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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)

2- Software:
a. RISA 3D Version 15.0.0
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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GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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Hot Rolled Steel Properties

Label

E [ksi] G [k
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Therm {(\..

Density[k/ft"3]

Yield[ksil

R Fulksi] R
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Aluminum Properties
E [ksi]

Label

G [ksi

Nu__Therm...

Table B.4

kt Ftufksi] Fiy[ksi] Fecylksif

3003-H14 |10

10013787.5

33 1 1.3

Tabie B.4-1

16

1
-2 | 6061-T6 {10

10037875 .2

37| Table BA2 |-

BT

6063-16 |10
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Table B.4-2
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| Table B4
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Table B 4-1

20
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73 | Table B4 |

Hot Rolled Steel Section Sets

Label

Shape

Type

Design List

Material

Design ..

. A [inZ]

lyy {ind]_lzz [indl _J [in4}

CABLE

1/8 rod

None
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“RECT.

A36 Gr. 36
131688

_Tvmcal

888l

5265261787

Aluminum Section Sets

Label

Shape

Type

Design List

Design Ru..

Afin2]

lyy [ind] lzz{ind]___ Jfind]

POST-1

2.375x2.375x.10

0| Column

A-N Wide Flange| §0683-T6

Typical | .91

L TOP.RAIL: -

3.15%1.575x0.07

78" Beam |

‘[Réctangular Tub

16063-T6 |

Typical |-

71 3 e X ke i

BOTTOM RAIL

.736x2.125x.07

Beam

Rectangular Tub.,

-6063-T6

Typical [ .381

Joint Coordinates and Temperatures
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e}
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Joint Coordinates and Temperatures (Continued}

2938417 [
2 653125‘=

52058 |
| 523058 T
1241667

Joint Boundary Conditions

Joint Label X [kfin] Y [i/in] Z [kfin] X Rotik-ftfrad] Y Rotik-ftfrad} 7 Rot.[k-ftrad]

1 N1 _ Reaction Reaction | Reaction Reaction | Reaction | Reaction
SRAaEEEINGT s Reaction Reaction .| Reaction | Reaction | "'Reaction ' |- Reaction =
3 N5 Reaction Reaction Reaction Reaction Reaction Reaction

Hot Rolled Steel Design Parameters

Shape __ Lengthfft}  Ebyyift] Lbzzfft] __Lcomp top[ft] Lcomp botfft] L-torqu... Kyy Kzz Cb __ Function
Pos . Lateral
1 Post B i e Eiar
Post
- Post

i Lateral
Lateral
Lateral

|- Laterat
Latgral
T Tateral

Lateral
# Lateral
Lateral
~|-Lateral
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Hot Rolled Steel Design Parameters (Continued)

Label Shape Lengthfft]  Lbyyfft] Lbzz[ftl  Lcomp top{ff] Lcomp bet]ff] L-torqu... Kyy Kzz Cb __Function
25| M39 | CABLE | 5 _ __Lbyy . Lateral
26| M40 [ CABLE | 5 E = Lbyy e B Tateral
270 | M41 | CABLE | 5 Lovy | Lateral
28 | M42 |'CABLE | -5 - Ty e | Lateral
29 M43 CABLE Lbyy Lateral

Aluminum Design Parameters

Label Shape Length[ff]  Lbyy[f] Lbzz[ft] Lcomp toplft] Lcomp bot[ft] L-torqu... Kyy Kzz Cb __Function
E No Data to Print ...

Basic Load Cases
BLC Description Category X GravityY GravityZ Gravity _Joint Point Distribu.. Area(M... Surface...

Distributed |oad-y at the top of None _ 1 2

“None

_None

-2 |Distributed load-X at the side o] -
3 [Point load applied at the corner

L oad Combinations

Description Solve PDelta8... BLC Fact..BLC Fa..B..Fa..B. Fa B . Fa.B.Fa. B.Fa.B.Fa.B.Fa.B..Fa.
Distributed ioad-y a.| Yes 1
. |Distribited load-X 1 Yes g
Point load applied ...| Yes

" [Pointioad applied .| Yes | Y.

Load Combination Desiqgn

Description _ ASIF CD ABIF__ Service Hot Rolled Cold For... Wood _ Concrete Masonry Foolings  Aluminiém Connecti...
Distributed 1... _Yes Yes | Yes Yes

1 _Yes | Yes
S Yes ol Yes:

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

Joint Label L.D.M Direction Magnitude[(k,k-ft). (inrad), (kK*s"2/ft...
C1 ] N2 [ L | Z I 2

_Envelope Joint Reactions

X k] Zikj  LC
001 [
g

MX [k-ft] LC MY [k-ft}

LC MZ [k-ff]

Inq I
:NO

N
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Envelope Member Section Forces
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Envelope Member Section Forces (Continued)
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Envelope Member Section Forces (Continued)
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Envelope Member Section Forces (Continued)
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_Envelope Member Section Forces (Continued)
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Envelope Member Section Deflections
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Envelope Member Section Deflections (Continued)
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Envelope Member Section Deflections (Continued)
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Envelope Member Section Deflections (Continued)

Member S..

x [in}

LC ylin]

LG zlin]

L.

x Rot..

L..(n} Efy Ratio

(n} Liz Ratio

240

7.63...

NC

4-M19 1

oifaibos

0:

NG

105.351

157

7.36..
0

710533 |-

88.889

8.43...
0.

1 88.865"

9.49...

89.626

0 g :..f

189.531 [

1.05...

NC

0

i '; N c

2

1

2

1
£ 2 _1.00°
BB 0

2

1

2

2

NC

1.50...
e

318.994

cooooocococoooke

141
pRirs 0 :

316253 |

550,985

132..

177.736

NC

0

176994

1784938

123...

315.643

1309.533

1088591 . &

NC

8506156 |

= il s o o

1 M34 (1

319.562

3162007

T 3632605

178.041

NC

SRR EI B EE BB EE EEEE e EEEE RS HE B B B EEE R EE eI P B R EIEIEIEIE

P B v

0750482

N o o o o oo 1o I [ o [ o o |2 o s o 23 o [t o s v [ o |5 [ o | s o L o s o s v o s I s o [ o s po |

Y SCHIN C NG SIS CINY XY AN
: —
jie]
Oy

o S o 1o [ S [ R e o e o [ R o o s o s e (S o (SR R = R S S BN S S S S R[S RS [ [ [ 6 [ oo (Koo [ e

0
1.03...

