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References:

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

b. 2016 California Building code, based on 2015 International Building
Code (IBC)

c. AISC Design Guide 27: Structural Stainless Steel.
d. National Design Specifications for Wood Construction, 2015 Edition

e. Building Code Requirements for Structural Concrete (ACI1318-14)

2- Software:
a. RISA 3D Version 15.0.2
RISA Technologies,
26212 Dimension Dr. Suite 200
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Design Criteria:

1- Location: Washington

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.

250-A Main Street E-Mail: info@structurel.com ph. (541) 850-6300
Klamath Falls, OR. 97601 Web: www.structurel.com fax (541) 850-6233
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GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999

250-A Main Street E-Mail: info@structurel.com ph. (541) 850-6300
Klamath Falls, OR. 97601 Web: www.structurel.cotmn fax (541) 850-6233




NINES

PErIEMm JSHOIY} Yym palinbal S 8jes £2-2-L107

NV 95111 Je 2102 LT 994

L -M8

SS9V HLIM INTLSAS TIVY TUvVNO

L-L1Z Bulley @ siqed sse|uels

v

19Sd

uopnjog Auo adojaauz




L-L1g Buliey 1 o|ged sssjule)s
v

peiem Jexoiu; yim paiinbel se ages £7-2-2102

Wv 95111 18 /10T “LZ 994

¢-MS

STTEVYD HLIM WILSAS TIve QHVNO

[3Sd

uonnjog AjuQ adojpaus
j0 doj su3 je A-peo| panquisiq ‘L DTg speoT

\oo\

UPS0 ™ )@




\ oo T

PEr M J2X0ILE U painbal se 95es £2-2-L102

NV 95:11 18 £L0T L2 ged

€-MS

STTEVI HLIM WILSAS TIvd QHvNO

1-21.Z Buiey g s|qeD sssjulels
4y
1384

uonnjog AU adopaul]
0 8pIs 3 Je X-PeO| pAINgLIsIq ‘g D19 speo




\oos

PEI [{EM JOX2IY} Ypm paunbai se a)es £2-2-210¢

NV 9S:LL 1B Z10Z 42 94

¥ -S

SIEYO HLIM INFLSAS TV VIO

L-11g Buniey g ajged ssejurels

4v
13Sd

uonhjog AluQ adejpaul
JBUI0Y BU) e pondde peo| icd ‘¢ D14 (SpEC




G-MS

|

pEI|lem I0IUY WM paunbal e S1es £2-2-L102 7 L-/1Z Buliey g 9|qe) ss|juiels
NV 95:LL e 102 ‘Lz 984 $379vD HLIM WILSAS TIvd QdvVND AY

? 13Sd

uopnos Ajup sdo@aug

Ngo

e|ppiw ay] 1e psidde peo| JUIod ‘& D719 'speon




\noD

Company . PSEl Feb 27, 2017
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E g ' Job Number : Stainless Cable & Railing 217-1 Checked By:
Model Name . GUARD RAIL SYSTEM WITH CABLES

Hot Rolled Steel Properties

Label E {ksi] G [ksi}
A36 Gr.36 29000 | 11154 |
S|TA572°Gr.50 1| 29000, | 11164 |
| A992 | 29000 i 11154 |
HEUAB00 G427 20000 S A e 4 B
| _A500Gr46 | 29000 | 11154 |
T 31688 S0 R000 0732 i

Therm (... Densityjk/ftA3] Yield{ksi]
36

Fulksi] RE

oo e [eoles oo s [F
o
o

Aluminum Properties

Label E [ksi] G [ksi] Nu  Therm ... Densily.. Table B.4 kt Ftufksi] Ftylksi] Fcy[ksi] Fsulksi} Ct
_3003-H14 10100137876 33 | 13 173 | TableB4-1 | 1 | 19 | 16 | 13 | 12 | 141
“|60671-T6 [ 10100(3787.5° .33 | 1.3 | 173 | TableB4-2'| 4 | 38786 | 35 | 24 | 141

6063-T5 | 10100[3787.5] .33 | 1.3 | 173 | TableBd42| 1 | 22 | 16 | 16 | 13 | 141

1
1

| 5052-H34 | 10200 3787.5] .33 | 73 | Table B4-1 | 34 | 26 | 24 | 20 | 141
16061-T6 W [1010013787.5/ 33 | 1.3 [.173"| TableB41 |71~

o B fea N3
0ojoo i

o4 s A5 s THar

Hot Rolled Steel Section Sets

Label Shape Type Design List Material Besign... A [in2] lyy [in4lizz [ind]  [ind]
1 | CABLE |  1/8rod _ [MBrace] None | A36Gr36 Typicall .012 |126-5/12e-5|24e-5
gl Pest 0D 2° % 0145 i | Column| S Pipe s 81688 v Typical 84515366 1 3665731

Aluminum Section Sets

Label Shape Type Design List Material  Design Ru... Alin2] lyy[ind] Izz[in4]  J{in4]
1 | _POST-1__|2375@375¢100] Column [A-N Wide Flange[ 6063-T6 | Typical | 91 | 786 | .786 [ 1177
AT TOPRAIL 2]3.16x1.575x0.078 ' Beam " iRectangllar Tub:1 6063-T6 | Typical | 748 843 1909 e 720
3 BOTTOM RAIL | .735x2.125x.07 | Beam Rectangular Tub.;6063-T6 | Typical | 381 .035 2 .096

_Joint Coordinates and Temperatures
X [it] Y [f] Z

"
mr]

Temp [F] Detach From Diap...
0

Glol
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&
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o =
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~1 |0
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Joint Coordinates and Temperatures {Continued}

N
==

CUO3BAN T

——Teme[f].

_Detach From Diap...

2.653125

2.370833

ol
o o

|77 2370833 |

2.088542

SR 0BBBAR Hi i

1.80625

1180625

1.523958

1523058 |

1.241667

aoatee? T

0.959375

150959375

0.677083

Eoé'oéioégodoéj‘ﬁdcﬁo

0677083

ol ol el bl ol kel lel et |

SloblololobloBbloloblklBlololollo

clocio

Joint Boundary Conditions

Joint L abel X Ikfin] Y {kfin] Z [kfin]

X Rot.[k-fiirad]

Z Rot.[k-fthrad]

Y Rot.[lk-ftfrad]

Reaction _Reaction Reagtion Reaction | _Reaction

Reaction

o] Reaction - 12 Reaction # - Reaction - 71" “Reaction =

‘Reaction |

Reaction =

T2
3

Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Design Parameters

Shape  tengthlff]  Lbyylft]
1 | Post | 35 | .

