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On behalf of: Glass Warehouse LLC / Future Glass /////// DA
1319 Rocky Point Drive, Suite 200 )
Oceanside, CA 92056
Report: PER 9164
Subject: RAN-CHRES Base Shoe System
Scope:

The purpose of this report is to evaluate the performance of the RAN-CHRES Base Shoe System manufactured
by Glass Warehouse LLC / Future Glass. The conditions in this report meet all the applicable requirements of
the current International Building Code. Glass thicknesses and properties were extracted from ASTM E1300.
Steel members and connections were designed according to AISC Design Guides. ICC Acceptance Criteria AC439

and ASTM E2358 were used for determining applicable design criteria for railing systems. A summary of
standards can be found on the following pages.

Only rectangular glass is covered within this report, different glass shapes do not apply to this analysis. Gaskets
may be modified according to different glass thicknesses as long as thickness is specified in this analysis.

The glass balustrade system uses a stainless steel base shoe to support the glass lights specified herein. The
glass base shoe system has been designed for the following loading conditions:

200 Ib concentrated load at the top of glass or at the top rail

50 Ibs linear load applied at the top of glass or at the top rail

Allowable wind load as shown on the tables within this report

This report provides glass thicknesses the base shoe has been designed to support. Other glass thicknesses
may be used but are outside of the scope of this report.

Instructions for Use

1. Determine jobsite wind load using table 1.

2. Select desired glass composition from tables 3,4, 5, 6,7, 8,9, 10, 11, and 12.

3. Determine max. glass size based on wind load requirements using table 1 for reference.
4

Using table 15, choose desired anchor type and verify allowable wind load is greater than the glass
allowable wind load.
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Standards/Referenced Publications

ASTM E1300 IBC 1607.8.1

ASTM E2358 AISC Design Guides

CPSC 16 CFR 1201 ANSI Z297.1

AISC Design Guide 27 IBC 2407.1.1

ASTM E6.2.1.1 SEI/ASCE 8-02

Limits of Use:
Project Description:

- 2.173" —

ICC AC439

ASTM C1048-97b

AAMA CW-12-84, Structural Properties for glass

NDS 2018
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1. This product has been evaluated and is in compliance with the 2015, 2018, and 2021 editions of the
International Building Code.

2. Product installation shall be as listed herein. Site conditions that deviate from those specified shall
require further engineering analysis by a licensed engineer or registered architect.

3. When used in areas requiring wind borne debris protection this product complies with chapter 16 of
the 2015, 2018, and 2021 editions of the International Building Code and does require an impact
resistant covering in areas requiring impact resistance.

Conclusion:

In my professional opinion, the RAN-CHRES Base Shoe System manufactured by Glass Warehouse LLC /
Future Glass is adequate for use under the limitations provided within this report.

| trust that this will satisfy your needs, however, feel free to call if you have any questions.

Certification of Independence: Please note that | do not have nor will | acquire a financial interest in any company manufacturing or distributing the

product(s) for which this report is being issued. Also, | do not have nor will | acquire a financial interest in any other entity involved in the approval
process of the listed product(s).
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Under the appropriate load conditions for the system, the main load cases are summarized B
= No.18783
Z

Loading:
Horizontal Load to Base Shoe: 25 psf*Hor W, * H

o —

Balustrade Moments: M; = 25 psf * H?/2 or W, * H?/2 50 7 P
WIND LOAD = wpsf
on face area

For Top Rails: Mc =200 Ibs * H LL =25 PSF entire area
inchding spaces Vd

My = 50 plf * H v H
/1
) L

Wind Loads on Fences or Guards

The wind load table below has been calculated in accordance with ASCE 7-22 section 29.4, Design Wind
Loads on Solid Freestanding Wall and Solid Signs. This section is applicable for free standing building guard
rails, wind walls, and balcony railings that return to building walls.

Table 1: Wind Loads on Fences or Guards

Wind Loads (PSF)

Wind Wisp for Cs=1.3 Wisp for Cs= 2.6

Speed Exp. B Exp.C Exp. D Exp. B Exp.C Exp. D

(mph) K,=0.7 K,=0.85 K,=1.03 K.=0.7 K.=0.85 K.=1.03
100 9.50 11.53 13.98 19.00 23.07 27.95
110 11.49 13.95 16.91 22.98 27.91 33.82
120 13.68 16.61 20.12 27.35 33.21 40.25
130 16.05 19.49 23.62 32.10 38.98 47.24
140 18.62 22.60 27.39 37.23 45.21 54.78
150 21.37 25.95 31.44 42.74 51.90 62.89
160 24.31 29.52 35.78 48.63 59.05 71.55
170 27.45 33.33 40.39 54.90 66.66 80.78
180 30.77 37.37 45.28 61.54 74.73 90.56

Refer to the appendix of this report for detailed wind load calculations.

