
2. PHASE RELATIONSHIP EQUATIONS: 
Dry Unit  

Weight, γd 

 

Bulk or Wet or Total 

Unit Weight, γm  or 

γw or γt  or γ  

Saturated Unit 

Weight, γs or γsat 

 
 

  

 

 

 
 

 

 
 

 

 

 

 

 

2.1 Shear Strength of Soils 

 

                                                    

2.2 Bearing Capacity of Soils 

Hansen B.C. Factors: 

 
 



 
Terzaghi B.C. Factors 

 

                                   

           



 

Note:If Df/B > 1, terzaghi’s B.C. factors do not apply. Use Hansen’s B.C. factors. 

For example, if depth of footing (Df) is 3 ft but footing width (B) is 2.75 ft.   

 

3. STRESSES IN SOILS 

3.1 Various Loading Conditions: 

                                                            

 
        Strip   

 



  

4. SHALLOW FOUNDATIONS 
 

4.1 Conventional Footings 
 

4.11Geotechnical Analysis 
qall = Q / Bx1 for Continuous Footings  
qall = Q / BxL for Rectangular Footings  
qall = Q / BxB for Square Footings  
qall < qu / 3  from Bearing Capacity Calculations 
e < B/6, where e=eccentricity  
Df > 1.0 ft minimum  
Df > frost depth  
Df > setback distance for footings on slope 
Df > scour depth 
Df > high moisture variations depth(expansive soils)   

4.12 Structural Design: 
Given: A Continuous footing with γm = 100 pcf,  Df = 5 ft, qall = 4,000 psf, D.L=22 k/ft, 
L.L.=12 k/ft, f’c=3 ksi, fy= 60 ksi.  Design  the footings using the ACI code:  
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