T Pest AR T
_1__Post _
T Ry
__|__Post
CLACABLES]
_ GABLE |
S CABLE
_CABLE
J|"CABLE |

Lbzz|fl] Kzz Cb___Function

Lateral
Sl iLateral
Lateral
sriilaterak
Lateral
sl Lateral
Lateral
s Lateral
|ateral
HaiilLateral:
lLateral
o) Lateral
Lateral
‘Lateral
Lateral
‘Latéral
Lateral
Lateral
Sai Lateral.
Lateral
] Lateral
Lateral
Lateral’

Lecomp topfft] Lcomp bot[ft] L-torqu... Kyy
Lbyy 1+ 1 .
sapbyy sl R e
Lbyy
wilbyy
Lbyy |
by T
Lbyy |
LbVV S
_Lbyy |
Lbyy
4 Lbyy | e
LbVV e TR B ) Rt SRR B
i Lby | I I E—
e R R e
__Lbyy_ .
Sy
1 tbyy | —
sty e
Lbyy _
by e
__Lbwy | . —
e e R e E

AL LA L ASSR\2017-2-23 safe as required with thicker wall.r3d]
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EE RQSA Job Number  : Stainless Cable & Railing 217-1 Checked By:
i Modet Name : GUARD RAIL SYSTEM WITH CABLES

Company : PSEI

Hot Rolled Steel Design Parameters (Continued)

L.ahel Shape Lengthlft]  Lbyy[ft] Lbzz{ft] |Lcomp fop[ft] Lcomp bot{ft] L-torgu... Kyy Kzz Cb  Function
25 M39 CABLE | 45 | Lbyy _ | |lateral
27 | _Ma1_| GABLE | 45 bw | [ Lateral
OBl MAZ i LECABLE s s e e e iy s sl v L ateral
29 M43 CABLE 45 Lbyy Lateral

Aluminum Design Parameters

Labej Shape  Lengthift] _ Lbyy[ft Lbzz]ft Lcomp topfft] Leomp bot[ft] L-torqu... K Kzz Cb_ Function
{ No Data to Print ...

Basic Load Cases

BLC Description Category X Gra... Y Gra.., Z Grav,.. Joint Point Distrib.. Area{... Surface(Plate/\V...
Distributed load-y at the None -1 2
“Distibuted load-X at the sic |- oo “None - s e o i
Point load applied at the co.. None -1 1
“{Pointload appliedatthe mi.l i INone oo e al sl e e

L oad Combinations

Description Solve PDelta S... BLC Fact..BLC Fa..B..Fa.B..Fa.B. Fa.B..Fa.B. Fa.B.Fa.B.Fa.B.Fa..
Distributed load-y a.. Yes 1

i |Distributed Joad=X 0 Yes |
Point foad applied ...| Yes
“iPoint’load applied 1" Yes |4

B ol
oo

T
R R e e s e L

Load Combination Design

Description  ASIF  CD  ABIF  Service Hot Rolled Cold For... Wood  Concrete Masonry Footings Aluminum Connecti...
Dwbwledl] | [ | | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Distibuted 15| S b N Y es T Y es o Y e Ve T ¥ e i Yes i i Yes i Y e
Point load a. | | Yes | Yes | Yes | Yes . Yes | Yes | Yes | Yes
pointioad @l il Yee i i Yes il Yes vl i Yes i dYas i i Yes i o Yes Y as

sl

Joint Loads and Enforced Displacements (BLC 3 : Point load applied at the corner)

Joint Label E.DM Direction Magnitude[{k k-ft), (in,rad), (k...
(1] N2 | L l z 2

Envelope Joint Reactions

LC  MX[kft] LC MY [k-ft] LC MZ [k-ft]
1 0
SRR
A io0g
1
2

N1 pmax} O : ,
i minl e e

3
1
max 0 2 .
iminloot [T o292
1
2
1
2

S2009

Jmiimeidminl e o fised
| Totals: max 0 1 1 1 .

bl

max 0_1

=
(8]
L
>
51N Y RY TN CH AN

RISA-3D Version 15.0.2 AL LU LWL ASSRY2017-2-23 safe as required with thicker wall.r3d] nge 3
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Envelope Member Section Forces

Member _Sec Axiallk] LC

v Shearfk]

LC =z Shear[k]

LC Torquel...L.C y-y Moment]..

LC z-z Mo...

104

0

538

—
o

M1___ 1 104
Tt D18

o

101

38'

AT

0

098

o

2%
S

42

S

057

Thogs

Sdodoéodoéo
&3 35 o R :

e I3 s (G0 |G N0 63 10 [ [ [ s [ e |3 |2 o |25

m;m4w®AwAMA@AMA@awawA#wéwwéééwA@A@*

096
008
093
005
006
0
006
0
006
0
006
b
006
0
285
016
288
019
291
022
294
025
.298
Sa2gn
032
002
032
002
032
002
032
002
032
002
099
005
102
008
104
011
107
014
11
017
0
0
g
0
0

6@50@06

wém4QAMAMAxm4m#mamQAdh&4§A$wdmw4MA&A#MAMEmﬁw&waﬁN§N¥NQA
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Envelope Member Section Forces (Continued)

LC

LC z Shearfk] LC Torguel.,. LC y-v Moment[...LC z-z Mo...

y Sheark]

Axiallk]

EEmEsmTE R T DL T RS Y ST T e T e

LELQO A
0

"~ oot

e R EEE )

St g

BT\ Y Vs b v

SEO0 g g e D G

C

oot il

min]

Iminl

Max

Sec

4 max
5 |max

B R 11l
1_max
2 max
MR e
3 max 0 :
4 |max

T me T
5_|max|

1 jmaxy : L
2_max

im

1_|max

3_[max _ _
caEiminl S0 s e Qi a2 :

4 max 0 0

5 [max _C

L mm IR | R b B b

1 imax

SUimin
2 max|

4 |max

T W

2 |max

i min
3 max

v

[l Y
—=| @
EE
]

1 max

2

Member

5

M10

4 |max

5 |max
et min

M14

TEE
TR
6

57
59

1

g 70

R
Q4 |
85
HBE ]
67
69

71

73

75

79 1

8o T
81 | M11
83

R 1< 0 —
87 _

77

91

ol
93

G
95

ol

99 |
00|

1M

POy KR

108, 12
i

ool
DD
hraha

105 ,
1 06 B I s et St
107

o
7
o

111

M

113
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_Axiallk]

pe Mem

Envelo

—c

LC zShearlk] LC Torguel.. . LC y-y Momentl. . LC z-z Mo...

- Sheark]

LG

m

minl CEn E R

minf 0 e e
i)
e e

mine 0

Al T R

3 max
MmN
4 |max
”5 max

Sec

A max
R p
2 |max
e
4 |max 7
mm R R A e g
1 imax

5 |max

i)
2 max}
3 imax
mlﬂ T
4 |max
5 max _
1 |max

2_|max 0 |-

4 jmad

omaxy 0 12| |
1 |max

2 max 0
im0
3 |max
4_imax
' 5 max

A max
2 Imax : i
P mint e e
3 tmax
4 |max

Member

Mi5_

M16

17

M19_

115

PRT Y e
1171 ek
119 .

