
1 
 

 

 
 

 
 
 
 

 
ENGINEERING REPORT 

PREPARED FOR 
 
 

Barrette Outdoor Living 
 
 
 
 

BOL ALUMINUM RAILING SYSTEM-LOAD ANALYSIS 
IBC 2018 AND IRC 2018 

 
 
 

2/26/2021 
 
 
 
 
 
 

 
 
 
 
JACEK SLUZYNSKI, P.E.  
BARRETTE OUTDOOR LIVING 
2401 CORPORATE BLVD • BROOKSVILLE, FL 34604 
(352) 754-8555  

 



'^"g*i,lY:t'fz
i i No 85244 '. '-

XU, r+qnul^;i::

%ffi
.q1itt11,

-.iiiI.:.tYi$g;j )-"' LlcElisED ".i --

: ,i pp16iFESsroruru- i i:irruotrueen;:

%fftM

I hereby oertify that this plan, specificatjon, or repoil was
prepared by me or under my dired supervision and that I

am a duly Liconsed Professional Engineer under the laulE of
the state ot

Typed or
IY

t
nq

,,.s('i\rJ' bl"'1
z(b{tou

,p6[

ID
n{,ri

L(

l1!t

l"UI'
*,

l1

T

23923 ''
F

IDL[lrI

lllt
OF

,trl

7,*L''
l**tt2

4^

ill!rr
cgF

34063No.

At

*

,1ilil!

flrt,/nchr

Irt I

JACEK
SLUZYNSKI

CIVTL
No.55283

1)

OF

4

P OFT.iSICNAL

JACTK SLUZYNSKI

ENGINIER

PE090593

]ACEK
SLUZINSKI

NUMEER
PE-20200i3656

*

tU

t
*

ONAL

JACEK
SLUZYNSKI

PE.85573
IACEK SLUZNSKI
ii" No. o4o2o6i2i3

..---.;-.*--....-.
- ;::F:l.i-'+ -",-r:+.F:

- '. i.Lr- 1': i ; -1:l j 'I

ID
lo..[ luwuil ,{,r(,"'r,

t;
J"*( 2l'tl^zt

2

-9rp.19

?-(4 [*u

\ I t,

Itt lt9 (,

4'oI lrl

STATE

*



3 
 

BOL Aluminum Railing System Load Analysis 
 
Scope 
 
The Barrette Outdoor Living Aluminum Railing System is a powder-coated aluminum 
railing system.  Because of Aluminum construction, it is considered to be a traditional 
building product.  According to the 2018 International Building Code, this type of product 
need only be proven to comply with regulations by way of written calculations.  The 
following document will describe the system performance requirements outlined in the 
IBC and IRC and show the appropriate calculations needed for compliance. This 
analysis is also valid for the 2009, 2012 & 2015 IBC/ IRC. The Barrette Aluminum Railing 
system will be evaluated at 69’’, 93’’, and 96” lengths. 
 
Sections 
 

I. Key Terms and Definitions 
II. Geometric Properties 
III. Structural Post Load Requirements 
IV. Top Rail Load Requirements 
V. Infill 
VI. Fastener Considerations 
VII. Conclusion 

 
I. Key Terms and Definitions 

 
Elastic Section Modulus (S):  A geometric property for a given cross-section 
used in the design of beams or flexural members.  The elastic section modulus 
is defined as S = I / y, where I is the second moment of area and y is the distance 
from the neutral axis to any given fiber. 

 
Modulus of Elasticity (E):  The elastic modulus of an object is defined as the 
slope of its stress–strain curve in the elastic deformation region. 

 
Yield Strength (σ):  The stress at which a predetermined amount of permanent 
deformation occurs. 

 
Second Moment of Inertia (I):  A property of a cross-section that can be used 
to predict the resistance of a beam to bending and deflection around an axis that 
lies in the cross-sectional plane. 

 
Factor of Safety (FOS):  Term describing the structural capacity of a system 
beyond the expected loads or actual loads. 
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II. Geometric Properties  
 

The aluminum rail and post extrusions in the Avalon Railing system are created 
from aluminum alloy Al-6005-T5. The square baluster is created from Al-6063-
T5 and the twisted baluster is created from Al-6063-T6.  
The following calculations will be based on the material properties listed below. 
The specific numbers used in this analysis have been taken from a reputable 
material properties website (www.matweb.com).1 

 
Al-6005-T5:     psiyr 800,34  

 
Al-6063-T5:   psiyr 000,21   

 
          Al-6063-T6:   𝜎 31,000 𝑝𝑠𝑖 

 
 
Ωb = 1.67 (AISC F1) 

 
Due to the complex shape of the support extrusion used in the top rail of the 
Barrette Aluminum Railing system, the mass properties command in SolidWorks 
was used to calculate the geometric properties for each profile. 

 
1. Top Rails 

a.  Cambridge Top Rail: 
 

 
 

Section properties of the selected face of EPN 0565 
 
Area = 0.617 inches^2 
 
Centroid relative to output coordinate system origin: ( inches ) 
 X = 0.000 
 Y = 0.126 
 Z = 69.000 
 
Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 

                                                 
1 Date from Material Property Sheet (Appendix) 
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 Lxx = 0.218 Lxy = 0.000 Lxz = 0.000 
 Lyx = 0.000 Lyy = 0.330 Lyz = 0.000 
 Lzx = 0.000 Lzy = 0.000 Lzz = 0.548 
 
Polar moment of inertia of the area, at the centroid = 0.548 inches ^ 4 
 
Angle between principal axes and part axes = 0.000 degrees 
 
Principal moments of inertia of the area, at the centroid: (inches ^ 4) 
 Ix = 0.218 
 Iy = 0.330 
 
 
Moments of inertia of the area, at the output coordinate system: ( inches ^ 4 ) 
 LXX = 2940.038 LXY = 0.000 LXZ = -0.000 
 LYX = 0.000 LYY = 2940.141 LYZ = 5.374 
 LZX = -0.000 LZY = 5.374 LZZ = 0.558 

 
 
Section Modulus: 

 
From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

a

y
a

c

I
S a                  3

4

3219.
025.1

330.
in

in

in
Sa   

 
 

b.  Winchester Top Rail: 

 
Section properties of the selected face of EPN 0566 

 
Area = 0.565 inches^2 

 
Centroid relative to output coordinate system origin: ( inches ) 

X = 0.000 
Y = 0.141 

Z = 69.000 
 

Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
Lxx = 0.150 Lxy = 0.000 Lxz = 0.000 
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Lyx = 0.000 Lyy = 0.311 Lyz = 0.000 
Lzx = 0.000 Lzy = 0.000 Lzz = 0.461 