R T R 1o [ 10 [ R0 [ o 1 = 1o - o [ S [ [ o o s o R o [ o [ R i S (= o S BN B SRR E R E R RN SR = S [

315.888

RISA-3D Version 15.0.0

N S

NC

SN s
1

LU A AS SPACING GUARD RAIL WITH CABLES-2x2x3 post.r3dPage 12




Company . PSEI \() \% Dec 5, 2016
Designer . AF 441 PM

IIIRI " Job Number : Stainless Cabie & Railing 216-2 Checked By;
Model Name : GUARD RAIL SYSTEM WITH CABLES

Envelope Member Section Deflections (Continued)}

ber S.. xlinl LC vrln] LC Z {in] L..x_'th L.. (n} Liv Rato ___LC (n) Liz Ratlo __

mEo0d] 1 E o o]
. 0‘ _
=003}
.0
Fo03]”
. 0
003
4 0 | 2 I 1.14
L 0
1003
- 0 | 1. B
. 0
L0020
L0
=ppois
0
=002
-0
002]
+4-.002]"
-0
Foo[™
- 0
4001 50
0 1
BERIE
SRR 4 WO/ je )l
1 0
FogiTr

T

e
3180.079°

231] M3s |1

12| 318.669 |
[[316244 7
121 178.019
77796

241| M39 |

RO [ o T o [ 1o [ RO T TR e 0 [t 1 oo [P0 [ P [ R0 [ R [ o [ o [

siolololslololo

ZN,NnmﬁN%N_N%N%Mﬁm”MJM%M#M%NﬁNQNﬁMﬁM%N%N%M%M

261 M4l 1

AT N
Fiate a2l
177.875
o0 lazrrsr
-[2] 315.997 |

IEEEEEEEEEEEEEE EEEEEE e B RE IR EE E eI E R R

271 M42 [1

m
|
cimal
m
sk
m.
S

'316688 _
316,107

RISA-3D Version 15.0.0 {\ AL UL S SPACING GUARD RAIL WITH CABLES-2x2x3 post. r3d}Page 13

ﬁé#w%wﬂquﬁAim womul b

0
0
0
0
0
0
40
)
0
0
Q
0
0
0

%Nﬁm¥m$m NESNE




Company : PSEI \6 \ C\ Bec 5, 2016
Designer : AF 4:41 PM

III RI ' Job Number : Stainless Cable & Railing 216-2 Checked By:
Model Name : GUARD RAIL SYSTEM WITH CABLES

Envelope Member Section Deflections {(Continued)

Member S.. xfinl_LC ylinf LC =zfin] L.xRoet.L..(n) LYy Ratio LC (n} Liz Ratio LC
2 |-337 .01 [2[292..12| 177.
A8 8 08

TriEgeiliy o
2
1
2
1

316.021 |
1315862 4
NG|
NC R it

261...

006 2.30...
] 0
Bl

.001
e
1.002
HEpE
002
0
SR

06
9.62...
0
8.68...

316233 |
316072 2

7.75...
L0
5.82...

NG _
NG

SEIEREIRIEEIEIEEIEIEEIEE

Sooobolooooocollelo
EEIY) [ Y i N e e e el e o] (SR )
B Y M Yl Y MG Y B Y B Y B e

0000 G000 ONININIAI0IGIO

Envelope AA ADM1-10: ASD - Building Aluminum Code Checks

Member _ Shape Code C..Loc[ff] LC Shear... Locfft] Bir LG Prc/O... Pnt/Om.. Mny/O... Mnz/O... Vny/O... Vnz/Q... Cb Eqn
i No Data to Print ...

RISA-3D Version 15.0.0 Lo L LA AE SPACING GUARD RAIL WITH CABLES-2x2x3 post.r3diPage 14




Precision
. Structural
Engineering, Inc.

BASE PLATE & ANCHORAGE DESIGN:

Pages 2,000 - 2,999

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




Precision Steuctural Engineering, Inc. Medford Office
250 Main Street, Suite A - Klamath Falls, OR 97601t
Tel (541) B5S0-68300 » FAX (541) 850-6233 Tel (541) 858-8500

www.structurei.com = Email; info@structure1.com

SHEET 0 o OF

836 Mason Way {off Sage Road) « Medford, OR 97501

PROJECT NO. .
PROJECT NAME DESIGNED BY &:\g;: DATE
SUBJECT CHECKED BY. DATE
f;)m_/ f o é D o ‘“‘“““‘“
vaS 7 P‘“
T o N ﬂ N
P
- JJf’-N
£ - agis \ T e
« y~ =N L AT
“ “ =
vg: ém::m%m = 7/ P "
= | *BZ L{’y‘
/‘ v
ﬁ/ S29 1o (pac
| : N
Ej: b2 KSi (3 o)
S 0515 = //(1%43"” looo S (c:;kﬂ
- T*bxysele |

(/(/gé E Z%\\}% ‘if\\?é O’%Cf;\ /

16}5»843




Medford Office

Precision Structurat Engineering, Inc.
836 Mason Way {off Sage Road) « Medford, OR 97501

250 Main Street, Suite A « Klamath Falls, OR 97601

Tel (541) 850-8300 « FAX (541) 850-6233 Tel (541) 858-8500
www.structure1.com » Email: info@structurei.com
i
PROJECT NO. SHEET 20\ _ OF
(AN “
PROJECT NAME DESIGNED BY § DATE
SUBJECT CHECKED BY, DATE

Vil

(L Le T T i Ked //@E’J{:E/ m«uéa?% W@.-C%/Q/

i

/%/‘;C oy O H@x\j\\,«\ 293/9(?@/ obe & /f;/(? R TR =
4,

. 1
\ . C{{)‘J\Qf’(’i’/ \
- o Ty

22 5ee p5) =dge
“* -

o s

A\ ‘

z ’”

L A

g
o o g

ra

& 0.5 -

b ve g
4 A ) :;

Fdge ditartn = 2 250 A
v oo Coaen Cris. e a o\)\;v- SW@ﬂ \ﬁ\ <

/\/Cb - Eﬂ C_g / / QNCQM) g}jfaf ! N‘% / N¢579 4 N/V‘b

/:}W(:

3 2 (C/ﬁf 7 Ei’f{" /5LL¢?L)()5 }“%ﬁ * L /62)

(2-2543 0 #)5¥b ) (2815% 4+ 3) = 169 3Hin

b

Are, - 7;//” (LRI T




Precision Structural Enginsering, Inc. Medford Office

250 Main Street, Suite A - Klamath Falls, OR 97601 836 Mason Way (off Sage Road) + Medford, OR 97501
Tel (541) BS0-6300 « FAX (541) 850-6233 Tel {541} 858-8500

www,structure1.com = Email: info@structured.com
PROJECT NO. SHEET 200 L OF
PROJECT NAME DESIGNED BY ‘\ﬂ‘% DATE
SUBJECTY CHECKED BY DATE

fi
Uy

o 5%y [))

Ty = on (L éf

/\/b e 24[ )c’Q ﬁic;y“/ N \/:,\:%j‘;}:

. -5
- 2Uxl V500 ( b = 9{09 /b

ﬁ;s;.«s

b5 i
2 2 o
P ba\)cf < 79[1 ;

