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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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GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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Glass w-top and bottom

:“—"._U.
nad
5
=
=)
m
(=]
&
|_.
2
o
0
o
i

Y

r-...

b

o™

]

— w

i 8

i o

O <C| L




pEJ|ied WoRoq pue dol-m SSBID

Z-,1z sselfg

WY 626 1 L107 ‘gz 1des ey wopog % dol /M SSEID 4v
g-s [3Sd
euIoD 9y} 18 pelldde peo| juled '€ 074 Speo]
Shlg
8N
€
SN




LIl WORog puE doym SSEID

g-Llg sselb3

WY 6Z:6 18 L10T ‘2T des [ley] woyues dol jan sselD Y
9-38 {38d
aippiu 2y} 18 paidde pzoj julod ‘7 O71d SPRIT
T
Ny
Ehlg
N,

A




Z-,1¢ sselb3g

pEsIEd WoRod pue dokm SSeID
Y 62:6 18 2L0T ‘TT Ides pey wonog g do /AN SSED 4
L-MS 198d
] ‘G D78 SpRYT]

SN

ALED




Z-217 ssejb3

peijie) wenoq pug doj-m SSe(D
NV 6Z:6 18 2102 ‘2¢ 1deg ey wonog @ dol /AL SSBID 4y
g2-Ms (3Sd
puim ‘g O 'Speo]
M
m\-. -
R
85350




pellel wopnog pug dap-m 88|19

NV 67:6 38 /102 ‘22 1deS

8-MS

ey wepog g dol /M SSelD

Z-117 sselb3

4

25d
uBlapA SSBID ‘4 OT7E 1SPETT]

HASLO™




pEI'liBl WONog pue dOYA SSB[D , Z-/1Z sseifg
WY 6Z:612 1102 ‘22 amﬂ [reyy wonog 3 dof /M SSelD 4V
0L -S| 13Sd

uonn(cg Alug adojeauz

{padoAuz) peAe{dsi SHI9UD 9P0D Iaquisy

050
SL-08
CE™-GL”
0'L-06"
o't =
21D oN

(nug)
¥osyo 2pad




Company . PSEI Sept 22, 2017

, Designer T AF 9:28 AM
EER! S Job Number - Eglass 217-2 Checked By:
Model Name : Glass W/ Top & Bottom Rall

Aluminum Properties

Label E [ksi] G [ksi] Nu _ Therm (...Density].. Table B.4
1.3

Flulksil _Ftylksi} _Foylksi] Fsulksi] __ Ct
18 13 12 141

Aluminum Section Sets

Label ) Shape Type Design List Mataezial Desicm R. Alin?] lyv[indl lzz[in4] Jiind]
‘POST RT2 375}(2 375X 125 . i 952 |1 424

oM RAILl RT1.25X1.25X0.125 |

Joint Coordinates and Temperatures

| abel XAt ' Z it Temp [F]___ Detach From ...
1 0 _ 0 0]

Joint Boundary Conditions

Joint Label X [kfin] Y [kfin] Z [kiin) X Rotik-ftfrad] Y Rotfi-ftirad] 7 Rot [k
1 N1 React eag Reachic Reactlon Reggi on Reacti
3 il e e
3 1 N5 LReactlon Reachon Reaction Reaction Reaction Reaction _ |
Aluminum Desiqn Parameters
Label Shape Lenuth[fil _Lbyy[ft] Lbzz[ft] ' Lcomp top{ftiLcomp bonﬂLtor& Kyy Kzz Ch  Funch...

M1 POST 4 __Lbyy Lateral|

M7 |BOTTOMRAIL | 5 Lbyy

Basic Load Cases

BLC Descriptien Category GravityY GravilyZ Gravily .Joint Point _ Distribu.. Area(M...Burface,
1 _|Distributed load-y at the to 2
: Distribited.ioad-Xatihe side
2 Point load applied at the corner
“Point Ioad applied-atthe. Triiddle
Infill 1

M

RISA-3D Version 15.0.4 Bl L ADsg Engineering\Glass w-top and bottom rail.r3d] Page 1




Company : PSEl Sept 22, 2017
Designer © AF 9:29 AM

EERB A Job Number : Eglass 217-2 Checked By:
Model Name : Glass W/ Top & Bottom Rail

Basic Load Cases (Contmued)

Distribu..