 
Polar moment of inertia of the area, at the centroid = 0.461 inches ^ 4 

 
Angle between principal axes and part axes = 0.000 degrees 

 
Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 

Ix = 0.150 
Iy = 0.311 

 
 

Moments of inertia of the area, at the output coordinate system: ( inches ^ 4 ) 
LXX = 2690.239 LXY = 0.000 LXZ = 0.000 
LYX = 0.000 LYY = 2690.389 LYZ = 5.491 
LZX = 0.000 LZY = 5.491 LZZ = 0.472 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

 

b

yb
b

c

I
S      3

4

2962.0
05.1

311.0
in

in

in
Sb   

 
c.  Avalon Tristan Top Rail: 

 

 
  Section properties of the selected face of EPN 0507 
 
  Area = 0.5806 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.0000 
   Y = -0.1586 
   Z = 70.2500 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.2284 Lxy = 0.0000 Lxz = 0.0000 
   Lyx = 0.0000 Lyy = 0.2412 Lyz = 0.0000 
   Lzx = 0.0000 Lzy = 0.0000 Lzz = 0.4696 
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  Polar moment of inertia of the area, at the centroid = 0.4696 inches ^ 4 
 
  Angle between principal axes and part axes = -0.0000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.2284 
   Iy = 0.2412 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

               𝑆   𝑆 .  

.
0.2838𝑖𝑛  

 
 

 d.  Avalon Lanval Top Rail: 
 

 
  Section properties of the selected face of EPN 0518 
 
  Area = 0.644 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.140 
   Z = 71.500 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.214 Lxy = 0.000 Lxz = 0.000 
   Lyx = 0.000 Lyy = 0.356 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 0.570 
 
  Polar moment of inertia of the area, at the centroid = 0.570 inches ^ 4 
 
  Angle between principal axes and part axes = -0.000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.214 
   Iy = 0.356 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

 

        𝑆   𝑆 .  

.
0.3397𝑖𝑛  
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  e.  Avalon Pellinore Top Rail: 

 
 
  Section properties of the selected face of EPN 0519 
 
  Area = 0.623 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.139 
   Z = 71.500 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.213 Lxy = 0.000 Lxz = 0.000 
   Lyx = 0.000 Lyy = 0.358 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 0.571 
 
  Polar moment of inertia of the area, at the centroid = 0.571 inches ^ 4 
 
  Angle between principal axes and part axes = -0.000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.213 
   Iy = 0.358 
 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

 

𝑆   𝑆 .  

.
0.3410𝑖𝑛  
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f.  Avalon Oberon Top Rail: 

 
 
  Section properties of the selected face of EPN 0519 
 
  Area = 0.737 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.026 
   Z = 71.500 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.322 Lxy = 0.000 Lxz = 0.000 
   Lyx = 0.000 Lyy = 0.465 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 0.787 
 
  Polar moment of inertia of the area, at the centroid = 0.571 inches ^ 4 
 
  Angle between principal axes and part axes = -0.000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.322 
   Iy = 0.465 
 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the section 
modulus of the aluminum support extrusions can be found. 

 

𝑆   𝑆 .  

.
0.3016𝑖𝑛  
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b. Structural Posts 
 
1. Residential Post 

 

 
  Section properties of the selected face of EPN 0504 
 
  Area = 0.83 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.00 
   Y = 0.00 
   Z = 39.00 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.82 Lxy = 0.00 Lxz = 0.00 
   Lyx = 0.00 Lyy = 0.82 Lyz = 0.00 
   Lzx = 0.00 Lzy = 0.00 Lzz = 1.63 
 
  Polar moment of inertia of the area, at the centroid = 1.63 inches ^ 4 
 
  Angle between principal axes and part axes = -0.00 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.82 
   Iy = 0.82 
 

 Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the 
section modulus of the aluminum support extrusions can be found. 

p

yp
p

c

I
S                     3

4

1 656.0
25.1

82.0
in

in

in
Sp   
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2.  Over The Top Post 

 

 
 
 

  Section properties of the selected face of EPN 0541 
 
  Area = 0.972 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.000 
   Z = 12.000 
 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.502 Lxy = 0.000 Lxz = 0.000 
   Lyx = 0.000 Lyy = 0.502 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 1.003 
 
  Polar moment of inertia of the area, at the centroid = 0.017 inches ^ 4 
 
  Angle between principal axes and part axes = -0.000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.502 
   Iy = 0.502 
 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the 
section modulus of the aluminum support extrusions can be found. 

 

𝑆
𝐼
𝐶

 

𝑆 .

.
.502𝑖𝑛          
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3. Commercial Post 
 

 
 
 

  Area = 1.782 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.000 
   Z = 60.000 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 1.468 Lxy = -0.000 Lxz = 0.000 
   Lyx = -0.000 Lyy = 1.468 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 2.937 
 
  Polar moment of inertia of the area, at the centroid = 2.937 inches ^ 4 
 
  Angle between principal axes and part axes = 79.210 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 1.468 
   Iy = 1.468 
 
 
  Moments of inertia of the area, at the output coordinate system: ( inches ^ 4 ) 
   LXX = 6417.478 LXY = 0.000 LXZ = -0.000 
   LYX = 0.000 LYY = 6417.478 LYZ = -0.000 
   LZX = -0.000 LZY = -0.000 LZZ = 2.937 

 
 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the 
section modulus of the aluminum support extrusions can be found. 

 

p

yp
p

c

I
S       

3
4

2 1744.1
25.1

468.1
in

in

in
Sp   
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c. Infill (Balusters)  

1. Square Baluster 
 

 
 
 

  Section properties of the selected face of EPN 0506 
 
  Area = 0.103 inches^2 
 
  Centroid relative to output coordinate system origin: ( inches ) 
   X = 0.000 
   Y = 0.000 
   Z = 33.000 
 
  Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Lxx = 0.009 Lxy = 0.000 Lxz = 0.000 
   Lyx = 0.000 Lyy = 0.009 Lyz = 0.000 
   Lzx = 0.000 Lzy = 0.000 Lzz = 0.017 
 
  Polar moment of inertia of the area, at the centroid = 0.017 inches ^ 4 
 
  Angle between principal axes and part axes = -0.000 degrees 
 
  Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
   Ix = 0.009 
   Iy = 0.009 
 

Section Modulus: 
 

From the calculated Second Moment of Inertia from SolidWorks, the 
section modulus of the aluminum support extrusions can be found. 

