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Presentation Topics

üAllowable Soil Bearing Pressure

üHistory

üBearing Capacity Equations

üLimit States:  Strength and Serviceability

üCurrent ACI Footing Design Method

üCombination of Geotech. ASD and Struct. LRFD 

üWhy Change to Geotechnical LRFD?

üInconsistent Reliability with ASD

üWhat to Expect when ñAll LRFDò comes.

üNeed to Discuss expectations with G.Eôs.



Presentation Topics Continued

üA Word About Nominal versus Ultimate Soil 

Bearing Pressure

üFooting Inspections, Fill ñSpecial Inspectionsò

ü If Footings Properly Designed, and 

Compaction Tests Passed, Why Problems 

Experienced by Built Structures?

üWhy are Structural Engineers Sued for 

Foundation Problems, if They used 

Recommended Bearing Pressures?

üStop Falling on Your Sword!



Allowable Soil Bearing Pressure

üHistorically, it has been the G.E.ôs ñjobò 

to determine a footingsô allowable 

bearing pressure.

üPrior to WWI (1960ôs in some cities), 

engineers used experience based bearing 

pressures in their local building codes. 

GEôs checked soil type in borings to 

determine which code value to use.

üBC values not always conservative



1904 Design Guide -Bearing Capacity



Allowable Soil Bearing Pressure, Contôd

üWhen engineers wanted to use allowable 

bearing pressures that exceeded building 

code values, the Geotechnical Engineers 

performed ñfull scaleò footing load tests.

üThese footing tests rarely resulted in 

punching shear or rotational bearing 

capacity failures (primarily in soft clays). 

Most often they were limited by excessive 

settlements (like pile load tests of today).



Bearing Capacity Equations

üGeotechnical Engineers saw an opportunity 

when clients resisted costly footing load tests. 

üUsing the new science of ñsoil mechanicsò they 

developed equations that calculate the 

ñultimateò footing soil pressures based on soil 

shear strength properties, C and ű.

üTerzaghi Bearing Capacity Equation

qult = c Nc + q Nq +0.5 ɔB Nɔ, where Nx = f(ű)

(later equations had numerous  shape, depth, inclinationéfactors)



Others took full scale load tests and correlated 

results to SPT, blow count values

üThis chart is attributed to Ralph Peck:


