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References:

1- Literature:
a. 2015 International Building Code (IBC)

b. Aluminum Design Manual ADM!-15, The Aluminum Association.

c. National Design Specifications for Wood Construction, 2015 Edition

2- Software:
a. RISA 3D Version 14.0.1
RISA Technologies,
26212 Dimension Dr. Suite 200
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Design Criteria:

1- Location: Washington & California

2- Live Load on Handrail & guards:
a. Uniform Distributed load 50 p/f

b. Single Concentrated load 200 lbs

**Other criteria assumed as stated in design calculations.
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FISCIA MOUNT ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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"BASEPLT9.xis" Program

Version 3.7
o : STEEL COLUMN BASE PLATE ANALYSIS S
Per AlSC 9th Edttlon Manual (ASD) and “Des;gn of Welded Structures" (0 Blodgett) R
LR " For Axial Load with or without Moment : = =~ R
Job Name Subject:
Job Number: Qriginator: | Checker: |
Input Data:
Column Size; Column Properties:
Select: =[ 383 |inr2
Column Loadings: =| 4.160 jin.
Axial Load, P(total) = 0.00 kips tw={ 0280 |in.
Axial Load, POy =]  0.00  |kips bf=] 4. 060 . i
Shear Load, Vitotaly =f 025 lkips tf=| 0.345 |in.
Moment @ Base, M = 0.90 f.-kips
Design Parameters:
Base Plate Length, N=| _ 6.750 jin. .| i EDI=16
Base Plate Width, B = 4.010 in. o
Plate Yield Stress, Fy =|  30.00 _|ksi 0 v 1 Ep2=1.08 i_. n=0.38
Concrete Strength, f'c=|  2.600  |ksi. & gl R ‘ v
Bearing Area, Az =| 2400 |in2 R 1
Shear Coef., C=|  1.85 B=4.01 \ 0.80*bf
Coef. of Friction, pu = 0.70 §:~:.
Anchor Bolt/Rod Data: AN Y
Total No. of Bolts, No=[___ 4 ¢ " @® | Tn-038
Bolt Diameter, db={  0.375 |in. 3 N ¥
Anchor Bolt Material =| F1554 (36) m=14 | 095d  |m=14
Bolt Edge Dist., EDt = 1.600 in. N T N 7
Bolt Edge Dist., EDz2 = 1.080 lin. . N=6.75 o
Results: Plan
Eccentricity, Bearing Length, and Bearing Pressures: ; e = M*12/P = Infinity |
Eccentricity, e = Infinity  [in. -
Length, Xc={ 1.907 in. Pttotal) =
Fpo=| 0824 |ksi /\/ 0
fp(max) =| 0 628 ksi {-down)
fominy =|  0.000  [ksi E
Fp >= fp(max), O.K. <— W4x13 Col.
Anchor Bolt/Red Tension and Shear:
Ft=[  19.10 [|ksi M funs
Ta=| 211  |kboht [ b tp=0.399
Tb = 120  |wbolt 0
Ta >= Th, O.K. fo{max)=0.626
Fyv={ 990  lksi T= Xc=1.907 ¥
Va= 1.09  |kbott Th*(Nb/2) [€ >
V(bolts) = 0.25 = V{total)-1/2"*P(DL) P N=6.75
Vb = 0.06 kfbolt [ ”
Va >= Vh, O.K. Elevation
{Interaction) S.R. = = Tb/Ta+{C*Vb)/Va
8.R. <=1.0, O.K.
Base Plate Thickness: Suggested plate thickness for rigidity:
tp(req'd) =in. tp(min) =in. tp(min) >= max. of m/4 or n/4

1 of 1
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EVALUATION SUBJECT:

ITW 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 EVALUATION SCOPE
Compliance with the following codes:

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

m 2015, 2012 2008, and 2006 international Residential
Cods”™ (IRC)
B 2013 Abu Dhabi International Building Code (ADIBC)T

TThe ADIBC is based on the 2009 IBC. 2608 IBC code sections referenced
in this report are the same sections in the ADIBG.

Property evaluated:
Structurat
2.0 USES

The carbon steel and stainless steel Trubolt+ Wedge
Anchors and *fg-inch-diameter (9.5 mm) carbon steel
OVERHEAD Trubolt+ Wedge Anchor are used 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, fez, 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 % inch (9.5 mm), "/ inch (12.7 mm) and
Sfg-inch {15.9 mm) and the carbon steel OVERHEAD
3lg-inch-diameter (9.5 mm) are used to resist static, wind,
and seismic fension and shear loads in cracked and
uncracked normal-weight or sand-lightweight concrefe over
steel deck having a minimum specified compressive
strength, fz, of 3,000 psi (20.7 MPa) [minimum of 24MPa is
required under ADIBC Appendix L, Section 5.1.1].

The Trubolt+ Wedge anchors comply with anchors as
described in Section 1901.3 of the 2015 IBC, Section 1909
of the 2012 IBC, and Section 1912 of the 2009 and 20086
IBC. The anchors are aiternatives to cast-in-place anchors
described in Section 1908 of the 2012 IBC, and Section
1911 of the 2009 and 2006 IBC. The anchors may also
be used where an engineered design is submitled in
accordance with Section R301.1.3 of the IRC.

3.0 DESCRIPTION

3.1 RED HEAD Carbon Steel Trubolt+ Wedge Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge type mechamcal expansicn anchor
available in /s-lnch (9.5 mm), "fp-inch (12,7 mm), *fe-inch
{(15.9 mm) and */4-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
conforming to AIS! 1015 or AISI 1018 with 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 Ill, with
a minimum 0.0002-inch (5 pm) thickness. The expansion
clip is fabricated from low carbon steel materials
conforming to AISI 1020, The standard hexagonal steel nut
conforms to ANSI B18.2.2-85 and the washer conforms to
ANSHASME B18.22.1 1965 (R1981). The Trubeli+ 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 split
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 walls of the
concrete hole as the wedge portion of the stud is forced
upward against the interior of the clip (U.8. patent nos.
7,744,320 and 7,811,037). The Trubolt+ Wedge anchor is
Hiustrated in Figure 1 of this report.

