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1. SCOPE 
This report shows the results of the analysis & design of all structural elements of the 
Guardrail for the above mentioned project. 
 
1.1. Codes & Standards 
All calculations contained herein have been reviewed and meets or exceed all 
specifications and recommendations of the following codes and standards: 

 
 FBC 2023. Florida Building Code 8th edition (2023) with amendments.. 
 ASCE 7-22. Minimum Design Loads and Associated Criteria for Buildings and 

Others Structures 2022. 
 AISC 360-16. Specification for Structural Steel Buildings. Steel Construction        

Manual 15TH Edition. 
 ADM-2020. Aluminum Design Manual. 
 ACI 318-19. Building Code Requirements for Structural Concrete. 

2. LOADS 
2.1. Dead Loads (D) 

 Aluminum Structure Self-Weight 
 

2.2. Live Loads (L) 
 200 lbs → Railing 
 50 plf → Railing 
 5 psf → Interior Walls and Partitions 

 
3. LOAD COMBINATIONS 

 Combo-1 = 1.0 D + 1.0 L 
 

4. MATERIALS 
 Aluminum Alloy 6061-T6 

→ Compressive Yield Strength, Fcy = 35.0 ksi 
→ Tensile Yield Strength, Fty = 35.0 ksi 
→ Tensile Ultimate Strength, Ftu = 38.0 ksi 
→ Shear Ultimate Strength, Fsu = 24.0 ksi 
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5. ALUMINUM GUARDRAIL – ANALYSIS (ASD) 

 
3D Model 

 

 
Calculation Model - Joint & Frame Labels – Joint Restraints & Frame Realeses 
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Note: For clarity, selected members have been hidden from the views presented below 
to prevent overlapping member and load labels. The members remaining visible identify 
the representative members and loaded portions being evaluated. This graphical 
simplification does not represent a modification of the analytical model; all structural 
members, including those hidden from view, are included in the complete three-
dimensional analysis model. 
 

   
Live Load for Vertical Tubes Check (plf; lb) 
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Live Load for Horizontal Tube Check (plf) 

 

 
Interior Walls and Partitions Live Load Acting Concurrently with Railing Live Load (plf) 
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Axial Load (lbs) for Combo-1 = 1.0 D + 1.0 L 

 

 
Shear Force (lbs) for Combo-1 = 1.0 D + 1.0 L 
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Bending Moment (lb-ft) for Combo-1 = 1.0 D + 1.0 L 
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6. FENCE & GATE – DESIGN 
 

 
Design Ratio 
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6.1. Guardrail Vertical Tube (RT 1” x 6” x 1/8”) 
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6.2. Guardrail Horizontal Tube (RT 1” x 6” x 1/8”) 
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7. CONNECTIONS 
7.1. Side-Mounted Tube to Concrete Connection 

7.1.1. Aluminum Tube Side 
 
Checking for Vconn.= 200.00 lb 
 

 

 
Taken from Dewalt Anchors & Fasteners Catalog 

 
Using #12-14 x 1” long. Undercut Flat Head Self-Drilling Structural Screws 
 

𝑉௔௟௟௢௪. = 𝑚𝑖𝑛. (660; 415) = 415.00 𝑙𝑏 > 200.00 𝑙𝑏 → 𝑃𝐴𝑆𝑆 
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7.1.2. Concrete Landing Side 
 
Checking for Tconn.= 200.00 lb 
 

 
 

 
Taken from RED HEAD Concrete Anchoring 

 
Using Ø 3/16" Red Head Tapcon w/ 1-1/2” min. embedment, 3” min. spacing and 1-7/8” 
min. edge distance. 
 

𝑉௔௟௟௢௪. =
1090 𝑙𝑏

4
= 272.50 𝑙𝑏 

 
𝑉௖௢௡௡. = 200.00 𝑙𝑏 < 272.50 𝑙𝑏 → 𝑃𝐴𝑆𝑆 

 
Note: Load Reduction Factor are not applicable because we are complying with the full 
capacity spacing and edge distance. 
 