‘{: »;'@M b‘iﬁ_ ‘3;\“{‘(?;\%\{
ESE. 17 Yake B

y

Vo Vo :
/{\/C %; C ¥ L{ Dpo = 5 Waea L 2 O\XV% O\éjg@%&\f\fz
o
%)Mow&i@ %@ \'9\/\&?\0\/& k\\ﬁ@gﬂéﬁ = O 65%@ @‘J\OO )
(Ts )

b= 3}@,52 RS

C\\’\?C/\{\ %\J\W S\}T‘(\gwf \Wh M)NDN@/%A“ \QY@JQ){\“QV}V
3

SW@/ '?"\( \fou \W %Vﬁ@ Ehee

<

lea N ?»M “J*z};i(g e G 3

\]CIO: I-Q(/c, //:)(‘{) C@dﬁ ,\/(;26/ \!'% /\f\lb)




Precision Steuctural Engineering, Inc. Medford Office

250 Main Street, Suite A - Kiamath Falls, OR 97601 836 Mason Way {off Sage Road) + Medford, OR 97501
Tel (541) B50-6300 » FAX (541) 850-6233 Tel {541) 858-8500

www.structure1.com « Email: info@structure1.com
PROJECT NO. SHEETZmal, OF A
PROJECT NAME DESIGNED BY QXK DATE
SUBJECT CHECKED BY. DATE

(e#1S ¥ 3 #3(1.59 3 ) = Glowt

f\'\EQO Z,L ~ C&, = /?L-ufj'@;f; S )—(”0-5 W\l‘
- -9 Crnaclce 4 C D, LA i‘i; |
@:{/ b 7 ( Aited Uy )
s ieihe - (;.@‘(‘W;;W L
@L; ¢ { 5 LTL ) - I 6

_&5

Nb (?(wm 1/;,9 )/\)@ WQ Cay
(el /%‘;{]MH (2500 4 5

- /(—#5/3 o
\\(C» - 51{0 %7-3 ;(7«,&}%;/70 6%/41«(773 et ¢\ G \\Q

L 2 H 2

LoD

: p
5’}%5’ > \S\z\f e bX“r”\””? z&fmm VR
£5R. 2w
Teble .U




Precision Strectural Engineering, Inc. Medford Office

250 Main Street, Suite A « Klamath Falis, OR 97601 836 Mason Way (off Sage Road) + Medford, OR 97501
Tel {(541) 850-6300 + FAX (541) 850-6233 Tel (541) 858-8500

www.structure1.com « Email: info@structure1.com
PROJECT NO. SHEET 200\ OF
PROJECT NAME DESIGNED BY ﬁ: DATE
SUBJECT CHECKED BY. DATE

Pllwalle Shean 53“@\/\3\8\ - ¢ Ny )6
, b o
PN 1§ 0T wevo g = F28.3 b

£
LS%“ o A&l - §$M?@" 1+ o
LT DA - 75 . - & />

Npphed TEnbiow

Sl DA e TEwn 5\"‘\3“‘\

;o CWPE B
frpplicsl Tanior - 90 x5 ¥ AL - Jooo il
257
s
TendSorn lad - Efkiiw - 0 B9 >D—
St @

°, 7 \/’J«Q # Vua < V. ( S\emae "\%‘fﬁim\

& M

& N B Un e a f?}%‘;ibw#)

2% 0839k 0. 2% LIy <l (8K

A Se E L - w;:{% (?3 K head T Tov oy= LT
A s . e
S /m/ g Z/ Evrdoca { 2?{ S @/Jﬁfi ClLf 5/! &f‘\?i::w

ch #12,509 f&zj




DIVISION: 03 00 00—CONCRETE
SECTION: 03 16 00—CONCRETE ANCHORS
DIVISION: 05 00 00—METALS
SECTION: 05 05 19—POST-INSTALLED CONCRETE ANCHORS

REPORT HOLDER:

ITW RED HEAD -

700 HIGH GROVE BOULEVARD
GLENDALE HEIGHTS, ILLINOIS 60139 - -

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

Look for the trusted marks of Conformity!

- AN
“2014 Recipient of Prestigious Western States Seismic Policy Council ERR

{WSSPC) Award in Excellence” A Subsidiary of !c"u‘égfc!fg;’:?féﬁ'

ICC-ES Evaluation Reports are not to be consirued as representing aesthetics or any other attributes not
specifically addressed, nor are they to be construed as an endorsement of the subject of the report or a
reconmendation for its use. There is no warranty by I1CC Evaluation Service, LLC, express or implied, as

to any finding or other matter in this report, or as to any product covered by the report. PO CERTIACATIN

Copyright © 2016 ICC Evaluation Service, LLC. All rights reserved.
p




Ricc
EVALUATION

BERVIGE

(?U.QD N

Most Widely Accepted and Trusted

ICC-ES Evaluation Report

ESR-2427

Reissued November 2016
This report is subject ta renewal November 2017.

www.icc-es.ora | (800) 423-6587 | {562) 699-0543

A Subsidiary of the International Code Council®

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

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

REPORT HOLDER:

ITW RED HEAD

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

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

ADDITIONAL LISTEE:

ITW BRANDS

855 NATIONAL PARKWAY, SUITE 95500
SCHAUMBURG, ILLINOIS 60173

(877) 489-2726

www.itwhrands.com

EVALUATION SUBJECT:

ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE
ANGCHORS, 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 20158, 2012, 2009, and 2006 international Building
Code® (IBC)

u 2015 2012, 2009, and 2006 International Residential
Code® (IRC}

B 2013 Abu Dhabi International Building Code (ADIBC)!

e ADIBC is based an the 2008 [BC, 2008 (BC code sections referenced
in this report are the same sections in the ADIBG.

Property evaluated:
Structural
2.0 USES

The carbon steel and stainless stes! Trubolt+ Wedge
Anchors and Yfs-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, fe 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 steal Trubolt+ Wedge Anchors with
dlameters of s inch (8.5 mm), '/, inch (12.7 mm) and
fa—lnch {159 mm) and the carbon steel OVERHEAD
3s-inch-diameter (9.5 mm) are used fo resist static, wind,
and seismic tension and shear loads in cracked and
dncracked normal-weight or sand-lightweight concrete over
steel deck having a minimum specified compressive
strength, fe, 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 1809
of the 2012 IBC, and Section 1912 of the 2009 and 2008
IBC. The anchors are alternatives 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 submitted in
accordance with Section R301.1.3 of the IRC,

3.0 DESCRIPTION
3.1 RED HEAD Carbon Steel Truboit+ Wedge Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge-type mechanical expansion anchor,
available in 3lg-|nch (9.5 mm), 'fz-inch (12.7 mm), 5J-inch
{15.9 mm) and ¥4-inch (19.1 mm) diameters. The Trubolt+
Woedge Anchor consists of a high-strength threaded anchor
boady, expansion clip, hex nut and washer. The anchor
body is cold-formed from fow carbon steel 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 {ll, with
a minimum 0.0002-inch (5 pm) thickness. The expansion
clip is fabricatad from low carbon steel materials
conforming to AISI 1020. The standard hexagonal steel nut
conforms to ANSI| B18.2.2-65 and the washer conforms to
ANSIASME B18.22.1 1965 (R1981). The Trubolt+ Wedge
anchor body consists of a threaded section throughout the
majority of its 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 info the walls of the
concrete hole as the wedge portion of the stud Is forced
upward against the interlor of the clip (U.S. patent nos.
7,744,320 and 7,811,037). The Trubolt+ Wedge anchor is
illustrated in Figure 1 of this report.

