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What is Roughness? 
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Roughness Examples 
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Roughness Examples 
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Simplified Example 
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Applied to Grade and Over Depth Tolerance 
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𝑃𝑖𝑙𝑒 𝑡𝑖𝑝 𝑡𝑜 𝑝𝑖𝑙𝑒 𝑡𝑖𝑝 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 2 ∙
𝑏𝑒𝑑 𝑟𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒

𝑡𝑎𝑛 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑟𝑒𝑝𝑜𝑠𝑒
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𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑛𝑜𝑛 − 𝑝𝑎𝑦 ℎ𝑒𝑖𝑔ℎ𝑡 =  

𝑏𝑒𝑑 𝑟𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 − 𝑜𝑣𝑒𝑟 𝑑𝑒𝑝𝑡ℎ 2

𝑡𝑎𝑛 𝑎𝑛𝑔𝑙𝑒 𝑜𝑓 𝑟𝑒𝑝𝑜𝑠𝑒

𝑝𝑖𝑙𝑒 𝑡𝑖𝑝 𝑡𝑜 𝑝𝑖𝑙𝑒 𝑡𝑖𝑝 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
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 𝑅𝑜𝑢𝑔ℎ𝑛𝑒𝑠𝑠

= 𝐷𝑟𝑒𝑑𝑔𝑒 𝑆𝑖𝑧𝑒 & 𝑇𝑦𝑝𝑒 + 𝑆𝑜𝑖𝑙 𝑇𝑦𝑝𝑒
+ 𝑆𝑒𝑎 𝑆𝑡𝑎𝑡𝑒 + 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 
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Selected Results 

Location Equipment Material Wave Height 

(ft) 

Wave Period 

(s) 

Frequency   (Hz) Rs (ft) Rt            (ft) 

Jacksonville, FL Clamshell Silt 0.5 10 200 0.19 0.8 

Jacksonville, FL Clamshell Sand 0.5 11 24 0.63 1.86 

Southpass, LA Cutter Silt 1 Nan 200 0.22 0.94 

Southpass, LA Cutter Sand 1 Nan 24 0.47 1.57 

Kings Bay, GA Hopper Silt 3.15 8.11 200 0.88 2.21 

Kings Bay, GA Hopper Sand 3.15 8.11 24 0.69 0.82 
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Conclusions 

• Dredge type & size in combination with soil 
type will have the largest influence on bottom 
roughness 

• Sea state will have an increasing effect on 
roughness as wave size increases 

• Dredge positioning accuracy and survey 
measurement accuracy have the least effect 
on bottom roughness – Unless you aren’t using 
it! 
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Questions? 
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