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References:

1- Literature:
a. 2017 Ohio Building Code based on 2015 International Building
Code

b. 2019 Residential Code of Ohio, based on 2018 International
Residential Code

c. 2015 International Building Code with local amendments

d. 2018 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 -

RISA Technologies,
26212 Dimension Dr. Suite 200
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PSE CONSULTING ENGINEERS INC.

Design Criteria:

1- Location: Ohio State

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

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

Exposure C

**Other criteria assumed as stated in design calculations.
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PSE CONSULTING ENGINEERS INC.

GUARD RAIL ANALYSIS & DESIGN:

Pages 1,000 - 1,999
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-0.05 k/ft

Loads: BLC 1, Distributed load-y at the top of

-0.05 k/ft
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0.05 kit

Loads: BLC 2, Distributed load-X at the side o

0.05 k/ft
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Loads: BLC 4, Point load applied at the middle
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Loads: BLC 5, Infill
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Loads: BLC 6, Wind

0031 ksf
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-0.018 k/ft

Loads: BLC 7, Glass Weigh

-0.018 ki/ft
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Company : PSEI 3/10/2023
°  Designer . AF 5:56:43 AM
RI Job Number : Eglass 217-2 Checked By :
aneveTscHeR comeany  Model Name @ Glass W/ Top & Bottom Rail
Node Coordinates
Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 0 4 0
3 N3 5 0 0
4 N4 5 4 0
5 N5 10 0 0
6 N6 10 4 0
7 N7 0 0.25 0
8 N8 5 0.25 0
9 N9 10 0.25 0
Node Boundary Conditions
Node Label X [k/in] Y [K/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]
1 N1 Reaction Reaction Reaction Reaction Reaction Reaction
2 N3 Reaction Reaction Reaction Reaction Reaction Reaction
3 N5 Reaction Reaction Reaction Reaction Reaction Reaction
Aluminum Properties
Label Eksi] G[ksi] Nu Therm. Coeff. [1e**F "] Density [k/ft]] Table B.4 kt  Ftu [ksi] Fty [ksi]Fcy [ksi]Fsu [ksi] Ct
1/3003-H14 | 10100 [3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 19 16 13 12 141
2| 6061-T6 | 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-2] 1 38 35 35 24 141
3| 6063-T5 [ 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-2| 1 22 16 16 13 141
4| 6063-T6 | 10100 [3787.5| 0.33 1.3 0.173 [Table B.4-2] 1 30 25 25 19 141
5|5052-H34 | 10200 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 34 26 24 20 141
6/6061-T6 W| 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 24 15 15 15 141
7| 6005-T5 | 10100 [3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 38 35 35 24 141
Aluminum Section Sets
Label Shape Type Design List Material Design Rule Area [in?] lyy [in*] 1zz [in*] J [in*]
1 POST RT2.375x2.375x.125 Column_|Rectangular Tubes| 6005-T5 Typical 1.125 | 0.952 | 0.952 | 1.424
2| TOP RAIL RT1x3x.125 Beam |Rectangular Tubes| 6005-T5 Typical 0.938 | 0.153 | 0.95 | 0.422
3|BOTTOM RAIL RT1.25X1.25X0.125 Beam |Rectangular Tubes| 6005-T5 Typical 0.563 0.12 | 0.12 | 0.178
Aluminum Design Parameters
Label Shape Length [ft] Lcomp top [ft] Function
1 M1 POST 4 Lbyy Lateral
2 M2 TOP RAIL 5 Lbyy Lateral
3 M3 POST 4 Lbyy Lateral
4 M4 TOP RAIL 5 Lbyy Lateral
5 M5 POST 4 Lbyy Lateral
6 M6 BOTTOM RAIL 5 Lbyy Lateral
7 M7 BOTTOM RAIL 5 Lbyy Lateral
Member Point Loads (BLC 4 : Point load applied at the middle)
Member Label Direction Magnitude [k, k-ft] Location [(ft, %)]
1] M4 l z l 0.2 25
RISA-3D Version 19 [ 2018-05-03 Glass w-top and bottom rail.r... Page 1




ANEMETSCHEK COMPANY

Company
Designer
Job Number
Model Name :

: PSEI

. AF

: Eglass 217-2
Glass W/ Top & Bottom Rail

3/10/2023
5:56:43 AM
Checked By :

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

M2 Y

-0.05

-0.05

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]
0

%100

N|—

M4 Y

-0.05

-0.05

0

%100

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

M2 Z

0.05

0.05

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
0

%100

N|[—

M4 z

0.05

0.05

0

%100

Member Distributed Loads (BLC 7 : Glass Weigh)

M6 Y

-0.018

-0.018

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
0

%100

N|—

M7 Y

-0.018

-0.018

0

%100

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

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M2 z 0.058 0.058 4.441e-16 5
2 M6 z 0.058 0.058 0 5
3 M4 Z 0.058 0.058 4.441e-16 5
4 M7 Z 0.058 0.058 0 5

Member Area Loads (BLC 6 : Wind)

Node A Node B Node C Node D Direction Load Direction Magnitude [ksf]

1 N7 N2 N4 N8 Z A-B 0.031
2 N8 N4 N6 N9 Z A-B 0.031

Basic Load Cases

BLC Description Category Y Gravity Nodal Point Distributed Area(Member)

1| Distributed load-y at the top of None -1 2
2| Distributed load-X at the side o None -1 2
3| Point load applied at the corner None -1 1
4|Point load applied at the middle None -1 1
5 Infill None 1
6 Wind None 2
7 Glass Weigh None 2
8| BLC 6 Transient Area Loads None 4

Load Combinations

Description Solve P-Delta L Factor BLC Factor

1 Distributed load-y at the top of Yes Y 1 1 7 1
2 Distributed load-X at the side o Yes Y 2 1 7 1
3 Point load applied at the corner Yes Y 3 1 7 1
4 Point load applied at the middle Yes Y 4 1 7 1
5 Infill Yes Y 5 1 7 1
6 Wind Yes Y 6 0.6 7 1
RISA-3D Version 19 [ 2018-05-03 Glass w-top and bottom rail.r... Page 2



Company : PSEI 3/10/2023

°  Designer . AF 5:56:43 AM
RI Job Number : Eglass 217-2 Checked By :

AneveTscHex covpany  Model Name @ Glass W/ Top & Bottom Rail

Envelope Node Reactions

Node Label X K] LC Y [K] LC Z K] LC MX[k-ffl LC MY[kft] LC MZ[kft] LC
1 N1 max 0 6 0.18 1 0 1 0 1 0 6 0 6
2 min 0 1 0.045 5 -0.2 3 -0.747 3 0 1 0 1
3 N3 max 0 6 0.354 1 0 1 0 1 0 6 0 6
4 min 0 1 0.089 5 -0.349 6 -0.942 2 0 1 0 1
5 N5 max 0 6 0.179 1 0 5 0 1 0 6 0 6
6 min 0 1 0.044 5 -0.174 6 -0.53 2 0 1 0 1
7| Totals: max 0 6 0.713 1 0 1
8 min 0 1 0.178 5 -0.698 6