ICC-ES Evaluation Reports ave not to be construed as representing aesthetics or any other attributes not specifically addressed, ner ave they to be construed  §
F
;

as an endorsement of the subject of the repert or a recommendation for its use. There is no warranty by JCC Fvaluation Service, LLC, express or implied, as
1o any finding or other matter n this repori, or as to any product covered by the report.

Copyright @ 2016 ICC Evaluation Service, LLC. Al rights reserved.
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3.2 RED HEAD Stainless Steel Trubolit+ Wedge
Anchor:

The RED HEAD Trubolt+ Wedge Anchor is a torque-
controlled, wedge-type mechanical expansion anchor,
avallable in 'f-inch (12.7 mm) and %f-inch (15.9 mm)
diameters. The Truboit+ Wedge Anchor consists of a high-
strength threaded anchor body, expansion clip, hex nut
and washer. The anchor body is cold-formed from AISI
Type 316 stainless steel materials with mechanical
properties {yield and uitimate strengths) as described in
Tables 5 and 6 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 AIS] Type 316 stainless steel
washer conforms to ANSI/ASME B18.22.1 1985 (R1981).
The Trubolt+ Wedge anchor body consists of a threaded
section throughout the majority of its length and a wedge
section at the far end, The expansion clip is formed around
the anchor, just above the wedge. The expansion clip
consists of a spiit cylindrical ring with undercutting grooves
at the bottom end. During torquing of the anchor, the
grooves in the expansion clip are designed to cut into the
walls of the concrete hole as the wedge portion of the stud
is forced upward against the interior of the clip. The
Trubolt+ Wedge anchor is Hlustrated in Figure 1 of this
report.

3.3 OVERHEAD Trubolt+ Wedge Anchor:

The OVERHEAD Trubocit+ 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 body is cold-formed from low carbon
steel materials with the mechanical propetties (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 Iil, 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 */g" -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 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 into 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+
Wedge anchor is illustrated in Figure 2 of this report.

3.4 Concrete:

Normal-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 ASS3,
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 anchars complying with
the 2015 IBC, as well as Section R301.1.3 of the 2015 IRC

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

Design strength of anchors in accordance with the 2012
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 ACI 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 [RC must be in
accordance with AC| 318-05 Appendix D and this report.

Design parameters are based on the 2015 IBC (ACI 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 AC|
318-14 17.3.1 or ACl 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, ¢, 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 9.2 of ACl 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 calculations must be limited to
8,000 psi (55.2 MPa), maximum, in accordance 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 Strength in
Tension, Ns,: The nominal static steel strength of a single
anchor in tension, Ne, calculated in accordance with ACI
318-14 174.1.2 or ACI 318-11 Section D.5.1.2, as
applicable, is given in Tables 3 or 5 of this report. Strength
reduction factors, 4, corresponding to ductile steel
elements may be used for tension.

4.1.3 Requirements for Static Concrete Breakout
Strength in Tension, Ngs, Nesg: The nominal concrete
breakout strength of a single anchor or a group of anchors
in tension, Ng or Nesg respectively, must be caleulated in
accordance with AC| 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, My, must be calculated in accordance
with ACl 318-14 17.4.22 or ACI 31811 D522, as
applicable, using the values of he and k. as given in
Tables 3 or 5 of this report. The nominal concrete breakout
strength in tension in regions where analysis indicates no
cracking in accordance with ACl 318-14 17.4.2.6 or ACI
318-11 D.5.2.8, as applicable, must be calculated with
Wen = 1.0 and using the value of kun.r 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 ACH 318-14
17.4.2 or ACI 318-11 D.5.2, as applicable, is not required.

4.1.4 Requirements for Static Puliout Strength in
Tension, Np,: The nominal puliout strength of a single
anchor in tension in accordance with ACI 318-14 1743 or
ACI 318-11 D.5.3, as applicable, in cracked and uncracked
concrete, Np o or Npuner, Tespectively, is given in Tables 3
or 5 of this report. For all design cases, yep = 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 applicable, the nominal pullout strength in
tension must be calculated according to Eg-1.

, e

Nofe=Nper 2500 (Ib, psi) (Eg-1)
f

Npgo=Npor 17 (N, MPa)

In regions where analysis indicates no cracking in
accordance with ACI 318-14 17.4.36 or ACI 318-11
D.5.3.6, as applicable, the nominal pullout strength in
tension must be calculated according to Eg-2:

f .
Npfe = Npunor 2,5% (Ib, psi) (Eq-2)
= o (N, MP
Nppe=Npuncry775 (N MPa)
where values for Np ¢ OF Ny uner are not provided in Tables 3

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

The nominal pullout strength in tension of the anchors
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 318-14 174.3.2 or ACI| 318-11
D.5.3.2, as applicable, the nominal pullout strength in
cracked concrete must be calculated according fo Eg-1,
whereby the value of Npgecker must be substituted for Ny
and the value 3,000 psi or 20.7 MPa must be substituted
for 2,500 psi or 17.2 MPa. In regions where analysis
indicates no cracking in accordance with ACI 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 Nj deckunce must be substituted
for Np,uner 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, V;,: The
values of Vi, for a singte 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 ACI
318-11 D.6.1.2, as applicable. Strength reduction factors,
¢, comesponding to ductile steel elements may be used
except for the carbon steel *fe-inch-diameter (9.5 mm)
anchors loaded in shear, which have a strength reduction
factor correspanding to brittle steef elements.

The shear strength, Viadeck, 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 Vg The nominal static
concrete breakout strength in shear of a single anchor or a
group of anchors, Ve or Vg, must be calculated in
accordance with ACI 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 concrete, Vi, must be
calculated in accordance with AC| 318-14 17.5.2.2 or ACI
318-11 D.6.2.2, as applicable, using the value of d,, given
in Table 2 of this report, and the value /, given in Tables 4
or 6, must be taken no greater than her, In no cases must I,
axceed 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
concrete breakout strength in accordance with AC) 318-14
17.5.2 or ACI 318-11 D.8.2, as applicable, is not required.

4.1.7 Requirements for Static Concrete Pryout
Strength of Anchor in Shear, Vo, or Ve The nominal
static concrete pryout strength in shear of a single anchor
or groups of anchors, Vg or Vi, must be calculated in
accordance with ACI 318-14 17.5.3 or AC| 318-11 D.8.3,
as applicable, modified by using the value of ke, provided
in Tables 4 and 6 of this report and the value of Nuy or Nepg
as calculated in Section 4.1.3 of this report.