20

121

7

Qoo |dianian
123

1251
1260

] 2 n

428400

129

4300

131

39

REE R
187, 4
1

EVGIE D E

<t L0
0| ¢

133

141

dagl T
143 _ _
PV
P K
149 _
AB0 ]

151

153

155,
450 i
157 )

159

60l i

162 iy

163

1647

1651 13 |m

187 . : : S S
189, 15 m

161
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EEERE A Job Number : Stainless Cable & Railing 217-1 Checked By:
Model Name : GUARD RAIL SYSTEM WITH CABLES

Envelope Member Section Forces (Continued)

Member __Sec Axiallk] LC y Shearfk] L.C 7 Sheat[k] LC Torque[...LC y-y Moment..
171 M32_ 0
i B et Rk i el Qg Tl
1751 g max, 0

n
™

GlololobloolololobiclbioE

=]

18 ” M33 . iu

191] Ms4 [fmai 0

olololblolololdelolelbleoleooolo

Sl ol IR s [ o [ o o | o [l s [ o s o 1 e o |2 R = 123 10 8 o [ R |- o = 5

o605@@0Qo¢o§o&o&o605060@060éododoﬁodo@ododo&o@ododo&ooo

2260 |3 ma} O
DO | R minf 003 ]
227 4 |max 0

RISA-3D Version 15.0.2 L ALAULU L ASSR\2017-2-23 safe as required with thicker wall.r3d] Page 7
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Wood\Works®

SOFNYARE FOR WOQD DESIGN

COMPANY

Feh. 20, 2017 09:05

PROJECT

AF
wood block wwb

Stainless cable & Railing 217-1

Design Check Calculation Sheet
WoodWorks Sizer 10.42

Loads:
Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start
Loadl Dead Point 0.79 ~2565 1bs
Self-weight Dead Full UDL 6.2 plf
Maximum Reactions (Ibs), Bearing Capacities {lbs) and Bearing Lengths (in) :
L T = L
1 b 1
g 1-6.5"
Unfactored:
Dead 5 5
Factored:
Uplift 1278 1278
Total 5 5
Bearing:
Capacity
Beam 1114 1114
Support 1836 1836
Bnal/Des
Beam 0.00 0.C0
Support 0.00 0.00
Load comb #1 #1
Length .50+ 0.50%*
Min reg'd 0.50% 0.50%
Cb 1.00 1.00
Ch min 1.00 1.00
Cb support 1.07 1.07
Fcp sup 625 625

*Minimum bearing length setting used: 1/2" for end supports

Timber-soft, Hem-Fir, No.2, 6x6 (5-1/2"x5-1/2")
Supports: All - Timber-soft Beam, D.Fir-L No.2
Total length: 1'-7.0"; volume = 0.3 cu.ft.; Post and timber;
Lateral support: top= at supports, bottom= at supports;




\lod0

D=dead L=live S=snow W-wind I=impact Lr=roof live Lc=concentrated E=earthquake
All LC's are listed in the Analysis output

Load combinations: ASCE 7-10 / IBC 2012
CALCULATIONS:

Deflection: EI = 83.9e06 1lb-in2

"Iive" deflection = Deflection from all non-dead loads (live, wind, snow..)
Total Deflection = 1.50{Dead Load Deflection} + Live Load Deflection.

WoodWorks® Sizer SOFTWARE FOR WOOD DESIGN

wood block.wwb WoodWorks® Sizer 10.42 Page 2
Analysis vs. Allowable Stress and Deflection using NDS 2012:

Criterion Analysis Value Design Value Unit Analysis/Design

Shear fv = 64 v = 126 psi fv/Fv' = 0.50

Bending (-) fo = 427 Fb' = 517 psi fo/Fo' = 0.83

Live Defl'n negligible

Total Defl'n -0.01 = <L/9%9 0.08 = L/240 in 0.08

Additional Data:

FACTORS : F/E{psi}CD CM Ct CL CF Cfu Cr Cfrt Ci cn LC#
Fv'! 140 .90 1.00 1.00 - - - - 1.00 1.0Cc 1.00 1
Fb'™- 575 0.%0 1.00 1.00 1.000 1.0C0 1.00 1.00 1.00 1.00C - 1
Fep! 405 - 1.00 1.00 - - - - 1.00 1.00 - -
o 1.1 million 1.00 1.00 - - - - 1.00 1.00 - 1

CRITICAL LOAD COMBINATIONS:

Shear : LC #1 = D only, V = 1283, V design = 1283 1lbs
Bending{-}: LC #1 = D only, M = 987 lbs-ft
Deflection: LC #1 = D only (total)

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2012), the
National Design Specification (NDS 2012), and NDS Design Supplement.

2. Please verify that the default deflection limits are appropriate for your application.

3. Sawn lumber bending members shall be laterally supported according to the provisions of NDS Clause 4.4.1.
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EVALUATION SUBJEGCT:

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:

®m 2015, 2012, 2009, and 2006 Infernational Building
Code® (IBC)

m 2015, 2012, 2008, and 2006 Intfernational Residential
Code® (IRC)

B 2013 Abu Dhabi International Building Code (ADIBC)!

The ADIBC Is based on tha 2009 IBC. 2008 IBC code sections referenced
in this report are the same sections in the ADIBC,

Property evaluated:
Structural
2.0 USES

The carbon steel and stainless steel Trubolt+ Wedge
Anchors and */g-inch-diameter (9.5 mm) carbon steel
OVERHEAD Trubolt+ Wedge Anchor are used fo 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 sirength, 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 s inch (9.5 mm), '/ inch (12,7 mm) and
%le-inch (159 mm) and the carbon steel OVERHEAD
fs-inch-diameter (9.5 mm) are used to resist static, wind,
and seismic tension and shear loads in cracked and
uncracked normal-weight or sand-lightweight concrete over
steal deck having a minimum specified compressive
strength, %, 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
dascribed in Section 1901.3 of the 2015 IBC, Section 1909
of the 2012 IBC, and Section 1912 of the 2008 and 2006
IBC. The anchors are alfernatives o cast-in-place anchors
described in Section 1908 of the 2012 IBC, and Section
1911 of the 2009 and 2006 IBC. The anchors may aiso
be used where an engineered design is submitted 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 Truboit+ Wedge Anchor is a torque-
controlled, wedge-type mechanical expansion anchor,
available in *fg-inch (9.5 mm), “fa-inch (12,7 mm), */g-inch
(15.9 mm) and Ye-inch (19.1 mm) diameters. The Trubolt+
Waedge Anchor consists of a high-strength threaded anchor
body, expansion clip, hex nut and washer. The anchor
body Is cold-formed from low carbon stesl materials
conforming to AISI 1015 or AIS 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 I, with
a minimum 0.0002-inch {5 pm) thickness. The expansion
clip is fabricated from low carbon steel materials
conforming to AlS| 1020, The standard hexagonat steel nut
conforms to ANS| B18.2.2-65 and the washer conforms to
ANSI/ASME B18.22.1 1965 (R1981). The Trubolt+ Wedge
anchor body consists of a threaded section throughout the
majority of its length and a wedge section at the far end.
The expansion clip is formed around the anchor, just
above the wedge, The expansion clip consists of a split
cylindrical ring with undercutting grooves at the boftom
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.S. patent nos.
7,744,320 and 7,811,037). The Trubolt+ Wedge anchaor is
illustrated in Figure 1 of this report.

JCC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed 5538

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
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3.2 RED HEAD Stainless Steel
Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge-type mechanical expansion anchor,
available in 'f-inch (12.7 mm) and *fe-inch (15.9 mm)
diameters. The Truboit+ Wedge Anchor consists of a high-
strength threaded anchor body, expansion clip, hex nut
and washer. The anchar 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 316 stainless sieel materials. The
Type 316 stainless steel hexagonal steel nut conforms to
ANSI B18.2.2-65 and the AlISI Type 316 stainless steel
washer conforms to ANSI/ASME B18.22.1 1965 (R1981).
The Trubolt+ Wedge anchor body consists of a threaded
section throughout the majority of its length and a wedge
section at the far end, The expansion clip is formed around
the anchor, just above the wedge. The expansion clip
consists of a 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 dlip. The
Trubolt+ Wedge anchor is lllustrated in Figure 1 of this
report.