 
 

cb

I
S yb

b            3
4

024.0
372.0

009.0
in

in

in
Sb   
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2.  Twisted Baluster 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Section properties of the selected face of EPN 0563 
 

Area = 0.161 inches^2 
 

Centroid relative to output coordinate system origin: ( inches ) 
X = 0.000 
Y = 0.000 

Z = 33.000 
 

Moments of inertia of the area, at the centroid: ( inches ^ 4 ) 
Lxx = 0.013 Lxy = 0.000 Lxz = 0.000 
Lyx = 0.000 Lyy = 0.013 Lyz = 0.000 
Lzx = 0.000 Lzy = 0.000 Lzz = 0.025 

 
Polar moment of inertia of the area, at the centroid = 0.025 inches ^ 4 

 
Angle between principal axes and part axes = 0.000 degrees 

 
Principal moments of inertia of the area, at the centroid: ( inches ^ 4 ) 

Ix = 0.013 
Iy = 0.013 

 
 

Moments of inertia of the area, at the output coordinate system: ( inches ^ 4 ) 
LXX = 175.686 LXY = 0.000 LXZ = 0.000 
LYX = 0.000 LYY = 175.686 LYZ = 0.000 
LZX = 0.000 LZY = 0.000 LZZ = 0.025 

 
Section Modulus: 

 
From the calculated Second Moment of Inertia from SolidWorks, the 
section modulus of the aluminum support extrusions can be found. 

 
 

cb

I
S yb

b       3
4

0349.0
372.0

013.0
in

in

in
Sb   
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III. Structural Post Load Analysis 

 
Load Distribution 

 
Before analysis can be completed on the structural posts of a metal railing 
system, it must be determined if a Load Proportion Factor can be applied.  In 
certain circumstances, a post is allowed a percent reduction in total load 
resistance requirements, assuming that adjacent posts and rails will take a 
percentage of any applied load.  This reduction is called the Load Proportion 
Factor (Pf).  The percentage is determined by the ratio of the stiffness of the rail 
(Kr) relative to the stiffness of the post (Kp).  Calculation of the Stiffness Ratio 
(Rr) and the corresponding Load Proportion Factor can be seen below. 

 
 

Stiffness Ratio: 

p

r
r

K

K
R   

 
The stiffness of the rail can be determined using the modulus of elasticity (E) of 
Aluminum, the second moment of inertia (I*) and the span length (L) of the rail: 

 

r

rr
r

L

IE
K


                   psieEr 610  

 
69’’ Cambridge Rail Section 

in
in

inpsie
Ka 08.826,47

69

330.0610 4




  

93’’ Cambridge Rail Section 

in
in

inpsie
Kb 87.483,35

93

330.0610 4




  

69’’ Winchester Rail Section 

in
in

inpsie
Kc 46.072,45

69

311.0610 4




  

93’’ Winchester Rail Section 

in
in

inpsie
Kd 86.440,33

93

311.0610 4




  

 
6’ Avalon Tristan Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .2412𝑖𝑛

72𝑖𝑛
33,500.00𝑖𝑛 

8’ Avalon Tristan Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .2412𝑖𝑛

96𝑖𝑛
25,125.00𝑖𝑛 

6’ Avalon Lanval Rail Section 
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𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .356𝑖𝑛

72𝑖𝑛
49,444.44𝑖𝑛 

 
8’ Avalon Lanval Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .356𝑖𝑛

96𝑖𝑛
37,083.33𝑖𝑛 

6’ Avalon Pellinore Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .358𝑖𝑛

72𝑖𝑛
49,722.22𝑖𝑛 

8’ Avalon Pellinore Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .358𝑖𝑛

96𝑖𝑛
37,291.67𝑖𝑛 

6’ Avalon Oberon Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .465𝑖𝑛

72𝑖𝑛
64,583.33𝑖𝑛 

 
8’ Avalon Oberon Rail Section 

𝐾
10𝑒6 𝑝𝑠𝑖 ∙ .465𝑖𝑛

96𝑖𝑛
48,437.5𝑖𝑛 

 
 

Stiffness of Post: 
 

The stiffness of the post can be determined the same way using the height of the 
post instead of the length of the section and the Modulus of Elasticity. When 
performing these calculations, the height (h) of the post represents the tallest 
mounted height of the railing.  See “Calculation of Post Section Modulus” for 
calculation of Post second moment of Inertia. 

p

pp
p

h

IE
K


           psieEp 610           in

in

inpsie
Kp 48.190,376

42

58.1610 4




  

 
93’’ Cambridge Rail Section Worst Case 

094.
48.190,376

87.483,35


in

in

K

K
R

p

b
a  

93’’ Winchester Rail Section Worst Case 

088.
48.190,376

86.440,33


in

in

K

K
R

p

d
b  

 
6’ Avalon Rail Section Worst Case 

∴ 𝑅
𝐾
𝐾

33,500𝑖𝑛
376,190.48𝑖𝑛

0.089 

8’ Avalon Rail Section Worst Case 

∴ 𝑅
𝐾
𝐾

25,125𝑖𝑛
376,190.48𝑖𝑛

0.067 
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Using the Chart below, the Load Proportion Factor (Pf) can be found.   
 
 
 

 
Railing Load Distribution Data 

 
 

The structural post analysis can now be completed without the application of a 
Load Proportion Factor to show the worst case scenario. 

 
 

According to metal railing requirements, the bending moment (BM) on a post is 
defined as the horizontal load multiplied by the height of the load.  This value can 
not be greater than the resisting moment (RM), which is defined as the allowable 
design stress multiplied by the section modulus. 

 
Equations for post analysis: 

 
hPBMentBendingMom :  

SRMentsistingMom y  :Re  

RMBM   



18 
 

 
Using the section modulus of the post in the Barrette Aluminum Railing system, 
it can be shown that the post more than exceeds the requirements of the 
governing equations. 
Determination of appropriate Bending Moment:2 

 
The analysis will be calculated considering the two possible scenarios, 36” and 
42” heights.     

 
psiyp 800,34  

 
Ωb = 1.67 (AISC F1) 

 
According to the 2015 IBC, a guard rail of this type must undergo a 200 lb point 
load (P) at any point on the top rail and a 50lb/ft distributed load along the top 
rail.  Under a 50lb/ft load, a 96’’ rail section is exposed to 400lbs of force.  In 
terms of the post of such a rail system, each supporting post on a section would 
take half of this applied load, or 200lb.  With consecutive sections, any one post 
could be exposed to the loading of two sections.  In this scenario, as much as a 
400lb applied load could be experienced.  This case shall be examined as it 
represents the largest possible bending moment. 

 
For residential 36” applications, only the point load is required.  Posts are sold in 
lengths of 39”, so worst case scenario is calculated according to a point load at 
the very top of the post.  Over the top posts are sold in 33” lengths so the finished 
rail height (36”) is used to calculate the bending moment. For commercial 42” 
applications, uniform loading is the worst case scenario and occurs at the 
finished rail height of 42”.   