For anchors installed in the soffit of sand-lightweight or
normab-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 ar 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 cmi» as given in Table 2 of
this report must be used in lieu of ACl 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, fimn, 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 3hg or
1.5 timas the flute width,

419 Requirements for Critical Edge Distance and
Splitting: In applications where ¢ < ¢,; and supplemental
reinforcement to controf 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 Y., » given by EqQ-3:

Wepn=C/ Cac {Eg-3)

whereby the factor W, » need not be taken as less than
1.8her / Cac. For all other cases ¥ n = 1.0. Values for the
critical edge distance s must be taken from Tables 3 or 5
of this report.

4.1.10 Requirements for Seismic Design:

4.1.10.1 General: For load combinations including
earthquake, the design must be performed 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 1BC,
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 1208.1.16 of the 2006 IBC, as
applicable.

The carbon stesl 'f-inch- *fg-inch- and 3."4-inc:h—diamc&zter
(127, 15.9 and 19.1 mm), stainless steel 'fx-inch
(12.7 mm) and Sfginch (15.9 mm) anchors loaded in
tension and shear, along with the 3/g-inch-diameter
(9.5 mm) anchor loaded in tension only, comply with ACI
318-14 2.3 or ACI 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, ACI
318-11 D.3.3.4, D.3.3.5, D.3.3.6, or B.3.3.7; AC| 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 %f-inch-diameter (9.5 mm) anchor
loaded in shear must be designed in accordance with ACI
318-14 17.2.35.3, ACI 318-11 D.3.3.53, ACI 318-08
D.3.3.5 or D.3.3.6, or AC| 318-05 D.3.3.6 as brittle steel
elements, as applicable.
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4.1.10.2 Seismic Tension: The nominal steel strength and
nominal concrete breakout strength for anchars in tension
must be calculated according to ACI 318-14 17.4.1 and
17.4.2 or AC| 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 AC1 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, Neq OF My deckor, given in
Table 3, 5 or 9 of this report, must be used in lieu of N,
The values of Mgy must be adjusted for the concrete
sfrength in accordance with Eqg-4:

N

’ fe .
g f'c = Neg 3300 (Ib, psi}

e
Neq,f‘c = Neq 'i—ﬁ (N, MPa)

(Eq-4)

The value of Npgeeer must be calculated according to
Eqg-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 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 ACI 318-14 17.5.2 and 17.5.3 or
AC| 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 ACI 318-14 17.5.1.2 or AC] 318-11
D.6.1.2, as applicable, the value for nominal steel strength
in shear for seismic loads, Veg, OF Veadeck, given in Tables
4, 6 or 9 of this report, must be used in lisu of Ve,

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 ACI 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 A; equal to

0.8A is applied to all values of - } j;' affecting N, and V.

For AC] 318-14 (2015 IBC), ACI 318-11 (2012 IBC) and
ACl 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 lightweight concrete and 0.85 for sand-lightweight
concrete. Linear interpolation shall be permitted if partial
sand replacement is used. In addition, the puliout strengths
Np,ors Npuner, @nd Nag shall be mulliplied by the modification
factor, 14, as applicable.

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

4.2 Allowable Stress Design {ASD):

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

Tatowatie,asp = ¢Nul @ (Eg-5}
and
Vatowabis,aso = @Vl O {Eg-6)

where

Allowable tension load (Ibf or kN).
Allowable shear load (Ibf or kN).

@ = Lowest design strength of an anchor or
anchor group in tension as determined in
accordance with AGI 318-14 Chapter 17
and 2015 IBC Section 1805.1.8, ACI
318-11 Appendix D, AClI 318-08
Appendix D and 2009 IBC Section
1908.1.9 and ACI 318-05 Appendix D
and 20068 IBC Section 1908.1.16, and
Saction 4.1 of this repart, as applicable.

Tatowabile,asD =

Vatowable,ASD =

&V = Lowest design strength of an anchor or
anchor group in shear as determined
in accordance with ACI 318-14 Chapter
17 and 2015 IBC 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
welghted average of the load factors for
the controlling lcad combination, In
addition, a must include all applicable
factors to account for nonductile fallure
modes and required over-strength.

An example of allowable stress 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
ACt 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:

For shear ioads V = 0.2 Vamwabie, Asp, the full allowable
load in tension, Tatewante, Asp, May be taken.

Far tension loads T < 0.2 Tamowsore, asp, the full allowable
load in shear, Vaiowabie, asp, May be taken.

For all other cases, Eq-7 applies:
T T atowato, Asp + VIV atiowabie, asp & 1.2 (Eg-7)

For the OVERHEAD Trubolt+ Waedge Anchor, the
influence of bending on the tension capacity when loaded
in shear must be considered.

4.2 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 instalied according to ITW's published
instructions and this report. Holes must be predrilled in
concrete with a compressive sfrength 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
instaflation, 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. Embedment,
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. Far the RED HEAD Truboltt+ 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 assembied on the end of
the anchor to oblain at least /2 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 fixture is instalied,
the anchors must be hammered threugh 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 mare than '/ inch
(3.2 mm) and concrete must have a minimum compressive
strength of 3,000 pst (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 IBC and
2012 IBC; Section 1704.15 and Table 1704.4 of the 2009
IBC; or Section 1704.13 of the 2006 IBC, 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, fightening 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 requiremenis
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 alternmatives fo 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,
ft, 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
sanddightweight concrete over profile steel deck
having a minimum specified compressive strength, ¢,
of 3,000 psi (20.7 MPa) [minimum of 24 MPa is
required under ADIBC Appendix L, Section 5.1.1}.

5.4 The values of f% used for calculation purposes must
not exceed 8,000 psi (55.0 MPa).

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

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

5.7 Anchor spacing, edge distance, and minimum
member thickness must comply with Tables 2 and 8
and Figures 4, 5, and 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 Anchors may be installed in regions of concrete
where cracking has occurred or where analysis
indicates cracking may occur {f > ), subject to the
conditions of this report.

5.11 Anchors may be used io 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 farces
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

elements.

fo support nonstructural

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
quality-control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Data complying with the ICC-ES Acceptance Criteria for
Mechanical Anchors In Concrete Elements (AC193), dated
October 2015, for use in cracked and uncracked concrete,
including optional tests for seismic tension and shear;
profile steel deck soffit tests; and quality control
decumentation.

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
ilfustrated 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 manufacturers name (iTW Red Head, ITW Brands, or
ITW Buildex} and address; and the evaluation report
number (ESR-2427).
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hex nut
fully threaded stud

expansion clip

washer

FIGURE 1—ITW RED HEAD TRUBOLT+ WEDGE ANCHOR
(Carbon and Stainless Steef)

't_:ou'pling Nt

wedge fully threaded stud

N

expansion clip

washer

FIGURE 2—OVERHEAD TRUBOLT+ WEDGE ANCHOR

TABLE 1—LENGTH IDENTIFICATION MARKINGS'

LENGTH 1D MARKING ON ANCHOR HEAD
{inches) C D E F G H I J K L M N 0
Fram 2', 3 3% 4 4%, 5 5' 6 &' 7 7' 8 8,
Up to, but nat including 3 a'ty 4 4, 5 5'% & 6', 7 7' 8 8't, 8

For 8!; 1 inch = 25.4 mm.

