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References:

1- Literature:

a. 2018 Washington State Building Code, Based on 2018 International
Building Code (IBC)

b. 2018 Washington State Residential Code, Based on 2018 International
Residential Code (IRC)

c. 2015 International Building Code with local amendments

d. 2015 International Residential Code with local amendments

e. AISC Design Guide 27: Structural Stainless Steel.

f. National Design Specifications for Wood Construction, 2015 Edition

g. Building Code Requirements for Structural Concrete (ACI318-14)
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 State

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

3- Wind: Basic wind speed 110 mph (3 s. gust)
Exposure C

**Qther criteria assumed as stated in design calculations.
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Company : PSEI May 1, 2017
Designer . AF 3:16 PM
EERE A Job Number : Eglass 217-1 Checked By:

Ea Model Name : Glass W/ Top & Boitom Rail
Hot Rolled Steel Properties
Label £ [ksi G [ksi Nu Therm (\1... Density[k/ftA3) Yioldiksi] Ry Fulksi Rt
A36 Gr.36 29000 65 36 1. 1.2

AB72GrE0-1 7200007 | #1454

58

__|.20000

Aluminum Propetties

L abel G {ksil Ny

Themm ...

Table B.4

Fiulksi] Fiylksil Foylksi]

Fsulksil

Ct

E [ks
10100 6]7 3787.5

_1_| 3003-H14
37875

1 19

16

13

12

013787.5

5052-H34 |-

606176 W.110100;

Hof Rolied Steel Section Sets

Label Shape Type Design ist Materlal Design... A [in2i lyy [ind}lzz find] _J {ind
(11 __CcABLE__ | 3/16" Rod “[HBrace] _ None | A36 Gr.36 Typicall .027 | 6e-5 | 6e-5 [.00012]
Aluminum Section Sets
Labgl| Shapa Design List Material Design Ru... Afin2] Iyy[find]__lzziind] _J[ind] _
1 ‘POST RT2X2X0,125 | 1 n_Rectangutar Tub.. 6061-T i 552 | 552 824
: ‘OP:-R RTIX3X01251% {Rectanaular TUb.'B06 12T ARl rosE £
3 BOTTONI RAIL {RT1X1X0.,095 Rectangular Tub.| 6061 16 | Tvplcal

Joint Coordinates and Temperatures

Labal

b

Temp [F]

Detach From Diap...

i

7
ks

Joint Boundary Conditions

Joint Label X {in ¥ Tkfin} Z [ifin] X Robli-ftrad] Y Rot[kfdradi 7 Rot.[k-ft/rad]
1 Reactia Reaction Reaction Reaction Reaction Reaction
Bk eaction® Reaction React “Reaction® Reacto i
3 Reaction Reaction Reaction Reaction Reaction Reaction

RISA-3D Version 15.0.2

s e — L ————————— T

iAGAL A\ LADsg Engineering\1- Glass w-top and bottom rail.r3d}

Page 1
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Company . PSE May 1, 2017
, Designer . AF 3:16 PM
EERE S Y Job Number  : Eglass 247-1 Checked By:
Model Name : Glass W/ Top & Bottom Rail

Hot Rolied Steel Design Parameters

Label Shape  Lengthlff]  Lbyyiff] LozzIfti  Lcomp topfft] Leomp botift] Ltorgu... Kyy Cb  Function
[ No Data to Print ..

Aluminum Design Parameters

Label Shape  Length[f]  Lbyy[ftl Lbzzifl  Lcomp topfft] Lcomp bot[ft] L-forqu,., Kyy Kzz Cb  Function
Latefal

Lateral
-Lateral |
Lateral

= 3OTTO ateral
BOTTOM R.. Lateral

Basic Load Cases
BLG Description Catagory X Gra... Y Gra,.. Z Grav... Joint _ Point_Distrib.. Areal... Surface( Plate/W. ..

Dlstrlbuted load -y al the to... -1

; ,p!led atths
Infili

WWind
7 [BLC 8 Transient Area Loads

Load Combinations

Description Solve PDeita S.. BLC Fact, BLG Fa.B..Fa.B. Fa._.ﬁB...Fa...B...Fa..,B. Fa.. B...Fa...B...Fa...ﬂ.ﬁLEaﬁ
1 |Distributed load Y -
Do Distriblied oAt o
3 |Point load applied
ialntjaad applie
Infill

Load Combination Design

ASIE CD  ABIF  Service Hot Roffed Gold For...  Wood  Conhacrele Masanry Foofings  Aluminum Connecti.,

Yes Yes

Description
Dislr_ippzted I

Joint Loads and Enforced D:sg.’acements (BLC 3 ; Point load applied at the corper)

Joint Label L.0D.M Direction Magnitudef{k k-ft), {in.rad). (k...
L1 ] N2 l L. i Z L 2

Joint Loads and Enforced Displacements (BLC 5 ¢ Infitl)