X GravilyY GravityZ Gravity Joint rea(M...Surfa

Point

Glass Weigh
BLG6 T ransient Area Loads

Member Distributed Loads (BLC 1 : Distributed load-y at the fop of)

Member Label Direction Start Magnitude[k/t....
Y -0

End Locatign[it, %]

Member Distributed Loads (BLC 2 : Distributed load-X at the side o)

Member Label Direction Start Magnitudeik/tt.... End Magnitude({k/ft.F... Start Location{it.%] __ End Location[fl.%]
1 M2 05 0] 0

Member Distributed Loads (BLC 7 : Glass Weitth)

Member Labsel Direction Start Magnitudalkift..., End Magnitude[k/MtF,.. Start Locationfft, %} End Location[ft.%]
1 0

1 IVIS.: Y -018

Member Distributed Loads (BLC 8: BLC 6 Transient Area Loads)

Member Label Dirgction Start Magnitude[k/t,... End Magnltug o[l ... Start Location[ft, %! End Location[#,%]
4 441e-16

Joint Loads and Enforced Displacements (BLC 3 : Point load applied at the corner}
Joint Label LDOM Direction Magnitudef(k.k-1t), {in.rad), (k*s"2/ft. k”*s"‘2"mtI
2

N N2 1 L l Z
Joint Loads and Enforced Displacements (BLC 5 : Infill}

Joint Labei LD.M Direction Magnituda]{lo k=t (in.rad), (K*sh2/, K s* 2
L1 ] N4 | L i Z 1 037 i

Member Area Loads (BLC 6 : Wind)

Joint A Joint B
1 N7

__Joipt C Joint D Direciion Distribution
N8 A-B

Load Combinations

Dasgcription S..P.. S.B. Fa BLC Fac.B.Fa.B.Fa.B.Fa.B.Fa. B..Fa..B..Fa. B..Fa. B.. Fa.
Distributed load-y at the {...)Ye l 7 11

-——-——___———-——_——.______—w—_——_——___——_____—_______—_-——

RISA-3D Version 15.0.4 [v.ALAL LA A \Dsg Engineering\Glass w-top and bottom rail.ra3d] Page 2




Company : PSEI
Designer ; AF

EEERI S " JobNumber : Eglass 217-2
Mode! Name : Glass W/ Top & Bottom Rail

Sept 22, 2017
9:29 AM
Checked By:

Envelope Joint Reactions

Jaoint Xk} LC Y [k]

Z.1k] LG MX [kt

LC

MY [kft] LG MZIkf] LC

0 1] 0

A 0 1 18

Envelope Member Section Forces

Member Sec Axiallk]  LC v Shear[k} 1.C_z Shearlki LC Torauelk4i] LC y-y Mome... LG_z-z Mome... LG
] 1 0 0 1

747 13 0 1

. 43“' 2 maxi 128 1

1

ﬁ_——-ﬂ
RISA-3D Version 16.0.4 LA ADsg Engineering\Glass w-top and bottom rail.r3d] Page 3




Company . PSE! Sept 22, 2017
Pesigner . AF 9:29 AM

E EERI ' Job Number : Eglass 217-2 Checked By:___
2 Model Name : Glass W/ Top & Bottom Rail

Envelope Member Section Forces (Continued)

Member Sec _____Axiallk] LC vy Sheatik] LG z Shea] LC T

_Envelope Member Section Deflections

Mamber Sec x {in] ic y {ind LC z {in] LC x Rofatelr.. LC {n) Ly Ratio LG {n) Liz Ratip LG
M1 1 1] NC

2.617e-02

3.331e-02

25 | 3 lmaxl 0 1 0 1 0 1 0

M
RISA-3D Version 16.0.4 M.V \Dsg Engineering\Glass w-top and bottom rail.r3d] Page 4




Sepl 22, 2017

Company : PSE!

) Designer . AF 9:26 AM

< E RES A Job Number : Eglags 217-2 Chacked By:
Model Mame 1 Glass W/ Top & Botlom Rail

Envelope Member Section Deflections (Continued)

Lc

() Lz Ralip LG

Member

x [in} LC . _ vin]
= 57

3.019e-02| 2

3.799e-03

Dir LC Pnc/Q... PatfOm, Mny/O... Mnz/O,., vy, Vnz/O... Cb Ean

Z

6,364 | 6. 364‘:_ ENGEE

25

15,383[21923| 1417 | 1.417
[o87:118260(% e

1712 1109711 .339 |

3
337

“[RT1.25X...

2.5

]

4

RISA-3D Version 15.0.4

AL \Dsg Engineering\Glass w-top and bottom rail.r3d]




Company ' PSEl Sept 22, 2017
Designer : AF $:30 AM

EEERE A Job Number : Eglass 217-2 Checked By:
Model Name : Glass W/ Top & Bottom Rail

Joint Reactions (By Combination}

LC Joint Label % K] Y [k} Z K] _MX kg MY fk-ft] MZ [k-ft]
N1 0 18 0 0 0_

————— e
RISA-3D Version 15.0.4 pALAL LA ADsg Engineering\Glass w-top and bottom rail - Gopy.rad] Page 1




Glass Load Resistance Report -- Friday, Seplember 22, 2017

Glazing Information Project Details
Edge Supports: 2 Sides Project Name:
Glazing Angle; 90° Location:

Lite Dimensions. Comments:

Unsupported Length:  60.0in.
Supported Length: 42,0 in.