=
=
=
=
=
=
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Glass Strength \\\\\\,\ Q ,o///////
Table 2: Glass properties extracted from ASTM E1300 §\,3- STEVEN Z
Glass properties = c?( kV'IVHI'-I‘I:"ID
] B . ] . ] — NO. 1
Glass types Modulus of All endln.g All Compres§|ve All GIassé@ s per
rupture, psi Stress, psi Stress, psi ASTM E@@‘ {CE
Tempered 24000 6000 6000 10606’////;)/“ A
Heat Strengthened 12000 3000 3000 5300
Annealed 6000 1500 1500 2900
Allowable Wind Load Table for Monolithic Glass
Table 3: 1/2" Monolithic Tempered Glass
Allowable Wind Pressure (PSF)
Glass Width Glass Height (in.)
(in.) 36 39.75 42 48 60 72
12 59.67 48.52 42.92 31.76 19.77 11.15
24 48.25 39.14 34.71 25.78 16.09 9.05
36 39.64 32.38 28.70 21.36 13.36 7.61
42 * * 25.24 18.85 11.80 6.72
48 * * * 16.56 10.41 5.88
60 * * * * 8.51 4.86
72 * * * * * 4.09
*Note: Allowable wind load is the same as last value in the column.
Allowable Wind Load Tables for Laminated Glass
Table 4: 7/16” O.A. Laminated Glass: 3/16” Tempered Glass — 0.060” PVB — 3/16” Tempered Glass
Allowable Wind Pressure (PSF)
Glass Effective Thickness | Auowable Glass Height (in.)
Width Moment
(in.) Deflection Stress (lb-in/ft) 36 39.75 42 48 60 72
12 0.234 0.264 1472 24.78 20.33 18.21 13.94 8.92 6.20
24 0.252 0.285 1724 29.02 | 23.80 21.32 16.32 10.45 7.25
36 0.274 0.310 2038 34.31 | 28.14 25.20 19.30 12.35 8.58
42 0.285 0.322 2194 * * 27.14 20.78 13.30 9.23
48 0.296 0.332 2342 * * * 22.18 14.19 9.86
60 0.316 0.350 2602 * * * * 15.77 | 10.95
72 0.332 0.364 2813 * * * * * 11.84

*Note: Allowable wind load is the same as last value in the column.
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Table 5: 7/16” O.A. Laminated Glass: 3/16” Tempered Glass — 0.060” PVB Stiff — 3/16” Tempered Glass

Allowable Wind Pressure (PSF)
Glass Effective Thickness | uowable Glass Height (in.)
Width Moment
(in.) Deflection | Stress | (lb-in/ft) 36 39.75 42 48 60 72
12 0.249 0.282 1687 28.41 | 23.30 | 20.87 | 15.98 | 10.23 | 7.10
24 0.291 0.327 2270 38.22 | 31.35 | 28.08 | 21.50 | 13.76 | 9.55
36 0.327 0.360 2740 46.14 | 37.84 | 33.90 | 2595 | 16.61 | 11.53
42 0.340 0.371 2912 * * 36.01 | 27.57 | 17.65 | 12.25
48 0.352 0.379 3048 * * * 28.86 | 18.47 | 12.83
60 0.369 0.391 3242 * * * * 19.65 | 13.65
72 0.381 0.399 3368 * * * * * 14.18

*Note: Allowable wind load is the same as last value in the column.

Table 6: 7/16” O.A. Laminated Glass: 3/16” Tempered Glass — 0.060” SentryGlas — 3/16” Tempered Glass

Allowable Wind Pressure (PSF)
Glass Effective Thickness | /Lowable Glass Height (in.)
Width Moment
(in.) Deflection | Stress (b-in/ft) 36 39.75 42 48 60 72
12 0.313 | 0.348 | 2564 | 43.16 | 3540 | 3171 | 2428 | 15.54 | 10.79
24 0371 | 0.392 | 3266 | 54.98 | 4509 | 40.39 | 30.93 | 19.79 | 13.74
36 0.394 | 0.406 | 3498 | 58.88 | 4830 | 4326 | 3312 | 21.20 | 14.72
42 0.400 | 0.409 | 3554 x x 43.96 | 3366 | 21.54 | 14.96
48 0.404 | 0.412 | 3593 x x x 34.02 | 21.78 | 15.12
60 0.409 | 0.414 | 3640 x x x x| 22.06 | 15.32
72 0412 | 0416 | 3666 x x x * » | 15.43

*Note: Allowable wind load is the same as last value in the column.
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Table 7: 9/16” O.A. Laminated Glass: 1/4” Tempered Glass — 0.090” PVB — 1/4” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | Auowable Glass Height (in.)

Width Moment
(in.) Deflection Stress (lb-in/ft) 36 39.75 42 48 60 72
12 0.283 0.318 2142 36.06 | 29.58 | 26.49 | 20.29 | 12.98 | 9.02
24 0.300 0.338 2428 40.87 | 33.52 | 30.03 | 22.99 | 14.71 | 10.22
36 0.322 0.364 2803 47.18 | 38.70 | 34.67 | 26,54 | 16.99 | 11.80
42 0.334 0.376 2997 * * 37.07 | 28.38 | 18.17 | 1261
48 0.345 0.388 3186 * * * 30.17 | 19.31 | 13.41
60 0.367 0.408 3533 * * * * 21.41 | 14.87
72 0.386 0.425 3825 * * * * * 16.10

*Note: Allowable wind load is the same as last value in the column.

Table 8: 9/16” O.A. Laminated Glass: 1/4” Tempered Glass — 0.090” PVB Stiff — 1/4” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | /Lowable Glass Height (in.)

Width Moment
(in.) Deflection Stress (lb-in/ft) 36 39.75 42 48 60 72
12 0.297 0.335 2386 | 40.17 | 32.95 | 29.51 | 22.69 | 14.46 | 10.04
24 0.340 0.382 3094 | 52.09 | 42.73 | 3827 | 29.30 | 18.75 | 13.02
36 0.379 0.419 3723 | 62.68 | 51.41 | 46.05 | 3526 | 22.56 | 15.67
42 0.395 0.433 3966 * x 49.06 | 37.56 | 24.04 | 16.69
48 0.409 0.443 4166 * x x 39.45 | 2525 | 17.53
60 0.431 0.459 4460 * . x . 27.03 | 18.77
72 0.446 0.469 4657 * * * * * | 19.60

*Note: Allowable wind load is the same as last value in the column.
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Table 9: 9/16” O.A. Laminated Glass: 1/4” Tempered Glass — 0.090” SentryGlas — 1/4” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | /Lowable Glass Height (in.)