Joint Label LD.M Cirsction Magnitudel(k k18, {in,rad). {k...
£ 1 N4 E L I Z l 037 |

e RS s S e e
RISA-3D Version 16.0.2 i\ AL L \Dsg Engineering\1- Glass w-top and bottom rail.r3d] Page 2
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Company
Dasigner

Lo\

. PSEI May 1, 2017
. AF 316 PM

E EERQS ﬁ Job Number  : Eglass 217-1 Checked By:
Model Name . Glass W/ Top & Bottom Rail

Envelope Joint Reactions

Joint

iC 21 LG

MX {if] LG MY k-1l LG MZikft] LG
1 1

1 N1

Envelope Member Section Forces

ber _Sec

LC y Shearlk]

Axialik]

LC zShearfk] LC Torquel...LC y-y Momen[...LC z-z Mo... LG
103 5 50

M1 1

| 43 2 jmax

116 |11 o 1B

RISA-3D Version 15.0.2

AL L \Dsg Engineering\i- Glass w-top and bottom rail.r3d] Page 3
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Company . PSEl May 1, 2017
=r-. Designer . AF 3:16 PM
Z E RE S Job Numbar 1 Eglass 217-1 Checked By:
B B Model Name : Glass W/ Top & Bottorn Rail

Envelope Member Section Forces (Continued}

LC

y hearﬂd

LC =z Shearlki_l LC Torque[,_m LO vy Momenti

LC zz Mo...

Envelope Member Section Deflections

Member S..
1 1

ol L€ yfnl LG =zfin} LG xRo..L.fn) Ly Ratio LC {n) L/z Rafio

11 o it

RISA-3D Version 15.0.2

LA AL ADsg Engineeringti- Glass w-top and bottom rail.r3d)

Page 4
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Company : PSEl May 1, 2017
, Designer T AF 3:16 PM
ERE S A Job Number : Eglass 217-1 Checked By;
) Modef Mame : Glass W/ Top & Botlom Rail
Envelope Member Section Deflections (Continued)
xfin] LG vnnl LC zfin] LC xRo.L.(n}LiyRatio LG (n) 1{z Ratio LC
0B Nugeiroqn 202,253 12494.8874¢ : ]
4] .
Sl 0BR[ER L
s
i
Envelope AA ADM1-10: ASD - Building Aluminum Code Checks
Shape  Code C... Loclit} LC Shear ... Lodfl] Dir LG PrefO... PatfQm., May/O... MnzfO... VoylQh.. Vnz/O... Ch Eqn_
_RT2X2X0.1 522 | O 131 038 16 49118.279] 976 1 .97 !
ZE{RTAX3R0 ‘ 1475090" 3 118270 5532:
RT2X2X0.. 149 6113.449118.279
{ =074 H48.27915
228 6 113.449118.279
g 1805 1084 TR EB 6.70¢
RT1XIXO0., 068 | 0 (716 6.704

RISA-3D Version 16.0.2 oAl AL \Dsg EngineeringVl- Glass w-top and bottom rafl.r3d]
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Glass Load Resistance Report -- Wednesday, Aprit5, 2017

s Glazing Information Project Details
Edge Supports: 2 Sides Project Name:
Glazing Angle: 80° Location:
Lite Dimensions: Comments:

Unsupported Length:  36.0 In.
Supparted Length: 60.¢ in.

Glass Construction (Rectangular)

Single Glazed Lite
Glass Type: Fully Tempered
Nominal Thickness: 1i4in.

Short Load Duration, Resistance, and Deflection Data

{oad {~3sec.): 31.0 psf
Load Resistance: 68.1 psf
Approximate center of glass deflection: 0.52in.

Long Load Duration, Resistance, and Deflection Data

Load (~ 30 days). 13.2 psf

l.oad Resistance: 51.1 psf
Approximate center of glass deflection: 0.221n.
" Conclusion

Based on your design information, the load resistance Is greater than or equal to
the specified loading.

Statament of Compliance

Brocedures followed In determining the resistance of {his window glass are in accordance with ASTM E1300-09/12.
Disclaimer:

This software can be ussd 1o determine the joad resistance of spacified glass lypes exposad to uniform laleral loads of shorl or long duralion subject lo the killewing condilions:

- Tho glass is free of edge and suface damage and has been properly gtazed in the opening in confosmance with the manufaciurers recommendations.
- Procedures exist lo delermlrie load rasislance for reclangular gless assemblies thal are:
a, Continuously supported along all four edges,
b. Continuously supporied aleng {hrea edges,
. Conlinususly supported along two paralial edges, and
d. Gontinucsly supported along one edge.
- The software user has the responsibility of salecling the correct proceduzes for the required application from the softvara.
_The stiffness of members supporting any glass edge shall be sulficlent that under design joad, edge defleclions shall not exceed L/175,
where L denotes that Jength of the supported edge,
- The manufaciurer states thal the Safety Plus I 0,090 Palyurethans Large Misslle Resislanl inlerlayer is comperable lo the PVB interlayer.
Fox olher limiting condifions that may appily. refer 1o Seclion 5 of ASTM E1300 and lacal buitding codes,

Nelther DG nor GANA guarantees and each disclaims eny responsibility for any patticutar resulls refating lo $e use of {he Window Glass Design B Seftwere Program.
SDG and GANA disslalm any babllity for any personal Injury or any loss or damage of any kind, Including all inditecl, spaclal, or conaequential damages and Jost profits,
arising oul of or refating fo 1he use of the Window Glass Dasign 5 Software Program.