Glass Construction (Rectangular)
Single Glazed Lite

Glags Type: Fully Tempered
Nominal Thickness: 516 in,

Short Load Duration, Resistance, and Deflection Data

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

Long Load Duration, Resistance. and Deflection Dafa

Load {~ 30 days): 13.2 psf

Load Resistance: 32.8 psf

Approximate center of glass deflection: 0,72 1n.
Conclusion

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

Statement of Compliance

Procadures followed in determining the resistance of this window glass are in accordance with ASTM E1300-09/42.

Disclalmer:
This software can bo used (o datermine he load resislance of speciliad giass lypes expusad to uniform lateral oads of shart or long duration subject lo tha foliowing condilions:
- The glass is free of edge and surface damago and has been proparly glazed in the epening In conformance with the manufacturar's recommendations,
_ Procedures exist o determine toad resistance for rectangular glass assembiles ihat are;
a, Continuously supparied aleng all four edges,
b. Continuously supported along three adges,
e, Centinuously supported aleng two parallel edges, and
d, Continugusly supporled along one edge,
- The sofware user has the responsibility of seleeting the correct procedures for the required application from the software.
_The sliffnass of members suppording any glass edge shall be sufficient thal under design load, edga deflections shall nol exceed LI175,
where L denotes thal length of the supporled edge.
-The manufacturer states that the Safsty Plus il 0.090 Polywrathane Large Missile Rasislant interlayer is comparabie te the PYB intedayar.
For alher limiting condilions that may apply, reler io Seclion § of ASTM E1300 and local bullding codes.

Melttier S0OG nor GANA guarantees and each disclaims any responsibiilty for any particular results telating ta the use of the Window Glass Deslgn 5 Software Program.
506 and GANA disclain any fiabllity for any personal injury or any loss of damage of sty kind, including s}t indirect, spactal, ar consequential damages and lost profits,
arislng out of or refaling to the use of the Window Glass Dasign 5 Software Program.

Prepared by: on 4/5/2017

Window Glass Design 5 - Version [1.31] " Page1of1



Details Report --

Friday, September 22, 2017

Lite Sketch

JIALPEL L EL LI LLLLLELLELLLLL L /7

42.0 iIn.

srrriiiliiliitii il

K————— 0.0 in, ———)

90.0°

Window Glass Design 5 - Version [1.31]

Page 1 aof 2




Detai l S RGpOl’t - Friday, September 22, 2017

6.0 mm (1/4 in.) Glass

Load {psf)
5 6 7 %910 12 35 20 3 10 e 425 iss M0
144 L I L 1 i i 1 1 1 L 1 | L asyp
120 : SN
TR 238
8 ‘% ' §
w4 2000 : B
[
By 70 o o
R 1500 " )
o s
1?: 508 \ n g
g 4 - 1600 E
o ] 900 &
g o ~ [ 2
o ™~ w7
< 26,0 mm (174 in)) Qass \\\-.._ sw 2
a Nonfactored Laad(iPa) . 'ﬁu
2 5. simply Supported|Along Twa Paralel Edges = wod
a 12 gb; 0‘032;) 1{ \\“ 300 -
-1l 3-Second Duratio 0
o ] N
025 0.3 v 16 .5 20 3.0 49 30 10 100
Load (kPa)
Short Duration Load
Non-Factored Load. 12.5 psf
Glass Type Factor: 4,00
Load Resistance: 50.1 psf
Approximate Deflection: 0.86 in.
Long Duration Load
Non-Factored Load: 12.5 psf
Glass Type Factor. 3.00
Load Resistance: 37.5 psf
Approximate Deflection: 0.41in.

Window Giass Design 5 - Version [1.31] . Page 2 of 2
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Compary . PSEl Sept 22, 2017
Designer . AF 1:.00 PM

EEE R!S y Job Number - Eglass 217-2 Checked By:
Model Name : Glass W/ Clips

Hot Rolied Steel Properties

Label E [ksi]
‘_____‘1 A36 Gr 36

G [ksil Nu__

Therm (E.. Densiy[iit.. Yieldlksi] Ry Fufksi} Rl
1.2

Aluminum Properties

Label E[ksil G [ksi] Therm {...Density.. ki Flulksil Fiy[ksil Feylksi] Fsulksi Gt
] 16 13 [ 12 141

1 3003_H14 100 |

5052—H34
B0B1ZT6 W0

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design R... A[in2} lyylind] lzz[ind] _J[ind
1 1caBLE| 3/16" Rod | ABrace | None | A36 Gr.36 [ “Typical | .027 | 6e-5 | 6eb L0012}

