut fush with the end of the
anchor, For the OVERHEAD Trubolt+ Wedge Anchor, the
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coupling nut and washer must be assembled on the end of
the anchor to obtain at least 'fz 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 fixiure into the
predrilled hale to the required embedment depth into the
concrete. The nut must be tightened against the washer
untl the specified torque values listed In Table 2 are
achieved, '

For installation in the soffit of sand-lightweight or normai-
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 mare than s inch
{3.2 mm) and concrete must have a minimum compressive
strength of 3,000 psi (20.7 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1} at time of
installation. For member thickness, edge distance, spacing
restrictions, and installations torgue values for installation
into the soffit of sand lightweight or nortmal-weight concrete
on steel deck floor and roof assemblies, see Figure 7,
Table 8, and Section 4.1.8 of this report.

4.4 Special Inspection:

Periodic special inspection s required, in accordance with
Section 1705.1.1 and Table 1705.3 of the 2015 1BC and
2042 |BC; Section 1704.15 and Table 1704.4 of the 2008
|BC: ar Section 1704.13 of the 2006 IBG, as applicable.
The special inspector must make periodic inspections
during anchor installation to verify anchor type, anchor
dimensions, concrete type, concrete compressive strength,
drill bit type, hole dimensions, hole cleaning procedures,
edge distance, anchor spacing, concrete member
thickness, anchar embedment, tightening torque, and
adherence to the manufacturer's published installation
instructions. The special inspector must be present as
often as required in accordance with the statement of
special inspection. Under the IBC, additional requirements
as set forth in Sections 1705, 1706, and 1707 must be
observed, 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.

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

5.2 Anchor sizes, dimensions, and installation parameters
are as sel forth in this report.

£3 The anchors are limited to installation in cracked
and uncracked, normal-weight ar lightweight concrete
having a specified compressive strength,
f.. of 2,500 psi to 8,500 psi (17.2 MPa to 586 MPa)
[minimum of 24 MPa is required under ADIBC
Appendix L, Section 5.1.1]. The anchors may also be
installed in cracked and uncracked normal-weight or
sand-ightweight concrete over profile steel deck
having a minimum specified compressive strength, %,
of 3,000 psi (20.7 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1].

5.4 The values of 4 used for calculation 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 8
and Figures 4, 5, and & of this report.

5.8 Prior to installation, calcuiations and details Justifying
that the applied loads comply with this report must be
submitted to the code cfficial 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 to be
constructed.

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
report.

5.40 Anchors may be installed in regions of concrete
where cracking has occurred or where analysis
indicates cracking may accur (f > f), subject to 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.

§.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 to resist wind or seismic forces
only.

s Anchors fthat 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 resistanca to

fire exposure in accordance with recognized
standards.
« Anchors are used to support nonstructural

alements.

5.13 Use of the zinc plated, carban steel anchors is limited
to dry, interior locations.

5.14 Spedial inspections are provided in accordance with
Section 4.4 of this report,

§.15 The anchors are manufactured in the USA; under a
quality-control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Data complying with the ICC-ES Acceptance Criteria for
Mechanical Anchors in Concrete Elements {AC193), dated
October 2015, for use in cracked and uncracked concrete,
including 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
ilustrated in Figure 3 of this report, and this is visible after
installation for verification. Packages are identified with the
anchor name, material (carbon or stainless) type and size,
the manufacturer's name {(ITW Red Head, ITW Brands, or
[TW Buildex) and address; and the evaluation report
number (ESR-2427).
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hex nut

fully thréaded stud

expansion:clip i

washer

FIGURE 1—iTW RED HEAD TRUBOLT+ WEDGE ANCHOR
{Cathon and Stainless Steel)

couling nt
wedge

-jully thieaded stud

expansion.lip

washer

FIGURE 2—OVERHEAD TRUBOLT+ WEDGE ANCHOR

TABLE 1—LENGTH IDENTIFICATION MARKINGS'

LENGTH [D MARKING ON ANCHOR HEAD

{inches) c D E F G H ! J K L. M N 5}

From 21, 3 3% 4 4, 5 5' 6 6'% 7 7Ys 8 8y
Up fo, but not including 3 3, 4 4 5 5' 8 6'2 7 7 8 8, g

For 81; 1 Inch = 25.4 mm.