3.3 OVERHEAD Trubolt+ Wedge Anchor:

The QVERHEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge-type mechanical expansion anchor,
available in ¥s-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 hody is cold-formed from low carbon
steel materials with the mechanical properties (vield 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 1, with a minimum 0.0002 inch
(5 pm) thickness. The expansion clip is fabricated from low
carbon steel materials. The coupling nut consists of Grade
2 steel with %/s" -16 threads throughout the length of the
nut. The washer complies with ANSI/ASME B18.22.1 1965
(R1981). The OVERHEAD Trubolt+ Wedge anchor body
consists of a threaded section throughout the majority of its
length and a wedge section at the far end. The expansion
clip is formed around the anchor, just ahove 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 wedge 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 Truboit+
Wadge anchor is illustrated in Figure 2 of this report,

Trubolt+ Wedge

3.4 Goncrete:

Normai-weight and lightweight concrete must comply with
Sections 1903 and 1905 of the IBC.

3.5 Steel Deck Panels:

Steel deck panels must comply with ASTM AB53,

SS Grade 40 (minimum), and must have a minimum
0.034-inch (0.864 mm) base-metal thickness (No. 20

gage).
4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

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 he determined in accordance with ACE 318-14
Chapter 17 and this report.

Design strength of anchors in accordance with the 2012
IBC, as well as Saction R301.1.3 of the 2012 IRC, must he
determined in accordance with ACl 318-11 Appendix D
and this report,

Design strength of anchors in accordahce with the 2009
IBC and Section R301.1.3 of the 2009 IRC must be in
accordance with AGl 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 IBC {AC1 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 design of anchors must comply with ACI
318-14 17.3.1 or ACI 318-11 D.4.1, as applicable, except
as required in ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as
applicable. Strength reduction factors, 4, as given in ACI
318-14 17.3.3 or ACI 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 8.2 of ACI 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
ACI 318-11 Appendix C.

The value of f; used in calculations must be limited to
8,000 psi (55.2 MPa), maximum, in accardance with ACI
318-14 17.2.7 or ACI 318-11 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 Stfrength in
Tension, Nsa: The nominal static steel strength of a single
anchor in tension, M., calculated in accordance with ACI
318-14 17.4.1.2 or AClI 318-11 Section D.5.1.2, as
applicable, is given in Tables 3 or b 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, ANcp, Neng? The nominal concrete
breakout strength of a single anchor or a group of anchors
in tension, Ne oF Ny respectively, must be calcuiated 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 calculated in accordance
with ACI 318-14 17422 or AC| 318-11 D522, as
applicable, using the values of hy and ke as given in
Tables 3 or 5 of this report. The nominal concrete breakout
strength in tension in regicns where analysis indicates no
cracking in accordance with ACl 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 ks as given in Tables 3
or 5 of this report,

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete<filled steel 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 ACI 318-11 D.5.2, as applicable, is not required.

4.1.4 Requirements for Stfatic Pullout Strength in
Tension, Npy: The nominal pullout strength of a single
anchor in tension in accordance with ACI 318-14 17.4.3 or
AC] 318-11 D.5.3, as applicable, in crackad and uncracked
concrete, Nyc of Npuner, T@spectively, is given in Tables 3
or 5 of this report. For all design cases, yer = 1.0. In




ESR-2427 | Most Widely Accepted and Trusted

ey
2!-2)‘ = Page 3 of 15

accordance with AC| 318-14 17.4.3.2 or ACI 318-11
D.5.3.2, as applicable, the nominal pullout strength in
tension must be caleulated according to Eg-1.

f .
Npre=Nper ﬁ{)‘ (Ib, psi) (Eq-1}

N

p,f‘csz,Cr 172 (N MPa)

In regions where analysis indicates no cracking in
accordance with ACI 318-14 17.4.3.6 or ACl 318-11
D.5.3.6, as applicable, the nominal pullout strength in
tension must be calculated according to Eg-2:

o

Np,f‘C=Np‘uncr 2500 {Ib, psi) (Eq-2)
f'e

prc Npuncr 17 {N, MPa)

whare valuas for Npor or Np.uner are not provided in Tables 3 .

or 5 of this report, the pullout strength in tension need not
be evaluated.

The nominal puliout 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 ACl 318-14 17.4.3.2 or ACl 318-11
D.5.3.2, as applicable, the nominal pullout strength in
cracked concrete must be caiculated according to Eg-1,
whereby the value of Np geck.or mMust be substituted for Npor
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 ACI 318-14
17.4.3.6 or ACt 318-11 D.5.3.6, as applicable, the nominal
pullout strangth in tension must be caleulated according to
Eq-2, whereby the value of Np deckuner must be substituted
for Mpuner and the value 3,000 psi or 20.7 MPa must be
substituted for 2,500 psi or 17.2 MPa.

415 Requirements for Static Steel in Shear, Vs 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 Vs, derived
by calculation according to ACE 318-14 17.6.1.2 or ACH
318-11 D.6.1.2, as applicable. Strength reduction factors,
¢, corresponding to ductile steei elements may be used
except for the carbon steel YJg-inch-diameter (9.5 mm)
anchors loaded in shear, which have a strength reduction
factor corresponding to brittle steel elements.

The shear strength, Vesdesk, of 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 of this report.

4.1.6 Requirements for Static Concrete Breakout
Strength in Shear, Vi or Vi The nominal static
cancrete breakout strength in shear of a single anchor or a
group of anchors, Ve or Ve, must be calculated in
accordance with ACE 318-14 17.5.2 or ACI 318-11 D.8.2,
as applicable. The basic concrete breakout strength in
shear of a single anchor in cracked concrete, Vy, must be
calculated in accordance with ACI 318-14 17.5.2.2 or AC]
318-11 D.B.2.2, as applicable, using the value of d;, given
in Table 2 of this report, and the value /, given in Tables 4
or 8, must be taken no greater than h.r. in no cases must /e
exceed 8d,.

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, calculation of the
cancrete breakout strength in accordance with ACl 318-14
17.5.2 or ACI 318-11 D.8.2, as applicable, is not required.

41.7 Requirements for Static Concrete Pryout
Strength of Anchor in Shear, Vip or Vg The nominal
static concrete pryout strength in shear of a singie anchor
or groups of anchors, Vg or Vg, must be caloulated in
accordance with ACI 318-14 17.5.3 or ACt 318-11 D.6.3,
as applicable, modified by using the value of k., provided
in Tables 4 and 6 of this report and the value of Ny of Nepg
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 ACI
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 cmn as given in Table 2 of
this report must be used in fieu of ACI 318-14 17.7.1 and
17.7.3 or ACl 318-11 D.8.1 and D.8.3, respectively, as
applicable. Minimum member thicknesses, hun, 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,

419 Requirements for Critical Edge Distance and
Splitting: In applications where ¢ < ¢z 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 AC! 318-11 D.5.2, as applicable, must be further
multiplied by the factor %~ given by Eqg-3:

Wean=¢C / Cac {Eq-3)

whereby the factor Wy need not be taken as less than
1.5het / Cac. Far all other cases ¥, n = 1.0, Values for the
critical edge distance c.. must be taken from Tables 3 or 5
of this report.

41,10 Requirements for Seismic Design:

4.1.10.1 General: For Ioad combinations including
earthquake, the design must be performed according to
ACl 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. Far the 2012 {BC,
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
20089 IBC or Section 1908.1.16 of the 2006 IBC, as
applicable.