Envelope Member Section Forces

Member Sec Axiallk] LC y Shear[k] LC zShear[k] LC Torque[k-ffj LC y-y Momentfk-fff LC z-z Moment[k-ffj LC
1] M1 1 |max| 0.18 | 1 0 6 0 1 0 6 0.747 8 0 6
2 min | 0.045| 5 0 1 -0.2 3 0 1 0 1 0 1
3 2 |max|0.132| 1 0 6 0 5 0 6 0.55 8 0 6
4 min 0 5 0 1 -0.2 3 0 1 0 1 0 1
5 3 |max|0.131| 1 0 6 0 5 0 6 0.35 3 0 6
6 min 0 5 0 1 -0.2 3 0 1 0 1 0 1
7 4 |max|0.129| 1 0 6 0 5 0 6 0.153 2 0 6
8 min 0 5 0 1 -0.2 3 0 1 0 1 0 1
9 5 |max|0.128| 1 0 6 0 5 0 6 0.028 2 0 6
10 min 0 5 0 1 -0.2 3 0 1 -0.051 3 0 1
11 M2 1 |max| O 6 0 5 0 6 0.051 3 0 6 0 6
12 min 0 1 -0.125 2 -0.128 1 -0.028 2 0 1 0 1
13 2 |max| O 6 0 5 0 6 0.051 3 0 6 0.117 2
14 min 0 1 -0.062 2 -0.064 1 -0.028 2 -0.12 1 0 1
15 3 |max| O 6 0 6 0 6 0.051 3 0 6 0.156 2
16 min 0 1 0 1 0 1 -0.028 2 -0.16 1 0 1
17 4 |max| O 6 0.062 2 0.064 1 0.051 3 0 6 0.117 2
18 min 0 1 0 1 0 5 -0.028 2 -0.12 1 0 1
19 5 |max| O 6 0.125 2 0.128 1 0.051 3 0 6 0 6
20 min 0 1 0 1 0 5 -0.028 2 0 1 0 1
21 M3 1 |[max|0.256| 1 0 6 0 1 0 6 0.055 2 0 6
22 min 0 5 0 1 -0.25 2 0 1 -0.044 3 0 1
23 2 |max|0.257 | 1 0 6 0 1 0 6 0 1 0 6
24 min 0 5 0 1 -0.25 2 0 1 -0.195 2 0 1
25 3 |max|0.258 | 1 0 6 0 1 0 6 0 1 0 6
26 min 0 5 0 1 -0.25 2 0 1 -0.445 2 0 1
27 4 |max| 026 | 1 0 6 0 1 0 6 0 1 0 6
28 min 0 5 0 1 -0.25 2 0 1 -0.695 2 0 1
29 5 |max|0.354| 1 0 6 0 1 0 6 0 1 0 6
30 min {0.089| 5 0 1 -0.349 6 0 1 -0.942 2 0 1
31 M4 1 [max| O 6 0 5 0 6 0.028 2 0 6 0 6
32 min 0 1 -0.125 2 -0.128 1 -0.003 4 0 1 0 1
33 2 |max| O 6 0 5 0 6 0.028 2 0 6 0.125 4
34 min 0 1 -0.1 4 -0.064 1 -0.003 4 -0.12 1 0 1
35 3 |max| O 6 0.1 4 0 6 0.028 2 0 6 0.25 4
36 min 0 1 0 1 0 1 -0.003 4 -0.16 1 0 1
37 4 |max| O 6 0.1 4 0.064 1 0.028 2 0 6 0.125 4
38 min 0 1 0 1 0 5 -0.003 4 -0.12 1 0 1
39 5 |max| O 6 0.125 2 0.128 1 0.028 2 0 6 0 6
40 min 0 1 0 1 0 5 -0.003 4 0 1 0 1
41| M5 1 |max|0.128 | 1 0 6 0 5 0 6 0.003 4 0 6
42 min 0 5 0 1 -0.125 2 0 1 -0.028 2 0 1
43 2 |max|0.129| 1 0 6 0 5 0 6 0 1 0 6

RISA-3D Version 19 [ 2018-05-03 Glass w-top and bottom rail.r... Page 3



Company : PSEI 3/10/2023

°  Designer . AF 5:56:43 AM
RI Job Number : Eglass 217-2 Checked By :

AneveTscHex covpany  Model Name @ Glass W/ Top & Bottom Rail

Envelope Member Section Forces (Continued)

Member Sec Axiallk] LC y Shear[k] LC zShear[k] LC Torque[k-ffj LC y-y Moment[k-fff LC z-z Moment[k-ffj LC
44 min 0 5 0 1 -0.125 2 0 1 -0.153 0 1
45 3 |[max|[0.131| 1 0 6 0 5 0 6 0 1 0 6
46 min 0 5 0 1 -0.125 2 0 1 -0.278 2 0 1
47 4 |max|0.132| 1 0 6 0 5 0 6 0 1 0 6
48 min 0 5 0 1 -0.125 2 0 1 -0.403 2 0 1
49 5 |max|0.179| 1 0 6 0 1 0 6 0 1 0 6
50 min | 0.044| 5 0 1 -0.174 6 0 1 -0.53 2 0 1
51| M6 1 |max| O 6 0.047 4 0 5 0.003 3 0 6 0 6
52 min 0 1 0.045 5 -0.087 6 -0.002 2 0 1 0 1
53 2 |max| O 6 0.023 4 0 5 0.003 3 0 5 -0.042 6
54 min 0 1 0.022 5 -0.044 6 -0.002 2 -0.082 6 -0.044 1
55 3 |max| O 6 0 6 0 6 0.003 3 0 5 -0.056 6
56 min 0 1 0 1 0 1 -0.002 2 -0.109 6 -0.058 1
57 4 |max| O 6 -0.022 6 0.044 6 0.003 3 0 5 -0.042 6
58 min 0 1 -0.023 1 0 1 -0.002 2 -0.082 6 -0.043 1
59 5 |max| O 6 -0.045 6 0.087 6 0.003 3 0 6 0 6
60 min 0 1 -0.046 1 0 1 -0.002 2 0 1 0 1
61 M7 1 |max| O 6 0.046 4 0 5 0.002 2 0 6 0 6
62 min 0 1 0.044 5 -0.087 6 0 4 0 1 0 1
63 2 |max| O 6 0.023 4 0 5 0.002 2 0 5 -0.042 6
64 min 0 1 0.022 5 -0.044 6 0 4 -0.082 6 -0.043 1
65 3 |max| O 6 0 6 0 6 0.002 2 0 5 -0.056 6
66 min 0 1 0 1 0 1 0 4 -0.109 6 -0.058 1
67 4 |max| O 6 -0.022 6 0.044 6 0.002 2 0 5 -0.042 6
68 min 0 1 -0.023 1 0 1 0 4 -0.082 6 -0.043 1
69 5 |[max| O 6 -0.044 6 0.087 6 0.002 2 0 6 0 6
70 min 0 1 -0.046 1 0 1 0 4 0 1 0 1