'Figure 3 shows a typical marking.

FIGURE 3—TRUBOLT+ WEDGE ANCHOR LENGTH IDENTIFICATION MARKING
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TABLE 2—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION {CARBON STEEL AND STAINLESS STEEL)'

NOMINAL ANGHOR DIAMETER (inch)
PARAMETER NOTATION | UNITS 3 y 2 3
la 1) Iy 4

Anchor outer diameter di[d]® inches 0,361 0.5 0.615 0.7482
Nominal carbide bit N 3 1 5 a
diameter dh:( inches I'a /2 fa 14
Sggfrf‘“e embedment her inches 195 2 3l 2 |4V, 3%,
Minimum ancher h inches 2 2 3 3 | 4 4
embedment depth am 2 4 4 4 3
Minimum hole depth’ ho inches 2Y, 2% 4 3', 5 4%
Minimum concrete s 1
member thickness' B inches 4 5 4 6 6 8 6 6/ 7 8
Critical edge distance’ Cae In 5 3 6 6 |7%]| 6 FA 6% 12 10
Mini
it anchor S In 3% | 2% | 6 | 5| 4 |sk| 8 6 6 5
Z’:!Iliﬂﬁé"z odge Crnin in. 3 6 7' 5 7', 7'
Minimum overall anchor | inch 21 ¥ A ny 5 5%
[ength anchar mcnes 2 4 z 4 2
Installation torque Tinst ft-fb 30 45 86 110
Minimum diameter of . 1 5 a 7
hele in fastened part h inches f2 fa (/ I

For 5I: 1 Inch = 25.4 mm, 1 ft-lb = 1,356 N-m.

15tainless steel anchors are available in Y-inch and ¥y-inch-diameters, The OVERHEAD version is avallable in a carbon steel 3e-inch-

diameter.

2For installation of the carbon steel anchors in the soffit of concrete on steel deck floor or roof assemblies, see Figure 7. Anchars in the lower
and in the upper flute may be Installed with a maximum 1-inch offset in either direction from the center of the fiute. In addition, anchors must
have an axial spacing along the flute squal to the greater of 3her or 1.5 timas the flute width.

*The notation In brackets is for the 2006 1BC.

dpg—

—

C j orties Tt
- < (appras; 3 10§ bemg)

(L1

S =
IS

=

s
g

. anchor

fully ¥readad std

i

8.9

Buai o) i

FIGURE 4—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED)
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A

1-5/8"

hg = 214"

Pt
hef

Z; anchor’

AL 1)+

N 1 v ks . € ]

}

£ = 3"
{H’II

torque= Tigst
(appsox, 310 6 fums)

e
N
b—

Y

FIGURE 5—OVERHEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED},
3/; INCH NOMINAL ANCHOR DIAMETER (d.}

b 1 [Tediaisle o |3 .
4. Selecta carblde driff bitwith adlameter equal to the anchor diameter, Diill
~ hole. 174" deeper than anchor embedment.
2. Clean hole with- pressuized alr or vasuum 10 remove-any excess dust/debrs,
3. Using the washer and nui provided, assermble the anchar, feaving fut one
half turn-from the endt of-anchor to protect threads. Drive-ancher through'
fixture:t0 be ,f_astenedl uritil washer is flush to surfase-of fixture..
4. ]Exp'ag}d anchor by fightening nut to the specified selting torque (aprax 45
turnsy. ‘ I

FIGURE 6—INSTALLATION INSTRUCTIONS
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TABLE 3—{TW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN INFORMATION'>**