The carbon steel 'fo-inch- fg-inch- and 3/4-inch~diameter
(127, 159 and 19.1 mm), stainless steel 'f-inch
(127 mm) and ¥g-inch (159 mm) anchors loaded in
tension and shear, along with the 3fs-inch-diameter
(9.5 mm) anchor loaded in tension only, comply with ACH
318-14 2.3 or ACI 318-11 D.1, as applicable, as ductile
steal 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;, ACI
318-11 D.3.3.4, D.3.3.5, D.3.36, or D.3.3.7;, ACI 318-08
D.3.3.4, D3.3.5, or D338, or ACI 318-05 D.3.34 or
£.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 17.2.3.5.3, AC] 31811 D.3.3.5.3, ACI 318-08
D.3.3.5 or D.3.3.6, or ACI 318-05 D.31.3.6 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 ACI 318-11 D.5.1 and D.5.2, respeclively, 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 ar ACI 318-
11 D.5.3.2, as applicable, the value for nominal puliout
strength tension for seismic loads, Nag or Npdecker, given in
Table 3, 5 or 9 of this repart, must be used in lieu of Np.
The values of Mgy must be adjusted for the concrete
strength in accordance with Eq-4:

f .
Neg e =Neq ﬁ.- {ib, psi) {Eg-4)

f'e
Neq,f‘c =Neq m (N, MF’a)

The value of Npgecker 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 given in Tables 3 ar 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
caleulated according to ACI 318-14 17.5.2 and 17.5.3 or
ACI 318-11 D.6.2 and D.6.3, respectively, as applicable, as
described in Sections 4.1.6 and 4.1.7 of this report. In
accordance with ACl 318-14 17.5.1.2 or ACI 318-11
D.6.1.2, as applicable, the value for nominal steel strength
in shear for seismic loads, Vag, of Veadeo, given in Tables
4, 6 or 9 of this report, must be used in lieu of Vs,

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 ACI 318-11 D.7, as
applicable.

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

0.8\ 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 AC| 318.

For ACI| 318-05 (2006 IBC), A shall be taken as 0.75 for
all lightweight concrete and 0.85 for sand-lightweight
concrete. Linear interpolation shall be permitted if partial
sand replacement Is used. i addition, the pullout strengths
Np,cr. Np.uncr, ad Negg shall be multiplied by the modification
factor, 1, as applicable,

Far anchors installed in the soffit of sand-lightweight
concrete-filed 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):

4,21 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:

Tatowable,asp = ¢Nal @ (Eq-5)
and
Votowable,asp = @Vl @ {Eg-6}

where

Allowable tension load {ibf or kN).
Allowahle shear load (Ibf or KN},

Tatowable,ASD =
Vanowatie, ASD =

N = Lowest design strength of an anchor or
anchor group in tension as determined in
accordance with ACE 318-14 Chapter 17
and 2015 IBC Section 1805.1.8, ACI
318-11  Appendix D, ACI 318-08
Appendix D and 2009 IBC Section
1908.1.9 and ACI 318-05 Appendix D
and 2008 IBC Section 1908.1.16, and
" Section 4.1 of this report, as applicable,

gVh = Lowest design strength of an anchor or
anchor group in shear as determined
in accordance with ACl 318-14 Chapter
17 and 2015 IBC Section 1905.1.8,
ACl 318-11 Appendix D, AC! 318-08
Appendix D and 2009 IBC Section
1808.1.9, ACI 318-05 Appendix B and
2006 IBC Section 19808.1.16, and
Saction 4.1 of this report, as applicable,

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

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

4,22 Interaction of Tensile and Shear Forces: in lieu of
ACH 318-14 17.6.1, 17.6.2 and 17.6.3 or ACI 318 (-11, -08,
-05) B.7.1, D.7.2 and D.7.3, interaction must be calculated
as follows:

Far shear loads V s 0.2 Vamwane, aso, the full allowable
load in tension, Taswante, asn, May be taken,

For tension loads 7 £ 0.2 Tapwabis, asn, the full aliowable
load in shear, Varowabte, Asp, may be taken,

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

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

T T aowatlo, asp + VIVanowable, 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 Truboltr Wedge
Anchors must be installed according to [TW's published
instructions and this report. Holes must be predrilled in
concrete with a compressive strength from 2,500 to
8,500 psl {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 dril! 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. Embedment,
spacing, edge distance, and minimum concrete thickness
must comply with Table 2. The predrilled holes must be
cleaned to remove loose particles, using pressurized air or
a vacuum. For the RED HEAD Truboit+ 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 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 /2 inch (12.7 mm) thread
engagement on the anchor). The anchors must be
hammered into the predriled hole to the reguired
embedment depth in concrete. Where a fixture is installed,
the anchors must be hammered through the fixture into the
predrilled hole to the required embedment depth into the
cancrete. The nut must be tightened against the washer
until the specified torque values listed in Table 2 are
achieved.

For installation in the soffit of sand-lightweight or normal-
weight concrete on steel deck floor and roof assemblies,
the hole diameter in the steel deck must not exceed the
diameter of the hole in the concrete by more than ifg 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 insfallations 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 IBC and
2012 IBG; Section 1704,15 and Table 1704.4 of the 2009
IBC; ar Section 1704.13 of the 2006 [BC, 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, 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
chserved, where applicable.

5.0 CONDITIONS OF USE

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

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

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

5.3 The anchors are limited 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 reguired under ADIBC
Appendix L, Section 5.1.1). The anchors may also be
instafled in cracked and uncracked normal-weight or
sand-lightweight concrete over profile steel deck
having a minimum specified compressive strength, fz,
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 ¢ 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 Anchar 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 raquired by the
statutes of the jurisdicticn in which the project is to be
constructed.

5.9 Since an ICC-ES accepiance 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 Anchors may be installed in regions of concrete
where cracking has occurred or where analysis
indicates cracking may occur {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.

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

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

s 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 zing 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
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,
incliding 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 anchar 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 undertined 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, {TW Brands, or
ITW Buildex) and address; and the evaluation report
number (ESR-2427).
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fully threaded stud

.expansion clip = dog point
washer

FIGURE 1—|TW RED HEAD TRUBOLT+ WEDGE ANCHOR
(Carbon and Stainless Steel)

coupling nut

wedge fully threaded stud

—

expansion ¢fip "‘ﬁ‘J
washer

FIGURE 2—QVERHEAD TRUBOLT+ WEDGE ANCHOR

TABLE 1—LENGTH IDENTIFICATION MARKINGS'

LENGTH D MARKING ON ANCHOR HEAD

{inches) C D E F G H i J K L M N 0

Frem 2% 3 3 4 4}, 5 5', 6 6% 7 7'h 8 8't
Un ta, but not including 3 3'%, 4 A%, 5 5, 6 8' 7 7'h 8 8/, g

For SlI: 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—FTW RED HEAD TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION (CARBON STEEL AND STAINLESS S'!'EE!..)1
NOMINAL ANCHOR DIAMETER {inch)
PARAMETER NOTATION | UNITS Py P

fa iA Is U
Anchor outer diameter dJ[dof inches 0.361 0.5 0.615 0.7482
Nominal carbide bit ] ; 3 1 5 3
diameter | e inches s A Ts 14
E j bed H .
dgfgf}f"’e embedmen et inches 195 2 3V P | Al %,
Minimurm anchor h inches 2 2 3% 3" 4 4
embedment depth nom 2 N 4 N 8
Minienurn hole depth’ ho inches 2', 2%, 4 a' 5 4%
Minimum concrete . 1
member thickness' B inches 4 5 4 6 6 8 6 64 7 8
Critical edge distance’ Cac In. 5 3 6 6 |7 8 7' 6% 12 10
Minimum anchor ) 1 1 3 3
spacingi Smin In. 3, 2, 6 5% 4 54 8 6 8 [
Minimum edge i In a 6 7 5 | 7 7'
distance® mia ’ 2 2 2
;\;llrgmum overall anchor fanchor inches oY, 3%, 4, 44, 8 517,
Installation torgue Tinst ft-lb 30 45 90 110
Minimum diameter of . 1 5 3 7
hole in fastened part dy inches f2 /s fa s

For 8I: 1inch = 25.4 mm, 1 ft-lb = 1.356 N-m.