{CC-ES Evaluation Reparts are not to be construed as representing aesthetics oy any other atiributes not specifically addressed, nor ave fhey fo be construed  E
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as
to any finding or other matter it this report, or as to any product covered by the veport.
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3.2 RED HEAD Stainless Steel Trubolt+ Wedge
Anchaor:

The RED HEAD Trubolt+ Wedge Anchor is a torgque-
controlled, wedge-type mechanical expansion anchor,
available in 'f-nch (12.7 mm) and %g-inch (15.9 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 AISI
Type 316 stainless steel materals with mechanical
properties (yield and ultimate strengths) as described in
Tables 5 and B of this report. The expansion clip is
fabricated from Type 316 stainless steel materials. The
Type 316 stainless steel hexagonal steel nut conforms to
ANSI B18.2.2-65 and the AlSI Type 316 stainless steel
washer conforms to ANSIYASME B18.22.1 1965 (R1981).
The Truboit+ Wedge anchor body consists of a threaded
saction throughout the majority of its length and a wedge
section at the far end. The expansion ¢lip is formed around
the anchor, just above the wedge. The expansion clip
consists of a split 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
walls of the concrete hole as the wedge portion of the stud
is forced upward against the interior of the clip. The
Trubolt+ Wedge anchar is illustrated in Figure 1 of this
report.

3.3 OVERHEAD Truboltt Wedge Anchor:

The OVERHEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge-type meachanical expansion anchor,
available in ¥a-inch (9.5 mm) diameter. The OVERHEAD
Trubolt+ Wedge Anchor 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
uitimate strengihs) 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 ym) thickness. The expansion clip is fabricated from low
carbon steel materials. The coupling nut consists of Grade
2 steel with %" -16 threads throughout the length of the
nut. The washer complies with ANSIVASME B18.22,1 1965
{R1981). The OVERHEAD Truboit+ 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 split cylindrical ring with
undercutting grooves at the bottom end. During torquing 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 wadge portion 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 Hllustrated in Figure 2 of this report.

3.4 Concrefe:

Normal-weight and lightweight concrete must comply with
Sections 1903 and 1905 of the 1BC.

3.5 Steel Deck Panels:

Steel deck panels must comply with ASTM AB53,
S8 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:

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

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

Deslign strength of anchors in accordance with the 2012
IBC, 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
IBC and Section R301.1.3 of the 2006 IRC must be in
accordance with ACI 318-05 Appendix D and this report.

Design parameters are based on the 2015 [BC (AC! 318-
14) and 2012 IBC (ACI| 318-11) unless noted otherwise in
Sections 4.1.1 through 4,1.12 of this report.

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

The value of f% used in calcuiations must be limited to
8,000 psi (55.2 MPa), maximum, In accordance with ACI
318-14 17.2.7 or ACI 31811 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 Static Steel Strength in
Tension, Nsa: The nominal static steel strength of a single
anchor in tension, Nss, calculated in accordance with AGCH
318-14 17.4.1.2 or ACI 318-11 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 tension.

4.1.3 Requirements for Static Concrete Breakout
Strength In Tension, N, Neng: The nominal concrete
breakout strength of a single anchor or a group of anchors
in tension, N or Neng 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, Ny, must be calculated in accordance
with AC! 318-14 17.4.2.2 or ACI 318-11 D522, as
applicable, using the values of her and kg as given In
Tables 3 or 5 of this report. The nominal concrete hreakout
strength in tension in regions where analysis indicates no
cracking in accordance with ACI 318-14 17.4.2.6 or ACI
318-11 D.5.2.6, as applicable, must be calculated with
wen = 1.0 and using the value of kunr as given in Tables 3
or 5 of this report.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete-filled stesl deck floor and roof
assemblies, as shown in Figure 7, calculation of the
concrete breakout strength in accordance with ACI 318-14
17.4.2 or AC| 318-11 D.5.2, as applicable, is not required.

4.1.4 Requirements for Static Pullout Strength in
Tension, Ny, The nominal pullout strength of a single
anchor in tension in accordance with ACI 318-14 17.4.3 or
ACI 318-11 D.5.3, as applicable, in cracked and uncracked
concrete, Npo OF Npuner, respectively, is given in Tables 3
or 5 of this report. For all design cases, yer = 1.0. In
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accordance with ACI 318-14 17.4.3.2 or ACI| 318-11
D.5.3.2, as apyplicable, the nominal pullout strength in
tension must he calculated according to Eqg-1.

N

pfc™ Np,

(b, psi) (Eq-1)

cr 250

In regions where analysis indicates no cracking in
accordance with ACI 318-14 174.36 or ACI 318-11
D.5.3.8, as applicable, the nominal puilout strength in
tension must be calculated according to Eq-2:

fr .
Np e = Npuncr _ZB%O_ (b, psi) (Eq-2)

Npre = Npuner 17 (N, MPa)

where values for Np,e 07 Npuner 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
installed in the soffit of sand lightweight 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 ACI 318-14 17432 or ACl 318-H11
D.5.3.2, as applicable, the nominal pullout strength in
cracked concrete must be calculated according to Eg-1,
whereby the value of Ny dsekor must be substituted for Np,er
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 ACl 318-14
17.4.3.6 or ACI 318-11 D.5.3.6, as applicable, the nominal
pullout strength in tension must be calculated according to
Eg-2, whereby the value of Npdeckuner Must be substituted
for Npune and the value 3,000 psi or 20.7 MPa must be
substituted for 2,500 psi or 17.2 MPa.

4.1.5 Requirements for Static Steel in Shear, Via! The
values of Vs, for a single anchor given in Tables 4 or 6 of
this report must be used in lieu of the values of Vi, derived
by calculation according to ACI 318-14 17.5.1.2 or ACGI
318-11 D.6.1.2, as applicable. Strength reduction factors,
¢, corresponding to ductile steel elements may be used
except for the carbon steel 3jg-inch-diameter (9.5 mm)
anchors loaded in shear, which have a strength reduction
factor corresponding to brittle steel elements.

The shear strength, Veadeck of anchors installed in the
soffit of sand lightweight or normal-weight concrete on
steel deck floar and roof assemblies, as shown in Figure 7
of this report, Is given in Table 9 of this report.

4.1.6 Requirements for Statlc Concrete Breakout
Strength in Shear, Vo, or Vg The nominal static
concrete breakout strength in shear of a single anchor or &
group of anchors, Vg or Vg must be caloulated in
accordance with AC| 318-14 17.5.2 or ACI 318-11 D.6.2,
as applicable. The basic concrete breakout strength in
shear of a single anchor in cracked concrate, Vs, must be
calculated in accordance with ACI 318-14 17.5.2.2 or ACI
318-11 D.8.2.2, as applicable, using the value of d;, given
in Table 2 of this report, and the value f, given in Tables 4
or 8, must be taken no greater than h.r. In no cases must i
exceed 8d,,

Far anchars installed in the soffit of sand lightweight or
normal-welght concrete on steel deck floor and roof
assemblies, as shown in Figure 7, calculation of the
concrete breakout strength in accordance with ACI 318-14
17.5.2 or ACI 318-11 D.6.2, as applicable, is not required.

