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ENCE 4610ENCE 4610
Foundation Analysis and DesignFoundation Analysis and Design

Lecture 4
Bearing Capacity

Other Topics



Other Topics in Bearing Other Topics in Bearing 
CapacityCapacity

• Bearing Capacity from 
Field Tests

o SPT
o CPT

• Bearing Capacity for 
Foundations on Top of a 
Slope

• Presumptive Bearing 
Capacities for Soil and 
Rock

• Foundations on Rock



Use of SPT and CPT Methods to Use of SPT and CPT Methods to 
Determine Bearing CapacityDetermine Bearing Capacity

• Approach II: Use a 
“direct” approach
o For CPT methods, we also 

have the option of using the 
CPT results to directly 
estimate the bearing 
capacity of a foundation

o Fellenius gives an extensive 
review of these methods

o DM 7.02 features one of 
these methods

• Approach I: Use SPT 
and CPT correlations 
(such as we discussed in 
3610) and determine soil 
properties (γ, φ, c) and 
then apply to bearing 
capacity equations
o We can use this for both SPT and 

CPT tests
o For SPT tests, it is the principal 

way we will use



Correction of SPT Results



SPT Efficiency Correction Factors
(without overburden correction)



Given
SPT reading 20m below 
ground surface
Readings: 10 – 15 – 12
Using Automatic Hammer, 
80% efficiency
Borehole diameter = 100 
mm
Standard Sampler
Rod length at least 
distance below ground 
surface

Find
Corrected N60 SPT reading

Solution
N-value = sum of last two 6”

blow counts = 15 + 12 = 27
Correction Factors

Ef = 80, for automatic 
hammer (efficiency 
of the hammer=80%), 
so CE=80/60=1.333

All other correction 
factors CR=CS=CB=1 

N60 = (27)(1.333)(1)(1)(1) = 36 
blows/ft (or blows/300 mm)

SPT Correction Example
(without overburden)



Correction for 
Overburden



SPT Correction for 
Overburden

Applied after the other 
correction factors
Only applied to an N60
SPT result
Example

N60 = 20
σ’z = 2.5 ksf



Relative Density from Relative Density from 
SPT TestSPT Test

Use N60 values w/o overburden correction



Properties from Relative Properties from Relative 
Density and ClassificationDensity and Classification





Bearing Capacity for Foundation at Top of a SlopeBearing Capacity for Foundation at Top of a Slope



Example of Footings on Example of Footings on 
SlopesSlopes

• Solution
o Ncq for D/B = 0 and Slope Angle 

of 30 deg. = 4.9
o Ncq for D/B = 1 and Slope Angle 

of 30 deg. =  6.4
o Linearly interpolating, Ncq = 

(6.4+4.9)/2 = 5.7
o Nγq = 1 since the soil is purely 

cohesive
o B/2 = D
o Shape factors are unity because it 

is a continuous footing; water 
table and embedment factors are 
like wise not considered

o qult = (75)(5.7)+(1.5)(18.5) = 
455.25 kPa

• Given
o Strip footing to be constructed on top 

of the slope
o Soil properties: c = 75 kPa, γ = 18.5 

kN/m3, water table very deep
o H = 8 m, B = 3 m, D = 1.5 m, b = 2 

m, Slope Angle = 30 deg.

• Find
o Ultimate Bearing Capacity of 

Footing, using solution method of 
previous slide 

o Solution
o B < H since 3 m < 8 m
o Obtain Ncq from Figure 4b for Case I 

with No = 0
o D/B = 1.5/3 = 0.5
o b/B = 2/3 = 0.667



Required Footing Required Footing 
SetbacksSetbacks



Other Notes on Bearing Other Notes on Bearing 
Capacity FactorsCapacity Factors

• Two ways to handle B’ and L’ values when computing shape 
factors (which are a function of B/L):

o AASHTO (2002) guidelines recommend calculating the shape factors, s, by using the 
effective footing dimensions, B′ and L’.

o However, the original references (e.g., Vesić, 1975) do not specifically recommend using the 
effective dimensions to calculate the shape factors.  Since the geotechnical engineer typically 
does not have knowledge of the loads causing eccentricity, use full footing  dimensions be 
used to calculate the shape factors for use in computation of ultimate bearing capacity.

o Either is acceptable for problems in this class.  In practice, which one you would use would 
depend upon a) the project (a highway project would tend to use AASHTO 
recommendations) and how well the location of the loads was known.

• Bowles (1996) also recommends that the shape and load 
inclination factors (s and i) should not be combined.

• In certain loading configurations, the designer should be careful 
in using inclination factors together with shape factors that have 
been adjusted for eccentricity (Perloff and Baron, 1976). The 
effect of the inclined loads may already be reflected in the 
computation of the eccentricity. Thus an overly conservative 
design may result.



Presumptive Bearing CapacityPresumptive Bearing Capacity



Presumptive Bearing Capacity on Rock



Questions?
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