"Figure 3 shows a typical marking.

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

NOMINAL ANCHOR DIAMETER (inch}

PARAMETER NOTATION | UNITS

3 kH 5 3

n’a n’z I‘s l'4
Anchor outer diameter dfdof inches 0.361 0.5 0.615 0.7482
(I:ligmg\tiircarhlde hit s inches ¥, 1, 5, ¥,
gg:g"’e embedment het inches 1%, 2 a', 2, | 4 3%,
Minimum anchor . 1 3 1 3 3
embedment depth Rnom inches 2 2 3 3 44 o
Minimum hole depth’ ho inches 2Y, 2%, 4 3, 5 450
ﬂ‘é‘;“&i?“zﬁ.‘éif,f§§1 P inches | 4 5 4| 6 | 6| 8 6 6 | 7 8
Critical edge distance’ Cas in. 5 3 6 6 |7L| 6 7't 8% 12 10
Minimum anchar ) 1 1 3 3
spacing’ Smin In. 3 1’2 2 1'2 6 5 n'4 4 5 f4 3] 6 3] 6
Minimum edge 1 1 1
distance® Cmin In. 3 6 7'h 5 7' 7'
?g;‘ng;mum overall anchor Lanchor inches 21, 3, A, 4", 8 5,
|nstallaticn torgue Tiast ft-ib 30 45 a0 110
Minimum diameter of . i B 3 7
fole in fastened part o inches fa fa l fa

For §1: 1 inch = 25.4 mm, 1 ft-ib = 1.356 N-m.

‘Staintess steel anchors are available in '/x-inch and %s-inch-diameters. The OVERHEAD version is available in a carbon steel ¥/p-inch-

diameter.

2For installation of the carbon steel anchors in the soffit of concrete on stesl dack 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 3h.ror 1.5 times the flute width.

*The notation in brackets is for the 2006 IBC.

e

e

- torque= Tipg
{agprox. 316 5 lumg)

LY

fy

ht_ni:\

FIGURE 4—iTW RED HEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED)
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FIGURE 5--QVERHEAD TRUBOLT+ WEDGE ANCHOR (INSTALLED),
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Select a carbide drill bit- with a diameter equal to the anchor diameter. Drill
hole 1/4" deeper than anchor embedment.
Clean hole with-pressurized air or vacuum to remove.any excess dust/debris,

Using the washer and nut provided, assemble the anchor, Jeaving nut one
half turn from the end of anchor to protect threads, Drive anchor through
fixture to be fastened until washer is flush to surface of fixture.

tExpar)sd anchor by tightening nut to the specified setting torque {approx 3-5
ums).

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**3

NOMINAL ANCHOR DIAMETER (inch)®

concrete

CHARACTERISTIC SYMBOL | UNITS 3 ; r 3
Iy 12 fa 1a
Anchor category 1,20r3 — 1 1 1 1
Minimum effective 5 1 3 1 3
embedment depth et In. 1°/a 2 s 2l 4'hy 3h
Minimurn concrete member 1
thickness Himin in. 4 5 4 ] 8 6 6'ls 7 8
Critical edge distance Cac In. 5 3 6 6 7' 6 7' &'l 12 10
Data for Steel Strengths — Tension
Minimum specified yield .
strength f, psi 60,000 55,000 55,0660 55,000
Minimum specified ultimate :
strength futa psi 75,000 75,000 75,000 75,000
Effective tensile stress area Aot A JS in? 0.056 0.118 0.183 0.266
{neck)
Steel strength in tension Nsa ibf 4,200 8,925 13,725 19,850
Sirength reduction factor ¢
for tension, steel failure ¢ — Q.75 0.75 0.75 0.75
modes
Data for Concrete Breakout Strengths in Tension
Effectiveness factor -
uncracked conerete Kuer - 24 24 24 24
Effectiveness factor -
cracked concrete Ker — 7 7 17 7
Modification factor for
cracked and uncracked Won — 1.0 1.0 1.0 1.0
concrete”
Strength reduction factor ¢
for tension, concrete failure é — 0.65 .65 0.65 .65
modes, Condition B*
Data for Puilout Strengths
z;'][gr“;t:“e”gth' uncracked |, If | See Footnote 7 | See Footnate 7 6,540 5430 | 8,900 | See Footnote 7
Pultout strength, cracked Nper Ibf See Footnote 7 See Foolnote 7 See Footnote 7 | See Feotnote 7
concrete
Pullout strength for seismic See
loads Nag Ibf See Footnote 7 See Footnote 7 Faatnote 7 6,715 | See Footnote 7
Strength reduction factor ¢
for tension, puliout failure é — See Footnote 7 0.65 0.65 '| See Footnote 7
modes, Condition B*
Additional Anchor Data

Axial stiffness in service
load range in uncracked Purer Ibf fin 100,000 250,000 250,000 250,000
concrete
Axial stiffness in service
load range in cracked Per Ibf fin 40,000 20,000 20,000 20,060

For Sk 1inch = 25.4 mm, 1 In? = 645.16 mm®, 1 Ibf = 4.45 N, 1 psi = 0.006885 MPa, 1 ibf - 16%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 ACI 318-11 Appendix D, as applicable; for
anchors resisting seismic load combinations, the additional requirements of ACl 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shalt apply.
?Installation must comply with the manufacturers printed installation instructions and details.
*The 3lg-, Ya= *fa- and *-inch diameter Trubolt +Wedge Anchors are ductile steel elements under tension loading as defined by ACI 318-14 2.3
or ACI 318-11 B.1, as applicable.
*all values of ¢ apply to the load combinations of IBC Section 1605.2, AC! 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, then the appropriate value of ¢ must be determined in accordance with AC) 318-11
D.4.4. For installations where reinforcement that camplies 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 ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
5Far all design cases ¥,n = 1.0. The appropriate effectiveness factor for cracked concrete () or uncracked concrete (kuse:) must be used.

5The actual diameter for the ¥g-inch diameter anchor is 0.361 inch, for the 5s-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, Determine steel and concrete capacities only.

8The notation in brackets is for the 2006 IBC.