Aluminum Section Sets

Label Shape Type Design List Materlal _Design Rules Alin lyy lind] _ fze [ind] J [ind}
1 | _POST RI2376x237.. Golumn Rectangular Tubes| 6061-T i 95 052 | 1,424
TORRAILL [RTIXIX0/005 i Bea Solanpalar Tanes | (G061 L TR FETypica 4 48%
[ 3 IBOTTOM..|RTiX1X0.095| Beam Rectangular Tubes| 6061-T6 | Typical 344 048 048 07

Joint Coordinates and Temperatures

Labal X Y [ft] Z I8 Temp {Fl Detach From Digp...
0 8] 0 0

Joint Boundary Conditions
Joint Label A [kfin] i Z fiiin] % Rot.{k-ft/radi Y Rol.[k-ftfrad] Z Rot.{k-ft/rad]
1 N1 ___Readti i i Reaction Reaction Reaction
: ReAttion e e L
Reaction Reagction Reaction Reaction

Reactton Reaction

M

RISA-3D Version 15.0.4 [\,.7\...\...\...\...\21?—2 Aluminum Railing\Dsg Engineering\Glass w-clip.rad] Page 1




Company . PSEL Sept 22, 2017
1:00 PM

Designar . AF
Checked By:

EERE ' Job Number : Eglass 217-2
Model Name : Giass W/ Clips

Hot Rolled Steel Design Parameters

Label Shape  Lenathlft  Lbyyift] Lbzzift] Lcomp top[f] Leomp hot{ft] L-torqu... Kyy Kzz Cb___Function
No Data to Print ... |

4

Aluminum Design Parameters

Labsl Shane Lengthiftl  Lbyylf) Lbzzlffl  Lcomp foplft] Leomp botff] L-torqu,,, Kyy Kzz Ch_ Fungtion

1 M1 POST 4 Lbyy . Latgrqll
N BOS 7 W ieral

3 M5 POST 4 Lbyy Lateral

Basic Load Cases

BLC Desaription Category X Gravity Y Gravity Z Gravity Joint Poini__ Distribut,. Area(M... Surface...

Load Combinations
Description So.., PDelta_S... BLG Facl. BLG Eact BLC Fact..BLG Facl .BLG Facl, BLC Fact. BLC Fact..BLC Fact. BLC Fact, BLC Fact.,
Yes| Y 1 1

L oad Combination Design

Description  ASIF D ABIF  Service Hot Rolled Gold For,
1 _|Distrlbuted Yes Yes Yes Yes
Distritited ag:
Point load a.
Joint l6ad.a;

Wood  Concrele  Masonry Footings  Aluminym Connecti
Yes Yes Yes

Joint Loads and Enforced Displacements (BLC 3 : Point ioad applied at the cornet)

Joint Label L.D.M Direction agnitudelik k-1, (inxad), (¢Fs*201 .
i L \ z ] 2 |

11 N2
Joint Loads and Enforced Displacements (BL.C 5 : Infill} '

Joint Label L.D.M 1 Direction Magnitudei{k.k-£9), {in.rad), (iK'sh2iit...

L1 N4 I L Z I 037

— e e
L L L L\ \2172 Aluminum Railing\Dsg Engineering\Glass w-clip.r3d] Page 2

RISA-3D Version 16.0.4 [




Company ;. PSEI Sept 22, 2017

. Designer . AF 1:00 PM
EER! Joh Number : Eglass 2172 Checked By:
i Model Mame  : Glass W/ Clips
Envelope Joint Reactions
Joint A1k LC. Y {kl LG Z Ik LG MX [k-ft] LC_| My flefll LG _MZ [k-ff]  LC
0 1 . 2

Envelope Member Section Forces
Axiaflkl LG

embear. Sec

y Shearlk] LC_z ShearK] LC Torquelk-., LG y-y Mome., L zz Mome., 1C
0 1

{1 0 1] 795

5T [20mad 188 |t L o 111037138 0 1

Page 3

RISA-3D Version 15.0.4 ML 217-2 Aluminum Railing\Dsg Engineering\Glass w-clip.r3d]




Campany : PSE!
Designer . AF

RE A Job Number : Eglass 217-2
b N Model Name : Glass W/ Clips

Sept 22, 2017
1:00 PM
Checked By:

Envelope Member Section Forces (Continued)

Member Sec Axialfk]

Envelope Member Section Deflections

Member  Sec % [in] LC y fin] LC z Jin] LC xRotate [r.. LC (n) Ly Ratio LG (n)l/z Ratio LG
1 )|

M1 i 0

1]

NG 1

2.51e-02]| 2

| 1

0
0
0

——M

RISA-3D Version 15.0.4 Lo LA ALA217-2 Aluminum Ralling\Dsg Engineering\Glass w-ciip.r3d] Page 4




Company
Designer

EER A Job Number
Model Name

. PSEI

. AF

: Eglass 217-2
: Glass W/ Clips

Sept 22, 2017
1,00 PM
Checked By.