 
 
 

Residential 39” Post: 
 

inlbinlbhPBMentBendingMom p 00.800,739200)(   
 

𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆  34,800𝑝𝑠𝑖 ∙ 0.656𝑖𝑛   22,829 𝑖𝑛𝑙𝑏 
 

BMRM   
Resulting Factor of Safety: 
 

𝐹𝑂𝑆
𝑅𝑀
BM

22,828𝑖𝑛𝑙𝑏
7,800𝑖𝑛𝑙𝑏

2.93 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 

                                                 
2 Railing Dynamics Inc. recommends the use of thru bolts as a means of fastening to mounting surfaces.  Because 

of the varying degrees of material strength regarding decking structure material, the attachment method is not 
considered in this analysis. 
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 Over the Top 33” Post (OTT): 
 

The over the top system is offered in both residential and commercial 
applications.  Residential applications have a maximum span of 6 ft while 
commercial spans are limited to 5 ft.   
 

 Residential: 
𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝐵𝑀 𝑃 ∙ ℎ 200𝑙𝑏 ∙ 36𝑖𝑛 7,200 𝑖𝑛𝑙𝑏 

 
𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆  34,800𝑝𝑠𝑖 ∙ 0.502𝑖𝑛   17,469.6 𝑖𝑛𝑙𝑏 

 
BMRM   

Resulting Factor of Safety: 
 

𝐹𝑂𝑆
𝑅𝑀
BM

17,469.6𝑖𝑛𝑙𝑏
7,200𝑖𝑛𝑙𝑏

2.43 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 

Commercial OTT: 
𝑃 𝑤 ∙ 𝑙 50𝑙𝑏𝑓𝑡 ∙ 5𝑓𝑡 250 𝑙𝑏 

 
𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝐵𝑀 𝑃 ∙ ℎ 250 𝑙𝑏 ∙ 36𝑖𝑛 9,000 𝑖𝑛𝑙𝑏 

 
𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆  34,800𝑝𝑠𝑖 ∙ 0.502𝑖𝑛   17,469.6 𝑖𝑛𝑙𝑏 

 
BMRM   

Resulting Factor of Safety: 
 

𝐹𝑂𝑆
𝑅𝑀
BM

17,469.6𝑖𝑛𝑙𝑏
9,000𝑖𝑛𝑙𝑏

1.94 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 

Commercial 45” Post: 
 

inlbinlbhPBMentBendingMom p 00.800,1642400)(   
 

𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆  34,800𝑝𝑠𝑖 ∙ 1.174𝑖𝑛   40,855.2 𝑖𝑛𝑙𝑏 
 

BMRM   
 

Resulting Factor of Safety: 

𝐹𝑂𝑆
𝑅𝑀
BM

40,855.2𝑖𝑛𝑙𝑏
16,800𝑖𝑛𝑙𝑏

2.43 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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With the above calculations, it is proven that the resisting moment in the 
post is larger than the bending moment caused by the load, showing that the 
posts in the Barrette Aluminum Railing system exceed design requirements. 

 
Maximum Post Spacing: 

 
According to the 2015 IBC, a metal railing system must be able to withstand a 
50lb/ft uniform load (w) at the highest point on the rail in any direction.  With this 
value and the geometric properties of the aluminum posts, the maximum post 
spacing can be calculated. 

 

  pb

pyp
r

hw

S
L






12


            in

in

inpsi
Lr 84.139

42125067.1

1744.1800,34 3





  

 
The maximum span in a Barrette Aluminum Railing System is 93”.  With this 
calculation, it is clear that the post more than exceeds the railing span 
requirements. 

 
 
 
 

IV. Guard Rails 
 
 

Maximum Concentrated Load: 
 

For railing systems required to experience a concentrated load, the maximum 
moment and thus determining point, occurs at midspan.  This moment is 
determined by the load and the span length and is resisted by the allowable 
stress multiplied by the section modulus. 
  
For simply supported rail with the point load: 
 

𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝐵𝑀
𝑃 ∙ 𝐿

4
 

 
        𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆   

 
 
          psiyr 800,34     

          Ωb = 1.67 (AISC F1) 
 
 

                   In order to calculate allowable point force, bending moment and resisting 
moment needs to be compared: 
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𝑃 ∙ 𝐿
4

𝜎 ∙ 𝑆   

 
 

 
Rearranging the above equation, allowable load “P” can be calculated 
 

𝑃
𝜎 ∙ 𝑆 ∙ 4

𝐿
 

 
Resulting Factor of Safety: 

𝑖𝑓 𝐹𝑂𝑆
𝑃

200lbs
1.67 𝑡ℎ𝑒𝑛 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
200lbs load is required by ASTM. To meet or exceed 1.67 ratio (FOS) P has to 

meet or exceed 334lbs. 

 
 

a. 93’’ Cambridge Railing: 
 
 

𝑃
34,800𝑝𝑠𝑖 ∙ 0.3219𝑖𝑛 ∙ 4

93𝑖𝑛
481.8𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
481.8𝑙𝑏𝑠
200lbs

2.41 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 

b. 93’’ Winchester Railing: 
 

  

𝑃
34,800𝑝𝑠𝑖 ∙ 0.2962𝑖𝑛 ∙ 4

93𝑖𝑛
443. .3𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
443.3𝑙𝑏𝑠
200lbs

2.21 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 

c. 8’ Avalon Rail - Tristan: 
 

 

𝑃
34,800𝑝𝑠𝑖 ∙ 0.2838𝑖𝑛 ∙ 4

96𝑖𝑛
411.5𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
411.5𝑙𝑏𝑠
200lbs

2.06 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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d. 8’ Avalon Rail - Lanval: 

 
 

𝑃
34,800𝑝𝑠𝑖 ∙ 0.3397𝑖𝑛 ∙ 4

96𝑖𝑛
492.6𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
492.6𝑙𝑏𝑠
200lbs

2.46 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 

 
e. 8’ Avalon Rail - Pellinore: 

 
 

𝑃
34,800𝑝𝑠𝑖 ∙ 0.3410𝑖𝑛 ∙ 4

96𝑖𝑛
494.5𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
494.5𝑙𝑏𝑠
200lbs

2.47 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 

f. 8’ Avalon Rail – Oberon  
 

  

𝑃
34,800𝑝𝑠𝑖 ∙ 0.3016𝑖𝑛 ∙ 4

96𝑖𝑛
437.3.5𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
437.3𝑙𝑏𝑠
200lbs

2.19 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 

 
According to the ASTM standard E 985, “Standard Specification for 

Permanent Metal Railing Systems and Rails for Buildings”, the maximum 
required concentrated load the Barrette Aluminum Railing System is 200lb.  With 
this calculation, it is clear that the rail more than exceeds this railing load 
requirement. 
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Maximum Uniform Load: 
For simply supported rail with uniform distributed load: 
 

𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝐵𝑀
𝑤 ∙ 𝐿

8
 

 
        𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆   

 
 
          psiyr 800,34     

          Ωb = 1.67 (AISC F1) 
 