'Stainless steel anchors are available in '-inch and %s-inch-diameters. The OVERHEAD version is available in a carbon steel Yy-lnch-

diameter.

2For installation of the carbon steel anchors in the soffit of concrete on steel deck floor or roof assembiies, see Figure 7. Anchors in the lower
and in the upper fiute may be instalied with a maximum 1-inch offset in either direction from the center of the flute. In addition, anchors must
have an axial spacing alang the flute equal to the greater of 3h.ror 1.5 times the flute width,

*The notation in brackets is for the 2006 IBC.

o

torgues Ty
{agprox. 310 5 lurps)

Fanchor-

Poam] Bo| M

FIGURE 4—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED)
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h L 9 & o By
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F s PRURE BRI
e b
E7 I
2 -
= i %d
-
.:% = i it =
5
5
*a
»
o
R
o
By
VL%
CE
Y Y dow

torque=Yinst
approx. 310 5 wms)

FIGURE 5—QVERHEAD TRUBOLT+ WEDGE ANCHOR {INSTALLED]),
%5 INCH NOMINAL ANCHOR DIAMETER (d,}

: Vi wrgl 2 |Seksaiess] 3 [Ruedsiieis

1, Select a carbide drill bit with a diameter equal 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 turn from the end of anchaor to protect threads. Drive anchor through
fixture fo be fastened until washer is flush 1o surface of fixture,

4, tExpat;d anchor by tightening nut to the specified setting torque {approx 3-5
iurng).

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'2*

NOMINAL ANCHOR DIAMETER (inch)®

CHARACTERISTIC SYMBOL | UNITS

3 1 5 3

(3 fa fa (N
Anchor category 1,20r3 e 1 1 1 1
g”;;‘é’:;;q“ei‘;f‘;‘;‘;‘{ﬁ Fer n. 1, 2 3, 2, 4Y, 39,
ch:gL‘L‘:;‘; concrete member Pin In. 4 5 4 8 8 8 6 6'4 7 8
Critical edge distance Cac In. 5 3 6 6 7 6 7' &'y 12 10

g
Data for Steel Strengths — Tension

g’z'rz;”;‘t';” specified yield 5, psi 60,000 55,000 55,000 55,000
g’:'r‘;;";:;“ specified ultimate fuo psi 75,000 75,000 75,000 75,000
(Enf:z(:)lve tensile stress area Ason [Ase i 0.056 0.119 0.183 0.266

Steel strength in tension Nea Ibf ( 4,200 ) 8,925 13,725 19,950

Strength reduction factor ¢
for tension, steel faiiure ¢ — 0.75 0.75 0.75 0.75
modes®

Data for Concrete Breakout Strengths in Tension

Effectiveness factor -

uncracked concrete Kanor - 24 24 2 24
Effectiveness factor -
cracked concrete Ker - 17 7 17 17
Madification factor for
cracked and uncracked Yon — 1.0 1.0 1.0 1.0

congrete®

Strength reduction factor ¢
for tension, concrele faiture ¢ -_— 0.85 0.65 0.65 0.85
modes, Condition B*

Data for Pullout Strengths

E‘;}J:g:let't:tFEHch. uncracked MNp,uncr tof See Footnote 7 | See Footnote 7 8,540 5,430 8,900 | See Footnote 7
Sgrl:g;.lettztrength. cracked Nper {bf See Footnote 7 See Footnote 7 See Footnote 7 See Footnote 7
Pultout strength for seismic MNaq Ibf See Footnote 7 See Footnote 7 See 6,715 | See Footnote 7
loads 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 Buncr Ibf fin 100,000 250,000 250,000 250,000
cohcrete

Axial stiffness in service

foad range in cracked ;™ Ibf fin 40,000 20,060 20,000 20,000
concrete

For Sl: 1inch = 25.4 mm, 1 in? = B45.16 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 to be used with the design provisions of ACE 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for
anchars resisling seismic load combinations, the additional requirements of ACI 318-14 17.2.3 or AC| 31811 D.3.3, as applicable, shall apply.
*Instailation must comply with the manufacturers printed installation instructions and details.

*The ¥y, "o, Y-, and *f-inch diameter Trubolt + Wedge Anchors are ductile steel elements under tension foading as defined by AC! 318-14 2.3
ar ACI 318-11 D.1, as applicable.

*All values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the
load comhinations of ACI 318-11 Appendix C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11
D.4.4, For installations where reinforcement that complies with AC1 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements
for Condition A is present, the appropriate ¢ factor must be defermined in accordance with ACI 318-14 17.3.3 ar AC| 318-11 D.4.3, as applicable.
SFor all design cases ¥,y = 1.0. The appropriate effectiveness factor for cracked concrete (k) or uncracked concrete (Kyn.r} must be used.

"The actual diameter for the ¥s-inch diareter anchor Is 0.361 inch, for the %g-inch diameter anchor is 0.6815-inch, and for the *inch diameter
anchor is 0.7482-inch.

" Anchor pullout strength does not control anchor design. Dletermine steel and cancrete capacities only.

*The notation in brackeis is far the 2008 IBC.

*The OVERHEAD version is available in a carbon steel *g-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 {inch)’

modes, Condition B*

CHARACTERISTIC SYMBOL | UNITS 3 7 5 3

1g 1 Ia s
Anchar category 1,20r3 — 1 1 1 1
Minimum effective 5 1 3 1 3
ambedment depth hef In. 1 fa 2 3 1'4 2 1'4 4 1'4 3 /4
Minimum concrete member . 1
thickness A In. 4 5 4 8 §] 8 8 6')y 7 8
Critical edge distance Cac In, 5 3 6 8 7' 3] 7' 6'); 12 10

Data for Steel Strengths — Shear
Minimum spacified yield :
strength fy psi 60,000 55,000 55,000 55,000
Minimum specified uitimate .
strength fita psi 75,000 75,000 75,000 75,000
Effective shear stress area Aeov el in? 0.075 0.142 0.217 05532
(thread) 56,V [Fse, - . . B
Steel strength in shear, .
uncracked or cracked Ve Ibf @ 8,955 14,970
concrete® —
Steel strength in shear -
satemic oads Vg [af 1,545 5,175 8,055 11,775
Strength reduction factor ¢
for shear, steel failure & — 0.60 0.65 0.65 0.85
modes”
Data for Concrete Breakout and Concrefe Pryout Strengths — Shear

Coefficient for pryout
strength Kep o 1.6 1.0 2.0 2.0 2.0
Load-bearing length of . 5 1 a 1 3
anchor le n 1 1'3 2 3 L; 20 4 1'4 3 n’q
Strength reduction factor ¢
far shear, concrete failure @ — 0.70 0.70 0.70 0.70

For 8l: 1 inch = 25.4 mm, 1 in® = 645.16 mm?, 1 Ibf = 4,45 N, 1 pst = 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 AC1 318-11 Appendix D, as applicable;
for anchors resisting seismic load combinations, the additional requirements of ACI 318-14 17.2.3 or AC1 318-11 D.3.3, as applicable, shall

apply.