Envelope Member Section Deflections (Continued)

Mamber Sec

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

Memher __ Shape CodeC..

Locift] 1LC Shear..

Loclft] Dir LC PnelQ... PntfOm..

MayiO, anfO ViylQ... Vnz{O,.. Cb Ean

1 | M1_[Rr2a3rsx] 561 55 | 0 2]615,383 21,923] 1.41 1716364 16,364 [ 1 H.1-1
Ve RT2G75 756 A5 383121923 | 44T, £176.864176 364 11
3 | M5 |RT2375x.] 561 | 4 (6] .055 3017 2 16115.383121.8231 1.417 | 1.417 | 6.264

—e e . -
RiSA~3D Version 15.0.4 AL AL 2172 Aluminum Railing\Dsg Engineering\Glass w-clip.r3d] Page 5




Glass Load Resistance Report -- Frday, Soptombe 22, 2017

Glazing Information Project Details
Edge Supports; 2 Sides " Project Name!
Glazing Angle: 90° Location:

Lite Dimensions: Comments;

Unsupported Length:  42.0 in.
Supported Length: 50.0in.

Glass Construction (Rectangular)
Single Glazed Lite

Glass Type: Fully Tempered
Nominal Thickness: 1/4 in.

Short Laad Duration, Resistance, and Deflection Data

Load (~3sec.). 31.0 psf
|.oad Resistance: 50.1 psf
Approximate center of glass deflection: 0.96 in.

Long Load Duration, Resistance, and Deflection Data

Load (~ 30 days). 13.2 psf

Load Resistance: 37.5 psf

Approximate center of glass deflection: 0.41 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 determining the resistance of {his window glass are in accordance with ASTM E1300-08HM2.

Disclaimer:
“This sofiware ean be used to detarmine the load istance of specified glass lypes exposed to unllorm lateral loads of shett or [ong duralion subject to the [ollowing condilions:
- The glass Is free of edge and surface damage and has been properly glazed in the vpening in conformance wilh the manufaclurar's recommendations.
- Procedures exist (o determine load resistance for rectongular glass assemblies thal are:
a. Gortinuously supporled aleng all four edges,
b. Confinucusly supporied along thres edges,
& Continuously supporied along twe parallal edges, and
d. Continuously supperied aleng ons adge.
- The software ussr Nas the responsibility of selectlng the correct precedures far the fequired application from {he software.

-The sliiness af membars supporting any glass edge shall be sufficient That under design toad, edge deflections shall not excead LI175,
where £ denoles {hat fenglh of the supparted edge.

- The manufaciuror stales Lhat tha Safety Plus Il 6.050 Polyurethane Large Missile Resislant intarlayer 1a comparsble lo the PVB interiayer.
For other Umiling conditlons \hat may apply, refer o Seotion 5 of ASTM E130C and local building codes.

Neilher SRG nor GANA guarantees and each disclaims any rasponsibilly for any particular resulls relating to e use of the Window Glatss Dosign 5 Sofhvare Program.
206 and GANA disclaim any tiability for any personal Injury or any loss of damnge of any kind, including all tndlrect, special, or consequential dumages and fost profits,
arising out of or relaling lo the use of tha Window Glass Design 5 Soltware Program.

Prepared by: on 4/5/2017

Window Glass Design 5 - Version [1.31] Page 1 of 1




Friday, September 22, 2017

Details Report -

Lite Sketch

60.0 in.

FITPFT7E7PTTTF77 777777,

50.0°

K 42,0 in. —

Window Glass Design 5 - Version [1.31]

Page 1 of 2




DetaﬂS RepOrt - Friday, September 22, 2017,

8.0 mm {5/16 in.) Glass

Load (psf)
s § 7 8910 12 B 20 30 w0 00 125 150 209
144 i | | ] ] ] 1 i 1 1 [ 1 3
N b
120 3000
— P
3 m 1500 a
w904
a S0 : w00 '
& 7] R A
o TN o
a 6o ELY
B - : 3
{g H ~ 1200 &
& x M, : L o B
ah o el
Fu 900
o ™~ s B
a3 S &
5 - <] W A
4y F> o 2
© 01180 mm (516 1)) Glass \ \\ 8 ke
443, . | Rl
'ﬁ) Nonfactored Ldad (kPa) o~ \ "E)
g 5.} Simply Suppo: e Along Two Paraliel Bdges \‘\‘ 0
~1 Pb=0.008 ~1
12 lﬁecond Duragion 300
19 1 — — —t 210
.25 0.3 075 10 1.5 28 30 49 50 k2 10.0
Load (kPa)
Short Duration Load
Non-Factored Load: 10.9 psf
Glass Type Factor. 4.00
L vad Resistance: 437 psf
Approximate Deflection: 1.681n.
Long Duration Load
Non-Factored Load: 40.9 psf
Glass Type Factor: 3.00
Load Resistance: 32.8 psf
Approximate Deflection: 0.72 1n.