Width Moment
(in.) Deflection | Stress | (lb-in/ft) 36 39.75 42 48 60 72
12 0.364 0.405 3480 58.59 | 48.06 | 43.05 | 32.96 | 21.09 | 14.65
24 0.433 0.461 4496 75.69 | 62.08 55.61 | 42.58 | 27.25 | 18.92
36 0.463 0.479 4864 81.89 | 67.17 | 60.16 | 46.06 | 29.48 | 20.47
42 0.471 0.484 4957 * * 61.31 | 46.94 | 30.04 | 20.86
48 0.476 0.487 5020 * * * 47.54 | 30.43 | 21.13
60 0.484 0.490 5099 * * * * 30.90 | 21.46
72 0.488 0.493 5143 * * * * * 21.65

*Note: Allowable wind load is the same as last value in the column.

Table 10: 11/16” O.A. Laminated Glass: 5/16” Tempered Glass — 0.090” PVB — 5/16” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | /Lowable Glass Height (in.)

Width Moment
(in.) Deflection | Stress (b-in/ft) 36 39.75 42 48 60 72
12 0.374 | 0.420 | 3743 | 63.02 | 51.69 | 46.30 | 3545 | 22.69 | 15.75
24 0.390 | 0.439 | 4092 | 68.89 | 56.51 | 50.62 | 38.75 | 24.80 | 17.22
36 0.413 | 0.465 | 4578 | 77.07 | 6321 | 56.62 | 43.35 | 27.74 | 19.27
42 0.425 | 0.478 | 4843 x x 59.90 | 45.86 | 29.35 | 20.38
48 0.437 | 0.491 | 5110 x x x 4839 | 30.97 | 21.51
60 0.462 | 0515 | 5624 x x x x| 34.09 | 23.67
72 0.484 | 0536 | 6086 x * x * » | 25.61

*Note: Allowable wind load is the same as last value in the column.
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Table 11: 11/16” O.A. Laminated Glass: 5/16” Tempered Glass — 0.090” PVB ES — 5/16” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | Auowable Glass Height (in.)

Width Moment
(in.) Deflection Stress (lb-in/ft) 36 39.75 42 48 60 72
12 0.388 0.437 4040 68.01 | 55.79 | 49.97 | 38.26 | 24.49 | 17.00
24 0.431 0.485 4979 83.81 | 68.75 | 61.58 | 47.14 | 30.17 | 20.95
36 0.476 0.529 5922 99.70 | 81.78 | 73.25 | 56.08 | 35.89 | 24.93
42 0.496 0.546 6320 * * 78.16 | 59.84 | 38.30 | 26.60
48 0.513 0.560 6660 * * * 63.07 | 40.36 | 28.03
60 0.542 0.582 7189 * * * * 43.57 | 30.26
72 0.563 0.597 7561 * * * * * 31.82

*Note: Allowable wind load is the same as last value in the column.

Table 12: 11/16” O.A. Laminated Glass: 5/16” Tempered Glass — 0.090” SentryGlas — 5/16” Tempered Glass

Allowable Wind Pressure (PSF)

Glass Effective Thickness | /Lowable Glass Height (in.)

Width Moment
(in.) Deflection Stress (b-in/ft) 36 39.75 42 48 60 72
12 0.458 0.511 5544 | 9334 | 76.56 | 68.57 | 5250 | 33.60 | 23.33
24 0.546 0.585 7256 | 122.15 | 100.19 | 89.75 | 68.71 | 43.98 | 30.54
36 0.588 0.613 7972 | 134.21 | 110.08 | 98.60 | 7549 | 48.31 | 33.55
42 0.600 0.620 8162 x x| 100.95 | 77.29 | 49.46 | 34.35
48 0.609 0.625 8294 x x x| 7854 | 5027 | 34.91
60 0.620 0.632 8460 x . . . 51.27 | 35.60
72 0.627 0.635 8555 x * * * * | 36.00

*Note: Allowable wind load is the same as last value in the column.

Refer to the appendix of this report for detailed glass capacity calculations.
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Glass Height based on 1” Deflection Limitation

Table 13: 7/16” O.A. Laminated Glass

Max. Glass Height (in.)
Light Width 50plf 50plf 50plf 200lb 200lb 200lb
(in) PVB PVBES SGP PVB PVBES SGP
12 22.52 24.11 29.72 12.09 12.87 15.58
24 24.37 27.96 33.54 17.00 19.41 23.08
36 26.49 30.72 34.71 21.36 24.67 27.77
42 27.49 31.67 34.99 23.39 26.86 29.60
48 28.40 32.40 35.18 25.32 28.81 31.22
60 29.94 33.42 35.41 28.84 32.13 34.01
72 31.13 34.06 35.54 31.93 34.90 36.38

Table 14: 9/16” O.A. Laminated Glass

Max. Glass Height (in.)

Light Width 50plf 50plf 50plf 200lb 200lb 200lb
(in) PVB PVBES SGP PVB PVBES SGP
12 27.16 28.67 34.62 14.36 15.08 17.84
24 28.92 32.65 39.35 20.04 22.50 26.85
36 31.07 35.81 40.93 24.94 28.62 32.55
42 32.13 36.96 41.32 27.24 31.22 34.77
48 33.13 37.88 41.58 29.44 33.55 36.73
60 34.88 39.19 41.91 33.51 37.56 40.10
72 36.30 40.05 42.09 37.15 40.92 42.96
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RAN-CHRES Base Shoe Installation