Prepared by: on 4/5/2017

=t

Window Glass Design 5 - Version {1.31] Page 1 of 1
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Woednesday, April 5, 2017

Lite Sketch

60.0 in.

AN AR A NN SO,

le— 36.0 Ny —

T TR TR TR LN TR TRRERRRARNANN

50.0°
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Company ;. PSEl \ O ?_S Apr 6, 2017

, Designer . AF 12:09 PM
: RE S Job Number © Eglass 217-1 Checked By:
i Model Name  : Glass W/ Clips

Hof Rolled Steel Properiies

Label E [ksi] G [ksil Nu Therm (... Densily[k/{t*3] Yieldlksi] Ry Fufksi] Rt
1

A36 Gr.36 1 20000 1.3 B5 36 15 |58 12

Aluminum Properties

Label E [ksi] G [ksi] M TTherm ...Density... Table B.A4 Kt Frulksi]  Fiyiksi] Feylksil Fsufksil Gt
3003- H14 1.3 Table B.4-1 1 19 16 13 12 141
- ; i Table’ B4 R : =
Tab[e B.4-2
7 able’Bi4-2
73 | Table B4
A73 [ Table B4

Hot Rolled Steel Section Sels

Label Shape Type Design List Material Design... AJin2} lyy [ind}lzz [ind]_J {in4]
11 caBLE | 3/16" Rod MiBracs]  None | _AS36 Gr.36 [Typical .027 ] 6e-5 | Ge-5 L00017]

Aluminum Section Sets

Label Shape Dastgn List Material Destan Ru... Alin?) tyy{ind] _lzz{ind] _ J{ind]
POST RT2X2X0.125 lumn |Rectangutar TUb., 6061-T6 | Typical | .938 .5562 .562 824

TORRA RTAX4X0:0951 Beam +{Rectangtilat Tib.. BO61LT6 FTypicalil =344 48
3 i BOTTOM RAIL |[RT1X1X0.085 Rectangular Tub.! 6061-T6 | Typical 344 048 .048 07

Joint Coordinates and Temperatures
Label X[ Y [H] Temp [F] Detach From Diap...

Joint Boundary Conditions
Joint L abel X fi/in} Y [Kiin] _ Z(kiinl X Rotlk-frad] Y Rotikfirad] _ Z Rot[k-fi/rad]
N1 Reagctiol i ' actic

Reaction
Reaction_ | _Reaction Reaction Reaction Reaction

7 Reaction

_ﬁw—ﬁ_
RISA-3D Version 15.0.2 ..\ \Dsg Engineering\3- Glass w-clip.rad} Page 1
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Company ¢ PSE] Apr 8, 2017
Designer : AF \t.:s? G 12:09 PM

L Job Number . Eglass 217-1 Checked By;
-] Model Name : Glass W/ Clips

Hot Rolled Steel Design Parameters

Label Shape  Yenath(ill _ Lbyylf] Lbrzfft] tcomp top[ft] Leomp botfft] E-torqu...  Kvy Kzz Ch__ Function
No Data to Print .. i

Aluminum Design Paramefers

Label Shape _ Lengthffl]  Lbyy[fl Lbzz[fll___ Lcomp topfft] L.comp bot[ff] L-torgu.,, Kyy Kzz Gb  Funciion
v POST 3 Lbyy _‘L{_ateral

N3 ; _ ; . e e o

3 MBE POST 3 Lbyy Lateral

Basic Load Cases

BLC Description Category X Gra.. Y Gra., Z Gray,,, Joint _ Point Distrib.. Areal... Surface(PlateW...
Distributed load-y at the to... 1 2

Diskibutedioad=¢at it

-”7 BLCGTraﬁsientArea oédé' 4

Load Combinations

Description Solve PDelta §.. BLC Fact., BLC Fa..B. Fa.B.Ya.B.. Fa..B.. Fa..B. Fa..B.. Fa.B. Fa, B. Fa.
Distributed load- Yes | Y 1 1 |

Load Combination Design

Description  ASIF CDh_ ABIF_Service Hot Rollad Cold For...  Waod _Concrefe Masonry Foolings Aluminum Connecti,..
1 Distributed | Yes Yes Yes Yes Yes Yes Yes
e / Y,

Jomt Loads and Enforced Displacements (BLC 3 : Point load applied at the corneyr)

Joint Labsl LDM Birection Magnitude ]ﬁs,kft),(n ad). k...
C1] N2 I L l Z l

Joint Loads and Enforced Displacements (BLC 5 : Infill)
Joint Label L.DM Direction Magnitude[(lc k-1, {inrad), {k...
L1 N4 l L [ Z [ ,037 ]

——ee e S
RISA-3D Version 15,02 oA AL \Dsg Engineering\3- Glass w-clip.rad] Page 2
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Company
Designer

ERES ' Job Number
Model Name

: PSEL . Apr6, 2017
. AF Lo A 12:09 PM

. Eglass 217-1 Checked By:
. Glass W/ Clips

Envelope Joint Reactions

Joint X i

LC Yk LC

Z K LC _ MX[kfl LC MY (k-] LC MZIkf] LG
g

Envelope lember Section Forces

Member _ Sec Axiallk} LG v Shearik] LC zSheailki LC Torquel..LC y-y Mament...LC z-z Mo LG
1 0 1

0.