4.1.7 Requirements for Static Concrete Pryout
Strength of Anchor in Shear, Vi, or Vepg The nominal
static concrete pryout strength in shear of a single anchor
or groups of anchors, Vi or Vg, must be calculated in
accordance with ACI 318-14 17.5.3 or ACI 318-11 B.6.3,
as applicable, modified by using the value of k¢ provided
in Tables 4 and 6 of this report and the value of Noy oF Neeg
as calculated in Section 4.1.3 of this report.

For anchors installed in the soffit of sand-lightweight 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 AC!
318-14 17.5.3 or ACI 318-11 D.6.3 is not required.

4.1.8 Requirements for Minimum Member Thickness,
Minimum Anchor Spacing and Minimum Edge
Distance: Values of smin and cmin 8s given in Table 2 of
this report must be used in lieu of ACI 318-14 17.7.1 and
17.7.3 or AC! 318-11 D.8.1 and D.B.3, respectively, as
applicable. Minimum member thicknesses, hmin, as given in
Tables 2 through 6 of this report, must be used in lieu of
ACI 318-14 17.7.5 or ACI 318-11 D.8.5, as applicable.

For anchors installed in the soffit of sand-lightweight or
normal-weight 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 or
1.5 times the flute width.

418 Requirements for Critical Edge Distance and
Splitting: In applications where ¢ < ¢, and supplemental
reinforcement to control splitting of the concrete is not
present, the concrete breakout strength In tension for
uncracked concrete, calculated according to ACI 318-14
17.4.2 or ACI 318-11 D.5.2, as applicable, must be further
multiplied by the factor ¥, n given by Eqg-3:

(lucp,N' =¢/ Cac (Eq'3)

whereby the factor %~ need not be taken as less than
1.5her / Coe. For all other cases ¥ n = 1.0. Values for the
critical edge distance .. must be taken from Tables 3 or &
of this report.

4.1.10 Requirements for Seismic Design:

4.1.10.1 General: For load combinations including
earthquake, the design must be petfarmed according to
AC| 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable.
Modifications to ACI 318-14 17.2.3 shall be applied under
Section 1905.1.8 of the 2015 IBC. For the 2012 IBC,
Section 1905.1.9 is omitted, Modifications to ACI 318 (-08,
-05) D.3.3 must be applied under Section 1908.1.9 of the
2009 IBC or Section 1908.1.16 of the 2008 IBC, as
applicable,

The carbon steef fz-inch- g-inch- and 3,’4-1n<;h-d|ameter
(127, 159 and 19.1 mm), stainless steel 1a-inch
(127 mm) and %ginch (159 mm) anchors loaded in
tension and shear, along with the *f-inch-diameter
{9.5 mm) anchor loaded in tension only, comply with AC!
318-14 2.3 or AC! 318-11 D.1, as applicable, as ductile
steel elements and must be designed in accordance with
ACI| 318-14, 17.2.3.4, 17.2.3.5, 17.2.3.6 or 17.2.3.7; ACl
318-11 D.3.3.4, D.3.3.5, D.3.3.6, or D.3.3.7, ACI 318-08
D.3.3.4, D.3.3.5 or D.3.3.6; or AC! 318-05 D.3.34 or
D.3.3.5, as applicable.

The carbon steel “fg-inch-diameter (9.5 mm) anchor
loaded in shear must be designed in accordance with ACI
318-14 172353, ACI 318-11 D.3.3.5.3, ACI 318-08
D.3.3.5 or D.3.3.6, or ACI 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 318-14 17.4.1 and
17.4.2 or ACl 318-11 D.5.1 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 17.4.3.2 or ACI 318-
11 D.5.3.2, as applicable, the value for nominal pullout
strength tension for seismic loads, Neg or Ny gscker, given in
Table 3, 5 ar 9 of this report, must be used in liew of N,
The values of Ne; must be adjusted for the concrete
strength in accordance with Eq-4:

f .
Negfc = Neg 2'5—80 (Ib, psi) (Eq-4)

Fe
Neq‘f‘c :Neq m (N, Mpa)

The value of Njgecker must be calculated according to
Eq-4, whereby the value 3,000 psi or 20,7 MPa must be
substituted for 2,500 psi or 17,2 MPa.

If no values for Neg are glven in Tables 3 or 5, 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 AC{ 318-14 17.5.2 and 17.5.3 or
AC| 318-11 D 8.2 and D.8.3, respectively, as applicable, as
described in Sections 4.1.6 and 4.1.7 of this report. In
accordance with ACI 318-14 17512 or AC! 318-11
D.6.1.2, as applicable, the value for nominal steel strength
in shear for seismic loads, Ve, oF Vsadeck, given in Tables
4, 8 or 9 of this report, must be used in lieu of Vi,

4.1.11 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 ACE 318-14 17.6 or AC| 318-11 D.7, as
applicable.

4.1.12 Lightweight Concrete: For the use of anchors in
lightweight concrete, the modification factor A= equal to

0.8A is applied to all values of «/ fc' affecting N, and V.
For ACI 318-14 (2015 IBC), 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 ACI 318-05 (2006 IBC), A shall be taken as 0.75 for
all fightweight concrete and 0.85 for sand-lightweight
concrete, Linear Interpolation shall be permitted if partial
sand replacement is used, [n addition, the pullout strengths
Np,er, Np,uncr, @nd Neg shall be multiplied by the madification
factor, 1, as applicable.

Far 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}):

4.2.1 General: For anchors designed using load
combinations in accordance with IBC Section 1605.3,
allowable loads must be established using Eq-5 and Eq-6:

Tatowsbin Asp = @No/ @ {Eq-5)
and
Vasowable,asn = @Vl d (Eg-6)

where

Allowable tension [oad {Ibf or KN).
Allowable shear load (Ibf or kN).

PNy = Lowest design strength of an anchor or
anchor group in tension as determined in
accordance with AC| 318-14 Chapter 17
and 2015 1BC Section 1905.1.8, ACI
318-11 Appendix D, ACI 318-08
Appendix D and 2008 IBC Sectlion
1908.1.9 and ACI 318-05 Appendix B
and 2006 IBC Section 1908.1.16, and
Section 4.1 of this report, as applicable.