Envelope AA ADM1-15: ASD - BUILDING Member Aluminum Code Checks

Member Shape Code Check Loc]ft]LC Shear Check Loc[ft] DirLC Pnc/Om[k] Pnt/Om[k] Mny/Om([k-ft] Mnz/Om[k-ft] Vny/Om([k] Vnz/Om[k] Cb Eqgn
1] M1 |RT2.375x2.375x.125| 0.527 0 |3] 0.033 4 |z|3[15.475(21.923| 1.417 1.417 6.154 | 6.154 | 1 [H.1-1
2| M2 RT1x3x.125 0.296 [2.5|1| 0.127 5 |z|3] 2.187 |18.269 0.54 1.12 8.077 | 1923 | 1 [H.1-1
3| M3 |RT2.375x2.375x.125| 0.665 4 12| 0.057 4 (z|6]15.475|21.923 | 1.417 1.417 6.154 | 6.154 | 1 |H.1-1
4 M4 RT1x3x.125 0.296 |2.5]1 0.07 5 |z|2| 2.187 |18.269 0.54 1.12 8.077 | 1923 | 1 H.11
5| M5 |RT2.375x2.375x.125| 0.374 4 12| 0.028 4 [(z|6]15.475|21.923| 1.417 1.417 6.154 | 6.154 | 1 |H.1-1
6| M6 |RT1.25X1.25X0.125| 0.486 |2.5|6| 0.038 5 |z|6] 1.712 [10.971| 0.339 0.339 2.692 | 2.692 [1.136/H.1-1
7| M7 |RT1.25X1.25X0.125| 0.485 |2.5|6| 0.038 5 |z|6] 1.712 [10.971| 0.339 0.339 2.692 | 2.692 [1.136H.1-1

RISA-3D Version 19 [ 2018-05-03 Glass w-top and bottom rail.r... Page 4



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

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

Lite Dimensions. Camments:

Unsupported Length:  60.01in.
Supported Length: 42,0 1.

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 Daia

Load {~ 30 days): 13.2 psf

toad Resistance: 32.8 psf

Approximate center of glass deflection: 0.721n.
Conclusion

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

Statement of Compliance

Pracedures followed in determining the resistance of this window glass are in accordance with ASTM E1300-09/12.

Disclaimer:
This software can ba used (o dotermine Whe foad resistance of specifiod giass lypes exposed 1o uniform tatesal loads of shart or Yong duration subject lo tha following condilions:
- The glass is free of edge and surface damago and has besn properly glazed In the opaning in confamance wilh the manufacturer's recommendations.
_ Procedures exist o determine toad resistance for reclangular glass assemblies ihal are;
a, Continuously supparied aleng a# 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 selecting the correct pracedures (or the required application from the softwara,

_The sliffness of members suppording any glass edge shall be sufficient Thal under design kead, sdga defleclions shall pol excead LI175,
whore L denotes thal length of the supporled edge.

-The manufacturer states that the Safsty Plus Il 0.090 Polywethane Large Missila Resistant inletlayer is comparable to tha PVB intedayar.
For alhar limiting cendilions that may apply, refer lo Seclion 5 of ASTM E{300 and local bullding codes.

Nelther SUG nor GANA guarantees and aach disclalms any respensibility for any particulsr results ralating to the use of the Window Glass Deslgn 5 Software Program.
506 and GANA disclain any fiabllity for any personat injury or any loss of damage of sny kind, ineluding all indirect, special, ar corsequential damages and tost profits,
arislng out of or refaling to the use of the Window Glass Design § Software Program.

Prepared by: on 41512017

Window Glass Design 5 - Version [1.31] " Page 1of1
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Lite Sketch
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Detai l S RGpOl’t - Friday, September 22, 2017

6.0 mm (1/4 in.) Glass

Load (psf)
s 6 789 12 15 20 500 1 o 125 1S 200
144 L I L 1 i i i ] ! 1 1 | L 3500
120 : -0
L
el 4560
g 5 g
e
a 39+ 00,
gy B0 g
@ 60 [ 1500 E
2 50 \ 3
& : B o
T
g 4 - W O
o S 900 B
5w ~] [ 2
P ™~ m
S 3 6,0 mm (174 in) Glass \\‘._ 50 O
ﬁ Nenfactored Load|(kPa) \ ﬂ)
8 ;i Simply Supported|Along Two Parallel Edges = mw o
[
. Pb=0.008 ) s A
12 1l 3-Second Duratio = 300
1 i s s ™~
025 03 635 10 s 2 30 40 38 1 100
Load (kPa)
Short Duration Load
Non-Factored Load. 12.5 psf
Glass Type Factor: 4.00
|oad 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: 0.41 In.

Window Glass Design 5 - Version [1.31] . Page 2 of 2




Glass | oad Resistance Report — Friday, September 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: 50.01in.

Glass Construction (Rectangular)
Single Glazed Lite

Glass Type: Fully Tempered
Nominal Thickness: 14 in.

Short Laad Duration, Resistance, and Deflection Data

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

Long Load Duration, Resistance, and Deflection Data

Load (~ 30 days): 13.2 paf

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 this window glass are in accordance with ASTM E1300-08/12.

Disclaimer:
This soliware can be usad to datarmine the foad resistance of specified glass lypes expused to uniform Tatersl loads of shert or long duration subject 1o the following condilions:
- The glass Is free of edge and surface damaga and has been propecly glazed ia the opening In confarmance wilh the manufaclurer's racommendations.
- Procedures exist 1o determine load resist {or rectangular glass plies thal ere:
a. Gortinuously supporled aleng aill four edges,
b. Conlinucusly supporied along thres edges,
& Continuously supporied along two parallet edges, and
d. Continuously supperied aleng one adge.
- The software ussr Nas the responsibility of sefectlng the corect precedures far he required application from the software.

-~The sliiness af members supporting any glass edge shall be sufficient (hat under design load, edge detiections shall not excead LI175,
where £ denles {hat fenglh of the supparted edge.

- The manufaciuror stales Lhat tha Safely Plus i 0.080 Polyurathana Large Missile Restalant intestayer Is comparable lo the PVB interiayer.
For other Umiling condillons \hat may apply, rafer fo Section § of ASTM E1300 and local building codes.

Neither SRG nor GANA guarantees and each disclaims any responsibility for any paricuiar resulls retating lo the use of the Window Glass Design 5 Sofhvare Program.
206 and GANA disclaim any tiability for any personal injury or any loss of dammgs of any kind, incliding al Indleect, special, or consequential dumages and lost profits,
arfsing out of or relaling lo the use of the Window Glass Deslgn 5 Software Program.

