
89.325 – Geology for Engineers 
Weathering 





Weathering – Physical and Chemical 

Physical weathering 
 

• Pressure reduction 
• Frost wedging 
• Salt wedging 
• Thermal Stress 
• Biological – e.g., plant roots 

Chemical weathering 
 

• Dissolution and carbonation 
• Hydration 
• Hydrolysis – silicates and 

carbonates 
• Oxidation 
• Biological Weathering 



Physical Weathering 



Salt weathering 



Physical Weathering 



Mg2SiO4 + 4 H+ + 4 OH− ⇌ 2 Mg2+ + 4 OH− + H4SiO4 

Mg2SiO4 + 4 CO2 + 4 H2O ⇌ 2 Mg2+ + 4 HCO3
− + H4SiO4 

2 KAlSi3O8 + 2 H2CO3 + 9 H2O ⇌ Al2Si2O5(OH)4 + 4 H4SiO4 + 2 K+ + 2 HCO3
− 

Chemical Weathering Reactions 









Spheroidal weathering 



Depth of weathering is a function of time and access (fractures) 





Erosion 



A = RKLSCP 
  A = average annual soil loss (tons/acre) 
  R = rainfall factor (see map) 
  K = soil-erodibility factor 
  LS = slope length – steepness factor 
  C = cropping factor 
  P = conservation factor 





Erosion control 
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