?Installation must comply with the manufacturers printed instailation instructions and details.
3The Y-, %y~ and l-inch diameter Trubolt + Wedge Anchors are ductile steel elements under shear loading as defined by ACI 318-14 2.3 or
ACI 318-11 D.1. The %" diameter Trubolt + is considered brittle under shear loading.
4All values of g apply to the load combinations of IBC Section 1605.2, AG! 318-14 5.3 or ACI 318-11 Section 9.2, as applicable. If the toad
combinations of AGI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4, For
installations where reinfoercement that complies with AC| 318-14 Chapter 17 or ACI 318-11 Appendix [ requirements for Condition A is
resent, the appropriate ¢ factor must be determined in accordance with ACH 318-14 17.3.3 or AC| 318-11 D.4.3, as applicable.
he actuat diameter for the ¥y diameter anchor is 0.361-inch, for the %" diameter anchor is 0.615-inch, and for the 3, dlameter anchor is

0.7482".

®Steel strength in shear values are based on test results par ACI 355.2, Section 9.4 and must be used for design.

"The notation in hrackets is for the 2006 IBC.

%The OVERHEAD version is available in a carbon stee %-inch-diameter only.
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TABLE 5—ITW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANCHOR
TENSION DESIGN INFORMATION"?

Minimum specife
~ltimate strength

-fiective tensile

- cracked'concrete
ifi for

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

*The '~ and %/s-,inch diamster Trubolt + Wedge Anchors are ductile steel elements as defined by ACI 318-14 2.3 or AC1 318-11 D.1, as
applicable.

Al values of ¢ apply to the foad combinations of IBC Section 1605.2, ACH 318-14 Section 5.3 or ACE 318-11 Seclion 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 ACE 318-11 D.4.4.
For installations where reinforcement that complies 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 determined in accordance with ACH 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable,
SFor all design cases ¥, » = 1.0. The appropriate effectiveness factor for cracked concrete (ky) or uncracked concrete {kuner) must be used.
“The actuat diameter for the Sy-Inch diameter anchar Is 0.615-inch.

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

*The natation in brackets is for the 20086 IBC.
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TABLE 6—ITW RED HEAD STAINLESS STEEL TRUBOL T+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION"**

. NOMINAL AN

For 8l: 1 inch = 25.4 mm, 1 in =.645.16 mm®, 11bf = 4.45 N, 1 psi = 0.006895 MPa, 1 Ibf - .10 fin = 17,500 N/m.

The data in this table is intended to be used with the design provisions of AC1 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable;
for anchors resisting seismic joad combinations, the additional requirements of ACI 318-14 17.2.3 or AC| 318-11 D.3.3, as applicable, shalt
apply.

%|nstaltation must comply with the manufacturers printed installation instructions and details.

The '2- and ¥s-inch diameter Trubolt + Wedge Anchors are ductile steel elements as defined by ACI 318-14 2.3 or ACI 318-11 1.1, as
applicable.

*All values of ¢ apply to the lead combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACH 318-11 Section 9.2, as applicable. if the
lcad combinations of ACI 318-11 Appendix G are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.
For installations where reinforcement that comalies with AC| 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, requirements for
Caondition A is present, the agpropriate ¢ factor must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
5The actual diameter for the /" diameter anchor is 0.615-inch.

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

"T'he notation in brackets is for the 2006 IBC.
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TABLE 7—EXAMPLE iTW RED HEAD GAREBON STEEL TRUBOLT+ WEDGE ANGCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
ALLOWABLE STRESS DESIGN {ASD) VALUES FOR ILLUSTRATIVE PURPQSES" 2345678215

ACHOR NOTATION mucuor;J Erﬁfomenr EFFECTI\II:EE §¥3EDMENT ALLOWABLE TENSION LOAD

{inches), hyom {inches), h.s {Ibs)

% 2 1% 1,090

" 2' 2 1,490

3% al, 2,870

o, 3, 2%, 2,385

4, 4Y, 3,910

Y, 4y 3, 3,825

For 8i: 1 inch = 25.4 mm, 1 |bf = 445 N.
Design assumptions:

*Single anchor with static tension load only.

2Goncrete determined to remain uncracked for the life of the anchorage.

* oad combinations are in accordance with AC] 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable, and no seismic loading.
430 percent dead load and 70 percent live load, controlling load combination 1.20 + 1.6L.

SCaleutation of weighted average for a: 1.2D + 1.8L = 1.2(0.3) + 1.6{0.7) = 1.48,

8, = 2,500 psi {normai-weight concrete).

?Cai = Ca2 > = Cac.

k2 M.

Salues are for Condition B where supplementary reinforcement in accordance with AGE 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, is
not provided.

"The Overhead Trubolt+ Wedge version is avallable in a carban steel *f-inch-diameter only.

llustrative Procedure to Calculate Allowable Stress Design Tension Value:

RED HEAD Carbon Steel Truboit+ Weadge Anchor '/, inch diameter using an effective embedment of 3Y, inches, assuming the given
conditions in Table 3, in accordance with ACI 318-14 Chapter 17, ACI 318-11 Appendix D and this report.

PROCEDURE CALCULATION
Step 1 Calculate steel strength of a single anchor in tension #Nsa = ¢ Nes
per AC| 318-14 17.4.1.2, AC! 318-11 D 5.1.2, Tahle 3 of this report =(.758,925

=6,694 Ibs steel strength

Step 2 Calculate concrete breakout strength of a single anchor in Ny = Komer * Ag * \/ﬁ * hefl's
tension per ACE 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

#Noy =8 ANc/AnCo Wea N WeN Wopn No
= (.65%(95/95)/1.0%1.0*1.0*7,031

=(0.65*7,031
= 4,570 Ibs concrete breakout
strength
Step 3 Calcutate pullout strength in tension WMNoo = ¢ N uner o p (o act/2,500)"
per ACI 318-14 17.4.3.2, AC1 318-11 D 5.3.2, Table 3 of this report = 0.65%6,540%1.0*1.0%°

= 4,251 Ihs pullout strength

Step 4 Determine contralfing resistance strength in tension = 4,251 |bs controlling resistance
per ACI 318-14 17.3.1.1, ACI 318-11 D 4.1.1

Step 5 Calculate allowable stress design conversion factor for loading a =12D+1.6L
condition per AC1 318-14 Section 5.3, AC| 318-11 Section 9.2 =1.2(0.3) + 1.6(0.7)
=1.48
Step 6 Calculate allowable stress design value per Tatowvessp = ¢ Nnsa
Section 4.2 of this report =4.251/1.48

= 2,870 |bs aliowable 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 SOFFIT OF CONCRETE FILL
ON METAL DECK FLOOR AND ROQF ASSEMBLIES™

NOMINAL ANCHOR DIAMETER (inch)

fastened part

PARAMETER SYMBOL | UNITS 3 P 3

Ia 1 1a
Anchor outer diameter did,)? inches 0.361 a.b 0615
Nominai carpide bit diameter i inches s A s
Location of Installation - - upper and lower flute anté]p%?;er lmeer lower fiute

ue

Minimum effective embedment depth Per Inches 1% 2 3' 2, 4,
Anchor embedment depth Pnorm inches 2 2" 3%, 3" 42
Minimum hole depth o Inches 2, 2%, 4 3, 5
Minimum overalt anchor length Yanchar inches 21 3, 41, 44y 6
Instaltation torque Thast ft-lh 30 45 a0
Minimum diametar of hole in i inches 1, 5y s

Far SI: 1 inch = 25.4 mm, 1 ft-lb = 1.356 N-m.