5 J2] 0 5 |

RISA-3D Version 15.0.2

i AL ADsg Engineering\3- Glass w-clip.rad] Page 3
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Company
Designer

; PSEl
. AF

EERES ' Job Number : Eglass 217-1
il Model Name  : Glass W/ Clips

NS Apr 6, 2017

12:09 PM
Checked By:

Envelope Member Section Forces (Continued)

Member  Sec

Axialld LGy Sheark]

LC zShearlkl LG Torgu

009

Envelope Member Section Deflections

Member S,

LG (n) Lfz Ratio |G

131 1

x[inl LC vlin} 1C x{in] LC xRo.Ll.
1

0 1110

0

C

5_.

NC

RISA-3D Version 15.0.2

b...\.\.\.\.\..\Dsg Engineering\3- Glass w-clip.radj Page 4
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Company . PSE! \ & ?C\
Designer . AF TN

EER Job Number 1 Eglass 217-1
e Model Mame  © Glass Wi Clips

Apr

8, 2017

12:09 PM
Checked By:

_Envelope Member Section Deflections {Continued)

Mermber § x]inl_LC viml LG zlin] LC xRa‘LIn)UVR o
oS q i E 5 = ] E bt : e E

_Member Shape Cods C... Locif] LC Shear ... Loglftf Dir LC Pnc/O PnliOm

RISA-3D Version 15.0.2

MO, MnziQ... VaylO... VnzfO... Cb Ean

1 mi__Rr2xaxod 512 | 0 21 061 | 0 1z.6[13.44918.2/9, 9/ o1 1 H1-1
g WIS RT2X2K0.1 45515 0725020081276 (134401 18:270 %:976" | ’,%_ Is H.4=1
RT2X2X0..1 512 2006 z 1 6113.449]18.279; .976 976 | 6547 1 517 [1H.141

obobo AL \Dsg Engineeringi3- Glass w-clip. r3d]

Page b
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Glass Load Resistance Report —-- © Wednesday, April 5, 2017

Glazing Information Project Details
Edge Supports: 2 Sides Project Name:
Glazing Angle: 80° Location:

Lite Dimensions: Comments:

Unsupported Length:  60.0in.
Supported Length: 36.0 i

Glass Construction (Rectangular)

Single Glazed Lite
Glass Type: Fully Tempered
Nominal Thickness: 5/18 in,

Short Load Duration, Resistance, and Deflection Data

Load {~3sec.): 31.0 psf
| .oad Resistance: 43.7 psf
Approximate center of glass deflection: 1.68in.

Long Load Duration. Resistance, and Deflection Data

Load (~ 30 days}). 13.2 psf

Load Resistance: 32.8 psf

Approximate center of glass deflection: 0.72 in.
Conclusion

Based on your design information, the load resistance is greater than or equal to
the specified loading.

Statement of Compliance

Procedures followed in datermining he resistance of this windqw glass are in accordance with ASTM E1300-09F12.

Disclaimer:
This software can be used lo datermine the Toad resistance of specified glass types exposad to uniform [alsral loads of shael or tong duration subject to the following conditions:
- The glass Is free of edge and surface demage and has been propeny glazed in the apening in conformance with the manufacturer’s recommendations,
. Procedures axist o determine foad resistanca for rectangular glass assemblies thal are:
a. Conlinously supported along alf four edges,
b. Gontinuously suppotled aleng three edges,
. Conlinuously supperled along two parallel edges, and
4. Contimusly supported elong one edge,
_Tha software user has the respensibllity of selecting tha carract procedures for Iha requized applicalion from the softwars,
~The stiffness of members supporting any glass edge shail be sufficient thal under design load, edge deflections shall not excead LA75,
whers L denates thal lenglh of lhe supporied edge.
- The manufacturar slates thal the Safety Plus 10,090 Pelyurethane Large Nissiie Rasistant inlerlayse is compatable to the PVE interayer,
For olner limiting condillons that may apply, rafer to Sectien & of ASTM E1300 and local bullding codes,

Nelther S0G nor GANA guaranless and each disclaims any responsibllily for any paricular resulls relating te the use of the Window Glass Besian & Software Program.
SDG and GANA dlsclaim any llabiflty for any personal injusy of any loss or damage of any wind, including all indirect, spedial, or cansequential damages and lost profits,
arlsing oul of or ralaling to the use of e Window Glass Deslgn 5 Software Program.