1
NOMINAL ANCHOR DIAMETER (in':h)‘i
CHARACTERISTIC SYMBOL | UNITS 3 T 5 S
J' B ’ 2 fa 14
Anchor category 1,20r3 — 1 9 1 1
Minimum effective ] 1 3 1 a
embedment depth hgf in. 1 l'a 2 3 f4 2 ,4 4 1'4 3 f.{
Minimum concrete member 1
thickness Hrain In. 4 5 4 3 8 8 6 6'/4 7 a
Critical adge distance Cac In. 5 3 8 6 7 6 7'h 6'l 12 10
Data for Steel Strengths — Tension
Minimum specified yield .
strength ¥, psi 60,000 55,000 55,000 55,000
Minimum spacified ultimate .
strength futa psi 75,000 75,000 75,000 75,000
‘(Enf;i‘:;;"e tensile stress area| 4 ;A B 1 in® 0.056 a.119 0.183 0.266
.
Steel strength In tension Nea It (4,200 ) 8,025 13,725 19,950
Strength reduction factor ¢
for tension, steel failure ¢ — 0.75 0.75 ¢.75 0.75
modes’
Data for Concrete Breakout Strengths In Tension
Effectiveness factor -
uncracked concrete Kunce — 24 24 24 24
Effactiveness factar -
cracked concrete Ker - 17 17 17 17
Modification factor for
cracked and uncracked Yon — 1.0 1.0 1.0 1.0
concrete®
Strength reduction factor ¢
for tension, conctete failure ¢ — 0.65 0.85 0.65 0.65
modes, Gondition B
Data for Puliout Strengths
S;‘ggr”;tztrength' uncracked } bf | See Footnote 7 | See Footnote 7| 6,540 5430 | 8900 | See Foatnote 7
Pullout strength, cracked Np,er 1bf See Footnote 7 See Footnote 7 See Footnote 7 Seea Feotnote 7
concrete
Pullout strength for seismic See
Joads Neg Ibf See Footnote 7 See Footnote 7 Footnote 7 6,715 | See Faotnote 7
Strength reduction factor ¢ .
for tension, pullout fallure ¢ — See Footnote 7 0.65 0.65 See Footnote 7
modas, Condition B*
Additional Anchor Data
Axial stiffness in sarvice
foad range in uncracked Buner Ibf fin 100,000 250,000 250,000 250,000
concrete
Axial stiffness in service
load range in cracked i bt fin 40,600 26,000 20,000 20,000
concrete J

For St 1 inch = 25.4 mm, 1 in® = 645,16 mm? 1 1of = 4.45 N, 1 psi = 0.006895 MPa, 1 Ibf - 10%in = 17,500 him.

The data in this fable is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACE 318-11 Appendix D, as applicable; for
anchors resisting seismic load combinations, the additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, a8 applicable, shalt apply.
Zjpstallation must camply with the manufacturers printed installation instructions and details.

*The s, V-, Slg-, and 3t,-inch diameter Trubolt + Wedge Anchors are ductile steel elements under tension loading as defined by AC1318-14 2.3
or ACI 31817 D.1, as applicable.

4pll values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 31 8-11 Section 9.2, as applicable. If the
load combinations of AC) 318-11 Appendix C are used, then the apprapriate value of ¢ must e determined in accordance with ACH 318-11
D.4.4. For installations where reinforcement that complies with AC! 318-14 Chapter 17 or ACH 318-11 Appendix D, as applicable, requirements
for Condition A is present, the appropriate ¢ factor must be detamined in accordance with AG1 31 8-1417.3.30r AC1 318-11 D43, as applicable.
Scor all design cases W= 1.0. The apprepriate effectiveness factor for cracked cancrete (k) or uncracked cancrete (Keme) must be used,

5The actual diameter for the 3.-inch diameter anchor is 0.361 inch, for the 5/.-inch diameter anchor is 0.615-inch, and for the 3),-inch diameter
anchor is 0.7482-inch,

TAnchar pullout strength does not control anchor design. Determine steel and concrete capacities only.

®The notatlan in brackets is for the 2006 1BC.

The OVERHEAD version Is avallable in a carbon steel 3J-inch-diameter only.
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TABLE 4—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION'**

NOMINAL ANCHOR DIAMETER (inchy®

Minimum effective 5 1 a 1
Minirnum concrefe member h 4 4
thickness min

Data for Steel Strengths —~ Shear

Minimum specified yield
Minimum specified uliimate .

Steel sirength In shear,
uncracked ar cracked Vea ibf 1,830 8,955 14,970
concrete

Coefficient for pryout K
strength o
Load-bearing length of in 15
anchor 8

Strengtn reduction factor ¢
for shear, concrete fallure ¢ 0.70 0.70 Q.70
modes, Condition B*

Ear SI: 1 inch = 25.4 ym, 1in® = 645.16 mm2, 11bf=445N, ipsi= 0.006895 MPa, 1 1bf - 10%in = 17,500 Nim.