 
 
 
 
 
 
 
 
 



Project: Casa Robles – Stair Architectural Guardrail 
  Date: 08/05/2026 
 

Page | 16 
 
 

 

 

7.2. End Bearing Connection to Concrete 
7.2.1. Aluminum Tube Side 

 
Checking for Vconn.= P x L / 2 = 50.00 plf x 12.83 ft / 2 = 320.83 lb 
 

 

 
Taken from Dewalt Anchors & Fasteners Catalog 

 
Using #12-14 x 1” long. Undercut Flat Head Self-Drilling Structural Screws 
 

𝑉௔௟௟௢௪. = 𝑚𝑖𝑛. (660; 415) = 415.00 𝑙𝑏 > 320.83 𝑙𝑏 → 𝑃𝐴𝑆𝑆 
 
Note: The self-drilling screw evaluated in this section for the tube-to-concrete 
connection is also used for tube-to-tube connections (vertical tube to horizontal tube). 
The demand and governing failure modes for the tube-to-tube configuration are equal to 
or less critical than those considered herein. Therefore, the present calculation is 
deemed applicable, and no additional verification is required. 
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7.2.2. Concrete Beam Side 
 
Checking for Vconn.= P x L / 2 = 50.00 plf x 12.83 ft / 2 = 320.83 lb 
 

 

 

 
Taken from RED HEAD Concrete Anchoring 

 
Using Ø 1/4" Red Head Tapcon w/ 1-3/4” min. embedment, 4” min. spacing and 3” min. 
edge distance. 
 

𝑉௔௟௟௢௪. =
1670 𝑙𝑏

4
= 417.50 𝑙𝑏 

 
𝑉௖௢௡௡. = 320.83 𝑙𝑏 < 417.50 𝑙𝑏 → 𝑃𝐴𝑆𝑆 

 
Note: Load Reduction Factor are not applicable because we are complying with the full 
capacity spacing and edge distance. 
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8. HANDRAIL 
 
 Material: Aluminum 6061-T6  

 Fy= 35.00 ksi   
 Fb= 21.00 ksi   
 Fv= 12.60 ksi   
 Profile: P 1-1/4 (Ø 1.66" sch 40)  
 A= 0.669 in²   
 Sx= 0.235 in³   
 Sy= 0.235 in³   
 W= 50 lb/ft   
 W= 4.167 lbs/in   
 P= 200 lbs   
 L= 48 in   
      
Horizontal checking:     
 M₁= WxL²/8= 1.200 kips-in  
 M₂= PxL/4= 2.400 kips-in  
 M= 2.400 kips-in   
      
 fd= 2.400 

= 10.213 ksi 
  0.235 

      
 Stress= 10.213 ksi     < 21.000 ksi 
      

Ratio= 
10.213 

= 0.49 <   1 PASS 
21.000 

      
Vertical checking:     
 M₁= WxL²/8= 1.200 kips-in  
 M₂= PxL/4= 2.400 kips-in  
 M= 2.400 kips-in   
      
 fd= 2.400 

= 10.213 ksi 
  0.235 

      
 Stress= 10.213 ksi    < 21.000 ksi 
      

Ratio= 
10.213 

= 0.49 < 1 PASS 
21.000 

      
Use: P 1-1/4 (Ø 1.66" sch 40) Aluminum 6061-T6 
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8.1. Handrail Bracket Connection to Concrete Wall 
 
Checking for Vconn.= 200.00 lb 
 

 
 

 
Taken from RED HEAD Concrete Anchoring 

 
Using Ø 3/16" Red Head Tapcon w/ 1-1/2” min. embedment, 3” min. spacing and 2-1/4” 
min. edge distance. 
 

𝑉௔௟௟௢௪. =
860 𝑙𝑏

4
= 215.00 𝑙𝑏 

 
𝑉௖௢௡௡. = 200.00 𝑙𝑏 < 215.00 𝑙𝑏 → 𝑃𝐴𝑆𝑆 

 
Note: Load Reduction Factor are not applicable because we are complying with the full 
capacity spacing and edge distance. 
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