Prepared by: on 4/5/2017

Window Glass Design 5 - Version {1.31] Page 1 of 1
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Wood\Works®

SOFTWARE FOR WO OESIGN

COMPANY

May 14, 2020 12:24

PROJECT

AF

Stainless cable & Railing 217-1

2020-05-14 wood block.wwb

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:
Load Type Distribution|{Pat-| Locaticn [ft] Magnitude Unit
tern Start End Start
Loadl Dead Point .83 -2479 ibs
Self-weight Dead Full UDL 7.7 plf
Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :
I R L ] f
1 o 7
=
g 1-4.5"
Unfactored:
Dead 5 5
Factored:
Uplift ~-1009 -1460
Total 5 5
Bearing:
Capacity
Beam 2266 2266
Support 2266 2266
Des ratio
Beam 0.00 0.00
Support ¢.00 0.00
Load comb #1 #1
Length 0.50%* 0.50%
Min reg'd 0.50* 0.50%*
Cb 1.00 1.00
Chb min 1,00 1.00
Ch support 1.00 1.00
Fcp sup 625 625

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

Lumber n-ply, D.Fir-L, No.2, 2x8, 3-ply {4-112"Xx7-1/4™)
Supports: All - Timber-soft Beam, D.Fir-L No.2

Total length: 1'-5.0"; Clear span: 1'-4.0"; volume = 0.3 cu.ft.

Lateral support; top= at supports, bottom= at supports; Oblique angle: 90.0 deg; Repetitive factor: applied where
permitted (refer to online help};




WoodWorks® Sizer

SOFTWARE FOR WOOD DESIGN

2020-05-14 wood block.wwhb WoodWorks® Sizer 11.1 Page 2

Analysis vs. Allowable Stress and Deflection using NDS 2015 :

Criterion Analysis Value Design Value Unit Analysis/Design

Shear X—X fv = 0 rv' = 162 psi fv/Fv' = 0.00
v-v fv = 67 Fv' = 162 psi fv/Fv' = 0.42

Bending (-} x-x fb = 0 Fb' = 1118 Xip-ft fb/Fb' = 0.00
vy fb = 12106 Fp' = 1285 kip—-ft fh/Fb' = (.94

Live Defl'n negligible

Total Defl'n -0.03 = L/486 0.07 = L/240 in 0.49

Additional Data:

FACTORS: F/E{psi)CD cM ct CL CF Cfu Cr Cfrt Ci Cn LC#
Fvy! 180 0.90 1.00 1.00 - - - - 1.00 1.00 - 1
Foy'- 900 9.0 1.00 1.00 1.000 1.200 1.15 1.15 1.0C 1.00 - 1
Fep' 625 - 1.00 1.00 - - - - 1.00 1.0C - -
' 1.6 million 1.00 1.0C0 - - - - 1.00 1.00 - 1
Emin’ 0.58 miliion 1.00 1.00 - - - - 1.00 1.00 - 1

CRITICAL LOAD COMBINATIONS:

Shear LC #1 =D only, V maxg = 1464, V design = 1464 lbs
Bending(-}: LC #1 = D only, M = 8§22 lbs-~ft
Deflection: LC #1 = D only ({total)

N=dead L=live S—=snow W=wind I=impact Lr=rocof live Lc=concentratad E=earthguake
All LC's are listed in the Analysis output
Load combinations: ASCE 7-10 / IBC 2015

CALCULATIONS:
Deflection: EIy = 9,7%e06 1b-in2
v ive" deflection = Deflection from all non-dead loads (live, wind, snow.)

votal Deflection = 1.50(Dead Load Deflection} + Live Load Deflection.
Lateral stabilityi({-}: b = full member width

Design Notes:

1. WoodWorks analysis and design are in accordance with the ICC International Building Code (IBC 2015), the
National Design Specification (NDS 2015), 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.

4 BUILT-UP BEAMS: it is assumed that each ply is a single continuous member (that is, no butt joints are present)
fastened together securely at intervals not exceeding 4 times the depth and that each ply is equally top-loaded. Where
beams are side-loaded, special fastening details may be required.

5 FIRE RATING: Joists, wall studs, and multi-ply members are not rated for fire endurance.
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Designer & 13:29 PM
Job Number : Checked By:

Section Properties: Section1_1.dxf

Section Information:

Material Type =  General

Shape Type = Arbﬁg&

Number ofShapeé “ =1 o
Baslic Properties:

Total Width ZTes84 n

Centroid, Xo = '1.59% _In '“_ — L.t - i
Centroid, Yo = 2033 4] '
X-Bar (Right) = 4128 mn

X-Bar (Left) . Tpass in g

Y-Bar (Top) 2 2455 i

Y-Bar (Bot) TR T A\ s ~
MaxThick L essda in . Sy s
Equivalent Properties:

Aea, Ax = 3263 "2 3

Inertla, 1xx _ T2 ss34 T s im" o
Inertla, lyy N Zas34 | I |

inertia, Ixy Ry, S

Sx (Top) ' T oadre T ime

$x (Bot) = Tzoer i3

Sy (Left) ' U2 a476 g ' ] . S
sy (Right) : sy T i Section Diagram

% ' R

ty ' T I

Plastic Zx a0 s

Plastic 2y i T 4008 I

Torslonal J ' = aad i

As-xx Del 2 o0

AsyyDef % 1000

As-xx Siress 2000

As-yy Siress " = qo00

WKE-DATAENG - ProjectiKF2017 Multiple\EGlass LLG Jeremiah Culp\217-1 Product DevelopmentiDsg Engineering\Seclio., Page 2
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Gompany Jun 30, 2017
Designer 13:29 PM
Job Number : Checked By:

Summary of Section Properlies

Section Information:
Sn.No. 1
Seclion Section1_1..