Window Glass Design 5 - Version [1.31] Page 2 of 2
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DECK AND FASCIA MOUNT ANALYSIS & DESIGN:

Pages 2,000 - 2,999

ph. (541} §50-6300
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250-A Main Street E-Mail: info(@structurel.com
Klamath Falls, OR. 97601 Web: www.structurel.com



Anchorage Design - Deck Mount

Project Number Eglass 217-2 Sheet
Project Name Designed by IE Date 9/19/2017
Subject Checked by Date

Base Plate Design

Input
- Calculated

Try 4-1/4" x 4-1/4"  ®DHC AL

Max shear force, P

e cines = £ V5 5PJigz 5N o o
g =
B =
N : i )
f, -

Plate Theckness, t >=

wyaafzwaaf2 a3, Alamninane Alloy 39t (AN
3?3 . 264 K




Base Plate To Concrete

Use ITW Red Head Turbolt Wedge o o

Anchor strength based on ESR-2427

Concrere Capacity, T = psi

Bolt size = in

Bolt Spacing, S in 0O o)

Plate Edge distance, e = in

Concrete Edge distance, , = Hin ?"6‘1‘ \\e*(ﬁ\&

Max Shear force, P =
Max Moment, M =
Effective depth, heff =
Tension/ 2 bolis =
Shear/ 2 bolts =

i b, as per Risa Output i
b, (Zoo Vo x5 oy D50 C?\Qj ¥ ¥

b posk %Pa(‘.i»j X




Check of Concrete Breakout Strength

Ncbg = {ANc/ ANco)*q}ed,N Weodn u}c,N u"r;p,N Ny

Ago= (g + S+ 150 =
Anco= INetf =
Wy = 1/ 114+ (2*5/2)/30eg) |

Wegy = 0.7 +0.3* [Cyf (1.5 heg) =
Yoy =
Weon =
N = 17 A 2 (™ =
Nebg =
Capacity of (2) 3/8" Wedge =

Allowahle tension Load capacity =

USE [1/2" ¢ Lag Screws @ 32" o.c., Min 3" Embedment into wood blocking]




Check of Concrete Breakout Strength

Vcbg = {A\fc/ A\Ico)*wec lped L5"c lph Vb

Aye= [2{1.5C,) + S heg =
Ayes= 4.5C, =
W, = 1/ [1+ (2*5/2)/3C,) ]

W, =07 +0.3 *[C,/(15C,) =
Wy, =
Wy = (L5 C, fhe)™” =
Vy = 8 (hag/ ) ()% A (£10.5 €. =
Vi =
Capacity of (2) 3/8" Wedge =

Allowable Shear Load capacity =




Tension - Shear Interaction

Shear force, P
Moment, M
Tension, T

(T/ d) Ncbg+,P/Vcbg< 1.2
T/ cb Ncbg"*' P/Vcbg

le, as per Risa Quiput

5 élb~ft, as per Risa Output




Precision Structurat Englnresring, Ine, Medlord Office

260 Main Stroet, Suite A « Klamath Falls, OR 87601 836 Mason Way (off Sage Road) « Medford, OR 87501
Tel (841) A50.5300 « FAX (541} B50-6253 Tel (541) 858-B500

wyrwstiucturel.com » Emall: info@sfruchired.com
PROJECT No-F’%\a e\ -2 sHEETZ2o 4N F
PROJECT NAME DESIGNED BY Tt
SUBJECT CHECKED BY.
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Wood\Works®

SOENVARE FOR WO O DUSIGHN

COMPANY

May 15, 2020 10:26

PROJECT
Stainless cable &
AF

2020-05-14 wood

Railing 217-1

biock.wwb

Design Check Calculation Sheet
WoodWorks Sizer 11.1

Loads:

Load Type Distribution|Pat-| Location [ft] Magnitude Unit
tern Start End Start End

Loadl Dead Point 0.83 -2479 lbs

Seif-weight Dead Fuill UDL 7.7 plf

Maximum Reactions (Ibs), Bearing Capacities (Ibs) and Bearing Lengths (in) :

|

L

1 |_5r|

—

5T 3
o 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 G.00 0.060
Support 0.00 0.00
Load comb #1 #1
Length 0.50%* 0.50%
Min reg'd 0.50%* 0.50*
Ch 1.0C 1.C0
Cb min 1.00 1.00
Cb support 1.00 1.00
Fcp sup 625 625