“The data in this fable is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable;
for anchors resisting seisric load combinations, ihe additional requirements of ACI 348-14 17.23 or ACl318-11 D.3.3, a8 appllcable, shall
apply.

2 stallation must comply with the manufacturers printed instalfation instructions and details.
3The Yz, *fa-, and 3/,-inch diameter Trubolt + Wedge Anchors are ductile steel elements under shear loading as defined by ACI 3{g8-14 2.3 or
AC! 318-11 D.A. The 314" diameter Trubott + s considered brittle under shear loading-
a1l values of ¢ apply fo the load combinations of IBG Section 1605.2, AC| 318-14 5.3 ar ACI 318-11 Section 9.2, as applicable. If the load
combinations of AGI 31811 Appendix C are used, the appropriate value of ¢ must be determined in accordance with AC1 318-11 D.4.4, For
installations where reinforcement that complies with ACI 318-14 Chapter 17 or ACH318-11 Appendix D requirements for Condition A ls
Eresent, the appropriale ¢ tactor must be determined in accordance with ACH 318-14 1733 of ACI318-11 D43, as applicabie.

The actual diameter far the ¥s" diameter anchar is 0.361-inch, far the 8. diameter anchor is 0.615-inch, and for the 8/, diameter anchor is
0.7482".

SStgel strength in shear values are based on test results per AC| 355.2, Section 9.4 and must be used for desian.
T7he notation in brackets is for the 2008 1BC.
87he OVERHEAD version is available in a carbon steel %-inch-diameter only.

CHARACTERISTIC

Stael strength in shear -
seismic loads

Sirength reduction factor &
for shear, steel failure
modes
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TABLE 5—ITW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN (NFORMATION"®

Eor Sk 1 inch = 25.4 mm, 1 i = 645,16 mmv’, 1 Ibf = 4.45 N, 1 psi = 0.008895 MPa, 1 1bf - 10%in = 47,500 N/m.

The data in this table is intended to be used with the design pravisions of ACI 318-14 Chapter 17 ar ACH 318-11 Appendix D, as applicable; for
anchors resisting seismic foad combinations, the additional requirements of ACI 318-14 17.2.3 or ACI 31 8-11 D.3.3, as applicable, shall apply.
2 nstallation must comply with the manufacturers printed instaliation instructions and details.

3The 1= and *lg-inch diameter Trubolt +Wedge Anchars are ductile steel slements as defined by ACH 318-14 2.3 ar ACI 31811 D.1, a3
applicable.

4p) values of 4 apply to the load combinations of 1BC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the
load cambinations of AC] 318-11 Appendix C are used, the appropriate value of ¢rmust be datermined in accordance with ACI 318-11 D4 4.
Eor instaliations where reinforcement that complies with ACH 318-14 Chapter 17 ar ACI 318-11 Appendix D, as applicable, requirements for
Condition A is present, the appropriate ¢ factor must be determined in accordance with AC1 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
SEor ali design cases Wen = 1.0. The appropriate effectivenass factor for cracked concrete {ke} or uncracked concrete (k) must be used,
#The actual dlameter for the “g-inch diameter anchor Is 0.615-ineh.

?anchor puliout strength does nat control anchor design. Determine steal and cancrefe capacities only,

5The notation in brackets is for the 2006 I8C.
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TABLE 6—ITW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION'*?

For Sk 4 inch = 25.4 mm, 1 in2 = 645.16 mm®, 11bf=4.45 N, 1 psi= 0.006895 MPa, 1 Ibf - 10%in = 17.500 .N.’m.
The data in this table Is infended ta be usad with the deslgn provisions of ACH 318-14 Chapter 17 or AGI 318-11 Appendix D, as appiicable;
for anchors resisting seismic load combinations, the additionai requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall
apply.

2|ngtallation must comply with the manufaciurers printed installation instructions and details.

