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Study Summary 
Principles of Tailings Dam Design 

 

Hydraulic Gradient 𝐻𝑦𝑑𝑟𝑎𝑢𝑙𝑖𝑐 𝐺𝑟𝑎𝑑𝑖𝑒𝑛𝑡 (𝑖)  =  
(ℎ1 − ℎ2)

𝐿
 

ℎ1 =  height of water at point 1(m) 
ℎ2 =  height of water at point 2 (m) 

𝐿 = length of the flow path (m) 

Density 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 (𝜌) =  
𝑀𝑎𝑠𝑠 (𝑆𝑜𝑖𝑙) 

𝑉𝑜𝑙𝑢𝑚𝑒 (𝑆𝑜𝑖𝑙+𝑊𝑎𝑡𝑒𝑟)
   

Void Ratio 𝑉𝑜𝑖𝑑 𝑅𝑎𝑡𝑖𝑜 (𝑒) =  
𝑉𝑜𝑙𝑢𝑚𝑒 (𝑉𝑜𝑖𝑑𝑠 𝑜𝑟 𝑊𝑎𝑡𝑒𝑟) 

𝑉𝑜𝑙𝑢𝑚𝑒 (𝑆𝑜𝑖𝑙)
  

Permeability 𝑃𝑒𝑟𝑚𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (𝑘) =  
𝑄

𝑖𝐴
 

𝑘 =  permeability (m s⁄ ) 
𝑄 = flow (m3 s⁄ ) 
𝑖 = hydraulic gradient across the soil 

𝐴 =  area of the flow path (m2) 

Overconsolidation 
Ratio (OCR) 

𝑂𝐶𝑅 =
𝐻𝑖𝑠𝑡𝑜𝑟𝑖𝑐𝑎𝑙 𝐿𝑜𝑎𝑑

𝑁𝑜𝑟𝑚𝑎𝑙 𝑂𝑣𝑒𝑟𝑏𝑢𝑟𝑑𝑒𝑛 𝐿𝑜𝑎𝑑
 

 
𝐼𝑓 𝑂𝐶𝑅 = 1, 𝑡ℎ𝑒 𝑠𝑜𝑖𝑙 𝑖𝑠 𝑛𝑜𝑟𝑚𝑎𝑙𝑙𝑦 𝑐𝑜𝑛𝑠𝑜𝑙𝑖𝑑𝑎𝑡𝑒𝑑 
𝐼𝑓 𝑂𝐶𝑅 = > 1, 𝑡ℎ𝑒 𝑠𝑜𝑖𝑙 𝑖𝑠 𝑜𝑣𝑒𝑟𝑐𝑜𝑛𝑠𝑜𝑙𝑖𝑑𝑎𝑡𝑒𝑑  

Historical Load  
The weight or vertical stress of a pre-
existing landform above a soil layer. 
 
Normal Overburden Load 
The weight or vertical stress of the 
current soil load above a soil layer. 

 

Shear Strength Ratio 
 

𝑆ℎ𝑒𝑎𝑟 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑅𝑎𝑡𝑖𝑜 =
𝑈𝑛𝑑𝑟𝑎𝑖𝑛𝑒𝑑 𝑆ℎ𝑒𝑎𝑟 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ (𝑆𝑢)

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑂𝑣𝑒𝑟𝑏𝑢𝑟𝑑𝑒𝑛 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝜎𝑣′)
 

 

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑂𝑣𝑒𝑟𝑏𝑢𝑟𝑑𝑒𝑛 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝜎𝑣′) = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑛 𝑆𝑜𝑖𝑙  (𝜎𝑣)  − 𝑃𝑜𝑟𝑒 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 (𝑢) 

 

𝜎 𝑣 = 𝛾𝑠 𝑥 𝐷 

𝑢 = 𝛾𝑤  𝑥 𝐻𝑤 

 

 

𝐻𝑤  

𝐷 

Soil Density (𝛾𝑠) 

Water Density (𝛾𝑤) 
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Tailing Dam Zones 

 

Types of Tailings Dams 

 
 

Upstream Dam Construction Methods 

 

 

 