*Minimum bear

ng length setting used: 1/2" for end supports

Lumber n-ply, D.Fir-L, No.2, 2x8, 3-ply {4-1/2"x7-1/ ")

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
permitied (refer to online help);




WoodWorks® Sizer SOFTWARE FOR WOOD DESIGN

2020-05-14 wood block.wwb 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 Fv' = 162 psi fv/Fv' = 0.00
v-y fv = 67 Fv' = 162 psi fv/Fv' = 0.42

Bending (-} =x-Xx fbo = 0 Fb' = 1118 kip-ft fb/Fb' = 0.00
vy fh = 1210 Fb' = 1285 kip-ft fh/Fb' = 0.94

Live Defl'n negligible

Total Defl'n -0,03 = T1/486 0,07 = L/240C 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
Fby'- 900 9.90 1.00 1.00 1,000 1.200 1.15 1.15 1.00 1.00 - 1
Fcp' 625 - 1.00 1.00 - - - - 1.00 1.0C - -
E' 1.6 million 1.00 1,00 - - - - 1,00 1.00 - 1
Emin’ 0.58 million 1.00 1.00 - - - - 1.00 1.00 - 1

CRITICAL LOAD COMBINATIONS:

Shear : LC §1 = D only, V max = 1464, V design = 1464 1ibs
Bending(-): LC #1 = D only, M = 822 lbs-£t
Deflection: LC #1 = D only (total}

D=dead L=live S=snow W=wind T=impact Lr=roof live Le=concentrated E=earthquake
All I.C's are listed in the Analysis ocutput

Load combinations: ASCE 7-10 / IBC 20153
CALCULATIONS:

Deflection: Ely = 9.78e06 1b-inz

wiive" deflection — Deflection from alil non-dead loads {live, wind, snow..}
Total Deflection = 1.50(Dead Load Deflecticn} + Live Load Deflection.

Lateral stabilityi(-): b = fuil 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 mutti-ply members are not rated for fire endurance.
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Section Properties: Sectlon1_1 xf

Section Information:

Material Type‘
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Summary of Section Properties

Section Information:
Sn.No. 1
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Mode!l Name @ 42" tall - 135 degree post

Aluminum Properties
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Aluminum Section Sets
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Aluminum Design Parameters
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Joint Coordinates and Temperatures
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Joint Boundary Conditions
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Joint Loads and Enforced Displacements (BLC 1 : di)
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EEE N2 ! L | Z I 25
Basic Load Cases
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Table 2.3.2 Frequently Used Load Duration
Factors, Cpt

Load Duration Cp Typical Design Loads
Permanent 0.9 Dead Load
Ten years 1.0 Occupancy Live Load
Two months 1.15 Snow Load
Seven days 125  Construction Load
Ten minutes Wind/Earthquake Load
Impact 2.0 Impact Load

1. Load duration factors shall not apply to reference modulus of elastici-
ty, E, reference modulus of elasticity for beam and columm stability,
E,,, nor to reference compression perpendicular to grain design values,
F_, based on a deformation Hmit,

2. Load duration factors greater than 1.6 shall not apply to structural
menbers pressure-treated with water-borne preservatives {see Refer-
ence 30), or fire retardant chemicals. The impact load duration factor
shall not apply to connections.

2.3.3 Temperature Factor, C:

Reference design values shall be multiplied by the
ternperature 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 i.6
shall not apply to structural members pressure-treated
with fire retardant chemicals (see Table 2.3.2).

" NATIONAL DESIGN SPECIFICATION FOR W0OD CON

2.3.5 Format Conversion Factor, Kr (LRFD
Only)

For .RTD, 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, . (LRFD Only)

For LRFD, reference 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.
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Table 2.3.3 Temperature Factor, Gt
Reference Design In-Service C;
Values Moisture
Conditions’ T<100°F 100°F<T<125°F  125°F<T<IS0°F
F, E, Enis Wet or Dry 1.0 0.9 0.9
Dry 1.0 0.8 0.7
Fbs Fvs Fc: and FCJ— Wet 1.0 0.7 0.5

1, Wet and dry service conditions for sawn lumber, structural glued laminated timber, prefabricated wood I-joists, structural
composite humber, wood structural panels and cross-laminated timber are specified in 4.1.4,5.14,7.1.4,8.1.4,9.3.3, and
10.1.5 respectively.
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Table 12.2A

Lag Screw Reference Withdrawal Design Values, Wt

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 tip (see 12.2.1.1).

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

668

28

1. Tabulated withdrawal design values, W, for lag screw conneciions sha

e multipiied bjf all applicable adjustment factors (see Tabie 1 1.3.1).

3. Specific gravity, G, shall be determined 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)
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12.2.3.4 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in 1bs/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.g0.0).