Prepared by: on 4/5/2017

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



Friday, September 22, 2017
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DetaﬂS RepOrt - Friday, September 22, 2017,

8.0 mm {5/16 in.) Glass

Load (psf)
s § 7 8910 12 15 20 i 7% 160 125 150 2090
144 i | | ] ] ] 1 i 1 1 1 I ] 2570
120 - 2080 .
g ome 2500 g
@, 95 -4 s
W S 2000 :
o il . 1wo D
gy
= e I 1500 'E’f
5] ™~
g ™ ' 1200 9
v ] . ©
g S~ L o0 9
= 300 &
- . 3 B
- \ 2]
= i o
s S -]
t AN 00 o
° A0 mm (5716 1) Glass NG . w O
F'En Nosfactored Ldad (iPa) ™~ \ »g)
§  15.1j| Simply Suppo: e Alony Twe Parsltel Bdges "‘\‘ "o
1 Pb=0.008 -
12 lﬁecond Durajion 00
10 —[ —1 S ! 250
(.25 0.5 07 10 ES 24 30 40 39 1% 108
Load (kPa)
Short Duration Load
Non-Factored Load: 10.9 psf
Glass Type Factor: 4.00
{ oad Resistance: 437 psf
Approximate Deflection: 1.68 in.
Long Duration Load
Non-Factored Load: 10.9 psf
Glass Type Factor: 3.00
Load Resistance: 32.8 psf
Approximate Deflection: 0.72 in.

Window Glass Design 5 - Version 11.31] Page 2 of 2
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Envelope Only Solution
PSEI Glass W/ Clips SK-12
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




Envelope Only Solution

PSEI

AF

Eglass 223-802

Glass W/ Clips

SK-13

Mar 10, 2023

Glass w-clip.r3d




Caode Check
(Env)

No Calc
>1.0
90-1.0

L 75-90
50-.75

W 0-50

b 4
=
w

®
b 4
Envelope Only Solution
PSEI Glass W/ Clips SK-14
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




Y

S,

-0.05 k/t

-0.05 k/ft

N
\\

N

b 4
778
Loads: BLC 1, Distributed load-y at the top of
Envelope Only Solution
PSEI Glass W/ Clips SK-15
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




0.05 k/ft

0.05 k/ft
7977
b 4
b 4

Loads: BLC 2, Distributed load-X at the side o

Envelope Only Solution
PSEI Glass W/ Clips SK-16
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




0.2k

9
Loads: BLC 3, Point load applied at the corner
Envelope Only Solution

PSEI Glass W/ Clips SK-17

AF Mar 10, 2023

Eglass 223-802 Glass w-clip.r3d




0.2k
7977
b 4
Loads: BLC 4, Point load applied at the middle
Envelope Only Solution
PSEI Glass W/ Clips SK-18
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




0.038 k

b 4
Loads: BLC 5, Infill
Envelope Only Solution

PSEI Glass W/ Clips SK-19

AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




70031 ksf

n

/
" 0031 ksf
-
o
4
b 4
Loads: BLC 6, Wind
Envelope Only Solution
PSEI Glass W/ Clips SK-20
AF Mar 10, 2023

Eglass 223-802

Glass w-clip.r3d




-0.024 k/t
-0.012 k/t
7977
-0.012 K
e
b4

Loads: BLC 7, Glass weight

Envelope Only Solution
PSEI Glass W/ Clips SK-21
AF Mar 10, 2023

Eglass 223-802 Glass w-clip.r3d




Shear Check

Eglass 223-802

(Env)
7 X No Calc
>1.0
.90-1.0
B 75-90
.50-.75
W 0-50
Ao
©
o
o
Yo
7977
o
o
[ee]
97
o
o
[o)]
7
Member Shear Checks Displayed (Enveloped)
Envelope Only Solution
PSEI Glass W/ Clips SK-22
AF Mar 10, 2023

Glass w-clip.r3d




Company : PSEI 3/10/2023
°  Designer . AF 5:54:27 AM
RI Job Number : Eglass 223-802 Checked By :
aneveTscHex comeany  Model Name @ Glass W/ Clips
Node Coordinates
Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 0 4 0
3 N3 5 0 0
4 N4 5 4 0
5 N5 10 0 0
6 N6 10 4 0
7 N20 0 0.1125 0
8 N55 5 0.1125 0
9 N56 10 0.1125 0
Aluminum Properties
Label E [ksi] Gksi] Nu Therm. Coeff. [1e°°F "] Density [k/ft}] Table B.4 kt  Ftu [ksi] Fty [ksi]Fcy [ksi]Fsu [ksi] Ct
1/3003-H14 | 10100 |3787.5| 0.33 1.3 0.173 [Table B4-1] 1 19 16 13 12 141
2| 6061-T6 | 10100 |3787.5| 0.33 1.3 0.173 [Table B4-2] 1 38 35 35 24 141
3| 6063-T5 [ 10100 |3787.5| 0.33 1.3 0.173 [Table B4-2] 1 22 16 16 13 141
4| 6063-T6 | 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-2] 1 30 25 25 19 141
5|5052-H34 | 10200 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 34 26 24 20 141
6/6061-T6 W| 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 24 15 15 15 141
Aluminum Section Sets
Label Shape Type Design List Material Design Rule Area [in?] lyy [in*] Izz [in*] J [inY]
1 POST RT2.375x2.375x.125 Column_|Rectangular Tubes| 6061-T6 Typical 1.125 | 0.952 | 0.952 | 1.424
2| TOP RAIL RT1X1X0.095 Beam |Rectangular Tubes| 6061-T6 Typical 0.344 | 0.048 | 0.048 | 0.07
3|BOTTOM RAIL RT1X1X0.095 Beam |Rectangular Tubes| 6061-T6 Typical 0.344 | 0.048 | 0.048 | 0.07
Aluminum Design Parameters
Label Shape Length [ft] Lcomp top [ft] Function
1 M1 POST 4 Lbyy Lateral
2 M3 POST 4 Lbyy Lateral
3 M5 POST 4 Lbyy Lateral

Member Point Loads (BLC 4 : Point load applied at the middie)

Member Label

Direction

Location [(ft, %)]

1] M4

l z

Magnitude [k, k-ft]
0.2

2.5

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

M2 Y

-0.05

-0.05

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft]End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)
0

0

]End Location [(ft, %)]
%100

N|—

M4 Y

-0.05

-0.05

0

%100

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

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
0

1 M2 Z 0.05 0.05 %100
2 M4 Z 0.05 0.05 0 %100
RISA-3D Version 19 [ Glass w-clip.r3d ] Page 1




lhirisA

ANEMETS

EK COMPANY

Company
Designer
Job Number
Model Name :

: PSEI
. AF

: Eglass 223-802
Glass W/ Clips

3/10/2023
5:54:27 AM
Checked By :

Member Distributed Loads (BLC 7 : Glass weight)

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft]Start Location [(ft, %)]End Location [(ft, %)]

1 M3 Y -0.024 -0.024 0 %100
2 M1 Y -0.012 -0.012 0 %100
3 M5 Y -0.012 -0.012 0 %100

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

Member LabelDirectionStart Magnitude [k/ft, F, ksf, k-ft/ft] End Magnitude [k/ft, F, ksf, k-ft/ft] Start Location [(ft, %)]End Location [(ft, %)]
0.113 4