3The "5~ and *le-inch diameter Trubolt + Wedge Anchors are ductlle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D1, as
applicable.

a1l vatues of ¢ apply to the load cembinations of 1BC Section 1605.2, ACI 318-14 Section 5.3 or ACI 31 8-11 Section 9.2, as applicable. If the
load combinations of ACl 31811 Appendix C are used, the appropriate value of g must be determined in accordance with ACI 318-11 D.4.4.
For instaitations where reinforcement that complies with AC1 318-14 Chapter 17 or ACI 31 8-11 Appendix D, as applicable, requirements for
Condition A is present, the aEpropriate # factor must be determined in accordance with ACI 318-14 17.3.3 or AC! 318-11 D.4.3, as applicable,
SThe actual diameter for the “/" diameter anchor is 0.615-inch.

551gel strength in shear values are based on test results per ACI 355.2, Section 9.4 and must be used for design.

TThe notation in brackets is for the 2006 1BC.



ESR-2427 | Most Widely Accepted and Trusted

\od 6

Page 13 of 15

TABLE 7—EXAMPLE ITW RED HEAD GARBON STE

EL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR

ALLOWABLE STRESS DESIGN (ASD) VALUES FOR ILLUSTRATIVE PURPOSES!2445A78810

ANCHOR EMBEDMENT EFFECTIVE EMBEDMENT
ALLOWABLE TENSION LOAD
ANCHOR NOTATION DEPTH DEPTH
{inches)}, fpom (inches), her {Ibs)
i) 2 A 1,090
, 2% 2 1,480
fa 3 5
3 3y 2,870
3% 2% 2,385
5'{8 -
4%, 4, 3,910
2 4%g 3%, 3,825

For Sk 1 inch = 25.4 mm, 11bf = 445 N.

Design assumptions:

1Single anchor with static tenston load only.

20 ancrete dstermined to remain uncracked for the life of the anchaorage.

3 nad combinations are in accordance with AC! 348-14 Seclion 5.3 or A
430 percent dead load and 70 percent live

5Calculation of weighted average for a: 1.2D + 1.8L

87 =2 500 psl (normal-weight concrete).
70&1 = Ca2 @ = Caee

ah 2 Amine

8yalues are for Condition B where supp
not pravided.
9The Overhead Trubolts

[lustrative Procedure to Calculate Aflowable Stres

RED HEAD Carbon Stesl Truboit+ Wedge Anchar
conditions in Table 3, in accordance with ACL1 31814 C

'/, inch diameter using an effective em

Woedge version is available in a carbon stee! p-inch-diameter only.

5 Design Tension Value:

Cl 318-11 Sectian 9.2, as applicable, and no seismic joading.
load, contralling load combination 120+ 1.6L.
=1,2(0.3) + 1.6(0.7) = 1.48.

lementary reinforcement in accordance with ACI 318-14 17.3.3 ar ACI 318-11 D.4.3, as applicable, is

bedment of 3%/, inches, assuming the given
hapier 17, ACE 31811 Appendix D and this report.

L PROCEDURE CALCULATION B
Step 1 Calculate steel strangth of a single anchor in tension Nsa = $ Naa
per AC] 318-14 17.4.1.2, AG! 31 g-11 D 5.1.2, Table 3 of this report =0,75*8,925
=6,694 ths steel strength
Step 2 Calculata concreta breakout strength of a single anchor in No = kyper * 2a * \fﬁ * hefLs
tension per ACl 318-14 17.4.2.1, AC1 31811 D 5.241,
Table 3 of this report = 24 % 1.0 #,/2,500 * 3,255
=7,031 Ibs
gy =0 ANGIANGD Wed N Yo,N Wep.N Np
= (.65%(95/95)/1.0*1.0*1.0*7,031
= (.65%7,031
= 4,570 Ibs concrete breakout
strength
Step 3 Calculate pullout strength in tension Non = ¢ Npumar Pop {Fc,act/2,500)"
per AC1318-14 17.4.3.2, ACI 31 8~11 D 5.3.2, Table 3 of this report = 0.65%6,5401.041.0°°
= 4,251 lbs pulleut strength
Step 4 Datermine contrafiing resistance strength in tension = 4,251 Ibs cantroiling resistance
per AC| 318-14 17.3.1.1, ACI 318-11 D 4.1.1
Step 5 Calculate allowable stress design conversion factor for loading a =1.2D+186L
condition per ACI 318-14 Sectian 5.3, AC| 318-11 Section 8.2 =1.2{0.3) + 1.6(0.7)
=1.48
Step 6 Calculate allowabie stress design vaiue per Taovabiesse = & Nnsa
Section 4.2 of this report =4,251/1.48