*The OVERHEAD version is avallable 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)®

CHARACTERISTIC SYMBOL | UNITS 3 7 = 3
I 12 1y 1s

Anchor category 1,20r3 — 1 1 1 1
Minimum effective 5 1 3 1 3
embedment depth hef‘ In. 1 [3 2 3 ]4 2 l4 4 1'4 3 /4
Minimum concrete member ) 1
thickness P In. 4 5 4 6 6 8 3 6'/s 7 8
Critical edge distance Caa In. 5 3 8 8 7' 8 7' &'z 12 10

Data for Steel Strengths — Shear

Minimum specified yield

strength fy psi 60,000 55,000 55,000 58,000
Minimum specified ultimate .
strength fita psi 75,000 75,000 75,000 75,000
Effective shear stress area 7 .2
(thread) Ase v [Ase] in 0.075 0.142 0.217 0.332
Steel strength in shear,
uncracked or cracked Vs Ibf 1,830 5,175 8,855 14,870
concrete®
Steel strength in shear -
selsmic keads Veg Ibf 1,545 5,175 8,955 11,775
Strength reduction factar ¢
for shear, steel failure ¢ — 0.60 0.65 0.65 0.65
modes*

Data for Concrete Breakout and Concrete Pryout Strengths — Shear
Coefficient for pryout k _ 10 10 20 20 20
strength o : . } : k
Load boaring length of e in 1 2 3', 2%, | 41, 3%,

Strength reduction factor ¢
for shear, congrete failure ¢ — 0.70 0.70 0.70 0.70
modes, Condition B*

For 8I: 1inch = 25.4 mm, 1 in® = 645,16 mm?, 1 bf = 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 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.

2Instaliation must comply with the manufacturers printed installation instructions and details.

3The *f-, ¥¢-, and *fu-inch diameter Trubolt + Wedge Anchors are ductile steel elements under shear loading as defined by AC1 318-14 2.3 or

ACI 318-11 D.1. The ¥3" diameter Trubolt + is considered brittle under shear loading.

Al values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 5.3 or ACI 318-11 Section 8.2, as applicable. If the load

combinations of AC1 318-11 Appendix C are used, the appropriate value of g must be determined in accordance with AC1 318-11 D.4.4. For

installations where reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix D requirements for Condition A is
resent, the appropriate ¢ factor must be determined in accordance with AC! 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.

gl’he actual diameter for the 2" diameter anchor Is 0.361-inch, for the %" diameter ancher is 0.615-inch, and for the */," diameter anchor s

0.7482".

5Steaf strength in shear values are based an test results per ACI 355.2, Section 9.4 and must be used far design.

"The rotation in brackets is for the 2006 IBC.

%The OVERHEAD 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 Sl: 1 inch = 25.4 mm, 1 in = 645.16 mm”, 1 Ibf = 4.45 N, 1 psi = 0.006895 MPa, 1 [bf - 10%ir = 17,500 N/m.

The data in this table is intended to be used with the design pravisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for
anchors resisting seismic load combinations, the additional requirements of AC! 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shalt apply.
Instaltation must comply with the manufacturers printed installation instructions and detatls.

3The - and -, 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 load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 8.2, as applicable. If the
load combinations of ACI 318-11 Appendix C are used, the appropriate value of $ must be determined in accordance with AC| 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 ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
5For alt design cases ¥, 5= 1.0. The appropriate effectiveness factor for cracked concrete (K.} or uncracked conerete {Kuner} must be used.
The actuat diameter for the ¥p-inch diameter anchor is 0.615-inch.

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

®The notation in brackets is for the 2006 IBC,




ESR-2427 | Most Widsly Accepied and Trusted ? ¢} \’1\— Page 12 of 15

TABLE 6—{TW RED HEAD STAINLESS STEEL TRUBOLT+ WEDGE ANCHOR
SHEAR DESIGN INFORMATION™?

R
ForSl: 1inch=254mm, 1in

645.16 mm?, 1 Ibf = 4.45 N, 1 psi = 0.006895 MPa, 1 Ibf - 10%in = 17,500 N/im.

"The data in this tabie is intended to be used with the design provisions of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicabie;
for anchars resisting seismic load combinations, the additional reguirements of AC1 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shali
apply.

2installation must comply with the manufacturers printed installation instructions and details.

*The - and ¥/g-inch diameter Trubolt + Wedge Anchors are ductile steel elements as defined by ACH318-14 2.3 or AC! 318-11D.1, as
apolicable.

‘Al 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 combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.
For 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 aEpropriate # factor must be determined in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
*The actual diameter for the */5" diameter anchor Is 0.615-inch.

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

"The notation in hrackets is for the 2006 IBC.
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TABLE 7—EXAMPLE ITW RED HEAD GARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
ALLOWABLE STRESS DESIGN (ASD) VALUES FOR ILLUSTRATIVE PURPOSES 545878510

NCHOR NOTATION ANCHOI:{J EII\;'ITBHEDMENT EFFECTl\IiJEE!EnTASEDMENT ALLOWABLE TENSION LOAD

(inches), Mrom {inches), her {ihs)

fa 2 1%, 1,000

" 2', 2 1,490

3%, 3Y, 2,870

o 3'n 2, 2,385

4, 4, 3,910

3, 4%, 3% 3,825

For8i: 1 inch =254 mm, 1 Ibf= 445N,
Design assumptions:

'Single anchor with static tension load oniy.
ZConcrete determined to remain uncracked for the life of the anchorage.
% oad combinations are in accordance with AC! 318-14 Section 5.3 or ACT 318-11 Section 9.2, as applicable, and no seismic foading.
30 percent dead load and 70 percent live load, controlling load combination 1.2D + 1.6L.
SCalculation of weighted average for «: 1.2D + 1.6L = 1.2{0.3) + 1.6{0.7) = 1.48.
:f'c = 2,500 psi {(normal-weight concrete).
Cat = Cap > = Cac.
> B
Svalues are for Condition B where supplementary reinforcement in accordance with ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, is
not provided.
YThe Overhead Truboli+ Wedge version is available in a carbon steel *ly-inch-diameter only.

Iustrative Procedure to Caiculate Allowable Stress Design Tension Value:

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

PRCOCEDURE CALCULATION
Step 1 Calculate steel strength of a single anchar in tension N2 = ¢ Ngs
per ACI 318-14 17.4.1.2, ACI 318-11 D 5.1.2, Table 3 of this report =(,75*8,925

=6,694 Ibs steel strength

Step 2 Calculate concrete breakout strength of a single anchor in No = yner * Ao = # hep™®
tension per ACI 318-14 17.4.2.1, ACI 318-11 D 5.2.1,
Table 3 of this report = 24 % 1.0 * /2,500 + 3,255
=7,031 lbs

N =8 AnclANco Wed N WeN Wep,n Np
= 0.65*(95/95)/1.0*1.0*1.0*7,031

= 0.656*7,031
= 4,570 Ibs concrete breakout
strength
Step 3 Calculate pullout strength in tension Ny = ¢ Nouner o, p (T o,a0/2,500)"
per ACI 318-14 17.4.3.2, ACI 318-11 D 5.3.2, Table 3 of this report = 0.65"6,540%1.0"1.0"*

= 4,251 lbs puliout strength

Step 4 Determine controlling resistance strength in tension = 4,251 Ibs controlling resistance
per ACI 318-14 17.3.1.1, AC! 318-11 D 4.1.1