Tatliowable,ASD =

Vaitowable,ASD =

MV = Lowest design strength of an anchor or
anchor group in shear as determined
in accordance with ACI 318-14 Chapter
17 and 2015 |BC Section 1905.1.8,
ACI 318-11 Appendix D, ACI 318-08
Appendix D and 2009 IBC Section
1908.1.9, ACI 318-05 Appendix D and
2006 [IBC Section 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 controling load combination. In
addition, o must include all applicable
factors to account for nonductile failure
modes and required over-strength.

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

4,2.2 Interaction of Tensile and Shear Forces: In lieu of
ACI 318-14 17.6.1, 17.6.2 and 17.6.3 or ACI 318 (-11, -08,
-05) D.7.1, D.7.2 and D.7.3, interaction must be calculated
as follows:

For shear loads V S 0.2 Vagowanie, s, the full allowable
load in tension, Taiowase, Asp, May be taken.

For tension loads T < 0.2 Tauowatie, Aso, the full allowable
load in shear, Vaiowasis, Asp, may be taken,

For all other cases, Eg-7 applies:
{(Eg-7)

For the OVERHEAD Trubolt+ Wedge Anchar, the
Influence of bending on the tension capacity when loaded
in shear must be considered.

T Tanowabts, asp + VIVaowanis, asp = 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 ITW’s published
instructions and this report. Holes must be predrilled in
concrete with a compressive strength from 2,500 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 drill tip dimensions of ANSI Standard B212.15-
1994. The nominal drill bit diameter must be equal to that
of the anchor size. The minimum drilled hole depth, h,,
must comply with Table 2 of this report. Embedmant,
spacing, edge distance, and minimum concrete thickness
must comply with Table 2. The predrilled holes must be
cleaned to remave 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 flush with the end of the
anchor. For the OVERHEAD Truboltt Wedge Anchor, the
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coupling nut and washer must be assembled on the end of
the anchor to obtain at least /> inch (12.7 mm) thread
engagement on the anchor). The anchors must be
hammered into the predriled hole to the required
embedment depth in concrete. Where a fixiure 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 assembiies,
the hole diameter in the steel deck must not exceed the
diameter of the hole in the concrete by more than /g 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 torque values for installation
into the soffit of sand lightweight or normal-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 is required, in accordance with
Section 1705.1.1 and Table 1705.3 of the 2015 [BC and
2012 IBC; Section 1704.15 and Table 1704.4 of the 2009
IBC; or Section 1704.13 of the 2008 IBC, as applicable.
The special inspector must make periadic 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, anchor 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.

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

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

53 The anchars are limifed to installation in cracked
and uncracked, normal-weight or lightweight concrete
having a  specified compressive  strength,

%, of 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 anchors may also be
installed in cracked and uncracked normal-weight or
sand-lightweight concrete over profile steel deck
having a minimum specified compressive strength, 2,
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 f; used for calculation purposes must
not exceed 8,000 pst {(65.0 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 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 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,

5.10 Anchars may be Iinstalled in regions of concrete
where cracking has occurred or where analysis
indicates cracking may occur (i > f;), subject to the
canditions of this report.

5.11 Anchors may be used to resist shori-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
ane of the following conditions is fulfilled:

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

e 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 to support nonstructural

elements,

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

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

5.15 The anchors are manufactured in the USA; under a
guality-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
iflustrated 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
ITW Buildex) and address; and the evaluation report
number (ESR-2427).
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. hex nut
fulty thréaded stud

expansion clip dog point

washer

FIGURE 1—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR
{Carbon and Stainless Steel)

coupling nut

wadge fully threaded stud

|

expansion ¢lip

washer

FIGURE 2—OVERHEAD TRUBOLT+ WEDGE ANCHOR

TABLE 1—LENGTH IDENTIFICATIGN MARKINGS'

LENGTH ID MARKING ON ANCHOR HEAD

{inches) c D E F G H I J K L M N 0
From 2t 3 3Y, 4 47 5 5 6 8", 7 7, 8 8,
Up to, but not including 3 3", 4 4", 5 5, & 6's 7 s 8 8%, )

For Sl: 1 inch = 25.4 mm.

1Figure 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 ANCHOR DIAMETER (inch)
PARAMETER NOTATION | UNiTS

3 1 5 3

fa I Iy 14
Anchor outer diameter a'a,[c:fc,]3 inches 0.361 0.5 0.615 0.7482
Nominal carbide bit ) . 3 1 5 3
diameter i inches fa 12 Is 14
Effecti h en .
degtchtlve embedment Bt inches 15, 2 3" 2%, 4", 3%
Minimum anchor h inches 2 2 3 3Y 4 4
embedment depth noit 2 ‘ 4 4 8
Minimum hole depth’ h, inches 2', 24 4 3'% 5 FAN
Mirimum concrete ) . ]
member thickness" Hinin inches 4 5 4 8 6 8 8 6'/y 7 8
Critical edge distance’ Cac in. 5 3 6 8 | 70| 8 ' 6% 12 10
Minimum anchor ) 1 1 3 3
spaging' Smin In. 3 2l [ 5% 4 5 8 6 8 4]
Minimum edge ) 1 1 1
distance’ Crnin n. 3 6 7'y 5 7', 7'
:\g;nértuum overall ancher fanchor inchas 21y, 3, 4Y, 4 & 5',
Installation torque Tinst fi-lb 30 45 90 110
Minimum diameter of . 1 5 3 7
hole in fastened part o inches f s Ia fs

For 8I: 1 inch = 25.4 mm, 1 ft-Ib = 1,356 N-m.

Stainfess steel anchors are available in '/x-inch and *fg-inch-diametars. The OVERHEAD version s available in a carbon stesl 3fg-inch-
diamster,

2Far installation of the carbon steel anchors in the soffit of concrete on steel deck floor or roof assemblies, see Figure 7. Anchors 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 flute. In addition, anchors must
have an axial spacing along the flute equal to the greater of 3heror 1.5 times the flute width.

*The notation in brackets is for the 2006 IBC.

dg—] —

™ torques Tipg
h ' {appros. 3 b 5 torne)

AUIA
i = '\\\:’\\:‘\: \\x\\\g\ \'&
NSRS o

Zanchar
=
3
=
3
(=13
&
Q.)
@
=
=N

Poasnf Do M

FIGURE 4—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED)
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FIGURE 5—OVERHEAD TRUBOLT+ WEDGE ANCHOR {INSTALLED),
315 INGH NOMINAL ANCHOR DIAMETER (d)

- 3 i ;é'.'. »

1. Select a carbide drill bit with a diameter gqual to the anchor diameter, Drill
hole 1/4" deeper than anchor embedment.
2, Clean hole with pressurized air or vacuum to remove any excess dust/debris,

3. Using the washer and nut provided, assemble the anchor, leaving nut one
half furn Trom the end of anchor to protect threads. Drive anchar through
fixture to be fastened until washer-is flush to surface of fixture.