 

                   In order to calculate allowable point force, bending moment and resisting 
moment needs to be compared: 

 
 

𝑤 ∙ 𝐿
8

𝜎 ∙ 𝑆   

 
 
 

Rearranging the above equation, allowable load “w” can be calculated 
 

𝑤
𝜎 ∙ 𝑆 ∙ 8

𝐿
∙ 12

𝑖𝑛
𝑓𝑡

 

 
Resulting Factor of Safety: 
 

𝑖𝑓 𝐹𝑂𝑆 𝑤
𝑤

50lbs
1.67 𝑡ℎ𝑒𝑛 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
50lbs load is required by ASTM. To meet or exceed 1.67 ratio (FOS) “w” has to 

meet or exceed 83.5lbs. 
 

 
a. 93’’ Cambridge Railing: 

 

𝑤  
34800𝑝𝑠𝑖 ∙ 0.3219𝑖𝑛 ∙ 8

93𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

124.34𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
124.34𝑙𝑏𝑠

50lbs
2.49 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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b. 93’’ Winchester Railing: 
 

 

𝑤  
34800𝑝𝑠𝑖 ∙ 0.2962𝑖𝑛 ∙ 8

93𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

114.41𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
114.41𝑙𝑏𝑠

50lbs
2.29 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 
 

c.  8’ Avalon Rail - Tristan: 
 

 

𝑤  
34800𝑝𝑠𝑖 ∙ 0.2838𝑖𝑛 ∙ 8

96𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

102.88𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
102.88𝑙𝑏𝑠

50lbs
2.06 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 
 

d. 8’ Avalon Rail - Lanval: 
 

 

𝑤
34800𝑝𝑠𝑖 ∙ 0.3397𝑖𝑛 ∙ 8

96𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

123.14𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
123.14𝑙𝑏𝑠

50lbs
2.46 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 
 

e. 8’ Avalon Rail - Pellinore: 
 

 

𝑤
34800𝑝𝑠𝑖 ∙ 0.3410𝑖𝑛 ∙ 8

96𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

123.61𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
123.61𝑙𝑏𝑠

50lbs
2.47 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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f. 8’ Avalon Rail - Oberon: 
 

 

𝑤
34800𝑝𝑠𝑖 ∙ 0.3016𝑖𝑛 ∙ 8

96𝑖𝑛
∙ 12

𝑖𝑛
𝑓𝑡

109.33𝑙𝑏/𝑓𝑡 

 

𝐹𝑂𝑆 𝑤
109.33𝑙𝑏𝑠

50lbs
2.19 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 
 
 

According to the ASTM standard E 985, “Standard Specification for Permanent 
Metal Railing Systems and Rails for Buildings”, the maximum required uniform 
load is 50lb/ft.  With this calculation, it is clear that the rail more than exceeds 
this railing load requirement. 
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V. Infill 
 

 
The infill is required to resist a 50lb. load applied over 12” x 12” square.  This 
load will be spread over 2 balusters, exhibiting a force of 25 lbs. on each baluster. 
 
For simply supported picket with the point load: 
 

𝐵𝑒𝑛𝑑𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝐵𝑀
𝑃 ∙ 𝐿

4
 

 
        𝑅𝑒𝑠𝑖𝑠𝑡𝑖𝑛𝑔 𝑀𝑜𝑚𝑒𝑛𝑡 𝑅𝑀 𝜎 ∙ 𝑆   

    
          Ωb = 1.67 (AISC F1) 
 
 

                   In order to calculate allowable point force, bending moment and resisting 
moment needs to be compared: 

 
 

𝑃 ∙ 𝐿
4

𝜎 ∙ 𝑆   

 
 

Rearranging the above equation, allowable load “P” can be calculated 
 

𝑃
𝜎 ∙ 𝑆 ∙ 4

𝐿
 

 
Resulting Factor of Safety: 

𝑖𝑓 𝐹𝑂𝑆
𝑃

25lbs
1.67 𝑡ℎ𝑒𝑛 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
25lbs load   (per picket) is required by ASTM. To meet or exceed 1.67 ratio 

(FOS) P has to meet or exceed 41.75lbs. 

 
Square Baluster: 

 
         Material: Al-6063-T5,                                                                                                           

psiyr 000,21  

 

𝑃
21,000𝑝𝑠𝑖 ∙ 0.024𝑖𝑛 ∙ 4

39𝑖𝑛
51.69𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
51.69𝑙𝑏𝑠

25lbs
2.07 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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Square Baluster: 

 
         Material: Al-6063-T6,                                                                                                           

psiyr 000,21  

 

𝑃
21,000𝑝𝑠𝑖 ∙ 0.024𝑖𝑛 ∙ 4

39𝑖𝑛
51.69𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
51.69𝑙𝑏𝑠

25lbs
2.07 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 

Twisted Baluster: 
 
Material: Al-6063-T6, 
 𝜎 31,000 𝑝𝑠𝑖 
 

 

𝑃
31,000𝑝𝑠𝑖 ∙ 0.0349𝑖𝑛 ∙ 4

33𝑖𝑛
131,14𝑙𝑏𝑠 

 

𝐹𝑂𝑆 𝑃
131.14𝑙𝑏𝑠

25lbs
5.25 1.67 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 

 
 
 
 

 
 

Glass Infill: 
 
Material: AFG Standard Float Glass  
 
Glass infill is compliant per IBC Section 2407.1 at finished rail heights of 36” and 
42” (See appendix for Barrette material spec). 
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VI. System Assembly Fastener Considerations 

 
The posts of the Barrette Aluminum Railing System are attached to the base 
plate custom screws part 34109436 (See appendix for screw information).  Four 
screws are used for residential applications and eight are used for commercial 
applications.  The screws have a minimum minor diameter of 0.185in.  The 
withdrawal of these screws have been tested and approved through third party 
testing.  ATI test report “B8389.01-119-19” conducted on 10/31/12 shows a 
similar railing system being tested using the same posts and fasteners for this 
system.  From this testing and data, it can be seen that the post and fastener 
assembly exceeded both code and design requirements. 
 
In addition, the maximum shear load resistance the fasteners must exhibit occurs 
when a load is applied directly adjacent to the mounting plate.  At this point, 
bending of the post is negligible and all force is being transmitted through the 
bracket fasteners in the form of shear force.   