Baslc Properties:
"Total Width (in) 6.584
Totel Helght (i) 6584
Centroid, Xa (Iny 18588
Centreid, Yo (i) -2.083
X-Bar (Right) {(n) 4128

X-Bar (Lel) (i) 2.468 o )
Y-Bar (Top) (I_n) B 2:455 o B . . _ _
Y-Bar (Bof) {In} 4129

Equivatent Properties:
Arga, Ax (In2) 2283
nertla, xx (in4) 8.534
Inedia, lyy (in"4) 8534
Ineria, Ixy (in*4)  -4.405

Sx (Top) (in3) 3.476

Sx (Bob) (i"3) 2067 B o o N

Sy (Left) (in"3) ‘3476 o R S B

Sy (Right) (in"3)  2.067 ) o - '
% (in) 1612 - - - ) o )

ry (in) 1612 i ) o

Plastic Zx (in"3) 41017
Ptastic Zy {in"3) 4,098
Torsional J {in*4) 3.341

WKE-DATAENG - ProjectiKF2017 Mulliple\EGlass LLC Jeremlah Culp\217-1 Product DevelopmentiDsg Englneering\Sectio.. Page 3
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Designer
Job Number :

20\

Jun 30, 2017
13:24 PM
Checked By:

Section Properties: Section1_1.dxf

Section Information:
Material Type
Shape Type
Number of Shapes

Basic Properties:
Total Width
Tolat Height
Centroid, Xo
Centroid, Yo
Shear Center, Xs
Shear Cehte_t;, Ys .
X-Bar (Right)
X-Bar (Left)
Y-Bar (Top}
Y-Bar (Bot}
Thickness

Equlvatent Propertles:

Area, Ax
Ineriia, Ixx '
inertia, lyy
Inentia, Ixy
Sx (Top}
Sx {Bot)
Sy (Left)
Sy (Right)
™ '

24

Plastic Zx
Plastic Zy
Torsional J

= Hot Rolled Steel

= Pipe

T P :
= 3465  in

= 2912 in

= o000 i
= -0.034 in
=  0.000 in
= 0.000 in
- 1732 in

= 1-75,2.. B in B
= 1441 in

= 1471 i

= 0102 in

= 0.931 "2
= 0851 inhd
- 1,033 g
= 0000 i
= 0591 i3
= 0579 inA3
- 0596 I3
= 0.596 e
= 0956 in

= 1083 in

= 0808 "3
= 0.879 InAg
= 1442 in

1T

Saction Diagram

CaProgram Flles\RISA\SectionProjectl

Page 2
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Company Jun 30, 2017
Designer 13:24 PM
Job Number ! Checked By:

Summary of Section Properties

Section Information:

Sn.No. i

Section " Sectiont_1... - - -
Basic Properties:

Total Width (in) 3465 - - - )

Total Helght (in) T - - — -

Centroid, Xo (i)~ 0.000 - - - - .

Ceniroid, Yo (in) .0,024 . - = P

X-Bar (Right) (n) 1732 - - -

X-Bar (Left) (in) 1732 -

Y-Bar (Top) (in) 144t - - -

Y-Bar (Bot) {in} 1.471 - - — -- i
Equivalent Properties:

Area, Ax (In"2) Y e = P

inertia, Ixx (int4) 0.851 . - - - U .

inertia, lyy {in*4) 1033 - o - - - - — -

inettla, ey (n°4) 0000 o - - - VR — . .

Sx(Top) (@) osei e o -

Sx (Bot) (in"3) 0579 - - - }

Syllefy (in3) 0696 - e R — — .

Sy(Righy) (ma) 0596 T T o

1 (i) Y - - - SO -

1y (in) C o4 T T - e — _

Plastic Zx ("3) 0808 - - - - - . -

Plastic Zy {(in*3) 0879 - - - e e .

Torslonal J (Inhg) 1442 o - - -

GA\Program Flles\RISA\SactionProject Page 3
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Table 2.3.2 Erequently Used Load Duration

Factors, Cpo

Load Duration Cy Typical Design Loads
Permanent 0.9 Dead Load

Ten years 1.0 Occupancy Live Load
Two months [.15  Snow Lead

Seven days 1.25  Construction Load

Ten minutes 1.6 Wind/Earthquake Load
lmpact’ 2.0 Impact Load

1. Load duration factors shall not apply to reference modulus of clastici-
ty, E, reference modulus of clasticity for beam and cotumn stability,
E,,, nor to reference compression perpendicular to grain design values,
F, basedona deformation limit.