Anchor Schedule

Anchor Schedule
Min. Min. Edge On Center Allowable
Substrate Anchor Type Embedment Distance Spacing Moment
(in.) (in.) (in.) (in-lb)
1/2" ASTM F593 Bolt 3.00 0.75 9.84 5810.03
Wood Y
SG = 0.55 min. 3/8" Lag Screw 3.00 0.75 9.84 1295.53
1/2" Lag Screw 3.00 0.75 9.84 1609.13
3/8" Dewalt Screw-Bolt+ 4.50 2.50 9.84 2658.31
1/2" Dewalt Screw-Bolt+ 4.50 2.50 9.84 3307.69
3/8" ITW RedHead 1.50 2.50 9.84 841.78
Concrete Dynabolt
4000 PSI min. "
1/27ITW RedHead 1.875 2.50 9.84 1194.59
Dynabolt
3/8" Hilti HIT-Z Rod with
HIT-HY 200 Adhesive 4.50 2.375 9.84 1403.51
1/2" Hilti HIT-Z Rod with
HIT-HY 200 Adhesive 4.50 2.625 9.84 1810.37
Min. 3 threads
3/8" HWH Self-Tapping penetration 0.50 9.84 1672.71
Screw past steel
Steel structure
1/4" Thk. Min. Min. 3 threads
1/2" HWH Self-Tapping penetration 0.50 9.84 &&‘%9.55
Screw past steel 3 at I/////////
structure \\\\\> o H,44“//////
v 77
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Table 15: Installation Design Pressure Table

Anchors Allowable Wind Load Capacity (PSF)

Guard Height (in.)
Substrate Anchor Type
36 39.75 42 48 60 72
1/2" ASTMF593Bolt | 97.81 | 80.23 | 71.86 | 55.02 | 3521 | 24.45
Wood N
562 008 i 3/8" Lag Screw 21.81 1789 | 16.02 | 1227 | 7.85 5.45
1/2" Lag Screw 27.09 | 2222 | 19.90 | 1524 | 9.75 6.77
3/8"DewaltScrew- |\ oc | 2671 | 32.88 | 2517 | 16.11 11.19
Bolt+
172" DewaltScrew- | oo o | 4567 | 4091 | 3132 | 20.05 13.92
Bolt+
3/8" ITW RedHead 1417 | 1162 | 1041 | 7.97 5.10 3.54
Dynabolt
Concrete 172" ITW RedHead 20.11 1650 | 1478 | 1131 | 7.24 5.03
4000 PSI min. Dynabolt
3/8" Hilti HIT-Z Rod
with HIT-HY 200 2363 | 19.38 | 17.36 | 13.29 | 851 5.91
Adhesive
1/2" Hilti HIT-Z Rod
with HIT-HY 200 3048 | 25.00 | 22.39 | 17.14 | 10.97 7.62
Adhesive
3/8" HWH Self- 28.16 | 23.10 | 20.69 | 15.84 | 10.14 7.04
Steel Tapping Screw
1/4" Thk. Min. " ]
172" HWH Self 3753 | 3079 | 2758 | 21.11 | 13.51 9.38
Tapping Screw

*Note: Common wood species with SG > 0.42 include the following: Spruce Pine Fir, Southern Pine, Mixed
Maple, Douglas Fir Larch.
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Handrail Allowable Span Calculations

Guard applications require a top rail or handrail. The rail shall have adequate strength to support the live
load of 200 Ib concentrated or 50 plf distributed load assuming the failure of one glass light at the location of
the loading. No US building codes or adopted standards define the limit state of the guard hand rail for this
condition. IBC 2407.1.2 states “shall be otherwise supported to remain in place should one baluster fail.”
There is no additional explanation in the IBC as to how this is to be determined. ICC Acceptance Criteria 439
was adopted to provide a methodology for determining if a glass balustrade guard meets the requirements
of IBC 2407. ICC AC 439 requires the rail to be capable of supporting a 334# load (SF = 1.67 for 200# load)
with no more than 12” defection, yielding or other damage is permitted since the loss of a glass light will
necessitate guard repairs. For light failure only the horizontal load case applies for laminated glass.

CANTILEVER CAP RAIL
MAX . ALL OWABLE SPAN

200LB OR 50 PLF

SIMPLY SUPPORTED CAP RAIL
MAX . ALLOWABLE SPAN

200LB OR 50 PLF

CANTILEVER CAP RAIL
MAX . AL LOWABLE SPAN

200LB OR 50 PLF

g,
SNCNEW 4,
\%QQ NEW 4y P

7,
70
STEVEN
&/ MICHAEL
7 WHITICAN
No.18783

N

N

>

ONGTEI

) AN\

&z W\
N

O

I
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e

™
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COR-AHS Handrail Allowable Span

~=—1.5748 —=

1.4173 I

i 0.9449

!

CapRail= AHA036

Area= 0.7269 in°
Perim.= 14.3614 in
xx= 0.1389 in*
lyy= 0.2377 in*
r<x= 04371 in
ryy= 0.5719 in
Cxx= 0.7875 in
Cyy= 0.8968 in
Skx= 0.1549 in’
Syy= 03018 in’
t= 0.071 in
w= 0.9449 in
Material = 2205 Stainless Steel
Fy = 65 ksi
Fu= 90 ksi

Fa= mknFEo

12(1-p2)(wit)?

n (Plasticity Reduction Factor) = 0.5
K [plate buckling coef.)=  3.51

E;= 27000
K [Poisson's Ratio) = 0.3

Focr= 24167

(Table ABal n=
(Section 2)

ksi

(Elastic Range)

ksi

Q %
& 07
S/ STEVENNEZ
S5/ MICHAEL \RZ
=S| wHTICAN |7 E
= 5| No.18783 |4 =
%,
%
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My = 1.258Fy

My, vertical Load =

M . orizontsl Losd =

12.5843 k-in
24,5248  k-in

h’lnu]t = SEFIZ'I

MLt vertical Load =

r."'IlllJ LT Harizontal Load —

Simply Supported Rail

13.9396 k-in
27.1657 k-in

M'l.-.' — 1“"']-_:4"{10

Lyniform ver. =

Looniform Horz. =

137.39 in
191.80 in

M¢=PL/5

Loncentratzdienr. =  188.39 in

Loncentatzdhorz. =  367.13  in
Allowable Rail Span = 137 in=

Cantilever Supported Rail
Mv.'c = “L:f:
Luniform ver, = 6144 in
Luniformperz. = 8378 i
M. =PL

Leoncentrated e, = 37688 in

Leoncentratzd horiz. = 7343 in
Allowable Rail Span = 37 in=

gy,
\\\\\Qﬁ WEW 44 //////

STEVEN
MICHAEL
WHITICAN
No.18783

1142 ft

3.08 ft
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Wy
DRA-AHR42 Handrail Allowable Span \\\\\\\\ NEW H‘;//;////

STEVEN
MICHAEL
WHITICAN
No.18783

), STONS
14579 | //////////nn\\\\\\\\\
L 0.9442

!