1 M1 Z 0.077 0.077
2 M3 Z 0.078 0.078 4.94e-15 3.887
3 M3 z 0.078 0.078 0 3.887
4 M5 z 0.078 0.078 0 3.887
Member Area Loads (BLC 6 : Wind)
Node A Node B Node C Node D Direction Load Direction Magnitude [ksf]
1 N20 N2 N4 N55 Y4 B-C 0.031
2 N55 N4 N6 N56 Z B-C 0.031
Basic Load Cases
BLC Description Category Y Gravity Nodal Point Distributed Area(Member)
1| Distributed load-y at the top of None -1 2
2| Distributed load-X at the side o None -1 2
3| Point load applied at the corner None -1 1
4|Point load applied at the middle None -1 1
5 Infill None 1
6 Wind None 2
7 Glass weight None 3
8| BLC 6 Transient Area Loads None 4
Load Combinations
Description Solve P-Delta BLC Factor BLC Factor
1 Distributed load-y at the top of Yes Y 1 1 7 1
2 Distributed load-X at the side o Yes Y 2 1 7 1
3 Point load applied at the corner Yes Y 3 1 7 1
4 Point load applied at the middle Yes Y 4 1 7 1
5 Infill Yes Y 5 1 7 1
6 Wind Yes Y 6 1 7 1
Envelope Node Reactions
Node Label X [K] LC Y [K] LC Z [K] LC MX|kft] LC MY[kft] LC MZJk-ftf] LC
1 N1 max 0 1 0.228 1 0 1 0 1 0 6 0 6
2 min 0 2 0.056 5 -0.353 6 -0.795 6 0 1 0 1
3 N3 max 0 6 0.252 1 0 1 0 1 0.009 4 0 6
4 min 0 1 0.08 5 -0.499 6 -0.898 6 -0.019 3 0 1
5 N5 max 0 1 0.228 1 0.031 3 0 1 0 6 0 6
6 min 0 2 0.056 5 -0.353 6 -0.795 6 0 1 0 1
7| Totals: max 0 6 0.708 1 0 1
8 min 0 1 0.192 5 -1.205 6
RISA-3D Version 19 [ Glass w-clip.r3d ] Page 2



Company : PSEI 3/10/2023

°  Designer . AF 5:54:27 AM
RI Job Number : Eglass 223-802 Checked By :

AneveTscHexk covpany  Model Name @ Glass W/ Clips

Envelope Member Section Forces

Member Sec Axiallk] LC y Shear[k] LC zShear[k] LC Torque[k-ffj LC y-y Moment[k-fff LC z-z Moment[k-ffj LC
1] M1 1 |[max|0.228| 1 0 6 0 1 0 6 0.795 6 0 6
2 min | 0.056 | 5 0 1 -0.353 6 0 1 0 1 0 1
3 2 |max|0.215| 1 0 6 0 1 0 6 0.503 2 0 6
4 min | 0.044 | 5 0 1 -0.285 6 0 1 0 1 0 1
5 3 |max|0.201| 1 0 6 0 1 0 6 0.335 2 0 6
6 min {0.032| 5 0 1 -0.207 6 0 1 0 1 0 1
7 4 |max|0.188| 1 0 6 0 1 0 6 0.168 2 0 6
8 min | 0.02 | 5 0 1 -0.168 2 0 1 -0.031 3 0 1
9 5 |max|0.175| 1 0 6 0 1 0 6 0.098 4 0 6
10 min | 0.008 | 2 0 1 -0.168 2 0 1 -0.197 3 0 1
11 M2 1 |max| O 6 0.035 3 -0.008 4 0.197 3 0 6 0 6
12 min 0 1 -0.167 2 -0.175 1 -0.098 4 0 1 0 1
13 2 |max| O 6 0.035 3 -0.008 4 0.197 3 -0.01 4 0.169 2
14 min 0 1 -0.104 2 -0.112 1 -0.098 4 -0.179 1 -0.044 3
15 3 |max| O 6 0.035 3 -0.008 4 0.197 3 -0.02 4 0.26 2
16 min 0 1 -0.052 6 -0.05 1 -0.098 4 -0.28 1 -0.088 3
17 4 |max| O 6 0.035 3 0.013 1 0.197 3 -0.03 4 0.273 2
18 min 0 1 -0.052 6 -0.008 5 -0.098 4 -0.303 1 -0.132 3
19 5 |max| O 6 0.083 2 0.075 1 0.197 3 -0.04 4 0.258 6
20 min 0 1 -0.052 6 -0.008 5 -0.098 4 -0.248 1 -0.176 3
21 M3 1 |[max|0.151| 1 0 6 0.103 6 0.009 4 0 1 0 6
22 min |-0.016] 2 0 1 -0.168 2 -0.019 3 -0.069 6 0 1
23 2 |max|0.176 | 1 0 6 0 1 0.009 4 0 1 0 6
24 min | 0.008| 5 0 1 -0.168 2 -0.019 3 -0.168 2 0 1
25 3 |max|0.201| 1 0 6 0 1 0.009 4 0 1 0 6
26 min {0.032| 5 0 1 -0.207 6 -0.019 3 -0.335 2 0 1
27 4 |max|0.227| 1 0 6 0 1 0.009 4 0 1 0 6
28 min | 0.056 | 5 0 1 -0.362 6 -0.019 3 -0.503 2 0 1
29 5 |max|0.252| 1 0 6 0 1 0.009 4 0 1 0 6
30 min | 0.08 | 6 0 1 -0.499 6 -0.019 3 -0.898 6 0 1
31 M4 1 |[max| O 6 0.052 6 0.008 6 0.197 3 -0.04 6 0.258 6
32 min 0 1 -0.084 4 -0.075 1 -0.098 4 -0.248 1 -0.157 3
33 2 |max| O 6 0.052 6 0.008 6 0.197 3 -0.03 6 0.273 2
34 min 0 1 -0.084 4 -0.013 1 -0.098 4 -0.303 1 -0.118 3
35 3 |max| O 6 0.116 4 0.05 1 0.197 3 -0.02 6 0.289 4
36 min 0 1 -0.031 3 0.008 2 -0.098 4 -0.28 1 -0.079 3
37 4 |max| O 6 0.116 4 0.112 1 0.197 3 -0.01 6 0.169 2
38 min 0 1 -0.031 3 0.008 2 -0.098 4 -0.179 1 -0.039 3
39 5 |max| O 6 0.167 2 0.175 1 0.197 3 0 6 0 2
40 min 0 1 -0.031 3 0.008 2 -0.098 4 0 1 0 6
41| M5 1 |max|0.175| 1 0 6 0.031 3 0 6 0.098 4 0 6
42 min | 0.008 | 2 0 1 -0.168 2 0 1 -0.197 3 0 1
43 2 |max|0.188| 1 0 6 0.031 3 0 6 0 1 0 6
44 min | 0.02 | 5 0 1 -0.168 2 0 1 -0.168 2 0 1
45 3 |max|0.201| 1 0 6 0.031 3 0 6 0 1 0 6
46 min [ 0.032| 5 0 1 -0.207 6 0 1 -0.335 2 0 1
47 4 |max|0.215| 1 0 6 0.031 3 0 6 0 1 0 6
48 min [ 0.044| 5 0 1 -0.285 6 0 1 -0.503 2 0 1
49 5 |max|0.228 | 1 0 6 0.031 3 0 6 0 1 0 6
50 min | 0.056 | 6 0 1 -0.353 6 0 1 -0.795 6 0 1

RISA-3D Version 19 [ Glass w-clip.r3d ] Page 3



Company

°  Designer :
Job Number

: Eglass 223-802

ANEMETSCHEK company  Model Name

: PSEI

AF

Glass W/ Clips

3/10/2023
5:54:27 AM
Checked By :