= 2,970 lbs allowable stress design
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TABLE 8—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION FOR ANCHORS LOCATED IN THE SOFFIY OF CONCRETE FIEL
ON METAL DECK FLOOR AND ROOF ASSEMBLIESY

NOMINAL ANCHOR DIAMETER (inch})
PARAMETER SYMBOL | UNITS 3 1 A
1s a2 1a
Anchar outer diameter daldo) inches 0.361% 0.5 0.615
Nominal carbide bit diameter i inchas A A 51
. , Lpper lower
Location of Installation - - upper and lower flute | and lower flute lower flute
] flule

Minimum effective embedment depth her Inches 1% 2 LUA 2%, 47,
Anchor embedment depth Foom Inches 2 2%, 3, al, 4%,
Minimum hole depth o Inches 21, 2 4 3 5
Minimum overall anchor length Janchar Inchas 2, 3 4 FUA 6
Installation torque Tirst ft-lb 30 45 90
Minimum diameter of hole in . 4 ] 3
fastened part ch inches /2 1s A

For Sk 1 inch = 25.4 mm, 1 fidb = 1.356 N-m.

*Anchors in the lower and upper flute may be installed with a maximum {-inch offset in either direction from the center of the flute. in addition,
anchors must have an axial spacing along the fiute equal to the greater of 3h,yor 1.5 fimes the flute width.
*The natation in brackets s for the 2008 IBC.
3The Qverhead Trubolt+ Wedge version is avaitable in a carbon steel 3fa-inch-diameter only.

TABLE 9—|TW RED HEAD CARBON STEEL TRUBOL T+ WEDGE AN
INFORMATION FOR ANCHORS LOCATED IN THE SOFFIT OF CONCR

CHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR DESIGN
ETE FILL ON METAL DECK FLOOR AND ROOF ASSEMBLIES™

NOMINAL ANCHOR DIAMETER (inch}
CHARACTERISTIC SYMBOL | UNITS n " 5
’a Iz Ia
upper lower
Location of Instaliation - - upper and lower flute | and lowsr flute fower flute
flute
Minimum effective embedment depth Ples inches 1%, 2 al, 2y 4,
Characteristic pullout strength, 1
uncracked concrete over metal deck N, goak, uncr fof 2170 2,515 5,285 3,365 6,005
Characteristic puliout strength, 1
cracked concrete aver metal deck No, dock. or Iof 1.650 1,780 4025 2405 5,025
Characteristic shear strength, 1 3
concrete over metal deck Vs, deck tbf 1,640 2,200 3,790 2,890 6,560
Reduction factor for pullout strength
in tenston, Condition B ¢ i 0.85 0.85 0.65
Reduction factor for steel strength in
shaar, Condition B ¢ B 060 0.65 0.65

For Sl: 1 inch = 25.4 mm, 1 Ibf = 445 N,

Walues for Ny ek aNd Vi geck apply to sand-lightweight concrete having a minimum concrete compressive strength, fe, of 3,000 pst [minimum
of 24 MPa is requiredunder ADIBC Appendix L, Section 5.1.11.

21l values of ¢ apply to the lnad combinations of IRC Section 1605.2, ACI 318-14 Seciion 5.3 or ACI 318-11 Section 9.2. If the load
combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢must be determined in accordance with ACI 318-11 D.4.4, For
instaliations where reinforcement that camplies with ACI 318-14 Chapter 17 or ACl 31 8-11 Appendix D, as applicable, requirements for
Condition A is present, the appropriate ¢ factor must be determined in accordance with ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as applicable.
3Far seismic applications according to Section 4.10.3 of this report multiply the value of Ves,oeck by 0.84.
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Nominal Anchor Diameter = 3/8"
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FIGURE 7—ITW RED HEAD CARBCN STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD' TRUBOLT+ WEDGE ANCHOR
LOCATED IN THE SOFFIT OF CONCRETE OVER STEEL DECK FLOOR AND ROOF ASSEMBLIES (1 inch = 25.4 mm)
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ICC-ES Evaluation Report ESR-2427 FBC Supplement
Reissued November 2016