Cap Rail= AHR42
Area= 0.6745 in’
Perim.= 11.B379 in
kx= 0.1130 in*
lyy = 0.1996 in’
rkx= 04092 in
ryy= 0.5439 in
Cxx= 0.8347 in
Cyy= 0.8254 in
Sxx= 0.1369 jn°
Syy= 0.2391 in’
t= 0.0866 in
w= 059442 in
Material = 2205 Stainless Steel
Fy = 65 ksi
Fu= 30 ksi

Fa= mfknFo
12(1-p)(w/t)?

n (Plasticity Reduction Factor) = 0.5 (Table AGa) n= =
K (plate buckling coef.) = 4 (Section 2) I,'FE
Ex= 27000 ksi VE,

i (Poisson's Ratio) = 0.3 (Elastic Range)

Fcr= 41056  ksi
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My = 1.258.Fy

Mp verrical Load =

M orizontal Load =

11.1234  k-in
13.4291 k-in

Dl-"Inu.lt = Schr

MLt vertical Load =

My o1 Horizontal Load =

Simply Supported Rail

12.3213 k-in
21.5215 k-in

M'l.l.' — “"'L:a"rj.[}

Lun'fa'm wert. —

I-u ni fonm Horiz. —

12317 in
170,72 in

M. =PL/5

Loncentratzdven. =  166.52  in

Loncentatzdhorz. = 290.86  in
Allowable Rail Span = 129 in=

Cantilever Supported Rail
ch = “]_.:J'I:
Lunformuer. = 3777 in
Luniform Horiz. = 76.35 in
Me =PL

Leoncentratedven. = 3230 im

Loncentatzd oz = 3817 in
Allowable Rail Span = 33 in=

\\\\\\\\\ i Iy,
SNg NEW 44 ,,Z)///

&
S stEVvEN N\ Z
S5/ MICHAEL \Z,
= WHITICAN
= | No.8783
Z %
/////é“

1075 ft

275 ft
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AGE-SHR42 Handrail Allowable Span

S

- Les S/ e Naz
= wHimicAN |TE
T %_% No.18783 |, =
1.4448 + Z///Z‘\%‘ —
2N 32
?1.6535 i~
CapRail= HR42
Area= 0.3305 in°
Perim.= 13.2204 in
Ixx= 0.0668 in®
lyy= 0.1178 in®
rgx= 04135 in
ryy= 05492 in
Cxx= 0.B268 in
Cyy= 0.7333 in
Sxx= 0.0887 in’
Syy= 0.1425 in’
t= 0.059055 in
w= 0.7224 in
Material = 2205 Stainless Steel
Fy= 65 ksi
Fu= 90 ksi
Fa= mknEo
12(1-p)(w/t)?
n (Plasticity Reduction Factor)=  0.62  (Table ABa n= | —
K (plate buckling coef.) = 4 (Section 2) I,'FE
Ep= 29000 ksi VE,
K [Poisson's Ratio) = 0.3 (Elastic Range)
Fcr= 43440  ksi
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1A . \\\\\\\\HIIIIII/////
I"-In = 1.-55@-123, \\\\\\\\Qi “EWH44/////////
My verticalioag = 7.2050  k-in S& &
NN
M - = . i = =
nroronalieas = 115763 ki =“( WHITICAN |TZ
= o\ No.18783
hlnu]t S‘EF[‘I 4///%
MULT\ET'ca Load = 38.5208 k-in ////////J‘
] 7y,
My 1T Horizontal load = 61,8915 k-in
Simply Supported Rail

My = “-"'L:a"f].(}

Lun'fo'm vert, — 131.50

in
Lun'fo"m Horiz. = 166.68 in
M. =PL/5
Loncentrateder. = 180,12 in
Loncentratsdnerz. = 28941 in
Allowable Rail Span = 131 in= 1092 ft
Cantilever Supported Rail
-
M'p;-c = “L_fz
Luniform ver, = 5881 in
Lun'fo"m Horiz. — 7454 in
M = PL
Leoncentrated e, = ie02 in
Loncentratednerz. = 5788  in
Allowable Rail Span = 36 in= 3.00 ft
Project Description: Customer: Glass Warehouse LLC / Future Glass
Glass Warehouse LLC / Future Glass RAN-CHRES Base Shoe
Date: January 30, 2025 -
Engineering Analysis ¥ Project #: EEV-24-0207
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1900 NE Miami Ct., Ste. 2-15
Miami, FL 33132

MAT-SHS Handrail Allowable Span

7
D 2
S vk 2
Sx
=—1.5748 — S5/ MICHAEL \Z,
= WHITICAN
% - S =P
2%
1.1811 //////

1

Cap Rail = MHA0305-%5

Area = 0.4022 jn’
Perim.= 13.621 in
Ixx= 0.0588 in*
lyy= 0.1302 in®
rx= 03824 in
yy = 0.3569 in
Cxx= 0.7874 in
Cyy= 0.7041 in
Sxx= 0.0835 in’
Syy= 0.1654 in’°
t= 0.0591 in
w= 0.59055 in
Material = 2205 Stainless Steel
Fy = 65 ksi
Fu= 30 ksi

Fa= mknEo

12(1-u2)(w/t)?