Envelope AA ADM1-15: ASD - BUILDING Member Aluminum Code Checks

Member Shape Code CheckLoc[ft]LCShear CheckLoc[ft]DirLCPnc/Om[k]Pnt/Om[k]Mny/Om[k-ftiMnz/Om[k-ft]Vny/Om[k]Vnz/Om[k]Cb Egn
1| M1 |RT2.375x2.375x.125, 0.561 0 |6] 0.057 [0.083z|6| 16.147 | 21.923 1.417 1.417 6.154 | 6.154 |1 H.1-1
2| M3 |RT2.375x2.375x.125 0.633 4 |6] 0.081 4 |z|6] 16.147 | 21.923 1.417 1.417 6.154 | 6.154 [1H.11
3| M5 |RT2.375x2.375x.125| 0.561 4 16| 0.057 4 |z|6] 16.147 | 21.923 1.417 1.417 6.154 | 6.154 |1 H.11

RISA-3D Version 19

[ Glass w-clip.r3d ]
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Anchorage Design - Deck Nount

Project Number Eglass 217-2 Sheet
Project Name Designed by IE
Subject Checked by Date

Date 9/19/2017

Base Plate Design

Input
- Calculated

Try 4-1/4" x 4-1/4"  ®DOC\L

Max shear force, P - p

Plate Theckness, t >= ¢ V'353 P/(‘FL; g/\f) : "
g =

B =

N - X )
f, )

Plate Theckness, t >= 9] LL[(,E in

Try [ 4-1/2" x 4-1/2" % 3/8" ]QZMM‘I‘AL{_M }QHO‘/ 831{‘ (A\Dg
:J - 2 K'SH



Base Plate To Concrete

Use ITW Red Head Turbolt Wedge
Anchor strength based on ESR-2427

Concrere Capacity, T =

Bolt size =
Bolt Spacting, 5

O
Plate Fdge distance, e =

1% U'Sk \f\ej\%\&

Concrete Edge distance, C; =

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

tg)\ oN~ 5o L‘P\Q)%Ll\ ¥-3-9
P05\~ %Pa&j .__j




Check of Concrete Breakout Strength

Ncbg = {ANc/ ANco)*q}ed,N Weodn u}c,N \‘pcp,ﬁ Ny,

Ago= (g + S+ 150 =
Anco= IMett” =
Weey = 17 114+ (2¥%5/2)/30eg) 1

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

Allowable 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

ve= [2{1.5C,} + S heg =

Aucaz 45c}? =
=1/ [1+ (2%§/2)/3C,)

Lued=o.7+o.3 [C./ (2.5C,} =
W, =
Wy = (L5 C, fher)™” =
Vy = 8 (hag/ ) ()% A (£10.5 €. =
Vg =
Capacity of (2) 3/8" Wedge =

Allowable Shear Load capacity =




Tension - Shear Interaction

Shear force, P
Moment, M
Tension, T

(T/ & Nepg+ P/Vepg < 1.2
T/ CI) Ncbg+ P/Vcbg

0iib, as per Risa Quiput
Ib-ft, as per Risa Output
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Wood\Works®

SOEFIVARE FGR WO OD DESIGN

COMPANY

May 15, 2020 10:26

PROJECT

Stainless cable & Railing 217-1
AF

2020-05-14 wood block. wwhb

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

Setf-weight Dead Full UDL 7.7 plf

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

|

L

1 |_5u .

—

=
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
permitted (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' = .00
vy fh = 1210 Fh' = 1285 kip-ft fh/Fb' = 0.94

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 C¥ Cfu Cr Cfrt Ci Cn LCH#
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 1.1% 1.15 1.00 1.00 - 1
Fep' 625 - 1.00 1.00 - - - - 1.00 1.00 - -
E! 1.6 million 1.00 1.0C - - - - 1,00 1.00 - 1
Emin’' 0.58 miliion 1.00 1.00 - - - - 1.00 1.00 - 1

CRITICAL LOAD COMBINATIONS:

Shear : ILC #1 = D only, V max = 1464, V design = 1464 lbs
Bending(-): LC #1 = D only, M = 822 1ibs-ft
Deflection: LC #1 = D only (total)

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

Load combinations: ASCE 7-10 / IBC 2015
CALCULATIONS:

Deflection: EIy = 9,72206 lb-in2

"1ive" deflection = Deflection from all non-dead loads (live, wind, snow..}
Total Deflection = 1.50(Dead Load Deflection) + Live T.oad 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 equaily top-loaded. Where
beams are side-loaded, special fastening details may be required.

5. FIRE RATING: Joists, wall siuds, and multi-ply members are not rated for fire endurance.
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Section Properties: Section1_1 dxf

Section Information:

Materiat Tybe o ’;""ééﬁéréf’
Shape Type C LT Amivay
Mumber of Shapes = T
Basic Properties:
Toawigh = 6584 T
Total Helght = 6584 " in
Centoid, Xo = 1698 in
Centrold, Yo = 2033 T
X-Bar (Right} S ;,A.AE__.._._.._._._ iH——
X-Bar (Left) I a4
Y-Bar '(Top) o 2455m “in
yBar(Boty = 4329 T
Max Thick TS Tpsed TR

Equivalent Properties:
Area, Ax
Inertia, Ixx

Inettia, lyy
lnertia,' Iy '

Sx (Top}

Sx {Bot) '

Sy (Left)

Sy (Right)

£ '

ry Coeer s
Plastic Zx
Plastic Zy
Torsional J
As-xx Def ‘
As-yy Def
As-xx Stress
As-yy Stess

L

wh

Seclion Piagram

WKE-DATAENG - Project\KF2017 Multipie\EGlass LLG Jeremlah Culp\217-1 Product bevelopmeniiDsg En
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Summary of Section Properties

Section Information:

Sn.Ne. ' 1” T T
Section Csedtiont A T T T T
Baslc Properties:

Total Width (ln) 6584 e e e T T )
TolaEHéight'(in) Y- CoTTTTTT T ) T T T
Centroid, Xo (|h) “i809 T o T T i
Centroid, Yo (m), Teoes e e T T T )
X-Bar(Hight)(in) .4;1_éé,,,,.__.ﬁ,,__ T T T -
whar(Lefyqry 2485 T s e T
vBar(Top) () 2488 T T
yBar@ob @y 4ize T o
Equivalent Properties:

Area, Ax(nh2)  as28s T e T
Inertia, bk (inh4) 8534 e e T T T
inertia, lyy (In*4) 8534 T T B oo B i
nettia, by (nd)  -4.405 T B )
Sx(Top)(inf\a)“ " a4re e T V .
sx(Boytnid) 2067 T T
sy(lefy(me) 8476 P

Sy (Right) (inlv‘s)' oge7 T - T

x (in) ' ets T T T T
1y {in) A R T T o
Plasiic Zx (InA3) 4101 T T
Piastic Zy (inf\a)“ 4098 T o T T
Torsional d (nhd) 8841 T -

