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Photo 2: Attaching Cross Sections to 

Strongback 

Photo 1: Cross Section Cut-

outs 

Mold Construction  

(All photos in this section were completed by Team Night Fury) 
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Photo 3: Attaching Wood Strips to Cross-

Sections 

Photo 4: Attaching Wood Strips to Cross-

Sections 
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Photo 5: Patching Holes in Wood 

Strips 

Photo 6: Fiberglassing the Outside of the 

Mold 
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Photo 7: Sanding the 

Mold 

Photo 8: Completed 

Mold 
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 Canoe Construction 

 
 

 
 
 

 
 

Photo 1: Form Oil and First Layer of Concrete 

Placement 

Photo 2: Concrete 

Preparation 
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Photo 3: Concrete Distribution 

Preparation 

Photo 4: First Layer of Concrete 

Placement 
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Photo 5:  First Layer of Reinforcement 

Installation 

Photo 6:  Rib 

Construction 
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Photo 7:  Installation of Foam 

Boards 
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Photo 8:  Final 

Product 
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 Finishing Techniques 

 
 

 
 
 

Photo 1:  Patching Along Inside of 

Canoe 

Photo 2:  Sanding Uneven Surfaces within the Canoe 
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Photo 3:  Preparing and Applying Stain to 

Canoe 

Photo 4:  Application of Concrete 

Sealant 
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Percent Open Area Calculations:  
 

𝑛1 = 16 

𝑛2 = 8 

𝑡1 = 0.025 𝑖𝑛 

𝑡2 = 0.06 𝑖𝑛 

𝑎𝑝𝑒𝑟𝑡𝑢𝑟𝑒 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 = 0.15 𝑖𝑛 
 

𝑑1 = 0.15 + 2 (
0.025

2
) = 0.175 𝑖𝑛 

𝑑2 = 0.0914 + 2 (
0.06

2
) = 0.21 𝑖𝑛 

𝐿𝑒𝑛𝑔𝑡ℎ𝑠𝑎𝑚𝑝𝑙𝑒 = 𝑛1𝑑1 = 16(0.175) = 2.8 𝑖𝑛 

𝑊𝑖𝑑𝑡ℎ𝑠𝑎𝑚𝑝𝑙𝑒 = 𝑛1𝑑1 = 8(0.21) = 1.68 𝑖𝑛 

Σ𝐴𝑟𝑒𝑎𝑠𝑎𝑚𝑝𝑙𝑒 = 𝑛1𝑛2𝐴𝑟𝑒𝑎𝑂𝑝𝑒𝑛1 = 8(16)(0.15)2 = 2.88 𝑖𝑛2 

𝐴𝑟𝑒𝑎𝑇𝑜𝑡𝑎𝑙 = 𝐿𝑒𝑛𝑔𝑡ℎ𝑆𝑎𝑚𝑝𝑙𝑒𝑊𝑖𝑑𝑡ℎ𝑆𝑎𝑚𝑝𝑙𝑒 = 2.8 ∗ 1.68 = 4.704𝑖𝑛2 

𝑃𝑂𝐴 =
Σ𝐴𝑟𝑒𝑎𝑜𝑝𝑒𝑛

𝐴𝑟𝑒𝑎𝑇𝑜𝑡𝑎𝑙
∗ 100 =

2.88

4.704
∗ 100 = 𝟔𝟏. 𝟐% 

 

𝟔𝟏. 𝟐% > 𝟒𝟎% 𝒎𝒊𝒏 – Good! 
 

Hull Thickness: 
𝑡𝐹𝑖𝑏𝑒𝑟𝑔𝑙𝑎𝑠𝑠 = 0.0125𝑖𝑛  (Fiberglass mesh thickness determined through glass test as per 2014 

ASCE NCCC Rules and Regulations) 

Scenario 1 – Wall:  
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 ℎ𝑢𝑙𝑙 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 0.5 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = (2 𝑙𝑎𝑦𝑒𝑟𝑠 𝑚𝑒𝑠ℎ) = 2 ∗ 0.0125 𝑖𝑛 = 0.025 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
0.025

0.5
∗ 100 = 5% < 50%  𝑶𝑲 

Scenario 2 – Rib: 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 ℎ𝑢𝑙𝑙 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 1 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 2 𝑙𝑎𝑦𝑒𝑟𝑠 𝑚𝑒𝑠ℎ = 2 ∗ 0.0125 = 0.025 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
0.025

1
∗ 100 = 2.5% < 50%  𝑶𝑲 
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 Scenario 3 – Gunwales: 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 ℎ𝑢𝑙𝑙 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 0.75 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 1 𝑙𝑎𝑦𝑒𝑟 𝑚𝑒𝑠ℎ = 0.025 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
0.025

0.75
∗ 100 = 1.67% < 50%  𝑶𝑲 

Scenario 4 – Bulkhead: 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐻𝑢𝑙𝑙 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 0.25 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 = 1 𝑙𝑎𝑦𝑒𝑟 𝑚𝑒𝑠ℎ = 1 ∗ 0.0125 𝑖𝑛 

𝑅𝑒𝑖𝑛𝑓𝑜𝑟𝑐𝑒𝑚𝑒𝑛𝑡 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
0.0056

0.25
∗ 100 = 0.56% < 50%  𝑶𝑲 

 

 

Shear/Moment Diagrams for Critical Load Scenario: 
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 Reinforcement Decision Matrix: 

 

Reinforcement 
Weight 

Factor 

White/Green 

Stucco 

Fiberglass Mesh 

HexForce 

Fiberglass 

Mesh 

Chicken 

Wire 
Geogrid 

Flexibility, 

Workability, 

Molding w/ Shape 

of Canoe 

0.30 0.60 0.90 0.30 0.00 

Weight 0.10 0.30 0.30 0.30 0.30 

POA 0.15 0.45 0.45 0.45 0.45 

Bonding with 

Concrete 
0.45 0.90 0.00 0.90 0.00 

  

TOTAL 1.00 2.25 1.65 1.95 0.75 
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Present MTDS for each of the materials used in the construction of the 

canoe, including but not limited to binders, aggregate, chemical 

admixtures, paints, stains and sealers. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Tab D – Material Technical Data Sheets (MTDS) 
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