n (Plasticity Reduction Factor)=  0.62  (Table ABa n= .I'E
) . | g
K (plate buckling coef.) = 4 (Section 2) \',' E
Eo= 29000 ksi “
K [Poisson's Ratio) = 0.3 (Elastic Range)
For= 651.01 ksi
Project Description: Customer: Glass Warehouse LLC / Future Glass
Glass Warehouse LLC / Future Glass RAN-CHRES Base Shoe
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I\'In = 125 SQF!,-'
My verticsllozg = 6.7853  k-in
M borzontsl load = 13.4350  k-in

h’lnu]t - SEFIZ'I
Myt verticsl oag = 54.3665  k-in
r."'Illu \T Horizontsl Load = 107.6475 k-in

Simply Supported Rail

M'l.-.' =W L_‘r;,r J. G
Lun'ferm iert. = 12?.51 in
Liniformuerz. = 17957 in

M. =PL/5
Leoncentratedvert. =  169.03  in
Leoncentratedhoriz. =  335.B8  in

Allowable Rail Span = 127 in=
Cantilever Supported Rail
M'p;-c = “L:f:
Luniform ver, = 57.07 in
Luniformperz. = 8030 in
M. =PL

Leoncentrated e, = 33.93 in

Leoncentratzd horiz. = 67.18 in
Allowable Rail Span = 33 in=

W

\\\\\\\\ ////
S W Hg, 7,
S& %
S </ STEVEN \2Z
=&/ MICHAEL \RZ
=7 WHITICAN =
S g\ No-18783 =
22

%

%

10.58 ft

275 ft
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HG25S XS Handrail Allowable Span

T

0.5906

’

Cap Rail = HG255
Area = 0.2071
Perim.= 8.7087

Ixx= 0.0143
lyy = 0.0261
rkx=0.2629
ryy = 0.3548
Cxx = 0.4921
= 0.4685
Sxx = 0.0305
Syy= 0.0530
t= 0.0472
w= (0.5906
Material = 2205 Stainless Steel
Py = 65
Fu= 90

Fa= mknEo
12(1-p)(w/t)?

ksi

n (Plasticity Reduction Factor) = 0.5
K (plate buckling coef.) = 4

E;= 27000
K (Poisson's Ratio) = 0.3

Focr= 311.72

(Table ABal
(Section 2)

ksi

(Elastic Range)

ksi

Wy,
\\\\\\ Wy,
Nk NEW b7,

STEVEN
MICHAEL
WHITICAN
No.18783
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BUILDING DROPS

WEB: www.buildingdrops.com

) _ gy,
W ",
My = 1.255.Fy \\\\\\,\:%Qs NEW H44,p:{//,///
My, yers = 2.4800 k-in S </ STEVEN \"2.Z
" verticz| Load S5/ MICHAEL \Z
My odzontsiiosd = 43093 kdin =

WHITICAN
No.18783

= -

=%
D*"Inult == SE'F['I 4////\

2

My Temicaitesd = 2.7471 k-in Z

Myt Hodzontalload = 47734 k-in

Simply Supported Rail

My = “"L%’r 10
Luniform vern. = 60.99 in

Luniformmoriz. = 8040 in

M =PL/5

Looncentratedven. = 37.13 in
Leoncentratzd horiz. = 64.51 in
Allowable Rail Span = 37 in= 3.08 ft
Cantilever Supported Rail
-
M'p;-c = “‘L“f:
Luniform vert, = 2728 In
Lyriform porz. = 33.96  in
Me =PL
Looncentrated ven. = 7.43 in
Leoncentrated horz. = 1230 in
Allowable Rail Span = 7 in = 0.58 ft
Project Description: Customer: Glass Warehouse LLC / Future Glass
Glass Warehouse LLC / Future Glass RAN-CHRES Base Shoe
Date: January 30, 2025 -
Engineering Analysis v Project #: EEV-24-0207
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gy,
\\\\\\gi NEW quf//

STEVEN
MICHAEL
WHITICAN
No.18783

APPENDIX
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1900 NE Miami Ct., Ste. 2-15

Miami, FL 33132
BD YOU ENVISION IT = WE ENGINEER IT TEL: 954.399-8478 | FAX: 954.744.4738
BUILDING DROPS WEB: www.buildingdrops.com

g,

@ = 0.00256K,KK4V? Where: No.18783

Wind Loads on Fences or Guards | \\\\\\ o NEW /-/44/;///////
P =qu(GCp) =qGCr (ASCE 7-10 eq. 2¢ 7-16) §\$, STEVEN J/}///Z
G = 0.85 from (section 26 9.4.) =~/ MICHAEL \2=Z=
Cy=25%08%06=12 (Figure 29 4-1) with reduction for solid and end retums, will vary. = 'l” WHITICAN ™ =

K: from (Table 29.3-1) at the height z of the railing centroid and exposure. %%

Ka=0.85 from (Table 26-6). Z ~

Kx From (Figure 26.8-1) for the site topography, typically 1.0. ///// So, =

V =Wind speed (mph) 3 second gust, (Figure 26.5-1A) or per local authority. //////// O-NA o
Simplifying - Assuming 1.3 < C¢< 2.6 (Typical limits for fence or guard with returns.) N

Adjustment for full height solid: f=18-1=028

Adpustment to Allowable Stress Design: Wasd = 0.6Wsaenph
ForCe=13 F=q*085*1 3*08*06=053
ForCs=26 F=q*0B85*26%08*06=106q

Exposure B C D
Kz= 0.70 0.85 103

Centroid of wind load acts at 0_55h on the fence.
wasd = 0.53*0 00256*E*V2 or wasd = 1 06%0 00256*K,* V2