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 connections shall
be determined in accordance with 11.1.1.3.
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear =3

i

(two member) Connections’***

for sawn lumber or SCL with ASTM AB53, Grade 33 steel side plate (for to<l/A" or
ASTM A 36 steel side plate (for t,=1/4")

(tabulated lateral design values are calculated based on an assumed length of lag
screw penetration, p, into the main member equal to 8D)

-
ﬁ ﬁ [ g % B ow %
@ L] 5 o [ SEimT k]
a s& i i 2. 4 = E4B3 2
£ 3 gL i i i 2 £ (= 2282 &
& s 2] - = E » » = o (N s [ s
=2 [ 8% 58 Bg2 w8 23 QEiL gi g g 82 | gEdE w5
k] 0 ] = Y = o T oL = it ¥ agofp e
83 | 5| 93 723 % 3 iz L 75 iR 788 |52=88| 4%
aE | 38 oF LA oa 0a< ©aT O oo Y9 sdazz L
ts D Zy Z Z) Z Z; Z Z Z Z Z Z Z, 102 Z Zy Z; Z Z, 2y Z;
in. in Ibs. Tos. Ths, ibs. ibs. Ibs. lhs, Ibs. ibs. {bs. ths. Ibs. Ibs. |bs. bs. Ibs. los. Ibs. ths. Ibs.

0.075 4 170 130 160 120 150 110 150 110 150 100 140 100 140 100 130 80 130 a0 130 90

(14 gagey 516 1 220 160 200 140 186 130 180 130 196 130 180 120 180 120 170 110 170 110 160 100

348 220 180 200 140 200 13¢ 180 130 190 120 180 120 1880 120 170 110 170 100 170 160

€.105 14 180 140 170 135 160 120 160 120 160 110 150 110 150 110 140 160 140 106 140 90

{12 gage} 5/6 | 230 170 210 450 200 140 200 140 160 130 160 13¢ 180 120 180 110 170 110 170 118

3/8 230 160 210 140 200 140 200 130 200 130 190 120 180 120 180 110 180 110 170 110

0.120 1/4 180 1580 180 130 170 120 170 128 160 120 160 110 160 110 150 100 150 100 140 160

{11 gage)} 516 | 230 170 210 150 210 146 200 140 200 140 190 130 180 130 180 126 180 120 180 110

38 240 170 220 150 210 140 218 140 | 200 130 200 134 180 128 180 110 180 110 180 119

0.134 174 200 150 180 140 180 130 170 130 170 420 160 120 160 110 150 110 168 100 150 100

(10 gage} 5M6 240 180 220 160 210 150 210 140 200 140 200 130 200 130 190 120 180 120 180 120

3/8 240 170 220 150 220 142 210 140 210 140 200 120 200 130 190 120 190 120 180 110

G179 14 220 170 210 160 230 150 200 140 180 145 180 130 190 130 180 120 170 120 170 120

(7 gage); B/16 | 260 180 240 370 230 160 230 180 230 450 220 150 220 150 210 130 200 130 200 130

38 270 190 25¢ 170 240 160 240 160 230 150 220 140 220 140 210 130 210 130 200 130

0.239 114 240 18¢ 220 160 210 150 210 150 200 140 180 140 190 130 180 120 180 120 180 120

{3 gage) 230 140

14

a4 | 1200 1100 &40 | 1060 B00 | 050 590 [ 020 67 980 540
78 1600 930 | 1470 820 | 1410 770 | 1400 750 | 1360 720 | 1326 690 [ 4310
1 2040 1150 | 1870 4000 | 1800 950 | 1780 930 | 1730 910 1680 850 | 1660

o —

. Tabulated latesal design values, Z, shall be multiplied by all applicable adjustment factors (see Table 11.3.1).
. Tabutated lateral design values, Z, are for “reduced body diameter” fag screws (see Appendix Table L2) inserted in side grain with serew axis perpendicular to

wood fibars; screw penetration, p, into the main member equal to 8D; dowel bearing strengihs, F,, of 61,850 psi for ASTM A653, Grade 33 steel and 87,000 psi
for ASTM A36 steel and screw bending yield stengths, Fyy, of 70,000 psi for D = 1/4", 60,000 psi for D = 5/16", and 45,000 psi for D 23/8".

. Where the lag screw penetration, p, is less than 8D but rot fess than 4D, tabulated lateral design vaies, Z, shall be multiplied by p/8D or lateral design values

ghali be cafoulated using the provisions of £2.3 for the reduced penetration.

. The length of lag serew penetration, p, not incleding the length of the tapercd tip, E (see Appendix Table L.2), of the lag serew into the main menber skall not be

less than 4D. Sec 12.1.4.6 for minimum ength of penctration, Py
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