4, tExpai)]d anchor by tightening nut to the specified setting torgue (approx 3-5
urns).

04 0t i

FIGURE 6-~INSTALLATION INSTRUCTIONS
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TABLE 3—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN INFORMATION'**

NOMINAL ANCHOR DIAMETER {inch)®

CHARACTERISTIC SYMBOL | UNITS - - -
hy f2 (A ly
Anchor category 1,20r3 — 1 1 1 1
gf‘r:;‘t')fgr’n“e?ff;gg{ﬁ Bt in. 1%, 2 aY, 2, 4, 3,
Minimum canorete member i, in. 4 5 4 6 6 8 6 6% | 7 8
Critical edge distance Coc In. 5 3 6 6 7' 6 7', 8'% 12 10
Data for Steel Strengths — Tension
g'r’;'r’;'f}:“ specified yteld £, psi 60,000 55,000 55,000 56,000
2’::,’;';‘;‘;’1“ specified uitimate fun ps] 75,000 75,000 75,000 75,000
if;i‘fj;"e tensile stress area ;A # 1 in? 0.056 0118 0.183 0.266
M

Steef strength in tension Nso Ibf (4,200 ) 8,925 13,725 19,950
Strength reduction factor ¢
for tensicn, steel failure ¢ — 0.75 0.75 0.75 4.758
modes*

Data for Concrete Breakaut Strengths in Tension

Effectiveness factor -

uncracked concrete Kaner - 24 24 24 24
Effectiveness factor -
cracked concrete Ker - 17 17 17 17
Maodification factor for
cracked and uncracked Yon — 1.0 ' 1.0 1.0 1.0

concrete

Strength reduction factor ¢
for tension, cancrete failure # — 0.65 0.65 0.65 0.85
mades, Condition B*

Data for Pullout Strengths

Egggf;;”ength' uncracked | Iof | See Footnote 7 | Sae Footnote 7 6,540 5430 | 8900 | See Footnote 7
E(l}.l:]lgru;t:trength, cracked Noor bf See Foolnote 7 See Footnale 7 See Footnote 7 See Feoinote 7
Pullout strength for seismic See

loads Neg Ibf See Footnote 7 See Footnote 7 Foatnote 7 6,715 | See Footnote 7

Strength reduction factor ¢ ‘
for tension, pullout failure ¢ — See Footnote 7 0.65 0.65 See Footnote 7

modes, Condition B*

Additional Anchor Data

Axial stiffness in service

load range in uncracked Buner bf fin 100,000 250,000 250,600 250,000
concrete

Axial stiffness in service

{oad range in cracked Bor It fin 40,000 20,000 20,000 24,000
concrate

For Sk 1 inch = 26.4 mm, 1 in® = 645.16 mm?, 1 Ibf = 4.45 N, 1 psi = 0.006895 MPa, 1 Ibf - 10%in = 17,500 N/m.

The data in this table is intended fo be used with the design provisions of ACI 318-14 Chapter 17 or AC1 318-11 Appendix D, as applicable; for
anchars resisting seismic load combinations, the additional requirements of ACI 318-14 17.2.3 ar AC! 318-11 D.3.3, as applicable, shall apply.
Ynstallation must comply with the manufacturers printed installation instructions and details.

he Yy, Yo, Sha and Ya-inch diameter Trubolt + Wedge Anchars are ductile steel elements under tension loading as defined by ACI 318-14 2.3
or ACI 318-11 D.1, as applicable.

4All values of ¢ apply to the load combinations of IBC Section 1605.2, ACl 318-14 Saction 5.3 or ACI 318-11 Section 9.2, as applicable. If the
toad combinations of AC] 318-11 Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318~11
D.4.4. For Installations where reinforcement that complies with AC| 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements
for Condition A Is present, the appropriate ¢ factor must be determined in accordance with AC| 318-14 17.3.3 ar ACI 318-11 D.4.3, as applicable,
SFor all design cases ¥,» = 1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (Kue) must be used,

The aciual diameter for the Sls-inch diameter anchor is 8.361 inch, for the fy-inch diameter anchor is 0.615-inch, and for the “/-inch diameter
anchor is 0.7482-inch.

"anchor pullout strength does not control anchor design. Detemmine steel and concrete capacifies only.

8The notatian in brackets is for the 2008 IBC,

*The OVERHEAD version Is avallable in a carbon steel “ly-inch-diameter only.
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TABLE 4—I[TW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANGHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION "8

NOMINAL ANCHOR DIAMETER (inch)®
CHARACTERISTIC SYMBOL | UNITS 5 . - 5
1a 12 e ("
Anchor category 1,2ar3 — 1 1 1 1
g;;‘gfgmmeﬁftffj‘ém et In. 1% 2 3% 2 | 4% 3y
Minimum concrete member ) 1
thickness P in, 4 5 4 8 8 8 g &'l 7 8
Criticat edge distance Gao In. 5 3 6 6 7' 6 7 i B 12 10
Data for Steel Strengths — Shear
g'r';‘n'g‘;r?" specified yield f, psi 60,000 55,000 55,000 55,000
g’l‘r';':;‘t‘;“ specified ultimate Fita psi 75,000 75,000 75,000 75,000
(Etﬁfec;zf shear stress area Aoy sl in? 0.075 0.142 0.217 0.332
Steel strength in shear,
uncracked or cracked Vsa bf 1,830 5,175 8,355 14,970
concrete
Steel sirenglh In shear - Ve lof 1,545 5,175 8,955 11,775
Strength reduction factor ¢
for shear, steel failure @ e 0.80 0.65 0.65 0.65
mades”
Data for Concrete Breakout and Cancrete Pryout Strengths — Shear
Coefficient for pryout
strength Kea — 1.0 1.0 2.0 2,0 2.0
Load-hearing length of :e in 1%y 2 3, P, | 4 3%,
Strength reduction factor ¢
for shear, concrete failure ¢ — 0.70 0.70 0.70 0.70
modes, Condition B*

For Sk 1inch = 25.4 mm, 1 in® = 645,16 mm?, 1 1bf = 4.45 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 318~14 Chapter 17 or ACE 318-11 Appendix D, as applicabte;
for anchars resisting seismic load combinations, the additional requirements of ACI 318-14 17.2.3 or AC| 318-11 D.3.3, as applicable, shall
apply.