 
Residential Post Application: 
 
Screw material: C1022  
 
Safety factor for screw - 3 

 
 𝜎 55,000 𝑝𝑠𝑖 
 
 𝜎 0.6 ∗  𝜎 0.6 ∗ 55,000 𝑝𝑠𝑖 33,060𝑝𝑠𝑖  
 

AV            
A

V
           22 )

2
()(
D

rA             
4

F
V  (4 fasteners) 

 
 

22 02688.0)
2

185.0
( in

in
A    

lb
lb

V 50
4

200
  

 

psi
in

lb
12.860,1

02688.0

50
2
  

 
We determine the Factor of Safety using the yield stress for a C1022 steel proof 
load: 

 




 sFOS )(  

 𝜎 33,060𝑝𝑠𝑖   

𝐹𝑂𝑆 𝑡
33,060𝑝𝑠𝑖

1,860.12psi
17.77 3 𝑫𝑬𝑺𝑰𝑮𝑵 𝑶𝑲 
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Commercial Post Application: 
 

AV            
A

V
           22 )

2
()(
D

rA             
8

F
V  (8 fasteners) 

 
22 02688.0)

2

185.0
( in

in
A    

lb
lb

V 50
8

400
  

 

psi
in

lb
12.860,1

02688.0

50
2
  

 
We determine the Factor of Safety using the yield stress for a 410 Stainless steel 
proof load: 

 




 sFOS )(   psis 100,42    

 

63.22
12.860,1

100,42
)( 

psi

psi
FOS   

 
 
 
 
Guardrail Application: 
 
The guard rails of the Barrette Aluminum Railing System are attached to the 
posts with self-tapping 410 stainless steel screws with Aluminum ADC12 
brackets.  The screws have a minimum minor diameter of 0.1in. 

 
The maximum load resistance the fasteners must exhibit occurs when a 200lb 
load is applied directly adjacent to the post.  At this point, bending of the guard 
rail is negligible and all force is being transmitted through the bracket fasteners 
in the form of shear force.  A shear force diagram and calculation can be seen 
below. 
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AV            
A

V
           22 )

2
()(
D

rA             
4

F
V  (4 fasteners) 

 
 

22 00785.0)
2

1.0
( in

in
A    

lb
lb

V 50
4

200
  

 

psi
in

lb
4.369,6

00785.0

50
2
  

 
We determine the Factor of Safety using the yield stress for a 410 Stainless steel 
proof load: 

 
psis 100,42  

 

6.6
4.369,6

100,42
)( 

psi

psi
FOS   

 
Impact Consideration: 

 
A general calculation can be done to show the ability of the fasteners to withstand 
an impact load, as if a person was to fall into the railing system.   

 
Consider the weight of an average man being dropped onto a horizontally 
mounted railing system being modeled as a beam supported by stiff springs.  The 
weight will be dropped from a height so as to represent a distance one would 
travel in a trip and fall type scenario.  With this information, an impact factor can 
be calculated and applied to the stress experienced in normal static loading 
conditions. 
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Assumptions: 
 
Falling distance: 36in 
Average male weight: 190lbs 
Impact occurs at mid span 

  
Impact Factor Calculation: 

 

t

r
h

FI

2

11.. )(            sbt             
yr

r

br EI

PL

48

3

           
k

P
sr 2
  

 
h= height at which load is dropped, 36 in.  

b = beam deflection 

s = spring deflection ~ 0 

 
a. 93’’ Cambridge Railing: 

in
inpsie

inlb

EI

PL

ya

a

ba 9648.
330.1048

)93(190

48 46

33





  

in
k

P
sa 0

2

190

2



  

inbata 9648.   

69.9
9648.

362
11.. )( 




in

in
FI a  

 
This factor can now be applied to the loading scenario and compared to the 
maximum load resistance of the fastening screws. 

 
Assumptions: 

 
Because the force is being applied at the mid span of the beam, its value can be 
decreased by half to represent equal support on each end. 

 

     lb

lb
FI

F

V
a

a 138.230
4

69.9
2

190

4

..
2

)(







  (adjust for 4 fasteners in each bracket) 

 

psi
in

lb

A

Va
a 9.316,29

00785.0

138.230
2
   

 
 

psis 100,42 (410 stainless steel proof load) 

 



32 
 

43.1
9.316,29

100,42
)( 

psi
FOS

a

p
a




  

 
 

a. 93’’ Winchester Railing: 

in
inpsie

inlb

EI

PL

yb

b

ba 023.1
311.1048

)93(190

48 46

33





  

in
k

P
sa 0

2

190

2



  

inbata 023.1   

448.9
023.1

362
11.. )( 




in

in
FI a  

 
This factor can now be applied to the loading scenario and compared to the 
maximum load resistance of the fastening screws. 

 
 
 
 
Assumptions: 

 
Because the force is being applied at the mid span of the beam, its value can be 
decreased by half to represent equal support on each end. 

 

    lb

lb
FI

F

V
a

a 39.224
4

448.9
2

190

4

..
2

)(







  (adjust for 4 fasteners in each bracket) 

 

psi
in

lb

A

Va
a 7.584,28

00785.0

39.224
2
         

 
   psis 100,42  (410 stainless steel proof load) 

 

47.1
7.584,28

100,42
)( 

psi
FOS

a

p
a
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VII. Post Surface Connection Details: 
 

The force at the bottom of the post/plate must be calculated and then compared to the 
resisting moment and shear exerted by the fasteners. The same calculation method will 
be used for the analysis for residential and commercial structural posts.  The structure 
supporting the post and the connection from the post to the structure must be designed 
to resist the listed shear load(S) and the listed tension/compression load(F).  The design 
of the supporting structure and the connection to the structure are the responsibility of 
others.  Sample connection shown below for illustration purposes only. 

 
From section III: 
 
Residential 36” Post:  

ftlbinlbinlbhPBMentBendingMom p  65000.800,739200)(  
 

 
Commercial 42” Post: 

ftlbinlbinlbhPBMentBendingMom p  400,100.800,1642400)(  
 
 

This results in the force on the bottom of the baseplate as follows: 
 

 Residential – mounting baseplate 34115035 (See Appendix for details) 
KipsftlblbdBMF 2.200.167,23./650/    

Shear (S) = P = 200lb 
 

Commercial – mounting baseplate 34115034 (See Appendix for details) 
KipslbsftlblbdBMF 7.4667,400.400,13./500,1/   

Shear (S) = P = 400lb 
 

THROUGH BOLT APPLICATION 
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LAG SCREW APPLICATION 
 

 
 
 
 

VIII. Conclusion 
 

With the above analysis, it can be proven that the Barrette Aluminum Railing 
system, more than exceeds the design requirements set forth by the applicable 
sections of the 2018 IBC and 2018 IRC.  This analysis is also valid for the 
2009,2012 & 2015IBC/ IRC 

 
The engineering department at Railing Dynamics, Inc. gives its full endorsement 
of the Barrette Aluminum Railing system as a qualified safety guardrail system 
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IX. Appendix 
 
 