This report is subject to renewal November 2017,

www.icc-es.org | {800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 03 00 00—CONCRETE
Section: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-installed Concrete Anchors

REPORT HOLDER:

ITW RED HEAD

700 HIGH GROVE BOULEVARD
GLENDALE HEIGHTS, {LLINOIS 60139
(800) 848-5611

www.itw-redhead.com
techsupport@itwccna.com

EVALUATION SUBJECT:

[TW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHORS, STAINLESS STEEL TRUBOLT+ WEDGE ANCHORS
AND CARBON STEEL OVERHEAD TRUBOLT+ WEDGE ANCHORS FOR CRACKED AND UNCRACKED CONCRETE

1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indlcate that ITW Red Head Trubolt+ Wedge Anchors and
OVERHEAD Trubolt+ Wedga Anchors for Cracked and Uncracked Concrete, recognized In ICC-ES master evaluation report
ESR-2427, have also been evaluated for compliance with the codes noted below.

Applicable code editions:

m 2014 and 2010 Florida Building Code—Building

& 2014 and 2010 Florida Building Code—Residential
2.0 CONCLUSIONS

The ITW Red Head Trubolt+ Wedge Anchors and OVERHEAD Trubolt+ Wedge Anchors for Cracked and Uncracked
Caoncrete, described in Sections 2.0 through 7.0 of the master evaluation report ESR-2427, comply with the 2014 and 2010
Florida Building Code—Building and the 2014 and 2010 Florida Building Code—Residential, provided the design and
installation are in accordance with the 2012 Infernational Building Code® provisions noted in the master report and the
following provisions apply:

» Design wind loads must be based on Section 1608 of the 2014 and 2010 Florida Building Code—Building or Section
301.2.1.1 of the 2014 and 2010 Florida Building Code—Residential, as applicable.

« Load combinations must be in accordance with Section 1605.2 or Section 1605.3 of the 2014 and 2010 Florida Building
Code—Building, as applicable.

Use of the ITW Red Head Trubolt+ Wedge Anchors and OVERHEAD Truboit+ Wedge Anchors for Gracked and
Uncracked Concrete for compliance with the High-Velocity Hurricane Zone provisions of the 2014 and 2040 Florida Building
Code—Building and the 2014 and 2010 Florida Building Code—Residential has not been evaluated, and is outside the
scope of this supplemental report. '

Far progucts falling under Florida Rule 9N-3, verification that the report holder's quality-assurance program Is audited by a
quality-assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the

responsibility of an approved validation entity (or the code official when the report holder does not possess an approval by
the Commission}. ‘

This supplement expires concurrently with the master report, reissued November 2018.

[CC-ES Evaluation Reports are nol fo be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed 5

as an endorsement of the subject of the report or a recommendation for its use. There is no warrauly by JCC Evalugtion Service, LLC, express or implied, o5 A=A (@
to any finding or other maiter in this repori, or as io ahy produci covered by the report. MG mareen

e
[

Capyright © 2016 [CC Evaluation Service, LLC. All rights reserved. Page 1 of 1



Table 1224

Lag Screw Reference Withdrawal Design Values, Wi

Tabulated witkdrawal design values (V) are in peunds per inch of thread penetration into side grain of weod member.
Lsngth of thread penstration in mafx member shall not include the lengih of the tapered fip {zee 1221135

Specific

Grarity, Lag Screw Diameter, n
G 14" 160 | 387 | 716" | Y kil 38" FI8” 1~ 1-3/87 | 114"
0.73 469 538 604 568 789 905 1016 | 1323 1226 | 137

1. Tabulsted wi ~forBE

12232 For caloulation of the fastener reference
withdrawal design value in pounds, the anit reference
withdemwal design value in Yhefin of fastener penefra-
tion from 12.2.3.1 shall be nmuitiplied by the leogth of
fastener pensiration. p,, into the wood member.

