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1 State certifications 

State 
Professional Engineer 

license number 

Alabama 34664 

Arizona 63922 

California 84471 

Colorado PE.0049211 

Florida 77515 

Georgia PE039214 

Idaho P-17222 

Indiana PE11400345 

Iowa 22527 

Louisiana 39025 

Maryland 45817 

Massachusetts 51462 

Michigan 6201063081 

Minnesota 51612 

Mississippi 26806 

Missouri PE2014023010 

Nebraska E-15134 

Nevada 023009 

New Jersey 24GE05291300 

New Mexico 24093 

New York 094109 

North Carolina 041703 

North Dakota PE-9715 

Ohio 79131 

Oklahoma 27838 

Pennsylvania PE082756 

South Carolina 33939 

Tennessee 00117639 

Texas PE 117821 

Utah 9163877-2202 

Virginia 402054114 

Washington 51729 

Washington, DC PE907658 

Wisconsin 43059-6 

Wyoming 16000 
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2 Description 
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This calculation package illustrates the adequacy of the Trex Transcend glass 
railing system used in residential applications at post spacings referred to in this 
report. For all loading conditions not checked in this report, see test report ATI 
no. I0418.01-119-19 R0 dated 05/09/18-05/29/18. 

3 Summary tables 
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Post strength controls for all conditions. 
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4 System details 

4.1 Composite material data 
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4.2 Top and bottom rail 
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4.3 Posts 
 
Posts are a min SPF #2 (minimum) 4x4 treated wood member. 

4.4 Bracket 

 

5 Design criteria 

5.1 Building codes/standards/project specifications 
 

1) IRC 2018 
2) Aluminum Design Manual 2015 
3) ATI report no. I0418.01-119-19 R0 dated 05/09/18-05/29/18 
4) NDS 2012 

5.2  Design loads 
 
Per table R301.5, a single 200 lb concentrated load shall be applied in any 
direction at any point along the top of the railing. 
 
→ Live load = 200 lbs applied laterally  

Note: by inspection, the lateral load, perpendicular to the plane of the 
railing controls. 
 
*Per IBC chapter 17 requirements (section 1709.3.1), assemblies must be 
tested to 2.5 times the design load ( = 500 lbs) 
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6 Glass analysis 

6.1 6’ wide by 42” tall panel 

6.1.1 ¼” thick monolithic glass 

6.1.1.1 Wind load 
Max wind for allowable stress and deflection on glass was found to be 65 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 

6.2 6’ wide by 36” tall panel 

6.2.1 ¼” thick monolithic glass 

6.2.1.1 Wind load 
Max wind for allowable stress and deflection on glass was found to be 90 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 
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6.3 5’ wide by 42” tall panel 

6.3.1 ¼” thick monolithic glass 

6.3.1.1 Wind load 
Max wind for allowable stress and deflection on glass was found to be 65 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 

6.4 5’ wide by 36” tall panel 

6.4.1 ¼” thick monolithic glass 

6.4.1.1 Wind load 
Max wind for allowable stress and deflection on glass was found to be 90 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 
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6.5 4’ wide by 42” tall 

6.5.1 ¼” thick monolithic glass 

6.5.1.1 Wind load 
Max wind for allowable stress on glass was found to be 65 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 

6.6 4’ wide by 36” tall 

6.6.1 ¼” thick monolithic glass 

6.6.1.1 Wind load 
Max wind for allowable stress on glass was found to be 90 psf 

 
Stress = 13.5 ksi = 13.5 ksi limit, OK 
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7 Calculations 

7.1 Applied loads for analysis 
Considering a 200 lb force applied at the center of the 8’ span: 
 

M =
PL

4
=

0.2 k ∗ 96"

4
= 4.8 k − in (7.68 k − in LRFD) 

 

V =
P

2
=

0.2 k

2
= 100 lbs 

 
Considering a 200 lb force at top of post: 
 
M = PL = 0.2 k ∗ 42" = 8.4 k − in (13.44 k − in LRFD) 
 
V = P = 200 lbs 
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7.2 Posts 
 
Check 4x4 wood post (#2 SPF or better) 
 
S = 7.15 in3 
 
Allowable stress per NDS 2012, Fb = 775 psi min. 
 
Bending capacity per 2012 NDS: 
 
F𝑏

′ = F𝑏CDCMCtCLCFCfuCiCr 
 
All values = 1.0 except CD 
 
CD = 1.6 (short term loading) 
 
F𝑏

′ = 775 psi ∗ 1.6 = 1240 psi 
 
Mn = 1240 psi * 7.15 in3 = 8.9 k-in > 8.4 k-in applied load as shown in section 5.1 
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7.2.1 Allowable post wind loads 
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7.2.2 Vertical load 
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8 Test results  

8.1 Universal rail (bottom rail) 

 

 
Conservatively, the minimum ultimate value will be used.  
Minimum ultimate load = 1038 lbs 
Allowable load = 1038 lbf / 2.5 = 420 lbs  
 
Allowable moment = PL/4 = 420 lbs * 42 in / 4 = 4.4 k-in 
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8.1.1 Allowable wind load 
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8.2 Transcend crown rail (top rail) 

 
 
Conservatively, the minimum ultimate value will be used (other than the 770 lb 
load which is considered an outlier).  
Minimum ultimate load = 828 lbs 
Allowable load = 828 lbs / 2.5 = 331 lbs  
 
Allowable moment = PL/4 = 331 lbs * 42 in / 4 = 3.5 k-in 
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8.2.1 Allowable wind load 
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8.2.2 Vertical load 
See test report ATI no. I0418.01-119-19 R0 dated 05/09/18-05/29/18 
 

8.3 Brackets 

 
 
500 lbs / 2.5 = 200 lb allowable shear force at each bracket location.  
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8.3.1 Allowable wind load 
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8.3.2 Vertical load 
See test report ATI no. I0418.01-119-19 R0 dated 05/09/18-05/29/18 
 
 

9 Conclusions 
 
For IRC guardrail loading requirements, the 200 lb load applied at the top of the 
post controls for all components. The max allowable wind load for 6 ft post 
spacing and 42 in tall railing is 19 psf. 
 
→ Railing meet the requirements of IRC 2018. 
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10 Appendix A – ESR report 
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11 Appendix B - ATI report no. I0418.01-119-19 R0 dated 
05/09/18-05/29/18 
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