Ynstallation must comply with the manufacturers printed installation instructions and details.

3The s, ¥s-, and ¥-inch diameter Trubolt + Wedge Anchors are ductile steel elements under shear loading as defined by ACt 318-14 2.3 or
ACI 318-11 B.1. The ¥" diameter Trubolt + is considered bhrittle under shear loading.
“All values of ¢ appiy to the load combinations of IBC Section 1605.2, ACI 318-14 5.3 or ACI 318-11 Section 9.2, as applicable. if the load
combinations of ACI 318-11 Appendix G are used, the appropriate value of ¢ must be determined in accordance with ACI 31811 D44 For
installations where reinforcement that complies with AG| 318-14 Chapter 17 or ACI 318-11 Appendix D requirements for Condition A s
Eresen%, the appropriate ¢ factor must be determined in accordance with ACI 318-14 17.3.3 or AC1 318-11 D43, as applicable.

The actual diamater for the */s" diameter anchor Is 0.361-inch, for the %" diameter anchor is 0.615-inch, and for the %" diameter anchor is
0,7482".

8teel strength in shear values are based on test results per AC| 355.2, Section 9.4 and must be used for design.

"The notation in brackets is for the 2006 IBC.
2The QVERHEAD version is available in a carbon steel %-inch-diameter only.
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TABLE 5—ITW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN INFORMATION"??

For SI: 1 inch = 25.4 mm, 1 In® = 645.16 mm?, 1 Iof = 4.45 N, 1 psi = 0.006895 MPa, 1 Ibf - 10%in = 17,500 N/m.

The data in this table is intended ta be used with the design provisions of AC| 318-14 Chapter 17 or ACI 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, as applicable, shall apply.
?Instaliation must comply with the manufacturers printed installation instructions and details.

*The % and %/a-,inch diameter Trubolt + Wedge Anchors are ductile steel elements as defined by ACI 318-14 2.3 or ACI 318-11D.1, as
applicable.

“All values of ¢ apply to the foad combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the
load combinations of AC1 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 31811 D.4 4.
For installations where reinforcement that complies with ACIl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements for
Condition A is present, the appropriate ¢ factor must be determined in accordance with AC| 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
Sror all design cases W,y = 1.0. The appropriate effectiveness factor for cracked concrete (ko) or uncracked concrete (Kuner) must he used.
“The actual diameter for tha %/g-inch diameter anchor is 0.615-inch.

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

%The notation in brackets is for the 2006 IBC.
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TABLE 6—ITW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANGHOR
SHEAR DESIGN INFORMATION"

For Sl 1 méh = 25.4 mm, 1in? = 645,16 mm®, 1 bf=4.45N, 1 psi = 0.00.68.95 MPa, 1 Ibf - 10%in = 17,500 N/m.

"The data in this 1able is intended to be used with the design provisions of ACI 318-14 Chapter 17 ar ACI 318-11 Appendix D, as applicable;
for anchors resisting selsmic load combinations, the additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shalf
apply.

Znstallation must comply with the manufacturers printed installation instructions and details.

*The - and *s-inch diameter Truboll + Wedge Anchors are ductile steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D1, as
applicable.

“All values of ¢ apply to the load combinations of IBC Sectiors 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4.
For installations where reinforcement that complies with ACI 318-14 Chapter 17 ar ACl 318-11 Appendix D, as applicable, requirements for
Condition A is present, the agpropriate #factor must be determined in accordance with AC| 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
5The actual diameter for the /s" diameter anchor is 0.615-Inch.

®Steel strength in shear values are based on test results per ACI 355.2, Section 8.4 and must be used for design.

"T'he notation In brackets is for the 2008 IBC.
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TABLE 7—EXAMPLE [TW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
ALLOWABLE STRESS DESIGN {ASD) VALUES FOR ILLUSTRATIVE PURPOSES 345875310

ANCHOR NOTATION ANCHOI:) EE_EHEDMENT EFFECTI\EEE E!_\.FH:EDMENT ALLOWABLE TENSION LOAD

{inches), foom {inches), hor ({lbs)

Y 2 1 1,080

" 2' 2 1,490

a%, 3", 2,870

% 3", 2%, 2,385

4 EUA 3,910

%4 ENA U 3,825

For 8: 1 inch = 254 mm, 1 Ibf= 4.45 N.
Design assumptions:

*Single anchor with static tension load only.
2Concrete determined to remain uncracked for the life of the anchorage.
% oad combinations are in accordance with AG| 318-14 Section 5.3 ar ACI 318-11 Secticn 9.2, as applicable, and no ssismic loading.
430 percent dead load and 70 percent live load, controlling load combination 1.2D + 1.6L.
SCaloulation of weighted average for a: 1.2D + 1.6L = 1.2(0.3} + 1.6(0.7) = 1.48,
8¢, = 2,500 psi (normal-weight concrete).

Cai = Caz > = Cac-

8> Hmin-

\/alues are for Condition B where supplementary reinforcement in accardance with ACI 318-14 17.3.3 ar ACI 318-11 D.4.3, as applicable, is

not provided.

®The Overhead Trubolt+ Wedge version is available in a carbon steel */s-inch-diameter only.

lllustrative Procedure to Calculate Allowable Stress Design Tension Value:

RED HEAD Carbon Stes! Trubolt+ Wedge Anchor 'z inch diameter using an effective embedment of 3", inches, assuming the given
conditions in Table 3, in accordance with AC1 318-14 Chapter 17, ACH 318-11 Appendix D and this report.

PROCEDURE CALCULATICON
Step 1 Calculate steel strength of a single anchor in tensian N = @ Naa
per ACI 318-14 17.4.1.2, AC! 318-11 D 5.1.2, Table 3 of this report =0.75*8,925
=6,694 Ibs steel strength
Step 2 Calculate concrete breakout strength of a single anchor in No = Jyner * A f # hof™®
tensian per AC! 318-14 17.4.2.1, ACI 318-11 D 5.2.1,
Table 3 of this report = 24 % 1.0 « /2,500 *+ 3.25*
=7,031 Ibs
Ny ¢ Anc/Anco Wed N Wen Wepn Nob
= 0.65*(95/95)/1.0%1.0%1.0*7,031
= 0.65*7,031
= 4,570 Ibs concrefe breakout
strength
Step 3 Calculate pullout strength in tension MNon = ¢ Nooner Wep (Fo ac/2,500)"
per AC! 318-14 17.4.3.2, ACI 318-11 D 5.3.2, Table 3 of this repart = (0.65*6,540*1.0*1.0°*
= 4,251 |bs pullout strength
Step 4 Determine controlling resistance strength in tension = 4,251 lbs controlling resistance
per AC] 318-14 17.3.1.1, ACI 318-11 D 4.11
Step 5 Calculate allowable stress design conversion factor for loading a =t12D0+1.6L
condition per AG| 318-14 Section 5.3, ACI 318-11 Section 8.2 =1.2(0.3) + 1.8(0.7}
=1,48
Step 6 Calculate allowable stress design value per Tatowareaso = @ Npsat
Section 4.2 of this repart =4,251/1.48

= 2,870 lbs allowable stress design
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TABLE 8—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND QVERHEAD TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION FOR ANCHORS LOCATED IN THE SOFFIT OF CONCRETE FiLL
ON METAL DECK FLOOR AND ROOF ASSEMBLIES"?