7. Load duration factors greater than 1.6 shall not apply te structural
members prossure-treated with water-borne preservatives (see Refer-
ence 30), or fire retardant chemicals. The impact load duration factor
shall not apply lo connections.

2.3.3 Temperature Factor, C;

Reference design values shall be multiplied by the
temperature factors, C,, in Table 2.3.3 for structural
members that will experience sustained exposure to ele-
vated temperatures up to 150°F (see Appendix C).

2.3.4 Fire Retardant Treatment

The effects of fire retardant chemical treatment on
strength shall be accounted for in the design. Adjusted
design values, including adjusted connection design
values, for lumber and structural glued laminated timber
pressure-treated with fire retardant chemicals shall be
obtained from the company providing the treatment and
redrying service. Load duration factors greater than 1.6
shall not apply to structural members pressure-treated
with fire retardant chemicals (see Table 2.3.2).

2.3.5 Format Conversion Factor, K¢ (LRFD
Only)

For LRFD, reference design values shall be multi- §

plied by the format conversion factor, Ky, specified in

Table 2.3.5. The format conversion factor, K, shall not £
apply for designs in accordance with ASD methods -

specified herein.
2.3.6 Resistance Factor, ¢ {LRFD Only)

For LRFD, reference design values shall be multi-
plied by the resistance factor, ¢, specified in Table 2.3.6.
The resistance factor, ¢, shall not apply for designs in
accordance with ASD methods specified herein.

2.3.7 Time Effect Factor, 2 (LRFD Only)

For LRFD, refcrence design values shall be multi-
plied by the time effect factor, A, specified in Appendix
N.3.3. The time effect factor, A, shall not apply for de-
signs in accordance with ASD methods specified herein.

Table 2.3.3 Tempetrature Factor, C:
Reference Design In-Service C,
Values Moisture
Conditions' T<100°F 100°F<T<125°F  125°T<T<150°F
F, E, Eyin Wet or Dry 1.0 0.9 0.9
Dry 1.0 0.8 0.7
Fy, Fy, Fe, and Fe Wet 1.0 0.7 0.5

1. Wet and dry service conditions for sawn lumber, structural ghied laminated timber, prefabricated wood I-joists, structural
composite Tumber, wood structural panels and cross-laminated fimber are specified in 4.14,5.1.4,7.14,8.1.4,9.33, and

10.1.5 respectively.
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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 penetration into side grain of wood member,
Length of thread penetration in main member shall not include the length of the tapered tHp (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, D
G’ 1/4" 5/16" | 3/8" | 716" | 172" 5/8" 34" 7/8" 1-1/8" | 1-1/4"
397 46% 538 668 789 905 1016 1226 1327
381 T 516 640 757 ;s 868 974 117 6 127 3
357 913 1193
940

10 130 | 149 | 16

i | 3500

775

AT 339136

1. Tabulated withdrawal design values, W, for lag screw connections sh

ali be muitip.lied by all applicable adjustment factors (see Table 11.3.1).

2. Specific gravity, G, shall be defermined in accordance with Table 12.3.3A.

12.2.3.2 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in Ibs/in. of fastener penetra-
tion from 12.2.3.1 shall be multiplied by the length of
fastener penetration, p,, into the wood member.

12.2.3.3 The reference withdrawal design value, in
Ibs/in. of penetration, for a single post-frame ring shank
nail driven in the side grain of the main member, with
the nail axis perpendicular to the wood fibers, shall be
determined from Table 12.2D or Equation 12.2-4, with-
in the range of specific gravities and nail diameters giv-
en in Table 12.2D. Reference withdrawal design values,
W, shall be multiplied by all applicable adjustment fac-
tors (see Table 11.3.1) to obtain adjusted withdrawal
design values, W'

W=1800G2D (12.2-4)

Copyright © American Wood Council. Oownioadedip}%ted €ﬁ{‘s\%%
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12.2.3.4 For calculation of the fastcner reference Feil
withdrawal design value in pounds, the unit reference fa B
withdrawal design value in Tbs/in. of ring shank pene- £
tration from 12.2.3.3 shall be multiplied by the length =

of ring shank penetration, p;, into the wood member,
12.2.3.5 Nails and spikes shall not be loaded in
withdrawal from end grain of wood (C,=0.0).
12.2.3.6 Nails, and spikes shall not be loaded in
withdrawal from end-grain of laminations in cross-
laminated timber (C.,=0.0).