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

anchars must have an axial spacing along the flute equal to the greater of 3heror 1.5 times the fiute width.

*The notation In brackets is for the 20608 1BG.
3The Overhead Trubolt+ Wedge version is available in a carbon steel 3sinch-diameter antly.

TABLE 9—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANGHOR 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)

shear, Condition B

CHARACTERISTIC SYMBOL | UNITS 3 1 3
la f2 1a

upper fower
Location of Installation - - upper and fower flute | and lower flut lower fiute

fiute ule
Minimum effective embedment depth her inches 1%, 2 3, 21, 47,
Characteristic pullout strength, 1
uncracked concrete over metal deck | ook wrer tot 2,170 2515 5,285 3,365 6,005
Characteristic pullout strength, 1
cracked concrete over metal deck N, dect,or Iof 1,850 1,780 4,025 2,405 5025
Characteristic shear strength, 1 3
concrete over metal deck Visa, dock [bf 1,640 2,200 3,790 2,890 8,560
Redugtion factor for pulfout strength .
in tension, Condition B 4 0.65 0.85 0.65
Reduction factor for steel strength in P _ 0.60 0.65 0.65

For Sl: 1 inch = 25.4 mm, 1 [bf =4.45 N.

"Walues for N gecx and Vs aecr apply to sand-lightweight concrete having a minimum concrete compressive strength, £, of 3,000 psi [minimum
of 24 MPa is requiredunder ADIBC Appendix L, Section 5.1.1].
ZAll values of ¢ apply to the load combinations of IBC Section 1605.2, ACE 318-14 Section 5.3 or AC! 318-11 Section 9.2, If the load
combinations of ACI 318-11 Appendix C are used, the appropriate value of #must be determinad in accordance with ACl 318-11 D.4.4. For
installations where reinforcement that complies with ACE 318-14 Chapter 17 or AC| 318-11 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 AC| 318-11 D.4.3, as appliicable.
3For selstmic applications according to Section 4.10.3 of this report multiply the value of Ve, gecby 0.84.
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Nominal Anchor Diameter = 3/8”

Sund-Lightweight or
I — Hoom = 2° Normal Weight Congrete
tom =, - .
Min. 1" Typ. l upper iule lower flute {Min. f't:?{,ﬂﬂﬂ PSi)

Min. 1-14"

ow 3" Min. 0.034"
Mox ]'Tf_ ! | Thickness Metal Deck
3 - ) 1
Lower e {01121 T ! L._— Min. 12" Typ, —1
Min. 414" per ﬂme ; ‘
hf in. 4-Y5 2 —! E-n——Max.l" Offset, Typ.
[ I
Nominal Anchor Diameter = 1/2”
Sand-Lightweight or
. hoon= 25" Moom = 212" or Normal Weight Concrete
Min. 1" Ty l [__BEE'ETLQU;B | 35 o e 0 Pe=3a00psi
Min. 1-147
o3 1 Pl MR S Min.0.034"
- Max 17 . Thickness Metal Deck
. L I
Lower ?!ut’? Offet, Ty i |e—— Min. 12" Typ, —en-!
Hin. 4-%7 Upper Flute i ;
hﬁn 4- /2" — I~-—N§ax. 1" Offset, Typ.
[
Nominal Anchor Diameter = 5/8"
* Sand-Lightweight or
o =3+1/4” or  Normel Weight Conarete

Hin. 1" Typ. l ‘_

" M' N f’ #3 GOG i
A e fe W T3P

Lower Flute
Min. 414"

Upper Flute
Min. 4- /;:

« & Min. 0.034"
Thickness Metol Deck

fe——— Min. 12" Typ. —_—
;

e Mk, 17 OFfset, Typ.

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 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 indicate that [TW Red Head Trubolt+ Wedge Anchors and
OVERHEAD Trubolt+ Wedge 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:

® 2014 and 2010 Florida Building Gode—Building

m 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
Concrete, 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 International Building Cods® provisions noted 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+ Wedge Anchors and OVERHEAD Trubalt+ Wedge Anchors for Cracked and
Uncracked Concrete for compliance with the High-Velocity Hurricane Zone pravisions 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
quality-assurance entity approved by the Florida Building Commission for the type of inspections heing 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,

ICC-ES Evaluation Reports are nol o be consirued as representing aesthetics or any other attvibutes not specifically nddressed, nor ave they to be consirued
as an endorsement of the subject of the report or a reconumendation for iis use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as
to any finding or other maiter in this report, ar as fo any product covered by the report.

Copyright @ 2018 IGC Evaluation Service, LLC. All rights reserved. Page 1 of 1
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Table 12.2A Lag Screw Reference Withdrawal Design Values, W

Tabalated withdrawal design values (W) ave in pounds per inch of thread penetration into side grain of weod member.
Length of thread penetration in main membrer shall not inciude the Iength of the tapered tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, D
G 1/4" 5/16" 3/8" 7/16" 12" S5/8" 374" 7/8" 17 1-1/8" | 1-1/4"
0.73 397 469 538 604 663 789 905 1016 1123 1226 1327

aby aied mthdnm; sign v:iues W for Eag ScTeW connections shn 1 he muitiplied by all appkcable admstment Tactors (30 Table li..'i.ﬁ).
2. Specific gravity, G, shall be detenmined in accordance with Tabie 12.3.3A

SYINALSYA 3dAL-T13M0A
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear
{two member) Connectionst>*4
for sawn umber or SCL with ASTM AB53, Grade 33 steel side plate (for ts1/47) or
ASTMA 36 stesl side plateffor £=1/4" J
{tubulated Iateral design values are calculated based onan essumed lengih of lag
surew penetration, p, into the main member equal to 80}
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1. Tabalsted Iateral desizn valnes, Z, shalf b mﬂlﬁpi@d gl a;xpfzcabha adjustuiant fuctors {ze2 Table 11.3.1}

2. Tabulared iatera) desizn valuss, Z, are for “reduced body diamster” g soiews {see Appendix Tabls L1y insirted in side prain with soesw axis perpendicalar to
wood Fbers; screw pevetmative, p, into the main tiember squal bo S0, dowsl bearing srangths; F, . of 61,850 psi for ASTM A853, Grade 33 steal and 97,000 pat
fo7 ASTM-A36 sieed and screw verding yield mmgths,}?‘w of M0.500 paf for B = 14°, 60,000 pst for D = 516", amd 45,000 psi for D 23"

3. Where the lag screw pensiration, 3,15 , Tess than 811 tut not jews than 4D, abulated hmml design values, Z, shall be mﬂnplzeﬁhypsﬁ[} or iateral design values
s‘nnﬂbecslmlmd usipg fkas gwmmmm‘ 12.3 for the rednced penematiin.

2 ferigth of 1A screw pemetration, p. wat including the Jengds of the tapered #ip, E (see Appencdic ‘Ihb:e 12, nflize lag screw into the main member shail not b
less tham 403, 8e212.14.5 for minimum Jenpth of penetration, p.,.