NOMINAL ANCHOR DIAMETER (inch)
PARAMETER SYMBOL | UNITS 3 7 P

s 1 1
Anchor outer diameter dald]? inches 0,361 05 0.615
Nominal carbide bit diameter Ot inches s I *fa
Location of Instailation - - upper and lower flute anl‘:fi]p[r%ewrer lg:rtzr lower flute

ute

Minimum effective embedment depth hat inches 1%, 2 3% 2%, 44,
Ancher embedment depth Pnom Inches 2 2, 3% 3 43,
Minimum hele depth o Inches 2, 2% 4 3l 5
Minimum overall ancher length Fanchor Inches 2Y, 3%, 4'f 4", 6
Installation torque Tinst ft-lb 30 45 90
;\gi;ggr; ;Eil?tmeter of hole in dy inches 8 o, Y,

For Sl: 1 inch = 25.4 mm, 1 ft-lb = 1.358 N-m.

Anchors in the lower and upper flute may be installed with a maximum 1-inch offset in either direction from the center of the flute. In addition,

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

*The notation in brackets is for the 2008 IBC.
3The Overhead Trubolt+ Wedge version is available in a carbon steel *jg-inch-diameter oniy.

TABLE 0—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR DESIGN
INFORMATION FOR ANCHORS LOCATED IN THE SOFFIT OF CONCRETE FiLL ON METAL DECK FLOOR AND ROOF ASSEMBLIES"?

NOMINAL ANCHOR DIAMETER {inch)
CHARACTERISTIC SYMBOL | UNITS 3 7 p
fa Iz !g

upper lower
Location of Installation - - upper and lower flute ! and lower flute lower flute

flute
Minimum effective embedment depth Het inches WA 2 3Y, 2, 4,
Characteristic pullout sirength,
uncracked concrete over metal deck | Ve deak vrer [sf 2,170 2,515 5,285 3,385 6,005
Characteristic pullout strength,
cracked concrete over metal deck N, acer, cr Iof 1,850 1,780 4,025 2,408 5025
Characteristic shear strength, 1 3
concrete over metal deck Visa, dock lof 1,640 2,200 3,790 2,890 6,560
Reduction factor for pullout strength
in tension, Condition B ¢ ) 0.65 0.85 085
Reduction factor for steel strength in
shear, Condition B ¢ ) 060 0.85 0.65

For 8k 1 inch = 25.4 mm, 1 Ibf = 4.45 N.

Walues for Ny geor and Vigaer apply to sand-lightweight concrete having & minimum concrete compressive strength, ¢, of 3,000 psi {minimum
of 24 MPa is requiredunder ADIBC Appendix L, Section 5,.1.1}.

a1 values of ¢ apply to the load cambinations of IBC Section 1605.2, ACI 318-14 Section 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 31 811 D44, For
installations where reinforcement that compties with ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements for
Condition A is present, the appropriate ¢ factor must be delermined in accordance with ACI 318-14 17.3.3 or AC[ 318-11D.4.3, as applicable.
*Far seismic applications according to Section 4,10.3 of this report muitiply the value of Vs desc by 0.84.
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Nominal Anchor Diameter = 3/8”

Sand-Lightwsight or
—h =97 N — Narmal Weight Concrete
H it om = = N .
Min. 1" Typ. l ugper fute lower flute (Min. iic_?&uﬂo Psl)

Min, 1-%4"

Max. 3"

Min. 0.034
Thickness Metal Deck

) T e s | frtpse LN - G
B | (Mo 1 i |
Lower Flute Offet, Typ. ——— Min. 12" Typ, — .|

Min. 4-14"
~— Max. 1" Offset, Typ.

I‘!42"~——+

I
|
|
lﬁper Flute i I
1 1

Nominal Anchor Digmeter = 1/2”

Sand-Lightweight or
" lgom = 214 or Normal Weight Concrete

_ ru;;igr?lme . 33 A " lpwe: 'fEute | (Mm f (—3 000 PSI)

iy |

B o et 6 in 003"

iﬂiu ) 1%:-—— ’ ! Thickness Metal Deck
%t L : l
Lower Fute Offset, Ty ! ot Min, 12" Ty, “'“""“"I
Min. 444" per Flute I ;

hfﬁ 4. /zﬂ _,_i }.‘_MUX, 1* Oﬂ:SEt, Typ.

| 1
Nominal Anchor Diameter = 5/8"
Sand-Lightweight or

b =3t or  Normal Weight Concrete
Py [W{:, o Ui Fe=3 00051

Min, 0.034"

1 | . Thicknoss Metal Deck
' [ |
Lower Flute i Min. 12/ T |
Min. 45" I L
guaper Flule | ,
in. 4-Y 2 — ]-mMux.l Offset, Typ
I 1

FIGURE 7-—ITW RED HEAD CARBON 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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EVALUATION SUBJECT:

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

1.0 REPORT PURPOSE AND SCOPE
Purpose:

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

Applicable code editions:

m 2014 and 2010 Florida Buiiding Code—Building

® 2014 and 2010 Florida Building Code—Residential
2.0 CONCLUSIONS

The ITW Red Head Trubolt+ Wedge Anchors and OVERHEAD Trubolt+ Wedge Anchars for Cracked and Uncracked
Congrete, 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 Infernafional Building Code® provisions nated in the master report and the
following provisions apply:

« Design wind loads must be based on Section 1609 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+ Wadge Anchors and OVERHEAD Trubolt+ Wedge Anchors far Cracked and
Uncracked Concrete for compliance with the High-Velocity Hurricane Zone provisions of the 2014 and 2010 Florida Building
Code—Building and the 2014 and 2010 Florida Building Code—Residential has not been evaluated, and is ouiside the
scope of this supplemental report,

For products falling under Florida Rule 9N-3, verification that the report holder's quality-assurance program is audited by a
guality-assurance entity approved by the Florlda 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 2016.