12.2.4 Drift Bolts and Drift Pins

Reference withdrawal design values, W, for con-
nections using drift bolt and drift pin conncctions shall
be determined in accordance with 11.1.1.3.

o License Agresment. No reproduction or iransfer authorized.
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LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear
{two member) Connections®?**
for sawn lumber or SCL with ASTM A653, Grade 33 steel side plate (for t<1/4") or
ASTM A 36 steel side piate (for t.=1./4"}
(tabulated lateral design values are calculated based on an assumed length of 1ag
screw penetration, p, into the main member equal to 2D)

EE

i

5 § & 82, £
EARY % St P ' i o & 2% sa 0T £
Z£ 38| &S 83 g 08 2g g 8L gL g8 532 |858s3| 92
23 | ok T3 TE3 T3 P2z T35 i is TEE 1g2533 $3
wic Sa o OEo oY oaZ oaT T LY ors DHaZE 0=
ts D Zy FARR Z | 2y Z, 1 4y Z 2y Z; Z Z | Zn Z, Zy Z, Zy 1 Zy Z;
in. in. Ihs. Ibs. lbs. Jhs. fbs. jbs. 1bs. ibs. Ibs. Ihs, Ibs. Ibs. lbs, Ibs. Ibs. 1bs. Ibs. ibs. jos. lbs.
0.075 1/4 170 138 160 120 450 140 150 110 150 100 1406 100 140 100 430 a0 13¢ 920 130 ab
{14 gage} 5/15 220 160 260 143 180 130 190 130 130 130 180 120 180 120 170 110 170 110 1606 100
38 220 160 200 140 200 138 190 130 190 120 180 120 180 120 170 110 170 100 170 100
0.105 174 180 140 170 130 160 120 160 520 160 118 150 10 150 110 140 100 140 100 140 g0
{12 gage) 5/16 230 170 219 150 200 140 200 140 140 430 180 130 180 120 180 110 170 110 170 118
38 230 160 210 140 200 140 208 130 200 130 190 120 190 120 180 10 180 110 170 110
0.120 114 180 150 180 130 170 120 170 120 166 120 1608 140 160 110 150 100 150 100 144 100
(11 gage} 5/16 230 470 210 158 210 140 200 140 200 140 190 130 180 130 180 120 180 120 186 110
s 240 170 220 150 240 148 210 148 200 130 200 130 180 120 180 110 180 110 180 110
0.134 14 200 150 180 140 180 430 170 430 170 120 160 120 160 110 180 11¢ 150 100 150 100
{10 gage} 5/16 240 180 220 180 210 150 210 140 200 140 200 130 200 130 180 120 180 120 180
318 240 170 220 150 220 140 21¢ 140 210 140 200 130 200 130 19¢ 120 190 120 180
0.179 14 220 170 210 150 200 150 200 140 190 140 490 130 190 130 180 120 178 120 174
{7 gage)| 5/16 260 180 240 174 230 160 230 160 230 180 220 150 220 150 210 130 200 138 200
38 270 190 250 170 240 160 240 16¢ 230 15¢ 220 140 220 140 210 130 210 t30 200
0.238 14 244 180 220 160 210 450 210 150 260 140 180 140 180 130 180 124 180 120 180
(3 gage}| 516 300 220 286 190 270 180 260 180 260 170 250 160 250 160 230 150 230 150
38 ato 220 280 180 270 180 270 180 260 170 250 160 250 160 240 140 230
34 1110 G670 1620 590 980G 860 a70 550 950 530 920 500 910 500 860 450 444
78 1510 880 1390 780 1330 730 1320 710 1266 890 1250 650 1230 650 1170 530 11682 11440 570
1 1940 1100 @ 1780 860 1710 810 1700 880 1650 860 1600 8§20 1580 810 1500 740 1480 1460 710
1/4 1/4 240 180 220 160 210 150 210 150 200 140 140 180 130 180 120 180 120 180 120
250 150 230 150 236 140
314 1200 730 1100 540 1060 600 1020 70 8o 540 980 530 430 490 920 480 800 470
T8 1600 830 4470 820 1410 770 1400 750 1360 720 1320 6490 1310 8580 1240 G630 1220 620 1200 600
1 2040 1150 | 1870 1000 | 1808 950 1780 830 1730 900 680 450 1860 B840 4570 770 1550 760 1530 740

1. Tabulated lateral design values, Z, sh

a1l be multiplied by all applicable adjustment factors (sce Table 11.3.1).

[

. Tabulated fateral design values, Z, are for “reduced body diameter” fag screws (see Appendix Table L2) inserted in side grain with screw axis perpendicuia to

wood fibers; screw penetration, p, into the main member equat to 8D; dowel bearing strengihs, F,, of 61,850 psi for ASTM A653, Grade 33 stecl and 87,000 psi
for ASTM A36 steel and screw beading yield strengths, Fy, of 70,000 psi for D= 14", 60,000 psi for D= 5/16", and 43,000 psi for D =3/8".

. Where the Iag screw peneiration, p, is less than 8D but not less than 4D, tabulated lateral design vatues, Z, shall be multiplied by p/8D or lateral design values

shall he caiculated using the provisions of 12.3 for the reduced penctratior.

. The length of lag screw penetration, p, not including the length of the tapered tip, E (see Appendix Table L2), of the lag scrow inte the main member shall not be

fess than 4D, See 12.1.4.6 for minimum length of penetration, p,y,.
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