Step 5 Calculate allowable stress design conversion factor for loading a =12D+16L
condition per ACI 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 Tatowavensn = ¢ INp/at
Section 4.2 of this report =4,261/1.48

= 2,870 Ibs allowable stress design
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TABLE 8—ITW RED HEAD CARBON STEEL TRUBOLT+ WEDGE ANCHOR AND OVERHEAD TRUBOLT+ WEDGE ANCHOR
INSTALLATION INFORMATION FOR ANCHORS 1LOCATED IN THE SOFFIT OF CONCRETE FILL
ON METAL DECK FLOOR AND ROOF ASSEMBLIES™

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

Iy i Is
Anchor outer diameter do[do] inches 0.361 0.5 0.615
Nominal earbide bit diameter i inches s A s
Location of installation - - upper and lower flute anl:filptr%?;er Eﬁ;:r lowaer flute

ute

Minimum effective embadment depth Pt Inches 1%, 2 al, 2%, 4,
Anchar embedment depth HFrom Inches 2 2, a3, 3l 4%,
Minimum hole depth ho Inches 2, 2%, 4 3'h 5
Minimum overall anchor length banshor Inches 21, 3 4'f, 44, 6
Instaltation torque Tins ft=lb 30 45 a0
fMai;g:r; s;?tmeter of hole in dy Ihches " 5 I,

For Sl: 1inch = 25.4 mm, 1 fi-tb = 1.356 N-m.

'Anchors in the lower and upper flute may be instafled 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 2006 IBC.

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

TABLE 9—TW 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 - p :
Is (73 ta
Locati . upper lower
ocation of Instaflation - - upper and lower fiute | and lower flute lower flute
flute
Minimum effactive embedment depth et inches 154, 2 3, 21 4%,
Characteristic pullout strength, 1
uncracked concrele over metal deck | 1V %ok wmer Ibf 2,170 2515 5,285 3,365 6,005
Characteristic pullout strength, 1
cracked concrete over metal deck N, deck, or fof 1,650 1,780 4,025 2,405 5,025
Characteristic shear strength, 1 3
conerote over metal dack Vs, deck ibf 1,840 2,200 3,790 2,890 8,560
Reduction factor for pullout strength B
in tension, Condition B ¢ 0.65 0.65 085
Reduction facter for steel strength in
shear, Condition B ¢ ) 0.60 0.65 065

For 8&: 1inch = 25.4mm, 1 [bf =445 N.

"Waluas for Ny geck AN Vo geck APPlY 10 sand-lightweight concrete having a minimum concrete compressive strength, 1, of 3,000 psi [minimum
of 24 MPa is requiredunder ADIBC Appendix L, Section 5.1.1].
2AH vatues of ¢ apply to the load combinations of IBC Section 1605.2, AC!I 318-14 Section 5.3 or ACI 318-11 Sestion 9.2. If the load
combinations of AC1 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For
instaltations 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 ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable.
3For seismic applications according to Section 4.10.3 of this report multiply the value of Vi, gex by 0.84.
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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 PURPQSE 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, 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 Code—Building

# 2014 and 2010 Florida Building Code—Residential
2.0 CONCLUSIONS

The ITW Red Head Trubolt+ Wedge Anchors and OVERHEAD Truboit+ 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 Burldmg Code—Residential, provided the design and
installation are in accordance with the 2012 International Building Code® 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 Gode—Building or Sectian
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 Trubolt+ Wedge Anchors for Cracked and
Uncracked Concrete for compliance with the High-Velacity 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 outside 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 being conducted is the
responsibility of an approved validation entity (or the code officlal when the report holder does not possess an approval by
the Cornmission).

This supplement expires concurrently with the master report, reissued November 2016.

as ai endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evatuation Service, LLC, express or iiplied as  gum)
{o any finding or other matter in this repori, or as to any product covered by the report. MO e
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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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Table 12.2A Lag Screw Reference Withdrawal Design Values, W1

Tabulated withdrawal design values (W) are in pounds per inch of thread penetyation infe side grain of wood member.
Length of thread penetration in main member shalt not include the lenzth of the tapered tip (see 12.2.1.1},

Specific
Gravity, Luag Screw Diameter, D
G 1/4" 516" | 3/8" | 716" | 12V 5/8" 3/4" 7/8" 1" 1-1/8" | 1-1/4"
1327

397 469 338 604 668 789 203 1016 1123

1226

232 | 274 | 314 | 353 | 390 | 461 | 28 | 393 | 656

775

0.49 218 258 296 332 367 434 498 559 617

730

0.46 199 235 269 302 334 395 453 508 562

664

0.43 yio | 212 | 243 | 273 | 302 | 357 | 400 | 450 | 508

600

. Tanuiateri mtild::wai csign va]u:s, : E.l bc mulhphed by all app. ablr, ad]
2.  Specific gravity, G, shall be datcmnnr.d in accotdance with Table 12.334.

trnent Tactors (see Tablo 11310,
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) Wood\Works®

SUFR¥ARE FOR WO O fHEEIGN

COMPANY

Dec. 5, 2016 16:51

PROJECT

Stainless cable & Railing 216-2

AF
Wood Block
wood block.wwb

Design Check Calculation Sheet

WoodWorks Sizer 10.42
Loads:
Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start End
Loadl Dead Point 0.75 -3000 ibs
Self-weight Dead Full UDL 6.2 plf
Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :
L ] " |
1 7 1
o 1-6.5"
Unfactored:
Dead 5 5
Factored:
Uplift 1576 1414
Total 5 5
Bearing:
Capacity
Ream 1114 1114
Support 1836 1836
Anal/Des
Beam 0.00 0.00
Support 0.00 0.00
Load comb #1 #1
Length 0.50* 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 825 625

*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, botiom= at supports;




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 = 78 Fv' = 126 psi fv/Fv' = 0.62
Bending (-) fh = 498 Fb' = 517 psi fh/Fb' = 0.96
Live Defi'n negligible
Total Defl'n -0.01 = <L/999 0.08 = L/240 in 0.09

Additional Data:

FACTORS ; F/E(psi)}CD CM Ct CL CF Cfu Cr Cfrt Ci Cn LC#
Fv! 140 0.90 1.00 1.00 - - - w 1.00 1.00 1.00 1
Fb'- 575 0.90 1,00 1.00 1.000 1.000 1.00 1.00 1.00 1.00 - 1
Fep' 405 - 1.00 1.00 - - - - 1.00 1.00 - -
E' 1.1 mi}lion 1.00 1.00 - - - - 1.00 1.00 - 1

CRITICAL LOAD COMBINATICNS:

Shear : L.C #1 = D only, V = 1581, V design = 1581 1bs
Bending{-}: LC 1 = D only, M = 1151 1bs-ft

I

Deflection: LC #1 D only (total)

D=dead L=live S=snow W=wind I=impact Lr=roof live Lec=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
",ive" deflection = Deflection from all non-dead loads (live, wind, snow..)

Total Deflection = 1.50(Dead Load Deflection) + Live Load Deflection.

Design Notes:

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