17.2.3 3 The reference withdrawal desien valie, in
jbafin. of penefration, for a single post-fr ting shasl
ail driven in the side grain of the main member, wifh
the nail axis perpendicnlar to the wood fibers, chall be
determinsd from Table 12,21 or Equation 12.2-4, with-
in the range of specific gravities and nail diameters giv-
en in Table 12.71). Reference withdrawal design valoes,
W, shall be nmlfiplied by all applicable adjestmert fo-
tors (see Table 11.3.1) to obtain adjusfed withdrawal
desipgn values, W'

W= 1800G2D (1224

g vames, e SPl] be mwplied by all applicatie adjusment Gctars (see Tablz 11.3.1).
2. Spacihc gravity, G shallhe determined in acconlanre with Tabls 12334

SHINALSVA IdAL-TIMOT

12.7.3.4 For calevlation of the fastener reference
withdrawal design valne in pounds, the vnit reference
withdrawal design value in lbsfin. of ring shank pens-
fration From 12233 shall be multipfied by the length
of ring shank penetration, pr, into the wood memiber.

1973.5 MNails and spikes shall not be loaded in
withdrawal from end grain of wood (C,=0.0).

12.2.3.6 Nails, and spikes shall notbe loaded .
withdrawal from end-grain of laminations in cross-
laminated timber {C,=0.0)-

42 2.4 Drift Bolts and Drft Pins

Reference withdrawal destzn values, W, for con-
nections msing drift bolt and drift pin commecticns shall
be determined in accordance with 11.1.1.3.

Copyight & Americss Wood Counsl, ?mei:aﬁeﬁf% éﬁ%ﬁa&ﬁgﬁ Agreement, Mo repesducon or imnsler suheszed
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear ___'___
{two member) Connections'®** . “
for sawn lumber or SCE with ASTM AGE3, Grade 33 steet side plate (for tcrfd)or
ASTM A 36 steel side plate {for t,=1/47)

{tabulated lateral design values arg calculated based onan assumed length of lag
screw penatration, , into the main member squal to an

P
£ 5 du g%ﬂ B
o & iy 1
3 0 11| & NI 1 A
9 |85) o4 | of % % iE e | e% | 23E |gTiEE| s%
22198 g4 g3 w3 % gic R %3 B HEE"K“ £g
g3 [=E o o GE 03, Ug§ °§ TE 7 g dzﬁ.gg 5
“E | 5o &g 5& & a8z &8 & &G LY 3 LEEE i3]
5 s |z zln Bz &l|lm L|&Z a|dh L L & L4, 4 z,
i o | b5 sl Bs Bx | B s | ks Mba | By B | Ba. lbs | Bz M Bs. | Bx bz e
oors | 1M 70 183 | BE 120 | 120 10 | t\D $30 | 66 100§ 40 1M 140 I 9N 130 51 1]
{18 9252 200
260
605 10
(12 g Hp
a1y
D120 160
{11 gage) T
0.3
{tgaye)
0179
7 gs2
Q33
(3 gage]
1M
10 K0 BAD | 960 @n [T
WMIG B0 | M0 FI0 ] 3400 7RG | 160 720 | 1ZA1 B8 | B30 680 | 120 €30 | 120 BN ) HK Eo
el 10| wie 000 | tmon fse | yvR0 sap | 17n oo | 1630 A0 | feRc WO | WSO WO | 1RG0 7ED ) VEM 7aR

Tabtiated Jnteral desizm vatues, 7, shall be nraldplied by all applicable sdjusanent facsors (522 Tabla 131

" Tabulated sateral desizp values, 7, are for “redured body diamster™ lep sorews {see Appendix Table L1} inserted in side grain with saew axis perpendizuldr to

woud fhers; soTew panetradon, p, into the makn meriber equal to 8D dowel bearing srengths, ¥, of 61,850 psi for ASTM AGS3, Grada 33 steel and 87,000 pai

for ASTHE A36 stee! and screw Dending yield stengths, F,,, of 70,000 pst for D = 144, 60,00 psi far B = 36, and 45.000 psf for D 23/8°

3, Wherp tha lag screw pengtadion, B, s less than 85 tut not Jass than 4D, mbulated lateral design vahues, Z, shall be ulriplisd by pE0 o Iateral desimm e HIE]
shadl pe calrulated using the provisions of 12.3 for tha reduced peoatration.

4. The length of tog serew penetration, g, et incinding the jensth of the tapered fin, E {see Appendiz Table L3}, of the Jag scraw into the maiv tasmsber shalt not be

less than 40 See 12.1.4.6 for minimum lensth of penetration, ...

[



