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Revision Description 

1 Removed lag screw calcs, added backplate method. Added post 
strength test data analysis, added Intertek/ATI test report (full) plus 
CCRR to appendices. Removed tables and replaced with appendix 
references.  
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2 Description 
This calculation covers the Trex Commercial Products Signature Balcony Railing 
system. The railing is constructed of aluminum posts, top & bottom rails, and 
pickets. It can be mounted to concrete or wood. Railing height is 42” with 
maximum center to center post spacing of 50.5”. 
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3 Design criteria 

3.1 Building codes/standards/project specifications 
 

1) IBC 2015 
2) ACI 318-14  
3) CCRR-0202 – code compliance report for Trex Signature and Reveal 

railing which use same components (with exception of infill) as Trex 
Commercial Products Signature Balcony Rail 

4) Intertek/ATI report number C7953.01-119-19, revision 0 dated 7/28/2014  
 

3.2 Design loads 

3.2.1 Live loads  
 

Design Criteria Requirement 

Guard/handrail live 
loads 

50 plf per 1607.8.1 distributed 
load in any direction applied to 
top rail, OR 200 lbf applied at 
any point at the top of the rail 

per 1607.8.1.1, OR 50 lbf over 
1 sf area per 1607.8.1.2  

 

3.2.2 Wind 
Rail style is considered open. Live load controls. 

3.3 Deflections   
   

Deflection 

Aluminum, steel, stainless steel: L/60 
per minimum requirements of IBC table 

1604.3 where L = 2*Length for 
cantilevers 
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3.4 Materials Used 

Component Material Yield Ultimate 

Top rail 6105-T5  35 ksi 38 ksi 

Bottom rail 6063-T6 25 ksi 30 ksi 

Rail mounting 
brackets 

Zamak 3 cast 
zinc 

32 ksi 41 ksi 

Posts 6063-T6 25 ksi (8 ksi) 30 ksi (17 ksi) 

Baseplates 6061-T6 35 ksi 38 ksi 

Pickets 6063-T52 25 ksi 30 ksi 

*Welded properties in parentheses 
 

3.5 Material Testing 
Per IBC 2015 1709.3.1, a safety factor of 2.5 is used when performing material 
testing. 
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4 Post checks 

4.1 Aluminum 2-1/2” x 2-1/2” Welded 6063-T6 
This covers the post used by Trex in their Signature (IRC) residential railing. This 
post has a 4”x4” baseplate welded (1/4” fillet by robotic welder) to it. The 
post/baseplate assembly is tested as a single unit. 
 
 

 
All material for post is 6063-T6 with ER5356 wire for welding 
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Data was taken from 6 months of the Trex assembly line daily tests, which 
consists of ultimate loads on samples taken from the production line. 

 
Use 95% C.I. for median: 
565 lb / 2.5 FS = 226 lb maximum applied load > 200 lb code specified OK 
226 lb / 50 lb/ft = 4.52’ = 54” maximum post spacing > 50.5” maximum used OK 
Deflection: 
 
Limit = 2*L/60 = 2*42.5”/60 = 1.42” 
 

Δ =
𝑃𝐿3

3𝐸𝐼
=

(0.226 𝑘)(42.5")3

3(10100 𝑘𝑠𝑖)(1.12 𝑖𝑛4)
= 0.51" < 1.42” limit OK 

 

 
 
 
 
 

690660630600570540510

Median

Mean

570569568567566565

1st Q uartile 548.00

Median 566.00

3rd Q uartile 586.00

Maximum 692.00

566.75 569.96

565.00 569.00

26.34 28.62

A -Squared 2.84

P-V alue < 0.005

Mean 568.36

StDev 27.43

V ariance 752.40

Skewness 0.67103

Kurtosis 1.63887

N 1121

Minimum 502.00

A nderson-Darling Normality  Test

95% C onfidence Interv al for Mean

95% C onfidence Interv al for Median

95% C onfidence Interv al for StDev
95% Confidence Intervals

Summary for MaxLoad
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5 Top rail, brackets, and fasteners checks 
The top rail was tested by Trex to meet IBC and IRC specifications with a 200 lb 
load applied at midspan of an 8’ span, and a 50 lb/ft load (400 lbs total) applied 
uniformly along the rail. These loads were applied independently, in separate 
tests. 
 
Results are reported from Architectural Testing report number D7953.01-119-19 
revision 0 dated 7/28/2014. The test report is for the Trex Reveal system, which 
utilizes the same components as does the Trex Commercial Products Signature 
Balcony Rail system. The tests for the posts are not applicable since the alloy 
used in testing is a higher strength alloy than is used in production. The alloy 
used for the top rail in testing (6005-T5) is also different than that used in 
production (6105-T5) but is the same strength. 
 
See Appendix B for all test results related to top rail, brackets, and fasteners. The 
test was performed on the Trex Reveal system, which has the same top rail, 
brackets, and fasteners as the Trex Signature system.  
 
Brackets were tested with 200 lbs * 2.5 FS = 500 lbs direct shear (each).  
 
Top rail was tested with 200 lbs concentrated * 2.5 FS = 500 lbs applied at 
midspan to induce the maximum bending moment. 
 
Top rail was tested with 400 lbs uniform * 2.5 FS = 1000 lbs.  
 
These tests were conservative; for 8’ rail spans. All tests passed, meeting IBC 
1709.3.1. 
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6 Anchorage checks 
Slight overages (0-5%) in the calculations are OK as concrete strength is 
conservative by definition; increases over time. Hilti Profis does not allow Hole 
Condition 2 to be selected in the software, but it is allowed during installation by 
cleaning the concrete dust out of the anchor holes. This is reflected in Profis by 
setting embedment depth manually to 1.25” less than the desired slab thickness 
per ESR-3187. 

6.1 Concrete 
LRFD Loads: 
V=1.6 * 0.05 k/ft * 50.5”/12 = 0.34 k 
M=0.34 k * 42.5” = 14.3 k-in 
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6.1.1 3000 psi concrete 
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6.1.2 5000 psi concrete 
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6.2 Wood 
See Appendix B for all test results related to attachment to wood by through-
bolting with aluminum backplate. The test was performed on the Trex Reveal 
system, which has the same backplate as the Trex Signature system. 
 
The backplate does not appear to have yielded, suggesting it has ample reserve 
capacity beyond the test loads that were applied.  
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7 Picket checks 
Pickets are required to resist a 50 psf load over any 12”x12” area. For testing, a 
safety factor of 2.5 was used, resulting in 125 lbs applied over a 12”x12” area. 
The pickets were found to be adequate. 
 
See Appendix B for all test results related to pickets. The test was performed on 
the Trex Reveal system, which has the same pickets / balusters as the Trex 
Signature system. 
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8 Appendix A – Code Compliance Research Report 
CCRR-0202 
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9 Appendix B – Test Report (Intertek/ATI) D7953.01-119-
19-R0 for Trex Reveal 
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