Wind Loads (PSF)
Wind Speed W, for G, =13 W, o, for G, =26
(mph) Exp.BK,=0.7 | Exp.CK,=0.85 | Exp.DK,=103 | Exp.BK,=07 | Exp.CK,=085 | Exp.DK =103
100 9,50 11.53 1358 19.00 23.07 27.95
110 1149 13.95 16.91 2282 2791 3382
120 1368 16.61 2012 2735 < Wl 40.25
130 16.05 15,45 2362 3210 3298 4724
140 1262 2260 2735 3723 4.2 2478
150 .37 2505 3144 4274 91.90 G280
160 2431 2052 35.78 4863 39,05 7155
170 Z745 3333 4035 24,50 G66.66 20,78
120 3077 3737 45,28 6154 773 G0.56
Project Description: Customer: Glass Warehouse LLC / Future Glass
Glass Warehouse LLC / Future Glass RAN-CHRES Base Shoe .
Engineering Analysis Date: January 30, 2025 Project #: EEV-24-0207
Engineer: SH PER: 9164 Page #: Page 25 of 28
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BUILDING DROPS WEB: www.buildingdrops.com
. . Wy
ZA8" Laminated Glass Capacity \\\\\\\\ /////
N W b 7,
by = 0,180 in & 'od’ 2
IS 2
he = 0,180 in SAS STEVEN \ZZ
=, MICHAEL 7‘2‘ =
h,= 0.080 in = WHITICAN =
- = No.18783 =
h; = 0.5(hg+h2)+hy = ‘,’% =
X
h, = 0.240 in X
2,48
hs-1 = hs2 = (hshy W(hg+ha) 7,
)
hey = 0.120 in
b= 0.120 in
I; = hih.04 hah?sg
o= 0.0052
Shortest
e r r r L P how | Mrses | P
Dimension [a)
i FVE FVEES SGF PVE PVE ES SGP PVE PVE ES SGF
12 0.018 0,062 c-.sc-:ﬂt 0.234 0.249 0,313 0.264 0282 0348 I = 1[149 6(ELh) (Ghad)]
24 0.070 0.208 0.538 0.252 0.251 0371 0.285 0327 03s2 effective thickness for deflection:
) 0.144 0,372 0.738 0.274 0,327 0,394 0,310 0.380 0408 hetw = (hd+ hia+ 120T03
3875 0.170 0413 0.828 0.281 0.335 0.388 0.317 037 0408 effective thickness for glass stress:
42 0,186 0.447 0.842 0.285 0.340 0.400 0322 0371 0402 hyeto = [hera?/(h+2The)] V2
48 0,230 0,513 0.875 0,256 0,352 0.404 0,232 0372 0412
&0 0,313 0522 0518 0,216 0,368 0402 0,350 035 0414
72 0.402 0,703 0.240 0,232 0,381 0.412 0,384 0.3 0418
Shortest | AL Wind ﬁl' W'":' AL Wind :u' LLT :u. LLT MA“' LLt _ . - . R
. . . omen omen omen omen My =6 000ps®2* by et =12 yatot HER =1 Leha? W o1 Live Loads
Dimension (8) | Moment Moment i . ’
fing (b-ft) FVE {lb-ft) FVE -t 5GP [b-indft) | (i) | [b-ingty | Mew = 9.600ps"2* b’ For Wind Loads
Il - ES ! FVE FVEES 5GP
12 123 141 214 833 255 1451
o 144 189 72 78 1285 1849
% 170 228 = 1153 1551 1580
3875 178 238 25 1208 1814 2001
42 183 243 6 1242 1848 2012
48 185 254 25 1328 1725 2034
&0 Ny 70 303 1473 1835 2080
72 234 281 306 1592 1207 2075

Glass Panel Loads
FremIBC 1607.7.1

Max. Panel Height Live Loads (in.)

Light Width 50 plf 50 ptf S50plf 200 b 200 b 200 b
[in} PVE PVBES SGP PVB PVE ES SGP
12 1667 12.10 2802 33.33 381 5805
24 1851 25.70 3697 78.05 10280 147.88
38 307 31.02 3860 13841 188,15 237.58

3875 2418 32.25 A0.03 16021 21380 26518
42 2484 32.96 A0.24 173.86 230.74 28168
48 2651 34.50 A0GE 21208 7603 32540
&0 246 38.71 4121 28460 708 41208
2 3184 38.13 4151 38209 A57.57 438.08

For 50 pif distributed boad:

b= (Matul= Ma/30pl

For 200# load. not top mil:

h= Mo *SO00# whege 5 = bght length m feet when mnstalled wath cap rail

For installation without a cap rail and load at comer of glass:

b= Ma "(23"S)W 2008 where 5 <h
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216" Laminated Glass Capacity \\\H”” Il
\\\\\\\\ ////////
NPT
hy = 0.219 in Q3 0%
A Sz
he = 0.218 in SAS MSI-{:EI-IVAEENL %o 2
- L0ED | =ou m=
h, 0.080 in = WHITICAN =
h; = 0.5(hy+h2)+hy = No.18783 =
2%
h,= 0.273 in = A
2,C8
hs:1 = hs2 = (hshy)(hi+ho) “y, SFON
L7t
h,= 0.140 in
= 0.140 in
I; = hih?s:2+ hoh?sy
o= 0.0085
Shertest r r r i e how | P | P | e
Dimension [a)
. FVE FVBES SGF PVE PVE ES SGF FVE PVEES SGF
12 0.015 0.051 0.285 0,283 0,237 0,354 0,318 0335 0405 ' s
— I'= U149 6(ELhw)(Gh'a')]
24 0.058 0178 0.530 0,300 0,340 0.433 0,338 0382 0451 effective thickness for deflection:
% 0,121 0328 0.784 0322 0372 0433 0,384 0418 DATS hetw = (had+ hiz+ 12TT)03
3875 0144 0373 0.758 0325 0.350 0458 0371 0.428 0482 effective thickness for glass siress:
az 0.158 0358 0.815 334 1355 0471 0aTe 0433 0.484 hietio = (Mot (4201 )] 12
48 0,157 0.484 0.852 0,345 0,403 0478 0,388 0.443 0.AB7
&0 0.278 0.575 0.900 0,387 0.431 0.484 0.408 0459 0.450
72 0.358 0851 0.528 0,368 0495 0428 0.425 0489 0453
Shortest AL Wind it. mn:l AL Wind Mp.u. LLt Mp.u. LLt MHL LLt " ) oo . I
. cion fa! omen omen omen omen My = 6,000psi*2* by e, =12 vetet HEL= 1 Lot H or Live "
D'mEF"‘D” @) [E:::ta [Lb-ft) PVE [EFT:L (beinfft) | [beingft) | [beinfy | Miw =9600psi*2* e’ For Wind Loads
") ik ES ! FVE FVE ES 5GP
12 172 123 20 1213 1351 1870
2 202 258 75 1374 1751 2545
% 234 310 405 1588 2107 7753
3975 244 323 411 1655 2197 2788
42 250 331 413 1687 2245 2808
48 66 347 418 1804 2358 2842
&0 284 372 475 2000 2525 ezl
72 318 388 479 2E5 283 2211