WKF-DATAENG - ProjectiKF2017 Multipie\EGiass LLC Jeremiah Culp\217-

1 Product DevelopmenttDsg EngineetingiSectio... Page 8
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Company Jun 30, 2017
Deslgner 13:24 PM
Job Number ; Checked By:
Section Properties: Sectlon1_1 dxf
Section Information:

Material Type‘ © LT Hot Rolled Steel

ShapeTypé T ":“Pipe )

Number of St{épés LT T
Basic Properties: r’; S
TotalWidth Y,

Total Height : L 2otz 4 m _ﬁ:i
Centrold, Xo T

Oentroid,Yb

‘shearCenter, Xs = 0000 in ' g

chearGenter. ve = 0000 W

wBar@ghy = A7 i -
X-Bar (Left) e L ' *
vparitop) = 148 T

Y-Bar (8ot} T

Thickness = odoe n |
Equivalent Properties:

Area, Ax T Tosst | e ‘

nerta, b= ossi_ W[

ertla,tyy % 1.033 inh4 Section Diagram

Inertia, 1xy = 0,000 In™4

sx (Top) U ose e

sx(Bot) ST S osre N3

syefy = 059 -

sy(mighty " Toses i3

W T L oeee i

Ty ‘ ST D Hos8 " in

Plastic Zx” ST o.808 T e

PlasticZy TITgere e

Tosionald TLTaae M
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Company Jun 30, 2017
Designer 13124 PM
Job Number : Checked By:

Summary of Section Properties

Section Information:

sn.No. PR - e .

Section CSememiAL T T e P
Basic Propetties:

Total Width (in) CaAes T - e e e e i e

Total Height (ny 2912 T - e

Centroid, Xo (in) Cooon T T S e

Centrold, Yo{in) 0084 e e e -

X-Bar (Right) (n) e T T e )

X-Bar(Lef)(ny 1782 e - S _

vBar(Top)in) 144 i s R

Y-Bar {Bot) (in) YT e e e e s e i
Equivalent Properties:

Area, Ax (iM"2) bemy T T T e e =

ertia, boc (nhdy  0.881
nertia, lyy (in*4) 1.033
inerila, by {ind) 0.000

ox(Top) (i) 0891 - e e
sx(Boy (nsy 0878 e e+ ot s e T
Sy (Left) (@) 0596 e
Sy (Right) () CeERs T - e e
wiin) T eess T T T B

winy Tesa T T [ 3
Plastic Zx (3)  0.808 -
PlasticZy (N"8)  0.879 i - e e e
Torstonal J (in"4) 1_44‘2‘“—""""'__"'_‘ e SRR R

C:\Program Flles\RISA\SectionProjecti Page 3



Envelope Only Solution

PSE

AF

Eglass 223-802

42" tall - 135 degree post

SK-23

Mar 10, 2023

135 post.r3d




Envelope Only Solution

RT1.75X2.5X0.125

Shear Check
(Env)

No Calc
>1.0
90-1.0

L 75-90
50-.75

W 0-50

PSE

AF

Eglass 223-802

42" tall - 135 degree post

SK-24

Mar 10, 2023

135 post.r3d




Loads: BLC 1, dl
Envelope Only Solution

0.25k

Section Sets

W ALIA

PSE

AF

Eglass 223-802

42" tall - 135 degree post

SK-25

Mar 10, 2023

135 post.r3d




Member Code Checks Displayed (Enveloped)
Envelope Only Solution

0.90

Caode Check
(Env)

No Calc
>1.0
90-1.0

L 75-90
50-.75

W 0-50

PSE

AF

Eglass 223-802

42" tall - 135 degree post

SK-26

Mar 10, 2023

135 post.r3d




Company : PSE 3/10/2023

°  Designer . AF 6:03:51 AM
RI Job Number : Eglass 223-802 Checked By : NT

Model Name : 42" tall - 135 degree post

Node Coordinates

Label X [ft] Y [ft] Z [ft] Detach From Diaphragm
1 N1 0 0 0
2 N2 0 3.5 0
Node Boundary Conditions
Node Label X [k/in] Y [k/in] Z [k/in] X Rot [k-ft/rad] Y Rot [k-ft/rad] Z Rot [k-ft/rad]
[1] N1 | Reaction | Reaction | Reaction | Reaction | Reaction I Reaction
Aluminum Properties
Label Eksi] G[ksi] Nu Therm. Coeff. [1e*°F "] Density [k/ft}] Table B.4 kt  Ftu [ksi] Fty [ksi]Fcy [ksi]Fsu [ksi] Ct
1/3003-H14 | 10100 |3787.5| 0.33 1.3 0.173  [Table B.4-1| 1 19 16 13 12 141
2| 6061-T6 | 10100 [3787.5| 0.33 1.3 0.173 [Table B.4-2 1 38 35 35 24 141
3| 6063-T5 | 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-2 1 22 16 16 13 141
4| 6063-T6 | 10100 [3787.5| 0.33 1.3 0.173 [Table B.4-2 1 30 25 25 19 141
5/5052-H34 | 10200 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 34 26 24 20 141
6/6061-T6 W| 10100 |3787.5| 0.33 1.3 0.173 [Table B.4-1] 1 24 15 15 15 141

Aluminum Section Sets

Label Shape Type Design List Material Design Rule Area [in?] lyy [in*] 1zz [in*] J [in¥]
M AL1A | RT1.75X2.5X0.125 | Column [Rectangular Tubes| 6061-T6 | Typical | 1 [ 0.484 [ 0.855 | 0.931 ]

Aluminum Design Parameters

Label Shape Length [ft] Lcomp top [ft] Function
[1] M1 l AL1A l 35 l Lbyy l Lateral ]

Member Point Loads
| No Data to Print... |

Basic Load Cases

BLC Description Category Y Gravity  Nodal
1] dl DL [ 1 T 1

Load Combinations

Solve P-Delta BLC Factor
1] Yes Y 1 1

Envelope Node Reactions

Node Label X [K] LC YK LC Z K] LC MX[kf] LC MY[kf] LC MZ[kf] LC
11 N1 max 0 1 0.004 1 -0.25 1 -0.875 1 0 1 0 1
2 min 0 1 0.004 1 -0.25 1 -0.875 1 0 1 0 1
3] Totals: | max 0 1 0.004 1 -0.25 1
4 min 0 1 0.004 1 -0.25 1

RISA-3D Version 19 [ 135 post.r3d ] Page 1



Company : PSE 3/10/2023

°  Designer . AF 6:03:51 AM
RI Job Number : Eglass 223-802 Checked By : NT

anemETscHek covpany  Model Name 42" tall - 135 degree post

Envelope Member Torsion Stresses
MemberSec Torque[k-ft]LC Torsion Shear[ksi] LC y-y Warp Shear[ksi] z-z Warp Shear[ksi] z-Top Warp Bend[ksi] z-Bot Warp Bend[ksi]
NC

1] M1 1 |max| 0 1 0 1 NC NC NC
2 min 0 1 0 1 NC NC NC NC
3 2 |max 0 1 0 1 NC NC NC NC
4 min 0 1 0 1 NC NC NC NC
5 3 |max 0 1 0 1 NC NC NC NC
6 min 0 1 0 1 NC NC NC NC
7 4 max 0 1 0 1 NC NC NC NC
8 min 0 1 0 1 NC NC NC NC
9 5 |max 0 1 0 1 NC NC NC NC
10 min 0 1 0 1 NC NC NC NC