TCC-ES Evaluation Reports are not to be construed as representing aesthetics or any other atiributes not specifically addressed, nor are they to be constried 533
as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as ==
to any finding or other matter in this report, or as fo any product covered by the report. ML st

Copyright ® 2016 ICC Evaluation Service, LLC. All rights reserved. Page 1 of 1




\a 30

NATIONAL DESIGN SPECIFICATION FOR WOOD CONSTRUCTION i7

Tahie 12.2A

Lag Screw Reference Withdrawal Design Values, Wi

Tabulated withdeawal design values (W) are in pound: par inch of thread penstration into side grain of woed member.
Length of thread penstration in main member shall not include the length of the tapered #ip {zee 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, I
G’ 1/4" 516" | /8" | TieT | 12T 58" 34t | 78 1 1-18" | 1-14"
397 4460 604 568 1016 '

53K

789

0.58 281 428

339 269 240

0.51 333

461 716 T3

167 198 254

381 473 516 359

155 | 183 236

353 438 479 518

1. Tabuisted withirawal dasign vaes, W, f0r I SC1ew Cotmections shall be iudfipliad by l applicabis adjasiruem: Ectors (see Table 11.3.1).
2. Specific pravity, 3, shafl be daterminesd in accordapre with Table 132.334.

12232 For caleulation of the fasiener reference
withdrawal design value in pounds, the wnit reference
withdrawal desipn value in Ibsfin of fastener penetra-
tion from 12.2.3.1 shall be nmltiplied by the length of
iastener penefration, p,, info the wood member.

12.2.3.3 The reference withdrawsl desion value, in
ibsfin. of penetration, for a single post-frame ring shank
nait driven in the side prain of the main member, with
the nail axis perpendicolar to the wood fSbers, shall be
determived from Table 12.2T) or Equation 12.2-4, with-
in the range of specific gravilies and nail diarmeters giv.
et in Table 12.7D. Reference withdrawal design values,
W, shall be mmltiplied by all applicable adjustnient fac-
tors (see Table 11.3.1) to obtain adjusted withdrawal
design valoes, W'

W=1800G= D (122-9)

1223 4 For calculation of the fastener reference
withdrawal desipn value in pounds, the unit reference
withdrawal desipn value in lba/in of nng shank pene-
tration from 122.3.3 shall be mmltiplied by the Iensth
of ring shank penetration, m, info the wood member.

1273 5 Nails and spikes shall not be loaded in
withdrawal from end grain of wood (C.~0.0).

12.2.3.6 Nails, and spikes shall not be loaded in
withdrawal from end-grain of laminations in cross-
Taminated timber {C,=0.0).

12.2.4 Drift Bolts and Drift Pins

Reference withdrawal design values, W, for con-
nections using drift bolt and dnift pin connections shall
be detergrined in aecordence with 11.1.1.3.

Copyright B American Wood Counl Dcwnl«:aaq:’ed»‘pm Wé%%ﬁ&%?f Ssgrmement. Ne repreduction ot iranster suthorized,

SUIANI LSV FdAL-1IMOA




o2\

DOWEL TYPE FASTENERS

Table 12K LAG SCREWS: Referente Lateral Design Values, Z, for Single Shear mu! SN Juemen
(two memhber) Connectionst#*4 ' l
for sawn lumber or SCL with ASTM AB53, Grade 33 stesl side plate (for t,c1/4%) or
ASTM A 36 steel side plate(for t,=1/47)

{tabulated lateral design values are calculated bazed on anassumed length of lag
screw penetration, i, into the main member equal to 80)

Py
5 - g i %
" i : 5
b z E é = z g 5 é g £ u%)
£ § E £ = g' % L& = 9 b4 "‘1 == . E
22138 &é g ¥ gl Qi 3 R |BEdEE| 3
£3 w? g o3 n§ _ Q?i OE o o g 6§§'§§ =
22 |52| &% 843 g g | Bz i B BEE |GEbiZ| &3
% Dl L Ly &y L& 4 %L L& AL 4
in. [ Brs. ks, Es. b . 1bs Es, ibs bx. s b, s, . Ibs . ibs
0475 | 14 | 1T 1m0 | e 1A | 0 10 W 1w 9 [ 1 B | W0 w0
{thongsl ®16 | 220 380 | 200 4G | 190 130 w1 e 308
300 108
0165 10 o
{12 gege e
110
0.120 )
{11 gag=) e
e
7.134 )
{10 goge) £
e
ot FT)
7 g2l e
fiH
0239 120
{3 gagys} o
e
0. Ase
;5230
g
440
ETD
750
1M 30
EEL!
W
P <l
i
Ve | w00 70 | 1506 B4D | 1980 BOD | 1050 GO | B0 &70 | 0 BeD | 980 630 | w0 450 | A 460 | o0 470
UE | W00 620 | W70 820 | 1410 7RO | w00 7e0 { 130 7H0 | 1w 800 | 1M cee | 1240 630 |42 &30 | 1206 &0
1 {2040 g ] wye 1000 | 16O B0 | svBC mno | 1M 900 | §850  BSD | tAAD B4 | 1570 770 | 1BR0 7ED | EB0 v4D

1. Thbralated Jateral desizn vabzes, Z, shali be multiplied by all applicable adjustment fachors (sea Table 11.3.1}

Tabulared fateral destpn values, Z, are for “rednced body dismater™ isg screws {see Appendix Tabls L) inserted in side grain with screw avis perpendicutar ta
wood fibers: screw panetrasion, p, into the main member equt 1o 80; dowv_tbea:mg seranprhe, F,, of 51,830 psi for ASTM AG53, Grade 33 steal and 87,009 psi
for ASTM A36 sieal and sorew Dending yield sirangths, F,,, of 70,000 pai for D = 14, §0,000 pd for D = 3187, and 45,000 psi for D z378"

Whare the Jap screw penairatios, P. is less than 80 st pot J2ss than 4D pabolated Iaparal degipn vaiues, Z, shail be pulriptied by pELY or iateral design vaiues
shail be caleulated using the provisions of 12.3 for the reduced pepatration.

The lengrh of lag screw pensiration, o, not including the lengeh of the tapered tip, E {see Appendix Table L2}, of the lag screvw into the main member zhall net be
less than 403, Se2 12.1.4.6 for minimum lengtk of penetmation, p.,.
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