Glass Panel Loads
From|BC 1607.7.1

Max. Panel Height Live Loads [in.)

Light Width 50 plf 50 pif 50plf 200 b 200 b 200 b
{in} PVEB PYVB ES 5GP PVE PVE ES SGF
12 2425 ekl 3540 A8.50 54,02 7B.80
24 I7AB 35.03 50,90 10984 140.11 203.53
® 3173 42,15 55.07 180.37 25230 330.33

3275 3311 43.83 55.77 21834 2106 3247
42 33283 44,80 58.11 23752 314.33 39280
48 ®07 47.16 56,83 28858 377.28 45467
&0 3159 50.43 57.72 383851 504.80 577.20
72 4330 52.72 5822 513.58 83259 E2B8.66

For 50 plf dismributed load:

b= Mapiu)= Ma30pl

For 200# load. not top rail:

h=Ma *S5200# whege 5 = bght length m feet when imnitalled wath cap ral
For installation without a cap rail and load at comer of glass:
b= M (2352008 where 55 h
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BD YOU ENVISION IT — WE ENGINEER IT

1900 NE Miami Ct., Ste. 2-15
Miami, FL 33132
TEL: 954.399-8478 | FAX: 954.744.4738

BUILDING DROPS WEB: www.buildingdrops.com
. _ i,
HAELammad fias timay SN NEW 4y 2,
N7,
M= 022in S& 0%
hy = 0.292 in §,3‘ STEVEN \ZZ
=, MICHAEL 7‘3‘ =
h= 0060 =7 WHITICAN =
- = No.18783 =
s = 0.5(hy+ho)+hy = '7%
X7
h, = 0,352 in Z ~
2,09,
I 7 N
hs:1 = hs:2 = (hshy)/(hi+ho) /////// ONAL S
i
h, = 0176 in
he= 0176 in
I; = hih?s04 hohgy
la= 0.0181
shortest r r r P o how | U
Dimension (a)
i FVE FVEES SGR FVE FVE ES SGF FVE PVEES SGP
1z 0.011 0.038 0.712 0374 0.288 0458 0.420 0AZ7 0.511 .
— I = U149 6(ELh ) (Gh*a)]
2 0.044 0.140 0.513 .350 0.431 0.546 0.439 0485 0.585 effective thickness for deflection:
2% 0.084 0.288 0.708 0413 0.478 1588 0.485 0529 0E13 bt = (hpd+ Wiz 12703
3875 0112 0.308 0.748 0420 0488 0.596 0.473 0.540 el effective thickness for glass siress:
Az 0124 kckce] 0.768 0425 0.4%€ 0.600 0.478 0.546 0620 hyeto = et /(h 2Th; )]V
4B 0.156 0.334 D.812 0437 0.513 L.E0% 0.4%1 0.560 0E25
&0 0.224 0.504 0.871 L4823 0.542 L.E20 0.515 0582 0E32
72 0253 0.584 0.207 0484 0.563 827 0.53 0557 0835
Shortest AL Wind ﬁl. mn:l 1L Wind :u. LLT r:'-.u. L|_T Mm. |_Lt " ) s o e
. - a1 omen omen omen omen My = 6000psi*2" by 7 =12 patos AR =1 Leta? "W or Live Loads
D"“T_".D" (2} [E?:'::B {Ib-ft) PVE [:;:1:;'; (lodnfft) | [beinfft) | [b-insty | Miw =9.800psi*2* hise.? For Wind Loads
" - ES / FVE FVE ES 2GF
1z 312 337 482 2118 2287 3138
2 341 415 805 2318 2818 4107
% 381 484 &84 2581 3352 4512
3875 85 515 &75 2885 3457 4584
47 A0 527 &80 2741 3577 AE20
48 A28 555 E=1 2822 3770 4855
&0 A5 559 705 3183 4088 4788
72 507 20 713 3445 4280 4842

Glass Panel Loads
FromIBC 1607.7.1

Max. Panel Height Live Loads {in.)

Light Width 50 plf 50 ptf 50plf 200 b 200 b 200 b
[in} PVE PVBES SGP PVB PVE ES SGP
12 4238 45.74 8278 BA. 7S 91.47 12553
24 A5.33 5636 8214 18531 22544 28.57
® 5182 67.04 80.25 31084 40226 54148

3275 5362 £9.83 8168 35570 463.30 807.40
A2 5482 71.54 5240 38377 50079 8677
48 57 BS 75.39 83.88 48273 603.16 75115
(=] 367 81.38 95.77 53669 81382 S67.70
72 6889 B5.60 SE.85 B2ET72 1027.16 | 118215

For 50 plf distributed load:
b= (Mavfud= Ma/S0plf

For 200# load, not top mil:

b= Ma *S5000# whege S = bght length in feet when wmnstalled with cap rasl
For installation withaut a cap rail and load at comer of glass:

b= Ma "(23*5V200# where 5= h

Project Description:
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