A. Material Properties 
a. Aluminum 6005-T5 
b. Aluminum 6063-T5 
c. Aluminum 6063-T6 
d. Tensile Strength of Bolts 
e. Withdrawal Design Values 

B. ATI Test Report 
C. Barrette Outdoor Living – Parts 

a. EPN-0504 – 2.5’’ Post 
b. EPN-0527 – 2.5’’ Heavy Duty Post 
c. 34115036 – Post Mount Plate (4 Holes) 
d. 34115035 – Post Mount Plate (8 Holes) 
e. 34115034 – Post Mount Plate (12 Holes) 
f. 34109436 – Custom Screw 
g. 34114816 – Bottom Bracket 
h. 34114819 – Bottom Bracket Cover 
i. EPN-0566 – Winchester Rail Channel 
j. EPN-0565 – Cambridge Rail Channel 
k. EPN-0513 – Avalon U-Channel 
l. 34114813 – Top Bracket 
m. EPN-0506 – Square Baluster 
n. EPN-0563 – Twisted Baluster 
o. 34114807 – Rail Support Foot 
p. 34114810 – Rail Support Foot Cover 
q. 34107308 – Glass Baluster 36” Rail 
r. EPN-0507 – Tristan Rail 
s. EPN-0518 – Lanval Rail 
t. EPN-0519 – Pellinore Rail 
u. EPN-0743 – Oberon Rail 
v. EPN-0541 – 2”x2” Post (Over the Top) 
w. 34110275 – Glass Baluster 42” Rail 

 
 
With cooperation with: 
 
Chris Schneider 
Senior Engineer 
Railing Dynamics, Inc. 
135 Steelmanville Rd 
Egg Harbor Township, NJ 08234 
web: www.rdirail.com 
phone: 800-488-7245 





























































































































 4.125±0.031 

 0.223+
-
0.021
0.004 

 3/4"  32 3/16"±1/16" 

A

DETAIL A

FLAT HIGH POLISHED/SWIPED
EDGES ON LONG SIDES

SWIPED EDGES
ON SHORT SIDES

NOTES:
MATERIAL, AFG STANDARD FLOAT GLASS1.
1/4" SPECIFICATION, TEMPERED2.
LONG SIDES HIGH POLISHED3.
SHORT SIDES EDGES SWIPED4.
CODE REQUIREMENT LASER ETCHED5.
INTO GLASS AT LOCATION SPECIFIED
"LOW PROFILE"  SIZE.
SEE SHEET 2 FOR PACKAGING.6.

0.25" NOMINAL

TOLERANCES

FRACTION ±1/16
XX ±0.01
XXX ±0.005
ANGLE ±1.0°
FINISH 125 RMS
UNLESS OTHERWISE SPECIFIEDREV BY DATE PCR DESCRIPTION

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

1/4X4-1/8X32-3/16 TEMPERED GLASS - 
9-PK

34107308

BARRETTE
Outdoor Living

1

PART NUMBER

DATE:

SCALE 1:2
SHEET 1 OF 2

W DIXON 2/9/2015

WEIGHT: 2.62

APPROVED:



 4.000 

 33.938 

 5.875 

1

2

NOTES:
NINE PIECES OF GLASS PACKAGED AS SHOWN BY SUPPLIER.1.
TAPE CORREGATED SECURELY.2.

ITEM NO. PART NO. DESCRIPTION QTY

1 34107308 1/4X4-1/8X32-3/16 TEMPERED GLASS - 9-PK 9

2 34107318 GLASS PROTECTION PACKAGE for 9 PCS 
ON 36" RAIL 1

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

1/4X4-1/8X32-3/16 TEMPERED GLASS - 9-PK

34107308

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

1

PART NUMBER

DATE:

SCALE 1:2
SHEET 2 OF 2

W DIXON 2/9/2015

WEIGHT: 26.85

APPROVED:



 2.080 

 1.190+
-
0.000
0.030 

 1.571 

 1.700 

 0.075 

NOTES:
MATERIAL 6005-T51.
OUTSIDE SURFACES EXPOSED2.
SNAPS OVER EPN 05133.
STANDARD ALUM EXTR TOLERANCES4.
APPLY UNLESS NOTED.
LENGTH TOLERANCE +/- 1/16"5.

REV BY DATE PCR DESCRIPTION

PART NO. DESCRIPTION LENGTH
34109496 VERSA RAIL TOP RAIL 70.25" EPN-0507 70.25"
34109194 VERSA RAIL TOP RAIL 93" EPN-0507 93"
34109918 TRISTAN TOP RAIL 71.5" EPN-0507 71.5"
34109919 TRISTAN TOP RAIL 95.5" EPN-0507 95.5"

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

VERSARAIL PROFILE

EPN 0507

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

1

PART NUMBER

DATE:

SCALE 1:1
SHEET 1 OF 1

W DIXON 2/28/2014

WEIGHT: 0.68

APPROVED:



 R1.050 

 1.750 

 1.000 
 2.130 

 0.080 

 0.070 

 1.190+
-
0.000
0.030 

 2.100 

FULL TYP

NOTES:
MATERIAL 6005-T51.
OUTSIDE SURFACES EXPOSED2.
SNAPS OVER EPN 05133.
STANDARD ALUM EXTR TOLERANCES4.
APPLY UNLESS NOTED.
LENGTH TOLERANCE +/- 1/16"5.

TOLERANCES

FRACTION ±1/16
XX ±0.01
XXX ±0.005
ANGLE ±1.0°
FINISH 125 RMS
UNLESS OTHERWISE SPECIFIEDREV BY DATE PCR DESCRIPTION

1 PBS 8/16/2017 N/A ADDED WEBSTER RANGE TO TABLE

PART NO. DESCRIPTION LENGTH MATERIAL HEAT 
TREAT

WEBSTER 
RANGE

34109926 LANVAL TOP RAIL CHANNEL 71.5" EPN-
0518 71.5" 6005 T5 14.0 TO 18.0

34109927 LANVAL TOP RAIL CHANNEL 95.5" EPN-
0518 95.5" 6005 T5 14.0 TO 18.0

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

LANVAL RAIL CHANNEL

EPN 0518

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

1

PART NUMBER

DATE:

SCALE 1:1
SHEET 1 OF 1

W DIXON 2/28/2014

WEIGHT: 0.754

APPROVED:



 1.585 

 2.100±0.024 

 1.000  0.070 

 1.190+
-
0.000
0.040 

 2.154±0.024 

FULL TYP

NOTES:
MATERIAL 6005-T51.
OUTSIDE SURFACES EXPOSED2.
SNAPS OVER EPN 05133.
STANDARD ALUM EXTR TOLERANCES4.
APPLY UNLESS NOTED.
LENGTH TOLERANCE +/- 1/16"5.