Envelope Member Section Deflections - Service
| No Data to Print... |

Envelope AA ADM1-15: ASD - BUILDING Member Aluminum Code Checks

Member Shape Code CheckLoc][ft]LC Shear Check Loc[ft] DirLC Pnc/Om[k] Pnt/Om[k] Mny/Om[k-ft] Mnz/Om[k-ft] Vny/Om[k] Vnz/Om[k]Cb Egn
[1] M1 |RT1.75X2.5X0.125] 0.895 | 0 [1] 0.059 [3.5[z[1] 12.883 [19.487] 0.978 [ 1.209 [ 6.538 [ 4.231 [1H.1-1

RISA-3D Version 19 [ 135 post.r3d ] Page 2
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 NATIONAL DESIGN SPECIFICATION FOR WOOD €O

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 1.25 Construction Load
Ten minutes @ Wind/Earthquake Toad
Impact’ 2.0  Impact Load

1. Load duration factors shall not apply to reference medulus of elastici-
ty, E, reference modulus of elasticity for beam and column stability,
E_,, nor ta reference compression perpendicular to grain design values,
F_1, based on a deformation limit.

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

2.3.3 Temperature Factor, G

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, Kr (LRFD
Only)

For LRFD, reference design values shall be multi- i

plied by the format conversion factor, K, 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, A (LRFD Only)

For LRFD, reference design values shall be muiti-
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 Temperature Factor, C:
Reference Design In-Service C;
Values Moisture
Conditions' T<100°F 100°F<T<125°F  125°F<T<I50°F
F, E, Enis Wet or Dry 1.0 0.9 0.9
Dry 10 0.8 0.7
Fy, I, Fe, and Fe Wet L0 0.7 0.5

1. Wet and dry service conditions for sawn lumber, structural glued taminated timber, prefabricated wood I-joists, structural
composite humber, wood structural panels and cross-laminated timber are specified in 4.1.4, 5.1.4, 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, 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 tip (see 12.2.1.1).

Specific
Gravity, Lag Screw Diameter, D
G’ 1/4" 5/16" 3/8" 716" 12" 5/8" 3/4" 7/8" 1" 1-1/8" | 1-1/4"
397 469 538 604 668 789 905 1016 1123

3 3

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

e multip;lied bjf all applicable adjustment factors (see Tabie 1 1.3.1).

2. 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)

12.2.3.4 For calculation of the fastener reference
withdrawal design value in pounds, the unit reference
withdrawal design value in Ibs/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 (Cg=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 connections shall
be determined in accordance with 11.1.1.3.

Copyright © American Wood Counell. Downloadediprinted pursuant fo Licenss Agreement. No reproduction or iransfer authorized.
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Table 12K LAG SCREWS: Reference Lateral Design Values, Z, for Single Shear =

]

(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 egual to 8D)

-
E J‘E’ = § % ] 2
Iy L. L o
5 Py 3 3 g b - 2583 g
g1, s & z z o ¢ _E 5288 b
§ § 25 - Sc 0 w o T = o g B "2 G eE c
£8 154 58 g o & g8 o8 gk 93 582 |858as B3
2% | g 7% $E3 72 %2 25 g5 75 so8 |em=8% T8
ae | %o o) osa o a HAaZ 68T 0% o6& oy SHazE LE
t. D Zy, Z | & Z i g Z | & Z | Z | 2, | Z FAR A< 2, | 2 2 | 2 Z;
in in lbs. Tos. Tos, 1bs. ibs. Ibs. ths, Ibs. {bs. tbs. lbs. Ibs. Ibs. |bs. s Ibs. Ibs. Ibs. ths. Ibs.
0.675 1/4 170 130 160 120 150 11¢ 150 110 150 100 140 160 148 100 130 a0 130 80 130 90

(14 gagey 516 1 220 160 200 140 180 130 180 130 190 130 180 120 180 120 170 110 170 110 160 100

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

€.105 14 180 140 170 135 160 120 160 120 160 110 150 110 150 110 140 160 140 100 140 90

{12 gage} 5/6 | 230 170 210 450 200 140 200 140 190 130 1490 130 180 120 180 110 170 110 170 118

38 230 160 216 140 200 140 200 130 200 130 190 120 180 120 180 110 180 110 170 110

0.120 104 180 150 180 130 170 120 170 120 160 120 180 110 180 110 450 100 150 100 140 1e0

{11 gage) 516 | 230 170 210 15¢ 210 140 200 140 200 140 190 30 180 130 180 12¢ 180 120 180 110

3/8 240 170 220 150 210 140 210 140 | 2006 130 200 130 180 120 180 110 180 110 180 11¢

0.134 114 200 150 180 140 180 150 170 130 170 120 160 120 160 410 150 110 150 100 150 100

(10 gage)y 5/18 240 180 220 180 210 450 210 140 200 148 200 130 200 130 1490 120 180 120 180 120

38 240 170 220 150 220 140 210 140 210 140 200 130 200 130 190 120 190 120 160 110

4.179 14 220 170 210 150 200 150 200 140 180 140 180 130 190 130 180 120 170 120 170 120

(7 gage); 5M6 | 260 180 240 170 230 180 230 160 230 150 220 150 220 150 216 130 200 130 200 130

38 270 190 256 170 240 180 240 160 230 150 220 140 220 140 210 130 210 130 260 130

0.239 1/4 240 180 220 160 210 150 210 150 200 140 180 140 190 120 180 120 180 120 180 120

{3 gage) 230 140

14

a4 | 4200 730 | 1108 840 | 1060 600 | 050 590 1020 570 990 540 980 a0 92 480 800 470
718 {600 030 | 1470 820 | 14t0 770 | 1400 750 | 1360 700 | 1320 690 | 1310 480 | 1240 630 | 1220 620 | 1200 400
1 2040 1150 | 1870 4000 | $800 950 | 1780 930 | 4730 900 580 850 | 1660 840 | 1570 770 ! 1550 780 [ 153G 740

o —

. Tabulated lateral design values, Z, shall be multiplied by all applicable adjustment factors {sce Table 11.3.1).
. Tabutated lateral desipn values, Z, are for “reduced body diametes” lag serews (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 strengths, ¥, of 61,850 psi for ASTM A653, Grade 33 sieel and 87,000 psi
for ASTM A36 steel and screw bending yield strengths, Fyy, of 70,000 psi for D= §/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 3D but not foss than 4D, tabulated lateral design values, Z, shall be multiplied by p/8D or fateral design values

shali be catculated using the provisions of [2.3 for the reduced penetration.

. The length of lag serew penetration, p, not including the length of the tapered tip, E {sce Appendix Table L2), of the lag serew into the main member skall not be

less than 4D. Sec 12.1.4.6 for minimum tength of penctration, P,

Copyright © American Wood Council. Downtoaded/printed pursuant to Licenze Agreement. No reproduction or transfer authorized.
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