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Slope Stability 
 
 
𝐹𝐹𝐹𝐹𝐹𝐹 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹
= 𝜏𝜏𝑓𝑓

𝜏𝜏
  

 
𝜏𝜏𝑓𝑓 = 𝑐𝑐′ + (𝜎𝜎 − 𝑢𝑢) tan∅′  
 
𝜏𝜏 = �(1 −𝑚𝑚)𝛾𝛾 + 𝑚𝑚𝛾𝛾𝑠𝑠𝑠𝑠𝑠𝑠�𝑧𝑧 sin𝛽𝛽 cos𝛽𝛽   
 
𝜎𝜎 = �(1 −𝑚𝑚)𝛾𝛾 + 𝑚𝑚𝛾𝛾𝑠𝑠𝑠𝑠𝑠𝑠�𝑧𝑧𝑐𝑐𝑐𝑐𝑐𝑐2𝛽𝛽  
 
𝑢𝑢 = 𝑚𝑚𝑚𝑚𝛾𝛾𝑤𝑤𝑐𝑐𝑐𝑐𝑐𝑐2𝛽𝛽  
 
𝐹𝐹𝐹𝐹𝐹𝐹 = 𝐶𝐶𝑢𝑢𝐿𝐿𝑎𝑎𝑟𝑟

𝑊𝑊𝑊𝑊
  

 
Retaining Walls 
 
Hydrostatic Pressure 
𝑃𝑃𝑤𝑤 = 1

2
𝛾𝛾𝑤𝑤𝐻𝐻2  

 
Active Earth Pressure 
 
𝑝𝑝𝑎𝑎 = 𝐾𝐾𝑎𝑎𝛾𝛾𝛾𝛾  
 
𝐾𝐾𝑎𝑎 = 1−𝑠𝑠𝑠𝑠𝑠𝑠 ∅

1+𝑠𝑠𝑠𝑠𝑠𝑠 ∅
  

 
𝑝𝑝𝑎𝑎 = 𝐾𝐾𝑎𝑎𝛾𝛾𝛾𝛾 − 2𝑐𝑐�𝐾𝐾𝑎𝑎  
 
𝑃𝑃𝑎𝑎 = 1

2
𝐾𝐾𝑎𝑎𝛾𝛾𝐻𝐻2  

 
Passive Earth Pressure  
 
𝑝𝑝𝑝𝑝 = 𝐾𝐾𝑝𝑝𝛾𝛾𝛾𝛾  
 
𝐾𝐾𝑝𝑝 = 1+𝑠𝑠𝑠𝑠𝑠𝑠 ∅

1−𝑠𝑠𝑠𝑠𝑠𝑠 ∅
  

 
𝑝𝑝𝑝𝑝 = 𝐾𝐾𝑝𝑝𝛾𝛾𝛾𝛾 + 2𝑐𝑐�𝐾𝐾𝑝𝑝  
 
𝑃𝑃𝑝𝑝 = 1

2
𝐾𝐾𝑝𝑝𝛾𝛾𝐻𝐻2  

 
 



At Rest Earth Pressure 
 
 𝜎𝜎ℎ = 𝐾𝐾𝑜𝑜𝛾𝛾𝛾𝛾  
 
𝐾𝐾𝑜𝑜 = 1 − 𝑠𝑠𝑠𝑠𝑠𝑠 ∅  
 
Surcharge  
 
 
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑞𝑞𝐾𝐾𝑎𝑎   
 
𝑝𝑝𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑞𝑞𝐾𝐾𝑝𝑝  
 
Overtopping 
 
 
𝑅𝑅 ∗= 𝑅𝑅𝑐𝑐

𝑇𝑇𝑚𝑚�𝑔𝑔𝐻𝐻𝑆𝑆
  

 
𝑄𝑄 ∗= 𝐴𝐴𝑒𝑒(−𝐵𝐵𝐵𝐵∗𝑟𝑟 )  
 
𝑞𝑞 = 𝑄𝑄 ∗ 𝑇𝑇𝑚𝑚𝑔𝑔𝐻𝐻𝑠𝑠  
 

 

 
 
 
 
 
 
 



Discharge 
 
Rectangular Weir 
 
𝑄𝑄 = 𝐶𝐶𝑑𝑑𝑏𝑏𝐻𝐻1.5   
 
V-Notch Weir  
 
𝑄𝑄 = 8

15
𝐶𝐶𝑑𝑑 𝑡𝑡𝑡𝑡𝑡𝑡

𝜃𝜃
2 �2𝑔𝑔𝐻𝐻2.5  

 
Broad Crested Weir  
 
𝑄𝑄 = 𝐶𝐶𝑑𝑑𝐿𝐿�2𝑔𝑔(𝐻𝐻1 − 𝐻𝐻2)1.5  
 
Hydrological Budget 
 
 
∆𝑆𝑆 = 𝑃𝑃 − 𝐸𝐸 ± 𝐺𝐺 − 𝑄𝑄  
 
Embodied Carbon 
 
material quantity × carbon factor = embodied carbon  
 

 

Groundwater 
 
 
𝑛𝑛 = 𝑉𝑉𝑝𝑝

𝑉𝑉𝑏𝑏
  

 
𝑖𝑖 = ∆ℎ

∆𝑥𝑥
   

 
ℎ = 𝑧𝑧 + 𝑃𝑃

𝜌𝜌𝜌𝜌
  

 
𝑄𝑄 = −𝐾𝐾𝐾𝐾 ∆ℎ

𝐿𝐿
  

 
𝑞𝑞 = 𝑄𝑄

𝐴𝐴
  

 
𝑞𝑞 = −𝑘𝑘𝑘𝑘  
 
𝑣𝑣𝑖𝑖 = 𝑞𝑞

𝑛𝑛𝑑𝑑
= 𝐾𝐾𝐾𝐾

𝑛𝑛𝑑𝑑
  

 
 
 



Renewable Energy 
 
Wind 
 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 (𝑊𝑊) =  1

2
𝜌𝜌𝜌𝜌𝑣𝑣3  

 
Hydroelectric 
 
𝑃𝑃 = 𝜂𝜂𝜂𝜂𝑔𝑔ℎ𝑄𝑄  
 
Tidal 
 

𝑃𝑃 = 1
2
𝐴𝐴𝜌𝜌𝑔𝑔ℎ2  

 
 

 