TOLERANCES

FRACTION ±1/16
XX ±0.01
XXX ±0.005
ANGLE ±1.0°
FINISH 125 RMS
UNLESS OTHERWISE SPECIFIEDREV BY DATE PCR DESCRIPTION

5 PBS 8/16/2017 N/A ADDED WEBSTER RANGE TO TABLE

4 PBS 4/20/2016 N/A ADDED NEW LENGTHS, 34115500 AND 
34115501.

3 PBS 2/18/2016 N/A UPDATED TOLERANCES
2 WD 2/5/2016 N/A CHG INSP DIM FOR HEIGHT
1 WD 8/20/2013 N/A REMOVED BUMP FROM BOTTOM LEG

PART NO. DESCRIPTION LENGTH MATERIAL HEAT 
TREAT

WEBSTER 
RANGE

34109928 PELLINORE TOP RAIL CHANNEL 
71.5" EPN-0519 71.5" 6005 T5 14.0 TO 18.0

34109929 PELLINORE TOP RAIL CHANNEL 
95.5" EPN-0519 95.5" 6005 T5 14.0 TO 18.0

34115500 PELLINORE TOP RAIL CHANNEL 
144.25" EPN-0519 144.25" 6005 T5 14.0 TO 18.0

34115501 PELLINORE TOP RAIL CHANNEL 
192.375" EPN-0519 192.375" 6005 T5 14.0 TO 18.0

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

PELLINORE RAIL CHANNEL

EPN 0519

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

5

PART NUMBER

DATE:

SCALE 1:1
SHEET 1 OF 1

W DIXON 2/28/2014

WEIGHT: 0.729

APPROVED:



 2.080 

 1.190+
-
0.000
0.030 

 1.571 

 1.700 

 0.075 

 3.083 

 2.151 

 3° 

CL

EXPOSED
SURFACES

NOTES:
MATERIAL 6005-T51.
OUTSIDE SURFACES EXPOSED AS INDICATED2.
STANDARD ALUM EXTR TOLERANCES3.
APPLY UNLESS NOTED.
LENGTH TOLERANCE +/- 1/16"4.

Area = 0.737 inches^2

REV BY DATE PCR DESCRIPTION

DESCRIPTION LENGTH
OBERON TOP RAIL EPN-0743 71.5 71.5"
OBERON TOP RAIL EPN-0743 95.5 95.5"

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

OBERON TOP RAIL

EPN-0743

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

0

PART NUMBER

DATE:

SCALE 1:1
SHEET 1 OF 1

W DIXON 8/17/2017

WEIGHT: 0.863

APPROVED:



 2.000±0.012 

 1.625±0.015 

 1.350±0.015 

 0.075±0.006 0.230±0.005
TYP

0.140
TYP

 R0.093 

 0.380±0.008 

 0.471±0.008 

NOTES:
MATERIAL: 6005-T5 / 6005A-T611.
ALUMINUM ASSOCIATION STANDARD TOLERANCES APPLY.2.
LENGTH TOLERANCE +/- 1/16"3.
OUTSIDE SURFACES EXPOSED4.

TOLERANCES

FRACTION ±1/16
XX ±0.01
XXX ±0.005
ANGLE ±1.0°
FINISH 125 RMS
UNLESS OTHERWISE SPECIFIEDREV BY DATE PCR DESCRIPTION

2 PBS 9/22/2015 N/A UPDATED LENGTH DIMENSIONS

1 WED 2/9/2015 N/A ADD TOLEANCES AND 6005A-T61 ALLOY 
OPTION

PART NO. DESCRIPTION LENGTH
34107348 EPN 0541 2X2 POST 33" 33''
34107349 EPN 0541 2X2 POST 39" 39''
34107350 EPN 0541 2X2 POST 45" 45''
34107351 EPN 0541 2X2 POST 51" 51''

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

2X2 POST

EPN-0541

BARRETTE
Outdoor Living

2

PART NUMBER

DATE:

SCALE 1:1
SHEET 1 OF 1

W DIXON 1/9/2015

WEIGHT: 1.137

APPROVED:



 4.125±0.031 

 0.223+
-
0.021
0.004 

 3/4" 

 38 3/16"±1/16" 

A

DETAIL A

FLAT HIGH POLISHED/SWIPED
EDGES ON LONG SIDES

SWIPED EDGES
ON SHORT SIDES

NOTES:
MATERIAL, AFG STANDARD FLOAT GLASS1.
1/4" SPECIFICATION, TEMPERED2.
LONG SIDES HIGH POLISHED3.
SHORT SIDES EDGES SWIPED4.
CODE REQUIREMENT LASER ETCHED5.
INTO GLASS AT LOCATION SPECIFIED
"LOW PROFILE"  SIZE.
SEE SHEET 2 FOR PACKAGING.6.

TOLERANCES

FRACTION ±1/16
XX ±0.01
XXX ±0.005
ANGLE ±1.0°
FINISH 125 RMS
UNLESS OTHERWISE SPECIFIEDREV BY DATE PCR DESCRIPTION

1 WED 8/10/2015 N/A
CHG LENGTH FOR GLASS DIMENSION 40-
1/4" TO 38-3/16" ON PACKAGING SHEET

GLASS LENGTH DID NOT CHANGE

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

1/4X4-1/8X38-3/16 TEMPERED GLASS - 9-PK

34110275

BARRETTE
Outdoor Living

1

PART NUMBER

DATE:

SCALE 1:2
SHEET 1 OF 2

W DIXON 6/29/2015

WEIGHT: 3.11

APPROVED:



 4.000 

 39.938 

 5.875 

1

2

NOTES:
NINE PIECES OF GLASS PACKAGED AS SHOWN BY SUPPLIER.1.
TAPE CORREGATED SECURELY.2.

ITEM NO. PART NO. DESCRIPTION QTY

1 34110275 1/4X4-1/8X38-3/16 TEMPERED GLASS - 9-PK 9

2 EPN-5420 GLASS PROTECTION PACKAGE FOR 9 PCS 
ON 42" RAIL 1

THE INFORMATION CONTAINED IN 
THIS  DRAWING IS PROTECTED BY 
COPYRIGHT AND PATENT LAWS 
OF THE UNITED STATES AND 
OTHER COUNTRIES. ANY 
REPRODUCTION IN PART OR AS A 
WHOLE WITHOUT WRITTEN 
PERMISSION IS PROHIBITED.

DRAWN:

DESCRIPTION:

REVISION

1/4X4-1/8X38-3/16 TEMPERED GLASS - 9-PK

34110275

BARRETTE
Outdoor Living

740 N. Main St., Bulls Gap, TN 37711

1

PART NUMBER

DATE:

SCALE 1:2
SHEET 2 OF 2

W DIXON 6/29/2015

WEIGHT: 31.82

APPROVED:
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